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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Grade 5 ® Module 6
Problem Solving with the Coordinate
Plane

OVERVIEW

In this 40-day module, students develop a coordinate system for the first quadrant of the coordinate plane
and use it to solve problems. Students use the familiar number line as an introduction to the idea of a
coordinate and construct two perpendicular number lines to create a coordinate system on the plane. They
see that just as points on the line can be located by their distance from 0, the plane’s coordinate system can
be used to locate and plot points using two coordinates. They then use the coordinate system to explore
relationships between points, ordered pairs, patterns, lines and, more abstractly, the rules that generate
them. This study culminates in an exploration of the coordinate plane in real world applications.

In Topic A, students come to realize that any line, regardless of orientation, can be made into a number line
by first locating zero, choosing a unit length, and partitioning the length-unit into fractional lengths as
desired. They are introduced to the concept of a coordinate as describing the distance of a point on the line
from zero. As students construct these number lines in various orientations on a plane, they explore ways to
describe the position of points not located on the lines. This discussion leads to the discovery that a second
number line, perpendicular to the first, creates an efficient, precise way to describe the location of these
points. Thus, points can be located using coordinate pairs, (a, b), by starting at the origin, travelling a
distance of a units along the x-axis, and b units along a line parallel to the y-axis. Students describe given
points using coordinate pairs as well as use given coordinate pairs to plot points (5.G.1). The topic concludes
with an investigation of patterns in coordinate pairs along lines parallel to the axes, which leads to the
discovery that these lines consist of the set of points whose distance from the x- or y-axis is constant.

Students move in to plotting points and using them to draw lines in the plane in Topic B (5.G.1). They
investigate patterns relating the x- and y-coordinates of the points on the line and reason about the patterns
in the ordered pairs, laying important groundwork for Grade 6 proportional reasoning. Topic B continues as
students use given rules (e.g., multiply by 2, then add 3) to generate coordinate pairs, plot points, and
investigate relationships. Patterns in the resultant coordinate pairs are analyzed, leading students to discover
that such rules produce collinear sets of points. Students next generate two number patterns from two given
rules, plot the points, and analyze the relationships within the sequences of the ordered pairs (5.0A.3).
Patterns continue to be the focus as students analyze the effect on the steepness of the line when the second
coordinate is produced through an addition rule as opposed to a multiplication rule (5.0A.2, 5.0A.3).
Students also create rules to generate number patterns, plot the points, connect those points with lines, and
look for intersections.

Topic C finds students drawing figures in the coordinate plane by plotting points to create parallel,
perpendicular, and intersecting lines. They reason about what points are needed to produce such lines and
angles, and then investigate the resultant points and their relationships. Students also reason about the
relationships among coordinate pairs that are symmetric about a line (5.G.1).
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Problem solving in the coordinate plane is the focus of Topic D. Students draw symmetric figures using both
angle size and distance from a given line of symmetry (5.G.2). Line graphs are also used to explore patterns
and make predictions based on those patterns (5.G.2, 5.0A.3). To round out the topic, students use
coordinate planes to solve real world problems.

Topic E provides an opportunity for students to encounter complex, multi-step problems requiring the
application of concepts and skills mastered throughout the Grade 5 curriculum. They use all four operations
with both whole numbers and fractions in varied contexts. The problems in Topic E are designed to be non-
routine, requiring students to persevere in order to solve them. While wrestling with complexity is an
important part of Topic E, the true strength of this topic is derived from the time allocated for students to
construct arguments and critique the reasoning of their classmates. After students have been given adequate
time to ponder and solve the problems, two lessons are devoted to sharing approaches and solutions.
Students will partner to justify their conclusions, communicate them to others, and respond to the arguments
of their peers.

In this final topic of Module 6, and in fact, A Story of Units, students spend time producing a compendium of
their learning. They not only reach back to recall learning from the very beginning of Grade 5, but they also
expand their thinking by exploring such concepts as the Fibonacci sequence. Students solidify the year’s
learning by creating and playing games, exploring patterns as they reflect back on their elementary years. All
materials for the games and activities are then housed for summer use in boxes created in the final two
lessons of the year.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Focus Grade Level Standards

Write and interpret numerical expressions.

5.0A.2

Write simple expressions that record calculations with numbers, and interpret numerical
expressions without evaluating them. For example, express the calculation “add 8 and 7, then
multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large as 18932
+ 921, without having to calculate the indicated sum or product.

Analyze patterns and relationships.

5.0A.3

Generate two numerical patterns using two given rules. ldentify apparent relationships
between corresponding terms. Form ordered pairs consisting of corresponding terms from
the two patterns, and graph the ordered pairs on a coordinate plane. For example, given the
rule “Add 3” and the starting number 0, and given the rule “Add 6” and the starting number O,
generate terms in the resulting sequences, and observe that the terms in one sequence are
twice the corresponding terms in the other sequence. Explain informally why this is so.

Graph points on the coordinate plane to solve real-world and mathematical problems.

5.G.1

5.G.2

Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the
intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given
point in the plane located by using an ordered pair of numbers, called its coordinates.
Understand that the first number indicates how far to travel from the origin in the direction of
one axis, and the second number indicates how far to travel in the direction of the second
axis, with the convention that the names of the two axes and the coordinates correspond
(e.g., x-axis and x-coordinate, y-axis and y-coordinate).

Represent real world and mathematical problems by graphing points in the first quadrant of
the coordinate plane, and interpret coordinate values of points in the context of the situation.

Foundational Standards

4.0A.1

4.0A.5

4.MD.5

Interpret a multiplication equation as a comparison, e.g., interpret 35 =5 x 7 as a statement
that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of
multiplicative comparisons as multiplication equations.

Generate a number or shape pattern that follows a given rule. Identify apparent features of
the pattern that were not explicit in the rule itself. For example, given the rule “Add 3” and
the starting number 1, generate terms in the resulting sequence and observe that the terms
appear to alternate between odd and even numbers. Explain informally why the numbers will
continue to alternate in this way.

Recognize angles as geometric shapes that are formed wherever two rays share a common
endpoint, and understand concepts of angle measurement:

a. Anangle is measured with reference to a circle with its center at the common endpoint of
the rays, by considering the fraction of the circular arc between the points where the two
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4.MD.6

4.MD.7

4.G.1

5.NF.2

5.NF.3

5.NF.6

5.NF.7c

5.MD.1

5.MD.5
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rays intersect the circle. An angle that turns through 1/360 of a circle is called a “one-
degree angle,” and can be used to measure angles.

b. Anangle that turns through n one-degree angles is said to have an angle measure of n
degrees.

Measure angles in whole-number degrees using a protractor. Sketch angles of specified
measure.

Recognize angle measure as additive. When an angle is decomposed into non-overlapping
parts, the angle measure of the whole is the sum of the angle measures of the parts. Solve
addition and subtraction problems to find unknown angles on a diagram in real world and
mathematical problems, e.g., by using an equation with a symbol for the unknown angle
measure.

Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and
parallel lines. Identify these in two-dimensional figures.

Solve word problems involving addition and subtraction of fractions referring to the same
whole, including cases of unlike denominators, e.g., by using visual fraction models or
equations to represent the problem. Use benchmark fractions and number sense of fractions
to estimate mentally and assess the reasonableness of answers. For example, recognize an
incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.

Interpret a fraction as division of the numerator by the denominator (a/b = a + b). Solve word
problems involving division of whole numbers leading to answers in the form of fractions or
mixed numbers, e.g., by using visual fraction models or equations to represent the problem.
For example, interpret 3/4 as the result of dividing 3 by 4, noting that 3/4 multiplied by 4
equals 3, and that when 3 wholes are shared equally among 4 people each person has a share
of size 3/4. If 9 people want to share a 50-pound sack of rice equally by weight, how many
pounds of rice should each person get? Between what two whole numbers does your answer
lie?

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by
using visual fraction models or equations to represent the problem.

Apply and extend previous understandings of division to divide unit fractions by whole
numbers and whole numbers by unit fractions.

c. Solve real world problems involving division of a unit fractions by non-zero whole
numbers and division of whole numbers by unit fractions, e.g., by using visual fraction
models and equations to represent the problem. For example, how much chocolate will
each person get if 3 people share 1/2 Ib of chocolate equally? How many 1/3-cup servings
are in 2 cups of raisins?

Convert among different-sized standard measurement units within a given measurement
system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real
world problems.

Relate volume to the operations of multiplication and addition and solve real world and
mathematical problems involving volume.
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Focus Standards for Mathematical Practice
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Make sense of problems and persevere in solving them. Students make sense of problems
as they use tape diagrams and other models, persevering to solve complex, multi-step word
problems. Students check their work and monitor their own progress, assessing their
approach and its validity within the given context and altering their method when necessary.

Reason abstractly and quantitatively. Students reason abstractly and quantitatively as they
interpret the steepness and orientation of a line given by the points of a number pattern.
Students attend to the meaning of the values in an ordered pair and reason about how they
can be manipulated in order to create parallel, perpendicular, or intersecting lines.

Construct viable arguments and critique the reasoning of others. As students construct a
coordinate system on a plane, they generate explanations about the best place to create a
second line of coordinates. They analyze lines and the coordinate pairs that comprise them,
then draw conclusions and construct arguments about their positioning on the coordinate
plane. Students also critique the reasoning of others and construct viable arguments as they
analyze classmates’ solutions to lengthy, multi-step word problems.

Attend to precision. Mathematically proficient students try to communicate precisely to
others. They endeavor to use clear definitions in discussion with others and in their own
reasoning. These students state the meaning of the symbols they choose, including using the
equal sign, consistently and appropriately. They are careful about specifying units of
measure, and labeling axes to clarify the correspondence with quantities in a problem. The
students calculate accurately and efficiently, expressing numerical answers with a degree of
precision appropriate for the problem context. In the elementary grades, students give
carefully formulated explanations to each other. By the time they reach high school, they
have learned to examine claims and make explicit use of definitions.

Look for and make use of structure. Students identify and create patterns in coordinate pairs
and make predictions about their effect on the lines that connect them. Students also
recognize patterns in sets of coordinate pairs and use those patterns to explain why a line is
parallel or perpendicular to an axis. They use operational rules to generate coordinate pairs
and, conversely, generalize observed patterns within coordinate pairs as rules.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives Days

Module Overview m

5.G.1 A | Coordinate Systems 6
Lesson 1: Construct a coordinate system on a line.
Lesson 2: Construct a coordinate system on a plane.
Lessons 3—4:  Name points using coordinate pairs, and use the coordinate
pairs to plot points.
Lessons 5—6:  Investigate patterns in vertical and horizontal lines, and
interpret points on the plane as distances from the axes.
5.0A.2 B | Patterns in the Coordinate Plane and Graphing Number Patterns from Rules 6
5.0A.3 Lesson 7: Plot points, use them to draw lines in the plane, and describe
5.G.1 patterns within the coordinate pairs.
Lesson 8: Generate a number pattern from a given rule, and plot the
points.
Lesson 9: Generate two number patterns from given rules, plot the
points, and analyze the patterns.
Lesson 10: Compare the lines and patterns generated by addition rules
and multiplication rules.
Lesson 11: Analyze number patterns created from mixed operations.
Lesson 12: Create a rule to generate a number pattern, and plot the
points.
Mid-Module Assessment: Topics A—B (assessment 1 day, return 1 day, 3
remediation or further applications 1 day)
5.G.1 C | Drawing Figures in the Coordinate Plane 5
5.G.2 Lesson 13: Construct parallel line segments on a rectangular grid.
Lesson 14: Construct parallel line segments, and analyze relationships of
the coordinate pairs.
Lesson 15: Construct perpendicular line segments on a rectangular grid.
Lesson 16: Construct perpendicular line segments, and analyze
relationships of the coordinate pairs.
Lesson 17: Draw symmetric figures using distance and angle measure
from the line of symmetry.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Standards Topics and Objectives Days

Module Overview m

5.0A.3 D | Problem Solving in the Coordinate Plane 3
5.G.2 Lesson 18: Draw symmetric figures on the coordinate plane.
Lesson 19: Plot data on line graphs and analyze trends.
Lesson 20: Use coordinate systems to solve real world problems.
End-of-Module Assessment: Topics A-D (assessment 1 day, return 1 day, 3
remediation or further applications 1 day)
5.NF.2 E | Multi-Step Word Problems 5
5.NF.3 Lessons 21-25: Make sense of complex, multi-step problems and persevere
5.NF.6 in solving them. Share and critique peer solutions.
5.NF.7c
5.MD.1
5.MD.5
5.G.2
F | The Years in Review: A Reflection on A Story of Units 9
Lessons 26—27: Solidify writing and interpreting numerical expressions.
Lesson 28: Solidify fluency with Grade 5 skills.
Lessons 29-30: Solidify the vocabulary of geometry.
Lesson 31: Explore the Fibonacci sequence.
Lesson 32: Explore patterns in saving money.
Lessons 33—34: Design and construct boxes to house materials for summer
use.
Total Number of Instructional Days 40

Terminology

New or Recently Introduced Terms

= Axis (fixed reference line for the measurement of coordinates)

= Coordinate (number that identifies a point on a plane)

= Coordinate pair (two numbers that are used to identify a point on a plane; written (x, y) where x

represents a distance from 0 on the x-axis and y represents a distance from 0 on the y-axis)

= Coordinate plane (plane spanned by the x-axis and y-axis in which the coordinates of a point are
distances from the two perpendicular axes)

= Ordered pair (two quantities written in a given fixed order, usually written as (x, y))

= Origin (fixed point from which coordinates are measured; the point at which the x-axis and y-axis
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intersect, labeled (0, 0) on the coordinate plane)
= Quadrant (any of the four equal areas created by dividing a plane by an x-axis and y-axis)

Familiar Terms and Symbols®

= Angle (union of two different rays sharing a common vertex)

=  Angle measure (number of degrees in an angle)

= Degree (unit used to measure angles)

= Horizontal (parallel to the x-axis)

= Line (two-dimensional object that has no endpoints and continues on forever in a plane)
= Parallel (two lines in a plane that do not intersect)

= Perpendicular (two lines are perpendicular if they intersect, and any of the angles formed between
the lines are 90-degree angles)

= Point (zero-dimensional figure that satisfies the location of an ordered pair)
= Rule (procedure or operation(s) that affects the value of an ordered pair)
= Vertical (parallel to the y-axis)

Suggested Tools and Representations

= Ruler

=  Protractor

= Setsquare

=  Tape diagrams

Scaffolds’

The scaffolds integrated into A Story of Units give alternatives for how students access information as well as
express and demonstrate their learning. Strategically placed margin notes are provided within each lesson
elaborating on the use of specific scaffolds at applicable times. They address many needs presented by
English language learners, students with disabilities, students performing above grade level, and students
performing below grade level. Many of the suggestions are organized by Universal Design for Learning (UDL)
principles and are applicable to more than one population. To read more about the approach to
differentiated instruction in A Story of Units, please refer to “How to Implement A Story of Units.”

! These are terms and symbols students have seen previously.

? Students with disabilities may require Braille, large print, audio, or special digital files. Please visit the website,
www.p12.nysed.gov/specialed/aim, for specific information on how to obtain student materials that satisfy the National Instructional
Materials Accessibility Standard (NIMAS) format.
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Assessment Summary

Type Administered Format Standards Addressed
Mid-Module After Topic B Constructed response with rubric 5.0A.2
Assessment Task 5.0A.3
5.G.1
End-of-Module After Topic D Constructed response with rubric 5.0A.2
Assessment Task 5.0A.3
5.G.1
5.G.2
COMMON Module 6: Problem Solving with the Coordinate Plane ny
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4, Mathematics Curriculum

GRADE 5 ¢ MODULE 6

Topic A
Coordinate Systems

5.G.1

Focus Standard: 5.G.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system,
with the intersection of the lines (the origin) arranged to coincide with the 0 on each
line and a given point in the plan located by using an ordered pair of numbers, called its
coordinates. Understand that the first number indicates how far to travel from the
origin in the direction of one axis, and the second number indicates how far to travel in
the direction of the second axis, with the convention that the names of the two axes
and the coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).

Instructional Days: 6

Coherence -Links from: G3-M5 Fractions as Numbers on the Number Line

-Links to: G6-M1 Ratios and Unit Rates
G6-M3 Rational Numbers

In Topic A, students revisit a Grade 3 activity in which lined paper is used to subdivide a length into n equal
parts. In Grade 5, this activity is extended as students explore that any line, regardless of orientation, can be
made into a number line by first locating zero, choosing a unit length, and partitioning the length-unit into
fractional lengths. Students are introduced to the concept of a coordinate as describing the distance of a
point on the line from zero.

As they construct these number lines in various orientations on a plane, students explore ways to describe
the position of points not located on the lines. This discussion leads to the discovery that a second number
line, perpendicular to the first, creates an efficient, precise way to describe the location of these points. Thus,
points can be located using coordinate pairs, (a, b), by travelling a distance of a units from the origin along
the x-axis, and b units along a line parallel to the y-axis.

Students describe given points using coordinate pairs, and then use given coordinate pairs to plot points
(5.G.1). The topic concludes with an investigation of the patterns in coordinate pairs along vertical or
horizontal lines, which leads to the discovery that these lines consist of the set of points whose distance from
the x- or y-axis is constant.
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic A m

A Teaching Sequence Towards Mastery of Coordinate Systems

Objective 1: Construct a coordinate system on a line.
(Lesson 1)

Objective 2: Construct a coordinate system on a plane.
(Lesson 2)

Objective 3: Name points using coordinate pairs, and use the coordinate pairs to plot points.
(Lessons 3-4)

Objective 4: Investigate patterns in vertical and horizontal lines, and interpret points on the plane as

distances from the axes.
(Lessons 5-6)
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CORE Date: 1/31/14 enga_ge ny 6.A.2

This work is licensed under a
. i . X (233 BY-NC-SA N P . " .
© 2014 Common Core, Inc. Some rights reserved. commoncore.org L( Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported.License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
file:///C:/Users/Tam/AppData/Local/Temp/Some%20rights%20reserved
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Lesson 1

Objective: Construct a coordinate system on a line.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (6 minutes)
Concept Development (32 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

NOTES ON

MULTIPLE MEANS OF
= Count by Equivalent Fractions 4.NF.1 (6 minutes) REPRESENTATION:
= Find the Missing Number on a Number Line 5.G.1 (4 minutes) The Count by Equivalent Fractions
= Physiometry 4.G.2 (2 minutes) fluency activity supports language

acquisition for English language
learners as it offers valuable practice
speaking fraction names, such as
fourths. Model and assist students’
enunciation of the ending digraph /th/.
Couple the counting with prepared
visuals to increase comprehension.

Count by Equivalent Fractions (6 minutes)

Materials: (S) Personal white boards

Note: This fluency activity prepares students for G5—M6—Lesson 1.

T: Count by 1 half to 10 halves. Start at zero halves.
(Write as students count.)

(0] 1 2 3 4 5 6 7 8 9 10
2 2 2 2 2 2 2 2 2 2 2
1 3 5 7 9
0, = 1 = 2 = 3 = 4 = 5
2 2 2 2 2

0123456789 10

S TTYTR YT

T: 2 halves is the same as 1 of what unit?

S: 1lone.

T: (Beneath ;, write 1.) 2 ones is the same as how many halves?
S: 4 halves.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

4 .
T: (Beneath > write 2.) 3 ones is the same as how many halves?

Repeat the process through 12—0 or5.

T: (Beneath 12—0, write 5.) Let’s count to 10 halves again, but this time when you come to a fraction that

is equal to a whole number, say the whole number.

s 0,51,%223,242s.
2 2 2 2 2

Repeat the process, counting by fourths to %.
Find the Missing Number on a Number Line (4 minutes)
Materials: (S) Personal white boards

Note: This fluency activity prepares students for G5—M6—Lesson 1.

T: (Project a number line partitioned into 10 unit <
intervals. Label 0 and 10 as the endpoints. Point
to the A.) What’s the value of A4?

T T
3. o D F E 1
(Point to B.) What’s the value of B?

2. <1 ]
Write the value of C.
S:  (Write5.)

v 49
\
y

Continue the process for the other number lines.

Physiometry (2 minutes)

Note: This fluency activity prepares students for G5—M6—Lesson 2.
T: (Stretch one arm up, directly toward the ceiling. Stretch the other arm out, directly toward a wall
and parallel to the floor.) What type of angle do you think I am making?
Right angle.
What is the relationship of the lines formed by my arms?
Perpendicular.

U A

(Point to a wall on the side of the room.) Point to the walls that run perpendicular to the wall I'm
pointing to.

S:  (Point to the front and back walls.)

T: (Point to the back wall.)

S:  (Point to the side walls.)
Continue the exercise, pointing to remaining walls and asking students to respond.

T: (Point to the back wall.) Point to the wall that runs parallel to the wall I'm pointing to.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

S:  (Point to the front wall.)

Continue the exercise, pointing to remaining walls and asking students to respond.

Application Problem (6 minutes)

A landscaper is planting some marigolds in a row. The row is 2 yards long. The flowers must be spaced % yard

apart so that they will have proper room to grow. The landscaper plants the first flower at 0. Place points on
the number line to show where the landscaper should place the other plants. How many marigolds will fit on
this row?

lyd 2yd

Note: In today’s Application Problem, students must make 7 marigolds will £t
sense of the fractional units marked on a number line. This f*"""‘”"""""“"""*+"+—'+"**“—'—'—‘**“—'—“*+
prepares students for today’s work with creating number lines ° = =
in various orientations and with various fractional units. Be

aware that the problem cannot be solved correctly by simply

dividing 2 yards by one-third since a marigold is being planted

at the zero hash mark.

Concept Development (32 minutes)

Materials: (T) Teacher created number lines in various

orientations and scales (see Problem 3 in the The use of parallel lines to create
Concept Development) (S) Straightedge or ruler, equidistant intervals is outlined in G3—
2 pieces of unlined paper, 1 piece of lined paper, M5~Lesson 30. Please see that lesson
2 1" x 4%" tag board strips ol amalre el

Problem 1: Create a number line by choosing a unit length, an origin, and a direction of increase.

T: (Distribute tag board strips, unlined paper, lined paper, and straightedges.) Tell me all you know
about number lines. (Record what students say.)

S:  Number lines start with zero. = They count from zero. = Numbers increase from left to right as
far as you want. Really, they don’t ever stop; we just stop writing down the numbers. = We can
count by ones, twos, or even by fractions. = When you draw a number line, you have to be sure
that the tick marks are the same distance apart.

T: The things you’'ve said are true. We can think of 0 as the starting point for a number line, even when
we don’t actually show it. They do count by anything, and the distance between the marks must be
the same. (Display the collection of lines at the right or a similar collection.) These are all number
lines, too. What do you notice that is different? Turn and talk.
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NYS COMMON CORE MATHEMATICS CURRICULUM

S:  Some go up and down, not

Some vertical lines have zero at the top, and

the numbers increase from
bottom. = Some are at an
increase from right to left.

T: Use your straightedge to draw a long line on

your plain paper. You may
any angle.

S:  (Draw lines.)

side-to-side. =

the top to the
angle. = Some

draw your line at

O—pou-b\i‘r.-.lw-?
——— —t—t—tt

Let’s draw an arrow on both ends to show that
the line goes on forever in both directions.

S: (Draw arrows on the lines.)

We can turn the line that we’ve drawn into a number line. (If
possible, list three steps on the board, as shown below.) First,
choose a unit length. Use the tag board to pick a unit length.
Cut one of your tag board strips so that it is at least 1 inch long.

How can we be sure our cut is straight?

S:  Fold it so that the edges meet and cut on the fold. (Cut tag

board strip.)

T: Compare your unit length to your partner’s. Are they the same

or different?

S:  (Compare unit lengths. There should be a variety.)

step.

label zero.

discuss with a partner.)

Use this unit length to mark off equal distances on our lines
with hash marks. Start at either end, and mark as many equal
units as you can. (Demonstrate, if necessary.)

T: Now that our number lines show equal units, read our second
(Read.) Choose a direction of increase of the numbers and

T: Label a hash mark as zero on one end of your line so that your
numbers increase in the direction you chose. Show your
partner what you did. (Allow students time to work and

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Choose a unit length by cutting a
piece of tag board.

Choose a direction of increase of
the numbers, and label zero.
Label the units starting with the
origin.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

T: The point on the number line labeled zero is called the

origin. NOTES ON
T: The third step, now that we’ve labeled our origin, is to MULTIPLE MEANS OF
label the rest of your units using whole numbers. REPRESENTATION:

While we could label them with any numbers, we will

o Students with fine motor deficits may
use whole numbers for this line.

find number line creation difficult.

S:  (Label units.) Allow students to partner such that
one draws the lines and partitions, and
Problem 2: On the number line created above, partition unit the other labels the tick marks.

lengths into fractional units, and label those fractions.

T: Now that we’ve marked the whole units on our number lines,
let’s partition these wholes into fractional units. We can use
lined paper to mark off any fractional unit precisely without the
use of a ruler. Place your lined paper on your desk so that the
red margin is horizontal.

S:  (Place paper so that red margin is horizontal.)

Angle your tag board unit so that the left top corner touches one
line, and the right top corner touches another line. Mark the
intersection of your unit with the lines on the paper.

S:  (Mark intersection.)
What fractional unit did you mark? How do you know?

S: I marked thirds. | see 3 equal parts. = | marked fourths. | made \
my paper touch a line, and then | counted 4 lines over and
marked where they touched. This made 4 equal parts.

T: Use the vertical lines to mark a different fractional unit on the = ‘
other long edge of your tag board. Then, flip your unit over and
mark two more fractional units on those edges as well.

S:  (Mark additional units.)
Why does this method work?

S: Because the lines on the paper are parallel and the same
distance apart, it doesn’t matter how you lay your paper strip
across them; the distance between each mark is still the same.
-> Because the lines are equal distances, we can choose how
many marks we want and angle the paper across that many lines.
- If we want halves, we touch a line and count two spaces to
figure out the line to touch with the other end of the unit. If we
want thirds, we touch a line and count three spaces to figure
out the line to touch with the other corner. —

T: Now choose one of the fractional units you’ve marked on your
tag board, and use it to partition your number line. Label the ‘ = % 5 0
fractional units.

S:  (Label the units.)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Try to find someone in our class whose number line is exactly the same as yours. What do you
notice?

| couldn’t find anybody’s that was exactly like mine. Some counted in the same direction, but the
units were different size. 2 Number lines can increase in any direction. = Units can be whatever
size you choose, and the line can be at any angle. = We can choose to show any fraction of our unit
on the number line.

Problem 3: Identify the coordinate of a given shape placed on a number line.

T:

4w A

(Display Number Line 1.) Here is a number line that | created. | want to describe the location of one
of the shapes on this number line without pointing to it. What can | say? Turn and talk.

You could tell how far it is from another shape. = You
could tell how far the shape was from one end of the
line. = You could tell how far it is from zero.

Because every number line has an origin, we can
use it as a reference point to tell the location of
other points on and off the line. We can describe
the location of a shape on this line by telling its
coordinate. (Write coordinate on the board.) Say
coordinate.

(Repeat coordinate.)

The coordinate tells the distance from zero to the shape. On Number Line 1, the square’s coordinate
is 4. (Point.) That’s another way to say that the distance from zero to the shape is 4 units. (Show the
distance by running a finger along the line from 0 to 4.) What is the star’s coordinate?

22,
2
Remind your partner what the coordinate tells.

(Share with partner.)

(Display Number Lines 2 and 3.) A point has been plotted on each of these number lines. What is
the coordinate of point A on Number Line 2? The coordinate of point B on Number Line 3? Tell
your partner.

bunker Livie 2
5
B
<_I'A{—L-*—l'|ll_...l!r;!} ‘!!
. Murber Line 3 |
2
.?.Jj
o
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S: POint A iS 1 Unit from the Origin- 9 The NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set
. . . 1
coordinate of point B is 3-. .
3 Name __~Joh Date
T: P|0t 2 pOintS on your number |ine and |abe| them 1. Each shape was placed at a point on the number fine S. leetheooo}v_dmaleofeachpoinlbelaw.
. X e B3 b s -
C and D. Have your partner give the coordinate . @ 2% .42

of the points.

S:  (Plot and label points; partner gives coordinates.)

Problem Set (10 minutes)

2. Plot the points on the number lines.

Students should do their personal best to complete the ) " i

Problem Set within the allotted 10 minutes. Some G+t

problems do not specify a method for solving. This is an i ’ vy
intentional reduction of scaffolding that invokes MP.5, Use it PR ——
Appropriate Tools Strategically. Students should solve E @ ottt
these problems using the RDW approach used for . 7 e
Application Problems. R , '

For some classes, it may be appropriate to modify the s
assignment by specifying which problems students should L i i

work on first. With this option, let the careful sequencing .

of the Problem Set guide your selections so that problems [l SQUMON [mns  conmsconae sommsioe engage™
continue to be scaffolded. Balance word problems with

other problem types to ensure a range of practice. Assign TS COMMON CORE MATHENATIS CRRCULUM Lesson 1 Problem Set
incomplete problems for homework or at another time

during the day 3. Number line G is labeled from 0 to 6. Use number line, G,belnwtoanswlrlhequeslinnsA

, ks
E
(G BB L By 5
A >

6 s 4 3 2 1

PR B |
—t—t— +
0

. Plot the point A at %

Student Debrief (10 minutes)

o

. Label a point that lies at 4 3 as B.

o

. Label a point, C, whose distance from zero is 5 more than that of A.
The coordinate of C is 5% .

a

. Plot a point, D, whose distance from zerois 1 5 less than that of B.
The coordinate of D is :)é "

Lesson Objective: Construct a coordinate system on a line.

"

. The distance of £ from zero is 1 more than that of . Plot the point .
. What is the coordinate of the point that lies halfway between Aand D? 2
Label this point F.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

»

Mrs. Fan asked her 5™ grade class to create a number line. Lenox created the number line below:

Invite students to review their solutions for the Problem L 8 % s b

Set. They should check work by comparing answers with a .‘;’:;’“’,‘:f;;‘""vm::;“’“”‘”'“"’_’"“”""”"°"“"h“”'"""”:"”':":"""‘ "
. | ) . cc e~ Nutmber i

partner before going over answers as a class. Look for ; B e Bt B s gl .-nr-mtr to

misconceptions or misunderstandings that can be r?:re;i 1+ doesa't  marer whar dinech

addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

»

A pirate marked the palm tree on his treasure map and buried his
treasure 30 feet away. Do you think he’ll be able to easily find his

1

treasure when he returns? Why or why not? What might he do to

You may choose to use any combination of the questions ke t esier o ind? i i 8 Lok o the Tressar 0

N No, Secomse TL!:.Q 00@4“{ Say ! foot from this tree!
i i Ohat  horechen e 3o 1S, s

below to lead the discussion. B BT e 4 e oo e TSt

the map- 15 he adds a scale and gves  a diveenen, ikl
. be easier 1o End. '
= Share your answer for Problem 4 with a partner. [l SQUMON | mmns o smnonston engage™ saw
(Discuss with students that the cultural TR . D) b

convention for single number lines is that the numbers increase from left to right, but in reality it
doesn’t matter. This will help prepare students to encounter concepts of absolute value in later
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

grades.)
=  What advice did you have for the pirate in Problem 5? Share and explain your thinking to a partner.
= What did you learn about the number line that you did not know before?

=  G5-Module 6 is rich in new vocabulary. A word wall for this new vocabulary (e.g., origin, coordinate,
plot) may be a helpful scaffold for all students. The word wall might even take on the appearance of
a coordinate plane in future lessons with words plotted at different coordinates each day. Students
could be asked to explain the word plotted at (2, 4), for example.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

I COM MON Lesson 1: Construct a coordinate system on a line.
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Name

Lesson 1 Problem Set

Date

1. Each shape was placed at a point on the number line S. Give the coordinate of each point below.

a. B

b.i\(

¢ [

2. Plot the points on the number lines.

a. b.
<l ] ] | ] ] L
N I |~ %/m
0
3 A
°© 2
Plot A so its distance from the origin is 2.
Plot R so that its distance from the origin is g
C. d. /
- 5
Plot a point T so that its
— distance from the origin is
So )
. 3 more than that of S
35 f—
p— 4_—
Plot L so its distance from the origin is 20 S
a
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

3. Number line G is labeled from 0 to 6. Use number line G below, to answer the questions.

G
' T T T B I
I| | L I| I |I| | | Il | II ||I| 1 ||,
6 5 4 3 2 1 0

a. Plot point A at %.

b. Label a point that lies at 4% as B.

c. Label a point, C, whose distance from zero is 5 more than that of A.

The coordinate of C is
d. Plot a point, D, whose distance from zero is 1% less than that of B.
The coordinate of D is

e. The distance of E from zero is 1% more than that of D. Plot point E.

f.  What is the coordinate of the point that lies halfway between A and D?
Label this point F.

4. Mrs. Fan asked her fifth-grade class to create a number line. Lenox created the number line below:

<1 1 1 1 1 13
S rrrrr
12 10 8 6 4 2 0
Parks said Lenox’s number line is wrong because numbers should always increase from left to right. Who

is correct? Explain your thinking.

5. A pirate marked the palm tree on his treasure map and buried his
treasure 30 feet away. Do you think he’ll be able to easily find his i

treasure when he returns? Why or why not? What might he do to

make it easier to find? Look for the treasure 30

feet from this tree!
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Name Date

1. Use number line € to answer the questions.

D
<\+\ | | | | | | | 5

a. Plot point C so its distance from the origin is 1.
b. Plot point E % closer to the origin than C. What is its coordinate?

c. Plot a point at the midpoint of C and E. Label it H.

I COM MON Lesson 1: Construct a coordinate system on a line.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

Name Date

1. Answer the following questions using number line @, below.

a. What is the coordinate, or the distance from the origin, of the ?

b. What is the coordinate of?& ?

c. What is the coordinate of @ ?

d. What is the coordinate at the midpoint of?& and @ ?

Py N N M EEEN N RN
T T T T < o e
0 3 12 0 P

Plot T so its distance from the origin is 10. "
Plot M so its distance is " from the origin.

What is the distance from P to M?

AO

Plot a point that is 0.15 closer Plot U so that its distance from the

to the origin than Z. origin is % closer than that of W.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

3. Number line K shows 12 units. Use number line K, below, to answer the questions.

N

a. Plotapointat1. Labelit A.
b. Label a point that lies at 3%as B.

c. Label a point, C, whose distance from zero is 8 units farther than that of B.

The coordinate of C is

d. Plot a point, D, whose distance from zero is g closer to zero than B.
The coordinate of D is
e. What is the coordinate of the point that lies % farther from the origin than D?

Label this point E.
f.  What s the coordinate of the point that lies halfway between F and D?
Label this point G.

4. Mr. Baker’s fifth-grade class buried a time capsule

PLAYGROUND

in the field behind the school. They drew a map and x
marked the location of the capsule with an X so his @

class can dig it up in ten years. What could Mr. BASEBALL

Baker have done to make the capsule easier to find?

SCHOOL
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 2

Lesson 2

Objective: Construct a coordinate system on a plane.

Suggested Lesson Structure

M Fluency Practice
[ Application Problem

Concept Development

B Student Debrief

Total Time

(10 minutes)

(7 minutes)

(33 minutes)

(10 minutes)

(60 minutes)

Fluency Practice (10 minutes)

= Count by Equivalent Fractions 4.NF.1

= Find the Missing Number on a Number Line 5.G.1

Count by Equivalent Fractions (6 minutes)

(6 minutes)

(4 minutes)

Note: This fluency activity reviews G5—M6—Lesson 1 and prepares students for today’s lesson.

T: Count from 0 to 10 by ones.

0 1
4 4

0 L
4

A

1 one.

8 fourths.

S v 4 92 4 @«

come to a whole number. Start at 0.

123 56

0,771

I COMMON
CORE

IZJ ZJ

2
4

2
4

7 9 10

_,2_
4

Lesson 2:
Date:

T

3
4

3
4

0,1,2,3,4,5,6,7,8,9, 10.
Count by 1 fourth to 10 fourths. Start at zero fourths. (Write as students count.)
012345678910

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

IS

4 fourths is the same as 1 of what unit?

Construct a coordinate system on a plane.

1/31/14

U

o

S| o

S o

(@) ev-nc-sa |

7 8 9 10
4 4 4 4
7 9 10
= 2 = =
4 4 4

(Beneath %, write 1.) 2 ones is the same as how many fourths?

(Beneath % write 2.) Let’s count to 10 fourths again, but this time say the whole numbers when you

engage"’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Repeat the process, counting by thirds to 10 thirds.
Find the Missing Number on a Number Line (4 minutes)
Materials: (S) Personal white boards

Note: This fluency activity reviews G5—M6—Lesson 1. For the last number line, challenge students by having
them write simplified fractions.

T: (Project a number line partitioned

»

into 10 intervals. Label 60 and 0 as 60 B c ).\ 0
the endpoints. Pointat A.) What is
the value of A? 4
S: 6 1
T: What’s the value of B? E 1
H —
S: 42. £
T: Write the value of C. G-
S: (Write 24.) D
Continue the process for the other number lines. 0 ‘“
Application Problem (7 minutes)
The picture shows an intersection in Stony ?%&
Brook Village. %,
%
a. The town wants to construct two %{p
new roads, Elm Street and King % _
Street. Elm Street will intersect ——— MansSmeet Fast Main Street
Lower Sheep Pasture Road, run - ‘o‘%
parallel to Main Street, and be 2 £
o Q,
perpendicular to Stony Brook Road. 8 ”‘%%
Sketch EIm Street. z ©
b. King Street will be perpendicular to
Main Street and begin at the
intersection of Upper Sheep Pasture Road and East Main -
Street. Sketch King Street. }N
%, 3|
Note: The Application Problem prepares students for today’s Q‘%‘% T%A’L
discussions regarding parallel and perpendicular lines. To expedite J"*s% ‘I§
the sketches, you might suggest to students that they abbreviate ; | msMan s
the street names as SBR, MS, and USPR. 4’»«,%
. %,

Elon Siréet %
“,
A

(3

Stony Brook Road
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Concept Development (33 minutes)

Materials: (S) Set square, equal unit strip created during G5—M6-Lesson 1, unlined paper, coordinate plane

template (multiple sheets per student)

Note: In this lesson, the axes are drawn with arrows that show the increasing direction of the numbers only.
Students should be reminded that although the arrows are not visible on both ends of the axes, they still
represent lines that continue in both directions infinitely.

Problem 1: Construct a second number line, perpendicular to the x-axis, to give the coordinates of points
that do not fall directly on the x- or y-axis.

T:
S:

24«2 A

A O

Directions for Drawing the Number Line.

Turn your paper on its side. ) ) )
1. Draw a horizontal number line using your

(Turn the paper to a landscape straightedge along the bottom of the paper.
orientation.) 2. Label the origin on the left at the first hash mark.
(Post or read the step-by-step directions . Draw 20 more equally spaced hash marks using one
pictured to the right.) of your fractional units from yesterday’s strip.

(Draw the number line.) 4. Mark every other hash mark with the whole numbers
(Draw number line on board.) Our unit for from 1 to 10.

this number line is ones. Label this line as
x. (Model for students.)

(Label the line.)

(Point to 2.) What is the coordinate for the point at this location on x?
2.

(Point to 6.) What is the coordinate for this point?

6.

What does this point’s coordinate tell us?

It tells us the point is 6 units from zero. = The distance from zero to that point is 6.

Remember that our unit is 1 whole. What is the coordinate of the point that is % unit farther from
zero than 3? When you’ve found it, put your finger on the point, and show your partner.

(Point to 3%.) That hash mark is halfway between 3 and 4, so we can call it 3 % - The point’s

coordinate is 3%.
(Pointto 1 %.) What is the coordinate for this point?

11
2

+>

. 1 .
Plot a point at 15 and name it A. P

(Plot A.)

We have a great strategy for describing the locations of points, such as point A, that fall directly on a
number line.

s
I
o+
g
o
S
~

N

COMMON Lesson 2: Construct a coordinate system on a plane.
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T: How can we describe the location of a point that does not lie directly on line x? (Point to a location
approximately 2 units above 1 on the x-axis.) Turn and talk.

S:  We could just say go about an inch above 1 on x. = We could measure how far up we need to go
above the 1 with a ruler.

T: | hear you saying that if we could somehow measure the distance above x, we could describe the
point’s location. True! Let’s construct a second number line perpendicular to x to do just that.

T: (Draw a line intersecting x at the origin at a right angle)

T: Construct this second number line. Place your set square on x, and draw a perpendicular line that
goes through the origin like mine does. (Model on board.)

S:  (Draw a perpendicular line.)

T: Let’s mark the same unit length on this number line as on x. Use your unit strip to do so. Draw 20
more hash marks using the same fractional units as on line x. Label the whole numbers just like
before.

S:  (Draw hash marks and label.)

T: Now we have two perpendicular number lines that intersect at the origin. This arrangement allows
us to describe the location of any point that falls in this plane. (Point.)

T:  We call the horizontal number line the x-axis. Let’s label it by writing x-axis down by the arrow on

the right. (Demonstrate.)

(Label the horizontal line.)

T: The vertical number line is called the y-axis. Label the y-axis up by the arrow toward the top.

(Demonstrate.)

(Label the vertical line.)

T: Let’slook again at the location of the point that
stumped us earlier. (Plot a point at (1, 2) and o1 (—X) '—{)
label it B.) How can having both number lines a
help us describe the location of point B? Turn g
and talk. -]

S: It’s about an inch up and to the right of the origin o]
at about a 60 degree angle. = We could say it is
above the 1 on the x-axis and to the right of 2 on
the y-axis.

v

w

yows coordinate pa r

T: When describing the location of point, we want
to be precise. I’'m going to draw a dotted-
perpendicular line from B to both the x- and y-
axes. (Model on board.) N

T~

e
oy

~fe- -8B

o
N
LY

>>

<_.

T: At what coordinate does the line | drew intersect
the x-axis?
S: Atl.
T: VYes, it intersects the x-axis at a distance of 1 from the origin. (Move a finger to the right 1 unit on

the x-axis.) We say that this point has an x-coordinate of 1. At what coordinate on the y-axis does
the dotted-line intersect?
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S: 2.

T: Itintersects the y-axis at a distance of 2 from the origin. (Move a finger up from the x-coordinate 2
units.) Point B has a y-coordinate of 2.

T: We can describe the location of this point by giving directions. Starting at the origin, move 1 unit to
the right along the x-axis. Then, move 2 units up, parallel to the y-axis. These two numbers, taken
together, are called a coordinate pair. (Write coordinate pair on the board.) Repeat this term.

S:  Coordinate pair.

T: Why does this term make sense? Turn and talk.

S:  Pair means two. We need two coordinates to tell where the pointis. = It just says what itis. We
have two coordinates. Coordinate pair means two coordinates!

T: We have a convention when we write coordinate pairs. We always write the x-coordinate first
(write a blank with an x under it), followed by a comma, and then the y-coordinate second (write a
blank with a y under it). We show that these two distances describe the same point by putting
parentheses around the pair. (Place parentheses around the blanks.)

T: Let’s write the coordinate pair for this point. Remind me, what was the x-coordinate of the point?
S: 1.
T: (Fill in the first blank on the board with a 1.)
T:  What was the y-coordinate?
S: 2.
T: (Fillin the second blank on the board with a 2.)
T: The coordinate pair for this point is (1, 2). Put your finger on the origin. (Model.)
S:  (Point to the origin.)
T: Our x-coordinate is 1, so travel 1 unit on the x-axis.
(Model.)
S: (Drag finger.)
T: Our y-coordinate is 2, so now we travel 2 units up, parallel to the y-axis. (Model.)
S: (Drag finger.)
T: Say the coordinate pair that names the location of your finger.
S: (1,2).
T:  What do these coordinates tell us? Turn and talk.
S:  They tell us the location of our finger. - We have to go over 1 unit and go up from there 2 units.

- The first one means that we started at the origin and traveled 1 unit along the x-axis; then, we
traveled up 2 units parallel to the y-axis. > We travel along the x-axis 1 unit. Then, we travel
parallel to the y-axis 2 units up to find the point.
. Write the coordinate pair on your boards.

S:  (Write and show.)
(Write (4, 8) on the board.) Start at the origin. Which coordinate tells us how far to travel on the x-
axis?

S:  Thefirstone. - 4.

COM MON Lesson 2: Construct a coordinate system on a plane. n
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T:
S:
T:

Lesson 2

Now we’ll travel parallel to the y-axis. What distance do we travel parallel to the y-axis?

Eight units.
Plot the point.

Repeat the process with (5, 3), (7, 7), and (9, 0).

Problem 2: Name the coordinate pairs of shapes on the coordinate plane.

T:

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

w49 A

(Display the coordinate plane and give a coordinate plane template to each student.) This
coordinate plane is printed on grid paper. Label the x- and y-axes. Also, notice that the axes on this
plane only show the direction that the numbers increase. Leaving off the arrows on the other end of
the line just helps the plane be a bit neater, but remember that the axes continue in both directions

forever.
(Label the axes.)

Label the point where the axes intersect as zero.
Remind me what we call this point.

The origin.
Starting at the origin, on every other blue grid line,
draw 10 hash marks on both axes. Label them using

whole numbers up to 10. (Model on board.) Our
unit for these axes will be ones.

(Label the hash marks.)

(Draw a square at (4, 3) on the plane.) How can we
name the location of this square? Turn and talk.

It's 3up and 4 over. > It'sover 4and up 3. 2> It’s
above the 4 on the x-axis and across from 3 on the y-
axis. = It’s 4 units above the x-axis and 3 units to the
right of the y-axis. = It's at (4, 3).

Use the grid lines to help you. What is the x-coordinate of the square?

4.

(Write (4, ___ ) onthe board.) Tell a neighbor how
you know.

| just counted over from the y-axis, and there were 8
spaces; since we labeled every other grid line, that
makes 4 for an x-coordinate. = | can see that the little
blue line that comes down from the square intersects
the x-axis at 4.

What is the y-coordinate of the square?

3.

(Write (4, 3) on board.) Tell a neighbor how you know.

(Share answer with neighbor.)

COMMON | Lesson2: Construct a coordinate system on a plane.
CORE Date: 1/31/14
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NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

Some students can lose motivation
because they do not recognize the
progress they are making. Teachers
can explicitly help students recognize
their accomplishments by constructing
systems that help students see their
progress. A chart that monitors
progress is one way students can visibly
see and track accomplishments.
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Say the coordinate pair for the square. e R Tt
S:  Four, three.
. Name _ Briannoe i Date
Draw a square on your coordinate plane at (4, 3). -
Compare your work with your partner’s. oo S
1R
Follow a similar sequence with the suggested shapes 1[ e
and locations. ‘ / y
e
Triangle: (5, 1) Check Mark: (1, 5) 4 z
. 1 it -

Circle: (0, 7) Star: (3, E) e
Note: Be sure to watch for students who may reverse Y i
the coordinates when graphing—especially the

2. Use the coordinate plane to answer

locations of the triangle and check mark. y T
xmldlnﬂe | y—a)otsd'l\alz »Shane]
Problem Set (10 minutes) : —

3 5 octagon
b. Which shape is 2 units from the y-axis?
“+riangle
i

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by

. Which shape has an x-coordinate of 07
paralielzgoam

d. Which shape is 4 units from the y-axis and 3
units from the x-axis? \
squore (dow ~wod)

specifying which problems they work on first. Some 6 % @ B 4 5 5 i X

problems do not specify a method for solving. Students P SN [ it engage™ s
solve these problems using the RDW approach used for

Application Problems. e Lesson 2 Problem Set

3. Use the coordinate plane to answer.

Student Debrief (10 minutes)

a. Fill in the blanks.

Lesson Objective: Construct a coordinate system on a

) »S&‘Wm
plane. — A 31%
The Student Debrief is intended to invite reflection and H W :
active processing of the total lesson experience. % ©
Invite students to review their solutions for the Problem T g g X
Set. They should check work by comparing answers with a b. Name the shape whose x.cooninate s  unt more tha the hearf'sx coordinate.
partner before going over answers as a class. Look for The: e,
misconceptions or misunderstandings that can be ¢ MravindemPdl 4 fotamena(s) o« MimCAGY
addressed in the Debrief. Guide students in @ cONVErsation | « mepaesueseisbuiedst e onthe map

. How could a coordinate plane make describing its
to debrief the Problem Set and process the lesson. location exier?
T+ would give o exact
You may choose to use any combination of the questions isepiidl il e
. . o } ¥ 20
below to lead the discussion. gl fbg‘%;’lﬁﬁf -y -
could mde @ scale md descile +he poasimioa

= Share your thinking about Problem 4. What did oF the X very dlearly.
we learn today that could help the pirate locate [l SQUMON s comcsommem s —_

his treasure more easily?

=  When answering questions about the coordinate plane

COMMON Lesson 2: Construct a coordinate system on a plane. n
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in Problem 3, how did you identify the y-coordinate of
the Diamond and the Sun?

NOTES ON
=  What new math vocabulary did we learn today?
. . . . MULTIPLE MEANS OF
(Coordinate pair, axis.) Tell a neighbor what you know
ENGAGEMENT:

about these new terms.

. . . .. Offering | hoi devel
=  Why is a vertical line at the origin the best place for the e

self-determination, instill pride, and

_axis?
y-axis: increase the level in which they feel

e  Why would it be important for us to all follow the same connected to their learning. One way
order when we write down the x- and y-coordinates? to offer choice is to let students decide

the sequence of some components of

. . . . their learning. Menus from which
e Grid paper is sometimes used when working on the
students may choose tasks are one way

coordinate plane. Tell a neighbor how this grid paper is to offer such academic choice.
helpful in working on the coordinate plane.

= [fltell you that point A lies at a distance of 3 units
from the x-axis, which coordinate do you know?

Talk to your partner.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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Name Date

Lesson 2 Problem Set

a. Use aset square to draw a line perpendicular to the x-axes through points P, @, and R. Label the

new line as the y-axis.

b. Choose one of the sets of perpendicular lines above and create a coordinate plane. Mark 7 units on

each axis and label as whole numbers.

2. Use the coordinate plane to answer.

Y A a. Tell the shape at each location.

~ -
x-coordinate

y-coordinate

Shape

2

5

© . 1

2

6

5
® :

5

b. Which shape is 2 units from the y-axis?
¢. Which shape has an x-coordinate of 0?

d. Which shape is 4 units from the y-axis and 3
units from the x-axis?

-y

% >

0 1 2 3 4 5 6 7 X
COMMON Lesson 2: Construct a coordinate system on a plane. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set m

3. Use the coordinate plane to answer.

‘;A a. Fill in the blanks.
42 Shape x-coordinate | y-coordinate
2

4 Smiley Face

‘12 £ Q Diamond

3_

2 O Sun

3

Heart

b. Name the shape whose x-coordinate is % unit more than the heart’s x-coordinate.

c. Plotatriangle at (3, 4). d. Plot asquare at (4 %, 5). e. Plotan X at (%,%).

4. The pirate’s treasure is buried at the X on the map. How
could a coordinate plane make describing its location

easier?
COMMON Lesson 2: Construct a coordinate system on a plane. n
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Name

Date
1. Name the coordinates of the shapes below. y
A
5
Shape x-coordinate | y-coordinate
Ssun e v
Arrow 4
Heart
3
1
2. Plotasquareat (3,3 E)' 2 @©
. 1 1
3. Plotatriangle at (4 > 1).
> X
0 1 2 3 4 5

I COMMON Lesson 2: Construct a coordinate system on a plane.
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Name Date

a. Use a set-square to draw a line perpendicular to the x-axis through point P. Label the new line as the
y-axis.

X

b. Choose one of the sets of perpendicular lines above and create a coordinate plane. Mark 5 units on
each axis, and label them as whole numbers.

2. Use the coordinate plane to answer.

a. Name the shape at each location. %
6
x-coordinate | y-coordinate Shape

2 4

5 4 5 A

1 5

5 1
4 ® | 4

b. Which shape is 2 units from the x-axis?

¢.  Which shape has the same x- and y-
coordinate?
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3. Use the coordinate plane to answer.
a. Name the coordinates of each shape.

Shape x-coordinate | y-coordinate
Moon

Sun

Heart
Cloud

Smiley Face

b. Which 2 shapes have the same y-coordinate?

Plotan X at (2, 3).

o

o

Plot a square at (3, 2 %).

e. Plota triangle at (6, 3 %).

4. Mr. Palmer plans to bury a time capsule 10 yards
behind the school. What else should he do to
make naming the location of the time capsule
more accurate?

I COMMON Lesson 2: Construct a coordinate system on a plane.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Lesson 3

Objective: Name points using coordinate pairs, and use the coordinate
pairs to plot points.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (6 minutes)
Concept Development (32 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Name the Parts of the Coordinate Grid 5.G.1 (1 minutes)
= Find the Missing Number on a Number Line 5.G.1 (5 minutes)
= Name Coordinates on a Coordinate Grid 5.G.1 (6 minutes)

Name the Parts on the Coordinate Grid (1 minute)

Materials: Coordinate plane template from G5—M6—Lesson 2.

Note: This fluency activity reviews G5—-M6—Lesson 2.

T: (Project the coordinate plane template. Point at the horizontal axis.) Name the axis.
S: x-axis.
T: (Point at the vertical axis.) Name the axis.
S: y-axis.
T: The x-axis and y-axis intersect at what angle measure?
S: 90 degrees.
T: Lines that intersect at right angles are called?
S:  Perpendicular lines.
T: (Point at the origin.) Name the coordinate.
S:  Zero, zero.
T: What else can we call this point?
S:  Origin.
I gg?{}gMON Lesson 3: g@?gﬁ:ﬁ?s using coordinate pairs, and use the coordinate pairs to eng_age ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Find the Missing Number on a Number Line (5 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—-M6—Lesson 1.

T: (Project a number line “-T—TTTT"T""T"T""" .
partitioned into 10 intervals. 0 5 A Cc B 50
Label 0 and 50 as the endpoints. [
Point to A.) What is the value ——
of A? |
. T T >
S: 10. H E 1 -
T: What’s the value of B? |
S: 45, |
T: Write the value of C. |
S:  (Write 30.) |
Continue the process for the other number lines. =
. . - . _m
Name Coordinates on a Coordinate Grid (6 minutes) !
Materials: (S) Personal white boards o
Note: This fluency activity reviews G5—M6—Lesson 2.
T: (Project coordinate planes shown below.) Write the coordinate pair for A.
S:  (Write (1, 1).)
¥
3 G
4
2
3¢ c K
' &
2 3 E
1 A B
0 - 4 > d -
1 2 3 0 1 o
Continue the process for letters B—E.
T: (Project a coordinate grid.) Write the coordinate pair for F.
S: (Write(2,1).)
Continue the process for the remaining letters.
COM MON Lesson 3: Name points using coordinate pairs, and use the coordinate pairs to n
| RSret engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Application Problem (6 minutes)

The captain of a ship has a chart to
help him navigate through the

islands. He must follow points that ‘
show the deepest part of the
channel. List the coordinates the 0
captain needs to follow in the order 3
he will encounter them. 8 i~
(L, ) 2. (_ )
7
3. 4,
6 -
5. 6.
. . 5
Note: Today’s Application Problem ‘
not only asks students to identify .

the coordinates of points, but also
provides them with an example of i
how a basic coordinate plane is used 34
in the real world. :

2
L(5,13) 2.(3532) .
3.24) 4.4

Concept Development (32 minutes)

Materials: (S) Ruler, coordinate plane template

Problem 1: Construct a coordinate plane.

T: (Distribute 1 copy of the coordinate plane
template to each student.) Use your ruler to draw F
an x-axis so that it goes through points A and B,
m and label it x-axis. (Model on the board.) ¢

S:  (Draw and label the axis.)

Use your ruler to draw the y-axis so that it goes ¥
through points C and D, and label it y-axis.

S:  (Draw and label the axis.) 1

I COMMON Lesson 3: Name points using coordinate pairs, and use the coordinate pairs to

CORE plot points. engage ny 6.A.32
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Label O at the origin.
S:  (Label the origin.)

On the x-axis, we're going to label the whole numbers only. The length of one square on the grid
represents 1 fourth. How many whole numbers can we label? Turn and talk.

S: | counted 20 grid lengths, or 20 fourths, which is 5. We can label the whole numbers 0 through 5. 2>
Each grid length is 1 fourth, so every 4 grid lengths is a whole number. = Point A is at 4 fourths, or
1, and there is room for 4 more groups of 4 fourths.

T: Count by fourths with me as we label the whole number grid lines. One fourth.... (Move along the
Xx-axis as you count, and label every whole number grid line.)

S: 2 fourths, 3 fourths, 1 (label 1), 1 and 1 fourth, 1 and 2 fourths, 1 and 3 fourths, 2 (label 2).
T: You do the same on your x-axis. y-axis
S:  (Label the whole number grid lines.) 51
T: What is the x-coordinate of A?
(0, 4%) *H
S: 1. 4'0
T B? (%,3%)
S:  4and 3 fourths. b
T: Label the y-axis in the same way. 3 (z,é%) (#,23)
F
S:  (Label the whole number grid lines.)
T: What is the y-coordinate of C? 24 EO' 2)
S: 2. ('*'\'f)
T. D? *
) 4 &L
S: 4-
4
0,0 o (44,0 .
Prt.)blem 2: Use coordinate pairs to name and plot 14) 7 3 ¥ s >X-aXIS
points.

T: Putyour finger on E. How do we find the x-coordinate of E? Turn and talk.

S: I canjust follow the grid line down from E to the x-axis, and it falls at a distance of 2 from the origin.
So, the x-coordinate is 2. - E is directly above 2 on the x-axis, so its x-coordinate is 2. = Start at
the origin, and move on x-axis to the x-coordinate of E.

T: What is the x-coordinate of E?
S: 2.
T: Show me that x-coordinate as part of a coordinate pair.
S: (Show (2, ))
T: Find the y-coordinate of E. (Pause.) Show me the coordinate pair for E.
S:  (Show (2, 1).)
T: Write that coordinate pair above point E on your plane. Work with a partner to name the
coordinate pair for F.
I 88%/}51\/\0[\1 Lesson 3: l:laoTso;i):L:ts using coordinate pairs, and use the coordinate pairs to engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

S:

Repeat for points G, B, and C, respectively (1%, 3%), (4 z, 0), (0, 2).
T:

v

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

S 2 4@«

2 e A4 v A

(Share and show F, (4, 2%).)

Date: 1/31/14

(@) ev-nc-sa |

Lesson 3

Name the point located at (1, 0).
A.
. 1
Name the point located at (0, 4;).
D.
| want to name the point whose distance from the y-axis is 41. How is this question different from
the other questions I've asked you about points in this plane? Turn and talk.
You are asking us about the distance from the whole line, not the distance from the origin on x. 2>
We are looking at the distance away from the y-axis, rather than going a distance down the x-axis.
. . . . L1
Work with a neighbor to name the point whose distance from the y-axis is 4;.
H.
. N . 1 .
Which point lies at a distance ofz from the x-axis?
I.
. 3 .
Plot a point Jat (3, 2 Z)' Have a neighbor check your
work. G5—Module 6, “Problem Solving with
(Work and share ) the Coordinate Plane,” has many new
) ) vocabulary words. Here are a few
Turn and tell a partner how to find the distance strategies to help students make these
between J and F. new words their own:
. . 3 . [ i
Since they both have a y-coordinate of 2=, | can just Have students tap and whisper a
4 ] new word three times.
count the number of 1 fourth lengths on the x-axis :

. ] . . = Allow students to explore online
from ] to F. > It’s just like finding the distance vocabulary builders such as,
between 3 and 4 on a ruler. It’s just 1 unit away. Word2Word, an online collection of
What is the distance between J and F? (Gesture LSBT C A VL,
between the points ) = Have students continue to add to

) ) their collection of math words on
One unit. 3" x 5" cards held together by a
Yes. Now, plot a point K so that the x- and y- metal ring.
. 1 . . = H tudent ti buildi
coordinates are both 1=, then find the distance =i SRl B e
4 their illustrated glossary.
between K and G. (The last two options assume students
(Work.) have been using these tools all year,
Say the distance between K and G. e e (S 03 it et
1.
2 - units.
4
COM MON Lesson 3: Name points using coordinate pairs, and use the coordinate pairs to n
CORE engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Name points using coordinate pairs and
use the coordinate pairs to plot points.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= Explain your thought process as you decided how
to label the whole numbers along the x- and y-
axes.

= Share your answer to Problem 2(j) with your
neighbor.

= Explain how locating a point at (1, 4) is different
from locating a point at (4, 1).

= |nthe Application Problem, the captain of the
ship used coordinate pairs. Why was it important

for him know the difference between (5, 1%) and
1
(15, 5)?

=  Problem 1(m) asks you to compare lengths. What
strategies did you use to answer this question?

= Again thinking about Problem 1(m), will a

Lesson 3

NYS COMMON CORE MATHEMATICS CURRICULUM

Name Jk(‘\l::s T — Date _

1. Use the grid below, to complete the following tasks.
2. Construct an x-axis that passes through points A and B.

b.

o an

Lesson 3 Problem Set

Construct a perpendicular y-axis that passes through points C and F.
Label the origin a5 0.

The x-coordinate of B is 5 2. Label the whole numbers along the x-axis.
The y-coordinate of C is § . Label the whole numbers.

1%

O 0 ) O I
c I T
| €] [ | | i
5 *5 1
B (R O . i
b 3 ]
|| - Ll
G
I i Ll
FvE ] IRGEE
2 » W
1S 7
Ll | | {2
1] IS O D [ I |
M
|| [¥] I [ P
6 14 z 3 4 5 X8
COMMON
COREMON | s - * engage™ eas
Date: 1a/18

2. For all of the following problems consider the points A through N on the previous page.

II COMMON ‘mmx
CORE
Date:

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 3 Problem Set

DH T

a. Identify all of the points that have an x-coordinate of 33.
b. Identify all of the points that have ay-coordinateof 2%, £ £, I~

c. Which point s 3  units above the x-axis and 2 Zunits to the right of the y-axis? Name the point and
z
gheitscoordinatepaie. G (23 24)
d. Which pointis located 5 3 units from the y-axis? K
e. Which pointis located 12 units down the x-axis? ||

f. Give the coordinate pair for each of the following points.

o Z L 12) 3 e il
k(53 23 1:(3; 1z) e;(’)‘l o) ¢(0,53)
8. Name the points located at the following coordinates.
wth_M 02 _E w0_A @sh N

h. Which point has an equal x- and y-coordinate? L

i. Give th ofthetwoaxes. _O O Another name for this point

on the plane isthe 071 g (1) .

j.Plot the following points.

for the

L & @ -+ (0,13
P (45,4) Q: 5,6) R: (43,) 5: (0,19
2
k. Whatis distance between E and H,or EH? 23
[
L Whatis the length, HD? 2.3
m. Would the length ED be greater or less than EH + HD? | o<S
n. Jack was absent when the teacher explained how to describe the location of a point on the coordinate
plane. Explain it to him using point /. Lo iciakb s
The X coordinaie i3 e number oF uaits fo the (g
+he mbem oF unT up:
3% “The y ordinate 1S nu L (% /3 o )
: ne ¥
Jis X, You nam the Yot 7 g

VS (3‘”3 ).

6410

plot poits.
1814

engage™

square’s diagonal be longer or shorter than the sum of two side lengths? Is one side of a triangle
longer or shorter than the sum of the other two sides? How do you know?

Lesson 3:

I COMMON
CORE

plot points.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

COMMON Lesson 3: Name points using coordinate pairs, and use the coordinate pairs to n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set m

Name Date

1. Use the grid below, to complete the following tasks.
a. Construct an x-axis that passes through points A and B.

b. Construct a perpendicular y-axis that passes through points C and F.
c. Label the origin as 0.
d. The x-coordinate of B is 5 § Label the whole numbers along the x-axis.

e. The y-coordinate of C is 5 % Label the whole numbers.

°N
®
C
) °L
L J
G
°r % ®*H *k
¢
*m
[ J
J
{
A T B
I ggg}fMON Lesson 3: l;llszopi)si:'ts using coordinate pairs, and use the coordinate pairs to engage ny 6.A.37
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

2. For all of the following problems, consider the points A through N on the previous page.

a. ldentify all of the points that have an x-coordinate of 3 %
b. Identify all of the points that have a y-coordinate of 2 g

¢.  Which pointis 3 % units above the x-axis and 2 % units to the right of the y-axis? Name the point and

give its coordinate pair.

d. Which point is located 5% units from the y-axis?

e. Which point is located 1% units along the x-axis?
f. Give the coordinate pair for each of the following points.
K: I: B: C:

g. Name the points located at the following coordinates.

(123

2 2
3’3 (O, 25) - (11 O) N (21 5 E) -

h.  Which point has an equal x- and y-coordinate?
i. Give the coordinates for the intersection of the two axes. Another name for this point
on the plane is the

j.  Plot the following points.
1 1 2 2
P: (4;, 4) Q: (5, 6) R: (45, 1) S: (0,15)

k. Whatis distance between E and H, or EH?
I.  Whatis the length HD?
m. Would the length ED be greater or less than EH + HD?

n. Jack was absent when the teacher explained how to describe the location of a point on the
coordinate plane. Explain it to him using point J.

COMMON Lesson 3: Name points using coordinate pairs, and use the coordinate pairs to ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Exit Ticket

Name Date

1. Use aruler on the grid below to construct the axes for a coordinate plane. The x-axis should intersect
points L and M. Construct the y-axis so that it contains points K and L. Label each axis.

a. Place a hash mark on each grid line on the x- and y-axis.

b. Label each hash mark so that A is located at (1, 1).

c. Plot the following points:

Point x-coordinate y-coordinate

B 1 0

41 3
C - i

! 4 4

COM MON Lesson 3: Name points using coordinate pairs, and use the coordinate pairs to n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework m

Name Date

1. Use the grid below to complete the following tasks.
a. Construct a y-axis that passes through points Y and Z.

b. Construct a perpendicular x-axis that passes through points Z and X.
c. Label the origin as 0.
d. The y-coordinate of W is 2 % Label the whole numbers along the y-axis.

e. The x-coordinate of V is 2 § Label the whole numbers.

*x
*y
L® N
e,
*w
[ }
P
‘R M. .Q
0‘
U
{ ]
®s
%
ZT ¢ TX
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

2. For all of the following problems, consider the points K through X on the previous page.

a. ldentify all of the points that have a y-coordinate of 1 S
b. Identify all of the points that have an x-coordinate of 2 %

¢.  Which pointis 1 % units above the x-axis and 3§ units to the right of the y-axis? Name the point and

give its coordinate pair.

d. Which point is located 1% units from the y-axis?

. o 2. .
e. Which point is located S units along the x-axis?

f. Give the coordinate pair for each of the following points.
T: U: S: K:

g. Name the points located at the following coordinates.
Ca__ (33,0 ___ (253)___ (e
h. Plot a point whose x- and y-coordinates are equal. Label your point E.
i.  What s the name for the point on the plane where the two axes intersect? Give the
coordinates for this point.

j.  Plot the following points.

1 1 4 2 1
A: (151) B: (5, 3) C: (23,23) D: (1,0)

k. Whatis the distance between L and N, or LN?
I.  Whatis the distance MQ?

m. Would RM be greater, less than, or equal to LN + MQ?

n. Leslie was explaining how to plot points on the coordinate plane to a new student, but she left off
some important information. Correct her explanation so that it is complete.

“All you have to do is read the coordinates; for example, if it says (4, 7), count four, then seven, and
put a point where the two grid lines intersect.”

COMMON Lesson 3: Name points using coordinate pairs, and use the coordinate pairs to ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Lesson 4

Objective: Name points using coordinate pairs, and use the coordinate
pairs to plot points.

Suggested Lesson Structure

B Fluency Practice (11 minutes)

[ Application Problem (5 minutes)
Concept Development (34 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (11 minutes)

= Multiply 5.NBT.5 (4 minutes)
= Name the Parts of the Coordinate Grid 5.G.1 (1 minutes)
= Name Coordinates on a Coordinate Grid 5.G.1 (6 minutes)

Multiply (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews year-long fluency standards.

T: Solve 34 x 21 using the standard algorithm.
S:  (Solve 34 x 21 using the standard algorithm. The product is 714.)

Continue the process for 234 x 21, 46 x 32, 146 x 32, and 537 x 35.

Name the Parts on the Coordinate Grid (1 minute)

Note: This fluency activity reviews G5—-M6—Lesson 2.

T: (Project a coordinate grid. Point to the horizontal axis.) Name the axis.
S: x-axis.
T: (Point at the vertical axis.) Name the axis.
S: y-axis.
T: The x-axis and y-axis intersect at a 90° angle. What kinds of line intersect at this angle?
S:  Perpendicular.
T: (Point to the origin.) Name the coordinate.
I gga/}EMON Lesson 4: EETSOF;:LTS using coordinate pairs, and use the coordinate pairs to engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

S:  Zero, zero.
T: What's the term for the coordinate zero, zero?
S:  Origin.

Name Coordinates on a Coordinate Grid (6 minutes)

Materials: (S) Personal white boards

Pe

Note: This fluency activity reviews G5—

Lesson 4

L K®

M6—Lesson 2. 4 o
T: (Project coordinate grid.) C
Write the coordinate pair for A. 3 *

S (Write (2, 1).) ” 14 1 i
Continue the process for letters B—E. ] ﬁ; G
T: (Project coordinate grid.) D H

Write the coordinate pair for F. 0 . g : 5!- 0 : - 2 »
S: (Write (2, 1).)
Continue the process for the remaining letters.
el —/_/ 201"
Application Problem (5 minutes) IDEj \ 4
0
Violet and Magnolia are shopping for boxes to organize the slﬁ(: mbox 3%,[',?(

materials for their design company. Magnolia wants to get
small boxes, which measure 16 in x 10 in x 7 in. Violet wants to
get large boxes, which measure 32 in x 20 in x 14 in. How many
small boxes will equal the volume of four large boxes?

Note: Today’s Application Problem reviews the volume work
done in G5—Module 5.

Concept Development (34 minutes)

Materials: (S) Battleship Rules, Problem Set with Enemy Ships
and My Ships grids (1 per student/per game), red
pencil or crayon (1 per student), black pencil or
crayon (1 per student), folder (1 per pair of

students)

Note: Today, students will be playing a version of the board
game, Battleship. Depending on the level of experience your
students have with this game, the following suggested discussion
might be modified.

Lesson 4:

I COMMON
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plot points.
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NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

One possible extension of today’s
Concept Development would be to
have students write a handbook for
winning at Battleship. To write such a
guide, students must articulate
strategic thinking, which gives them an
opportunity to use critical thinking and
communication skills.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

T: Raise your hand if you've heard of, or have ever played, Battleship.

-

(Distribute a copy of the Problem Set to each student.) Take four minutes to read and talk about
Battleship Rules with a partner.

(Read and share.)
Find your My Ships coordinate plane and hold it up.
(Hold up paper.) 3

S a9

Once we get started, one of the first things you’ll do with your
opponent is label the axes using halves, thirds, fourths, or 1
fifths. (Display image on board.) This is an example of a

coordinate plane that has already been prepared for play.

What fractional unit is designated by the grid lengths? Turn |-
and talk.

S:  Thirds!

The next step is the fun part. You get to secretly select ] ). /. ‘ G
locations for your fleet on the coordinate plane. How many ships does each player get?
S: 5.

T: Exactly, and some ships are small, such as the patrol boat, while others are large, such as the aircraft
carrier. Let’s look at an example of how a fleet might be set up on the coordinate plane. (Display
image on board.)

T: Then, once both of you have your ships secretly placed on
your My Ships plane, you’ll take turns guessing attack shots,
attempting to hit your enemy’s boats. Work with a neighbor

to show a coordinate pair that would “hit” the submarine on
3
B 3

this plane. 2
(Share and show.)

T: Jasmine, | saw you named the location (2 g, é). What would
her opponent have to say if Jasmine guessed these

coordinates? ¢
S:  Hit! + +
: L S Y

That’s right! Then, Jasmine would record those coordinates
on her paper, and mark a red check on her Enemy Ships plane. What would the opponent have to
do?

S:  Mark a red check on the hit coordinate of the submarine.

You got it! Then, it’s Jasmine’s opponent’s turn to make an attack shot. When does the game end?
How do you win?

S:  The game ends when one person sinks all of the opponent’s ships!
Or, when time is up, the winner is the player who has sunk the most ships. Let’s play!

COM MON Lesson 4: Name points using coordinate pairs, and use the coordinate pairs to n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Game Play (20 minutes)

Students should select or be assigned an opponent and
begin play. Early finishers may choose to play a rematch

or be assigned another opponent. Please note that a new

copy of the Problem Set is needed for each game.
However, the grid sheets can be inserted into page
protectors for multiple uses.

Student Debrief (10 minutes)

Lesson Objective: Name points using coordinate pairs,
and use the coordinate pairs to plot points.

Note: Today’s Debrief may take place at the end of the
math session, or may prove more purposeful after about

10 minutes of play. Students could count ships to declare
a winner and then engage in a short discussion about their

game strategy before beginning a second game with a
new opponent.

You may choose to use any combination of the questions

below to lead the discussion.

=  What was your strategy in choosing where to set up

your fleet? Did it work? What would you do
differently next time? (These strategies can be
recorded and displayed for future use.)

=  How did you decide where to make your attack shots?
= When you did hit an opponent’s ship, how did you plan

your next shot?

=  What did your opponent do that seemed to work well

for him or her?

=  What could be done to the coordinate plane to make

the game easier or more challenging?

=  How did today’s game strengthen your understanding

of the coordinate plane?

= Do you think coordinate pairs are actually used in war?

Why or why not?

Lesson 4:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

My Ships

- Draw a red vover any coordinate your opponent “hits”.
- Once all of the coordinates of any ship have been “hit” say, "You've sunk my
(name of ship)".

aircraft carrier - 5 points
battleship - 4 points
cruiser -3 points

A submarine - 3 points

s patrol boat - 2 points
4q A
.
3 1
'
2 .
VA A E
| ,
7K
T e TR Enemy Ships
- Draw a black % on the coordinate if your opponent says, “miss”.
- Draw a red  on the coordinate if your opponent says, “hit”.
~Draw acicle argund the coordinates of a sunken ship.
Attack Shots
- Record the coordinates of each shot below T
and whether it was a //(hit) or a % {miss). 4 L.
\ .
1/ 32 3/
S SR
2.2V 2 v 3
23 v 43,3 x
2B A Z
233/ 44 v
EY L L
2 23 % 32 4 vV \ -3
S X 3 v/
Y > T 5
22 3 v 224V

“ gg%MON ‘ _— g et "engage"y A
oate: 11304

Name points using coordinate pairs, and use the coordinate pairs to

NOTES ON

MULTIPLE MEANS OF
ACTION AND
EXPRESSION:

One goal of playing Battleship is to use

strategic thinking, rather than using

trial and error, or simply guessing.

Teachers can help students develop

strategic planning and thinking by

employing these suggestions:

= Require students to play with a
partner. Partners can collaborate
on strategy while playing.

= Encourage each student to
verbalize why a move is made
before it is made. These think-
alouds may not result in a
competitive game, but it can help
students learn to play in a more
strategic way.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

Battleship Rules

Goal: To sink all of your opponent’s ships by correctly guessing their coordinates.

Materials
= Each player gets 1 grid sheet(per game)
= Red crayon/marker for hits
= Black crayon/marker for misses
= Folder to place between players
Ships
=  Each player must mark 5 ships on the grid.
e Aircraft Carrier — Plot 5 points
e Battleship — Plot 4 points
e Cruiser — Plot 3 points
e Submarine — Plot 3 points
e Patrol Boat — Plot 2 points
Setup
= With your opponent, choose a unit length and fractional unit for the coordinate plane.
= Label chosen units on both grid sheets.
= Secretly select locations for each of the 5 ships on your My Ships grid.
e All ships must be placed horizontally or vertically on the coordinate plane.
e Ships can touch each other, but may not occupy the same coordinate.
Play
=  Players take turns firing one shot to attack enemy ships.
=  Onyour turn, call out the coordinates of your attacking shot. Record the coordinates of each
attack shot.
= Your opponent checks his My Ships grid. If that coordinate is unoccupied, he says, “Miss.” If
you named a coordinate occupied by a ship, he says, “Hit.”
=  Mark each attempted shot on your Enemy Ships grid. Mark a black #on the coordinate if
your opponent says, “Miss.” Mark a red v on the coordinate if your opponent says, “Hit.”
=  Onyour opponent’s turn, if he hits one of your ships, mark a red von that coordinate of your
My Ships grid. When one of your ships has every coordinate marked with a v/, say, “You’ve
sunk my [name of ship].”
Victory
= The first player to sink all (or the most) opposing ships wins.
Lesson 4: Name points using coordinate pairs, and use the coordinate pairs to
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

My Ships

= Draw ared v over any coordinate your opponent hits. aircraft carrier — 5 points
= Once all of the coordinates of any ship have been hit, say, “You’ve battleship — 4 points

sunk my [name of ship].” cruiser — 3 points

A submarine — 3 points

patrol boat — 2 points

>
Enemy Ships

= Draw a black # on the coordinate if your opponent says,
“Miss.”

= Draw ared v on the coordinate if your opponent says, “Hit.”

= Drawa cixle around the coordinates of a sunken ship.

Attack Shots
= Record the coordinates of each shot below
and whetheritwasa v (hit)jora 8
(miss).
COM MON Lesson 4: Name points using coordinate pairs, and use the coordinate pairs to ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Exit Ticket

Name Date

Fatima and Rihana are playing Battleship. They labeled their axes using just whole numbers.

a. Fatima’s first guess is (2, 2). Rihana says, “Hit!” Give the coordinates of four points that Fatima might
guess next.

b. Rihana says, “Hit!” for the points directly above and below (2, 2). What are the coordinates that
Fatima guessed?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

Name Date

Your homework is to play at least one game of Battleship with a friend or family member. You can use the
directions from class to teach your opponent. You and your opponent should record your guesses, hits, and
misses on the sheet as you did in class.

When you have finished your game, answer these questions.

1. When you guess a point that is a hit, how do you decide which points to guess next?

2. How could you change the coordinate plane to make the game easier or more challenging?

3. Which strategies worked best for you when playing this game?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Lesson 5

Objective: Investigate patterns in vertical and horizontal lines, and
interpret points on the plane as distances from the axes.

Suggested Lesson Structure

[ Application Problem (7 minutes)

Bl Fluency Practice (12 minutes)
Concept Development (31 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Application Problem (7 minutes)

A company has developed a new game. Cartons are needed
to ship 40 games at a time. Each game is 2 inches high by 7
inches wide by 14 inches long. |3aml.

How would you recommend packing the board games in the
carton? What are the dimensions of a carton that could ship 2 ; /7
40 board games with no extra room in the box?

| would stak +hem 10
h,ﬂh‘ n 43 les fle my
AM! T\'\C |mens|0h.5
\i 20in x28 In X J4 -

Note: Today’s Application Problem reviews the volume
work done in G5—Module 5. It precedes the fluency work so
that the decimal practice in today’s Fluency Practice flows
directly into the Concept Development where it is applied.

Fluency Practice (12 minutes)

= Multiply 5.NBT.5 (4 minutes)
= Count by Decimals 5.NBT.1 (4 minutes)
= Decimals on Number Lines 5.G.1 (4 minutes)

Multiply (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews year-long fluency standards.

T: (Write4tens5o0nesx3tenslone=__x__.) Write the multiplication expression in standard form.
COMMON Lesson 5: Investigate patterns in vertical and horizontal lines, and interpret n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

S:
T:
S:

(Write 45 x 31.)
Solve 45 x 31 using the standard algorithm or the area model.
(Solve 45 x 31. The product is 1,395.)

Continue the process for 345 x 31, 47 x 23, 247 x 23, and 753 x 35.

Count by Decimals (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity prepares students for G5—M6—Lesson 6.

w 4«2 A

-

-

o A4 4 v 49

Count with me by ones to ten, starting at zero.
0,1,2,3,4,5,6,7,8,9, 10.
Count by tenths to 10 tenths, starting at zero.

0 tenths, 1 tenth, 2 tenths, 3 tenths, 4 tenths, 5 tenths, 6 tenths, 7 tenths, 8 tenths, 9 tenths, 10
tenths.

(Write 10 tenths =1 __.) Write the number sentence.
(Write 10 tenths = 1 one.)

Starting at zero, count by tenths again. This time, when you come to a whole number, say the whole
number.

0 tenths, 1 tenth, 2 tenths, 3 tenths, 4 tenths, 5 tenths, 6 tenths, 7 tenths, 8 tenths, 9 tenths, 1.
Write the fraction equivalent to zero point one.

(Write —.)

10
Count from 0 tenths to 1 again. When | raise my hand, stop.
0 tenths, 1 tenth, 2 tenths, 3 tenths.

(Raise hand.) Write 3 tenths as a decimal.
(Write 0.3.)

Continue the process counting up to 1 one and down from 1 one to zero, stopping students at various points
to write numbers in decimal form.

Decimals on Number Lines (4 minutes) 5 < 1
Materials: (S) Personal white boards AT .
Note: This fluency activity reviews G5—-M6—Lesson 1. C i
i .

T: (Project a number line partitioned into 10 |
intervals. Label 4 and 5 as the endpoints. Point i 7]
to A.) What is the value of A as a decimal? N
S: 4.9. 5 y
4 |
v +
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NYS COMMON CORE MATHEMATICS CURRICULUM

“w 4«2 A

What's the value of B?
4.1.

Write the value of C.
(Write 4.7.)

Continue the process for the other number lines.

Concept Development (31 minutes)

Materials: (S) Straightedge, coordinate plane template

Problem 1: Identify the pattern in coordinate pairs that results
in horizontal lines.

T:

v

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

S L 49 49

(@) ev-nc-sa |

aj

(Distribute a copy of the coordinate plane template to
each student, and project a copy on the board.) On
coordinate plane (a), plot a point H, that is 3 units
from the x-axis and 4 units from the y-axis.
(Plot H.)
Say the coordinates of this point.
(4, 3). (Plot H on the board.)
Write the coordinates of H in the chart.
(Fill in the chart.)
Plot a second point, I, at (10, 3), and write its
coordinates in the chart.
(Plot I, and fill in the chart.)
Plot a third point, /, at (8, 3), and put the coordinates
in the chart.
(PlotJ.)
What do you notice about these three points and their
coordinates? Turn and talk.
They have different x-coordinates, but the y-
coordinates are all threes. = All of the points are the
same distance away from the x-axis.
Use a straightedge to draw a line that goes through H,
I, and J. Label the line wr.
(Construct line.)
What do you notice about line w?
It's a perfectly straight line. = It goes from left to right
across the page. It’s a horizontal line. = It’s almost
like another x-axis, except it’s been shifted up.
COM MON Lesson 5: Investigate patterns in vertical and horizontal lines, and interpret
CORE points on the plane as distances from the axes.
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Many of the math lessons in A Story of
Units, although scaffolded, are meant
to be challenging. Therefore, some
students may need support in
developing perseverance. There are
several websites endorsed by the
Universal Design for Learning Center
dedicated to this end:
= Coping Skills for Kids: Brain Works
Project. This website addresses the
varying ways one can cope and
learn to cope.
= [esson Planet: 386 Coping Skills
Strategies Lesson Plans Reviewed
by Teachers. These lesson plans are
rated by teachers and sorted by
grade level.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

T: Does line wr ever intersect with the x-axis?
S: No.
T: Tell a neighbor the term for lines that never intersect?
S:  Parallel.
T: Right! Finish my sentence. Line w is parallel to the...?
S: Xx-axis.
T: Does line wr ever intersect with the y-axis?
S: Yes.
T: Give the coordinates of the intersection.
S: (0, 3).
T:  What kind of angle is formed at the intersection of line «+ and the y-axis? Turn and talk.
S: Ican see two 90-degree angles being made when they intersect. > When the x- and y-axis meet, it
makes a right angle, and since wr is parallel to the x-axis, it must also make a right angle.
T: What is the name for intersecting lines that form right angles?
S:  Perpendicular.
T: Yes! Finish this sentence. Line wr is perpendicular to the...?
S: y-axis.
T: Plot points K and L so that they are on line w; then, record their coordinates in the chart.
S:  (Plot and record.)
— T: Looking at the coordinates of this line again, what can you conclude about the coordinates of points

on the same horizontal line? Turn and talk.

S:  The y-coordinate doesn’t change for any points on the line. > No matter what the x-coordinate is,
the y-coordinate stays the same.

T: Tell your neighbor the coordinates of two other points that would fall on line «r, but whose x-
coordinates are greater than 12. Would these points be visible on the part of the plane we see here?
Why or why not?

m S:  (Share.) You couldn’t see them on this part. 2 We would have to extend both axes a little farther to
see points with x-coordinates greater than 12.
T: Would the point with coordinates (15 %, 3) fall on line wr? Tell a neighbor how you know.
S:  Yes, it would, because it has 3 as a y-coordinate. = It doesn’t matter what the x-coordinate is. If
the y-coordinate is 3, then the point will be on line wr.
Would the point with coordinates (3, 5) fall on line 2? Tell your partner how you know.
S:  (Share.)

Work with a neighbor to create a line that would also be parallel to the x-axis. If we wanted this line
to be a greater distance from the x-axis than wr, what will we need to think about?

S:  We will have to pick a y-value that is greater than 3. = We can use the same x-values, but our y-
values will have to be greater than w’s.

T: What about a line whose distance from the x-axis is less than w’s?

COM MON Lesson 5: Investigate patterns in vertical and horizontal lines, and interpret ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

The y-coordinate for all our points will have to be less than 3. = We can use anything for x, but y
will have to be between 0 and 3 for every point we plot.

One partner should construct his line so that it is closer to the x-axis, while the other should draw
her line so that it is farther than w from the x-axis. Partner 1 should label the line p, and Partner 2
should label the line g. Record the coordinates of three points that your line contains, and compare
your work with your partner. (Circulate to check student work.)

(Work and share.)

Look at the two lines you created. What is their distance from the x-axis? Distance from w?
Distance from each other?

(Discuss. Answers will vary.)

Problem 2: Identify the pattern in coordinate pairs that results in vertical lines.

T:

S 490 49

Look at the coordinate pairs found in the chart next to coordinate plane (b). What do you notice
about these coordinate pairs? Turn and talk.
This time, the y-coordinate is always changing, but the x-coordinate stays the same. = x is always
2=,
2
Imagine that we have plotted the m n
points found in this chart and bl a
connected them to make a line. bl
Make a prediction about what a 14 '-'-)
that line would look like. Turn i3 .

PPt % | v | Ix.9)
and talk. 2 L) | 2 5| 8] ulo ]
Well, since the x-coordinate is ' P E 222 el

1 ; ; : Pl L
always 2, | think the line will go 2 ‘E 4042 Lo a7 ] e
straight up and down. = | think
it will be a vertical line that goes !
through 2 % all the way.
I »
Work with a partner to plot 0 1 T 3 3 50
points D, E, and F. Then,
construct a line m, that goes through these points.
(Plot and draw.)
Line mm is parallel to which axis?
The y-axis.
Line m is perpendicular to which axis?
The x-axis.
What is the distance of point D from the y-axis? Point E? Point F? What do you notice about these
points’ distances from y? Turn and talk.
The distance from y is the same number that we use for the x-coordinates. = The distances are all
equal to each other and are the same as the x-coordinates.
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NYS COMMON CORE MATHEMATICS CURRICULUM

T: Create another vertical line, 7, that is also
perpendicular to the x-axis, but whose distance is

more or less than 2%. Record the coordinates of

three points that line 7 contains. Share your
work with a neighbor when you’re finished.
Then, copy your partner’s line onto your plane.
(Circulate to check student work.)

S:  (Work and share.)

What is the distance of every point on your line
from the y-axis? What is the distance from your
line to your partner’s that you copied?

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Investigate patterns in vertical and
horizontal lines, and interpret points on the plane as
distances from the axes.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= |n Problem 1, what’s the relationship of line e to
the x-axis and y-axis? Explain to a partner.

= Explain to a partner how you solved Problem 1(f).

COMMON Lesson 5: Investigate patterns in vertical and horizontal lines, and interpret
CORE points on the plane as distances from the axes.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

Name _ =~ ohn Date

1. Use the coordinate plane below to answer the
following questions
a. Use a straight edge to construct a line that goes
through points A and B. Label the line e.
b. Line eis parallel to the _X__-axis and is
perpendicular to the __;__-uis.
¢ Plot two more points on line e. Name them C and

d. Give the coordinates of each point below.

A Q,j) B: (1, 4)

c: (54) p: (9.4)

e wh.w.uonn.powt\omnunmnmmmnv
ey all have a - aodinate © & 1.
of «.

. Give the coordinates of another point that would fall on line e with an x-coordinate greater than 15.

(16,4
2. Plot the following points on the coordinate plane
to the right.

(L2 (k2
Pl @i

~
N e w,

1 13
R S35

a. Use a straight edge to draw a line to connect
these points. Label the line 4.

b. Infine Ax= {3 forall values of y.
¢ Circle the correct word.

Une & Is parallel <Gerpendiculaito the x-

axis.

'3

tine # s parallel> perpendicular 10 the y- o 1 o1 o1 oz 23
axis.

4. What patern occurs in the coordinate pairs that let you know that line 4 is vertical?
Al of the X values are he same, bub the Y vdues
are  dflerent.

| hest i

Losson 8 ot
on the plane a5 Gstances from axes.
Date: /e

engage™ s
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3. For each pair of points below, think about the line that joins them. For which pairs is the line parallel to
the x-axis? Circle your answer(s). Without plotting them, explain how you know.
T " 1 1
a. (14,22)&(41,24) & 3,986 c 128058

1§ 4he Y values are +the same, he kne &
parallel 4o the X -oxis. Answer L was the
Oﬁ‘f choice  \ike hat.
4. For each pair of points below, think about the line that joins them. For which pairs is the line parallel to
the y-axis? Circle your answer(s). Then, give 2 other coordinate pairs that would also fall on this line.
a (4,12)&(6,12) b.&2)ai3h @@

(08 2.8) a4 (©ES)

5. Write the coordinate pairs of 3 points that can be connected to construct a line that is 5 3 units to the
right of and paralle! to the y-axis.

2 R
a (5% 1) b._(52.3) . (5% 52)
6. Write the coordinate pairs of 3 points that lie on the x-axis.
a 1 O b_ (20 e_(18 o)
7. Adam and Janice are playing Battleship. Here is  record of .
Adam's guesses so far: @11) bt
@11) miss
He has hit Janice’s battleship using these coordinate pairs! What (2'1101) b
should he guess next? How do you know? Expla using words (411) - mis
5 s e 3.9 miss
and pictures. i1y
:
(3,12 4 #

?
’ﬁu fest oF +he ‘L

shp hos © bear @) g

o- | greater Gepadng o0 5

What  kind b ship Jbedame !

bam  has already tricdgl ©r 2348
he  other 0PHOIS, wnd 4he iz hase dll deen

G+ X-wodinare 3, He bas 40 go Lgl,.,; on the Y-
coordinake  becanse (3,4) dednt worke-

engage™ saw

0n the plane 25 distances from ases.
yie
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

= In Problem 2, what’s the relationship of line £ to the x-
axis and y-axis? Explain to a partner.

NOTES ON
= Share your answer to Problem 2(d) with a partner. MULTIPLE MEANS OF
* In Problem 3, how did you know that the points were ENGAGEMENT:

on a line that was not parallel to x? For the lines that

| Some students, when asked to work
were parallel to x, what was the distance of every

cooperatively with a partner, may need

point on those lines from the x-axis? more direction. It may be necessary to
= In Problem 4, how did you know that the points were develop roles and guidelines for each
on a line that was not parallel to the y-axis? person in the group. In addition, a

collaboratively produced set of
expectations or class norms for all
group work should be part of the class
culture for small group success.

= Share your idea for solving Problem 7 with a partner.
What kinds of lines do you need to think about to be a
winner at Battleship?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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Name Date
1. Use the coordinate plane below to answer the
following questions. A
a. Use a straightedge to construct a line that goes
through points A and B. Label the line e. 10l
b. Line e is parallel to the -axis and is
perpendicular to the -axis.
c. Plot two more points on line e. Name them C and
D.
d. Give the coordinates of each point below. 5
A® B®
A: B:
C: D:
e. What do all of the points of line e have in common? >
0 5 10

© 2014 Common Core, Inc. Some rights reserved. commoncore.org
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Lesson 5 Problem Set

f. Give the coordinates of another point that would fall on line e with an x-coordinate greater than 15.

Plot the following points on the coordinate plane
to the right.

11 1.1

P:(15,7) Q: (1,27)
1,1 13

R:(1513) s (152

a. Use a straightedge to draw a line to connect
these points. Label the line 4.

b. Inline#A,x=__ forallvalues of y.

c. Circle the correct word.

Line A is parallel perpendicular to the x-
axis.

Line A is parallel perpendicular to the y-
axis.

d. What pattern occurs in the coordinate pairs that let you know that line £ is vertical?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

3. For each pair of points below, think about the line that joins them. For which pairs is the line parallel to
the x-axis? Circle your answer(s). Without plotting them, explain how you know.

a. (1.4,2.2)and (4.1, 2.4) b. (3,9) and (8, 9) c. (13, 2)and (1,8)

4. For each pair of points below, think about the line that joins them. For which pairs is the line parallel to
the y-axis? Circle your answer(s). Then, give 2 other coordinate pairs that would also fall on this line.

a. (4,12)and (6, 12) b. (g,zg)and (%, 33) c. (0.8,1.9) and (0.8, 2.3)

5. Write the coordinate pairs of 3 points that can be connected to construct a line that is 5 7 units to the

right of and parallel to the y-axis.
a. b. C.

6. Write the coordinate pairs of 3 points that lie on the x-axis.
a. b. c.

7. Adam and Janice are playing Battleship. Presented in the table is

a record of Adam’s guesses so far. (3, 11) hit
(2,11) miss
He has hit Janice’s battleship using these coordinate pairs. What (43}’ 1(1)) h1:c
should he guess next? How do you know? Explain, using words 53’ 9) ) mfss
, miss
and pictures.
COMMON Lesson 5: Investigate patterns in vertical and horizontal lines, and interpret
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Exit Ticket

Name Date

1. Use a straightedge to construct a line that goes

through points 4 and B. Label the line £. A
2. Which axis is parallel to line £? 10l
Which axis is perpendicular to line £?
3. Plot two more points on line #. Name them C and D. a°
5
4. Give the coordinates of each point below.
B {
A: B:
C: D:
0 5 10 >
5. Give the coordinates of another point that falls on line € with a y-coordinate greater than 20.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 5 Homework

Name Date
1. Use the coordinate plane to answer the questions.
a. Use a straightedge to construct a line that goes A
through points A and B. Label the line g.
b. Line g is parallel to the -axis and is 1l
perpendicular to the -axis.
c. Draw two more points on line g. Name them
A°® B®
CandD. |
d. Give the coordinates of each point below.
A: B: >
C: D:
e. What do all of the points on line g have in
2
common? h G 70 >
f. Give the coordinates of another point that falls on line g with an x-coordinate greater than 25.
2. Plot the following points on the coordinate
plane to the right.
3 3 1 A
H'(Z'B) I (Z'ZZ) 3
.31 313 1
J: E3) K: G 12) 21
a. Use a straightedge to draw a line to connect 2
these points. Label the line #. 1
b. Inline #, x = for all values of y.
c. Circle the correct word: 1
Line #is parallel perpendicular to the 1
x-axis. 2
. . ) >
Line #is parallel perpendicular to the 0 1 1 11 2 2l 3
y-axis. 2 2

d. What pattern occurs in the coordinate pairs that make line # vertical?

I COMMON Lesson 5:
CORE
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Homework

3. For each pair of points below, think about the line that joins them. For which pairs is the line parallel to
the x-axis? Circle your answer(s). Without plotting them, explain how you know.

a. (3.2,7)and (5,7) b. (8, 8.4) and (8, 8.8) c. | 6%, 12) and (6.2, 11)

4. For each pair of points below, think about the line that joins them. For which pairs is the line parallel to
the y-axis? Circle your answer(s). Then, give 2 other coordinate pairs that would also fall on this line.

a. (3.2,8.5)and (3.22, 24) b. (13§,4§)and (133,7) c. (2.9,5.4)and (7.2, 5.4)

5. Write the coordinate pairs of 3 points that can be connected to construct a line that is 5 7 units to the

right of and parallel to the y-axis.
a. b. C.

6. Write the coordinate pairs of 3 points that lie on the y-axis.
a. b. C.

7. Leslie and Peggy are playing Battleship on axes labeled in halves.
(5,5) miss

(4,5) hit
(3 % 5) miss

(4 % 5) miss

Presented in the table is a record of Peggy’s guesses so far.
What should she guess next? How do you know? Explain using
words and pictures.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Coordinate Plane Template

A
Point X y (x, y)
H 10
I
J
K
5
L
>
0 5 10
b
A
5
4
Point X y (x,y)
3 1
1
D |25|0 (25,0)
1 1
2 E 25 2 (25,2)
1
F |22 4 (22, 4)
1 2 2
>
0 1 2 3 4 5
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Lesson 6

Objective: Investigate patterns in vertical and horizontal lines, and
interpret points on the plane as distances from the axes.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (7 minutes)
Concept Development (31 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply and Divide by 10, 100, and 1,000 5.NBT.2 (4 minutes)
= Count by Decimals 5.NBT.1 (4 minutes)
= Find the Missing Number on a Number Line 5.G.1 (4 minutes)

Multiply and Divide by 10, 100, and 1,000 (4 minutes)

Materials: (T) Place value chart (S) Personal white boards

Note: This fluency activity reviews G5—Module 1 topics.

T: (Project place value chart from millions to thousandths.) What is 0.003 x 10?
S: 0.03

Repeat the process for this possible sequence: 0.005 x 100, 0.005 x 1000, 1.005 x 1,000, 1.035 x 100, 1.235 x
100, 1.235 x 10, 1.235 x 1,000.

Repeat the process for dividing by 10, 100 and 1,000 for this possible sequence: 2 + 10, 2.1 + 10, 2.1 + 100,
21+1,000, 547 + 1,000.

Count by Decimals (4 minutes)
Materials: (S) Personal white boards

Note: This fluency activity prepares students for G5—M6—Lesson 6.

T: Count by twos to twenty, starting at zero.
S: 0,2,4,6,8,10,12, 14, 16, 18, 20.
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CORE interpret points on the plane as distances from the axes. engage
Date: 1/31/14

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.A.65



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
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T: Count by 2 tenths to 20 tenths, starting at zero.

S: Otenths, 2 tenths, 4 tenths, 6 tenths, 8 tenths, 10 tenths, 12 tenths, 14 tenths, 16 tenths, 18 tenths,
20 tenths.

T: (Write 10 tenths =1 __.) Write the number sentence.

S:  (Write 10 tenths = 1 one.)

T: (Write 20 tenths = __ ones.)

S:  (Write 20 tenths = 2 ones.)

T: Starting at zero, count by 2 tenths again. This time, when you come to a whole number, say the
whole number.

S:  0Otenths, 2 tenths, 4 tenths, 6 tenths, 8 tenths, 1, 12 tenths, 14 tenths, 16 tenths, 18 tenths, 2.

T. (Write0.2=—))

S: (Write0.2==)
10

T: Count from zero tenths to 2 again. When | raise my hand, stop.
S:  0tenths, 2 tenths, 4 tenths, 6 tenths.

T: (Raise hand.) Write 6 tenths as a decimal.

S:  (Write 0.6.)

T: Continue.

S:

8 tenths, 1, 12 tenths, 14 tenths, 16 tenths.

Continue up to and down from 2 ones, stopping to have students write various numbers in decimal form.

Find the Missing Number on a Number Line (4 minutes)

Materials: (S) Personal white boards 1 t
17 2 -
Note: This fluency activity reviews G5—-M6— 1 D-
Lesson 1. For the last number line, challenge
students by having them write simplified C - 7
fractions. | _
T: (Project number line partitioned into 10 -
intervals. Label 0 and 1 as the endpoints. i B
Point to A.) What is the value of A? 0.5
S:  1tenth. | E
T: What’s the value of B? 7]
S:  2tenths. i -
T: Write the value of C. B 1.1
S: (Write 0.8.) A 14
Continue the process for the other number lines. 01 v
COM MON Lesson 6: Investigate patterns in vertical and horizontal lines, and
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Application Problem (7 minutes)

Adam built a toy box for his children’s wooden
blocks.

a. If the inside dimensions of the box are 18
inches by 12 inches by 6 inches, what is the
maximum number of 2-inch wooden blocks
that will fit in the toy box?

b. What if Adam had built the box 16 inches by
9 inches by 9 inches? What is the maximum
number of 2-inch wooden blocks that would
fit in this size box?

Lesson 6

| block: V=2in x2h x2/n= 8n3
A JEin X 120 X 6in=1296 103
: 1296 (a3~ 8in? =162

x13 142 Hocks maxmum
E];G i/%- 9n
Ifﬁ/ b q\lu
| 6
3 )12% ) ¢ Llodes quil
i S Tin
"y " Aou L"JM
] \ Y Even
= | § 16 Yhe SRR,
—® b & Volume 'S
— B UOr_LS
T 128 omy 28 POCiue
76 S T dimensions.

Note: Today’s Application Problem reviews the volume work done in G5—Module 5. Part (b) extends the
problem so that students must take into account the individual dimensions of the blocks.

Concept Development (31 minutes)

Materials: (S) Coordinate plane template, 1 red and 1 blue pencil or crayon, straightedge

Problem 1: Refer to locations as distances from the axes.

T: (Distribute one coordinate plane template to each student, and display an image of it on the board.)

Plot a point, 4, at (2 %, 1%).
S:  (Plot.)

Explain to your partner what these coordinates tell us.

S:  They tell how far over on x you have to travel from zero, and then how far up parallel to y you have
to go to find the point. = The first one tells how far over, and the second one tells how far up.

T: I'd like to describe the shortest distance to A from the x-axis. (Point to the perpendicular distance
from x to the point.) How might | do that? Turn and talk.

S: Youjust go straight up from the x-axis and count the units. It’s listraight up from the line. = The

y-coordinate tells how far from the x-axis you have to go up. It’s like the horizontal lines we did
yesterday. Y tells how far from the x line. = Go the same distance as the y-coordinate in a

perpendicular line from the x-axis.

T: I'd like to describe the shortest distance to A from the y-axis. How far is A from the y-axis along a
line perpendicular to y? (Point to the distance on the plane.) Turn and talk.

S: It’s the same thing. Just go straight over from the y-axis. It is Z%from y in a straight line that’s

parallel to x. = The x-coordinate tells the distance from y. Itis 2% in a perpendicular line from y.

T: Let’srecord. What is the shortest distance to A from the x-axis?

Lesson 6:
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v A A

v 4 A

Lesson 6

1 & units.
4
(Write on the board: The shortest distance to A is 1 % units from the x-axis.)
What is the shortest distance to A from the y-axis?
2 £ units.
2
(Write on the board: The shortest distance to A from the y-axis is 2% units.)

What do you notice about these distances from each of the axes? Turn and talk.

They are the same numbers as in the coordinates, but the order is switched. = The x-coordinate
tells the shortest distance to the point from the y-axis, and the y-coordinate tells the shortest
distance to the point from the x-axis.

Problem 2: Construct horizontal and vertical lines on the coordinate plane.

T:
S:

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

- 92 4 v

COMMON
CORE

Construct a line, £, so that it contains A and is perpendicular to the x-axis. (Draw line.)
(Draw line.)

Work with a neighbor to give the coordinates for another point on line £ that is 1% units farther from
the x-axis than A. Label it B.

(Work and share.) y

Name the coordinates of B.

(25,2 2).

(Plot B on the board.) Give the coordinates for

the point on £ that is halfway between A and B.
How did you find it? Turn and talk.

| used my fingers to go up 1 fourth from 4 and
down 1 fourth from B until | found the middle.

. 1
The middle was at (2 > 2). =2 | counted up from (Z‘Lz.,P-)

A, and there were 6 fourths until | got to B. Half
of 6 fourths is 3 fourths. So, the location of the
point would have to have a y-coordinate that is

%more than A, which would be 2. = The length
of AB is 1%. I could find half of 1%, which is % 0

and that would help me locate the point. 2> | porme | y
Since the point is on line £, we know the x- 2t 24

*
<

;.
~
Ny
-
o
Pre

1

:
i (N
5

coordinate is going to be 2%. Halfway between

the y-coordinates is 2. So, the location is (2 %,
2).
Name the coordinates of the point that is halfway between A and B.

1
(25 2).

Lesson 6: Investigate patterns in vertical and horizontal lines, and

interpret points on the plane as distances from the axes.
Date: 1/31/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Plot this point, name it C, and record its location in the chart.
S:  (Plot and record.)
T: Now, work with a partner to draw a line, m, that is perpendicular to line £ and % unit from the x-
axis.
(Draw line.)
Plot a point, D, where lines £ and 7 intersect.
(Plot D.)
Record the coordinates of D in the chart.
(Record the coordinates.)
How far is D from the y-axis?
2% units.
How faris D from the x-axis?
One half unit.
What are the coordinates of D.

(z%, %). (Plot D on the board.)

o Jv 4 v dJ9v 4 v 49

-

Plot a point, E, on line m, that is % unit from the y-axis. Then, record the coordinates of E in the
chart.

(Plot E and record.)

Name the coordinates of E.

S: (3, l). (Plot E on the board.)
4" 2

v

T: Plot a point F, on line m, that is % unit farther from the y-axis than E. Then, record the coordinates
of F in the chart.

(Plot F and record.)

Name the coordinates of F.

(1%, %). (Plot F on the board.)
Use your straightedge to construct a line, i, that is parallel to line £ and contains point F.

(Construct n.)
Name the x-coordinate for every point on line n.

o A4 4 v 49

1%. (Draw line ;2 on board.)

Problem 3: Identify regions of the plane created by intersecting lines.

T: I'm going to move my finger along the plane. Say, “Stop,” when | get to a location that is 1% units
from the y-axis. (Slowly drag finger horizontally across plane along any line perpendicular to the y-

axis.)
COM MON Lesson 6: Investigate patterns in vertical and horizontal lines, and ny
CORE interpret points on the plane as distances from the axes. engage 6.A.69
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

S:  (Say, “Stop,” when teacher’s finger gets to x-coordinates of 1 %.)

T: (Runyour finger vertically along line n.) Is every n £
x-coordinate to the left of this line greater than i I I P ] 56 717 ]

or less than a distance of 1%?
Less than 1 %

T: And every x-coordinate to the right of this line
is...?

S:  Greater than 1%. ‘ -

T: Let’s use our red pencil (or crayon) to shade the ) 3 | (2%’#_)»“
part of the plane that we can see that is more Ry b
than 1% units from they y-axis. (Model on

-1 s, i {
&R Q'}v D@y
board.) o= 4D m
S:  (Shade plane.) Tt S I 5 [ T e 5 8
Show your neighbor the portion of the plane 0 a 2 2 !
1 g : S
that is less than 2 = units from the y-axis. =TI CE I Bt | A w7 [ 1)
2 Y TE Ay g
. ; ; [ 2 Jez [2% [242 [ < /
S: (Indicate plane to the left of line £.) [Eemlsmlssalst s el et .
Shade this region of the plane using your blue
pencil (or crayon).
S:  (Shade plane.)
Work Wlth a partner tO name a p0|nt that WOU|d NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set
lie in the region that is double shaded.
3
S:  (Work and share with partner.) e _ =
1. Plot the following points and label them on the coordinate plane.
Show your neighbor the part of the plane that is o301l (8 a0
. . . C: (0.2,09) D: (04,09)
double shaded and contains points which are RETT——————— S
farther from the x-axis than those on line m. W A g+
and is perpendicular to the y-axis.
S: (Share Wlth partner') c. Line segment A-‘ﬁ is parallel to the y-axis o ]
and is perpendicular to the x-axis.
On your boards, write the coordinates of a point | . i
. Plot a point on line segment 4B, not at the A
H H H endpoints and name it U. -_
that is in the double shaded part and is also e OB 08, o o
closer to the x-axis than line m. e. Plota point on fine segment CD and name it V. Write the coordinates. ¥ (0.3, 0.1)
1 1 2. Construct line f such that the dis 'everypoin(is!; d ct line g such that the x-
S:  (Give an x-coordinate between 1 3 and 2 3 and a g I
H 1 . Give the coordinates of the point on line at
y-coordinate between 0 and -.) R i o 1 s
c. Shade the portion of the grid that is less than 33
units from the x-axis with a blue pencil.
Problem Set (10 minutes) i it
e. Give the coordinates of the :?inxs online g that
is 5 units from the x-axis. (97 2
Students should do their personal best to complete the 3§ B pon bR i it
Problem Set within the allotted 10 minutes. For some e i e oot i rc pench
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some W SQON | mmemmiTmmIITe engageM s
COMMON Lesson 6: Investigate patterns in vertical and horizontal lines, and ny
interpret points on the plane as distances from the axes. 6.A.70
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

prOblems do nOt speCify a methOd for SO|VIng' StUdents NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set
solve these problems using the RDW approach used for
Application Problems. o st g it s b

a. Construct a line m that is perpendicular to the x-axis and 3.2 units from the y-axis.
b. Construct a line @ that is 0.8 units from the x-axis.

Construct a line ¢ that is paralle! to line m and is halfway between line m and the y-axis.

n

Student Debrief (10 minutes)

. Construct a line h that is perpendicular to line ¢ and passes through the point (1.2, 2.4).

e

. Shade the region consisting of points that are more than 1.6 units and less than 3.2 units from the y-
axis using a blue pencil.

"

Shade the region consisting of points that are more than 0.8 units and less than 2.4 units from the x-
axis using a red pencil.

Lesson Objective: Investigate patterns in vertical and

horizontal lines, and interpret points on the plane as

distances from the axes. / =
|

Give the coordinates of a point that lies in the double-shaded region. (2,2, 1.3)

e

Nt
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience. 3

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a 4749 97
partner before going over answers as a class. Look for 7, /I AT Y, :
misconceptions or misunderstandings that can be ay . / Nk T
addressed in the Debrief. Guide studentsin a E ;
conversation to debrief the Problem Set and process the
lesson.

%\
\
\
8

©
N
w

>

You may choose to use any combination of the questions [l GQUVON [ emmmemmmomenimi engage™  sam
below to lead the discussion. '

= In Problem 3, name the coordinates shared by lines £ and h, m and h, m and a, £ and a.

= Do linesm and £ have any points in common? Just by looking at the distances of these lines from
the y-axis, could you answer this question? Why or why not? How do you know by looking at the
graphs of the lines?

= In Problem 3, what is the area of the shape enclosed by lines m, a, £, and h?

=  What patterns do you notice in the coordinates for vertical lines? What patterns do you notice in
the coordinates for horizontal lines?

= Which coordinate tells the distance of a point from the x-axis? Which coordinate tells the distance
of a point from the y-axis?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

COMMON Lesson 6: Investigate patterns in vertical and horizontal lines, and n
CORE interpret points on the plane as distances from the axes. engage
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 6 Problem Set

Date

1. Plot the following points, and label them on the coordinate plane.

A: (0.3,0.1) B:(0.3,0.7)

C: (0.2,09) D: (0.4,0.9)

Use a straightedge to construct line segments
AB and CD.
Line segment is parallel to the x-axis
and is perpendicular to the y-axis.

Line segment is parallel to the y-axis
and is perpendicular to the x-axis.

Plot a point on line segment AB that is not at
the endpoints, and name it U.
Write the coordinates. U ( ,

)

Plot a point on line segment CD and name it V. Write the coordinates. V (

A

1.0

0.5

)

7

. : T | .
2. Construct line f such that the y-coordinate of every point is 3 b and construct line g such that the x-

coordinate of every point is 4%.

a.

COMMON Lesson 6: Investigate patterns in vertical and horizontal lines, and
CORE interpret points on the plane as distances from the axes.
Date: 1/31/14
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Line f is units from the x-axis.

Give the coordinates of the point on line f that
is % unit from the y-axis.

With a blue pencil, shade the portion of the
grid that is less than 3 % units from the x-axis.
Line g is units from the y-axis.

Give the coordinates of the point on line g
that is 5 units from the x-axis.

With a red pencil, shade the portion of the grid
that is more than 4% units from the y-axis.

A
6
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 PrOblem Set

a.

Complete the following tasks on the plane below.

Construct a line m that is perpendicular to the x-axis and 3.2 units from the y-axis.
Construct a line a that is 0.8 units from the x-axis.

Construct a line £ that is parallel to line m and is halfway between line m and the y-axis.
Construct a line h that is perpendicular to line £ and passes through the point (1.2, 2.4).

Using a blue pencil, shade the region that contains points that are more than 1.6 units and less than
3.2 units from the y-axis.

Using a red pencil, shade the region that contains points that are more than 0.8 units and less than
2.4 units from the x-axis.

Give the coordinates of a point that lies in the double-shaded region.

COM MON Lesson 6: Investigate patterns in vertical and horizontal lines, and

n
CORE interpret points on the plane as distances from the axes. engage y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Exit Ticket

Name Date

=

Plot the point H (2 %, 1 %).

2. Line # passes through point H and is parallel to the y-axis. Construct line L.
3. Construct line m such that the y-coordinate of every point is %.

4. Linemis units from the x-axis.

5. Give the coordinates of the point on line m that is % unit from the y-axis.
6. With a blue pencil, shade the portion of the plane that is less than % units from the x-axis.

7. With a red pencil, shade the portion of the plane that is less than 2% units from the y-axis.

8. Plot a point that lies in the double-shaded region. Give the coordinates of the point.

3A
2
1
>
0 1 2 3
COM MON Lesson 6: Investigate patterns in vertical and horizontal lines, and ny
CORE interpret points on the plane as distances from the axes. engage 6.A.74
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 6 Homework

COMMON Lesson 6:
CORE

C: (0.4,0.4) A: (1.1,0.4)

Use a straightedge to construct line segments
CA and ST.

Name the line segment that is perpendicular to
the x-axis and parallel to the y-axis.

Name the line segment that is parallel to the x-
axis and perpendicular to the y-axis.

Plot a point on CA and name it E. Plot a point
on line segment ST and name it R.

Write the coordinates of points E and R.

E ( ) R ( )

’ ’

Construct line m such that the y-coordinate of every

Line m is units from the x-axis.

Give the coordinates of the point on line m
that is 2 units from the y-axis.

With a blue pencil, shade the portion of the
grid that is less than 1% units from the x-axis.
Linenis units from the y-axis.

Give the coordinates of the point on line n that
is 3 % units from the x-axis.

With a red pencil, shade the portion of the grid
that is less than 5 % units from the y-axis.

Date: 1/31/14

S: (0.9,0.5)

Investigate patterns in vertical and horizontal lines, and
interpret points on the plane as distances from the axes.

Plot and label the following points on the coordinate plane.

Date
T: (0.9, 1.1)
A
1.0
0.5
>
0 0.5 1.0

T | . . N |
pointis 1 b and construct line n such that the x-coordinate of every point is 5 >
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

3. Construct and label lines e, r, s, 0 on the plane below.
a. Line e is 3.75 units above the x-axis.
b. Lineris 2.5 units from the y-axis.

c. Line sis parallel to line e but 0.75 farther from the x-axis.
d. Line o is to perpendicular to lines s and e and passes through the point (3 i, 3 %).

4. Complete the following tasks on the plane.
. . . . . 1.
a. Using a blue pencil, shade the region that contains points that are more than 2 5 units and less than

3% units from the y-axis.

. . . . . 3. 1
b. Using a red pencil, shade the region that contains points that are more than 3 , units and less than 45
units from the x-axis.

c. Plot a point that lies in the double shaded region, and label its coordinates.

4
3
2
1
0 1 2 3 4 5
COM MON Lesson 6: Investigate patterns in vertical and horizontal lines, and ny
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Lesson 6 Coordinate Plane Template m

Point

(xy)

Point

x,y)

I COMMON

CORE
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4’ Mathematics Curriculum

GRADE 5 ¢ MODULE 6

Topic B

Patterns in the Coordinate Plane and
Graphing Number Patterns from
Rules

5.0A.2,5.0A.3,5.G.1
Focus Standard: 5.0A.2 Write simple expressions that record calculations with numbers, and interpret
numerical expressions without evaluating them. For example, express the calculation
“add 8 and 7, then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 +921) is
three times as large as 18932 + 921, without having to calculate the indicated sum or
product.

5.0A.3 Generate two numerical patterns using two given rules. Identify apparent relationships
between corresponding terms. Form ordered pairs consisting of corresponding terms
from the two patterns, and graph the ordered pairs on a coordinate plane. For example,
given the rule “Add 3” and the starting number 0, and given the rule “Add 6” and the
starting number 0, generate terms in the resulting sequences, and observe that the
terms in one sequence are twice the corresponding terms in the other sequence. Explain
informally why this is so.

5.G.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system,
with the intersection of the lines (the origin) arranged to coincide with the 0 on each
line and a given point in the plan located by using an ordered pair of numbers, called its
coordinates. Understand that the first number indicates how far to travel from the
origin in the direction of one axis, and the second number indicates how far to travel in
the direction of the second axis, with the convention that the names of the two axes
and the coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).

Instructional Days: 6
Coherence -Links from: G4-M4 Angle Measure and Plane Figures
G4-M7 Exploring Measurement with Multiplication
-Links to: G6-M1 Ratios and Unit Rates
G6-M3 Rational Numbers
G6—-M4 Expressions and Equations
COMMON Topic B: Patterns in the Coordinate Plane and Graphing Number Patterns ny
Il core Fom engage™  es1
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic B

In Topic B, students plot points and use them to draw lines in the plane (5.G.1). Students begin by
investigating patterns relating the x- and y-coordinates of the points on the line and reasoning about the
patterns in the ordered pairs, which lays important groundwork for Grade 6 work with proportional
reasoning. Topic B continues as students use given rules (e.g., multiply by 2, then add 3) to generate
coordinate pairs, plot points, and investigate relationships. Patterns in the resultant coordinate pairs are
analyzed to discover that such rules produce collinear sets of points, or lines. Students next generate two
number patterns from two given rules, plot the points, and analyze the relationships within the sequences of
the ordered pairs and the graphs (5.0A.3). Patterns continue to be the focus as students analyze the effect
on the steepness of the line when the second coordinate is produced through an addition rule as opposed to
a multiplication rule (5.0A.3). They also create rules to generate number patterns, plot the points, connect
those points with lines, and look for intersections.

A Teaching Sequence Towards Mastery of Patterns in the Coordinate Plane and Graphing Number
Patterns from Rules

Objective 1: Plot points, use them to draw lines in the plane, and describe patterns within the
coordinate pairs.
(Lesson 7)

Objective 2: Generate a number pattern from a given rule, and plot the points.
(Lesson 8)

Objective 3: Generate two number patterns from given rules, plot the points, and analyze the patterns.
(Lesson 9)

Objective 4: Compare the lines and patterns generated by addition rules and multiplication rules.
(Lesson 10)

Objective 5: Analyze number patterns created from mixed operations.
(Lesson 11)

Objective 6: Create a rule to generate a number pattern, and plot the points.
(Lesson 12)

COMMON Topic B: Patterns in the Coordinate Plane and Graphing Number Patterns ny
CORE from Rules engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Lesson 7

Objective: Plot points, using them to draw lines in the plane, and describe
patterns within the coordinate pairs.

Suggested Lesson Structure

B Fluency Practice (11 minutes)

[ Application Problem (7 minutes)
Concept Development (32 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (11 minutes)

= Multiply and Divide by 10, 100, and 1,000 5.NBT.2 (5 minutes)

= Name Coordinates 5.G.1 (6 minutes)

Multiply and Divide Decimals by 10, 100, and 1,000 (5 minutes)

Materials: (T) Place value chart (S) Personal white boards

Note: This fluency activity reviews G5—Module 1 topics. The suggested place value chart allows students to
see the symmetry of the decimal system around one.

T: (Project place value chart from the one thousands place to the one thousandths place. Draw 4 disks
in the tens column, 3 disks in the ones column, and 5 disks in the tenths column.) Say the value as a
decimal.

S:  Forty-three and five tenths.
Write the number on your personal boards. (Pause.) Multiply it by 10.

S:  (Write 43.5 on their place value charts, cross out each digit, and shift the number one place value to
the left to show 435.)

Show 43.5 divided by 10.
S:  (Write 43.5 on their place value charts, cross out each digit, and shift the number one place value to
the right to show 4.35.)

Repeat the process and sequence for 43.5 x 100, 43.5 + 100, 948 + 1,000, and 0.529 x 1,000.

COMMON Lesson 7: Plot points, using them to draw lines in the plane, and describe ny
CORE patterns within the coordinate pairs. engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Name Coordinates (6 minutes)

Materials: (T) Coordinate grid template (S) Personal white boards

Note: This fluency activity reviews G5—-M6—Lesson 6.

A
T: (Project coordinate grid.) Write the 0 10} 8 A
coordinate positioned at A. 8
s: (Write (5, 5).) o ©
. 5 A i
Continue the process for letters B—E. afp 0.5 1
3
T: (Project coordinate grid.) Write the 2 . L
coordinate that is positioned at A. 1 E B +
S: (Write (0.5, 1.0).) o tz3s4seTa 0 o3 =
Continue the process for the remaining letters.
2
Application Problem (7 minutes % :
Pp ( ) / 5 é 6 kj afg(‘aP—L@TA)t.
x 4O %' 2
An orchard charges $0.85 to ship a quarter kilogram of 6/65_6/_ $0.8 %
grapefruit. Each grapefruit weighs approximately 165 grams. %, % 2
How much will it cost to ship 40 grapefruits? X‘D' ﬁ /51(;%
0 .
Note: This problem reviews fraction and decimal concepts ’ﬂa TANM }3 Lﬂg
from earlier in the year, in a multi-step, real world context. $2
e uln oSt §"22‘q5-
Concept Development (32 minutes)
Materials: (S) Coordinate plane template, straightedge
Problem 1: Describe patterns in coordinate pairs and name the rule. Point x y (%, y)
[ T: (Distribute 1 copy of coordinate plane template to each A 0 0 (0,0)
student. Display image of the chart, showing coordinate pairs B 1 1 (1,1)
A through D.) Work with a partner to plot points A through D Cc 2 2 (2,2)
on the first plane, and draw AD. D 3 3 (3,3)

S:  (Draw the line.)
T: Look at the coordinates of the points contained in AD. What pattern do you notice about the x- and
m y-coordinates? Turn and talk.

S: Whenxis0,soisy. When xis 1, soisy,all the way up to 3. = The x-coordinate equals the y-
coordinate.

T: So, you're saying that the x-coordinate and 'g@)y-coordinate are always equal to one another. Will
the point with coordinates (4, 4) also fall on AD?

S: Yes!
COM MON Lesson 7: Plot points, using them to draw lines in the plane, and describe ny
CORE patterns within the coordinate pairs. e I Igage 6.B.4
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As long as the x- and y-coordinates are the same,
the point will be on AD. We can say that the
relationship between these coordinates can be
described by the rule x and y are equal. (Write on
board: Rule: x and y are equal.) Or, we can also
say the rule, y is equal to x. (Write, Rule: y is
equal to x.)

Will AD contain the point with coordinates (10,
10)? Turn and talk.

| can’t see it on this plane because the numbers

stop at 5. However, if it kept going, we could see
it. = Yes, as long as the x- and y-coordinates of
the point are equal, the point will be on the line.

—>
Show me a point on AD whose coordinates are
mixed numbers.

(Show a coordinate pair where x and y are equal
mixed numbers.)

Can AD contain a point where the x-coordinate is a
mixed number and the y-coordinate is not? Turn and
talk.

Don’t they have to be the same? = x and y need to
be equal. - If the x-coordinate is a mixed number,
the y-coordinate will be the same mixed number, or it
could be expressed in another equivalent form such as

3 halves and 1%.

Givﬂhe coordinate pair of a point that would not fall
on AD.

(Show a coordinate pair where x and y are not equal.)

(Display image of chart, showing coordinate pairs for
points G through J.) What pattern do you notice in
these coordinate pairs? Turn and talk.

x and y aren’t equal this time. The y is always more
than the x-coordinate. = The x-coordinates are

. . 1 .
increasing by 5 every time and so are the y-

coordinates. = It goes from 0 to 3 and %to 3 %, and 1

to 4. So, the y-coordinate is always 3 more than the x-
coordinate.

Plot the points from the chart on the coordinate plane. Then,

connect them in the order they were plotted.

(Plot and draw (GT]).)
What do you notice?

I COMMON Lesson 7:
CORE

Date:
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Plot points, using them to draw lines in the plane, and describe

patterns within the coordinate pairs.

1/31/14

(@) ev-nc-sa |

Lesson 7

Fiy oo ] i R R
| ¢ | o | |

(0,0)

(1,1) H 5 3-

2,2)
! ) !

i 3,3) i / ‘ "37 4. 1“?4%"
I
L
K |
| | e ’
NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

It may be difficult for some students to

read the information displayed in the

charts showing the coordinate pairs.

The information in the charts can be

managed in ways to help students:

= Shade alternate rows of
information so that students can
easily track information within the
chart.

= Display the information one line at
a time in order to help students see
relevant information as needed.

Point (x,y)
G (0, 3)
Ho| 39
I (1, 4)

J (1 % 4 %)

engage"’
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Lesson 7

These points are collinear, so the relationship between each x and its corresponding y will be the

same. Use this relationship to locate more points on this line. When x is 2, what is y? (Show (2, ?)

plus 2, then y is 5. = The coordinates would be (2, 5).

vy would be 5, because y is always 3 more than the x-coordinate for points on this line. = If | add 3

Work with a partner to write a rule in words that tells the relationship between the x- and y-

coordinates for the points on this line. Be sure to include both x and y when you write the rule.

v is 3 more than x. = Add 3 to the x-coordinate to get y.

(Display charts (a) through (d) on board.) Each of these charts shows points on each of four different
lines. Take a minute to notice the pattern within the coordinate pairs for each line. Share your

b.

Point | (x,y)
0 (0,0)
P (1,2)
Q (2,4)

C.

Point (x, y)
R | ()
S | @219
T | G2

(Write y is always 3 beneath Chart (a).) Which chart

shows every y-coordinate is less than every x-

How much less than x is each y-coordinate?

Work with a partner to write a rule for finding points on

yis % less than x. = Subtract % from x to get y.

(Write y is % less than x beneath chart (c).) Which chart

shows coordinate pairs on a line that follows the rule, y

Chart (b). (Write students responses beneath chart (b).)
How else might we state this rule for this line? Turn and

Which chart shows coordinate pairs for the rule y is always 3?

2

a)

Lipain L)
- .3
| ] |
oM ey
N | (4.3
b)
Fiipeings 1 (my)
] | 0o |
P 1,2
Q (2.4
El
[
| & | ad
s @1y
I 1 :
| T | B2
d)

y is double x. = yis twice as much as x. = x is half of y.

Plot points, using them to draw lines in the plane, and describe

patterns within the coordinate pairs.

S:  They are all on the same line.
T:
on board.) Turn and talk.
S:
T:
S:
thoughts with a partner.
a.
Point | (x,y)
L (0,3)
M | (2,3)
N | (43)
S:  (Study and share.)
T:
S:  Chart (a).
T:
coordinate?
S:  Chart (c).
T:
S: Lless.
2
T:
the line shown in chart (c).
S:
T:
is x times 27?
S:
talk.
S:
COMMON Lesson 7:
CORE
Date:
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Write a rule for the coordinate pairs in chart (d).

Lesson 7

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

vy is x times 3. = y is 3 times more than x. 2>
. . ame oS ate i
Triple x to get y. (Write student responses Sk . B
1. Complete the chart. Then plot the points on the coordinate plane below.
beneath chart (d).) T v [ on
. . o | 1 (0,1) 12|
On the second plane, work with a neighbor to RN "
plot the three points from each chart, and the L Eéj) .
draw a line to connect the three points. st ot 2l adonso bl o
. . connecting these points.
(Circulate as students plot and construct lines.) e i
2
. . . b. Write a rule showing the relationship
I’m going to show you some coordinate pairs. I'd M s ) s —_—
like you to tell me which line the point would fall Bl premalinges 5 ) it b g oy ety
. . Name 2 other points that are on this line. Rl
on. Be prepared to explain how you know. 8  (in
(Show coordinate pair (5, 10).)
2. Complete the chart, then plot the points on the coordinate plane below.
x times 2. Because 5 times 2 is ten, and this 5 T
. 6
follows the pattern in chart (b). = It’s the same ; D) :
as the pattern in chart (b). If you double x, which :1 ; 1(; 3 i
is 5, you get 10, which is y. = The y-coordinate 2 RER)) 3
is twice as much as the x-coordinate in this pair. i
That’s the same relationship as the other points G e %
on the line shown by chart (b). e
. . 1 [} ggg\EMON emn: i eshento s ih e o s s engageny e
(Show coordinate pair (5, 45).) . e
y |S l Iess th an x NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set
> .
Tell a neighbor how you know.
. 1. 1 . 1 = vim\‘mkmm‘:‘- - bem:g"(rxt'"‘;; Comrespording X-value .
5 minus = is 4=. = The y-coordinate is = less Bl f-aaiindie 8, 2 Sines, 1% i
2 2 . 2 . Name 2 other points that are on this fine. 23 G6
than the x-coordinate.
. 1.1 o
(Show the coordinate pair (-, 1-).) 3. Use the coorimateplane beow 0 snwer the fllwing questions.
h
. 30
x times 3. ¢ £ A
Tell a neighbor how you know. 1
. 1. |
3 times S s 3 halves, which is 15. - The y- » /
coordinate is 3 times as much as the x- .
coordinate.
. . 1
(Show the coordinate pair, (17, 3).) i
x times 2. - y is always 3. /
Some of you said the rule for the coordinate pair : — = = >
is, x times 2, a‘nd some of yc'>u.said theruleisyis B e L D,
always 3. Which relationship is correct? How do
you know? Turn and talk.
H H . COMMON | tesson7: ot points, use themto daw s n the plane and descrbe paterns ny ;
Both rules are correct because this point is on I ee™ | e s ehgage™ -
both lines. = The same point can be part of more than one line at a time.
Lesson 7: Plot points, using them to draw lines in the plane, and describe
COMMON | hem to draw | he pl d describ
CORE patterns within the coordinate pairs. engage
Date: 1/31/14
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Lesson 7

T: Looking at these lines, how can you tell that this
coordinate pair would appear in both charts?

S:  The two lines cross each other at that point. 2>

The lines intersect at ( 1%, 3).

What about this coordinate pair? (Show (0, 0).)
S:  xtimes 2, and x times 3.

Again, the point (0, 0) lies on both lines. Does
that seem consistent with what we see when we
look at the lines themselves? Explain.

S:  Yes. You can see both lines going through the
same point. = The origin lies on both lines.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students

NYS COMMON CORE MATHEMATICS CURRICULUM

quals

(6._0 )

each of the following points.

a1 _B

II COMMON | wson .
CORE
Date

Lesson 7 Problem Set

b. Write 3 rule that describes the relationship between the x- and y-coordinates for the points on line A.

What do you notice about the y-coordinates of every point on line B?

d. Fill in the missing coordinates for points on fine D.

(20 ,24) (36,20 ) (26 ,30)

e. For any point on line C, the x-coordinate is __

f. Each of the points lies on at least 1 of the lines shown in the plane above. identify a line that contains

b.(14,8 _D c(510 &

e.(153,93) £.(20,40) £

“ engage™  ses

solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Plot points, using them to draw lines in the
plane, and describe patterns within the coordinate pairs.

The Student Debrief is intended to invite reflection and active
processing of the total lesson experience.

Invite students to review their solutions for the Problem Set.
They should check work by comparing answers with a partner
before going over answers as a class. Look for misconceptions
or misunderstandings that can be addressed in the Debrief.
Guide students in a conversation to debrief the Problem Set and
process the lesson.

You may choose to use any combination of the questions below
to lead the discussion.

=  When you see a set of coordinate pairs, what is your
strategy for identifying their pattern? What do you
look for first? Then what?

Lesson 7:
patterns within the coordinate pairs.

Date: 1/31/14
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NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

One goal of the Student Debrief is to
give all students time to articulate their
thinking and make connections to prior
knowledge. Whole group
conversations may not always be the
best way to give all students a chance
to express themselves.

Plot points, using them to draw lines in the plane, and describe

Establish small groups with norms
or protocols that give each member
an opportunity to speak in turn.

Ask students to talk to various
classmates until they find a peer
with a like viewpoint, opinion, or
answer. This strategy requires
students to express their ideas
multiple times, perhaps improving
as they go along.

Pair students with peers with unlike
opinions or answers. Require these
pairs to talk to each other to find
common understandings or errors
in their ideas.

This work is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

= Compare your answers to Problems 1(c) and 2(c) with a neighbor. Are they the same or different?
How many different sets of coordinate pairs are there for each rule?

= Look back at the coordinate pair (5, 10) in Problem 3 (f); how many lines shown on the plane contain
this point? Compare and contrast the lines that contain this point.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

COMMON Lesson 7: Plot points, using them to draw lines in the plane, and describe ny
CORE patterns within the coordinate pairs. e I Igage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

Name Date

1. Complete the chart. Then, plot the points on the coordinate plane below.

X ('xl )
y y A
0 1 (0,1) 12
2 3 10
4 5
8
6 7
s F+——+——
a. Use astraightedgetodrawaline | | | |
connecting these points. s 4ttt L
. . . . 2
b. Write a rule showing the relationship
between the x- and y-coordinates of >
points on the line. 0 2 4 6 8 10 12

c. Name 2 other points that are on this line.

2. Complete the chart. Then, plot the points on the coordinate plane below.

X y (.X ’ 3’) A
1 6
= 1
2
5
1 2
12 3 4
2
2 4 3
2
a. Use a straightedge to draw a line connecting 1
these points.
>

0 1 2 3 4 5 6

COM MON Lesson 7: Plot points, using them to draw lines in the plane, and describe ny
CORE patterns within the coordinate pairs. e I Igage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

b. Write a rule showing the relationship between the x- and y-coordinates.

c. Name 2 other points that are on this line.

A
30
N e a
d
20 /
< > b
10
>
0 10 20 30

3. Use the coordinate plane below to answer the following questions.

a. Give the coordinates for 3 points that are on line a.

b. Write a rule that describes the relationship between the x- and y-coordinates for the points on line a.

COMMON Lesson 7: Plot points, using them to draw lines in the plane, and describe ny
CORE patterns within the coordinate pairs. engage 6.B.11
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

¢. What do you notice about the y-coordinates of every point on line 47?

d. Fillin the missing coordinates for points on line d.

(12, ) (6, ) ( ,24) (36, ,30)

e. Forany point on line ¢, the x-coordinate is

f.  Each of the points lies on at least 1 of the lines shown in the plane above. Identify a line that contains

each of the following points.

a. (7,7) _a b. (14, 8) c. (5,10)
d. (0,17) e. (15.3,9.3) f. (20, 40)
COM MON Lesson 7: Plot points, using them to draw lines in the plane, and describe
I CORE patterns within the coordinate pairs. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Exit Ticket

Name Date

Complete the chart. Then, plot the points on the coordinate plane.

X (x/ )
y y A
0 4 12
2 6 10
3 7
8
7 11
6
1. Use a straightedge to draw a line connecting 4
these points.
2
2. Write a rule to show the relationship
between the x- and y- coordinates for points —— >

on the line.

3. Name two other points that are also on this line.

COM MON Lesson 7: Plot points, using them to draw lines in the plane, and describe ny
CORE patterns within the coordinate pairs. engage 6.B.13
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

Name Date

1. Complete the chart. Then, plot the points on the coordinate plane.

X y (x, }’) GA
2 0
31 11 5
2 2
1 1
6 4
3
a. Use a straightedge to draw a line connecting 2
these points.
1
b. Write a rule showing the relationship -
between the x- and y- coordinates of points 0 1 > 7 3 6>
on this line.
c. Name two other points that are also on this line.
2. Complete the chart. Then, plot the points on the coordinate plane.
x y (x,y) A
3
0 0
1 3
4 4
1 1 1 2
2 2
1 3
a. Use a straightedge to draw a line connecting these
points. 1
b. Write a rule showing the relationship between the x-
and y- coordinates for points on the line. >
0 1 2 3
c. Name two other points that are also on this line.
COM MON Lesson 7: Plot points, using them to draw lines in the plane, and describe n
I CORE patterns within the coordinate pairs. engage y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

3. Use the coordinate plane to answer
the following questions.

A
m 57
a. Forany point on line m, the x- A /
coordinate is . 22 /
20
b. Give the coordinates for 3 points 18
that are On Iine n. 16 ...................................................................................
14
12] <€ > ¢
10 4
c. Write arule that describes the 8 /
relationship between the x- and 6
. . 4 7
y-coordinates on line n. ~
2

Y |
0 2 4 6 8 10 12 14 16 18 20 22 24

d. Give the coordinates for 3 points

that are on line g.

e. Write arule that describes the relationship between the x- and y-coordinates on line g.

f.  For each point, identify a line on which each of these points lie.

(10,3.2) (12.4, 18.4) (6.45, 12) (14, 7)
COM MON Lesson 7: Plot points, using them to draw lines in the plane, and describe
I CORE patterns within the coordinate pairs. engage ny 6.B.15
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Coordinate Plane Template

Name Date
1.
a b.

Point x y (x,y) Point x y (x,y)

A 0 0 (0,0) G 0 (0,3)

1 1 1 1

B 1 1 (1,1) H > 37 33
C 2 2 (2,2) I 1 4 (1,4)
1 1 1 1
5
4
3
2
1
>
0 1 2 3 4 5
COMMON Lesson 7: Plot points, using them to draw lines in the plane, and describe
I CORE patterns within the coordinate pairs. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Coordinate Plane Template

2.
a.
Point (x, )
L 0, 3) i
M (2,3) o 4
(4,3)
8
b.
7
Point (x, y)
0 (0, 0) ’
P (1,2)
Q (2,4) 5
c. A
Point (x, y)
R (1,5) 3
S (2,15
T (2, 25) ’
1
d.
Point (x, y) 0 1 2 3 4 5>
U (1, 3)
v (2, 6)
w (3,9)

II COM MON Lesson 7: Plot points, using them to draw lines in the plane, and describe

CORE patterns within the coordinate pairs. engage ny 6.B.17
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Lesson 8

Objective: Generate a number pattern from a given rule, and plot the
points.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply Decimals by 10, 100, and 1,000 5.NBT.2 (9 minutes)
= Plot Points on a Coordinate Grid 5.G.1 (3 minutes)

Sprint: Multiply Decimals by 10, 100, and 1,000 (9 minutes)

Materials: (S) Multiply Decimals by 10, 100, and 1,000 Sprint

Note: This fluency activity reviews G5—Module 1 concepts.

Plot Points on a Coordinate Grid (3 minutes)

Materials: (S) Personal white boards with coordinate grid insert

Note: This fluency activity reviews G5—-M6-Lesson 7.

Label the x- and y-axes.

(Label the axes.)

Label the origin.

(Write 0 at the origin.)

Along both axes, label each interval, counting by ones to 5.
(Label 1, 2, 3, 4, and 5 along each axes.)

A I A I O

(Write (0, 1).) Plot the point on your coordinate grid.
S:  (Plot point at (0,1).)

Continue the process for the following possible sequence: (1, 2), (2, 3), and (3, 4).

I COMMON Lesson 8: Generate a number pattern from a given rule, and plot the points.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Write 2 pairs of whole number coordinates on the line passing through the points you plotted.
(Possibly write (4, 5) and (5, 6).)

Erase your boards and label your axes and the origin.

(Label x-axis, y -axis, and origin.)

Label each interval along both axes, counting by halves to 4.

(Label %, 1, 1%, 2, 2%, 3, 3%, and 4 along each axis.)

©“ 4 49 A

T: (Write (1, %).) Plot the point on your coordinate grid.
S:  (Plot point at (1, %).)

Continue the process for (2, 1), (3, 1%), and (4, 2).

T: Write another coordinate pair that is on the same line as the points you just plotted.

Application Problem (5 minutes)

The coordinate pairs listed locate points on two different lines. Write a rule that describes the relationship
between the x- and y-coordinates for each line.

Line €: (32,7), (12,33), (5, 10) | ine 1 \/ s 2 tmes X

. ¢ |
Line m: (2,1>, (32, 1%), (13,6%) Line m” \/ 1S 2 DWE X

Note: These problems review G5—M6-Lesson 7’s objectives.

Concept Development (33 minutes)

Materials: (S) Personal white board, coordinate plane template, straightedge

Problem 1: Create coordinate pairs from rules.

y is equal to x

y is 1 more than x

yis 5 times x

y is 1 more than 3 times x
e. yis1lessthan 2 times x

oo oo

T: 1 will give you a rule that describes a relationship between the x- and y-coordinates for some points
on a line. You will write a coordinate pair that has the same relationship and that follows the same
rule on your board. (Write y is equal to x on the board.) Write and show a coordinate pair for y is

I COMMON Lesson 8: Generate a number pattern from a given rule, and plot the points.

CORE Date: 1/31/14 eng'age ny

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.B.19



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
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equal to x.

S:(0,0). > (2,2). > (47,47). > (g,g). > (0.21, 0.21).

T: This next rule describes a different relationship between the coordinates of a set of points. (Write
y is 1 more than x on the board.)

T: How can you find the y-coordinate of a point on this line if you know the x-coordinate of the point is
0? Turn and talk.

S:  The rule says that all the y’s are 1 more than all the x’s. So, if x is 0, then we have to add 1 to that to
getx. 2 Ifx=0,thenyis1. (0, 1)is the point’s coordinate

my x, multiplied it by 5, and got 10 for y. My
coordinate pair is (2, 10).

Continue the sequence with (d) y is 1 more than 3 times x and
(e) yis 1 lessthan 2 times x.

Problem 2: Create coordinate pairs from rules and plot the

pair.
T: Write and show other coordinates for this rule. NOTES ON
S (2,3). > (3,4). > (105 113). > (0.1, 1.1). S L 2 o7
- ' o 22 REPRESENTATION:
T: (Write Y is 5 times x on the board.) Support English language learners and
T:  What would be another way to state this rule? Turn others as they articulate coordinate
and talk. pairs based on rules such as y is 1 more
S: Multiply x by 5 to get y. S x times 5 is y. than x. In addition to providing extra
. . . . . . response time, you may want to
T: Give the coordinate pair for this rule, if x is 1. rephrase questions in multiple ways,
S:  (Show (1, 5).) either simplifying or elaborating.
T: Give the coordinate pair for this rule, if x is 0. Students working below grade level
S: (0,0) may benefit from scaffolds such as
i " ’ . . . oo sentence frames to find y using the
T: Give another coordinate pair for a point on this line. rule y is 5 times x. You might present
S: (2,10). > (95, 46). >(0.3,15). x=_,soy=5times__=5x__
T: Explain to your partner how you thought about your
coordinate pair.
S:  ljust multiplied x by 5. = | picked the number 2 to be NOTES ON

MULTIPLE MEANS OF
REPRESENTATION:

Simplify and clarify the phrase range of
values for English language learners
and others. While it may not be
necessary to present the multiple
meanings for each word, you may want

points.
to define the term as used here, or
Line a: y is 2 more than x express your request in another
) ) manner, such as, “What are the
Line &: y is 2 times x. greatest and"smallest values on the x -
and y-axes?
Line ¢: y is 1 more than x doubled.
T: (Hand out coordinate plane template to students. Display the coordinate plane on the board. Write
Line a: y is 2 more than x on the board.) Say the rule for line a.
S:  yis 2 more than x.
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Record the rule in the chart for line a.

(Record rule.)

What range of values do our axes show?

Both the x- and y-axis show even numbers from 0 to 14.

el A I

What will you need to think about as you pick your values for x? Talk to your partner, and then
generate your coordinate pairs.

S:  We have to make sure we don’t pick x’s that are bigger than 14. - Since all our y’s will be 2 more
than our x’s, we can’t have an x that is bigger than 12 if we want to be able to put it on this part of
the plane. = I’'m going to pick whole number x’s so that adding 2 and putting the points on the
gridlines will be easy.

S: (Create points and share with partner.) C & a

T: Plot the 3 points on your grid paper. 14 /y- T "

S:  (Plot points.) ; ‘

T: Use a straightedge to draw line a@. (Draw line a) N I // Y

S:  (Draw line a.) " _ / '

Repeat a similar sequence for lines & and c. ///

T:  Show your lines to your neighbor. ) /

S:  (Share.) .

T: Raise your hand if your neighbor generated the // / : i - —
exact same points as you. . | |

S:  (Most, if not all, should keep hands down.)
Raise your hand if your neighbor’s lines were the
same as yours. | 7

S:  (All should raise their hands.) 4 : ! ¢ ’ " = N
How is it possible that we all have the same lines ek Yis 2o thenX 2y s tine o X | e Ve dree dunche of X
on our plane, and, yet, we all plotted different '; : Z g:—)) i g 82”)} - 7‘ g‘;% |
points? Turn and talk. g L (g1 T [(z9 [ 6 1B (613 ]

S:  The lines are all the same because we used the same rules to give the points. = There are a whole
bunch of points on each line; we just picked a few of them to name. = We’re doing the same
operation to the x’s every time. So, no matter what numbers we put in, when we draw the line,
they will have all the same lines drawn, which have all the same points.

T: Which lines appear to be parallel?
S: Lines4 andc.
T: Do any of the lines intersect?
S:  Yes. Line a intersects line 4. = Line a intersects both lines 4 and c.
T: Line a intersects line 4. What is the coordinate pair for the point at which these lines intersect?
S: (2,4).
I ggg}EMON :;e:::n 8: (15/e3n1e/rla:e a number pattern from a given rule, and plot the points. engage ny 6.8.21
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Give the coordinate pair where a and c intersect.
S: (1, 3).

How can one coordinate pair follow more than

one rule? Turn and talk.

S: Inthe point (2, 4), the y-coordinate is both 2
times greater than x, and it’s 2 more than x, so it
satisifies both rules. = With coordinates (1, 3),
the y-coordinate is 2 more than x, so it’s part of
the rule y is 2 more than x; it’s also 1 more than
x doubled, so it’s on that line, too! = There are
lots of ways to get from 1to 3. | can add two, or |
could double 1 and then add 2. Or, | could add 5
and subtract 3.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. This
Problem Set has 3 pages. Copy the last page just for early
finishers if you so choose.

Student Debrief (10 minutes)

Lesson Objective: Generate a number pattern from a
given rule, and plot the points.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

=  How did you create the points for Problem 17?
Explain to a partner.

= Share how you solved Problem 1(c) with a
partner.

I COMMON Lesson 8:
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. Create 3 table of 3 values for x and y such that each

Lesson 8 Problem Set

Date

is 3 more than the fing x-

coordinate.

x 2| (x.y) |
14 5 (2, 5)
|51 8| (58
[ 8] n ‘ (z.1D

. Plot each point on the coordinate plane.

&

Use a straight edge to draw a ls

these points.

2 4 6 8 10 12

c. Give the coordinates of 2 other points that fall on this line with x-coordinates greater than 12.

(3 .6 yaa(20 , 23 )

~

. Create a table of 3 values for x and y such that each

3 times as much as it:

x-coordinate.

x l y =yl

| 3 (l,3>
i | 61 | (3 [1)
4 [z | @)

a. Plot each point on the coordinate plane.
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Lesson 8 Problem Set

b. Use a straight edge to draw a line connecting these points.

c. Give the coordinates of 2 other points that fall on this line with y-coordinates greater than 25.

(9 .27,mU0 . 30,

3. Create a table of 5 values for x and y such
that each y-coordinate is 1 more than 3 times
as much as its corresponding x value.

! x y (xy) "
[ 1|4 (,4) *®
2|7 | G7) u
30| Gioy | =
dliz ] @1» | m
5116 5,16) 8

. Plot each point on the coordinate plane. 4

o

. Use a straight edge to draw a line
connecting these points.

. Give the coordinates of 2 other points

2 4 6 8 10 12 14 16 18 20

that would fall on this line whose x-coordinates are greater than 12.

U3 4Oy 14, 43,
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How did you create the points for Problem 27?
Explain to a partner.

Share how you solved Problem 2(c) with a
partner.

How did you create the points for Problem 3?
Explain to a partner.

Share how you solved Problem 3(c) with a
partner.

Compare the three lines you drew for Problem 4.
Do they look the same or different? Explain your
thinking to a partner.

(Note: Problem 4(d) should be viewed as a
challenge and previews the work in G5—M6—
Lesson 9.) In Problem 4(c), what did you notice
about the two rules that created parallel lines?
Share your solution to Problem 4(d) with a
partner, and explain your thinking.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess the students’ understanding of the concepts that

were presented in the lesson today and plan more effectively for future lessons. You may read the questions
aloud to the students.

© 2014 Common Core, Inc. Some rights reserved. commoncore.org
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4. Use the coordinate plane below to complete the following tasks.

2. Graph the lines on the plane.

line £: xisequalto gy 15)

| xJglxyl]
[ [N D
515 I(55) %

ol oo, o)

|
|

RIETEN

10)
line m: g is 1 more than x.

xlyle ] / W
6 |2]3](22)

H_C|7 |(6. 15

[ = (i 2} 5 ”

fine 72:  is 1 more than twice x

[ TeleTe] i/

S .

T 12| 9174 3) b

u 3] &3]

b. Which two lines intersect? Give the coordinates of their intersection.
ard ?, at (o

¢ Which two lines are parallel?

L

d. Give the rule for another line that would be paralle! to the lines you listed in ().

y s | S
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Lesson 8 Sprint

A # Correct
Multiply.

1 62.3x 10 = 23 4.1 x 1000 =
2 62.3 x 100 = 24 7.6 x 1000 =
3 62.3 x 1000 = 25| 0.01x1000=
4 73.6x 10 = 26| 0.07 x1000=
5 73.6x 100 = 27| 0.072x100=
6 73.6 x 1000 = 28 0.802x 10 =
7 0.6x10= 29| 0.019x1000 =
8 0.06 x 10 = 30| 7.412x1000 =
9 0.006 x 10 = 31 6.8 x 100 =
10 0.3x10= 32 4.901x 10 =
11 0.3 x 100 = 33 16.07 x 100 =
12 0.3 x 1000 = 34 9.19x 10 =
13 0.02x10= 35 18.2 x 100 =
14 0.02 x 100 = 36 14.7 x 1000 =
15 0.02 x 1000 = 37| 2.021x100=
16 0.008 x 10 = 38 172.1x 10 =
17 0.008 x 100 = 39 32x20=
18| 0.008 x 1000 = 40 4.1x20=
19 0.32x10 = 41 32x30=
20 0.67 x 10 = 42 1.3x30=
21 0.91x 100 = 43 3.12x40 =
22 0.74 x 100 = 44 14.12 x 40 =
ES%MON L::;m 8: (15/egn1e/r1a:eanumber pattern from a given rule, and plot the points. eng_ag_eny
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Lesson 8 Sprint

B Improvement # Correct
Multiply.
1 46.1x10 = 23 5.2x 1000 =
2 46.1 x 100 = 24 8.7 x 1000 =
3 46.1 x 1000 = 25| 0.01x1000 =
4 89.2x10= 26| 0.08 x 1000 =
5 89.2 x 100 = 27 0.083x10 =
6 89.2 x 1000 = 28 0.903x10 =
7 03x10= 29| 0.017 x 1000 =
8 0.03x10= 30| 8.523 x 1000 =
9 0.003x10 = 31 7.9x100 =
10 09x10= 32 5.802x10 =
11 0.9x100 = 33| 27.08x100=
12 0.9 x 1000 = 34 8.18 x10 =
13 0.04x10= 35 29.3x100 =
14 0.04 x 100 = 36| 25.8x1000 =
15| 0.04 x 1000 = 37| 3.032x100=
16 0.007 x10 = 38| 283.1x10=
17| 0.007 x 100 = 39 21x20=
18| 0.007 x 1000 = 40 3.3x20=
19 045x10= 41 3.1x30=
20 0.78 x 10 = 42 1.2x30 =
21 0.28 x 100 = 43 211 x40 =
22 0.19 x 100 = 44 13.11 x40 =
COMMON | Lessons: Generate a number pattern from a given rule, and plot the points.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Problem Set

Name Date

1. Create a table of 3 values for x and y such that each y-coordinate is 3 more than the corresponding x-

coordinate.
A
x y (x, y) 17
10
8
6
4
a. Plot each point on the coordinate plane.
2
b. Use a straightedge to draw a line connecting
these points. 0 2 4 6 8 10 12 >

c. Give the coordinates of 2 other points that fall on this line with x-coordinates greater than 12.

( , ) and ( , ).

2. Create a table of 3 values for x and y such that each y-coordinate is 3 times as much as its corresponding

x-coordinate.

A
12
x y (x, y)
10
8
6
4
. . 2
a. Plot each point on the coordinate plane.
>4 6§ 10 1>
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b. Use a straightedge to draw a line connecting these points.

c. Give the coordinates of 2 other points that fall on this line with y-coordinates greater than 25.

( , ) and ( , ).

3. Create a table of 5 values for x and y such that
each y-coordinate is 1 more than 3 times as

20

much as its corresponding x value.
z | 3 ) °
16
14
12
10
8
6
a. Plot each point on the coordinate plane. 4
b. Use a straightedge to draw a line 2
connecting these points.

c. Give the coordinates of 2 other points that
would fall on this line whose x-coordinates are greater than 12.

( ) ) and ( ) ).
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4. Use the coordinate plane below to complete the following tasks.

a. Graph the lines on the plane.

A
line £: xisequaltoy 15
x|y| (%)
A
B
C
10
linem: yis 1 more than x
x|yl (%)
G
H
I 5
line n: yis 1 more than twice x
x|y | (%)
S
T
U 0 5 10 15 >

b. Which two lines intersect? Give the coordinates of their intersection.

¢. Which two lines are parallel?

d. Give the rule for another line that would be parallel to the lines you listed in (c).

I COM MON Lesson 8: Generate a number pattern from a given rule, and plot the points.
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Name Date

1. Complete this table with values for x and y such that each y-coordinate is 5 more than 2 times as much

as its corresponding x-coordinate.

x y (x,y) 12A
0
10} —
> | 1 1
8
3.5
6
a. Plot each point on the coordinate plane.
4 ............................................................
b. Use a straightedge to draw a line connecting
these points. 2
c. Name 2 other points that fall on this line with >
y-coordinates greater than 25. 0 2 4 6 8 10 12
COM MON Lesson 8: Generate a number pattern from a given rule, and plot the points. n
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Name Date

1. Complete this table such that each y-coordinate is 4 more than the corresponding x-coordinate.

x y (x,y)
A
12
10
8
a. Plot each point on the coordinate plane.
6 -
b. Use a straightedge to construct a line
connecting these points. 4
c. Give the coordinates of 2 other points that 2
fall on this line with x-coordinates greater
than 18. >
0 2 4 6 8 10 12
( , ) and ( , ).

2. Complete this table such that each y-coordinate is 2 times as much as its corresponding x-coordinate.

x y (x,y)
A
12
10
8
a. Plot each point on the coordinate plane. 6
b. Use a straightedge to draw a line connecting 4
these points.
c. Give the coordinates of 2 other points that fall 2
on this line with y-coordinates greater than 25.
>

( , ) and ( , ).

I COM MON Lesson 8: Generate a number pattern from a given rule, and plot the points.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

3. Use the coordinate plane below to
complete the following tasks.

a. Graph these lines on the plane. A
15
line £: xisequaltoy
x|y | (xy)
A
B
C 10
line m:yis1lessthanx
a.
x|y| (xy)
G
H 5
I
linen: yis 1 less than twice x
x|y | (%)
S
T 0 5 10 15 >
U

b. Do any of these lines intersect? If yes, identify which ones, and give the coordinates of their
intersection.

c. Are any of these lines parallel? If yes, identify which ones.

d. Give the rule for another line that would be parallel to the lines you listed in (c).

I COM MON Lesson 8: Generate a number pattern from a given rule, and plot the points.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Coordinate Plane Template

A

14
12
10
8
6
4
2
>
0 2 4 6 8 10 12 14
Line a: Line &: Line c:
x y € x y () x y (x, y)
COMMON Lesson 8: Generate a number pattern from a given rule, and plot the points. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 9

Lesson 9

Objective: Generate two number patterns from given rules, plot the

points, and analyze the patterns.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Round to the Nearest One 5.NBT.4 (4 minutes)
= Add and Subtract Decimals 5.NBT.7 (5 minutes)
= Plot Points on a Coordinate Grid 5.G.1 (3 minutes)

Round to the Nearest One (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 1 concepts.

T: (Write 4 ones 1 tenth.) Write 4 ones and 1 tenth as a decimal.

S: (Write4.1.)

T: (Write4.1=__.) Round 4 and 1 tenth to the nearest whole number.
S: (Write4.1=4.)

Continue the process for 4.9, 14.9, 3.4, 23.4,2.5,32.5,5.17, 8.76, and 17.51.

Add and Subtract Decimals (5 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 1 concepts.
T: (Write 5+ 1.) Say the answer.
S: 6.
T: 5tenths + 1 tenth?

COMMON Lesson 9: Generate two number patterns from given rules, plot the points, and
CORE analyze the patterns.
Date: 1/31/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

S:  6tenths.

T: 5 hundredths + 1 hundredth?
S: 6 hundredths.

T: 5 thousandths + 1 thousandth?
S: 6 thousandths.

Continue the process with 5 —1, 5 tenths — 1 tenth, 5 hundredths — 1 hundredth, and 5 thousandths — 1
thousandth.

T: (Write4 +1.) Write the number sentence.

S: (Write4+1=5))

T: (Write 4.8 +1.) Write the number sentence.

S: (Write4.8+1=5.8.)

Continue the process with4.8—-1,4.83+1,4.83-1,0.6+0.2,0.6-0.2,0.63+0.2,0.63-0.2,0.638 + 0.2,
0.638-0.2,1.746 + 0.02, 1.746 — 0.02, 3.456 + 0.003, and 3.456 — 0.003.

Plot Points on a Coordinate Grid (3 minutes)

Materials: (S) Personal white board with coordinate grid insert

Note: This fluency activity reviews G5—-M6-Lesson 8.

Label the x- and y-axes.

(Label x- and y-axes.)

Label the origin.

(Write 0 at the origin.)

Along both axes, label every other grid line, counting by two’s to 12.
(Label 2, 4, 6, 8, 10, and 12 along each axis.)

(Write (0, 2).) Plot the point on your coordinate grid.

(Plot point at (0, 2).)

w4 490 49 A

Continue the process for the following possible sequence: (1, 4), (2, 6), (3, 8), and (4, 10).

T: Draw a line to connect these points.

S:  (Draw line.)

T: Plot the points that fall on this line when x is 5 and when x is 6.

S:  (Write (5, 12) and (6, 14).

T: Erase your board. (Write (0, 0).) Plot the point on your coordinate grid.
S:  (Plot point at the origin.)

Continue the process for (1, 1) and (2, 2).

T: Draw a line to connect these points.
T: Write 2 coordinate pairs for points that fall on this line whose x-coordinates are larger than 12.
S:  (Write 2 coordinates with the same digit for x and y that is larger than 12.)
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NYS COMMON CORE MATHEMATICS CURRICULUM

Application Problem (5 minutes)

Maggie spent $46.20 to buy pencil sharpeners for her gift shop. If each

pencil sharpener cost 60 cents, how many pencil sharpeners did she

buy? Solve by using the standard algorithm.

Note: This Application Problem looks back to G5—Module 4 to review

division of decimal numbers.

Concept Development (33 minutes)

Materials:

(S) Coordinate plane template, straightedge

Problem 1: Graph two lines described by addition rules on

the same coordinate plane, and com

T: (Display chart for line £ on board. Distribute 1

pare/contrast them.

coordinate plane template for each student.) Say
the rule that describes line #.

S:  yis 2 more than x.

When x is 1, what is the y-coordinate if | apply the

rule?
S: (Show (1 3).)

(Record on board.) Tell you
generated this ordered pair

r partner how you

S:  The rule says, “y is 2 more than x,” so if x is 1,

y must be 3 because 3 is 2 more than 1. = | just

added 2 to 1 and got 3 as the y-coordinate.

Complete the chart for the remaining values of x.

S: (Generate coordinate pairs.

)

Plot each point on the plane, then use your

straightedge to draw line £.
S:  (Plot and construct.)

Show your work to a neighbor and check to make sure

line € is drawn correctly.

S:  (Share and check work. While students share, teacher

constructs line € on board.)
Repeat the sequence for m.

T: Look atlines€ andm. Dot
S:  No.

Lesson 9:

I COMMON
CORE

Date:

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

hey intersect?

Generate two number patterns from given rules, plot the points, and

analyze the patterns.
1/31/14

200

Lesson 9

Line £ Line m.

Rule: y is 2 more than x

B oy ] eyl ©,8

_El 3) o '50 (?‘If) | 3,0
5 } | ,

- (ﬁ:ﬂ 10|15 '(io,ls)) 1012

Aule: yis 5 more than x

15 | 20 (15, 20
n m &

NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

Use color to enhance learners’
perception of the grid, pairs, and lines.
You may want to present lines [, m, and
n in three different colors. It may be
helpful to pick a consistent color for
the numbers on the x- and y-axes and
coordinate pairs. If students with
visual impairments and others find
plotting points challenging, you may
want to magnify the grid, or use the
Graphic Aid for Mathematics.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

T: What is the name we give to lines that do not intersect?

S:  Parallel.

T: Compare and contrast lines £ and m. What do you notice about each line?

S:  They look very similar. They’re parallel, so they look like they go up at the same angle. = They look
like copies of the same line, except line m is farther up than line #.

T: lheard you say that line m is “farther up” than line £. Farther up from what? Turn and talk.

S: It looks like we can take line € and shift it up a bit to get the other one. = Each point is a little
higher than the points on line £. = The rule for line m is to add 5 to each x-coordinate; so, it makes
sense that the line will be higher up than line €, because line €’s rule is to only add 2. = All the y-
coordinates on line m are 3 units above all the y-coordinates on line £ with the same x-coordinates.

T: Compare the rules for lines £ and m. What do you notice?

S:  Both rules are adding to the x-coordinate. = One rule had us add 2 to the x-coordinate, and the
other had us add 5 to the x-coordinate. = We are adding 3 more to the x-coordinates in 7 than
we are to £. That’s why all the y's are 3 more than the y’s on #!

T: (Post on the board the rule for line n, y is 8 more than x.) Compare the rule for line n to the other
rules we've seen today. Turn and talk.

S: It’s another addition rule. > We’re still adding, but this time we have to add 8 to the x-coordinate.
- The rule for this line adds 6 more to x than line £ and 3 more to x than line m.

Make a prediction. What will it look like if we draw line n on this plane? Turn and talk.

It might make another parallel line. = | bet line n will be above the other two on the plane.
Work with a partner to generate 3 points for line n; then, draw it on the plane.

(Work and draw line n.)

Were your predictions correct? Turn and talk.

w40 49 A

(While students share, teacher draws line n on board.) Yes, line n is parallel to the other two lines.
-> | was right; line n is above the other two lines.

T: Asyou can see, line n, whose rule is y is 8 more than x creates another parallel line. Tell and show
your neighbor what the line for rule y is 10 more than x would look like.

S:  (Share.)
The line for rule y is 10 more than x would again be parallel, and its y-coordinates would be greater
than those for the same x-coordinates in the other lines. (Drag your finger across the plane to show
the approximate location of this line.)

Problem 2: Graph 2 lines described by multiplication rules on the same coordinate plane, and compare and
contrast them.

T. (Display chart for line p on board.) Say the rule for line p.

S:  yisxtimes 2.
T: When x is 2, what is the y-coordinate if | apply the rule?
S:  (Show (2, 4).)
T: (Record on board.) Tell your partner how you generated this ordered pair.
S:  Therule says, “y is x times 2”; so, if x is 2, y must be 4, because 2 times 2 is 4. = | just multiplied 2
I 88%/}5)\/\0[\1 Lesson 9: S:;Iszztfh';w;)a:;;?nt:er patterns from given rules, plot the points, and engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Follow a similar sequence for line q.

T:

© 2014 Common Core, Inc. Some rights reserved. commoncore.org (cc) BY-NC-SA

S 4w A

times 2 and got 4 as the y-coordinate.

Line p Line q Lm R
Great! Complete the chart for x-values of 0, 1, 3, Bule:y s x tmes 2 Bue:yisxumess Y isXHmas S
oy b e 0,0
and 4. 36
(Generate coordinate pairs.) i

Plot each coordinate pair on the plane, then use
your straightedge to draw line p.

(Plot and draw.)

Show your work to a neighbor, and check to make
sure line p is drawn correctly. “

20}—4~

(Share and check work. While students share,
teacher draws line p on board.)

Compare and contrast the rules for lines p and q.

Turn and talk.

They are both multiplication rules. = They're a

little different cause p is multiplied by 2 and q is "

multiplied by 3.

Do lines p and q intersect?

Yes.

At what location do they intersect? NOTES ON

At (0, 0). > At the origin. MU U2 e

. ' ' REPRESENTATION:

Compare lines p and q in terms of their steepness. i . . e

What do you notice? Turn and talk. Clarify math language for Englis
language learners so that they may

They both seem to start at the origin, but then line q confidently explore and discuss lines

starts going up really quickly. It’s steeper than line p. on the coordinate plane. Define steep

- Line p goes up more gradually than line q. Line p is and steepness. Offer explanations in

less steep. students’ first language, if possible.

You noticed that line q is steeper than line p. Look LIS Vocab”":ry to “I‘Eir

again at the rules for these lines and at the coordinate ﬁf‘l:’z:'ezc,e:' zusctezs Wra, e'ng asteep

. . . | | |ces

pairs that you generated for each line. Can you explain paying PP

why line q is steeper than line p? Turn and talk.

We used all the same values for the x-coordinates, but we multiplied them by different numbers to

get the y-coordinate. > I think line q is steeper because we tripled the x-coordinate, rather than

doubling it as we did in line p. So, the y-coordinate gets higher faster when you triple it.

(Post the rule for line 1, y is x times 5 on the board.) Compare the rule for line 1 to the rules for

lines p and q. Turn and talk.

It’s another multiplication rule. = We’re still multiplying, but this time we have to quintuple the x-

coordinate.

Make a prediction. What will it look like if we drew line r on this plane? Turn and talk.

I think it’s going to start at the origin again. = | bet line r will be even steeper than the other two.

COMMON Lesson 9: Generate two number patterns from given rules, plot the points, and
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

T: Work with a partner to generate 3 points for line 1YS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set
T; then, construct it on the plane.

S:  (Work and construct line r.) g e

1. Complete the table for the given rules.
3

Were your predictions correct? Turn and talk. M“l"::m N r B

S:  (While students share, teacher constructs line r O A
on board.) Yeah, line r also contains point (0, 0). s1e e N

MP.7 —> | was right; line r is even steeper than lines p 5t A

and q. - 1 / 7

T: Asyoucan see, line 1, whose rule is y is x times e L/ 74
5, passes through the origin and is even steeper N
than the other lines we’ve drawn. Tell and show S -
your neighbor what the line for rule y is x times 6 mos e 5 : 7 = m

a. Construct each line on the coordinate plane above.

would look like.

b. Compare and contrast these lines.

S: (Share.) A ey 3 e Hon
What sort of multiplication rule could we use to
produce a line that was not as steep as line p? . Based onthe patterns you see, pedict what ne C, whose ul s 7 more than ¢, wouid ook ke
Turn and talk. Sl

S:  We would need to multiply the x-coordinates by
something less than 2.

COMMON | tessons:  Ganerate two rumber patteensfrom given ruls,pictthe pints nd n
Il CORE b aniye gatterns. engage Y ss|

Y1516

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignMeENTt DY | , e metse forthe gvenruies forxosioes, 3.7, 5.

Lesson 9 Problem Set m

specifying which problems they work on first. Some | E 2 AG .
problems do not specify a method for solving. Students A‘L:T::"
solve these problems using the RDW approach used for olol ((z o) .
Application Problems. A 3 o)
i2120 | (1o, 25)
et - BaE.
Student Debrief (10 minutes) G s i
r T
Lesson Objective: Generate two number patterns from Gl e n
20|10 | ¢ =

given rules, plot the points, and analyze the patterns. 1=lio [ (2o

a. Construct each line on the coordinate plane above.

b. Compare and contrast these lines.

The Student Debrief is intended to invite reflection and .
active processing of the total lesson experience. e e T g

\/é(vy ZJJ':\,\~; ot 0A
the x Value,

Y vaiues ge+ ;\'{
up ;.—,,/er \.-Jm'l
Invite students to review their solutions for the Problem ) )

. . c  Based on the patterns you see, predict what line G, whose rule is 4 times as much as x”, would look
Set. They should check work by comparing answers with a k. Draw your prediction nthe pane above.
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation

. [T SQUMON | oo engage™ s
to debrief the Problem Set and process the lesson. CORE o gag
COMMON Lesson 9: Generate two number patterns from given rules, plot the points, and ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

You may choose to use any combination of the questions below to lead the discussion.

=  What pattern did you notice between lines a and 6?

= If you could have chosen any values for x when generating points for line f, what would you have
chosen? Why? What if the rule were, y is one-third as much as x?

= Explain to your partner how you made your predictions for Problems 1(c) and 2(c).

=  Based on the patterns you saw in Problem 1, predict what the line for the rule, y is 2 less than x
would look like. Use your finger to show your neighbor where you think the line would be.

=  Compare the lines generated by addition and multiplication, for example x + 2 and 2x. What effect
does adding 2 to x have as compared to multiplying x by 2?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

Name Date

1. Complete the table for the given rules.

. A
Line a
2
Rule: y is 1 more than x 0
x |y (x,y)
1
15
5
9
13
10
Line &
Rule: y is 4 more than x
z |y (x, y) 5
0
5
8
11 >
0 5 10 15 20

a. Construct each line on the coordinate plane above.

b. Compare and contrast these lines.

c. Based on the patterns you see, predict what line ¢, whose rule is 7 more than x, would look like.

Draw your prediction on the plane above.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

2. Complete the table for the given rules for x values 0, 3, 7, and 9.

Line e A
20
Rule: y is twice as much as x
x |y (x, y)
15
10
Line f
Rule: vy is half as much as x
A (x,¥) >
0 5 10 15 20

a. Construct each line on the coordinate plane above.

b. Compare and contrast these lines.

c. Based on the patterns you see, predict what line g, whose rule is 4 times as much as x, would look

like. Draw your prediction in the plane above.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Exit Ticket

Name Date

Complete the tables for the given rules. Then, construct lines £ and m on the coordinate plane.

A
Line £
Rule: y is 5 more than x 20
x|y (x,y)
0
15
1
2
4
10
Linem
Rule: y is 5 times as much as x
x |y (x,y)
5
0
1
2
4
0 5 10 15 20 >
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

Name Date

1. Complete the table for the given rules.

A

Line a

. 20
Rule: y is 1 less than x

y (x,y)

15

O | | R

10
Line &

Rule: y is 5 less than x

x|y (x, y)

8
14
20

0 5 10 15 20

a. Construct each line on the coordinate plane.

b. Compare and contrast these lines.

c. Based on the patterns you see, predict what line ¢, whose rule is 7 less than x, would look like. Draw

your prediction on the plane above.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

2. Complete the table for the given rules for x values 0, 3, 4, and 6.

Line e A
Rule: y is 3 times as much as x 20
x |y (x, )
15
10
Line f
Rule: y is a third as much as x
x |y (x,y) 5
0 5 10 15 20

a. Construct each line on the coordinate plane.

b. Compare and contrast these lines.

c. Based on the patterns you see, predict what line g, whose rule is 4 times as much as x, and line h,

whose rule is one-fourth as much as x, would look like. Draw your prediction in the plane above.
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Name Date
Line £ Line m
Rule: y is 2 more than x Rule: y is 5 more than x
x |y (x,y) x |y (x,y)
5
10 10
15 15
A
20]
15
10
5
>
0 5 10 15 20
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Lesson 9 Template

Line q
Rule: y is x times 2 Rule: y is x times 3
x |y (x,y) x |y (x,5)
A
20
15
10)
5
>
0 10 15 20
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Lesson 10

Lesson 10

Objective: Compare the lines and patterns generated by addition rules and
multiplication rules.

Suggested Lesson Structure

M Fluency Practice

[ Application Problem
Concept Development

B Student Debrief

Total Time

(12 minutes)
(6 minutes)

(32 minutes)

(10 minutes)

(60 minutes)

Fluency Practice (12 minutes)

= Count by Equivalent Fractions 4.NF.1
= Round to the Nearest One 5.NBT.4
= Add and Subtract Decimals 5.NBT.7

Count by Equivalent Fractions (4 minutes)

(4 minutes)
(4 minutes)

(4 minutes)

Note: This fluency activity prepares students for G5—M6—Lesson 11.

T: Count by ones to 9, starting at 0.

S: 0,1,2,3,4,56,7,8,9.

0

3

0
3

0
3

1

3

1
3

1
3

2
3
2
3

2
3

wlw

W

W |

5 6
3 3
> 2
3
2
1- 2
3

7 8 9
3 3 3
7 8 .
3 3

1 2
Zg Zg 3

T: Count by thirds from 0 thirds to 9 thirds. (Write as students count.)
0123456789
37333333333

3 thirds.

6 thirds.

I COMMON

CORE
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1 is the same as how many thirds?

Compare with lines and patterns generated by addition rules and

multiplication rules.
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T: (Beneath g, write 2.)

Continue the process for 3.

T: Count by thirds again. This time, when you come to the whole number, say it. (Write as students

count.)
12 45 78
S: Or S o 1r Y 21 Y 3
3’3 3’3 3’3
4 NOTES ON
T: (Pointto-.) Say 4 thirds as a mixed number.
( 3) say MULTIPLE MEANS OF
s 1. REPRESENTATION:
C . h P 5 7 d 8 The Count by Equivalent Fractions
ontinue the process for 3" 3 an 3’ fluency activity supports language
T: Count by thirds again. This time, convert to ones and acquisition for English language
mixed numbers. (Write as students count.) learners, as it offers valuable practice
12 1 2 1 2 speaking fraction names, such as thirds.
SHEN 33 11 3 1 3 2,2 3 2 3 3. Couple the counting with prepared

visuals to increase comprehension.
Some learners may benefit from
counting again and again until they

T: Let’s count by thirds again. This time, after saying 1,
alternate between mixed numbers and improper

fractions. .
gain fluency.
S 5551,155,2,25,5,3.
333 3’3 3’3
T: 3isthe same as how many thirds?
S: 9 thirds.
. . . 9
T: Let’s count backwards alternating between fractions and mixed numbers. Start at T
27 24,21
S: 212_1 Y 2; 1_1 Y] 1; YY) 9-
3733 33 7’333

Round to the Nearest One (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 1 concepts.

T: (Write 3 ones 2 tenths.) Write 3 ones and 2 tenths as a decimal.

S: (Write 3.2))

T: (Write3.2=__.) Round 3 and 2 tenths to the nearest whole number.
S: (Write3.2=3.)

Continue the process for 3.7, 13.7,5.4,25.4, 1.5, 21.5, 6.48, 3.62, and 36.52.

Add and Subtract Decimals (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 1 concepts.

T: (Write 3.812 + 1.) Complete the number sentence.

COMMON Lesson 10: Compare with lines and patterns generated by addition rules and ny
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S: (Write 3.812+1=4.812.)
T: (Write 3.812 — 1.) Complete the number sentence.
S: (Write3.812-1=2.812.)

Continue the process with 3.812-0.1, 3.812 + 0.1, 2.764 + 0.02, 2.764 — 0.02, 5.015 — 0.003, 5.015 + 0.003,
and 8.426 — 0.006.

Application Problem (6 minutes) A
(LT

A 12-man relay team runs a 45 km race. Each member of the team runs }"

an equal distance. How many kilometers does each team member run? et

One lap around the track is 0.75 km. How many laps does

each team member run during the race? 4s _ a4 3,754 015 = 315 275

— = " ~ 15

Note: This Application Problem reviews several concepts e 52 ) 3;/7—: .

= ';t-' 3

explored earlier in the year, including division and

< 1 k‘-\n d O
measurement. ran S G Sk

Eacly team mermber
Cau txam membes ran S \‘\PS.

Concept Development (32 minutes)

Materials: (S) Personal white board, coordinate plane template, straightedge, set square or right angle
template

Problem 1: Compare the lines and patterns generated by addition and subtraction rules.

T. (Distribute 1 coordinate plane template to each unep uned nec uned
student. Display coordinate plane on board.) Say ~ “r=ereoms  mw YisSmouthaX e Vis fomoe tuaX re Yis3 et X

X £y (g.yi' = Iy e = L)ii (X.;v ErfefieEn
! 2 . 7 Y " 5 2 |
the rule for line p. s 4&3 [ECRETS ,(w.rmrs R zuz:{ 7 TET(T,4) ]
. . 010 {w.lo)__ H_,_ﬂ__(LL_IR% AT ;(x,mg 1219 1 (2,9
y is the same as x. > x isequaltoy. ElEtes B iy e )
h e S A .

b o P

What point on this line has an x- coordinate of 3?
(Show (3, 3).)

Complete the chart for line p.

(Complete chart.)

S 490 49

Can you find another way to name the rule for line
p? Turn and talk.

S:  We could call it y is equal to x. = The rule could
also be y is x times 1.

T: Plot each coordinate pair on the plane and then
use your straight edge to construct line p.

S:  (As students work, construct line p on board.)

What do you notice about line p, whose rule is y is
equal to x? Turn and talk.
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S: It cuts the plane into 2 pieces. = It passes right
through the origin.

T: Onyour plane, plot B at the following location. (Show
B (13, 18) on board and plot B.)

S: (PlotB.)

T: On the coordinate plane, use your straight edge and One way to help students with visual
set square to construct line 4 so that it’s parallel to acuity differences to accurately locate
line p and contains point B. Check your work with a points and give the correct coordinate
neighbor when you’re finished. pair is to provide a transparent,

S:  (Work and check. Construct line 4 on board.) colored, cellophane sheet foraligning

. i i with the grid lines on the plane.

T: Look at I!ne . (P0|r'1t to location (10, 15) on board.) g
When x is 10, what is the y-coordinate? the sheet with the point. The edges of

S: 15. the sheet will then align with the x-

T:  Show the coordinate pair and y-coordinates on the axes.

S:  (Show (10, 15).)

T: Record the missing y-coordinates in the chart for line #. Share your work with a neighbor when

you’re finished.

(Record and share.)

What pattern do you notice in the coordinate pairs for line 4? Turn and talk.

Every y-coordinate is 5 more than the x-coordinate. = If | add 5 to every x- value, | get the y-value.
Work with a neighbor to identify the rule for line . Show me the rule on your personal board.
(Show rule y is 5 more than x. > x plus 5is y.)

<
o
~N
S 490 49

Since every y-coordinate is 5 more than the x-coordinate, the rule for line & is, y is 5 more than x.
Record the rule on your chart.

Repeat the process for lines ¢, and d as possible.

T: Look again at the coordinate plane. Do any of our lines intersect?

Line p Line b Line ¢ Line d
Rule: y is O more than x Rule: _Y_iim_my_‘ﬁmﬁ( Rule: ZIS 10 mome lhgﬂx Rule: 1!5,5 o494 me
At ey ey B Pyt ey Baily i
o | 0 | (00) 7 lz (. |z) 2 2 (z, 12) 5 |21 (5,2 )
5 15 ](55) 10 115 | (10,15) 4 |4 | (4, 1k 7 (1.4
10 110 | (10,10) 13 18 1(13,18) 8 IR | (&, 1€) 12 (i2,9)
15 15 (15,09 ] [28 23 [ (1%, 23) 12y Q20 5 [12 [ (15,12)
S:  No.
T:  What can you say then about lines p, ¢, ¢, and d?
S: Linesp,c, &, and d are parallel lines.
T: Compare lines & and c to line p. What do you notice? Turn and talk.
S:  They’re all parallel. - Lines ¢ and & both have y-coordinates that are greater than the ones for the
same x-coordinates on line p. The y’s on are all 5 more, and the ones on c are all 10 more than
the ones on p.
COM MON Lesson 10: Compare with lines and patterns generated by addition rules and
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v

A I A

What do the rules for lines ¢ and 4 have in common?

Lesson 10

They’re both addition rules. = They both require us to add to the x-coordinate, but line ¢ is adding

more to the x-coordinate.

What about line d? What operation is used in the rule for line d?

Subtraction.

And where does line d lie on the plane, in relation to the other lines? Turn and talk.

The points on this line will be closer to the x-axis than on the other lines. = The line will be drawn

below the other lines on the plane.

Problem 2: Compare the lines and patterns generated by

T:

I

Line h

multiplication rules. i k,j,—SJj“:—w
(Display a second coordinate plane on board.) ‘3 "i 1 763'2) *
What do you notice about line p? Turn and talk. = !g—_ﬁzsﬁéL ;
It’s the same as line p on the other plane. > It’s 6 5
the line for rule y is equal to x.
This is the same line we drew on the other plane.
It represents the rule, y is equal to x, or we can EEEEEE
also think of it as y is x times 1. On your plane, -
plot point G at the following location. (Show G (3,
9) on board and plot point G.)
(Plot point G.)
Use your straight edge to draw line g so that it
passes through the origin and contains point G.
(Model on board.)
(Students construct line g.)
Look at line g. What point on the line has an x-
coordinate of 1?
(1,3).
Record that in the chart for line g; then, work with a neighbor to fill in the rest of the missing y-
coordinates.
(Record and share.)
What pattern do you see in the coordinate pairs for line g? Turn and talk.
The y-coordinate is always more than the x-coordinate. = If | multiply the x-values by 3, | get the y-
coordinates. = | think the rule is multiply x by 3.
| hear that you noticed that the y-coordinate is always 3 times as much as the x-coordinate. Show
me the rule for line g.
y is 3 times as much as x. = y is x times 3. = Multiply x by 3.
Record the rule on the chart for line g.
(Record.)
Compare line g to line p. Which is steeper? Turn and talk.
ggg}EMON Lesson 10: ﬁ\our:';ippa“rfa\tni/cl)t: rI:Jnlzz.and patterns generated by addition rules and engage ny
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T:
S:

Line g is steeper than line p.
Are lines g and p parallel?
No, they intersect.

Line h
rute: Y is 5 as much ag X
T R e
1 ENNNCH
2 6 2- ‘ (6!2)
5 1z el C'ZIL")
72l | (T2 | 1515 | (15,5)

Where do they intersect?
They both pass through the origin.

Repeat the process with line h, noticing the division or multiplication by a fraction rule.

T: Compare line hto lines p and g. Which is the steepest? Turn and talk.

S: Line h goes up more gradually than the others. = Line h is less steep than the others. = Line g is
still the steepest, and line h is the least steep.

T: Look back at the rules that describe these lines. Why do you think line g is the steepest and line h is
less steep than the others? Turn and talk.

S:  They’re both described by multiplication rules. However, line g's rule multiplies by a larger number
than the rule for line h. = It reminds me of the scaling work we did. The rule for line g multiplies
by a number greater than 1, so the line is really steep; line h multiplies by a number less than 1, so
the line goes up more gradually.

T: (On board, display image of line i, whose rule is, y is x times 2.) Line i represents the rule, y is x
times 2. Why does it make sense that line i would be steeper than line p, but not as steep as line g?
Turn and talk.

S:  Multiplying by 2 is more than multiplying by 1 and less than multiplying by 3. = It’s almost like
measuring angles on a protractor. 60 degrees is in between 45 degrees and 80 degrees, so the line
for multiplying by 2 should be in between the lines for multiplying by 1 and 3.

T: Show your neighbor where the line for rule, y is x times 4 would be.

S:  (Share with a neighbor.)

T:  Would the line for rule, y is x times 1—10 be more steep or less steep than line h? Turn and talk.

S: It would be less steep because you’re multiplying by a smaller number than % - Line h would be
steeper. The line for multiplying by 1—10 would go through the origin and point (10, 1), which would be
way less steep than line h.

T: That's right! The line for rule, y is x times 1—10 would be less steep than line h. (Drag your finger along
plane showing its approximate location.)

COM MON Lesson 10: Compare with lines and patterns generated by addition rules and
I CORE multiplication rules. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set
Problem Set (10 minutes)

wame _Madison Date
Students should do their personal best to complete the 1. Usethe coordinate plane beow to complete th folowing tass
Problem Set within the allotted 10 minutes. For some G R A
classes, it may be appropriate to modify the assignment by o B k.. ;
specifying which problems they work on first. Some U3,35),@% 43), (35)  °
problems do not specify a method for solving. Students :
solve these problems using the RDW approach used for RS metax
Application Problems. . Consiructa fine, , thais paalel to ine p

R i :
(@), G,2),(54)

Student Debrief (10 minutes)

g Identify a rule to descibe line e.

)‘ IS 1 igss Than X
Lesson Objective:_ Fompare the Iines.ar?d patterns e L has Y- ceordnats s ere 3 gresier than fne &5
generated by addition rules and multiplication rules. Otherpoise, they oce both gqumlied 7 bhe .

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

. Wite a rule for a 4" line that would be parallel to those above, and contain the point (33, 6).
2 Bplainhowyouknow. Y ¢

~

: ZEPS'M‘:i va\ X, | know .lv,u.uux__d'r
. . . . he #s porullel 5 low ¥
Invite students to review their solutions for the Problem ahme. pakern ocept L‘;vx’;;;ﬁ, f;_“,;m B
Set. They should check work by comparing answers with a
. l COMMON | essonze: o i en eny o
partner before going over answers as a class. Look for CORE e T gag =
misconceptions or misunderstandings that can be
. : . . i NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson. s o i B S i
i . i a. Line p represents the rule, “x and y are equal”.
You may choose to use any combination of the questions b Construct ln, v, that contain the rigi and poine V.
. . ¢ Name 3 points on line v.
below to lead the discussion. (1,2), (3), (5,10)

= |n Problem 1, explain how you could create a rule B
that describes a line that is parallel to line d and Y s 2 dimes ¥,
whose points are even further from the x-axis.

e. Construct a line, w, that contains the origin and

= |n Problem 2, explain how you could create a rule pointW.
that describes a line that is less steep than line w. D D, (84
= What point lies on any line that can be described 8 identfya e todesrie e w. >

T . Y s = F
by a multiplication rule? £

h. Compare and contrast lines v and w, in terms of their relationship to fine p.

i : v s dege J Lo s seallowes than p. “They both
= Explain to your partner how lines generated by % i 1 ,f v m':,,,?;‘:.l Ly
addition and subtraction rules are different from % grEds fanion:
. . . i whatpmemsdovwseeixlinesmmpmmﬂbvm.ulﬁpﬁaﬁonmls?
those generated by multiplication rules. Thy coent palled to Pt e i oguai o Y-
4 Grdehmbm‘g:;lmeﬁ:mtimp;nﬂmead\;g;..l 2
@ Muitiply x by 3 @ xtimes 1%

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess [} SQUMON | tmmie oo oy s
the students’ understanding of the concepts that were =

presented in the lesson today and plan more effectively for future lessons. You may read the questions aloud
to the students.

engage™ sss
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Name Date

1. Use the coordinate plane below to complete the following tasks.

a. Line p represents the rule, x and y are equal.

b. Constructa line, d, that is parallel to line p A
and contains point D. 6
¢. Name 3 coordinates pairs on line d.
5
4
d. Identify a rule to describe line d. 3
2
e. Construct a line, e, that is parallel to line p
and contains point E. 1
f. Name 3 points on line e.
>
0 1 2 3 4 5 6
g. ldentify a rule to describe line e.
h. Compare and contrast lines d and e in terms of their relationship to line p.
2. Write arule for a fourth line that would be parallel to those above and would contain the point (3 %, 6).
a. Explain how you know.
COM MON Lesson 10: Compare with lines and patterns generated by addition rules and
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3. Use the coordinate plane below to complete the following tasks.
a. Line p represents the rule x and y are equal.
b. Construct a line, v, that contains the origin and point V.

c. Name 3 points on line v.

d. Identify a rule to describe line v.

e. Construct a line, w, that contains the origin and
point W.

f. Name 3 points on line w.

g. ldentify a rule to describe line w. >

h. Compare and contrast lines v and w in terms of their relationship to line p.

i.  What patterns do you see in lines that are generated by multiplication rules?
4. Circle the rules that generate lines that are parallel to each other.

Add 5 to x Multiply x by% x plus % x times 1 %
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Name Date

1. Use the coordinate plane below to complete the following tasks.
a. Line p represents the rule x and y are equal.

b. Construct a line, a, that is parallel to line p and contains point A.

c. Name 3 points on line a. A
6
p
5
4
d. Identify a rule to describe line a.
3
2
1 ®A
>
0 1 2 3 4 5 6
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

Name Date
1. Use the coordinate plane to complete the A
following tasks. 6
a. Line p represents therule x and y are
equal. >
b. Construct aline, d, that is parallel to line
4
p and contains point D.
c. Name 3 coordinates pairs on line d. 3
2
1
d. Identify a rule to describe line d. >
0 1 2 3 4 5 6

e. Constructa line, e, that is parallel to line p and contains point E.

f. Name 3 points on line e.

g. Identify a rule to describe line e.

h. Compare and contrast lines d and e in terms of their relationship to line p.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

2. Write a rule for a fourth line that would be parallel to those above and that would contain the point

(5 %, 2). Explain how you know.

3. Use the coordinate plane below to complete the following tasks.
a. Line p represents the rule x and y are equal.

b. Construct a line, v, that contains the origin and point V.

¢. Name 3 points on line v.
A

d. Identify a rule to describe line v. 10

e. Construct a line, w, that contains the origin 5

and point W.

f. Name 3 points on line w.

g. ldentify a rule to describe line w. >
0 5 10

h. Compare and contrast lines v and w in terms of their relationship to line p.

i.  What patterns do you see in lines that are generated by multiplication rules?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Coordinate Plane Template

Linep Line & Line ¢ Lined
Rule: y is 0 more than x Rule: Rule: Rule:
x |y (x, y) x |y (x, y) x |y (x, y) x |y (x, y)
0 7 2 5
5 10 4 7
10 13 8 12
15 18 11 15
A
20
15
10
5
>
0 5 10 15 20
6.B.59
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Coordinate Plane Template

Line g Line h
Rule: Rule:
x y (x, ) x y (x,y)
1
2
5 12
7 15
A
20
15
10
5
»
0 5 10 15 20
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

Lesson 11

Objective: Analyze number patterns created from mixed operations.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (7 minutes)
Concept Development (31 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Round to the Nearest One 5.NBT.4 (9 minutes)
= Add and Subtract Decimals 5.NBT.7 (3 minutes)

Sprint: Round to the Nearest One (9 minutes)

Materials: (S) Round to the Nearest One Sprint

Note: This Sprint reviews G5—Module 1 concepts.

Add and Subtract Decimals (3 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 1 concepts.

(Write 5.634 + 1.) Write the number sentence.
(Write 5.634 + 1 = 6.634.)
(Write 5.634 — 1.) Write the number sentence.
S: (Write 5.634-1=4.634.)

Continue the process with 5.634 —-0.1, 5.634 + 0.1, 5.937 + 0.02, 5.937 — 0.02, 7.056 — 0.003, 7.056 + 0.003,
and 4.304 — 0.004.

4w A

Application Problem (7 minutes)

Michelle has 3 kg of strawberries that she divided equally into small bags with % kg in each bag.

I COMMON Lesson 11: Analyze number patterns created from mixed operations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

a. How many bags of strawberries did she make? by oo
_ 03K =3x5=15
b. She gave a bag to her friend, Sarah. Sarah ate half of her

. . 15 \oogs of,
strawberries. How many grams of strawberries does Sarah have SArauberries,
left? )
b. & % tkg= b kg
Note: The Application Problem requires that students convert kilograms to =)oD g
grams and use fraction division and multiplication to answer this multi-step <She aade 1009 Je L+

problem. Students may use decimals to solve.

Concept Development (31 minutes) net tnerm unen
Rule: Triple x Rule: Triple x, then add 3 Rule: Triple x, then subtract 2
Materials: (S) P(ej.rso:al \lNhItet boarld:cstralghtedge, g g 510,33 9 2 ((E“) PaE: 8;*))
¥ 2 y L
coordinate plane template 2 ‘ﬁz ((i:éz) 2 19164 3.0
. m
Problem 1: Compare the lines and patterns generated by gt 4n
mixed operations rules. / / /
T: (Distribute coordinate plane template to students.
Display coordinate plane on board.) Say the rule /
for line #. 8 / /
S: Multiply x by 3.
What is the y-coordinate of the point whose x is /
2? /
S: 6. )
Before you complete the chart, plot the points and /
draw line #; tell your neighbor what you predict it /
will look like. i
S: It's a multiplication rule, so it will pass through the : * z =
origin. - The y-coordinates are 3 times the x-
coordinates, so it will be pretty steep. (Draw line.)
. NOTES ON
S: (Drawline .) MULTIPLE MEANS OF
T: Say the rule for line m. REPRESENTATION:
S: Multiply x by 3; then, add 3. Students who are not yet finding the
T: How is the rule for line m different from the other value of y mentally may benefit from
rules we’ve used to describe lines? Turn and talk. writing equations. You may guide
. . students working below grade level
S:  We've only had rules that showed lines for adding with the following frames:
something to x or multiplying x by a number. - This e
rule has two operations. %3
T: Show me the coordinate pair for the point whose x- For triple x then add 3,
coordinate is 2. ( x3)+3.
S: (Show (2,9).) For triple x then subtract 2,
( x3)-2.
COMMON Lesson 11: Analyze number patterns created from mixed operations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

T: Fillin the rest of the missing y-coordinates in the chart for line m.

S:  (Fill in coordinates.)

T: Plot each point from the chart; then, use your straightedge to draw line m.

S:  (Draw line.)

T: What do you notice about these lines? Turn and talk.

S: They are parallel lines. = Line m doesn’t go through the origin. It's a multiplication rule that
doesn’t go through the origin. = The lines are equally steep, but line m is just farther from the x-
axis. = The lines are identical, except line m doesn’t pass through the origin. It passes through the
y-axis at (0, 3).

T: Do lines £ and mintersect?

S: No, they’re parallel.

T:  Which line is steeper?

S:  They’re equally steep.

T: What is different about the lines?

S:  The points on line m are farther from the x-axis than the point on line £. = Line m does not pass
through the origin.

Line ! Linem Line n
Rule: Triple x Rule: Triple x, then add 3 Rule: Triple x, then subtract 2
i ek Wtea b st R K F T o bt bt oY) o E&-L-ﬁ— SRS B R
o| O (o, 01 3 | (03 | . (L1
L [ 31 (1,3) L 1 6 [ (L,6) 2 | 4 c:..w))
z |6 | (2,6) z | 91 3 |7 137
112 [ (412) 3 12 ] G ¥ Tiwo [(%l0)
[ T: Let’slook at another mixed operation rule. Say the rule for line n.

S:  Triple x, then subtract 2.

T: Show me the coordinate pair for this rule when x is 1.

S: (Show (1, 1).)

T: Fill in the rest of the missing y-coordinates for line n.

X4 S:  (Fill in missing coordinates.)

T: Based on the patterns we’ve seen, predict what linen Depending on the level of English
will look like. proficiency of English language

S: It won’t go through the origin, because when x is 0, we Ieam_ers' C9n5'der rep_hrasmg ques_tlons

_ , . N for discussion or making them available
get 0 — 2, but | don’t know what to do with that. o e St i Enuee,
It’s going to be parallel again, but this time it will fall possible.
- below line £ because we’re subtracting this time.
T: Plot each point and draw line n.
S: (Drawlinen.)
COM MON Lesson 11: Analyze number patterns created from mixed operations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

What have lines £, m, and n taught you about lines generated from mixed operations? Turn and
talk.

You can generate parallel lines involving multiplication, but you have to add or subtract after
multiplying. = Not every rule with multiplication will produce a line that passes through the origin.
- If the multiplication part of the rule is the same for both lines, adding after multiplying makes the
points on the line shift up by whatever you are adding. > Subtracting after multiplying makes the
points on the line shift down if the multiplication part of the rule is the same.

Problem 2: Identify coordinate pairs to satisfy mixed operation rules.

T:

v

-

!

“ 40 4 v 4@«

(Post rule, multiply x by %, then add% on the board.) Tell a neighbor what the line described by this
rule would look like.
We'd have to add % after multiplying by%; so, that means the points on this line would shift up%
more than the points on the line that you see when just multiplying by % - The rule has you
multiply by one-half first. Multiplying by a half will be a line that is less steep than multiplying by a
whole number. = It’s a mixed operation, so it won’t go through the origin.
Tell your neighbor how you’ll find the y-coordinate for this point if x is 1.
You have to multiply by % first. So, 1 times% is % Then, you have to add % to % -2 U'll multiply first,
and that’s easy since any number times 1 is just that number. So, I'll end up adding % to %, or %,
which will be Z. The y-coordinate is Z.
Show me the coordinate pair for this rule when x is 1.
(Show (1, %) or (1,1))
What is the first step in finding the y-coordinate when x is 1% ?
Multiply by %
Show me the multiplication sentence.
(Show 1%x%=%or% x %:%.)
What is the next step in finding the y-coordinate?
Add 3 fourths.
Show me the addition sentence.
(Show%+%:1§or%+%=§:§.)
Show me the coordinate pair for this rule when x is 1%.
(Show (13,13).)
Work independently, and show me the coordinate pair for this rule when x is %.
(Work and show (%, 1%).)
Would the line for this rule contain the point (3, 2 %)? Turn and talk.
COMMON | Lesson1ii: Analyze number patterns created from mixed operations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

S:  Itwould. 3 times % is 3 halves. And, 3 halves plus 3 fourths is equal to 9 fourths. 9 fourths is the

same as 2%. - Yes. If | take the x-coordinate and multiply it by one-half, then add 3 fourths to the
product, | get 2 and one-fourth.

What about coordinate pair (3 %, 2 i)?

(Work.) No.
Tell a neighbor how you know.

© A4« A

| tried it, and when | multiplied and then added, | found that when x is 3%, the y-coordinate is 2%.

- l actually worked backwards. | subtracted % from 2 % and got 1%. Then, | doubled 1%and got 3,

but the coordinate pair we were given had an x-coordinate of 3%, so | knew that this pair wouldn’t

be on the line.

T: Generate another coordinate pair that the line for rule multiply x by %, then add% would contain.
Have a neighbor check your work when you're finished.

S:  (Work, share, and check.)

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by specifying which problems they work on first.
Some problems do not specify a method for solving. Students solve these problems using the RDW approach
used for Application Problems.

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

\

‘L‘ ovig Date

Student Debrief (10 minutes) s

1. Complete the tables for the given rules.

Uine £ 10| \‘7 7'

Lesson Objective: Analyze number patterns created from
mixed operations.

The Student Debrief is intended to invite reflection and ) y B
active processing of the total lesson experience. tinam 1 ///
Invite students to review their solutions for the Problem Ejlm ‘r,/

t 1 1(o) |

Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a

. Draw each line on the coordinate plane above.

e

. Compare and contrast these lines. Jue hiohe—
“Ahey are ool ne m Goe Y- V¢ )

A L

Padn hoe n.

conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

=  Make a statement that describes how the lines
generated from mixed operations behave. How

Lesson 11:
Date:

I COMMON
CORE

1/31/14

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

¢ Based on the patterns you see, predict what the line for the rule “Double x, then subtract 1* would
look like. Draw your prediction on the plane above.

2. Circle the point{s) that the line for rule, “muitiply by i’}!‘“,‘dd 1" would contain.
1 2 g R 1,1
©.3 d 2,13 ) \E 7 l;)_/\ @529

a. Explain how you know.
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NYS COMMON CORE MATHEMATICS CURRICULUM

are they similar and different from multiplication
only or addition or subtraction only rules?

= Share your answers to Problems 2(b) and 4(b)
with a neighbor. Explain your thought process as
you generated the coordinate pairs.

=  Predict what line m would look like if you added
first and then multiplied.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

I COMMON Lesson 11: Analyze number patterns created from mixed operations.
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b. Give two other points that fall on this fine. X
4 23), (6,3
3. Complete the tables for the given rules.
Line ¢

Rule: Holf x 2

y [ &y |
Ol (oo} |
= |
]
]

.2
i (24
12 GG ]

win|m ol

a. Draw each line on the coordinate plane above.

b. Compare and contrast these lines. sl Loy ”
“They ace Fale) syt lre m 1S
700 PN Y e Bon lne A
<. Based on the patterns you see, predict what the line for the rule “Half x, then subtract 1" would look
like. Draw your prediction on the plane above.
a4 C'ctmepohl(s)manhehﬁwn&.'mummw%ﬁ:nmmx'wﬂm

i7 uals ‘r\.j'«'f en

1 B\ 84 o Ay
d @D al1d )
a. Explain how you know. : Yo ilicaki Sad ide ).
b osed  Srecom molaplicabon cad gmpiied:
b. Gvetwovmerpoimsﬂmhl‘mm'sﬁl!. \
6;3);.-(§43)
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A # Correct
Round to the nearest whole number.
1 31 = 23 12.51 =
2 32= 24 16.61 =
3 33= 25 17.41 =
4 34 = 26 11.51 =
5 3.5= 27 11.49 =
6 3.6= 28 13.49 =
7 39= 29 13.51 =
8 13.9 = 30 15.51 =
9 13.1= 31 15.49 =
10 13.5= 32 6.3 =
11 75= 33 7.6 =
12 8.5= 34 495 =
13 95= 35 3.45 =
14 19.5 = 36 17.46 =
15 295 = 37 11.76 =
16 89.5 = 38 52 =
17 24 = 39 12.8 =
18 241 = 40 59.5 =
19 242 = 41 545 =
20 245 = 42 19.47 =
21 249 = 43 19.87 =
22 251 = 44 69.51 =
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Lesson 11 Sprint

B Improvement # Correct
Round to the nearest whole number.
1 41 = 23 13.51 =
2 42 = 24 17.61 =
3 43 = 25 18.41 =
4 44 = 26 12.51 =
5 45 = 27 12.49 =
6 46 = 28 14.49 =
7 49 = 29 14.51 =
8 14.9 = 30 16.51 =
9 14.1 = 31 16.49 =
10 14.5 = 32 7.3 =
11 7.5= 33 86 =
12 85= 34 39.5=
13 95= 35 445 =
14 19.5 = 36 18.46 =
15 295 = 37 12.76 =
16 79.5= 38 6.2=
17 3.4 = 39 13.8 =
18 341 = 40 495 =
19 342 = 41 6.45 =
20 3.45 = 42 19.48 =
21 349 = 43 19.78 =
22 3.51= 44 59.51 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

Name Date

1. Complete the tables for the given rules.

A
Line € 10
Rule: Double x
8
x |y (x, )
0
1
2 6
3
Linem 4
Rule: Double x, then add 1
2
X |y (x,y)
0
1 >
5 0 2 4 6 8 10
3

a. Draw each line on the coordinate plane above.

b. Compare and contrast these lines.

c. Based on the patterns you see, predict what the line for the rule double x, then subtract 1 would look
like. Draw the line on the plane above.

2. Circle the point(s) that the line for rule multiply by %, then add 1 would contain.
1 2 1 .1 1,1
0,3) (2, 13) (15, 17) (25, 27)

a. Explain how you know.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

b. Give two other points that fall on this line.

3. Complete the tables for the given rules.

Line
Rule: Half x
/ A
X y (xr }’) 5
0
1
2 4
3
Linem 3
Rule: Half x, then add 1 1
x |y (x,y)
0 2
1
2
3 1
>
0 1 2 3 4 5
a. Draw each line on the coordinate plane
above.
b. Compare and contrast these lines.
c. Based on the patterns you see, predict what the line for the rule half x, then subtract 1 would look
like. Draw the line on the plane above.
4. Circle the point(s) that the line for rule multiply by %, then subtract 1 would contain.
11 1 3 .1
(135) (2,3) (15, 17) (3,1)
a. Explain how you know.
b. Give two other points that fall on this line.
COM MON Lesson 11: Analyze number patterns created from mixed operations. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Exit Ticket

Name Date

1. Complete the tables for the given rules.

A
Line £ 10
Rule: Double x
8
x |y (x, )
0
1
2 6
3
Line m 4
Rule: Double x, then add 1
2
X |y (x, )
0
1
2 0 2 4
3

a. Draw each line on the coordinate plane above.

b. Compare and contrast these lines.

2. Circle the point(s) that the line for rule multiply by% then add 1 would contain.

1 1 2 1
I COMMON Lesson 11: Analyze number patterns created from mixed operations.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

Name Date

1. Complete the tables for the given rules.

A
Line £ 10
Rule: Double x
8
X |y (x, y)
1
2 6
3
Linem
4
Rule: Double x, then subtract 1
x |y (x, y) 2
1
2
3
0 2 4 6 8 10

a. Draw each line on the coordinate plane above.
b. Compare and contrast these lines.

c. Based on the patterns you see, predict what the line for the rule double x, then add 1 would look like.
Draw your prediction on the plane above.

2. Circle the point(s) that the line for the rule multiply by% then add 1 would contain.
1 1 1

a. Explain how you know.

b. Give two other points that fall on this line.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

A
5
3. Complete the tables for the given rules.
Line £ 4
Rule: Halve x, then add 1
3
x |y (x,y)
0
1 2
2
3
1
Linem
Rule: Halve x, then add 1 i 0 1 2 3 4 5
X |y (x,y)
0
1
2.!
3u.

C.
a. Draw each line on the coordinate plane above.
b. Compare and contrast these lines.

c. Based on the patterns you see, predict what the line for the rule halve x, then subtract 1 would look
like. Draw your prediction on the plane above.

4. Circle the point(s) that the line for rule multiply by %, then subtract% would contain.

1 1 3

a. Explain how you know.

b. Give two other points that fall on this line.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Template

Line £ Line m Linen
Rule: Triple x Rule: Triple x, then add 3 Rule: Triple x, then subtract 2
X y (x, y) x y (x, y) X y (x, y)
0 0 1
1 1 2
2 5 3
4 3 4
1A
8
4
>
0 4 8 12
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 m

Lesson 12

Objective: Create a rule to generate a number pattern, and plot the points.

Suggested Lesson Structure

[ Application Problem (7 minutes)

Bl Fluency Practice (12 minutes)
Concept Development (31 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Application Problem (7 minutes)

Mr. Jones had 640 books. He sold % of them for $2.00 each in the month of September. He sold half of the

remaining books in October. Each book he sold in October earned z of what each book sold for in September.
How much money did Mr. Jones earn selling books? Show your thinking with a tape diagram.

L0 Lo cles 7 b40 - leo (bosks sold & Soit)
Tl O - \
} ; Qain (\c*.)
\ r l 1 = 24D (‘:op\cg so
. 3x 0
3 \l« P:‘{L“V \bo X* $Z = $3zo0
b?" o 140 x 4l.50 ° $3bo
Sept. besled G i s
e Hle. Tonet earned ¥ t&o.
e
Sz-\d
Ot

Note: This Application Problem reviews fraction skills taught in G5-Module 2 and opens the lesson, as the
fluency activity’s graphing flows well into the Concept Development. This problem is quite complex and given
only seven minutes of instructional time. A simpler version of the problem can be used: Mr. Jones had 640

books. He sold % of them in the month of September. He sold half of the remaining books in October. How
many books did he sell in all?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Fluency Practice (12 minutes)
Rule: Double x, then subtract 1.

= Sprint: Subtract Decimals 5.NBT.7 (9 minutes) x y )
= Make a Number Pattern 5.0A.3 (3 minutes) 1 1 (1,1)
2 3 (2,3)
Sprint: Subtract Decimals (9 minutes) 3 5 (3,5)
Materials: (S) Subtract Decimals Sprint : ; E:’;;
Note: This Sprint reviews G5—Module 1 concepts. A
Make a Number Pattern (3 minutes) 9 .
8
Materials: (S) Personal white boards with coordinate grid insert 7 5
Note: This fluency activity reviews G5—M6—Lesson 11. 2
T: (Project table with only the x-values filled in. Write Rule: 4
Double x, then subtract 1.) Fill in the table and plot the 3 Il
points. 5
S:  (Complete the table and plot (1, 1), (2, 3), (3, 5), (4, 7), and 1l -
(5,9).)
0 1234567829

T: (Write the next two coordinates in the pattern.)
S:  (Write (6, 11) and (7, 13).)

Concept Development (31 minutes)

Materials: (S) Personal white board, coordinate plane template

Problem 1: Generate a rule from two given coordinates.

T: (Plot (1%, 3.) What do you notice about the relationship between the x-and y-coordinates? Turn
and talk.

S: The y-coordinate is twice as much as the x-coordinate. = The x-coordinate is 1% less than the y-
coordinate.

T: I'mvisualizing line £, which contains point A. Take a moment to think about what line € might look
like. (Pause.) Draw your line on the plane with your finger for your neighbor.

S: (Draw line with finger.)

T: The line you showed may or may not have been like your neighbor’s. Why is knowing the location of
one point that falls on the line not enough to name the rule for line £? Turn and talk.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

S: It could be almost any line, as long as it goes through A. = The line could be horizontal, vertical, or a
steep line. = With just one point, | could imagine drawing one line and then spinning it around like
a propeller to get lots of lines.

line £ linem

T: (DisplayB: (2,3 %) on board.) Record the nie hod \Vitox Rule:
location of B in your chart; then, plot it on a f; : f‘xs’)_ N
B 2 | 3% |(2,3%) E
your plane. (Record and plot B.) e Tl .
S:  (Record and plot B.) b 1 4 [ 5% [(a5% G
A
T: Line £, the line | have been thinking of, also L
contains point B. What pattern do you notice ]
in the coordinate pairs of line £? Turn and
talk. s
S:  The y-coordinate is always more than the x-
coordinate. = At first, | thought we were 4 %
going to be doubling x, but now | can see that 3
we’re adding 1%to X. : 0
T: Use your finger again to show your neighbor ,
what you think line € looks like.
S:  (Share with neighbor.) .
T: Raise your hand if your neighbor’s line was still
different than yours. ] - - - - - - >
S:  (Hands should remain down.)
T: Once we know the location of 2 points on a line, we
know exactly where the line falls. Line £ is here. (Drag
your finger across the plane to show £.) But, I still
need you to tell me a rule to describe this line. Do you
have enough information, now, to name a rule for line o e T A Y et
£? students working below grade level as
S:  Yes. follows:
T: Show me the rule for line £ Ask, “Write the two possible rules for
(1%,3)”
S:  (Add 1%tox. éyislimorethanx. - yis x plus sz
13) _ +1-
2 — 3

T: Record the rule you created on the chart for line £.

T: Identify the coordinates of two other points that line € contains; then, plot them on your plane and
use your straight edge to draw line #.
Problem 2: Generate rules that describe multiple lines that share a common point.

T: Line m also contains point A. Record the location of A in the chart for line m.
S:  (Record the location.)

T: Isit possible that more than one line can contain point A? Turn and talk.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

line £ linem
S: (Discuss with partner.) rute: Aad 14 Fo x Rule: . is twir as muchas 4.
T: Inorderto namearuleto * 3 = x y 7]
describe line m, what else do you 4 13 3oz A 203 (43
need? B | 2 | 3% [(2,3%) E 125 | 5 [(#9)
. . ¢ O | 1% (o158 F o | o [(00)
Another pomtlon the line. D 4 | 5% |(a.55 G 3| & | (30
T: (Display E: (2, 5) on the board.) * 2 M
Record the location of E on the : / L
. 6
coordinate plane.
S:  (Record the location.)
£
T: What patterns do you see in the > )
coordinate pairs for line m? Turn /’
and talk. . A
S: It’s not addition anymore because Iaye
Z%plus 1%is 4,not5. = In both 18
3
coordinate pairs, the y-coordinate ,_/“
is twice as much as the x- ' T
coordinate. = | think the rule for 2 ;
line m is multiply x by 2.
T: Give the rule that describes line / /
1 .
m. ‘
S:  Multiply x by 2. - Double x. 2>
y is twice as much as x. >
1 2 3 4 5 6

T: Identify two more points that lie
on line m and then draw the line on your plane. (Draw line m.)

S:  (Draw line m.)
T: Do you think there are still other lines that could contain point A? Turn and talk.

S: Ithink that there could be a horizontal line that goes through point A. = We could have a line that’s
perpendicular to the x-axis and contains point A. = We learned about rules with mixed operations
yesterday. Maybe there’s a line with a mixed operation rule that could contain point A. = There
are lots of lines that go through that point.

T: Use your arm to show what a line parallel to the y-axis would look like.
S:  (Raise an arm vertically.)

T:  Work with a neighbor to identify a rule that describes a line that is parallel to the y-axis and contains
point A.

S: (Work and show rule x is always 1 %.)

T: Avertical line where x is always 1%wou|d contain point A. (Drag your finger along plane to show

the location of this line. Write on the board: Rule for a line parallel to the y-axis: x is always 1 %.)
Show me another coordinate pair that this line would contain.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

(Show a coordinate pair with 1 % as the x-coordinate and any value for the y-coordinate.)

Give a rule for a line that is perpendicular to the y-axis and contains point A.

(Work and show rule y is always 3.)

Show your neighbor another coordinate pair that this horizontal line would contain.
(Work and share.)

“w a4 49

Problem 3: Generate a mixed operation rule from a coordinate pair.

T: Let’s find a mixed operation rule that would contain point A. Let’s begin by creating a rule with
multiplication and addition. Let’s write a sentence frame for our mixed operation rule. (Write
multiply x by , then add on the board.)

T: If our ruleis to include multiplication and addition, we need to make sure that after we multiply, the
product is less than 3. Tell a neighbor why.

S:  The product needs to be less than 3 so that we still have some room to add. - If the product were
more than 3, then we would need to subtract to get the y-coordinate.

T: Tell your neighbor what we could multiply 1% by and get a product less than 3.

S: Welll % times 2 is exactly 3, so it needs to be less than 2. = We could multiply by %; that will
definitely be less than 3.

T: Let’'s see what happens if we multiply by 1%. (Write 1% in sentence frame.) Work with a partner and

show me the product of 1 % times 1 % as a fraction in its simplest form.
S:  (Work and show 2%.)

T: So far, our rule says, multiply x by 1 %, then add.... What must we add to 2% so that our y-coordinate

is 3?
3

S: -
4

-

(Write % in sentence frame.) Say the mixed operation rule for the line that contains point A.
Multiply x by 1%, then add %’
Work with a neighbor to name 2 other coordinate pairs that this line would contain.

(Work and share.)

Work with a neighbor to see if you can identify another mixed operation rule that would contain
point A. It may involve multiplication and addition again, or you can try one with multiplication and
subtraction.

S:  (Work and share.)

Circulate around room to check work and support struggling learners. After some time, allow students to
share their mixed operation rules with the class. As rules are presented, students may identify other
coordinate pairs that each line would contain.

A B
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Create a rule to generate a number
pattern, and plot the points.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a

conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= Compare your rules from Problem 3 with a
neighbor. Which rule is the only one that might
be different from a neighbor? Why?

=  |n Problem 4, did Avi, Ezra, and Erik name all of
the rules that contain the point (0.6, 1.8)? Name
some other rules that would contain this point.

= |n Problem 5, what was your thought process or
strategy as you worked to identify a mixed
operation rule? In order to create a rule for a line
parallel to (O_P: what part of the rule did you need
to change?

=  |f you know the location of one point on the
plane, how many lines contain that point? If you
know the location of two points on the plane, how
many lines contain both of those points?
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1. Write & rube for the ine that contains the points <n,§ Jand \1%, 35]

Ulf 'S '?\' more o

& Wentify 2 more points on this line, then draw it on the grid

pot [x [y [ fer F'y
CEINNIENY *
c [l

b. Write a rule for a e that is parallel
1o i, and goes through point [1, ).
e
% 18 & less Hhon 9
2

2. Creste  rube for the ine that contains the

. x
points (1, ) and (3, ).
1

3nsf{}< /

%

below,

8. Identify 2 mene points on this line,
then draw it o the grid at right.

Point | x

¥ | =y
alzas
[P T4 lwn

b. Wirite & rule for  line that passes through the arigin and lkes between B and GH .

mulhphj % buj%

0 g | =

Y

081 e G, e e s

Conate 4 rle s gerarite & sumbes patiern

e plot the pts.

engage™

i e e 1 e
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3. Create a rule for a line that nonnmsmtwlmi 1 Iusnrtthlwmmof description below. Then

name 2 other points that waukifallan each ine.
+ addtion: Gt 1 to ¥

Lesson 12 Problem Set

b Aline paralel tothe rars: Y 12 alunus \5

Lm x y‘ | Pomt | x | ¥ | el |
T (2[5 (2 AT
U uls (%9 13z '1!‘,1;1—‘9

. . L
¢ Multiphcation: MuFiply % BUS, ¢, A kne paralel to the yanis; X 1S alm.bs 4

pont [x [y [ tsr | [pomt [ = [y [ tum
1 |ai pe T
e IR [ ElelEw
Lo s ]0,9) s el )
. plicat ddition: mwshphy % b 1 D-\ﬂcldd# A4
Pt | rTr Y 4 e
R la %,__(zs*,_;
A

-

Mrs. Beyd asked her students to give & rule that could

. describe a line that containg the poant (06, 18). Avi

said the rule could be, “multiphy x by 3. n.—.mmi/
could be 3 vertical line and the rule could be, “x is

ahways 0.6°, Erik thinks the rule could be, *Add 1.2 to

¥, Mrs. Bayd says that all the ines they sre describing
could deseribe 3 line that contains the point she gave.

!
Explain how that is possible and draw on the / I

eoordinate plane to sUppOrt your response.

Mrs Boudh erly ave 1 Pz,\n‘tLE‘ ¥

1

1

e the Wne, Lets of lines could con‘h:un 4t Fo\rﬂ' W iHhewt 2FD|H1'S

Ilfau contt +el| -\-he, rule for +he | ine
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00 e . i
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 12

Exit Ticket (3 minutes)
NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set
After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess St - -
. . ate a mi operation rule for line that contains the X y %)
the students’ understanding of the concepts that were T e T >
. . ; | & | y 2|~ L
presented in the lesson today and plan more effectively rzmhp‘j X by 2 and *12]5]@s)
. ) \

for future lessons. You may read the questions aloud to ?
the students. a. Identify 2 more points, 0 and P, onthis | 7

line. Then draw it on the grid.

b. Write a rule for a line that is parallel to
OP, and goes through point (1, 2 3).
malrigly X !u/ 2
0nd add 3
1 2 3 4 5
IR SOMMON | e engage™  ssi
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Sprint

A # Correct
Subtract.
1 5-1= . 23| 7.985-0.002 =
2 59-1= . 24| 7.985-0.004 =
3 593-1= . 25 27-01=
4 59032-1= . 26 2.785-0.1=
5 59032-2= . 27 2.785-0.5=
6 59032-4= . 28 4913-04=
7 0.5-01= . 29 3.58 -0.01 =
8 0.53-0.1= . 30| 3.586-0.01=
9 0.539-0.1= . 31| 3.586-0.05=
10 8.639-0.1= . 32| 7.982-0.04=
11 8.639-0.2= . 33| 6.126-0.001 =
12 8.5639-04= . 34| 6.126 -0.004 =
13 0.05-0.01= . 35| 9.348 -0.006 =
14| 0.057-0.01= . 36 8.347 -0.3 =
15| 1.057-0.01= . 37| 9.157-0.05=
16| 1.857-0.01= . 38| 6.879-0.009 =
17| 1.857-0.02 = . 39 6.548 - 2 =
18| 1.857-0.04 = . 40 6.548 - 0.2 =
19| 0.005-0.001 = 41| 6.548-0.02 =
20| 7.005-0.001 = 42| 6.548 -0.002 =
21| 7.905-0.001 = 43| 6.196 -0.06 =
22| 7.985-0.001 = . 44| 9.517 -0.004 =
S e N Yo 1= e (SR T T
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 12 Sprint

B Improvement # Correct
Subtract.
1 6-1= 23| 7.986-0.002 =
2 6.9-1= 24| 7.986 -0.004 =
3 6.93-1= 25 3.7-01=
4 6.932-1= 26 3.785-0.1 =
5 6.932-2= 27 3.785-0.5=
6 6.932-4 = 28 5924 -04=
7 0.6-0.1= 29 458 -0.01=
8 0.63-0.1= 30| 4.586-0.01=
9 0.639-0.1= 31| 4.586-0.05=
10 8.639-0.1= 32| 6.183-0.04 =
1" 8.639-0.2= 33| 7.127 -0.001 =
12 8.639-04= 34| 7.127 -0.004 =
13 0.06 - 0.01 = 35| 1.459-0.006 =
14| 0.067-0.01 = 36 8.457-04 =
15| 1.067-0.01 = 37| 1.267-0.06 =
16| 1.867-0.01= 38| 7.981-0.001 =
17| 1.867-0.02 = 39 7.548 -2 =
18| 1.867-0.04 = 40 7.548 - 0.2 =
19| 0.006 - 0.001 = 41 7.548 - 0.02 =
20| 7.006 -0.001 = 42| 7.548 -0.002 =
21| 7.906 - 0.001 = 43| 7.197-0.06 =
22| 7.986 -0.001 = 44| 1.627 - 0.004 =
[ EEREVON | e nmemen s apgage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

Name Date

1. Write a rule for the line that contains the points (0, % ) and (2 %, 2 %).

a. Identify 2 more points on this line, then draw it on the grid below.

Point | x | v | (x, ) A
B 5
C

4

b. Write a rule for a line that is parallel

to BC and goes through point (1, %).

3
2
2. Create arule for the line that contains the
. 1 3
points (1, Z) and (3, Z)'
1
0 1 2 3 4 5

a. Identify 2 more points on this line,

then draw it on the grid at right.

Point x| y| (x V)

G

H

b. Write a rule for a line that passes through the origin and lies between BC and GH.

I COMMON Lesson 12: Create a rule to generate a number pattern, and plot the points.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

. . L1 1 . . _—
3. Create a rule for a line that contains the point (Z' 1 Z)’ using the operation or description below. Then,
name 2 other points that would fall on each line.

a. Addition: b. Aline parallel to the x-axis:
Point | x | ¥ | (x, y) Point | x | vy | (x, y)
T G
U H
c. Multiplication: d. Aline parallel to the y-axis:
Point | x | ¥ | (x, y) Point | x | y | (x, v)
A vV
B w

e. Multiplication with addition:

Point | x | v | (x, y)
R
S 2

4. Mrs. Boyd asked her students to give a rule that
could describe a line that contains the point (0.6,
1.8). Avi said the rule could be multiply x by 3. Ezra
claims this could be a vertical line, and the rule
could be x is always 0.6. Erik thinks the rule could
be add 1.2 to x. Mrs. Boyd says that all the lines
they are describing could describe a line that
contains the point she gave. Explain how that is

possible, and draw the lines on the coordinate

plane to support your response.

I COMMON Lesson 12: Create a rule to generate a number pattern, and plot the points.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

Challenge:
5. Create a mixed operation rule for the line that contains the Point x|y (% y)
points (0, 1) and (1, 3). 0
P
A
5
a. Identify 2 more points, O and P, on this
line, and draw it on the grid.
4
. . . 3
b. Write arule for a line that is parallel to
OP and goes through point (1, 2 %).
2
1
0 1 2 3 4 5 >
COM MON Lesson 12: Create a rule to generate a number pattern, and plot the points. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 12 Exit Ticket

Date

1. Write the rule for the line that contains the points (0, 1 % )and (1 %, 3).

a. lIdentify 2 more points on this line,

then draw it on the grid below.

Point

X

y

(x, y)

B

C

b. Write a rule for a line that is parallel

to BC and goes through point (1, %).

I COMMON

CORE

Lesson 12:

Date:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

Name Date

1. Write a rule for the line that contains the points (0, % ) and (2 %, 2 %).

a. Identify 2 more points on this line, then draw it on the grid below.

Point | x | v | (x, ) A
B 5
C
4
b. Write a rule for a line that is parallel 3

to BC and goes through point (1, 2%).

2
2. Give the rule for the line that contains the
points (1, 27) and (23, 22). 1
. . . >
a. Identify 2 more points on this line, 0 1 2 3 4 5

then draw it on the grid above.

Point | x | y | (x, y)

G

H

b.  Write a rule for a line that is parallel to GH.

I COMMON Lesson 12: Create a rule to generate a number pattern, and plot the points.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

3. Give the rule for a line that contains the point (%, 1 %), using the operation or description below. Then,
name 2 other points that would fall on each line.

a. Addition: b. Aline parallel to the x-axis:
Point | x | ¥ | (x, ¥) Point | x | v | (x, ¥)
T G
U H
c. Multiplication: d. Aline parallel to the y-axis:
Point | x | ¥ | (x, y) Point | x | v | (x, y)
A 14
B w
A
2

e. Multiplication with addition:

Point | x | v | (x, ¥)

R
S
1
4. On the grid, two lines intersect at (1.2, 1.2). Iflinea
passes through the origin, and line fcontains the
point at (1.2,0), write a rule for line @ and line 6.
>
0 1
COMMON Lesson 12: Create a rule to generate a number pattern, and plot the points. n
Il coRe Date: 1/31/14 engage Y 6o

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

4’ Mathematics Curriculum

GRADE 5 ¢ MODULE 6

Topic C
Drawing Figures in the Coordinate
Plane

5.G.1,5.G.2
Focus Standard: 5.G.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system,
with the intersection of the lines (the origin) arranged to coincide with the 0 on each
line and a given point in the plan located by using an ordered pair of numbers, called its
coordinates. Understand that the first number indicates how far to travel from the
origin in the direction of one axis, and the second number indicates how far to travel in
the direction of the second axis, with the convention that the names of the two axes
and the coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).
5.G.2 Represent real world and mathematical problems by graphing points in the first
quadrant of the coordinate plane, and interpret coordinate values of points in the
context of the situation.
Instructional Days: 5
Coherence -Links from: G4-M4 Angle Measure and Plane Figures
G4-M5 Fraction Equivalence, Ordering, and Operations
-Links to: G6-M4 Expressions and Equations

In Topic C, students draw figures in the coordinate plane by plotting points to create parallel, perpendicular,
and intersecting lines. They reason about what points are needed to produce such lines and angles, and
investigate the resultant points and their relationships. In preparation for Topic D, students recall Grade 4
concepts such as angles on a line, angles at a point, and vertical angles—all produced by plotting points and
drawing figures on the coordinate plane (5.G.1). To conclude the topic, students draw symmetric figures
using both angle size and distance from a given line of symmetry (5.G.2).
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic C m

A Teaching Sequence Towards Mastery of Drawing Figures in the Coordinate Plane

Objective 1: Construct parallel line segments on a rectangular grid.
(Lesson 13)

Objective 2: Construct parallel line segments, and analyze relationships of the coordinate pairs.
(Lesson 14)

Objective 3: Construct perpendicular line segments on a rectangular grid.
(Lesson 15)

Objective 4: Construct perpendicular line segments, and analyze relationships of the coordinate pairs.
(Lesson 16)

Objective 5: Draw symmetric figures using distance and angle measure from the line of symmetry.
(Lesson 17)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Lesson 13

Objective: Construct parallel line segments on a rectangular grid.

Suggested Lesson Structure

M Fluency Practice (12 minutes)
Concept Development (38 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply 5.NBT.5 (5 minutes)
= Draw Angles 4.G.6 (7 minutes)
Multiply (5 minutes)

Materials: (S) Personal white boards

Note: This drill reviews year-long fluency standards.

T: Solve 43 x 23 using the standard algorithm.
S:  (Write 43 x 23 = 989 using the standard algorithm.)

Continue the process for 543 x 23,49 x 32, 249 x 32, and 954 x 25.
Draw Angles (7 minutes)

Materials: (S) Blank paper, ruler, protractor

Note: This fluency activity reviews Grade 4
concepts and prepares students for today’s
lesson.

T: Use your ruler to draw a 4-inch
horizontal line on your paper.

T: Plot four points at random on the line.
T: Use each point as a vertex. Above the line, draw and label 30° angles that open to the right.

Repeat with 60° and 45° angles as time permits. Students should notice each set of lines is parallel.

I COMMON Lesson 13: Construct parallel line segments on a rectangular grid.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Concept Development (38 minutes)

Materials: (T) Triangle templates in various sizes (made from rectangle T

template) (S) Straightedge, rectangle template (used to make
triangle templates), recording sheet, scissors, unlined paper

Note: An Application Problem is not included in this lesson in order to provide

adequate time for the Concept Development.

Problem 1: Construct parallel lines using a triangle template and straightedge.

Note: Demonstrate and give work time to the level your students need
throughout this process.

T:
E
T:

(Distribute 1 rectangle template and unlined paper to each student.)
Cut out the 5 unit by 2 unit rectangle.
(Allow students time to cut.) Position your rectangle on your paper so
that the horizontal side is 5 units.
With your straightedge, draw the diagonal from the lower left to the
upper right vertex.
Cut along the diagonal.
Put one of the right triangles away. Tell your neighbor some things
that you know about it.
One angle is a right angle and measures 90 degrees. > One side is 2
units long and the other side is 5 units. = The angles that aren’t 90
degrees are acute.
Place your triangle on your paper so that the horizontal side is 5 units
and the 90-degree angle is to the right.
Label the right angle and name its vertex R.
Name the vertex of the angle at the top of the triangle as T and the
vertex of the angle at left as S.
Place your straightedge horizontally across your paper, then place the
base of the triangle along the straightedge. Trace a line across ST.
Slide triangle RST to the right, about an inch, along your straightedge,
without moving the straightedge. Trace a second line across ST.
Remove the triangle and straightedge from your paper. What do you i
notice about the two line segments you’ve drawn? Turn and talk. '
We traced the same segment twice, so they’re the same length. = They are parallel because angle S
is the same and comes out of the same line.
Let’s try it again, but this time we’ll arrange our straightedge so that it’s oriented vertically on our
paper.

COMMON Lesson 13: Construct parallel line segments on a rectangular grid.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Repeat the same construction along a vertical straightedge,
moving the triangle down about an inch before tracing the
parallel segment. Then, have students work with a partner to
cut out the remaining rectangles and bisect them on the
diagonal to create a variety of right triangles.

T: Continue to construct parallel segments using a variety il e e R s ey e e
of angle templates. Place your straightedge in a variety challenge for some learners. Try the
of ways on your paper. Share your work with a following tips:
neighbor as you work. Think about how the angles of = Provide rectangle template on
your triangles change as the sides change. cardstock or thicker paper.

= Darken and thicken the cutting lines.
Problem 2: Identify parallel segments on grid paper. =" Provide |eithandediloop spring.

T: (Distribute parallel lines recording sheet to students. self-opening, or other adaptive
Display image of segments AB and CD on board.) Put scissors, if needed.
your finger on line segment 4B. = |nstruct st'udents to turn the paper,

not the scissors.

S:  (Put finger on line segment.) - @it e e s
Using the gridlines, visualize a right triangle that has
AB as its longer side. Tell your neighbor what you see.

S:  The triangle is here. It has a height of 2 units and a
base of 3 units. = The right angle would be at the
bottom and across from segment AB. = | see a
triangle that is above AB. The right angle is on the top
right across from AB.

T: (Shade triangle.) The triangle has a height of 2 units and a
base of 3 units. (Mark right angle with right angle symbol.)

Shade the triangle on your paper.

T: Now look at segment CD. Shade a right triangle that has CD as its longer side.

T: What do you notice about the two triangles that were used to construct each segment? Turn and
talk.

S:  They’re the exact same triangle. = For CD the triangle just moved over to the right. = The
triangles have the same side lengths and the angles look like they are the same size too.

T: Thisis the same as when we slid our triangles along the straightedge. Now the triangle is sliding
along the grid lines. (Drag finger along the grid line to show the movement of the triangle.) Can we
say then, that segment AB is parallel to CD? Why or why not?

S:  Yes, they’re parallel because they intersect the grid line at the same angle.

Repeat the process with EF and GH.
T:

If EF was drawn first, how was the triangle moved before GH was
constructed? Turn and talk. ' "E|

The triangle moved to the right and then down. - | can see that the ;
triangle moved 1 grid square down and 1 grid square to the right. So ........
that means that the segment’s endpoints moved the same way. ;

COMMON Lesson 13: Construct parallel line segments on a rectangular grid.
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T: (Display segments I] and KL on board.) Look at segments I] and KL. Shade the right triangles that
have these segments as one of their longer sides.

T: Are the segments parallel? Turn and talk.

S:  No. The triangle for I] is taller. = KL has a height of 2 and I] has a height of 3. = | can see that if
we extend each segment, they intersect.

I

T: (Model extension of segments and their intersection.) As | extend
these segments, are they parallel?

S:  No, they intersect so they can’t be parallel.

Let’s consider something else about these segments. Imagine that
we slid the longer segment over 1 unit to the right. Would the
segments line up perfectly? Why or why not?

S: I can see the little one inside the big one. They are at different
angles. They won’t line up. = The acute angles in the triangles are
different sizes so they don’t have the same steepness which means
they won'’t line up. = One segment is over 1 up 2 and the other
one is over 1 up 4. That makes the angles in the triangles different
sizes.

T: (Display segments MN and OP on board.) Look at segments MN
and OP. Are they parallel segments?

S:  They look like they’re parallel, but the triangle that includes MN
has a height of 2 units and a base of 2 units, and the triangle for OP
has a height of 4 units and a base of 4 units. = | extended
segment MN, and now it’s the same length as OP, and they are
parallel.

T: The triangle that | can see for MN has a height of 2 units and a
base of 2 units. (Shade triangle.) It looks like OP is the side of a
triangle with a height and base of 4 units.

T: Look inside the larger triangle. Do you see two triangles like the one related to MN? (Point out the
two triangles.)

S:  (Shade two separate triangles beneath MN.) | caniso see two triangles, each with heights and
bases of 2 units, just like the triangle that includes MN.

What do you think now? Are the segments parallel?

S: Isee it now, they are parallel. OP is just longer. = We could have also just extended MN to make it
longer, and then it could be part of a triangle with a height and base of 4 units.

Problem 3: Construct parallel segments on grid
paper.

< e
T: (Display image of segment QR on board.) k \ T//V X \
F

c

Tell your neighbor about the triangle that
you see that has segment QR as a side.

S:  (Discuss triangle.)
Draw a segment parallel to QR that goes through point S. Tell your neighbor what you did.

I COMMON Lesson 13: Construct parallel line segments on a rectangular grid.
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S: Idrew a triangle that’s the same as the one that includes QR with a height of 2 units and a base of 1
unit directly below point S. Then, | put a point at the right end of the base, and connected it to point
S. 2 lwent down 2 units from Q and then right 1 unit to point R. So | went down 2 units from S and
right 1 unit and made a point to connect to S.

T: Watch me. |visualized a triangle with a height of 2 and a base of 1 beneath segment QR.
(Demonstrate.) If | visualize the same triangle beneath point S, | can find a point to connect with
point S, to make a parallel segment. (Demonstrate.)

T: Draw parallel segments for the other two examples on your paper. Share your work with a neighbor.
(Allow students time to work.)

T: (Display image of line £ on board.) Look at line
£. Think about the triangle that you are
visualizing for line £. (Give students time to
think.) Tell your neighbor about what you
visualized. =0

S: I can see a triangle with a height to 3 and a base of 12. = | see a triangle with a height of 2 and a
base of 8. = | can see a bunch of triangles each with a height of 1 and a base of 4.

T: | heard that you saw several different triangles for line £. Some of you saw a large triangle with a
height of 3 units and a base of 12 units. (Use finger to show on board.) Others saw a series of
smaller triangles with a height of 1 unit and a base of 4 units. Let’s construct a line that is parallel to
line £. Draw a point on the grid somewhere above line £. (Model on board.)

S:  (Draw point.)
T: Now, plot a second point that creates the side of the triangle you visualized. For example, some of

you visualized a triangle with a height of 2 units and a base of 8 units, so you’ll move 2 units down
and 8 units to the right, then plot a point. (Model on board.)

S:  (Plot point.)
Use your straightedge to draw a line parallel to line € through the two points you’ve plotted. (Allow
students time to draw line.)

T: Do the same thing again, but this time, construct your line below line #.

Note: The triangle templates the students created today will be used in future lessons. It may be helpful to
keep them in individually labeled plastic bag.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by specifying which problems they work on first.
Some problems do not specify a method for solving. Students solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Construct parallel line segments on a rectangular grid.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

I COMMON Lesson 13: Construct parallel line segments on a rectangular grid.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for e Tt e
misconceptions or misunderstandings that can be . e rgtonge e R— s nthe p
addressed in the Debrief. Guide studentsin a

. . F—?
conversation to debrief the Problem Set and process the \

coRe Lesson 13 Problem Set

lesson.

You may choose to use any combination of the questions
below to lead the discussion.

=  |n Problem 1, share your parallel lines with a ' PR
partner. Explain how you drew the lines.

= Compare and share your solution for Problem 2 2 Circethesagmantsthatar parl

with a partner. Explain how you know the lines @ ~J @ \

are parallel. For the segments that were not /;:\'

circled, how did you determine that they were
not parallel? \\ é

=  Compare and check your answers for Problem 3
with a partner. Do you have the same answer?
(It is possible that two students may create R D e —— engage™ o
different segments that lie on the same parallel erminmn e TR 757 s s )
line, perhaps on Problem 3(f). Be sure to point '
out that while the segments aren’t the same, they
do lie on the same line.)

NYs comi IMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

= On Problem 4, did you draw the same lines as . Useyoursrigt et e  egrant vl 0 g sgrint throughthe ien pont.
your neighbor? If your answers are different, are W i o
you both correct? How is that possible?

* Go backto EF and GH. We draw EF. We slide
down 1 grid square and draw the same segment.
That new segment is parallel to EF. Then, slide
over 1 grid square and draw GH. GH is parallel to
our new segment. EF is parallel to the new
segment and GH is parallel to the new segment.
Then what do we know about EF and GH?

=  How does drawing these parallel segments relate
to our fluency activity with angles?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess

the students’ understanding of the concepts that were [l CSMMON | immss  comcmutoesoensnsrcmpsre engage™ sce
presented in the lesson today and plan more effectively for S — : —
future lessons. You may read the questions aloud to the
students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

Name Date

1. Use aright angle template and straightedge to draw at least four sets of parallel lines in the space below.

2. Circle the segments that are parallel.

N

I COMMON Lesson 13: Construct parallel line segments on a rectangular grid.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

3. Use your straightedge to draw a segment parallel to each segment through the given point.

4. Draw 2 different lines parallel to line 4.

/

Lesson 13: Construct parallel line segments on a rectangular grid.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Exit Ticket

Name Date

1. Use your straightedge to draw a segment parallel to each segment through the given point.

I COMMON Lesson 13: Construct parallel line segments on a rectangular grid.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

Name Date

1. Use your right angle template and straightedge to draw at least three sets of parallel lines in the space
below.

2. Circle the segments that are parallel.

-~ meas

M [/

I COMMON Lesson 13: Construct parallel line segments on a rectangular grid.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

3. Use your straightedge to draw a segment parallel to each segment through the given point.

A \

4. Draw 2 different lines parallel to line 4.

\

I COMMON Lesson 13: Construct parallel line segments on a rectangular grid.
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a.v b.¥ c.V
d.v
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Lesson 13 Recording Sheet
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Lesson 14

Objective: Construct parallel line segments, and analyze relationships of
the coordinate pairs.

Suggested Lesson Structure

[ Application Problem (7 minutes)

Bl Fluency Practice (14 minutes)
Concept Development (29 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Application Problem (7 minutes)

Z_ﬁ/ 2bcm
2L=20,000 mL

RN

Drew’s fish tank measures 32 cm by 22 cm by 26 cm.
He pours 20 liters of water into it, and some water

overflows the tank. Find the volume of water, in 32 cm : 8‘ 303
milliliters, that overflows. V=32 n X22 tm X 26m "’|’:qu
Note: Today’s Application Problem reviews volume 32 x%’zi% 1,696 mL overﬂwg.
concepts from G5-Module 5. L’Lg 1¢e 4o
—§22 (8304

Fluency Practice (14 minutes)
= Multiply Multi-Digit Whole Numbers 5.NBT.5 (4 minutes)
= Multiply and Divide Decimals 5.NBT.7 (3 minutes)
= Draw Angles 4.G.1 (7 minutes)
Multiply Multi-Digit Whole Numbers (4 minutes)
Materials: (S) Personal white boards
Note: This drill reviews year-long fluency standards.

T: Solve 45 x 25 using the standard algorithm.

S:  (Write 45 x 25 = 1,125 using the standard algorithm.)
Continue process for 345 x 25, 59 x 23, 149 x 23, and 756 x 43.

COMMON Lesson 14: Construct parallel line segments, and analyze relationships of the
I CORE coordinate pairs. engage ny 6.C.16
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Multiply and Divide Decimals (3 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 2 concepts.

T (Write 4x2= —) What's 4 x 2? Depending on the needs of students
S: 8. working below grade level, scaffold the
T: (Write 4x2=8. Beneath it, write 0.4x2=__) MUy el e Rl sy

activity with visuals, such as arrays of

What's 0.4 x 2? number disks, that clearly illustrate the
S: 04x2=0.8. number patterns.
T: (Write 0.4 x2=0.8. Beneath it, write 0.04x2=__)

Write the number sentence.
S:  (Write 0.04 x 2 =0.08.)
T: (Write800+10=__.) What’s 800 + 10?
S:  80.
T: (Write 800 + 10 = 80. Beneath it, write 80 +10=__.) What’s 80 + 10?
S: 8.
T: (Write 80 + 10 = 8. Beneath it, write 8 + 10 =___.) Write the number sentence.
S: (Write8+10=0.8.)
T: (Write 8 + 10 =0.8. Beneath it, write 8 + 20 =___.) Write the number sentence.
S: (Write8+20=0.4.)

Continue the process for the following possible suggestions: 8 + 40, 15+ 5, 15 + 50, 2.5 + 10, 2.5+ 50, 0.12 + 3,
and 0.12 + 30.

Draw Angles (7 minutes)

Materials: (S) Blank paper, ruler,
protractor

Note: This fluency activity informally 15 \15 ; X
prepares students for today’s lesson.

Provide students time to work following

each step.

T: Use your ruler to draw two 257 15
parallel 4-inch horizontal lines on N ) y
your paper.

T: Plot 5 points, one at each inch, including 0 inches.

T: Use the points at 0 and 2 inches on the upper line as the vertices of two angles with the same
measure.

T: Use the points at 1 inch and 3 inches on the lower line as the vertices of two angles with the same
measure as those on the upper line.

COMMON Lesson 14: Construct parallel line segments, and analyze relationships of the ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Repeat as time allows. Take note as to whether the students observe which lines are parallel as they attempt
to explain why.

Concept Development (29 minutes)

Materials: (T) Right angle template RST (with a base of 5 units and a height of 2 units) (S) Personal white
board, coordinate plane template, straightedge, right angle template RST (created in G5—M6—
Lesson 13)

Problem 1: Slide right triangle template parallel to the axes along coordinate plane to create parallel
segments.

Note: Demonstrate and give work time to the level your students need throughout this process.

T: (Distribute coordinate plane template to students and display coordinate plane on board.) Plot
points A and B at the following locations. (Display A: (2, 3) and B: (7, 5) on the board.)

T: Draw A4B.
T: Turnand tell your neighbor about a right triangle that you can
see that has AB as its longest side. Use the grid lines to help you. —

S: | see one with a base of 5 units and height of 2 units. 2 It has
two acute angles. - The bottom left angle is less than the top
right one because the triangle is going across more than it is
going up.

T: Find triangle RST that you cut out during yesterday’s lesson.

Remember that the letters name the vertices of the angles in this

triangle. P s

T: Tell your neighbor how you can use triangle RST to draw a segment parallel to AB.

S:  It'sjust like we did yesterday. | can slide triangle RST to the right or to the left and trace the long
side of the triangle. = | can move the triangle along the grid lines like yesterday. Up, down, left,
right, or a combination of horizontal and vertical movements are ok as long as | keep the horizontal
side parallel to the gridlines. = It’s like we did in Fluency Practice: Because 45§ is the same as 24
coming off the same base line, the lines will be parallel.

T: Yes, we can slide triangle RST along the grid lines, in a variety of directions, and then trace side ST
to make parallel segments. (Demonstrate.)

T:  Place your triangle back where it would be if you were first drawing AB. (Show right triangle
template RST on coordinate plane, just beneath AB.)

T: Slide triangle RST to the right, one full grid square. (Model on 21 T D L I Y S
the board.) Is side ST parallel to segment AB? 5 l

2 ‘ - /.g‘?

S:  Yes. /

T: What coordinates does the vertex of 2 S touch now? [ A 4/ Re

S: (3,3). '_ i

T: Thevertexof £ T? i ']
0

COM MON Lesson 14: Construct parallel line segments, and analyze relationships of the
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S: (8,5).

Tell your neighbor how the x-coordinates of the endpoints changed when | slid the triangle one unit
to the right.

S:  They went from 2 to 3, and 7 to 8. = Both x-coordinates are 1 more than they were.

T: Do the y-coordinates of the endpoints change?

S:  No.

T: Astriangle RST slides one unit to the right, the x-coordinates of the vertices are increased by 1.
(Move the triangle template back to original position.) Tell a neighbor how the x-coordinates would
change if the triangle were slid along the gridlines 2 units to the left. (Slide the triangle template to
the left.)

S:  Both x-coordinates would be 2 less. = It’s subtracting 2 from the x-coordinates of the vertices.
Repeat the process, moving 3 to the right and 3 to the left, asking students to analyze the change in the x-
coordinate.

T: Position your triangle back at its original location. (Demonstrate.)

T: Watch as | slide the triangle up, along the grid lines two units. Is ST parallel to AB? How do you

know?

S:  Yes. You kept the base parallel to the x-axis while you were sliding it up. = You slid it like there was
a ruler on the left which is perpendicular to the x-axis, and you kept the triangle up against it the
whole time.

T: What coordinates does the vertex of 25 touch ?

S: (2,5).

T: The vertex of £T? E ——T—T 1 T T

s: (7,7). e | ' 5 | =T

T: Tell your neighbor how the y-coordinates of the vertices Lkl =7 | il |
changed when I slid the triangle along the gridlines 2 units up. Al A3 : f
(Allow students time to share.) il 5| AR B

T: Did the x-coordinates of the vertices change? L __;:/_‘_ .'_, % SIS

S:  No. g
As triangle RST slides 2 units up parallel to the y-axis, the y- ‘ g
coordinates are increased by 2. (Move the triangle template ' l |
back to the original position.) 5 : .

Repeat the process, sliding the triangle both up and down and analyzing the change in the y coordinates.

Problem 2: Slide right triangle template two directions along coordinate plane to create parallel segments.

T:

I i

Return triangle RST to its original location. Slide your triangle 2
units to the right and one unit down. Tell your neighbor how the s ! g
coordinates of the vertices of £S5 and 4T have changed. = == =

\
Wk
b am |

Bl

Trace ST on your plane. (Demonstrate.) Label the endpoints of

Re
your segment, as Sand T.

173

|
Rl

Remove your triangle. Are AB and ST parallel? How do you ,

COMMON Lesson 14: Construct parallel line segments, and analyze relationships of the
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know? Turn and talk.

They don’t form a right angle, so they’re not perpendicular. = They never touch, so they’re parallel.
- This is like yesterday. When we slide the triangle down, we can think about a parallel imaginary
segment. Then, when we slide it over, we find a third segment that’s parallel to the imaginary one

and then we draw it.

AB and ST are parallel to each other because they are both parallel to the imaginary segment we
found when we first slid the triangle down. We can also think about the angles in the triangles. 2A
and 4§ are the same measure because they were drawn from parallel baselines. So we can write,
AB is parallel to ST. (Write AB || ST on the board.) Show me this statement on your personal

board.
Record the coordinates of points S and T.

Compare the coordinates of points A and B to the coordinates of
points S and T. Tell your neighbor why each x-coordinate in points
S and T are 2 more than the x-coordinates in points A and B.

We shifted the triangle to the right, so the x-coordinate increased.

[

Lesson 14

A

|

- We slid the triangle over 2 units along the gridlines, so both x-

coordinates are 2 more.

o

Tell your neighbor why the y-coordinates are 1 less.

We shifted the triangle to down, so the y-coordinate decreased. = We slid the triangle 1 grid

squares down, so both y-coordinates are 1 less.

Problem 2: Identify coordinate pairs that create parallel lines.

T:

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

2 4@
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(Display image of the second coordinate plane.) On the coordinate plane at the bottom of your

page, plot the following points. (Write C(l%, 2 %) and D(3, 2) on the 3 S

board.) T =]

Use your straightedge to draw CD. AR F

Tell your neighbor about a right triangle that has CD as its long side and

its right angle’s vertex at (1%, 2).

| see a triangle with a height of 1 unit and a length of 3 units. = The 0 2

right angle is to the left, 1 unit beneath point C.

Focus for a moment on the vertex of the triangle that is at point C. Now, ° £ o

visualize that triangle moving 2 grid units to the left. Tell your neighbor = s

the location of that vertex now. 2t E

G 25 ‘

Plot a point, E, at that location.

(Plot E.) L -

Plot another point, F, on the plane, that when connected to E will

create a segment parallel to CD. Tell your neighbor how you’ll identify the location of point F.

It looks like point C slid 2 units to the left, so | can slide point D 2 units to the left also. = If | think of

the triangle | saw with CD, | can go down 1 unit from E and then right 3 units. That will be point F.
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- The x-coordinate of E is 1 less than C, so | can subtract 1 from D to find the x-coordinate of F.

T: Name the location of point F.

S: (2,2).

T: Plot point F, then draw EF on your plane.

T: Imagine the lines that contain CD and EF. If the part of these lines that we’ve drawn here are
parallel to each other, we can say that the lines that contain them are also parallel. Write a
statement naming the relationship between these two lines. (Draw arrows to show lines.)

S: Lines CD and EF are parallel. = (Write CD | ﬁ.)

T: Plota point, G, at (3 %, 2 %).

S:  (Plot point.)

T: Compare the coordinates of point C to point G. Tell A
your neighbor how are they different. 17 T

S: (Discuss differences.) = \ -

C

T: Name the location of a point, H, that when

E
connected to G, would create a segment parallel to “t\.\& e :
3 1 \*F %D \H‘ 77777 : ,,,,,,,,:

line ij
St (2,3). >05,2) 9(%,3%).

T: Tell your neighbor how you identified the location of I N f L

point H. j | L
0 1 2 3 4 5 6
(Discuss with neighbor.)
T: Draw GH and write a statement about the . oo 4 oo ot
relationship between these lines.
Nome __ Jekterson. date
Problem Set (10 minutes) 1 Use the coordinate plane below to complete the following tasks. .
L
Students should do their personal best to complete the e
Problem Set within the allotted 10 minutes. For some . P -
classes, it may be appropriate to modify the assignment by i
specifying which problems they work on first. Some ; o
problems do not specify a method for solving. Students 5 - 4
. _—
solve these problems using the RDW approach used for =
Application Problems. p
&, identfy the locations of P and R. I ) R:LLL_(t;J
student Debrief (10 minutes) e Plotthﬂallowmucoord‘matepulvsonth;:p(lasrte;) —_
:: ::;f:;relationshipbe\weenﬁandﬁ. PR LST *PR I 5T,
Lesson Objective: Construct parallel line segments, and 1 Give thecooniate of s it o ponts, U and ¥, such tht 7 1 .
analyze relationships of the coordinate pairs. R e L2
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience. | IS i i engage™ scr
PP F—— R e et ot souspmeatiens
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Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a S COMMON COLEMATHEMATS cutm o Lesson 14 Problem Set
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be

addressed in the Debrief. Guide studentsin a . &
conversation to debrief the Problem Set and process the 3 &
lesson. :

2. Use the coordinate plane below to complete the following tasks.

You may choose to use any combination of the questions 2
below to lead the discussion. % 9

= Tell your neighbor about the triangle you
visualized In Problem 1. Do the same for Problem >

o 1 2 3 4 5 3

2. 2. \dentify the locations of E and F. e 3 35) F;(_a__,@
] H H b. DrawEF.

ShOW your Coordlnate palrS from PrOblem 1(g) to ¢. Generate coordinate pairs for L and M, such that EF || LM.

your neighbor. Can they identify how you ~ L2358 md L)

. Draw IM. .
. Explain the patter you made use of when generating coordinate palrs for L and M. = _just moved my %5
bver Zunits and

a

manipulated the coordinates?

. Give the coardinates of a point, H, such that EF i GH.

»  Share the coordinate pairs you found i L3 25, Kept oy s Thesam
fo.r L and M in Problem 2(c). Explain how a o ot owyou s hecsrd e oL T e d G gy 4 hens foond anather
triangle template could have been used to ot on EE. T rroved over an +he % Zunits

construct LM parallel to EF. How many different COMMON [ wamne o hed W o

. . | JSSht | ” cordnats o engage Y sce
ways would there be to slide the triangle - .
template and get the same line?

€202 o e, S e oy

= Explain your thought process as you identified the location of point H in Problem 2(f).

= Will any movement of a triangle on a grid produce parallel lines? Why or why not? What must we
remember when we are using a triangle or set square to draw parallel lines either on a grid or off?
(Students should mention the importance of keeping the movements parallel to one axis while
perpendicular to the other.)

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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Name Date

1. Use the coordinate plane below to complete the following tasks.

9 freeerane (R peennnnas yesesnsans pennnnns PERITTTRES pennnnens PERTTETRRS N g i g PRLTEEEER
6 Kasnninnsiuinndbusindiinanntussssnna ................... ..................................... .. ........
: : : ‘R
........ {.........;........{.........é.........{.........E.........é........._.........|..................i.........
....................................................... ?.P.......E...............................................
3 ........ desssnssnnSensncnne e IIImmmIIIIooaos E ......... % .................. I Bevscnnnesd
0 3 6 9 12 >
Identify the locations of P and R. P, ) R:(___, )

b. Draw PR.
c. Plot the following coordinate pairs on the plane.

S:(6,7) T: (11, 9)
d. Draw ST.
e. Circle the relationship between PR and ST. PR L'ST PR || ST

f. Give the coordinates of a pair of points, U and V/, such that uv I PR.

U:( ’ ) V( ’ )

g. Draw uv.

COMMON Lesson 14: Construct parallel line segments, and analyze relationships of the n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

2. Use the coordinate plane below to complete the following tasks.

A
PY N S SN WD W W N DN N . -
‘E i
----------------- ?----.--.-:---.------.---..---.--.---..:------.----.--.---.----.--------..-.---------.--------.-.
R | Y- . ; ........ é ......... ;- Yiuomanmen ? ......... - T———— Lanansond Arassnendiianannnss {asnnanany
2 ........ fessnnnnns §. ........ fansnsnnnsbocnnnnnsn unnncnnns S ......... BassnsssncNunncnnne Bevesncnnscnnnnnnne Benccnnned
P
------------------------------------------------------- '.--------.---------‘--------.---------------------------.
1 siaagiasvaeiyisisisdagivssssvisysavenad iR issssnyvhasveva uivvesveapivanvive P RO A TSRS ST
>
0 1 2 3 4 5 6
a. ldentify the locations of E and F. E:( , ) F:( , )
b. Draw EF.
c. Generate coordinate pairs for L and M, such that EF Il LM.
Lo(__,_ ) M:(__,_ )
d. Draw LM.
e. Explain the pattern you made use of when generating coordinate pairs for L and M.
f. Give the coordinates of a point, H, such that EF I GH.
1
G: (13, 4) H:(___, )
g. Explain how you chose the coordinates for H.
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Name Date

1. Use the coordinate plane below to complete the following tasks.

8 [owasuns A, — foreenennd fmnmnas fossssanss $eovnnrns fesassmnss Kinsuasess - . S i sesasond
(9 CEEELELE fecccncans !. ........ {f ......... eeananns 5 .................. fecessaand hasesanne fescnscaashonnncans fosecancad
4 ........ fessnssas ..'. ....... desssscssahoccsccnn E .................. fecssscsnchusssasse Bescasssaseacsssssns fenccunsad
F
............................................. ......................................................................
2 ...............................................; ..................................... Secsunccnsesnsncannioncanncad
>
0 2 4 6 8 10 12
a. ldentify the locations of E and F. E:( , ) F:( , )

b. Draw EF.

c. Generate coordinate pairs for L and M, such that EF Il LM.
L: ( , ) M: (

- - )

d. Draw LM.
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Name Date

1. Use the coordinate plane below to complete the following tasks.

Q frreennen e i geresnnens pennnnans SRLLCREEEE prnnsnens ERTTERELR N i e s
Iy RN S— N. ........ . ...............................................
........ {.........}........{.........f}........{.........E.........é.........‘.........'..................l.........
.....................................................1‘.4..5.........é ...............................................
3 ........ desssnssnnSensscnne e IIImmmmII IS ; ......... % .................. I Benscnnnesd
0 3 6 9 12 >
Identify the locations of M and N. M:(____ , ) N:A(___ , )

b. Draw MN.
c. Plot the following coordinate pairs on the plane.

J:(5,7) K:(8,5)
d. Draw]?.
e. Circle the relationship between MN and ]T( MN J_ﬁ MN | ]T(

f. Give the coordinates of a pair of points, F and G, such that FG I MN.

F:( ) G:( , )

g. Draw FG.
COMMON Lesson 14: Construct parallel line segments, and analyze relationships of the
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2. Use the coordinate plane below to complete the following tasks.
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Lesson 14 Homework

Draw E

Generate coordinate pairs for C and D, such that AB Il CD.
C:( , ) D: (

- - )

Draw (C_D)

Explain the pattern you you used when generating coordinate pairs for C and D.

Give the coordinates of a point, F, such that AB Il EF.

1 1
E: (2 E' 2 E) F: ( , )
Explain how you chose the coordinates for F.
COMMON Lesson 14: Construct parallel line segments, and analyze relationships of the
CORE coordinate pairs.
Date: 1/31/14

(cc) BY-NC-SA This work is licensed under a

..................................... .A
sescasse {eecancnas $esscanse fennscnse .f ........ feeescnncchucacnnaa fessssaans hesssanne ; .................. fescccncad
: B :
1 2 3 4 5 6
Identify the locations of A and B. A:( , ) B: ( , )

engage"’

Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.C.27



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM  Lesson 14 Coordinate Plane Template m

........ e E NN E R R RN EEAE ARSI EEE AR EAEEEENSAEEEEEEEgESEEEEEIEEEEEsEsEEgEEEsEEEEL
.
H
.
H
H
H
........ D T T T P T P T T PPy P PP
H
.
H
.
H
H
........ P L s T LT T T LT LI T O, SO Sal & e et Gty sy Sk e i ey Phaml L= B e o J S e
.
H
.
5 ..................................................................................................................
.
.
H
.
.
........ fecesssnnspassccsncfencansnastoasasanafesncnnsachocsasnasfecssnanachocccsscafeccsncnanhossncnsnfosnancandd
:
.
.
.
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H
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

Lesson 15

Objective: Construct perpendicular line segments on a rectangular grid.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (38 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply and Divide Decimals 5.NBT.7 (3 minutes)
= Draw Angles 4.MD.6 (9 minutes)

Multiply and Divide Decimals (3 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 2 concepts.

T: (Write3x2=__.) What's3x2?

S: 6.

T: (Write3x2=6. Beneathit, write0.3x2=__.) What’s0.3 x2?

S: 0.3x2=0.6.

T: (Write 0.3 x2=0.6. Beneath it, write 0.03 x2=___.) Write the number sentence.
S:  (Write 0.03 x 2 =0.06.)

T: (Write60+10=___.) What's 60 + 10?

S: 6.

T: (Write 60+ 10 = 6. Beneath it, write 6+ 10=___.) Write the number sentence.
S: (Write6+10=0.6.)

T: (Write6+10=0.6. Beneathit, write 6 + 20 =___.) Write the number sentence.
S: (Write6+20=0.3.)

Continue the process for the following possible suggestions: 6 + 30, 25+ 5, 25+ 50, 1.5+ 10, 1.5+30,0.12 +
4,and 0.12 +40.

I COMMON Lesson 15: Construct perpendicular line segments on a rectangular grid.
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Draw Angles (9 minutes)

Materials: (S) Blank paper, ruler, protractor

Lesson 15

Note: This fluency activity informally prepares students for today’s lesson.

Part 1:

T:

Use your ruler to draw a 4-inch horizontal line
about 3 inches down from the top of your paper.

Plot 5 points, one at each inch including O inches.
Turn to your partner and name pairs of angles
whose sums are 90 degree.

45° and 45°. - 30° and 60°. - 25° and 65°.

Use the points at zero and 1 inch as the vertices
of 2 angles whose sum is 90°.

Part 2:

Use your ruler to draw another 4-inch horizontal line about 3 inches below your first one.

Plot 5 points, one at each inch including 0
inches.

Draw the same angle you made on the top line
at the first third inch.

Draw the same angle pair you made on the top
line but this time, open the angles to the left
and let the angle share a vertex with its pair.

Repeat as time allows. Take note informally as to
whether the students observe which lines are perpendicular. Students will return to these lines in the Debrief
to more closely analyze.

Concept Development (38 minutes)

Materials:

(T) Triangle RST template A (with a base of 5 units and a height of 2 units), triangle RST template

B (with a height of 2 units and a base of 3 units), angle templates in other various sizes
(S) Straightedge, perpendicular lines recording sheet, angle templates (in various sizes, from G5—

M6-Lesson 13) unlined paper

Note: An Application Problem is not included in this lesson in order to provide adequate time for the Concept
Development.

Problem 1: Identify perpendicular lines on the grid.

T:

(Distribute 1 copy of the perpendicular lines recording sheet to students and display image of
Problem (a) on the board.) How do you know if the lines in Problem (a) are perpendicular? Turn and

COM MON Lesson 15: Construct perpendicular line segments on a rectangular grid.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 m

talk.

S: lcanjust see it, the lines intersect at the corner of these grid squares, so | know they’re
perpendicular. = They’re perpendicular. | can put the corner of my paper at the vertex and | can
see that it’s 90 degrees. = | can use my set square to prove that they’re perpendicular.

Talk to your partner about what you know about perpendicular lines.

S: Lines that intersect and create 90-degree angles are perpendicular. = Perpendicular lines are
intersecting lines that form right angles. = The sides of right angles are perpendicular. = The sum
of the four angles of two intersecting perpendicular lines is 360 degrees or 4 times 90 degrees.

T: Analyze the rest of the lines Problems (b—d) to see if they are perpendicular.

Problem 2: Prove the sum of the acute angles of a given right triangle is 90 degrees by folding.
Note: Demonstrate and pause throughout the constructions as necessary for your students.

T: Take out triangle RST that we used during G5—M6—Lesson 14. (Distribute an unlined piece of paper
to each student.)

T: Fold the triangle so that vertex T and vertex S match up C” ujg
with vertex R. e ,;7 ?'
e

What do you notice? Turn and talk.

S:  #Sand 4T completely cover R, with no overlap. >
£S5 and 4T must add up to 90 degrees, because when
they’re put together at £R, they’re the same as £ZR. - | did
this in fourth grade, R is 90 degrees, so the sumof Sand T
must be 90 degrees also.

T: Work with your partner. Cut the bottom corner off your
blank paper and fold it the same way you folded A RST.
What do you notice?

T: When one angle of a triangle is a right angle, the measures
of the other two angles add up to 90 degrees. (Write
28 + £T=90°.) Keep this in mind as we work today.

[ Problem 3: Construct perpendicular line segments using the sum of the
acute angles and a straightedge.

T:  Place your straightedge horizontally across your paper. Then,
position triangle RST so that SR runs along your straightedge.
(See images to the right.)

T: Use the triangle template to trace ST. Then, trace the base and
height of the triangle using a dashed line and label the interior
angles as r°, s° t°.

T: Next, slide triangle RST to the left along your straightedge until Step 2
ZR shares a vertex with angle s°.

T: Finally, rotate triangle RST 90 degrees cIo_ckwise, and arrange
RT so that it forms a straight angle with SR along your
straightedge.

I COMMON Lesson 15: Construct perpendicular line segments on a rectangula
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MP.1 T:

A

S:
T:

A straight angle measures how many degrees?
180°.

Trace ST, then use dashed lines to trace the
shorter sides of the triangle.

Now, let’s label the interior angles. (Point to the
topmost angle.) This angle has the same measure
as which angle in triangle RST?

ZS.

Since it is equal in measure, let’s label it as s° also.

Repeat with the other interior angles.

T:

Label the angle formed by the solid segments (as
opposed to dashed lines) we’ve drawn as u°.

(Drag finger along straight line angle at base of
figure.) What is the sum of angles on a straight
line? In this case, the measures of angles s°, t°,
and u°?

180 degrees.
What did we learn about the sum of s°® and t°?
They add up to 90 degrees.

So, if this straight angle measures 180°, and the
sum of these measures (point to s° and t°) is 90°,
what do we know about the measure of the third
angle (point to u°).

It's a right angle. = It measures 90 degrees.
(Draw right angle symbol on figure.) What is the
name we use for segments that form right angles?

Perpendicular lines.

Lesson 15

Step 5

- ————y

"

e
T

IR
)

[ o=

After sliding and rotating A RST, the two longest sides of triangles created perpendicular segments.
Use some of the other triangle templates from G5—M6—Lesson 13, and work with a partner to draw
other examples of perpendicular segments using this method.

Some students may be ready to work independently, while others may need another guided experience. As
students are ready, encourage them to orient their straightedges in a variety of ways on their paper.

Problem 4: Construct perpendicular segments on grid paper.

T:

I COMMON Lesson 15: Construct perpendicular line segments on a rectangular grid.

Let’s look again at the perpendicular lines sheet we used earlier. /C
(Display segment (1).) Look at segment (1). Turn and tell your P *
neighbor about a right triangle that has ST as its longest side. v

| see a triangle with a height of 2 units and a base of 3 units. (Draw AS R
dashed lines to show this triangle.) Draw the base and height of this

triangle on your paper too.
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Label the vertex of the right angle as R.

Label the vertices of the acute angles of the triangle as
SandT.

Remind your neighbor what you know about the
measures of £S5 and 4T and how you know it.

We found out when we folded the triangle that they
are the same as the right angle. They add up to the
right angle. = The sum of S and 4T is 90°.

Use triangle RST to draw a segment perpendicular to
ST. Talk with a partner as you do so.

We can use the grid lines like we used the ruler. I'm
going to slide over triangle RST and then rotate it so
that it now has a base of 2 units and a height of 3 units.
- The sum of 2T and 4S5 is 90 degrees so the third
angle must be 90 degrees since the sum of all three
angles is 180.

(Allow students time to work.) Yes, you sketched a new

Lesson 15

NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

There may be a great disparity in the
spatial reasoning abilities among
students in the same classroom. Some
students may be ready for
independent practice rather quickly. If
so, let them work independently while
others work in a smaller group
provided with another guided
experience.

triangle, the same as triangle RST, moved over 3 units and R T 1
rotated clockwise 90°, so that SR and RT create a straight
angle. (Slide and rotate.) I'll use a dashed line to sketch RT
and RS and a solid line to sketch the longest side, ST. (Sketch
second triangle on board.)

T: (Drag finger along straight line angle at base of figure.) What is

the sum of angles on a straight line?
180 degrees.

So, if this straight line measures 180°, and £S5 and 42T
add up to 90°, what do we know about the angle that'’s
formed by our solid segments? (Point to area of figure
between 4T and 4£85.)

It’s a right angle. = It measures 90 degrees. = The
two longest sides of these triangles intersect to make
perpendicular segments. (Display segment (2) on
board.)

Continue to sketch a right triangle for each remaining
segment. Then show how that triangle can be moved
and sketched again to create a perpendicular segment.
Share your work with a neighbor when you’re through.
(Circulate to assess progress.)

(Work and share.)

NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

The method used to construct the
perpendicular segments in this lesson
may, at first, seem to be an
unnecessarily complicated process if
the end result is simply to create
perpendicular segments. After all, isn’t
that what a set square is for?

However, taking the time to slide and
draw the triangles gives students
opportunity to reason about what'’s
presented on the grid and its
foreshadowing of slope which will form
the basis of many concepts in future
learning.

I COMMON Lesson 15: Construct perpendicular line segments on a rectangular grid.
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Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which

problems they work on first. Some problems do not
specify a method for solving. Students solve these
problems using the RDW approach used for Application
Problems.

Student Debrief (10 minutes)

Lesson Objective: Construct perpendicular line segments
on a rectangular grid.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= In Problem 1, explain how you determined which
sets of segments were perpendicular.

=  |n Problem 3, do your segments look like your
neighbor’s line segments? Are there other lines
that are perpendicular to the given segments, or
is your figure the only correct response?

=  How is drawing perpendicular lines similar to and
different from drawing parallel lines?

=  How do the dimensions of the triangle affect the
size of its interior angles?

= Think back on our fluency activity drawing angles.
What can you say about the unmarked angles on
the line? How was this similar to our work with
the triangle templates?

I COMMON Lesson 15:
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3. Draw a segment perpendicular to each given segment. Show your thinking by sketching triangles as
needed.
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o
—
. /
. /
—~
J s

/

‘Construct perpendicula ine segments on a rectangular grid.

. engage™ o

S)

COMMON | 1esson1s:
II CORE Data:

€201 e, . S s e, o g

Construct perpendicular line segments on a rectangular grid.

engage"’

This work is licensed under a
520 BY-NC-S5A . - N " .
( ) Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.C.34


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

I COMMON Lesson 15: Construct perpendicular line segments on a rectangular grid.
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Name

1. Circle the pairs of segments that are perpendicular.

Lesson 15 Problem Set

Date

2. Inthe space below, use your right triangle templates to draw at least 3 different sets of perpendicular

lines.
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3. Draw a segment perpendicular to each given segment. Show your thinking by sketching triangles as

needed.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Exit Ticket m

Name Date

1. Draw a segment perpendicular to each given segment. Show your thinking by sketching triangles as
needed.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

Name Date

1. Circle the pairs of segments that are perpendicular.

2. Inthe space below, use your right triangle templates to draw at least 3 different sets of perpendicular

lines.
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4. Draw 2 different lines perpendicular to line b.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Triangle Template A

« 5
Triangle RST Template A
~
COMMON Lesson 15: Construct perpendicular line segments on a rectangular grid. n
I CORE Date: 1/31/14 eng'a_g'e y 6.C.42

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Triangle Template B

Triangle RST Template B
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

Lesson 16

Objective: Construct perpendicular line segments, and analyze
relationships of the coordinate pairs.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
[ Application Problem (7 minutes)

Concept Development (31 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Make Larger Units 4.NF.1 (4 minutes)
= Draw Angles 4.NF.1 (8 minutes)

Make Larger Units (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 3 concepts.

T:  (Write % = ___.) Say 2 fourths in larger units.

S: 1 half.

T:  (Write % =___.) Say 2 sixths in larger units.

S: 1 third.

T:  (Write 130 =___.) Write 2 tenths in larger units.

L2 1
S: (Write—==)
10 5
. 536 5 10 3 9 8 16 7 21
Continue the process for —, -, -, —, —, —, —, —, —, —, and 25

10" 9’ 9’ 15" 15’ 12" 12" 24’ 24’ 28’
Draw Angles (8 minutes)
Materials: (S) Blank paper, ruler, protractor

Note: This fluency activity informally prepares students for today’s lesson.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

Use your ruler to draw a 4-inch segment, AB.
Plot a point at the third inch from point A.
From that point, draw a 30° angle that opens to the left. Label its endpoint C.

From the same point and also opening to the left, draw a 60° angle below AB. Extend the angle’s
side so that it is at least 4 inches long. Label its endpoints D and E. (Demonstrate.)

T: Use any tool to draw a segment perpendicular to AB with endpoints at C that intersects DE.

s s s R

Have students label the intersection of AB and CFas point G. See if they notice that AGCE, AGFE and AFEC
have angles that are the same measure.

Repeat with other angle pairs as time permits.

Application Problem (7 minutes)

a. Complete the table for the rule y is 1 more than a) .
half x, graph the coordinate pairs and draw a
line to connect them.

b. Give the y coordinate for the point on this line

. . 1
whose x-coordinate is 42 Z

Bonus: Give the x-coordinate for the point on this line

. L1
whose y-coordinate is 5 >

G 1 2 3 < s

Note: The Application Problem reviews coordinate

graphing and fraction multiplication. Bonws: (q) SJﬁ)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

a
X y
1 3
2
1
15 R
21
4
1
3
o 1 2 3 4 5>

Concept Development (31 minutes)

Materials: (T) Triangle RST Template A (used in G5—M6—Lesson 15), images of coordinate plane with
A, B plotted for display (S) Personal white board, coordinate plane template, straightedge, right
angle template RST (from G5—-M6—Lesson 13)

Problem 1: Slide and rotate right triangle template along coordinate plane to create perpendicular segments.

T: (Distribute coordinate plane template to students and display images of coordinate plane on board
with Point A plotted at (3, 1) and Point B plotted at (8, 3).) Say the coordinates of point A.

S: (3,1)

T: Record the coordinates of 4 in the v

table. Then, plot A on your plane.

LGBy

T: Tell your neighbor the coordinates
of B, record in the table, and plot.

B (8,3

S:  (Share, record, and plot.) 3 Y

‘L 3L8)

T:  Use your straightedge to draw AB.

T: Visualize a right triangle that has
AB as its longest side and follows
the grid lines on its other two
sides. Describe this triangle to
your partner.

S: |see atriangle below AB. The 0 > 10
longer side is 5 units long and the shorter side is 2 units high. The right angle is directly below B. 2>

| see a triangle that is above AB. The right angle is 2 units above A. The longer side is 5 units long.

T: Let’sdraw the triangle below the segment that you described. Use a dashed line to draw the other
sides of the right triangle that has AB as its long side and its right angle’s vertex at (8, 1).
(Demonstrate.)
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 16

Tell me what you know about the measures of the acute angles in this triangle.

If we folded them over the right angle, they’d cover it perfectly. = The sum of the two acute angles

is 90 degrees.

Imagine how we could use this triangle and the grid lines to help us draw another segment whose

endpoint is 4 and is perpendicular to AB. Turn and talk.

We could slide the triangle to the left like we did yesterday, then turn the triangle up and mark the
top vertex. If we connect that point and 4, it will be perpendicular. = We don’t have a ruler today,
but the grid lines are straight, so we could slide the triangle along the line until the right angle
touches A. Then, rotate it 90° clockwise. We mark the top corner and then connect it to A. That

segment would be perpendicular to AB.

After we slide and rotate our imaginary triangle, give the coordinates of the top vertex.

(1, 6).

Put these coordinates in your table, plot this point and
label it C. Use your straightedge to connect C and A.
What can we say about CA and AB? How do you
know?

It's what we did yesterday. The longer side of the first
triangle and the shorter side of the second triangle
form a straight angle at the bottom of the figure. We
know the acute angles add up to 90°, so the angle
between them, 2CAB, must also be 90°.

Segments AB and CA are perpendicular segments.
Mite @s in symbols on your personal board. (Write
AB 1 CA on the board.)

Problem 2: Analyze the differences in the coordinate pairs of
the perpendicular segments.

T:
T:

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Put your finger on A, the vertex of ZCAB.
Use the table to compare the x-coordinates of points A
and B. Tell your neighbor which point has a larger x-
coordinate and why that is true.
B has the larger x because we traveled to the right on
the coordinate plane to get to point B. = We traveled
5 units to the right on the coordinate plane to get to B.
—> The triangle that has AB as its longest side had a
base of 5 units.
Now, compare the y-coordinate of points A and B.
Tell your neighbor which point has a larger y-
coordinate and why that is true.
B also has the larger y because we traveled up to get
to point B. = We traveled 2 units up on the
coordinate plane to get to B. - The triangle that was
used to draw segment AB, had a height of 2 units.
COMMON Lesson 16:
CORE the coordinate pairs.
Date: 1/31/14
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NOTES ON

MULTIPLE MEANS OF
ACTION AND
EXPRESSION:

It may have been noted that the
triangles that are visualized and drawn
by the teacher are consistently those
triangles “below” the segment being
considered. These are by no means
the only triangles that might be used to
draw the perpendicular segments.
Consider the following figure in which
the upper triangles for each segment
(drawn in red) are used to construct
perpendicular segments (drawn in
black).

7

The use of the triangles below give rise
to greater opportunity to reason about
angles and their relationships, but
students who visualize alternate
triangles should not be discouraged
from using them to produce the
segments.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

T: Putyour finger back on A, the vertex of 2ZCAB.

T: Think about how many units to the left the triangle was slid and how rotating the triangle located
point C. Compare the way you moved your finger for each triangle. Turn and talk.

S: Instead of moving right and then up, this time we moved left and then up. - First, we moved over
5 then up 2, now we move over 2 then up 5. The number of units is the same but they’re switched.
9
In both cases the y-coordinate is being increased, but this time we’re moving left 2 units, and that
will make the x-coordinate less. - That’s because we rotated the triangle!

T: Compare the coordinates of A and C. How do they differ?

S:  The x-coordinate of C is 2 less than A4, but the y-coordinate is 5 more. 2 You have to move 2 to the
left and 5 up from A to get to C.

T: What do you notice about how the coordinates of A and B differ, compared to how the coordinates
of A and C differ? Turn and talk.

S:  Both times there’s a difference of 5 units and 2 units. = In 4 and B, the difference in the x-
coordinates is 5, then 5 is the difference between the y-coordinates in A and C. - It all has to do
with the triangles on the plane. They’re the same triangle, but they’re being moved and rotated so
they change the coordinates by 5 units and 2 units.

T: What are the other side lengths of the triangle we used to construct the perpendicular lines?

S:  5unitsand 2 units. = It’s the base and height of the triangles that tell us the change in the
coordinates!

T: Right, so in this case the coordinates change by 5 and 2 units. Since the same sized triangle is used
to construct the perpendicular segments, the x-coordinates changes by 5 or by 2 and the y-
coordinate changes by 5 or by 2. (Point to clarify.)

Repeat the process with DEF and GHI (as pictured below).

10 A
S I I R S e 3
(x,7) Pl iR ) y
FE A S G |
FANE B S S - 2 A
b1 @3 B —— ;f 2 i ((i 3
- 5.2) NN SRS
651 1
0 2 4 5 8~ 0 1 2 FR——
Problem Set (10 minutes)
Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For
some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students solve these problems using the RDW
approach used for Application Problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson Objective: Construct perpendicular line segments,
and analyze relationships of the coordinate pairs.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= Talk about the triangle that you see when you
look at AB and AC.

= Tell your neighbor about how visualizing the
triangles helps you locate the points needed to
draw a perpendicular line.

= InProblem1, aremere other segments that are
perpendicular to AB? Explain how you know.

= Explain your thought process as you solved
Problem 3.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

Lesson 16
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

Name Date

1. Use the coordinate plane below to complete the following tasks.

a. Draw AB : : : : : : : :
b. Plot point C (0, 8). 8 ......... ......... ......... ......... .........
c. Draw AC. : : : : : .
d. Explain how you know 2CAB is a nght angle baccannes facesncans , ........ facecsaces } ........ {esssccsasdsccnnaes t ......... Sasansnas f
without measuring it. 6 :
................... PR S T W - S———
Py I — T T T T T .
.................. LI UL T S WO V— —
o RN [N S WO U NN NS N O
H H )
0 2 4 6 8
e. Sean drew the picture to the right to find a
segment perpendicular to AB. Explain why Sean is
correct.
H H 2>
0 2 4 6
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

2. Use the coordinate plane below to complete the following tasks.

a. Draw QT.
b. PlotpointR (2,6 % ).

Draw QR.

d. Explain how you know 2RQT is a right
angle without measuring it.

e. Compare the coordinates of points Q
and T. What is the difference of the x-
coordinates? The y-coordinates?

f. Compare the coordinates of points Q
and R. What is the difference of the x-
coordinates? The y-coordinates?

g. What s the relationship of the differences you found in (e) and (f) to the triangles of which these
two segments are a part?

3. EF contains the following points. E:(4,1) F:(8,7)

a. Give the coordinates of a pair of points G and H, such that EF L GH.

G, ) H: ( ) )
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Name Date

1. Show your thinking on the plane.
a. Draw UV.
b. Plot point W (4-%, 6).

c. Draw VW.
d. Explain how you know that ZUVW is a right angle without measuring it.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Homework

Name Date

1. Use the coordinate plane below to complete the following tasks.

A
a. Draw PQ. : : i i : ; : :
b. Plot point R (7, 7). 8 ......... ......... ......... R S e
c. Draw PR. : : : : : : :
d_ Explain hoW you know LPQR is a bacecsnee fesesnanas ? ........ fesecnscas :. ........ S ......... Sseansaes fessncanas Sesasssee 1
right angle without measuring it. :
VIR S R ’P ............................ .............................
................... ‘Q
o TR SO SO SNV AU SO A S
e. Compare the coordinates of
points P and Q. What is the : :
difference of the x-coordinates? : : : : : g :
~ . o H H H H H H H H H )
The y-coordinates? 0 > 7 6 3

f. Compare the coordinates of points P and R. What is the difference of the x-coordinates? The y-
coordinates?

g. What s the relationship of the differences you found in (e) and (f) to the triangles of which these two
segments area a part?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Homework

2. Use the coordinate plane below to complete the following tasks.

a. Draw BC.
b. Plot point D (3, 2%).

Draw BD.

d. Explain how you know £BCD is a right
angle without measuring it.

e. Compare the coordinates of points B
and C. What is the difference of the x-
coordinates? The y-coordinates?

f. Compare the coordinates of points B
and D. What is the difference of the x-
coordinates? The y-coordinates?

g. What s the relationship of the differences you found in (e) and (f) to the triangles of which these two
segments area a part?

3. ST contains the following points. S5:(2,3) T: (9, 6)

a. Give the coordinates of a pair of points, U and V, such that ST LOV.

S, ) T: ( , )
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Lesson 16 Coordinate Plane Template

(x, )

(x, y)

(x,y)

........ B L TP PP P TP PP PR PR PP
........ R R SRS, SRy S
........ F RN (S REEm e LEmEmen S p—

H H
...................................................................

H H
........ F LT T T T T TETTTTTTY [T TP PUSNRRSIRY SRR SRRSRReT 3
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

Lesson 17

Objective: Draw symmetric figures using distance and angle measure from
the line of symmetry.

Suggested Lesson Structure

Bl Fluency Practice (11 minutes)
[ Application Problem (7 minutes)

Concept Development (32 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (11 minutes)

= Make Larger Units 4.NF.1 (3 minutes)
= Subtract a Fraction from a Whole 4.NF.3 (4 minutes)
= Draw Perpendicular Lines Using a Set Square 4.G.1 (4 minutes)

Make Larger Units (3 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 3 concepts.

T:  (Write z.) Say 3 sixths in larger units.

S: 1 half.

T: (Write %.) Say 3 ninths in larger units.

S: 1 third.

T:  (Write 115.) Write 3 fifteenths in larger units.

S:  (Write 2 1.)
15 5

. 4 4 5 15 3 6 7 14 8 24
Continue the process for —, —, —, —, —, -, —, —, —, and —.
10" 127 20" 20" 12" 9° 21" 21" 32 32
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

Subtract a Fraction from a Whole (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 3 concepts.

T: What's 1 —%?

s = 2
2 4
T: What's12-2?
4 2
S: 3.
4
T (Write 15-2=32))
4 2 4
T: (Beneath 121 3, write 2 l—l.) What's 2 = — 27
4 2 4 4 2 4 2
s 13
4
T (Write 15-2=32)
4 4
T: (Beneath1 1.1 3, write 61—1.) What's 61—1?
4 2 4 4 2 4 2
S: 53.
4
T: (Write6=—==52)
4 2 4

. . . . 1 1.1 1,1 1_1 1 ,1 3 _1 3
Continue the process for the following possible suggestions: 15—5,25—?3——— 7-—=, 1-—->,2-—=

L 3 A 6 36 3 "8 478 4
5-—=, and9---.
8 4 8 4

Draw Perpendicular Lines using a Set Square (4 minutes)

Materials: (S) Set square, unlined paper

T: Draw a horizontal 4 inch segment AB on your paper.

T: Use your set square to draw a 1% inch segment AD perpendicular to AB.

T: Extend that segment 1 % inch on the other side of AB.

T:  What is the total length of the segment perpendicular to AB?

Repeat the sequence drawing other lines perpendicular to AB using the following suggested lengths: 2.5 cm,

3 7
1-cm,and1—cm.
8 10
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 m

Application Problem (7 minutes) 1
"
Materials: (S) Straightedge
" -
Plot (10, 8) and (3, 3) on the coordinate plane, connect
with a straightedge, and label as C and D. A
a. Draw a segment parallel to CD. S o
b. Draw a segment perpendicular to CD. I B
0 2 4 6 8 10 12 .
SO
8 ........ feesennnns] Frssssans frsesnnnnsl hesssenen fesnssnnns ;. ........ frsensanns eesssnsss HTLLLLLLD £ sommses HITLLLLL -
6l {enessanas $ossscnne feseccenad Fecannans ; ......... Secsenane feeesnaand Sesesanns fescnsenad E ......... foseannaad

Note: This Application Problem applies plotting concepts from G5—M6—Lessons 14 and 16.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 m

Concept Development (32 minutes)

Materials: (S) Unlined paper, set square, ruler

Problem 1: Draw symmetric points about a line of symmetry.

Note: Demonstrate each of the following steps for students giving
the work time appropriate for students in the class.

T: (Distribute unlined paper to each student.) Use your ruler
as a straightedge to draw a segment on your paper. This
will be our line of symmetry. (This is Step 1, as pictured to
the right.)

T: Next, draw a dark point off the line and label it A. F. (This
is Step 2.)

T: Fold the page along this line of symmetry.

T: Then, rub the area of the paper behind A using some
pressure with your finger or eraser. (This is Step 3.)

T: Unfold your paper. You should be able to now see a faint
point on the other side of the line. (This is Step 4.)

T: Darken this point and label it B. Then, use your
straightedge to lightly draw a segment connecting these
two points. (This is Step 5.)

T: Measure the angles formed by the segment and AB. What
do you find?

S:  All the angles are 90°. - The segment is perpendicular to
the line.

T: Use your ruler to measure the distance between each point
and the line along the segment. What do you find?

S:  The segments are the same length. - The points are the
same distance from the line along the segments.

Repeat this sequence for another point off the line.

T: Using what we’ve just discovered about this pair of
symmetric points, draw another pair of points without
folding and rubbing our paper. Talk to your partner as you
work.

S: (Work and discuss.)
T: Let’s do another together. I'll guide you through. Draw
another point off the line.

T: Use your set square to draw a segment that crosses the line
of symmetry at a 90 degree angle and includes your point.
(Demonstrate.)

5 COMMON Lesson 17: Draw symmetric figures using distance and angle measure from the n
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Lesson 17

Use your ruler to measure the distance from your point to the line of symmetry along the

perpendicular segment that you drew.

Measure the same distance along the perpendicular segment on the opposite side of the line of

symmetry and draw a point.

Since these points were drawn using a line perpendicular to the line of symmetry and are equidistant
from the line of symmetry, we say they are symmetric about the line.

Practice drawing other sets of corresponding points about different lines of symmetry. Use any

method that works for you.

Problem 2: Draw symmetric figures about a line of symmetry.

=
VJ')

— T: Draw a line of symmetry. .
T: Draw a point, 4, off the line. A ‘,
T: Draw a second point, B, on the same side of the line as A. | ' N
- |
T: Draw 4B. : :
T: How is this drawing different from the ones we did earlier? (\‘
S:  We drew 2 points this time. = The other ones were just a D
point, but now we have a segment.
o T: Show your neighbor how you’ll draw a point symmetric
: to A about the line. Name it C. (Allow students time NOTES ON
to share.) MULTIPLE MEANS OF
T: Work independently to draw a point symmetric to B. ENGAGEMENT:
NameilD' o Students with fine motor deficits may
T: Draw CD. Compare AB to CD. What do you notice? benefit from being paired with another
Turn and talk. student for drawing the figures. One
S:  They’re the same length. = They’re the same length, partner_m'ght draw Wh.'le the otheris
. . responsible for measuring the
- but they are mirror images of each other. . .
o - segments in order to place the points.
T: We can say that AB is symmetric to CD about the line
symmetry.
T: Draw another line of symmetry. Possible quadrilaterals:
T: Draw a point, E, off the line. E
T: Draw a second point, F, on the line. !
T: DrawEF. < ! G S
= \ rd
T: Draw a third point, G, on the line. :
T: Draw EG. |
T: How is this figure different from the one we just did? H
S:  We drew 3 points this time. = This one is 2 E
segments. = This figure has 2 points on the line ;
of symmetry, and 1 off of it. !
. . < g N
T: Youdrew points F and G on the line of symmetry. b ! = &
Point E, is off the line. Draw a point, H, symmetric
H
COM MON Lesson 17: Draw symmetric figures using distance and angle measure from the n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

to E about FG.

T: Draw segments FH and GH. NOTES ON

T:  (Allow students time to work.) Compare the figures on MULTIPLE MEANS OF
either side of FG. What do you notice? Turn and talk. ENGAGEMENT:

S:  They’re symmetric. = They’re the same size and the Drawing symmetric figures lends itself

angles are all the same well to connections with art. Students

. . . might use these construction
T: Yes, we can say that quadrilateral EFHG is symmetric

Pl . . techniques to create symmetric figures
about FG. Turn and share your quadrilateral with your

by cutting and gluing colored strips of

neighbor. paper or through other media.
S:  (Discuss with neighbor.) Students might also enjoy creating

inkblots by placing paint in the center

Problem Set (10 minutes) of paper, folding, and unfolding. Once
the blots are dry, students might

Students should do their personal best to complete the Problem measure various parts of their creation

Set within the allotted 10 minutes. For some classes, it may be from the line of symmetry to confirm

appropriate to modify the assignment by specifying which the concepts developed in the lesson.

problems they work on first. Some problems do not specify a
method for solving. Students solve these problems using the

RDW approach used for Application Problems. R R B Lesson 17 Probler Set. 551
Name ler\r' Date__ —
Student Debrlef (10 mlnutes) 1. Draw to create 2 figure that Is symmetric about AD
4
Lesson Objective: Draw symmetric figures using distance .

and angle measure from the line of symmetry.

The Student Debrief is intended to invite reflection and :

active processing of the total lesson experience. > L'

Invite students to review their solutions for the Problem 2. raw vyt ceste e hat s sygericasu: i
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= |n Problem 1, should everyone’s solutions look
the same? Explain why. i S | ==

§ tanct and angl masireframthe engageﬂ!‘ 5.7

= |n Problem 2, did you draw symmetric points for S
Aor D? Why?

= Help Stu fix his mistake. What should he do the next time he draws a symmetric figure?

=  What name can we give to all the quadrilaterals we drew in Problem 3? Explain your reasoning.

COM MON Lesson 17: Draw symmetric figures using distance and angle measure from the ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

I COMMON Lesson 17: Draw symmetric figures using distance and angle measure from the

CORE line of symmetry.
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3. Complete the following construction in the space below
a. Plot 3 non-collinear paints, D, £, and F
b, Oraw DE, EF, and BF.

¢ Plot point G, and draw the remaining sides, such that quadrilateral DEFG is symmetric about DF

4. Stu says that quadrilateral HIJK Is symmetric about FJ because IL = LK, Use your tools to determine

Eventhough TL=LK , but the

jaent angles fom the. ine. of
Symmedry (FF) shuid be the

Sane. Size. Z[K should €jual
10 LIS and L1k dhuld
ako equalto Ly

|1 COMMON illlm" he ny 508
I EBRMON [ engage

engage"’
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Name Date

1. Draw to create a figure that is symmetric about AD.

A
A

D

v

2. Draw precisely to create a figure that is symmetric about HI.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Problem Set

3. Complete the following construction in the space below.
a. Plot 3 non-collinear points D, E, and F.
b. Draw DE, EF, and DF.

c. Plot point G, and draw the remaining sides, such that quadrilateral DEFG is symmetric about DF.

4. Stu says that quadrilateral HIJK is symmetric about (17f because IL = LK. Use your tools to determine

Stu’s mistake. Explain your thinking.

J
I
K
Hi
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Exit Ticket

Name Date

1. Draw 2 points on one side of the line below and label them T and U.
2. Use your set square and ruler to draw symmetrical points about your line that correspond to T and U and
label them V and W.
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Name Date

1. Draw to create a figure that is symmetric about DE.

A
E

2. Draw to create a figure that is symmetric about LM.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Homework

3. Complete the following construction in the space below.
a. Plot 3 non-collinear points, G, H, and .
b. Draw GH, HI, and IG.

c. Plot point/, and draw the remaining sides, such that quadrilateral GHIJ is symmetric about 1G.

4. Inthe space below, use your tools to draw a symmetric figure around a line.
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Topic D

4’ Mathematics Curriculum

GRADE 5 ¢ MODULE 6

Problem Solving in the Coordinate

Plane

5.0A.3,5.G.2

informally why this is so.

context of the situation.
Instructional Days: 3

Coherence -Links from: G4-M4 Angle Measure and Plane Figures

-Links to: G6—-M1 Ratios and Unit Rates

Focus Standard: 5.0A3 Generate two numerical patterns using two given rules. |dentify apparent relationships
between corresponding terms. Form ordered pairs consisting of corresponding terms
from the two patterns, and graph the ordered pairs on a coordinate plane. For example,
given the rule “Add 3” and the starting number 0, and given the rule “Add 6” and the
starting number 0, generate terms in the resulting sequences, and observe that the
terms in one sequence are twice the corresponding terms in the other sequence. Explain

5.G.2 Represent real world and mathematical problems by graphing points in the first
quadrant of the coordinate plane, and interpret coordinate values of points in the

Applications of the coordinate plane in the real world are the focus of Topic D. Students use the coordinate
plane to show locations, movement, and distance on maps. Line graphs are also used to explore patterns in
the coordinate plane and make predictions based on those patterns (5.G.2, 5.0A.3). To close their work with

the coordinate plane, students solve real world problems.

A Teaching Sequence Towards Mastery of Problem Solving in the Coordinate Plane

Objective 1: Draw symmetric figures on the coordinate plane.
(Lesson 18)

Objective 2: Plot data on line graphs and analyze trends.
(Lesson 19)

(Lesson 20)

Objective 3: Use coordinate systems to solve real world problems.

II COMMON Topic D: Problem Solving in the Coordinate Plane
CORE Date: 1/31/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18

Lesson 18

Objective: Draw symmetric figures on the coordinate plane.

Suggested Lesson Structure

[ Application Problem (6 minutes)

Bl Fluency Practice (11 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Application Problem (6 minutes)

$m

Denis buys 8 m of ribbon. He uses 3.25 m /.\/\, §q &

for a gift. He uses the remaining ribbon I s ; 1’32 5‘1{,’15

equally to tie bows on 5 boxes. How much 325m \m%—*&r* s 1.15m -4s

ribbon did he use on each box? W‘/ 1255

Note: This problem reviews subtracting 415 m o

decimals and dividing decimal numbers by Iaiaser Denis used q5em of ribbon on each box.

single digit whole numbers, concepts from & :

G5-Module 1. ' '

Fluency Practice (11 minutes)

= Make Larger Units 4.NF.1 (4 minutes)

= Unknown Angles 4. MD.6 (7 minutes)
NOTES ON

Make Larger Units (4 minutes) MULTIPLE MEANS FOR
ACTION AND

Materials: (S) Personal white boards EXPRESSION:

When giving directions for Simplify
Fractions, challenge advanced learners
to both simplify the fraction and write
others that simplify to the same

Note: This fluency activity reviews G5—Module 3 concepts.

T:  (Write %.) Simplify the fraction by writing it using a

larger fractional unit. fraction with denominators greater
1 than 144.

S
2

T:  (Write %.) Simplify.

I COMMON Lesson 18: Draw symmetric figures on the coordinate plane.

CORE Date: 1/31/14 eng'a_ge ny

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18

S: 1.
3

T. (Write %.) Simplify.

L5 1
S: (erteg—s.)

10 2 26 4 8 9 18 6 18

Contin he pr for=222 - — . — 2 nd ==
ontinue the process fo 25" 6’ 8’ 8" 12’ 12’ 27" 27’ 24’a d24

Unknown Angles (7 minutes)

Materials: (S) Blank paper, ruler, protractor

T: Draw a 4-inch segment AB.
T: Plot point C at the 2-inch mark.

T: Draw a 30° degree angle opening to
the left from point C with AB as one
side. Label its endpoint D.

£L.DCE = 100°
LFC(5=100°

T: Draw a segment symmetric to CD A
about AB and label its endpoint F

T: Draw an angle less than 90° opening
to the right from point C with AB as
one side. Label its endpoint E.

Draw segment symmetric to CE about AB and label its endpoint G.
What is the measure of angle £DCE?
What angle has the same measure?

s B B

T: Share your work with a partner. What is the measure of ZDCE in your partner’s drawing?
Repeat as time permits possibly beginning with a 75° angle.

Note: This fluency activity reviews concepts from Grade 4 in preparation for today’s lesson.

Concept Development (33 minutes)

Materials: (S) Coordinate plane template, ruler, protractor

Problem 1: Create symmetrical figures across a vertical line of symmetry.
Note: Demonstrate, give work time, and have students partner-share as needed to meet their needs.

T: (Distribute coordinate plane template and display image of plane with points A—E.) Record the
coordinates of points A through E in Table A.
T: Use your ruler to connect these points in alphabetical order.

T: Use your ruler to construct a line of symmetry, €, whose rule is x is always 5.

I COMMON Lesson 18: Draw symmetric figures on the coordinate plane.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18

“w 4«2 A

Remind your neighbor how we drew symmetric

figures yesterday. T Tab'if .
We used a set square to see a line perpendicular | .. ) i L 4 10,8)
. B
to the line of symmetry. > We measured to ol - ¢ ?3'%
make sure the corresponding points were the D |(3,10)
same distance from the line of symmetry. 4 0 S O O U O P l(s.10)
Imagine a line that is perpendicular to € that goes | Table B
through A. What is the distance from A to the B R S S S A S S R S S X
I
line of symmetry along this perpendicular line? S S Y R S = {E.":?))
i il A9
4 units. e - )
Imagine that perpendicular line continuing past #. — i - e ——

Show your neighbor where the point symmetric
to A about € would fall. Then, say the coordinates of this new point, F.

(Share and say (9, 6).)

Plot point F, then record the coordinates of F in Table B. Work with a partner to plot and record the
coordinates of points G, H, and I which are symmetric to points B, C, and D about #.

(Allow students time to work.) Connect the points you’ve plotted to create a figure that is symmetric
about line £.

Compare the coordinates of the symmetric points in Tables A and B. Turn and talk.
The y-coordinates are always the same. - The x-coordinate changes but the y-coordinates don’t.
Why is this true?

We are moving across a vertical line to draw the points, so moving left and right changes x, but not
y. —> We are moving parallel to the x axis to find the symmetric points, so the points are on a line
that is perpendicular to y. So, the points must have the same y-coordinate.

Problem 2: Create symmetrical figures across a horizontal line of symmetry.

T:

Let’s create a new line of symmetry. Use your ruler to construct a horizontal line, m, whose rule is y
is always 6.
(Allow students time to draw.) Let’s complete the ! “”'“‘:y) o
drawing and create a figure that is symmetric about i I i 16,6)
line m. Tell your neighbor how far point A is from e et Tlg;"‘,%
. H D o,
line m. y | | L )
It’s on the line. = The distance is zero from A to : il Table 8
line m. il A U N S . (2]
o s L i i j I | lo)|
Label the point symmetric to B. What are its 2}k s 1:2%3
coordinates? i o : F (48]
(1’ 4). 0 2 4 6 8 10
Plot and record the coordinates of each symmetric point in Table C. Check your work with a
neighbor as you go.
Use your ruler to connect the points you plotted to draw the symmetric figure.
Compare the coordinates in Tables A and B, with their symmetric point in Table C. What do you
COMMON Lesson 18: Draw symmetric figures on the coordinate plane.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18

notice about points when they’re symmetric about a horizontal line? Turn and talk.

S: It’s the opposite of a vertical line of symmetry. = The x-coordinates don’t change, but the y-
coordinates do. > The y-coordinates are the same amount greater than or less than 6.

T: When a figure is drawn about a horizontal line of symmetry, the x-coordinates remain constant,
while the y-coordinates change.

Problem 3: Create symmetrical figures across a diagonal line of symmetry.

T: (Display image of second coordinate plane on \ n
board.) Plot the coordinate pairs in Table D. TabieD ] 111§ |
T: Now use your ruler to connect the points in A “‘[3)’
alphabetical order. Then connect H to A. 5 alsg] o+
S/T: (Draw.) , ,g {_&%2{; |
T: s this figure symmetrical? Turn and talk. F ez ]
S:  Yesit's kind of like a leaf and if | turn the plane at z e 2
i

P
| B31)

an angle the left and right are symmetrical. 2>
Yes, if | drew a line from A to E, then that would a—— .
make 2 symmetrical halves. o 1 I E—

T: This figure is symmetrical about a diagonal line. It begins at the origin and goes through points (1, 1),
(2,2), (3 %, 3%), and so on. (Draw line on board.) We’ll name this line n.

T: Use your pencil to lightly connect the points that are symmetrical to one another about n. Predict
the angle at which these segments intersect n.

S: They should intersect at 90-degree angles. = If the points are symmetric, the line and segments
should intersect at right angles.

Test your prediction by measuring with your protractor.
(Measure.)
In order for these points to be symmetric, what else must be true?

w 4 v A

They have to be the same distance from the line of symmetry. - The distance along the
perpendicular must be the same from the line to the points that correspond to each other.

T: Measure the distances of these points to the line of symmetry to confirm that they are truly
symmetric.

S:  (Measure the distance of the points.)
If | wanted to plot another pair of points that were symmetric about n, what would | do? Turn and
talk.

If time permits, ask students to compare the coordinates for the symmetric points. While the reversal of the
coordinates is apparent for the line y = x, challenge students to test whether this pattern holds for other
diagonal lines (e.g., y is twice as much as x).

I COMMON Lesson 18: Draw symmetric figures on the coordinate plane.
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Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Draw symmetric figures on the
coordinate plane.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for

misconceptions or misunderstandings that can be addressed in

the Debrief. Guide students in a conversation to debrief the
Problem Set and process the lesson.

You may choose to use any combination of the questions below

to lead the discussion.

=  Compare drawing symmetric figures on the coordinate

grid to drawing them on blank paper.

= Does the orientation of the line of symmetry change

the way symmetric points must be drawn? Why or
why not?

=  What must be true for a pair of points to be symmetric

about a line?
=  When drawing figures about a vertical line of

symmetry on a coordinate plane, explain why only the

x-coordinate differs in symmetric coordinate pairs.

Explain what happens to the coordinate pairs when
drawing symmetric points about a horizontal line on

the coordinate plane.

Lesson 18

Y5 COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Problem Set ﬁ:ﬁ‘ﬁ

o 5
Name 20AMAacy Date

1. Use the plane at right to complete the following tasks
a. Drawa line t whose rule is, “y is always 0.7 A
b, Plot the points from Table A on the grid inorder. 1 g[ =1~ 11"~
Then draw line segments to connect the points,
Table A Table B / Nerl !
T e aV A
| 102,03 (02, ” ! |
i‘loa.nsl (031 | ik
[T o500 | |(os |3> < >
I , L B 4 '
06,02)
0,12)
08,02) (od, 12 o8 /
= @812 NAN-HHHANA
[ (09, 1.3)|
(11,05 _(_U 09)\ 1 IR ™ I
! 1 !
(1.2,03) SJ Py U)‘
e s "
(73,08 (15,GQ)\ 0 6 > w6

¢ Complete the drawing to create a figure that is
symmetric about line ¢. For each point in Table A, record the corresponding point on the other side

of the line of symmetry In Table 8

Compare the y-coordinates In Table A with those In Table B. What do you notic

The differen® beheen 2 ports in Table A are +he Same. asthe
difference in Table B.

. Compare the x-coordinates in Table A with those in Table B. What do you notice?

The X~coordinates in Table A a the Same asthow in
“Table B.

2. This figure has a second line of symmetry. Draw the line on the plane and write the rule for this line.

The rule is X s dlways 0.7",

“ C OMM()r\ U engageny 5.7

e AL s L,

NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

When asking questions, provide visuals
to support understanding. For
example, when asking the fourth
question, draw before you speak.

Step 1: Draw a vertical line of
symmetry on the coordinate plane.
Step 2: Say, “Here is a vertical line of
symmetry on the coordinate plane.”

Step 3: Draw two symmetric
coordinate pairs.

Step 4: Say, “Explain why only the x-
coordinate differs in symmetric pairs.”

= In Problem 3, did your partner plot any points on line «? If so, did the pattern of how the x- and y-

coordinates change continue for these fixed points?
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to

the students.

I COMMON
CORE

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Lesson 18:
Date:

Draw symmetric figures on the coordinate plane.

1/31/14

Lesson 18 m

o

. Swap your paper with a nelghbor and have them complete tasks e-g, below .
U
Table A Table B 3

NYS COMMON CORE MATHEMATICS CURRICULUM

. Use the plane below to complete the following tasks

Draw o line u whose rule s, “y is equal to x + 3°

éys})i
(wl*}
(LAY
(k)

ngﬁ |

Construct a figure with a total of 6 points all on the same side of the line.

Record the coordinates of each point, in the order n which they were drawn, In Table A,

2]

Lesson 18 Problem Set m

f COMMON son 18 raw tymmenr & figures 0n the CO0rdinate pane. n
| et T a engage s

e. Complete the drawing o create a figure that s symmetric about k. For each polnt in Table A, record

the corresponding point on the other side of the line of symmetry in Table 8.

UEMJ +he line. of Symmetcy, u, L cunted the urits.
The unts should be €ual dlistance fram line L. Z he
4o be. el beause lioe u’s tule i, y is equal o %+

[€3) Bv-nc-sA |
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Problem Set

Name Date

1. Use the plane at right to complete the following tasks.
a. Drawaline t whose ruleis, y is always 0.7.

A
b. Plot the points from Table A on the grid in 1.5 T
order. Then draw line segments to connect the
points.
Table A Table B
1.0
(0.1,0.5)
(0.2,0.3)
(0.3,0.5)
(0.5,0.1)
(0.6, 0.2) 0.5
(0.8,0.2)
(0.9,0.1)
(1.1,0.5)
(1.2,0.3) 0 05 10
(1.3,0.5)
¢. Complete the drawing to create a figure that is symmetric about line t. For each point in Table A,
record the corresponding point on the other side of the line of symmetry in Table B.
d. Compare the y-coordinates in Table A with those in Table B. What do you notice?
e. Compare the x-coordinates in Table A with those in Table B. What do you notice?
2. This figure has a second line of symmetry. Draw the line on the plane and write the rule for this line.
COM MON Lesson 18: Draw symmetric figures on the coordinate plane. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Problem Set

3. Use the plane below to complete the following tasks.
a. Draw aline u whose rule is, y is equal to x + i.

b. Construct a figure with a total of 6 points all on the same side of the line.
c. Record the coordinates of each point, in the order in which they were drawn, in Table A.

d. Swap your paper with a neighbor and have him or her complete Parts (e—f), below.

A
Table A TableB |
] -
(x,7) (x,y) | |-
2 Eenshosessmaiesssnionssesenbnsmsssssbiossnssbessssnabinssssssiasmssse hessssssamsssasbesesssesbpnssens
1 ........
H >
0 1 2 3
e. Complete the drawing to create a figure that is symmetric about u. For each pointin Table A, record
the corresponding point on the other side of the line of symmetry in Table B.
f. Explain how you found the points symmetric to your partner’s about u.
COM MON Lesson 18: Draw symmetric figures on the coordinate plane. n
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Name Date

1. Kenny plotted the following pairs of points and said they made a symmetric figure about a line with the
rule:

y is always 4.

(3,2)and (3, 6)
(4,3)and (5, 5)

3 1
(5,3 and (5, 73)

1 1
(7, 15) and (7, 65)

Is his figure symmetrical about the line? How do you know?

I COMMON Lesson 18: Draw symmetric figures on the coordinate plane.
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Name Date

1. Use the plane at right to complete the following tasks. A

a. Draw aline s whose rule is, x is always 5. 15

b. Plot the points from Table A on the grid in order. Then

draw line segments to connect the points in order.

Table A Table B 10

(1, 13)

(1,12)

(2, 10)

(4,9)

(4,3)

(1,2)

(5,2)

c. Complete the drawing to create a figure that is symmetric

about line s. For each point in Table A, record the symmetric point on the other side of s.

d. Compare the y-coordinates in Table A with those in Table B. What do you notice?

e. Compare the x-coordinates in Table A with those in Table B. What do you notice?

I COMMON Lesson 18: Draw symmetric figures on the coordinate plane.
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2. Use the plane at right to complete the following tasks.
a. Draw aline p whose rule is, y is equal to x.

b. Plot the points from Table A on the grid in order. Then draw line segments to connect the points.

A
Table A Table B 6
1 1
5 s
(1,2)
1 .1
(15 17) 4 —
(2,4) -
1 1 3
(35, 35)
. -
2 2 | e
1 ;
; >
0 1 2 3 4 5 6
c. Complete the drawing to create a figure that is symmetric about line p. For each point in Table A,
record the symmetric point on the other side of the line p in Table B.
d. Compare the y-coordinates in Table A with those in Table B. What do you notice?
e. Compare the x-coordinates in Table A with those in Table B. What do you notice?
COM MON Lesson 18: Draw symmetric figures on the coordinate plane. n
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Lesson 18 Coordinate Plane Template

Table A

Point | (x, y)

A

| O O W

Table B

Point | (x, y)

I

H
G
F

TTAJ) SRR SV SN SR SO SN MU SUNUIN SO SO SO
8 luspbemi P N S SR S T M S -

........
6 A’ ......................................
4 ......................................
2 Borerenesbicassneatinsssnssaescassasshonsussashossenssrimssansssiresasassibassnsnss fosassens fponssnsns)
0 2 4 6 8

Table D

Point (2, v)

A (1,1)

(2,3)

T Q| m| m| O Ol W
~
\IH
N
U

I COMMON Lesson 18: Draw symmetric figures on the coordinate plane.
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Table C

(x,y)

Table D

(x,¥)

...........................................................................................................

wessssssdessssssastannnsnnniasnannnsshonnnranndeansannatansasannisannentnseansannaniennannnasnannnnnnnd

(@) ev-nc-sa |
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Lesson 19

Lesson 19

Objective: Plot data on line graphs and analyze trends.

Suggested Lesson Structure

B Fluency Practice (13 minutes)

[ Application Problem (6 minutes)
Concept Development (31 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (13 minutes)

= Sprint: Make Larger Units 4.NF.1 (9 minutes)
= Subtract a Fraction from a Whole 4.NF.3 (4 minutes)

Sprint: Make Larger Units (9 minutes)

Materials: (S) Make Larger Units Sprint

Note: This Sprint reviews G5—Module 3 concepts.
Subtract a Fraction from a Whole (4 minutes)
Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 3 concepts.
T: Simplify 130 by using larger fractional units.
1
S: =

T: What'sli—l?
10 5

S: i.
10
T (Writel=-2=2)
10 5 10
T: There are many ways to solve 11—10 —é. Maybe you
used one of these strategies: (Write 1 — 1—0+1—10,
1=t Lt 11z 2 ) Discuss the solution

10 10 10’10 10 10°

I COMMON Lesson 19: Plot data on line graphs and analyze trends.
CORE Date: 1/31/14

NOTES ON

MULTIPLE MEANS FOR
ACTION AND
EXPRESSION:

If students need a bit more guidance in
using strategies to solve the Subtract a
Fraction from a Whole fluency activity,
focus on one strategy at a time.
Choose between compensation, break
apart, convert to fractions, or another
strategy. Guide students towards
skillful mastery with repetition and
practice using scaffolded questioning
and choral response as modeled here.
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methods with your partner.

S: (Discuss.)

T: Solve the following problems using any method.

T: (Beneath 12 -2 =2 write Zi—l.) What's 2 — — 22
10 5 10 10 5 10 5

S 1—

10°

. . . . . 1 1
Continue with larger numbers of ones before switching to another set of related differences, such as 1;—ﬁ

1 1
and 1——-.
12

6 ?

Application Problem (6 minutes) 18
Three feet are equal to 1 yard. The following table
shows the conversion. Use the information to 15
complete the following tasks:
(7]
1. Plot each set of -ch 12
coordinates. Feet | Yards >
2. Use a straightedge to 3 1 9
connect each point.
3. Plot one more point on 6 2 6
this line and write its
coordinates. 9 3
4. 27 feetcan be 12 4 3
converted to how many 5
ards?
’ 3 6 9 7 15>
5. Write the rule that describes the line. feet

Note: This problem reviews concepts from the first topics in this

module. ‘z|

Concept Development (31 minutes) 9
6
Materials: (S) Line graph practice sheet
3
Read and interpret line graphs.
T: (Post image of Problem 1 from the line graph practice
sheet on the board.) How are this coordinate plane and M., 278 =9vd
the one from our Application Problem different from 5. Rule: Zis 3times 3"‘“‘“‘ Hran *a_

others we’ve been looking at? Turn and talk.
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The x- and y-axes have labels and different units on them. -> This new one isn’t a straight line.

A coordinate plane can be used to show a set of data, like you see here, in the form of a line graph.
What information is this line graph showing us?

How much Fido weighs on certain days. > Fido’s weight.

Right, this graph shows a German Shepherd, Fido’s, weight over a period of time. What information
is shown on the x-axis?

Fido’s age.

What unit is being used to
show Fido’s age?

There’s a label every 4
months. = The grid squares
split up the x-axis into units
of 2 months.

What is shown on the y-axis
and in what unit?

Weight (in pounds}

Fido’s weight in pounds. >
Each 20 pounds is labeled.
- The grid squares split up
the y-axis into units of 10
pounds.

v

0 4 8 12 16 20 24 28

Look at the data contained in Age (in months)
the graph. What can you learn about Fido’s weight by

looking at the graph?

He weighed about a pound or two when he was born

and gained weight fast! - Fido gained weight until he

was about 20 months old and then he stopped. =2

Fido weighed about as much as | do when he was only

a year old!

According to the graph, Fido weighed about 1, maybe Support students working below grade
2, pounds at birth. About how much weight did Fido '?Ve' and Oﬂjefs read the fidO’S Weight
gain during the first 4 months of his life? How do you line graph with the following

know? modifications:

= Use color to outline the line and

About 29 or 28 pounds, because he started at 1 or 2 its points, as well as the

pounds and then his weight increased. It reached 30 information on the x- and y-axes.
pounds at 4 months. = The difference between his 4- = Add additional labeling to the x-
month weight and his birth-weight is 28 or 29 pounds. and y- axes, or at least check that
About how much did Fido weigh at 8 months old? SRR Gl el [FET I e

count units along each axis.

About 55 pounds.

= Draw additional lines or labels for

How can you find out how much weight Fido gained points that do not intersect a
between the age of 4 months and 8 months? Turn and clearly labeled y-coordinate (such
talk. as0,1).

COM MON Lesson 19: Plot data on line graphs and analyze trends.
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| can subtract 30 pounds from 55 pounds. = | could count up from 30 pounds. = | can find the
difference between his weight at those ages. He gained 25 pounds between 4 and 8 months.

So, did Fido gain more weight in the first 4 months of his life, or the second 4 months?
The first 4 months.

About how much more?

About 5 pounds more.

Compare the segment that shows the change from 0 to 4 months with the segment that shows the
change from 4 months to 8 months.

They’re a lot alike, because they both go up, but the line from 0 to 4 is a little steeper. = The
triangles that have these segments as their longest sides are different. The one | see for 0 to 4
. . . 1
months has a height of 3 units and the one | see for 4 to 8 months has a height of 25.
Work with a partner to find out how much weight Fido gained during the remaining 4 month
increments on the graph.
We know that Fido gained more weight from birth to 4 months than he did from 4 months to 8
months. What do you notice about the two segments joining those points?
The segment for the first 4 months is steeper, because he gained more weight then.
Explain what happens to Fido’s weight and the line on the graph between months 20 and 28.
Fido’s weight stays the same, and the line doesn’t change, it just goes straight across. = Fido’s
weight remains constant so the line is horizontal.
The line becomes horizontal to show that his Lesson 18 Problem Set
weight is unchanged during that time. In this
case, Fido’s weight stayed the same. e S oate
Can we make a prediction about what this line a0t vttt s Dea s Bt o et e e
follow.
graph might look like if we could see the next 28
months of Fido’s life? Why or why not? Turn and 32
talk. <
We can’t really tell from this information. His &'
weight might just keep staying the same. My dog -
was full-grown at 2 years old. = If Fido gets sick - B Mg T =
he might start losing weight a bit, but there’s no
. 3. How many inches of rain fell during this S-hour period?
way to know. > Well, a lot of things could 2% o225 jnthee. oF rain Jell during this E-hesr
. . Peried .
ha ppen. He m|ght not exercise Very much and b. Dﬁmwmcnnau-haurpeuondmjmcnmnlamexualnnw.@nww X
. . . % inch of rain feil between XB0and. Bibopm - The line
gain weight. Or, he might run away, and have a went Up & inthy 04 Hme. Went from 230 ko B0 pm.
. . . . c ’Dunrgwt\-mmll-hourpenoadldralnhllmos(raoldlv’Expulnhowyouknow
hard time finding food and lose weight. hirc 160 ”-'mm?;?:{ From 420 to 670 pm becowse.
All of you could be right, but the truth is, we have b i Tl T mm
no way of knowing. This line graph simply shows . For avary inch ofrain that fellhere,  nearsy community n the mountais received  foot snda half
of snow, How many inches of snow fell in the mountain community between 5:00pm and 7:00pm?
us what Fido’s weight was at these specific times A %tul of £ incth of rain ful behoten S0 and 7:00pm.
. Lo ) R I Thot meang Hhe mountain tommuniby Get 3 of o feot and
in his life. We can’t predict how or if Fido's o hob of Snow or 2 of a fest (9inches ) of Snow.
weight will change in the future without more (18 inches) = Sinches or 212 fet) v 4(F 8= 3 4
information than what is contained in this graph.
COMMON Lesson 19: Plot data on line graphs and analyze trends.
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Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Plot data on line graphs and analyze
trends.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a

Lesson 19

2 Mr. Boyd checks the gauge on his home's fuel tank on the first day of every manth. The fine graph at right

was created using the data he collected. %
3. According to the graph, during which month(s) does Boyd's Monthly Fuel Usage

the amount of fuel decrease most rapidly?
\)—m.m.ry s the moath in wWhith
fve| decrenses mest rapidly.

b. The Boyds tock a month-long vacation. During
which month did this most likely oceur? Explain how
you know using the data in the graph,

Tn Joly no fuel wos used. betawse
} y .

The, line. is Hof That 18 When

they went on yoeodien .

Fuel Gouge Reading
|

€ Mr. Boyd's fuel company filled his tank once this
year. During which month did this most likely occur?
Explain how you know.

The 4ank LS Lilied. in wa [ u
becauge, the line went Up 0 0 o
Mtunivﬁ fuel wos odded

- - s
JEMAMI) ] ASOND
Month

d. The Boyd's fuel tank holds 284 gallons of fuel when full, How many galions of fued did the Boyds use in
Februaey? IF full means the tonk. tontaing 484 llens, each inftrval
Q). gy on the Foel Gouge Ry cepresents M1 LA -
o Febroary the line Lent down 2 units or 355 galleny

(anrs) mcnninﬁ ab‘-s':iallnna of fuel were LSed.

. Mr, Boyd pays 53.54 per gallon of fuel, What is the cast of the fued used in February and March?

Tn February he line Lsent dewn 2 units andin March,

L unit for o fotal of 3 units in thee & months. Thet 8

a foro) oF 5325 aallons (3r17.%). Gach 30.‘@ costs #43.5Y

o the, Iotal fuel Tost is #8857 (8325x35Y)

conversation to debrief the Problem Set and process the lesson.

You may choose to use any combination of the questions below

to lead the discussion.

=  How did you find the answer for Problem 1(c)? Did you

use subtraction or just look for the steepest line?
Explain your thought process.

=  How did you setup your work when solving Problem

1(e)?

= |n Problem 2, how much fuel was in the tank on April 5,

May 5, and June 5? Why can’t we answer these
guestions?

=  From the graph on rainfall accumulation, we see that
the amount of rain falling throughout the day varied.
Is this your experience of rain? Would the graph of a
different rainy day have the same shape? How might it

be the same? Different?

= Do you think other customers of Mr. Boyd'’s fuel
company in the same neighborhood might have a
graph with a similar shape? Why or why not?

I COMMON Lesson 19:
CORE Date:

1/31/14

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Plot data on line graphs and analyze trends.

NOTES ON
LINE GRAPHS:

The third question uses Mr. Boyd'’s Fuel
Usage graph to help students
understand that the segments
between each point on the graph serve
to connect those data but do not
communicate data. Mr. Boyd may
have used much fuel on one day and
very little on another day. There is no
way of knowing. What is known is how
much fuel was in his tank on the first of
each month. The graph shows a sharp
decrease between January and
February, but perhaps if those 30 days
each had a data point, the graph would
look much different.
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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Lesson 19 Sprint m

A # Correct
Simplify.
1 = 23 ~=
2 2- 24 ==
3 = 25| o=
4 2. 26| -
5 2 - 27| o=
6 2 - 28| o=
7 == 29| -
8 = - 30| o=
9 2 31| o=
10 §= 32 §=
11 ~- 3| o=
12 - 3| D=
13 2= 35| -
14| o= 36| o=
15| - 37| 2=
16| o= 38| -
17 o= 39| -
18| - 40| -
19| - | 3=
20| - 22| -
21 == 43| -
22| == 44| ==
ggﬁ/}EMON LD:stSeon 19: :l/(;tlc/iiza on line graphs and analyze trends. eng_age ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Sprint m

B Improvement # Correct
1 - 23| -
2 | - 24| ==
3| == 25| -
4| 2= 26| ==
5 2- 21| =
6| 2= 28| ==
7| 2- 2| 2
8| 3= 0| -
9| == 31| ==
10| 3= 2| -
1| == 33| ==
12| = 34| -
13 2= 5| 2.
| - 36| -
15| = | o=
16| = 38| .-
17| 2= 9| -
18| - s 2=
19| == “| 2=
20| o= 2| =-
21| - 3| -
22| - | 2-

II COMMON Lesson 19: Plot data on line graphs and analyze trends.
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lesson 19 Line Graph Practice Sheet

A Fido’s Weight
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0 4 8 12 16 20 24 28
Age (in months)
A Fido’s Weight
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< . :
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Name

Lesson 19 Problem Set

Date

1. The line graph below tracks the rain accumulation, measured every half hour, during a rainstorm that

began at 2:00 p.m. and ended at 7:00 p.m. Use the information in the graph to answer the questions that

follow.

N

[EnN

Rainfall (inches)
N

Time (p.m.)

a. How many inches of rain fell during this five-hour period?

2:00 3:00 4:00 5:00

65:00 7:08

b. During which half-hour period did % inch rain fall? Explain how you know.

¢. During which half-hour period did rain fall most rapidly? Explain how you know.

d. Why do you think the line is horizontal between 3:30 p.m. and 4:30 p.m."?

e. Forevery inch of rain that fell here, a nearby community in the mountains received a foot and a half
of snow. How many inches of snow fell in the mountain community between 5:00 p.m. and 7:00

p.m.?

I COM MON Lesson 19: Plot data on line graphs and analyze trends.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

2. Mr. Boyd checks the gauge on his home’s fuel tank on the first day of every month. The line graph at
right was created using the data he collected.

a. According to the graph, during which month(s) Boyd’s Monthly Fuel Usage
does the amount of fuel decrease most rapidly? Ful :
f
[T
b. The Boyds took a month-long vacation. During I
which month did this most likely occur? Explain \ ]
how you know using the data in the graph. I
2 |
3 |
S
Q) R
< l
QJ —
S l
S
S
©
c. Mr. Boyd’s fuel company filled his tank once this §
year. During which month did this most likely
occur? Explain how you know.
Empty

J FMAMIJ J A SOND
Month

d. The Boyd family’s fuel tank holds 284 gallons of fuel when full. How many gallons of fuel did the

Boyds use in February?

e. Mr. Boyd pays $3.54 per gallon of fuel. What is the cost of the fuel used in February and March?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Exit Ticket

Name Date

1. The line graph below tracks the water level of Plainsview Creek, measured each Sunday, for 8 weeks. Use
the information in the graph to answer the questions that follow.

Plainsview Creek Water Depth

Depth (in feet)

a. About how many feet deep was the creek in Week 1?
b. According to the graph, which week had the greatest change in water depth?

c. ltrained hard throughout the sixth week. During what other weeks might it have rained? Explain
why you think so.

d. What might have been another cause leading to an increase in the depth of the creek?

I COM MON Lesson 19: Plot data on line graphs and analyze trends.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

Name Date

1. The line graph below tracks the balance of Howard’s checking account, at the end of each day, between
May 12 and May 26. Use the information in the graph to answer the questions that follow.

A Howard’s Checking Account

DY T ’_\ ________ !

TN [

Dollars (in thousands)

5/12 5/19 5/26
Date

a. About how much money does Howard have in his checking account on May 217?

b. If Howard spends $250 from his checking account on May 26, about how much money will he have
left in his account?

c. Explain what happened with Howard’s money between May 21 and May 23.

d. Howard received a payment from his job that went directly into his checking account. On which day
did this most likely occur? Explain how you know.

e. Howard bought a new television during the time shown in the graph. On which day did this most
likely occur? Explain how you know.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

2. The line graph below tracks Santino’s time, at the beginning and end of each length of a triathlon. Use
the information in the graph to answer the questions that follow.
Santino’s Triathlon

30)--eeeeee SBR——— RENSRE ST i A A R S SR R A . —— waR—— .

Distance from finish line (in km)

Time (p.m.)

a. How long does it take Santino to finish the triathlon?

b. To complete the triathlon, Santino first swims across a lake, then bikes through the city, and finishes
by running around the lake. According to the graph, what was the distance of the running portion of
the race?

¢. During the race Santino pauses to put on his biking shoes and helmet, and then later change into his
running shoes. At what times did this most likely occur? Explain how you know.

d. Which part of the race does Santino finish most quickly? How do you know?

e. During which part of the triathlon is Santino racing most quickly? Explain how you know.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

Lesson 20

Objective: Use coordinate systems to solve real world problems.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (38 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Subtract a Fraction from a Whole 4.NF.3 (9 minutes)

= Express Fractions as Decimals 4.NF.3 (3 minutes)
Sprint: Subtract a Fraction from a Whole (9 minutes)

Materials: (S) Subtract a Fraction from a Whole Sprint

Note: This Sprint reviews G5—Module 3 concepts.

Express Fractions as Decimals (3 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 4 content.
T:  (Write % on board.) Express the fraction in hundredths.

50 hundredths.

T: Write this number as a decimal.
(Write 0.50.)

T:  (Write % on board.) Express the fraction in hundredths.

S: 5 hundredths.

T: Write this number as a decimal.

S: (Write 0.05.)

. . . 316 8 37 3 9 101 3 4 1 4 7
Repeat the process with the following possible sequence: 2'2°20°20°5°5°50° 50" 50 ' 2’2’ 25" 25" and 7
COMMON Lesson 20: Use coordinate systems to solve real world problems. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

Concept Development (38 minutes)

Materials: (S) Problem Set

Note: An Application Problem is not included in this lesson in order to provide adequate time for the Concept
Development.

Suggested Delivery of Instruction for Solving Lesson 20’s Word Problems.
(All times are approximate.)

1. Read the graph or scenario. (3 minutes)
Review the following questions and have students discuss the answers before beginning the first problem.

=  What data is the graph or scenario communicating?
=  What information and what units are shown on the axes?

As students discuss, circulate. Reiterate the questions above. After a minute or so, have the pairs of students
share their thoughts.
2. Solve the problems. (9 minutes)

Give everyone five minutes of quiet work time to answer the questions. After four minutes, invite them to
work together if they so choose in order to complete all components of the problem. All students should
write their equations and statements for each question.

3. Assess the solution for reasonableness and review the e T
lame Date
answers. (4 mantes) 1. The line graph below tracks the total tomato production for one tomato plant. The total tomato

praduction is plotted at the end of each of 8 weeks, Use the information in the graph to answer the

Give students the opportunity to explain the R Tote T Producdon
reasonableness of their solutions with a peer. Review the
answers with the whole class.

=3

4. Debrief. (3 minutes)

Tomato production (in pounds)
«

Each question is followed by a set of questions to support
you in guiding students to think more deeply about the

% 7 8 9 0 1 12 13

data. e
ds of tom. did thi: the end of 13 weeks?
Problem 1 Y e o pradutnd, 10 e o8 omiees af e o
of 13 Weeks.
. . . How f k ?
The line graph below tracks the total tomato production . LT‘"?’::‘";Z:“;“;’::ZS:Z:“ET:;’ e agrtirres e g
i i Thi. It jed axba}weck._7ondifwuphqlh«s
for one tomato plant. The total tomato production is R ot 1 i Aitlome & e tom,
c. Which one-week period showed the greatest change in tomato production? The least? Explain how
Plotted a.t th'e end of each of 8 weeks. Use th'e el e g g;ww prodsiiar Mk g
information in the graph to answer the questions that e e e Tive. o 1o 15 Fict baloter Lovas Hast. Thot
foll means i didnit make any fsmadees then.
OlIoOW. . 'During weekis 6-8, Jason fed the tomato pldnt ust water. During weeks 8-10, he used a mixture of
‘water and fertilizer A, and in weeks 10-13 he used water and fertilizer 8 on the tomato plant.
. . mpare th o produ for th riods of time.
a. How many pounds of tomatoes did this plant i Candacs Fibols Tk, Tomaaus, Kb Bkiiiiar: A s s
mMake. more femaktes than just +he waken Feckilizer B didnt
produce at the end of 13 weeks? Seem +o hep ok all beususe“Hh. plant hardly inercasea
Qrﬁu\-im durir\5 weeks 0-13.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

b. How many pounds of tomatoes did this plant produce between Week 7 and Week 11? Explain how
you know.

c.  Which one-week period shows the greatest change in tomato production? The least? Explain how
you know.

d. During weeks 6-8, Jason fed the tomato plant just water. During Weeks 8-10, he used a mixture of
water and Fertilizer A, and in Weeks 10-13, he used water and Fertilizer B on the tomato plant.
Compare the tomato production for these periods of time.

G e P\o.m'i’ ?wod\,u:czok \olbs oF
Total Tomato Production
\ vratoes

b. The plont ng\uce_pL b lbs of torodors Fromm weele
THo 1. T had made 2 1be atweek T + ituwas
vp & 9 poands 103 wee k. |1 Thediference is 6 Ibs.

Tomato production (in pounds)

. C. Week Ao LS Hae Srm“'e.s'\' éhanﬁg.m least
i was week 1l e 1Z. The lne 1S muck steepey lbeteear,

weeks 9o [0 Haan cuuﬁz;#ur ‘h"VLL + i+ is FPlat letwvesn

weeks 1312, Thot means i+ didn'} make euna fomatoes
Hen .

d The oty elped make tovnaltes, put fectilize A
&&mcdﬁ-b ml:e eve Yonodves Haam osr Hu
wolte. Fechhizer B g+ “eenn Yo help at ol becacs:
$he plont howd I‘_ﬁ Ncveased preduction du\n'rxﬂ weel's,

o1 ’

Problem 1(a) asks students to find the total production, assuring
they are reading the information correctly. Be sure students

understand that each data point (including Week 6) is a NOTES ON

cumulative data point, not a starting value. Problem 1(b), MULTIPLE MEANS OF
requires relating the steepness of a segment to greater ENGAGEMENT:
production. To answer Problem 1(c), students must analyze Students may find data plotting and
three separate time periods within the graph. Problem 1(d) analysis more engaging if the data is
requires students to convert from pounds to ounces in order to self-generated. Consider allowing
find the number of cans Jason can make. students to develop and administer

simple surveys or grow and measure

During the Debrief (see the protocol above), the second their own plants.

guestion challenges assumptions students may have made
about the effectiveness of the fertilizers. We can speculate analyzed on paper or could be entered
about why the data changed the way it did, but the line graph into simple spreadsheets in a

alone does not provide enough information to know the truth spreadsheet program and plotted using
of what happened. the graph features contained therein.

Such data might be plotted and

= Which of the feeding methods used by Jason would you
recommend he use to increase his tomato production next year? Why?

I COMMON Lesson 20: Use coordinate systems to solve real world problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

2. Use the story context below to sketch a line graph, Then answer the quastions that follow,

The number of . l grode students attending Mognolia School hos changed over time. The school opened in

= Would your answer change if you learned that 2006, with 155 5 grader. Thestudent poption gre the same amount eoch yeor, efor reocting it
. largest class of 210 students in 2008, The following r, Mognoba los th of its fifth In
dur'ng WeEks 10_13, the temperature dropF)Ed 70101;rmla”mmrdmpp:droIslm:emsoMleymr::nmc:nn:mnl::’l;;;.ar:’:min:ny::;tI

envoliment grew by 7 students each year.

dramatically in Jason’s town?
= What other factors may have had an impact on T 1]
the tomato plant’s production? /\
\

=  Why might this information be helpful? Who 1
might be interested in seeing it?

Magnolia School - 5" Grade Enroliment

Students
\
B2

Problem 2 / \ i
/ \
Use the story context below to sketch a line graph. Then / - \_/
answer the questions that follow. sol LIt !
. . . <>'_06"Ul I T S VS v R - B
The number of fifth-grade students attending Magnolia e
School has changed over time. The school opened in NI s e B et ek i G
2006, with 156 students in the fifth grade. The student il
R b. _aﬂ\f:em nhir.hlvnnwasmd’mnmatmmwplnsmden&lpooulallon? J_(;Uc)ﬁsc

population grew the same amount each year before Between AI08 ¢ 2009 the Sthool lost i (or 30) Shudents.  THIRI=C

. . . This Wos the arearesr Charge. in populokion.
reaching its largest class of 210 students in 2008. The €. 1 tha 5™ grade populstion continues to grow i the same pettem s I 2012 and 2013, i whatyear

. . . . n u s enrollmen If +he §th 4o Jladon
following year, Magnolia lost one-seventh of its fifth- busplr=tleo i U il e s i
graders. In 2010, the enroliment dropped to 154 students T WO e et vt m?’igﬁf"é’, aon,

. . 42572 (o mp

and remained constant in 2011. For the next two years, i NG i BB -

the enrollment grew by 7 students each year.

a. How many more fifth-grade students attended Magnolia in 2009 than in 2013?
b. Between which two consecutive years was there the greatest change in student population?

c. If the fifth-grade population continues to follow the same growth pattern as in 2012 and 2013, in
what year will the number of students match 2008’s enroliment?

Tlo
A Magnolia School - 5™ Grade Enrollment 4) '$¢ There are 12 mwore shdevh 1n 2009.
ey : - 18

Renrd i
—_—

y //\ 12

b) Behweon 2008 € 2000 Hhe cchao| (oot T of (o., 30 ,4‘44,,45\
vh roruh"\'a‘\_ﬂ;\ was He Orco'l!.\‘\’ d/m»ag in Fo?u[u‘i‘im.

g
§ /
& (, lote
(> Tovi S 2008: 2AS
t-1l68
£ Tstudehs e
i § % e o 4 2 shudeh
v 4L 720
150) TH gwj"‘{‘ pope [ehian 2013 4Lyean =221
R I TS VR T Cotinues o r” i ¥ sane
Years ?‘#cm)’hn. population will reach
210 aog:y. (oj 2014.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20

In this problem, students are given the task of reading a story context about the changing fifth-grade
population of Magnolia School. They must read carefully to extract the necessary data and complete the line
graph. In Problem 2(b) the phrase greatest change, could pose a challenge as students may be tempted to
look for the two years in which the population increases the most. However, in this case, the greatest change
is actually a large decrease in student enrollment.

Suggested Debrief Questions:

= Magnolia School won an award for excellence in teaching in 2011. Do you think that the award had
an affect on the number of students attending the school? Explain.

= Magnolia School had its funding reduced. As a result,
the athletic and art programs were cut. In which year
or years might you guess that this occurred? Explain
what lead you to that conclusion.

NOTES ON
MULTIPLE MEANS OF
REPRESENTATIONS:

Creating line graphs may pose a

. . . . . L. challenge to students with fine-motor
= Who might be interested in seeing the information in il At @orsier preidinalEme:

this graph? Why? scale graph paper (such as 1 inch) to
scaffold their efforts.

= Could there be other explanations for changes in
student enrollment? Share them.

Student Debrief (10 minutes)

Lesson Objective: Use coordinate systems to solve real world problems.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions below

to lead the discussion.
NOTES ON

=  How are the line graphs alike and different? LINE GRAPHS
=  How did your solutions differ from your neighbor’s

solutions? As in G5—-M6—Lesson 19, students must

learn to be wary of jumping to
conclusions when looking at data. Itis
= Can you see ways in which the data could be used to important to question assumptions.
misrepresent the effectiveness of the fertilizer or the
reasons for changes in the enrollment?

=  When we see data used in advertisements we need to pause and think about its power to persuade
us. Can you think of any ways data is used to get you or your family to buy a product?

=  What other scenarios might be interesting to graph?

Exit Ticket (4 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket.

I COMMON Lesson 20: Use coordinate systems to solve real world problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 20 Sprint

A Subtract. Give each answer as a mixed number in its simplest form. # Correct
1 4.2~ 23 3.5=
2 3.2- 24 3-3-
3 2-2- 25 3.2-
4 1-2= 26 3-5-
5 1.3 27 2.1-
6 2-3= 28 4.1-
7 4.3- 29 3.5.
8 4.2. 30 2-2-
9 2-3- 31 4.2-
10 2-%- 32 3%
11 2.2- 33 4.2.
12 3.2- 34 2.3.
13 3= 35 3.2
14 4-2- 36 4.2-
15 2-%: 37 4-$=
16 3.2- 38 3.1.
17 2. - 39 3.2
18 4.2 40 4-2-
19 3-2- a1 2-= -
20 3.2- 42 4.2.
21 3.2- 43 3.2.
22 3.%- 44 2. % -
[ GOREVON | o (rsiaarmesomems osshe eslvordprtlems engage"’

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

(cc BY-NC-SA This work is licensed under a

Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.D.33



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 20 Sprint

B imberintosmpentiom - Improvement # Correct
1 1-%= 23 2-%=
2 2-%= 24 2-%.
3 3.2~ 25 2-%=
4 4.2- 26 2.1-
5 1. 27 4.2-
6 2.2~ 28 3.1-
7 4.5- 29 2.2-
8 4.2. 30 4.2
9 2.3. 31 3.2-
10 2.3~ 32 2.2-
11 2-2. 33 3.2.
12 3-.§.= 34 4-%=
13 3.1- 35 2.2
14 4.2- 36 3.2-
15 3-%- 37 3%
16 2.2+ 38 2.~
17 4.5~ 39 2.2 -
18 3.2~ 40 3.2-
19 2-%- 41 4.2~
20 2.2- 42 3.2+
21 2-%= 43 2-.:--
22 3.1- 44 4.2 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

Name Date

1. The line graph below tracks the total tomato production for one tomato plant. The total tomato
production is plotted at the end of each of 8 weeks. Use the information in the graph to answer the

questions that follow. Total Tomato Production
A
@
e 10|
3
Q =y
S /
= /
.S
g /
S
3
S 5 //
g Y
g —
3 2
[y S
7
A\
A5 7 8 9 10 11 12 13 >
Weeks

a. How many pounds of tomatoes did this plant produce at the end of 13 weeks?

b. How many pounds of tomatoes did this plant produce from Week 7 to Week 11? Explain how you
know.

¢.  Which one-week period showed the greatest change in tomato production? The least? Explain how
you know.

d. During Weeks 6-8, Jason fed the tomato plant just water. During Weeks 8-10, he used a mixture of
water and Fertilizer A, and in Weeks 10-13 he used water and Fertilizer B on the tomato plant.
Compare the tomato production for these periods of time.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set

2. Use the story context below to sketch a line graph. Then answer the questions that follow.

The number of fifth-grade students attending Magnolia School has changed over time. The school
opened in 2006, with 156 students in the fifth grade. The student population grew the same amount
each year before reaching its largest class of 210 students in 2008. The following year, Magnolia lost one-
seventh of its fifth-graders. In 2010, the enrollment dropped to 154 students and remained constant in
2011. For the next two years, the enrollment grew by 7 students each year.

A Magnolia School - 5™ Grade Enrollment

200

Students

150

Years
a. How many more fifth-grade students attend Magnolia in 2009 than in 2013?

b. Between which two years was there the greatest change in student population?

c. If the fifth-grade population continues to grow in the same pattern as in 2012 and 2013, in what year
will the number of students match 2008’s enroliment?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Exit Ticket

Name Date

1. Use the following information to complete the line graph below. Then answer the questions that follow.

Harry runs a hot dog stand at the county fair. When he arrived on Wednesday, he had 38 dozen hot dogs
on his stand. The graph shows the number of hot dogs (in dozens) that remained unsold at the end of

each day of sales.

A
32

30

28
26 N\

24 AN
22
20 \

18 \
16 \
14
12 \

10 \
\

Hot Dogs Remaining (dozen)

N PO

W Th F Sa Su M Tu

a. How many dozen hot dogs did Harry sell on Wednesday? How do you know?

b. Between which two-day period did the number of hot dogs sold change the most? Explain how you
determined your answer.

c. During which three days did Harry sell the most hot dogs?

d. How many dozens of hot dogs were sold on these three days?

I COMMON Lesson 20: Use coordinate systems to solve real world problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Homework

Name Date

1. Use the graph to answer the questions.

Johnny left his home at 6 a.m. and kept track of the number of kilometers he traveled at the end of each

hour of his trip. He recorded the data in a line graph.

Johnny'’s Bike Trip

Distance in kilometers

7a 8a 9a 10a 11a 12a 1p
Time of Day

a. How far did Johnny travel in all? How long did it take?

b. Johnny took a one-hour break to have a snack and take some pictures. What time did he stop?

How do you know?

I COMMON Lesson 20: Use coordinate systems to solve real world problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Homework

¢. DidJohnny cover more distance before his break or after? Explain.

d. Between which two hours did Johnny ride 4 kilometers?

e. Which hour did Johnny ride the fastest? Explain how you know.

I COMMON Lesson 20: Use coordinate systems to solve real world problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-MOdLﬂE Assessment TaSk m

Name Date

1. Give the coordinates of each point.

YA
5
1
4 E
A
4 A
31
2
B 3
D
21
2
C 5 b
12
2
D 1
1
21 IC
E -
o * 1 12 2 22 3 3 4 4 5 X
2 2 2 2

2. Plot each point in the coordinate plane above, and label each point with F, G, or H.

F (0,4) G(2,1) H (4232

a. Give coordinates for three points that are on the same vertical line. Include at least one point that
has a mixed number as a coordinate.

b. Give coordinates for three points that are on the same horizontal line. Include at least one point
that has a fraction as a coordinate.

MM N odule 6: roblem Solving wi e Coordinate Plane
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

4, Garrett and Jeffrey are planning a treasure hunt. They decide to place a treasure at a point that is a
distance of 5 units from the x-axis and 3 units from the y-axis. Jeffrey places a treasure at point / and
Garrett places one at point G. Who put the treasure in the right place? Explain how you know.

7
6
5 ®
G
4
3 @
9 ]/
1
0 4 > x

a. Find the y-coordinates by following the rules given for each table.

Table A: Multiply by% Table B: Multiply byi
x y x y
0 0
1 1
2 2
3 3

C MM N odule 6: roblem Solving wi e Coordinate Plane
I SONMON | feduiee: ot Sohing withthe Coorinate 7 engage"y 6.5.2

. @c) BY-NC-SA This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

b. Graph and label the coordinate pairs from YA
Table A. Connect the points and label the line
a. Graph and label the coordinate pairs from 3
Table B. Connect the points and label the line
b
2
c. Describe the relationship between the y- 1
coordinates in Table A and Table B that have
the same x-coordinate.
<€ > x
1 2 3
v

a. Use the graph to give the coordinate pairs of the points marked on the line.

10

rel:

5 10

b. Using this rule, generate three more points that would be on this line but lie beyond the portion of
the coordinate plane that is pictured.
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Mid-Module Assessment Task Topics A-B
Standards Addressed

Write and interpret numerical expressions.

5.0A.2 Write simple expressions that record calculations with numbers, and interpret numerical
expressions without evaluating them. For example, express the calculation “add 8 and 7,
then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large
as 18932 + 921, without having to calculate the indicated sum or product.

Analyze patterns and relationships.

5.0A.3 Generate two numerical patterns using two given rules. Identify apparent relationships
between corresponding terms. Form ordered pairs consisting of corresponding terms
from the two patterns, and graph the ordered pairs on a coordinate plane. For example,
given the rule “Add 3” and the starting number 0, and given the rule “Add 6” and the
starting number 0, generate terms in the resulting sequences, and observe that the terms
in one sequence are twice the corresponding terms in the other sequence. Explain
informally why this is so.

Graph points on the coordinate plane to solve real-world and mathematical problems.

5.G.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system, with
the intersection of the lines (the origin) arranged to coincide with the 0 on each line and
a given point in the plane located by using an ordered pair of numbers, called its
coordinates. Understand that the first number indicates how far to travel from the origin
in the direction of one axis, and the second number indicates how far to travel in the
direction of the second axis, with the convention that the names of the two axes and the
coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for each student is to achieve Step 4 mastery. These
steps are meant to help teachers and students identify and celebrate what the student CAN do now and
what they need to work on next.
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A Progression Toward Mastery
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Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of | Evidence of some | Evidence of some | Evidence of solid
and reasoning without | reasoning without | reasoning with a reasoning with a
Standards a correct answer. a correct answer. correct answer or correct answer.
Assessed evidence of solid

reasoning with an

incorrect answer.

(1 Point) (2 Points) (3 Points) (4 Points)
1 The student gives the The student gives the The student gives the The student correctly
coordinates for one coordinates for two coordinates for three gives the coordinates for
5.G.1 point on the plane and | points on the plane points on the plane four or five points using
uses correct notation, and uses correct and uses correct correct notation as:
including parentheses notation, including notation, including A (3, 4)
and a comma. parentheses and a parentheses and a B (4,2)
comma. comma. 1
G
1
D(1,2;)
3 1
E(1547)

2 The student plots one The student plots one The student is able to The student correctly:
point, but does not point with label or two | correctly plot three = Plots three points
label it. points without labels. points, but does not )

5.G.1 label them. . Labels. the points on
the grid.

3 The student is unable The student gives The student gives two | The student:
to give coordinates for | coordinates for two coordinates on the = Gives three collinear
points on the same points on the same same vertical line and points on a vertical

5.G.1 vertical line or vertical line or two coordinates on line (all three points
5.0A.3 horizontal line. horizontal line. the same horizontal have the same x-
line. coordinate).
= Gives three collinear
points on a horizontal
line (all three points
have the same y-
coordinate).

4 The student is neither The student is unable The student identifies The student:
able to identify to identify Garrett’s Garrett’s placementas | = |dentifies Garrett’s
Garrett’s placement as | placement as correct, correct, but the placement as correct.

5.G.1 correct nor able to but does explain the explanation lacks = Clearly explains the
explain the reasoning reasoning used. clarity. reasoning used.
used.
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Mid-Module Assessment Task m

A Progression Toward Mastery

5 The student: The student: The student: The student:
= Partially completes = Correctly completes | = Correctly completes | = Correctly completes
the tables in Part the tables in Part the tables in Part (a) the tables in Part (a).
5.G.1 @) (@) = Plots all points in Table A:
5.0A.2 = Plots a few pointsin | = Plots some pointsin Part (b), connecting I .
Part (b), but does Part (b), but does the points with a (0, 0); (1, E)’ (2, 2); (3,
5.0A.3 ) 1
not connect the not connect the line. 1 E)
points with a line. points with a line. = Describes the Table B:
= Makes no attempt = |ncorrectly relationship 00): (1.5 (2 4.
to describe the describes the between (0,0); (1, 4)’ (2, 2)’
relationship relationship corresponding (3, E)
between the between terms, but the * o
corresponding corresponding explanation lacks * Plotsall points in Part
terms. terms. clarity. (b), connecting the
points with a line.
= Correctly describes
the relationship
between
corresponding terms
such that terms in
Table A are twice the
terms in Table B, or
that B is half of A
using words or
notation (e.g.,
Multiply A by 2, Ais
twice as much as B, B
is half of A,
2><A=Bor%B=A).
6 The student is able to The student either The student correctly The student:
identify some of the correctly identifies the | identifies the ordered = Correctly identifies
ordered pairs from the | ordered pairs from the | pairs from the graph, the ordered pairs
5.G.1 graph, but is unable to | graph or generates but generates collinear from the graph as
5.0A.3 generate other other collinear points. | points that lie on the (1,4); (2,6); (3,8);
collinear points. portion of the grid that (4,10); (5,12).
is pictured. = Generates three
collinear points whose
y-coordinates are
greater than 14
and/or whose x-
coordinates are
greater than 30.
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Name QI IISDn Date

1. Give the coordinates of each point.

(3.5

s (h2)

. (=.%)

(1, 2%)

e (1%, 4) -

2. Plot each point in the coerdinate plane above, and label each point with F, G, or H.

3,3
F {04) G(2,1) H (4;, 3;)

a. Give coordinates for three points that are on the same vertical line. Include at least one point that
has a mixed number as a coordinate.

(,2) (1,3 (W

h. Give coordinates for three points that are on the same harizontal line. Include at least one point
that has a fraction as a coordinate.

(%,2 (22 (4,2)
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

4. Garrett and jeffrey are planning a treasure hunt. They decide to place a treasure at a point that is a
distance of 5 units from the x-axis and 3 units from the y-axis. Jeffrey places a treasure at point | and
Garrett places one at point G. Who put the treasure in the right place? Explain how you know.

Garreht put the treasue
the right place. When you
measuce out Jo point G
Hom the y-axis it is Zuarts,
ok G is S upits up Fem

+the X-0Xis.
JeHrey s Hreacure is Buots

fom the X-ois and 5 >
U(\ﬁS‘ﬁ‘OfY\’H’)@Y'U\XiS- 12 3 4 5 6 7 8

it

W e A~

[

]

e

VORI R =iV, |

a. Find the y coordinates by following the rules given for each table.

Table A: Multiply by % Table B: Muttiply by%
x ¥ x R ¢
0 0 ! 0
1 . 1 A
2. 4
2z 2
x ¥
3 L 3
1% T
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b. Graph and label the coordinate pairs from
Tabte A, Connect the points and label the line
a. Graph and label the coordinate pairs from
Table B. Connect the points and label the fine
b.

c. Describe the refationship between the y-
coordinates in Tahle A and Table B that have
the same x coordinate.

The y-coordinate 1n Table A a
twice as much s Table B.
They are 2 Himes bigger in

6. Table A,

a. Use the graph to give the coordinate pairs of the points marked on the line.

m P
0 '\
2 6
5 3 g
</ + | olo
5 |12 |

5 10

b. Using this rule, generate three more points that would be on this line but lie beyond the portion of
the coordinate plane that is pictured.

The rule is mathply by 2 then add 2 to getthe Y-coordinades,
Gs,32) (6,38 (17,36)
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Name Date
1. Follow the directions. YA
5
a. Draw aray that starts at point L at .
4_
(1%, 3) and includes point K at (5, 3). 2
Label points K and L. 4
1
3
b. Give the coordinates of three other 3
points on the ray. 1
2
2
12
2
c. Draw a second ray with the same
initial point and containing point M 1
with coordinates (3 %, 4%). Label %
point M.
1 1 1 1 1 ’
o + 1 1 2 22 3 3 4 4+ 5 X
2 2 2 2 2
2. David draws a line segment from point Q
(%, g) to point R (g, %). He then draws a line ‘;“
perpendicular to the first segment that 2
intersects segment QR and includes point
3
a. Draw QR and label the endpoints on )
the grid. 1L
b. Draw the perpendicular line and label
point S. 1
¢. Name another point that lies on the
perpendicular line whose x- >
coordinate is between 1 and 1;.
o
0 > 1 12 2 22 X
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3. Complete the table for the rule multiply by 2 then add 2 for the values of x from 0 to 4. Then use the
coordinate plane to answer the questions.

=<
-

N
(=]

QI X y (x,y)

=
O

[y
[ee]

I
o N
\
N
o

[uny
U1
9]
o~
~\
Sy

=
w b
=

-
N

=
o =
N

= N W s U1 O N 0 O
IS

Y

-
012 3 45 67 8 91011 121314 15161718 1920 X

a. Which line shows the rule in the table?

b. Give the coordinates for the intersection of lines 4 and c.

c. Draw aline on the graph such that any point on the line has a y-coordinate of 2. Label your line as e.

d. Which coordinate is 2 for any point on line ¢?
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e. Write a rule that that tells how to find the y-coordinate when the x-coordinate is given for the points
on line &.

f.  Kim and Lacy want to draw a line on the coordinate plane that is parallel to line a. Kim uses the rule,
multiply by 4 and add 2 to generate her y-coordinates. Lacy uses the rule multiply by 2 and add 4 to
generate her y-coordinates. Which girl’s line will be parallel to line @a? Without graphing the lines,
explain how you know.

4. Anairplane is descending into an airport. When its altitude is 5 miles, it is 275 miles from the airport.

When its altitude is 4 miles, it is 200 miles from the airport.
At 3 miles, it is 125 miles from the airport.
5 mi
a. If the pilot follows the same pattern, what will the
plane’s altitude be at 50 miles from the airport? 4 mi k
3 mi
<
kS|
b. For the plane to land at the airport, the %’ 2 mi
altitude will need to be 0 and the distance
from the airport will need to be 0. Should 1 mi
the pilot continue this pattern? Why or why
not?
50 100 150 200 250
Miles from Airport
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End-of-Module Assessment Topics A-D
Standards Addressed

Write and interpret numerical expressions.

5.0A.2 Write simple expressions that record calculations with numbers, and interpret numerical
expressions without evaluating them. For example, express the calculation “add 8 and 7,
then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large
as 18932 + 921, without having to calculate the indicated sum or product.

Analyze patterns and relationships.

5.0A.3 Generate two numerical patterns using two given rules. Identify apparent relationships

between corresponding terms. Form ordered pairs consisting of corresponding terms
from the two patterns, and graph the ordered pairs on a coordinate plane. For example,
given the rule “Add 3” and the starting number 0, and given the rule “Add 6” and the
starting number 0, generate terms in the resulting sequences, and observe that the terms
in one sequence are twice the corresponding terms in the other sequence. Explain
informally why this is so.

Graph points on the coordinate plane to solve real-world and mathematical problems.

5.G.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system, with
the intersection of the lines (the origin) arranged to coincide with the 0 on each line and a
given point in the plane located by using an ordered pair of numbers, called its
coordinates. Understand that the first number indicates how far to travel from the origin
in the direction of one axis, and the second number indicates how far to travel in the
direction of the second axis, with the convention that the names of the two axes and the
coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).

5.G.2 Represent real world and mathematical problems by graphing points in the first quadrant
of the coordinate plane, and interpret coordinate values of points in the context of the
situation.

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for each student is to achieve Step 4 mastery. These
steps are meant to help teachers and students identify and celebrate what the student CAN do now and what
they need to work on next.
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Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some | Evidence of some | Evidence of solid
and reasoning without | reasoning without | reasoning with a reasoning with a
Standards a correct answer. a correct answer. correct answer or correct answer.
Assessed evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)
1 The student accurately | The student accurately | The student accurately | The student accurately
completes at least completes at least four | completes at least five completes each task
5G.1 three of the tasks of the tasks embedded | of the tasks embedded | embedded inthe
o embedded in the in the question. in the question. question.
question. =  Draws a ray with
points at
coordinates (1%,
3) and (5, 3).
= Labels point L.
= Labels point K.
= Givesthe
coordinates of
three other points
on the ray.
(Correct answers
are any two
coordinates with
the y-coordinate
of 3.)
=  Draws a second
ray with one point
at the coordinates
(1%, 3) and point
Mat(33,4).
2 4
= Labels point M.
2 The student accurately | The student accurately | The student accurately | The student accurately
completes at least two | completes at least completes at least four | completes all of the
of the tasks embedded | three of the tasks of the tasks embedded | tasks embedded in the
5.G.1 in the question. embedded in the in the question. question:
5.G.2 question. = Draws QR.
= Labels QR.
= Drawsalline
perpendicular to
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QR.
= Labels point S.

= Names one of the
following
coordinates:

1112
8 8

1
1-,1 E or equivalent

IW R

1-,1

o |t

5.G.1
5.0A.2
5.0A.3

The student accurately
completes at least two
of the tasks embedded
in the question. The
table counts as one
task.

The student accurately
completes at least
three of the tasks
embedded in the
question. The table
counts as one task.

completes at least five
of the tasks embedded
in the question. The
table counts as one
task.

The student accurately

The student accurately
completes all of the
tasks embedded in the
question and gives
correct responses.

= Completes the table:

(x,y)
(0,2)

X[y

(2,6)

2
1| 4 | (1,4
6
8

(3,8)

4 | 10 | (4,10)

a. Linea.

b. (2,6).

c. Draws and labels
line e parallel to
the x-axis, y
coordinate 2.

d. Thex-
coordinate.

e. Add4orplus4.

f. Lacy’s rule will
make a line
parallel to line a.
The rule for line
a is multiply x by
2,add 2. The
rule for Lacy’s
line is multiply x-
coordinate by 2
and add 4.

Lacy’s line is parallel
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because the steepness
of the line is the same.
(That is, the
multiplication part of
the rule is the same.)
The adding part of the
rule will make the y-
coordinates two more
than those in line a.)

5.G.1
5.G.2
5.0A3

The student has no
correct answers for
either Part (a) or Part

(b).

The student has
correctly answered
either Part (a) or Part
(b), but may not have a
clear answer of why for
Part (b).

The student has
correctly answered
both Part (a) and Part
(b), but lacks a clear
answer of why for Part

(b).

The student has
accurately completed
Part (a) and Part (b),
including a clear
explanation of why for
Part (b).
a. Theplane’s
altitude will be 2
miles.

b.  No, the pilot
should not
continue this
pattern. If he
continues this
pattern, his plane
will have 0
altitude between
1 and 2 miles past
the airport (or
other correct
response).
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Name ju \! an Date

1. Foliow the directions.

a. Draw a ray that starts at point L at
(1%, 3} and includes point K at {5, 3).
Label points K and L.

i

b. Give the coordinates of three other
points on the ray.

(2%53) (4,3) (43,3)

¢. Draw a second ray with the same
initial point and containing point M

with coordinates (3 %, 4%). Label
point M.

2. David draws a line segment from point ¢
(i, é) to point R (g, %}. He then draws a line
perpendicular to the first segment that
intersects segment @R and includes point
s

a. Draw QR and labef the endpoints on
the grid.

b. Draw the perpendicular line and label
point S.

¢.  Name another point that lies on the
perpendicular iine whose x-

coordinate is between 1 and 1%.

(H 1%)
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

3. Complete the table for the rule multiply by 2 then add 2 for the vaiues of x from 0tc 4. Then use
the coordinate piane to answer the guestions.

oy |
2 (02
(D
6
¢

(2.6)
(3.%)
o (%10

= N W o v~ 0D

g

s A -, B - > . i P - . ’
D12 3 45 67 8 91011121314 15161718 1920 X

a.  Which line shows the rule in the table?

Line Q,

b, Give the coordinates for the intersection of lines b and c.

(z2,6)

¢, Draw a line on the graph such that any point on the line has a y-coordinate of 2. Label your line
ase.

d. Which coordinate is 2 for any point on line ¢?

X~Coordinate
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

e. Write a rule that that telis how to find the y-coordinate when the x-coordinate is given for the
points on line b.

(( ;,Ssé A 1 A %-Coordinate o Get y_(ooré;m-}e

(3,7

f.  Kim and Lacy want to draw a fine on the coordinate piane that is paralief to line a. Kim uses the
rule, multiply by 4 and add 2 to generate her y-coordinates. Lacy uses the rule multiply by 2
ond odd 4 to generate her y-coordinates. Which girl’s line will be paraliel to iine b? Without
graphing the lines, explain how you know.

; ine A’ i iplying by 2
Lacy’s lice will be faralle| because Line A'S rule s mutiply ¥y 2,
+h2; Saé(:;i Lao;h kept +he mubiplicsfion The Same So it oﬂlh
be. Phe Same steepress as Line A, She on\y charged the 00\
eact of the rule . That's 30?03 +o ra¥e her line above Jne A

on the Plane i she graphs 7T

4, Anairplane is descending into an airport. When its altitude is S miles, it is 275 miles from the
airport. When its altitude is 4 miles, it is 200 miles from the
airport. At 3 miles, it is 125 miles from the airport.

Smi oo

a. If the pilot follows the same pattern, what will the :
plane’s altitude be at 50 miles from the airport?

The plane’s altitude will e
2 mles when T is Somiles 3mi

from airport.

b. For the plane to land at the airport, the
altitude will need to be 0 and the distance | 24
from the airport will need to be Q. Shouid 1 1
the pilot continue this pattern? Why or why
not?

Heshou\é,@i Keep this Wrn' 50 | 100= £50 200; 250
He— WOU\A bﬁ WOY Pﬂ$+ _H.\e‘ dif‘POfJf Miles from Airport
when his AHTRUde s O miles.

4 mi

Altitude
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4’ Mathematics Curriculum

GRADE 5 ¢ MODULE 6

TopicE

Multi-Step Word Problems

5.NF.2, 5.NF.3, 5.NF.6, 5.NF.7¢c, 5.MD.1, 5.MD.5, 5.G.2

Instructional Days: 5

Coherence -Links from: G4-M1 Place Value, Rounding, and Algorithms for Addition and Subtraction
G4-M3 Multi-Digit Multiplication and Division
G4-M5 Fraction Equivalence, Ordering, and Operations
G4-M6 Decimal Fractions
G4-M7 Exploring Measurement with Multiplication

-Links to: G6-M1 Ratios and Unit Rates

G6-M2 Arithmetic Operations Including Division of Fractions
G6-M5 Area, Surface Area, and Volume Problems

Topic E provides an opportunity for students to encounter complex, multi-step problems requiring the
application of the concepts and skills mastered throughout the Grade 5 curriculum. Students use all four
operations with both whole and fractional numbers in varied contexts. The problems in Topic E are designed
to be non-routine problems that require students to persevere in order to solve them.

While wrestling with complexity is an important part of Topic E, the true strength of this topic is derived from
the time allocated for students to construct arguments and critique the reasoning of their classmates. After
students have been given adequate time to ponder and solve the problems, two lessons are devoted to
sharing of approaches and solutions. Students will partner to justify their conclusions, communicate them to
others, and respond to the arguments of their peers.

A Teaching Sequence Towards Mastery of Multi-Step Word Problems

Objective 1: Make sense of complex, multi-step problems and persevere in solving them. Share and
critique peer solutions.

(Lessons 21-25)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

Lesson 21

Objective: Make sense of complex, multi-step problems and persevere in
solving them. Share and critique peer solutions.

Suggested Lesson Structure

B Fluency Practice (8 minutes)
Concept Development (47 minutes)

[l Student Debrief (5 minutes)
Total Time (60 minutes)

Fluency Practice (8 minutes)

= Change Mixed Numbers to Improper Fractions 5.NF.3 (4 minutes)
= Add Unlike Denominators 5.NF.1 (4 minutes)

Change Mixed Numbers to Improper Fractions
(4 minutes) NOTES ON

Materials: (S) Personal white boards LESSONS 21-25:

Lesson Sequence for M6-Topic E:

Note: This fluency activity reviews G5—Module 3 concepts. = Lessons 21-22 use a protocol to
T Write 1 1 H hal in 12 solve problems within teams of four.
b (Write 2 ) How many halves are in 1« The number of problems solved will
S: 2 halves vary between teams.
) 1 2 1 21 = Lesson 23 uses a protocol to share
T: (Writel 5=5% E') What is P ? and critique student solutions from
S: 3 halves. Lessons 21-22.
. 1 3 = Lesson 24 resumes the problem
T: (Writel 3" 5-) solving begun in Lessons 21-22.
. 1 . . = |esson 25 uses the protocol from
T: (Write 3 +=.) Write the answer as a mixed number. :
2 Lesson 23 to again share and
. 1 critique student solutions.
S: (Write3-.
( >
T: How many halves are in 1?
S: 2 halves.
T: How many halves are in 2?
S: 4 halves.
T: How many halves are in 3?
COMMON Lesson 21: Make sense of complex, multi-step problems and persevere in solving ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

S: 6 halves.

T: (Write3 % =5+ % = ;.) Write the addition sentence, filling in the missing numerators.
S: (Write 31= 9+1:Z.)
272 2 2
. . . . 1.2 1.3 3
Continue the process for the following possible suggestions: 2 g 25, 3;, 3;, and 42.
Add Unlike Denominators (4 minutes)
Materials: (S) Personal white boards
Note: This activity reviews content from G5—Module 3.

T:  (Write %+§.) Add the fractions. Simplify the sum, if possible.

S: (Add.)

1111 1 1 1 1 1 1
Repeat the process for—+=,=+=, =+=, =+=, —+-,
4 3’5 3’4 6’5 7’8 7

Concept Development (47 minutes)

Note: This topic culminates the year with five days dedicated to

problem solving. The problems solved in G5—M6—Lessons 21, NOTES ON
22, and 24 and then shared and critiqued in G5—-M6-Lessons 23 MULTIPLE MEANS OF
and 25 are non-routine and multi-step. The intent is to ENGAGEMENT:

encourage students to integrate cross-modular knowledge, to

X Students will offer solutions that are
strateglze, and to persevere.

less than perfect. Use your

In G5-M6-Lessons 21, 22, and 24, a protocol is suggested to professional discretion when deciding
allow for teams (level-alike or student-selected as per the whether to move a team forward to
teacher’s professional discretion) to work at their own pace the next problem.

through the nine problems with the understanding that one Reasons for persisting:

group may complete two problems while another group = Do they need to learn
completes them all. perseverance? (Will this help them

to be more attentive to detail, to
show their work more effectively, or
to work until they get it right?)

Problems are handed out one at a time to each team
individually as they complete work on each problem to the best
of their ability. (Notes on an approach to this system are
included in the UDL box to the right.)

Reasons for moving on:

= Will another return to the same

There are no Exit Tickets for these lessons, shortening the problem crush their enthusiasm?
Student Debrief. This is to allow more time for problem solving. 0 Dees ihe s arEh seliien
The Homework includes one story problem similar to the offer a great share and critique
problems worked in class, and one brainteaser meant to moment for G5—M6—-Lessons 24—
provide a fun challenge for families. Student work samples and 25?

a full Debrief are included in G5—M6—Lessons 24-25.
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CORE them. Share and critique peer solutions. engage
Date: 1/31/14

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

Materials: (S) Problem Set

Note: Print the Problem Set single-sided. Cut the problems apart, one problem per half page. As this limits
the work space, consider pasting the smaller papers onto a larger 8%4" x 11" sheet.

Process for G5—M6-Lessons 21, 22, and 23: Solving Word Problems in Teams of Four

1. Establish the intention of G5—M6—-Lessons 21-25 with teams.

Let students know that over the next five days, they will be working in teams to solve some great problems
and share their solutions with peers. Each team will work at its own pace to solve as many problems as
possible. The object is not to compete with other groups, but for each team to do its personal best.

Introduce this protocol to the students: Think, pair, share, and
complete.

Think: Work independently to begin each problem. Read the
problem through quietly.

Pair: Work together with a partner from within the team to

Complete the problem. For G5—M6—Lessons 23 and 25,

consider reconfiguring students into

Share: Share with the other pair of the team of four, giving new groups of four for a more in-depth
each pair an opportunity to share. (A more in-depth analysis share and critique process. Possible
and share and critique will be explored in G5—M6—Lessons 23 alternatives to this arrangement are
and 25.) given below:

. L = Solve the problems for three days
Complete: Return to work following the sharing in order to P Y

incorporate ideas that came from the collaboration. Finalize the
solution.

consecutively. Share and critique
for two days consecutively.

= Solve problems for four days, closing
each session with a share and
critique. Day 5 might be used for a
museum walk.

2. Establish a system for teams to communicate the completion
of a problem.

Throughout the session, circulate and check solutions prior to All materials are housed here in G5—
giving teams the next problem in the sequence. Celebrate M6-Lesson 21, so that whatever
success when appropriate. structure is chosen, this lesson will be

the home base.

3. Let students know that completed work will be collected,
organized, and analyzed.

To prepare for the share and critique protocol in G5—M6-Lessons 23 and 25, compile student work for the
same problem from various teams. For example, after the first day, all sets of student solutions from Problem
1 would be housed in a dedicated folder as would sets of solutions from Problem 2, and so on. This
organization will allow for efficient re-distribution of solutions as students work with members from different
teams to analyze and critique the solution strategies.

Following this lesson’s Debrief are analyses and possible solution strategies for each of the nine problems.
The problem masters are included at the end of this lesson. The analyses and possible solutions are
positioned after the Debrief to emphasize the fact that students will progress through these problems at
different rates as they work within their groups.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21

Student Debrief (5 Minutes)

Lesson Objective: Make sense of complex, multi-step problems and persevere in solving them. Share and
critique peer solutions.
= |f you encountered a difficulty while solving the problem, what strategies did you use to keep going?
=  What advice would you give a classmate who was having trouble with a difficult problem?
=  What did you learn about yourself as a problem solver today that will help you to be a better
problem solver tomorrow?

Note: There is no Exit Ticket for this lesson.

I COMMON Lesson 21: Make sense of complex, multi-step problems and persevere in solving engage ny 6.E.6
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lessons 21-23 Analysis and Solutions

Analysis and Solution Strategies for Problems 1-9

Problem 1: Pierre’s Paper

Pierre folded a square piece of paper vertically to make two rectangles. Each rectangle had a perimeter of 39
inches. How long is each side of the original square? What is the area of the original square? What is the
area of one of the rectangles?

This problem calls on student knowledge of the properties of squares and rectangles as well as their
knowledge of area and perimeter. Understanding the relationships between the lengths of the rectangle’s
sides is the key to solving it.

If students are having difficulty moving forward, the following questions may help them:

=  How does knowing that this figure is a square help us know about the dimensions of the rectangle?
How are the dimensions of the rectangle related to each other?

=  What is the unit we are counting?

= Think of the rectangle’s shorter side (or longer side) as 1 unit.

Below, Solution A solves for the longer side of the rectangle and uses a more abstract representation of the
thinking, while Solution B solves for the shorter side of the rectangle.

Solution A Solution B
?

. .

% L Each side lenctd = L Rzr:rw‘s\e p=3%in

' 3 \

\ [l
’ L+l +2043l= 29 | ng\umﬁﬂqCD*?-§3q
1S : % " i reciongle wiohh T 12

' 3= 29

i . . 0 bunits = 39

» Each Side ok e square 12\ Lt = 0%

:h Squores arec. ie 13 x12= |bYinT

DS The owee. ol A€o Fectange 1§ Sqmn'$ PRV Y L,Aé_‘\’(a'\i =\3

B x ez = (13x6D +(1z3r%5) = Souare'sarvea. V%13 =169
18165 = BYUSin" " Rectargjecrea  \63 72 =845
The square’s sides are. 13inches lorgy.
The area of +he square is 1691n?
The ovea of Hae vectangle Vs 845 T
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lessons 21-23 Analysis and Solutions

Problem 2: Shopping with Elise

Elise saved 5184. She bought a scarf, a necklace, and a notebook. After her purchases, she still had $39.50.
The scarf cost three-fifths the cost of the necklace, and the notebook was one-sixth as much as the scarf.
What was the cost of each item? How much more did the necklace cost than the notebook?

This problem is fairly straightforward mathematically. However, students will need to find a common unit for
all three items in order to determine the cost of the notebook. Once this is established, the costs of the other
items may be found easily. Students may attempt to find a solution through fraction multiplication. This
approach may stall when trying to determine the fraction of the money spent on the necklace. The following
may provide scaffolding for students experiencing difficulty:

=  Which item’s tape should be the longest? The shortest?

=  How can we make these units the same size?

=  Begin with the notebook as 1 unit. If the notebook is 1 sixth the cost of the scarf, then how many
times as much is the scarf’s cost to the cost of the notebook?

Both solutions below begin by finding the amount spent on the three items. While both use the cost of the
notebook as 1 unit, Solution A begins with the necklace and uses the fraction information to subdivide the

other tapes. Solution B uses a multiplicative approach thinking of the scarf’s cost as 6 times as much as the
cost of the notebook.

. Solution B
Solution A -
4 134.00
Elise $ Spent i$3ﬂ 50' l%‘%\“ég 1 w—— \‘83‘;-;00
. _ =q. - - ;
—TT\W irems 21.5e _,_‘_;‘—L-‘—_g‘—;‘
- Lok 7 unite= ¥ juyse

B Novebook (™) | ek = ¥ 19450 £11

Neck H bwaits
= 8 it
2 Cox

Scarf $lun.50

Nk oce

viokekock ﬁ

Tunits= WW.50
lumit=  8.50
recklace #g 5% 1O Hg5
Sk $83.50 % b T$5)
votelzok $3.20 x 12 88.80

5
e ecklace cost $85,The seark costs 451 The notebeok costS 850
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= #ge 00 on
#5100+2=H .00 ¥ x5=- Hg500

I35 + 451 + ¥ 2.5 = W\HH.SD
d144.50 + 2a.20=%g4.00
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lessons 21-23 Analysis and Solutions

Problem 3: The Hewitt’s Carpet

The Hewitt family is buying carpet for two rooms. The dining room is a square that measures 12 feet on each
side. The den is 9 yards by 5 yards. Mrs. Hewitt has budgeted 52,650 for carpeting both rooms. The green
carpet she is considering costs 542.75 per square yard, and the brown carpet’s price is 54.95 per square foot.
What are the ways she can carpet the rooms and stay within her budget?

While the calculations for solving this problem

are simple multiplication and addition, the Solution A
path to finding the appropriate numbers on Grean  F 4275 \{d" Brown g4 se od2
which to operate requires a high degree of Yrs H & yas £t
organization. Students must attend not only '
to finding the various combinations that are b'.n'.n; Do Toteld
possible, but they must also attend to the units 14y &2 x $475= 4634, ‘155d1 42 75= 919375 | 9260715
in which the areas and prices are given. Graan- Gien _
Students may choose to use only one unit of Gren ¥ £8Y.00 Browm. %53& x % 44557 hon15| 9 2 68875
measure for the areas and prices, or they may
use a combination. The following scaffolds ?’NT\?W,( 9495 9 T80 Y1237 $3,630.55
may support struggling students:
) Ll TV oot 2 004,15 #2,71785
= Are the areas expressed in the same
unit? Can we use them as they are or Mo Heodk has 2 chowis: both moms m queen, of
? ' | )
must we convert? Ko dow v wa du"“”i roos tn browmn
=  How might we organize the
information so that we can keep track
of our thinking?
=  What are the combinations of carpet
Solution B

that Mrs. Hewitt can choose? Predict

which combination will be the most 1244 . Gops = 270

expensive? Which the least Budget 12(’50 1
expensive? How do you know? How 2R Syds Green: 47"—]5/5&
can that prediction help you to move i S IBH Brown: #Lms/ﬂ”
forward?

= Consider the prices per square yard s
and per square foot. Which of these DR Green—> \ebd" % ¥4975= $6B4.00
carpets is the more expensive? How ' & 405=3112.20
do you know? How might this

information help you to organize your 45,02 *42 15 = 142315
thoughts? Den  Green =7

Brewn -7 V44 B+

2 $4095=%2004.75
Both of the solutions to the right show good Brown =7 A05FT x P 4852120

organization of the calculations used to solve.
Solution A converts the carpet prices to match

Den ai\<a’1.3,.'15 @*\‘\25.15 @2004.15 [@*’2004.15

—
the area units of the rooms. Solutions B D;,{.TSQM @* ®4.00 @il_%_ﬁg_ \@_ﬂ_‘_&fﬁ. @%
converts the dimensions of the rooms to % 2¢07.75 $2036.55 211155 16 8.
match the units of the prices.

° Mrs. Hewitt can hove o Yooms areen oF Fhu den qreer ¥

$re dininoy Yeorn Yorewn.
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lessons 21-23 Analysis and Solutions

Problem 4: AAA Taxi
AAA Taxi charges $1.75 for the first mile and $1.05 for each additional mile. How far could Mrs. Leslie travel
for 520 if she tips the cab driver 52.50?

Students encounter a part—part—whole problem with varying unit size in the AAA Taxi Problem. They must
first consider the cost of the first mile and tip, and then determine how many groups of $1.05 can be made

from the remaining $15.75.
To scaffold, consider the following:
= Will all of the $20 be used to pay for the mileage? Why not?
= Do all the miles cost the same? How do we account for that in our model?
=  How would you solve this if all the miles cost the same? What if the tip was the same as the cost for
the miles?

Solution A begins by counting on from the first mile. Solution B chooses to represent the problem with a tape
diagram and divides to find how many units with a value of $1.05 there are once the sum of the tip and first

mile are subtracted from the $20.

Solution A Solution B
mMile
v 175 + 250 (%p) = 425 06
2 dyas + l.os = d5.30 r__li_
b 9635+ 315 = ¢ 950 Ry Yip Vi 2 3 2 5258

1 9200+ 215 - & ' -525
. . 1265 - - =
2o H 6B 1 s = W 5 o 20.60 —2.50 —\.715= 5,75 o

15 H 590 + 315 =913 95
le ¥ 1295 + 1.0% = & go.00 \

M5 Leslie can Yrave! b wiles Cor 920
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lessons 21-23 Analysis and Solutions

Problem 5: Pumpkins and Squash

Three pumpkins and two squash weigh 27.5 pounds. Four pumpkins and three squash weigh 37.5 pounds.
Each pumpkin weighs the same as the other pumpkins, and each squash weighs the same as the other squash.
How much does each pumpkin weigh? How much does each squash weigh?

This problem is a departure from the routine problems in most of Grade 5 in that students must unitize two
different variables (1 pumpkin and 1 squash) as a single unit. Once the difference is found between the
guantities, students have several avenues for finding the weights of the individual pumpkin and squash.

=  Draw the tapes to represent the weights for the two situations. Which tape is longer? How much

longer?
How many more pumpkins are in the second tape? How many more squash?
Outline the difference with a red pen. Can you find this same combination in the rest of the tape?

How many can you find?
Both solutions below use tape diagrams to show that the difference between the two known facts is a
combination of one pumpkin and one squash. Next, they reason that the sum of the weights of a pumpkin
and squash is 10 pounds. From there, they can see two of those pumpkin and squash units in relationship to
the 27.5 pound group. ltis clear then that the weight of the pumpkin has to be 7.5 pounds.

Solution A Solution B
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lessons 21-23 Analysis and Solutions

Problem 6: Toy Cars and Trucks

Henry had 20 convertibles and 5 trucks in his miniature car collection. After Henry’s aunt bought him some
more miniature trucks, Henry found that one-fifth of his collection consisted of convertibles. How many trucks
did his aunt buy?

This problem requires students to process a before-and-after scenario. The larger quantity in the before
situation becomes the smaller quantity in the after situation. This change in fractional relationship may be
depicted in various ways. Students should be careful to model only 5 fifths in the after model—1 fifth for the
convertibles and 4 fifths for the trucks. Use the following to scaffold student understanding:

= Draw Henry’s convertibles and trucks before his aunt gave him more trucks. Draw the convertibles
and trucks after his aunt gave him more.
=  What amount stayed the same?

= Which is more, the cars or trucks? (Ask for both before and after. Have students simply draw the
bars longer and shorter.)

= Refer to the convertibles tape in the after model. Ask, “If this is 1 fifth, what is the whole?”
Solution A combines the before and after models into one tape. The numbering on the top represents the

before while the numbering below represents the after. Solution B also uses fraction division to determine
the whole. Solution C uses a unit approach, with the number of trucks in the beginning as 1 unit.

Solution A Solution B ‘{“OW;) 20
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- =15
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lessons 21-23 Analysis and Solutions

Problem 7: Pairs of Scouts:

Some girls in a Girl Scout troop are pairing up with some boys in a Boy Scout troop to practice square dancing.
Two-thirds of the girls are paired with three-fifths of the boys. What fraction of the scouts is square dancing?

This problem challenges students to consider what they know about fraction equivalence. The key to this
problem lies in recognizing the need for equal numbers of units. That is, equal numerators must be found!
Once students can visualize that 6 of the girls’ units are the same as 6 of the boys’ units, a fraction of the total
number of units can be found. Scaffold with the following:

= We know the same number of girls as boys are dancing. Are these units the same size? How can we
make them the same size?

=  How can 2 units be the same amount as 3 units? Only if one unit is larger than the other. For
example, 2 yards equals 6 feet if we consider 1 larger unit and a smaller unit.

=  Make sure that once students make 6 units in each tape for the dancing scouts, they also subdivide
the remaining units in each bar. This will create the 19 total units.

Solution A uses a tape diagram to model the equal amounts and then decompose to make the boy and girls
units equal. Solution B uses an array approach to match up girls and boys.
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lessons 21-23 Analysis and Solutions

Problem 8: Sandra’s Measuring Cups
Sandra is making cookies that require 5 % cups of oatmeal. She has only two measuring cups: a one-half cup

and a three-fourths cup. What is the smallest number of scoops that she could make in order to get 5 % cups?

Recognizing that using a larger unit will require fewer scoops is the beginning of understanding this problem.
Students may try to name the total using all halves or all fourths, but will find that neither measure can be
used exclusively. Using the larger measure first to scoop as much as possible, then moving to scoop the
remainder with the smaller cup is the more efficient method of solving. To scaffold, ask the following

questions:
= Which measuring cup is larger? How does knowing which is larger help you?

= Predict which measuring cup will do the job more quickly? How do you know?

=  How many scoops will it take using just the half-cup measure? How many if only the larger cup is
used? Is it possible to scoop all the oatmeal and fill the three-fourths cup every time?

All three solutions pictured below use the strategy of beginning with the larger cup measure. However,
Solution A uses a unitary approach, decomposing the fourths into a multiple of 3 and a multiple of 2. Solution
B counts on by three-fourths and then by halves. Solution C works at the numerical level to guess and check.
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NYS COMMON CORE MATHEMATICS CURRICULUM  Lessons 21-23 Analysis and Solutions

Problem 9: Blue Squares

The dimensions of each successive blue square pictured to the right are half
that of the previous blue square. The lower left blue square measures 6
inches by 6 inches.

a. Find the area of the shaded part.
b. Find the total area of the shaded and unshaded parts.
c. What fraction of the figure is shaded?

There are multiple ways to visualize this graphic, each leading to a different
approach to solving. Students may see that there are 3 identical sets of
graduated squares. Out of these 3 identical sets, only 1 set is shaded.
Students may also do the work to find the fraction of the whole that the smallest shaded square represents
and use an additive approach to finding the shaded area. The shaded area might then be used to find the
total area. In contrast, the fraction that is shaded might be used in conjunction with the total area to name
the area of the shaded parts. Scaffolds could include the following:

= Can you find the shaded area of just the first three squares (or L’s)?

= Cut the graphic apart into separate L’s or separate squares. What can you say about the fraction
that is shaded in each one?

=  How long is the side of each shaded square?

=  What if the little square wasn’t missing? What would be the area of the whole square? What part of
that whole is missing?

Solution A uses the additive approach mentioned above to find the shaded area, which is multiplied by 3 to
find the total. Solution B works backwards to name the fraction that is shaded, then finds the total area by
using subtraction from a 12 by 12 square’s area. These two pieces of information are then used to find the

area of the shaded region in square inches.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lessons 21-23 Problem Set

Student Team Date P1

Pierre’s Paper

Pierre folded a square piece of paper vertically to make two rectangles. Each rectangle had a perimeter of 39
inches. How long is each side of the original square? What is the area of the original square? What is the
area of one of the rectangles?

Student Team Date P2

Shopping with Elise

Elise saved $184. She bought a scarf, a necklace, and a notebook. After her purchases, she still had $39.50.
The scarf cost three-fifths the cost of the necklace, and the notebook was one-sixth as much as the scarf.
What was the cost of each item? How much more did the necklace cost than the notebook?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lessons 21-23 Problem Set

Student Team Date P3

The Hewitt’s Carpet

The Hewitt family is buying carpet for two rooms. The dining room is a square that measures 12 feet on each
side. The denis 9 yards by 5 yards. Mrs. Hewitt has budgeted $2,650 for carpeting both rooms. The green
carpet she is considering costs $42.75 per square yard, and the brown carpet’s price is $4.95 per square foot.
What are the ways she can carpet the rooms and stay within her budget?

Student Team Date P4

AAA Taxi

AAA Taxi charges $1.75 for the first mile and $1.05 for each additional mile. How far could Mrs. Leslie travel
for $20 if she tips the cab driver $2.50?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lessons 21-23 Problem Set

Student Team Date P5

Pumpkins and Squash

Three pumpkins and two squash weigh 27.5 pounds. Four pumpkins and three squash weigh 37.5 pounds.
Each pumpkin weighs the same as the other pumpkins, and each squash weighs the same as the other
squash. How much does each pumpkin weigh? How much does each squash weigh?

Student Team Date P6

Toy Cars and Trucks

Henry had 20 convertibles and 5 trucks in his miniature car collection. After Henry’s aunt bought him some
more miniature trucks, Henry found that one-fifth of his collection consisted of convertibles. How many
trucks did his aunt buy?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lessons 21-23 Problem Set

Student Team Date P7

Pairs of Scouts:

Some girls in a Girl Scout troop are pairing up with some boys in a Boy Scout troop to practice square dancing.
Two-thirds of the girls are paired with three-fifths of the boys. What fraction of the scouts is square dancing?

(Each pair is one Girl Scout and one Boy Scout. The pairs are only from these two troops.)

Student Team Date P8

Sandra’s Measuring Cups
Sandra is making cookies that require Sicups of oatmeal. She has only two measuring cups: a one-half cup

. . 1
and a three-fourths cup. What is the smallest number of scoops that she could make in order to get 55 cups?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lessons 21-23 Problem Set m

Student Team Date P9

Blue Squares

The dimensions of each successive blue square pictured to the right are
half that of the previous blue square. The lower left blue square
measures 6 inches by 6 inches.

a. Find the area of the shaded part.

b. Find the total area of the shaded and unshaded parts.

c.  What fraction of the figure is shaded?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Homework

Date

Name

Sara travels twice as far as Eli when going to camp. Ashley travels as far as Sara and Eli together. Hazel
travels 3 times as far as Sara. In total, all four travel a total of 888 miles to camp. How far do each of them

travel?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Homework

The following problem is a brainteaser for your enjoyment. It is intended to encourage working together and
family problem solving fun. It is not a required element of this homework assignment.

A man wants to take a goat, a bag of cabbage, and a wolf over to an island. His boat
will only hold him and one animal or item. If the goat is left with cabbage, he’ll eat
it. If the wolf is left with the goat, he’ll eat it. How can the man transport all three
to the island without anything being eaten?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

Lesson 22

Objective: Make sense of complex, multi-step problems and persevere in
solving them. Share and critique peer solutions.

Suggested Lesson Structure

B Fluency Practice (10 minutes)
Concept Development (45 minutes)

[l Student Debrief (5 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiply 5.NBT.5 (4 minutes)
= Change Improper Fractions to Mixed Numbers 5.NF.3 (3 minutes)
= Add Unlike Fractions 5.NF.1 (3 minutes)

Multiply (4 minutes)

Materials: (S) Personal white boards NOTES ON
LESSONS 21-25:
Note: This drill reviews year-long fluency standards. Lesson Sequence for M6-Topic E:

T: Solve 34 x 24 using the standard algorithm. " Lessons 21-22 use a protocol to

S:  (Write 34 x 24 = 816 using the standard algorithm.)

solve problems within teams of four.

The number of problems solved will

Continue the process for 134 x 24, 46 x 42, 346 x 42, and vary between teams.

768 x 37. = Lesson 23 uses a protocol to share
and critique student solutions from

Change Mixed Numbers to Improper Fractions Lessons 21-22.

(3 minutes) = |esson 24 resumes the problem
solving begun in Lessons 21-22.

Materials: (S) Personal white boards " Lesson 25 uses the protocol from
Lesson 23 to again share and
Note: This fluency activity reviews G5—Module 3 concepts. critique student solutions.

T: (Writel+ %.) Say the sum as a mixed number.

S: 13.
3

T:  (Write 1;.) How many thirds are in 1?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

S: 3 thirds.
T: (Beneath 11, write§+1.) What's 2 + 27
3 3 3 3 3
S: 4 thirds.
T: (Write1==2)
33

T. (Write3 + g.) Write the sum as a mixed number.
S: (Write33)

How many thirds are in 1?

3.

How many thirds are in 2?

6.

How many thirds are in 3?
9.

A I e

. 1 . . 1 . . .
Write 3-. Beneath it, write —+ = =—.) Beneath your mixed number, write the addition sentence,
3 3 3 3

filling in the missing numbers.
1

.9 0
S:  (Beneath 3 : , Write -+ - = 1—.)
3 3 3 3

3 3 1

. . . 2 5
Continue the process for the following possible sequence: 35 , 1Z , 2; , 45 ) 41—70 , and 35.

Add Unlike Denominators (3 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews content from G5-Module 3.
T (Write §+%.) Add the fractions. Simplify the sum, if possible.

S: (Add.)

3 2 3 5
Repeat the process for 2 t3 and ste

COMMON Lesson 22: Make sense of complex, multi-step problems and persevere in solving ny
CORE them. Share and critique peer solutions. engage 6.E.24
Date: 1/31/14

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

Concept Development (45 minutes)

NOTES ON
Materials: (S) G5—-M6—Lesson 21 Problem Set MULTIPLE MEANS OF
EXPRESSION:
Students continue work through the Problem Set presented in An engaging extension is to offer teams
G5-M6-Lesson 21. the opportunity to videotape a solution
strategy to one of the problems. The
1. Re-establish the intention of G5—-M6-Lessons 21-22: to give videos could be used as part of the
students the opportunity to solve challenging, multi-step share and critique in G5—M6-Lessons
problems. 23 and 25.

2. Remind students of the think, pair, share, and complete
protocol.

After having spent G5—M6-Lesson 21 using the protocol, students may now realize that different teams will
need quiet at different times. You may want to establish a system for lowered voices when necessary.

3. Remind teams of how they advance to the next problem.

Re-establish the way for teams to communicate that they have completed a problem and adjust the system

from the first day if it was flawed.

4. Remind students that completed solutions will be collected, organized, and analyzed.

Student Debrief (5 Minutes)

Lesson Objective: Make sense of complex, multi-step problems and persevere in solving them. Share and
critique peer solutions.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience.
=  |f you encountered a difficulty while solving the problem, what strategies did you use to keep going?
= Did you apply what you learned yesterday to today’s problems?
=  What advice would you give a classmate who was having trouble with a hard problem?

=  What did you learn about yourself today as a problem solver that will help you to be a better
problem solver tomorrow?

Note: There is no Exit Ticket for this lesson.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Solve using any method. Show all your thinking.

1. Study this diagram showing all squares. Fill in the table.

Figure Areain
Square Feet
1 1t
2
3
4 9 ft’
5
6 1ft°
7
8
I COMMON Lesson 22:
CORE
Date:

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Make sense of complex, multi-step problems and persevere in solving
them. Share and critique peer solutions.
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Lesson 22 Homework
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#3

#5

#6

#4

#7

#8

#9
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22 Homework

The following problem is a brainteaser for your enjoyment. It is intended to encourage working together and
family problem solving fun. It is not a required element of this homework assignment.

Remove 3 matches to leave 3 triangles.

>
AVAN
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23

Lesson 23

Objective: Make sense of complex, multi-step problems and persevere in
solving them. Share and critique peer solutions.

Suggested Lesson Structure

B Fluency Practice (10 minutes)
Concept Development (45 minutes)

[l Student Debrief (5 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)
= Sprint: Change Mixed Numbers into Improper Fractions 5.NF.3 (10 minutes)

Sprint: Change Mixed Numbers into Improper Fractions (10 minutes)

Materials: (S) Change Mixed Numbers into Improper Fractions Sprint

Note: This Sprint reviews G5—Module 3 concepts.

Concept Development (45 minutes) NOTES ON

. LESSONS 21-25:
Materials: (S) G5—M6—Lesson 21 Problem Set

Lesson Sequence for M6-Topic E:

1. Establish the intention and structure of today’s lesson. *  Lessons21-22 use a protocol to
solve problems within teams of

Advise students that today they will revisit their solutions four. The number of problems

completed in G5-M6-Lessons 21-22 with a new team of three solved will vary between teams.
who also solved that problem. Depending on the class, consider = Lesson 23 uses a protocol to share
doing a whole-group guided example using a simple problem and critique student solutions
such as, “Mrs. Peterson harvested 500 apples. She gave 1 from Lessons 21—22.
seventh to her brother and 2 thirds of the remainder to the = Lesson 24 resumes the problem
food pantry. How many apples does she have left?” solving begun in Lessons 21-22.

= Lesson 25 uses the protocol from
2. Organize new teams of three. Lesson 23 to again share and

Based upon an analysis of the solutions, students’ strengths, critique student solutions.

weaknesses, and inter-relationships, organize teams of three to
present solutions to the same problem.

COMMON Lesson 23: Make sense of complex, multi-step problems and persevere in solving ny
CORE them. Share and critique peer solutions. engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23

— 3. Introduce the following suggested protocol to the students.
(See box to the right.)

A NOTE ON
Step 1 Student A presents her solution step by step to the MULTIPLE MEANS OF
others in the group. (Allow two minutes.) REPRESENTATION:

Step 2 Students B and C discuss and make sense of the solution

. . . . . To clarify the share and critique
while Student A listens without intervening. (Allow two

protocol for the students, you might

minutes.) post the process listed step by step.
Step 3 Students B and C each ask one question or share one 1. Student A presents her solution to

thought directly related to the written solution and the group.

explanation. (Allow six minutes or three minutes per 2. Students B and C analyze and

question.) Student A responds and whole-group discuss the solution as Student A

m dialogue follows. listens.

Suggested stems: 3. Students B and C each ask a

= Canyou explain why you choseto  ? question or share a thought about

»  What did you mean when you wrote (or said) ___? the solution. Student A responds

= | think you omitted . first.

= |t might have been easier to understand your
lution if vou what has been learned and
solutioniryou ____. specific changes to improve the
= | would argue that . solution.
Step 4 Student A explains to the group what has been learned 5. Repeat the process with Students
from the process and what changes would be made to B and C.
the solution, if any. (Allow one minute.)
| Step5 Repeat Steps 1-4 for each student on the team.

4. Student A explains to the group

4. Give students about seven minutes to either revise their solution based on their peers’ input, support a
peer’s revision, or continue work on a problem from the set.

Student Debrief (5 minutes)

Lesson Objective: Make sense of complex, multi-step problems and persevere in solving them. Share and
critique peer solutions.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

=  How did sharing and critiquing each other’s work improve your solution?

=  What emotions did you experience during the share and critique process? (Follow up with additional
questions based on the responses.) When did you experience nervousness? Annoyance? Surprise?
Confusion? Did those emotions change as you went through the process? Why?

=  How can we improve our sharing and critiquing process, which we will be using again the day after
tomorrow? (Possibly edit the steps together.)

=  What did you learn today that will make you a better problem solver tomorrow?

Note: There is no Exit Ticket for this lesson.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Sprint

A # Correct

Express as an improper fraction.

1 12— 23 2=
2 2= 24 TR
3 3z - 25 1=
4 4z = 26 -
5 1-= 27 4-=
6 1-= 28 4= =
7 1-= 29 1= =
8 12 = 30 23
9 1:= 31 32 -
10 25 = 32 AR
11 35 = 33 s
12 2, = 34 4z-
13 z%: 35 42:
14 3%: 36 42:
15 32 - 37 1=
16 4%: 38 1%:
17 43- 39 22—
18 22 = 40 .
19 3§= 4 2%:
20 ag= 42 315_2=
21 22 = 43 3=
22 35 = 44 4=
[T GEREVON | e e engage™ eeso
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Sprint

B # Correct

Express as an improper fraction.

3

1 1= 23 275=
1 1

2 25: 24 SE:

3 32— 25 13-
6

4 4%: 26 1= =

5 1z = 27 3-=

6 l§= 28 3=

1 3 _ _

7 195 29 25=

8 1%: 30 1-=
.2 3

9 195= 31 4=
9 7

10 2E= 32 3E=
9 5

11 395= 33 25=
1 7

12 23= 34 2g=
2 7

13 23= 35 3=

14 31 = 36 4-=
3 6
2 1

15 33- 37 5=
1 11

16 47= 38 15=
3 1

17 4Z= 39 4E=

18 22 40 22
5 12
2 11

19 sg: 41 ZE:
2 7

20 4z 42 355
1 5

21 3:= 43 4E=
1 11

22 2§= 44 4E:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Homework

Name Date

In the diagram, the length of S is % the length of T. If S has an area of 368 cm?, find the perimeter of the

figure.
S T 16 cm
COM MON Lesson 23: Make sense of complex, multi-step problems and persevere in solving ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Homework

The following problems are puzzles for your enjoyment. They are intended to encourage working together
and family problem solving fun and are not a required element of this homework assignment.

Take 12 matchsticks arranged in a grid as shown below, and remove 2 matchsticks so 2 squares remain. How
can you do this? Draw the new arrangement.

—_—

|
L 4]

Moving only 3 matchsticks, make the fish turn around and swim the opposite way. Which matchsticks did
you move? Draw the new shape.
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Lesson 24

Lesson 24

Objective: Make sense of complex, multi-step problems and persevere in

solving them. Share and critique peer solutions.

Suggested Lesson Structure

B Fluency Practice (10 minutes)

Concept Development (45 minutes)

[l Student Debrief (5 minutes)

Total Time (60 minutes)

Fluency Practice (10 minutes)

= Subtract Unlike Denominators 5.NF.1
= QOrder of Operations 5.0A.1
= Multiply by Multiples of 10 5.NBT.2

(4 minutes)
(3 minutes)

(3 minutes)

Subtract Unlike Denominators (4 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—Module 3 content.

T: (Write % - %.) Add the fractions. Simplify the
difference if possible.
S:  (Subtract.)

Repeat the process for ER and

Order of Operations (3 minutes)

Materials: (S) Personal white boards -

Note: This fluency prepares students for today’s lesson.
T: (Write 12 + 3+ 1.) On your boards, write the complete
number sentence.
S: (Write12+3+1=5)
: (Write 12 + (3 + 1).) On your boards, copy the expression.
S: (Write12 + (3 +1).)

COMMON Lesson 24: Make sense of complex, multi-step problems and persevere in solving
CORE them. Share and critique peer solutions.
Date: 1/31/14
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NOTES ON
LESSONS 21-25:

Lesson Sequence for M6-Topic E:

Lessons 21-22 use a protocol to
solve problems within teams of
four. The number of problems
solved will vary between teams.
Lesson 23 uses a protocol to share
and critique student solutions
from G5—M6-Lessons 21-22.
Lesson 24 resumes the problem
solving begun in Lessons 21-22.
Lesson 25 uses the protocol from
Lesson 23 to again share and
critique student solutions.
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Lesson 24

T: Write the complete number sentence, performing the operation inside the parentheses.

S:

(Beneath12 + (3+1) = , write 12+ 4 =3))

Continue this process with the following possible sequence: 20—-6+2,(20-6)+2,7 x4+ 3,and 7 x (4 + 3).

Multiply by Multiples of 10 (3 minutes)

Note: This review fluency drill will help preserve skills students learned and mastered in G5—Module 1 and lay
the groundwork for future concepts.

Materials: (S) Personal white boards

T:

A 4

S:
T:

(Write 41 x 10.) Say the complete multiplication
sentence.

41 x 10 = 410.

Hl1 X lo= 410

410 %2 = 820
Y| x 20 = €20
IS
lox L

(Write 410 x 2 beside 41 x 10 =410.) Say the complete multiplication sentence.

410 x 2 = 820.

(Write 410 x 20 below 410 x 2 =820.) Write 410 x 20 as a three-factor multiplication sentence, using

a number bond to factor out 10 from 20.
410 x 10 x 2 = 8,200.
Show your board. (Check for accuracy.)

Direct students to solve using the same method for 32 x 30 and

43 x 30.

Concept Development (45 minutes)

Students continue work progressing through the set of nine
problems presented in G5—M6—Lesson 21.

1.

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

COMMON
CORE

Re-establish the intention of G5—-M6-Lessons 21-25 to
give students time and support to solve some great
problems. Remind them that tomorrow will again be
devoted to sharing and critiquing each other’s’ work as
they did in G5—M6—Lesson 23.

Remind students of the think, pair, share, and complete
process. Invite students to share ways to make their
workspace more effective and joyful.

Remind students that it is not the number of the
problems completed but rather quality of the work that
is of most importance.

Remind students that solutions will be collected,
organized, and analyzed.

Lesson 24:

Date: 1/31/14

Make sense of complex, multi-step problems and persevere in solving
them. Share and critique peer solutions.
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NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

If drawing or modeling is not working
for a team when solving a given
problem, suggest acting it out or
modeling it with concrete materials.
Using small balls of clay can be very
empowering to represent a problem.

NOTES ON
MULTIPLE MEANS OF
EXPRESSION:

As students reflect on their growth as
problem solvers, initiate the
conversation using a personal example,
“At first, when solving the Hewitt’s
Carpet, | felt overwhelmed by all the
information. But, once | made a table,
| relaxed and was able to solve it. |
learned that making a table gave me
the support | needed to persevere.”
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24

Student Debrief (5 Minutes)

Lesson Objective: Make sense of complex, multi-step problems and persevere in solving them. Share and
critique peer solutions.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

=  Did you apply what you learned yesterday to today’s problems? How?
=  What did you learn about yourself today as a problem solver that will help you to be a better
problem solver tomorrow?

Note: There is no Exit Ticket for this lesson.

I COMMON Lesson 24: Make sense of complex, multi-step problems and persevere in solving engage ny 6.E.36

CORE them. Share and critique peer solutions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24 Homework

Name Date

Pat’s Potato Farm grew 490 pounds of potatoes. Pat delivered % of the potatoes to a vegetable stand. The

owner of the vegetable stand delivered % of the potatoes he bought to a local grocery store which packaged

half of the potatoes that were delivered into 5-pound bags. How many 5-pound bags did the grocery store
package?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24 Homework

The following problems are for your enjoyment. They are intended to encourage working together and family
problem solving fun. They are not a required element of this homework assignment.

Six matchsticks are arranged into an equilateral triangle. How can you arrange them into 4 equilateral

triangles without breaking or overlapping any of them? Draw the new shape.
/ﬁﬁ\

Kenny’s dog, Charlie, is really smart! Last week, Charlie buried 7 bones in all. He buried them in 5 straight
lines and put 3 bones in each line. How is this possible? Sketch how Charlie buried the bones.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25

Lesson 25

Objective: Make sense of complex, multi-step problems and persevere in
solving them. Share and critique peer solutions.

Suggested Lesson Structure

B Fluency Practice (11 minutes)
Concept Development (44 minutes)

[l Student Debrief (5 minutes)
Total Time (60 minutes)

Fluency Practice (11 minutes)

= Multiply 5.NBT.5 (4 minutes)
= QOrder of Operations 5.0A.1 (3 minutes)
= Subtract Unlike Denominators 5.NF.1 (4 minutes)

Multiply (4 minutes)

Materials: (S) Personal white boards NOTES ON

LESSONS 21-25:

Note: This drill reviews year-long fluency standards. .
Lesson Sequence for M6—Topic E:

T: (Writedtens9onesx4ten3ones=__ x__.) Write = Lessons 21-22 use a protocol to
the multiplication sentence in standard form. solve problems within teams of
S:  (Write 49 x 43.) four. The number of problems

solved will vary between teams.

T: Solve 49 x 43 using the standard algorithm.

= Lesson 23 uses a protocol to share

S: (Write 49 x 43 = 2,107 using the standard algorithm.) e T o tor
Continue the process for 249 x 43, 67 x 32, 867 x 32, and from Lessons 21-22.
938 x 27. = Lesson 24 resumes the problem

solving begun inLessons 21-22.

Order of Operations (3 minutes) = Lesson 25 uses the protocol from
Lesson 23 to again share and

Materials: (S) Personal white boards critique student solutions.

Note: This fluency prepares students for today’s lesson.

T: (Write 24 + 3 +1.) On your boards, write the complete number sentence.
S: (Write24+3+1=9)
T: (Write 24 + (3 +1).) On your boards, copy the expression.

COMMON Lesson 25: Make sense of complex, multi-step problems and persevere in solving ny
CORE them. Share and critique peer responses. engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25

S: (Write24+(3+1).)
T: Write the complete number sentence, performing the operation inside the parentheses.
S: (Beneath24+(3+1)= , write 24 +4 =6.)

Continue this process with the following possible sequence: 5x4—-2,5x(4-2),36+6—-2,and 36 + (6 —2).

Subtract Unlike Denominators (4 minutes)

Materials: (S) Personal white boards

Note: This drill reviews G5—Module 3 content.

T.  (Write % - %.) Add the fractions. Simplify the difference, if possible.

S:  (Subtract.)

3 3 5 2 1 2
Repeat the process for-—=,1-—=,and 2-—-.
4 878 5 4 3

Concept Development (44 minutes)

Materials: (S) Student work from G5—M6-Lessons 21, 22, and
24

To clarify the share and critique
protocol for the students, you might

1. Establish the intention and structure of today’s lesson: to
post the process listed step by step.

construct arguments, share, and critique peer solutions.
1. Student A presents her solution to

Advise students that today, they will revisit their solutions the group.

completed in G5—M6—-Lessons 21, 22, and 24 and discuss their 2. Students B and C analyze and

answers with students who also solved that problem. discuss the solution as Student A
listens.

2. Re-organize new teams of three (or keep those from G5-M6— 3. Students B and C each ask a

Lesson 23) based upon an analysis of the solutions, students’ question or share a thought about

the solution. Student A responds

strengths, weaknesses, and inter-relationships. e
Irst.

4. Student A explains to the group
what has been learned and specific
changes to improve the solution.

3. Re-introduce the protocol to the students, which may have
been edited during the Debrief of G5—M6-Lesson 23. (See box

to the right.) 5. Repeat the process with Students B

Step 1 Student A presents his/her solution step by step to the and C.
others in the group. (Allow two minutes.)

Step 2 Students B and C discuss and make sense of the solution while Student A listens without intervening.
(Allow two minutes.)

Step 3 Students B and C each ask one question or share one thought directly related to the written solution
and explanation. (Allow six minutes or three minutes per question.) Student A responds and whole-
group dialogue follows.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25

Suggested stems:

=  Canyou explain why youchoseto  ? NOTES ON

=  What did you mean when you wrote (or said) MULTIPLE MEANS OF
_? EXPRESSION:

= | think you omitted . One way to have shy students share

= |t might have been easier to understand your solution strategies or critique is

through the use of puppets. Have the
students put hand puppets as they
explain their solution.

solution if you .
= | would argue that .

Step 4 Student A explains to the group what has been learned from the process and what changes would be
made to the solution, if any. (Allow one minute.)

Step 5 Repeat Steps 1-4 for each student on the team.

4. Give students time to either revise their solution based on their peers’ input or support a peer’s revision.
(7 minutes)

5. File all student solutions in their work portfolio.

Student Debrief (5 minutes)

Lesson Objective: Make sense of complex, multi-step problems and persevere in solving them. Share and
critique peer solutions.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

= Did your sharing and critiquing experience improve since the last time? How?

=  What emotions did you experience during the share and critique process? (Follow up with additional
questions based on the responses.) When did you experience nervousness? Annoyance? Surprise?
Confusion?

=  Did those emotions change as you went through the process? How? Why?
=  What is the value of seeing other solutions and arguing about ways of solving problems?
=  What did you learn today that will make you a better problem solver in the future?

Note: There is no Exit Ticket for this lesson.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Homework

Name Date

Fred and Ethyl had 132 flowers altogether at first. After Fred sold % of his flowers and Ethyl sold 48 of her
flowers, they had the same number of flowers left. How many flowers did each of them have at first?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Homework

The following problems are puzzles for your enjoyment. They are intended to encourage working together
and family problem solving fun. They are not a required element of this homework assignment.

Without removing any, move 2 matchsticks to make 4 identical squares. Which matchsticks did you move?
Draw the new shape.

— o )

Move 3 matchsticks to form exactly (and only) 3 identical squares. Which matchsticks did you move? Draw
the new shape.
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4, Mathematics Curriculum %

GRADE 5 ¢ MODULE 6

Topic F
The Years in Review: A Reflection on
A Story of Units

In this final topic of Module 6, and in fact, the final topic of A Story of Units, students spend time producing a
compendium of their learning. They not only reach back to recall learning from the very beginning of Grade
5, but also expand their thinking by exploring such concepts as the Fibonacci sequence. Students solidify the
year’s learning by creating and playing games and exploring patterns as they reflect back on their elementary
years. All materials for the games and activities are then housed for summer use in boxes created by
students in the final two lessons of the year.

The Years in Review: A Reflection on A Story of Units

Objective 1: Solidify writing and interpreting numerical expressions.
(Lessons 26-27)

Objective 2: Solidify fluency with Grade 5 skills.
(Lesson 28)

Objective 3: Solidify the vocabulary of geometry.
(Lessons 29-30)

Objective 4: Explore the Fibonacci sequence.
(Lesson 31)

Objective 5: Explore patterns in saving money.
(Lesson 32)

Objective 6: Design and construct boxes to house materials for summer use.
(Lessons 33—-34)

I COMMON Topic F: The Years in Review: A Reflection on A Story of Units
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26

Lesson 26

Objective: Solidify writing and interpreting numerical expressions.

Suggested Lesson Structure

B Fluency Practice (10 minutes)

[ Application Problem (5 minutes)
Concept Development (35 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= QOrder of Operations 5.0A.1 (3 minutes)
= Multiply a Fraction and a Whole Number 5.NF.4 (3 minutes)
= Multiply Decimals 5.NBT.7 (4 minutes)

Order of Operations (3 minutes)

Materials: (S) Personal white boards

Note: This fluency activity prepares students for today’s lesson.

(Write (6 x 3) + 2.) Write the complete number sentence.

(Write (6 x 3) + 2 =20.)

(Write 6 x (3 + 2).) Write the complete number sentence.

(Write 6 x5 =30.)

(Write 28 — (8 + 2).) Write the complete number sentence.

(Write 28 - (8 +2) =24.)

(Write (28 - 8) + 2.) Write the complete number sentence.

(Write (28 - 8) + 2 =10.)

When there are no parentheses, we put imaginary parentheses around multiplication and division

and do them first. We don’t need the parentheses in these two expressions:
(6x3)+2and 28 -(8+2). We would solve them the same way even without the parentheses.

Y 090 490 49 A

Continue the process with the following possible suggestions: 5x3 +4and5 x (3 + 4).

I COMMON Lesson 26: Solidify writing and interpreting numerical expressions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26

Multiply a Fraction and a Whole Number (3 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—M4-Lesson 8.

T (% X 6= #.) On your board, complete the number sentence.
St (Write=x6=—=>)

2 2

L1 1x6

T:  (Write 7% 6= === ___.) Complete the number sentence.
S (Write—x6=—-22=2=3)

2 2 2
T: (Write % x 6= >2< ® - ___.) Find a common factor to simplify. Then multiply.

3
. N SO S0 W
S: (erteZX6— X —1—3.)
1

Continue with the following possible suggestions: 6 x % , 12 x % , % x 12, and 18 x z.

Multiply Decimals (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—M4-Lessons 17-18.

T: (Write3x2= .) Say the
— 3x2=6 3x0.2=0.6 0.3x0.2=0.06 0.03 x 0.2 = 0.006
number sentence.
S: 3x2=6. 2x7=14 2x0.7=14 0.2x0.7=0.14 0.02 x0.7 = 0.014
(Write3x0.2 = .) Onyour

. 5x3=15 0.5x3=15 0.5x0.3=0.15 0.5x 0.03 = 0.015
board, write the number sentence.

S: (Write3x0.2=0.6.)
T: (Write0.3x0.2= .) On your board, write the number sentence.
S: (Write 0.3 x0.2=0.06.)

Continue the process for the following possible suggestions: 2 x7,2x0.7,0.2x0.7,0.02x0.7,5 x 3,
0.5%x3,0.5x0.3,and 0.5 x 0.03.

I COM MON Lesson 26: Solidify writing and interpreting numerical expressions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26

Application Problem (5 minutes)

The market sells watermelons for $0.39 per pound and apples for $0.43 per pound. Write an expression that
shows how much Carmen spends for a watermelon that weighs 11.5 pounds and a bag of apples that weigh
3.2 pounds.

cogh o WM . copt o apples
(40.34 x u.s) + (§0.43 x 3.'2_3

Note: This problem reviews writing and interpreting numerical expressions within the context of money and
previews the objective for today’s lesson.

Concept Development (35 minutes)

This lesson is meant to be a review. Play one or both of the following games to review both writing numerical
expressions and comparing expressions without calculating their values.

Game A: Writing Expressions Using the Properties Game

Materials: (S) Personal white boards, expression cards template (pictured below), timer

Description: Expression Cards
Students work with a partner to compete against another oy tea o S
. orty-three l2ss than ive sixths of the
team of two students. Teams work together to write wotigstresum || e ories
numerical expressions representing the written phrase. The swsmvnsofnne | cttwentyihreeand || jandred wentynine
game follows these steps: yseven . ard two hundred
PRIy eighty-one
Step 1 Turn over an expression card and start the timer.
Step 2 Teams work together to write as many numerical wenty-seven more
expressions as they can that represent the written ERtmIemnah | MW | ekt
phrase using the properties. esmOTeS | SO antoneaghtn | ST oS8
fourths and two thirties and twenty- . aight and fifty-six
Step 3 When the timer sounds, a member from each team thrde lght thirles and sheand o T
shows their expressions to the opposing team. s
Step 4 The team analyzes the expressions to make sure they
represent the given written phrase on the expression
six copies of the sum
Cal"d. the preduct of nine
one sixth the product of six twelfths and double three fourths
Step 5 Teams work together to find the value of the MASAMSEIT | ewehemngtowr | three fourins of eghteen
. four
expression.
Teams earn a point for each numerical expression they write
I COM MON Lesson 26: Solidify writing and interpreting numerical expressions. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

that represents the written phrase on the expression card, and
an additional point if they find the correct value of the
expression. Play continues until all expression cards have been
used, or until one team reaches a predetermined score.

Prepare the students:

Discuss how using the commutative, distributive, and
associative properties can help teams write expressions.
For example, two-thirds the sum of twenty-three and fifty-

seven can be written asg x (23 + 57) or using the
commutative property: (23 +57) x %
distributive property: % x 23 + % x 57.
associative property: % X (2 x (23 + 57)).

Remind students to respectfully analyze each other’s work.

Game B: Comparing Expressions Game

Materials: (S) Comparing expressions cards template (pictured
at right), personal white board, piece of paper

Description:

Students race a partner to write the symbol that makes the
number sentences true. The game follows these steps:

= Cover all but the top expression with a hiding paper.

= Players race to write the symbol to make the number
sentence true on their personal board.

= The first player to write the symbol explains her

MP.7 reasoning to the other player without calculating.

= [fthe first player is correct, she gets a point. If she is
incorrect, the other player has a chance to explain and
win the point instead.

The partner with the most points when the game ends wins.

Prepare the students:

Review how to compare expressions without calculating their
value.

Lesson 26

NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

Depending on the needs of the
students, instead of a competition
between teams, place emphasis on
improvement and effort. For example,
invite students to make a class goal for
number of equivalent expressions
written within a certain time frame.
Celebrate efficiency, teamwork,
problem solving, critical thinking, and
communication.

Comparing Expressions Game Board

96><(63+17) 96 X 63) +
V) ¢ 1+ 13
9 6 9 7
(437x§)x§ O (437x ﬁ)xg
4x835+4x6.21 Q 4x15.87

6 6
5 X(3,065+4,562) Q (3065 +4,562) +

(896 % 3) + (5.07 x 8) O (8.96 + 3) X (5.07 + 8)
(297><16 e 207x 248
)3 (297x 35)+3
12 5. & 12 5+ 12 5
7x(+3) O 7TXIT T3

NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

Every student needs to be challenged,
but not necessarily in the same way.
Differentiate the degree of difficulty or
complexity of the Comparing
Expressions game by adjusting the
numbers. Students working below
grade level may benefit from
scaffolded practice in which they begin
with simpler expressions and work
towards more complex expressions. As
an alternative to competition, place
emphasis on effort, collaboration, and
improvement.
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Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first.

For this particular Problem Set consider pairing students
to work on Problems 1(a)-1(d) together, asking them to
share their strategies and explain their reasoning to one
another before recording. To create an additional
challenge for some pairs, add the requirement of
recording two different, equivalent numerical expressions
for each problem. Ask them to then choose only one and
record their solution and reasoning. Students may need a
separate piece of paper so that they have enough room to
write.

Student Debrief (10 minutes)

Lesson Objective: Solidify writing and interpreting
numerical expressions.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= Compare your answers to Problem 1to a
partner’s answers. How are the strategies that
you used similar? How are they different?

= Share answers to Problem 2. How is writing
equivalent expressions useful?

= Which strategies did you use to help you
compare the expressions in Problem 3 without
calculating their values?

= Which expressions in Problem 3 were most

Lesson 26

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 26 Problem Set

wame __Vincent Date

1. For each written phrase, write a numerical expression and then evaluate your expression.

a. three fifths of the sum of thirteen and six b. Subtract four thirds from one seventh of

sixty-three
Numerical expression: Numerical expression:
<) 1 -4
2 (13+0) 7(@3) %
Solution: Solution:
Az 2.\ (A AT (e S
2@ | s
I3 q _ Z
73‘ 'g = 3

. six copies of the sum of nine fifths and three

Numerical expression: B Mo

G ( % + 3) Nmm;lup'esbn
2(%x15)
e 4.2)=
6(35—+3>: 6(1’5‘73>‘ solon: 3)_ 3 i
" 3 (5P 5@:
6(43)=24% ‘
i @
= 285
I SSRMON o e engage ers
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2. Write at least 2 numerical expressions for each phrase below. Then solve.
a. two thirds of eight

53 o 30
2

218

3

b. one sixth of the product of four and nine

| \
Sl or Z(4xd)

%53
Z (4x9)= 2(36) @)

3. Use <, >, or = to make true number sentences without calculating. Explain your thinking.

a 27x(42+%) @(217“2)*?

“The lefr choice is mulhp'y';‘j L’)’

b, (687x3) %7 @ (697 2)x2

< pplyn
% is Enjjef Ao 1, DE W r)’Jf e
fachr by B il gve °J

o
than multiplying L) ,iz or iy

a L:jjer prambel:

the Same

€ 5x376+5x268 5x699

|
14 you add 2 7 and 2.68 it's Notas Sl

as 649 and usiy Do damborve PRt
the Gest equarion  cad be 5x (3776 +2,68),

I COMMON | temon2tc Dy 1 Schcty writing 3ed interpreting numerical exprassions.
CORE | Dute:

iy engage"y 6

difficult to compare without calculating the values of the expressions? Why?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26

=  What mathematical properties were useful for completing today’s Problem Set? How were they
useful?

=  How did the games we played prepare you to work independently on the Problem Set?

Reflection (3 minutes)

In G5—M6-Topic F, to close their elementary experience, the Exit Ticket is set aside and replaced by a brief
opportunity to reflect on the mathematics done that day as it relates to their broader experience of math.

I COMMON Lesson 26: Solidify writing and interpreting numerical expressions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set

Name Date

1. For each written phrase, write a numerical expression, and then evaluate your expression.

a. Three-fifths of the sum of thirteen and six b. Subtract four thirds from one seventh of
sixty-three
Numerical expression: Numerical expression:
Solution: Solution:
c. Six copies of the sum of nine-fifths and three d. Three-fourths of the product of four-fifths
. . and fifteen
Numerical expression:
Numerical expression:
Solution:
Solution:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set

2. Write at least 2 numerical expressions for each phrase below. Then solve.

a. Two-thirds of eight

b. One-sixth of the product of four and nine

3. Usex, >, or = to make true number sentences without calculating. Explain your thinking.

a. 217 x (42+%) (17 x 42) +2
b. (687 x2)x = (687 x 2)x 2
C. 5x3.76+5x2.68 5 x 6.99
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Reflection

Name Date

How did the games we played today prepare you to practice writing, solving, and comparing expressions this

summer? Why do you think these are important skills to work on over the summer? Will you teach someone
at home how to play these games with you? What math skills will you need to teach in order for someone at
home to be able to play with you?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Homework

Name Date

1. For each written phrase, write a numerical expression, and then evaluate your expression.

a. Forty times the sum of forty-three and fifty-seven b. Divide the difference between one
thousand, three hundred, and nine
hundred fifty by four

Numerical expression: Numerical expression:
Solution: Solution:

c. Seven times the quotient of five and seven d. One-fourth the difference of four-sixths

and three-twelfths
Numerical expression: ) )

Numerical expression:
Solution: .

Solution:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Homework

2. Write at least 2 numerical expressions for each written phrase below. Then solve.

a. Three fifths of seven

b. One-sixth the product of four and eight

3. Usex, >, or = to make true number sentences without calculating. Explain your thinking.

a. 4tenths + 3 tens + 1 thousandth 30.41

b. (5 XT10)+ (7 xﬁ) 0.507

c. 8x 720 8 X 436+8 x 3.59
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Lesson 26 Template

six-sevenths of nine

two-thirds the sum
of twenty-three and

fifty-seven

forty-three less than
three-fifths of the
product of ten and

twenty

five-sixths the
difference of three
hundred twenty-nine
and two hundred

eighty-one

three times as much

as the sum of three-

fourths and two-

thirds

the difference
between thirty
thirties and twenty-

eight thirties

twenty-seven more

than half the sum of

four and one-eighth
and six and two-

thirds

the sum of eighty-
eight and fifty-six

divided by twelve

the product of nine

and eight divided by

one-sixth the

product of twelve

six copies of the sum

of six-twelfths and

double three-fourths

three-fourths of eighteen
four and four
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17
96 x (63 +—)
12
9 6
(437 x—) X =
15 8
4x835+4x%x6.21

6
~ x (3,065 + 4,562)

(8.96%x3) +(5.07 x 8)

(297 x g) +2

12 (5 5)
—_— x —_— + —_
7 4 9
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17
(96 x 63) + —
12

9 7
(437 X —) X —
15/ 8

4 x15.87

6
(3,065 +4,562) +

(8.96 +3) x (5.07 + 8)

13\ 8
(297 X —) +—=
15/ 3

12 5 12 5

— X —+ — x —

7 4 7 9
engage"’

6.F.14



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 27

Lesson 27

Objective: Solidify writing and interpreting numerical expressions.

Suggested Lesson Structure

M Fluency Practice
Concept Development
[l Student Debrief

Total Time

(12 minutes)
(38 minutes)
(10 minutes)

(60 minutes)

Fluency Practice (12 minutes)

= Multiply a Fraction and a Whole Number 5.NF.4 (4 minutes)
= Multiply Decimals 5.NBT.7 (4 minutes)
= Multiply Mentally 5.NBT.5 (4 minutes)

Multiply a Fraction and a Whole Number (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—M4-Lessons 9-11.

S:

(Write 9 +3 =__.) Say the division sentence.
9+3=3.

(Write % x 9=__.) Say the multiplication sentence.
1x9=3,

(Write g x9=__.) Onyour boards, write the
multiplication sentence.

(Write=x 9=6.)

(Write 9 x g = __.) Onyour boards, write the
multiplication sentence.

(Write 9 x g =6.)

NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

The Multiply a Fraction and a Whole
Number fluency activity can be
scaffolded for students working below
grade level by coupling written
equations with models, such as a tape

diagram for g x 9, or by extending the
equation to find a common factor,

simplify, and then multiply. For
2 2X9 6

example,=x9 = ——=-=6.
3 3 1

Continue the process with the following possible sequence: 18 + 6, % x 18, 2 x 12,12 x z ) % x 16,16 x % ,

32x2 2% 15, and 16 x >.
8" 3 4
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

Multiply Decimals (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—M4-Lessons 17-18.

T: (Write3x3= .) Say the

e 3x3=9 3x0.3=09  0.3x0.3=0.09 0.03 x 0.3 = 0.009
multiplication sentence.

S: 3x3=09. 2x6=12 2x06=12 0.2x0.6=0.12 0.02 x 0.6 = 0.012
(Write3x0.3= .) Onyour
. — 7x5=35 0.7x5=3.5  0.7x0.5=0.35 0.7 x 0.05 = 0.035
boards, write the number
sentence.
S: (Write3x0.3=0.9.)
T: (Write0.3x0.3= .) On your boards, write the number sentence.

S:  (Write 0.3 x0.3=0.09.)

Continue the process for the following possible suggestions: 2 x6,2 x 0.6, 0.2 x0.6,0.02 x 0.6, 7 x 5,
0.7x5,0.7x0.5,and 0.7 x 0.05.

Multiply Mentally (4 minutes)
Materials: (S) Personal white boards

Note: This fluency activity will help bolster the students’ understanding of and automaticity with the
distributive property of multiplication.

T: (Write8x10=___.) Say the multiplication sentence.
S: 8x10=80.
T: (Write8x9=80- below 8 x 10 = 80.) On your personal boards, write the number sentence,

filling in the blank.
S: (Write8x9=80-8.)
T: Whatis 8 x9?
S: 72
Repeat the process for 8 x 100, 8 x99, 12 x 10, 12 x 9, 25 x 100, and 25 x 99.

Concept Development (38 minutes)

Materials: (S) Blank paper, personal white boards
Write and solve word problems from a given expression.

Description:

Students work in pairs to create a word problem for a given expression, plan how to teach their word
problem and solution to another pair, and then teach their solution to another pair of students.

I COM MON Lesson 27: Solidify writing and interpreting numerical expressions.
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The process is as follows:

Step 1 Give each pair of students an expression. (Suggestions
are given to the right.)

Step 2 Pairs work together to write a word problem that might
be solved using the given expression.

Step 3 Pairs work together to develop a plan to teach another
pair of students how to solve their word problem using

- the RDW process.

Step 4 Pairs teach their word problem and solution to another
pair of students. The student pair asks questions of the
teaching pair:

m =  Why are we using that model to solve?
= Could I solve it this way instead?
= Canyou be more specific?
= | do not understand that step. Can you please
— explain it?

After the presentations, the teaching pair might discuss the
effectiveness of their solution and make changes if necessary.
Then, they can present their word problem and solution to a
new pair. End the lesson with a class discussion about the
changes the students made to their solutions between rounds
and the reasoning behind these changes.

Lesson 27

Suggestions for expressions:

] 65)(&
5

(27 + 33) x§

-G

Er2)ns

7+(+%)

NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

Depending on the level of English
proficiency of English language
learners, try inviting students to
discuss, plan, write, and teach in their
first language. Alternatively, provide
extra time, reduce the amount of work,
or provide sentence frames for
discussion.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Solidify writing and interpreting
numerical expressions.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Problem Set

ame __Epm;lie Date

1. Use the RDW process to solve the word problems below.

a. lulia completes her homework in an hour. She spends - of the time doing her math homework andﬁ
of the time practicing her spelling words. The rest of the time she spends reading. How many

minutes does Julia spend reading?
| hour = GO mMs

HomzwoFL l- l-- ' '5 —
mo

Pg“‘ adin
S ) j
(5(7—- 9225

She spends 15 minutes readng:

b. Fred has 36 marbles. Elise has 2as many marbles as Fred. Anika has } as many marbles as Elise.
How many marbles does Annika have?

e S

macbles 22

36:9=H
ise -4=32
e, T LT LK =
marbles L

. . X oles.
Set. They should check work by comparing answers with a Aonika  has 24 mor
partner before going over answers as a class. Look for
i GOMON [ fpiermimemsmnetemi: engage” s
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NYS COMMON CORE MATHEMATICS CURRICULUM

misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the

lesson.

You may choose to use any combination of the questions

below to lead the discussion.

= Compare your solutions for Problem 1 to a
partner’s solutions. Is one of your methods for
solving more efficient? How do you know?

= Share the word problems that you wrote for

Problem 2.

= |n Problem 2, which expression was most
challenging to represent with a word problem?

Why?

=  What did you find more challenging today,
planning how to teach a word problem solution
to your classmates or writing a word problem for
a given expression? Why?

=  What did you learn about your problem solving
skills by teaching other students how to solve a

word problem?

Reflection (3 minutes)

Lesson 27

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 27 Problem Set

2. Write and solve a word problem that might be solved using the expressions in the chart below.

Expression | Word Problem Solution
: o
Jeri \su‘/s a cucten }g,% =2
ot 1% 49s. She !
gxla hses }j of them She used 12 €44s.
: +o La\/_ﬁ. & cake,
| How many  eg4s 4d
She use ?
Wolter had 26 condits 34
+
after an hoor dnid gl
Or treatng. Theo he got ¢
(26+34)x% 24 more. His pacents 69*5. -/0x5
made him give & of =50
them  away. How many 60-50 = 10
Condics did Walter ger Walter ate 10
to  eatr? C“(\[)I.CS.
“The pory hod 7 5 .
piZZas cur inde 12 Zt2
sWces  each. Jack ate 5. %
1=(e) 5 slices, and A+ ate i 1
202 % o a pizza what Tz ;
X 0., s
Leachvn OE the pi22as | 7 -3 7 6712
Were leC+ _7 “here were 62
pizzas ert.
II SSI&AEMON — ?:;;:ol-dlhﬂn‘mlmmmlumzup{mm engageny s

In G5—M6-Topic F, to close their elementary experience, the Exit Ticket is set aside and replaced by a brief
opportunity to reflect on the mathematics done that day as it relates to their broader experience of math.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Problem Set

Name Date

1. Use the RDW process to solve the word problems below.

a. Julia completes her homework in an hour. She spends 1—72 of the time doing her math homework and %

of the time practicing her spelling words. The rest of the time she spends reading. How many
minutes does Julia spend reading?

b. Fred has 36 marbles. Elise has g as many marbles as Fred. Annika has % as many marbles as Elise.

How many marbles does Annika have?

I COMMON Lesson 27: Solidify writing and interpreting numerical expressions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Problem Set

2. Write and solve a word problem that might be solved using the expressions in the chart below.

Expression Word Problem Solution

2
= X 18
3

5
(26 +34) x g

5 1
7- (— + —)
12 2
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Reflection

Name Date

How did teaching other students how to solve a word problem strengthen your skills as a problem solver?
What did you learn about your problem solving skills? What are your strengths and weaknesses as a problem

solver?

I COMMON Lesson 27: Solidify writing and interpreting numerical expressions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Homework

Name Date

1. Use the RDW process to solve the word problems below.

a. There are 36 students in Mr. Meyer’s class. Of those students, % played tag at recess, é played
kickball, and the rest played basketball. How many students in Mr. Meyer’s class played basketball?

b. Julie brought 24 apples to school to share with her classmates. Of those apples, é are red and the rest

., 3 1
are green. Julie’s classmates ate " of the red apples and 3 of the green apples. How many apples are

left?
COMMON Lesson 27: Solidify writing and interpreting numerical expressions. n
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Lesson 27 Homework

2. Write and solve a word problem for each expression in the chart below.

Expression

Word Problem

Solution

7
144 X —

3
Z x(36+12)
4

I COMMON
CORE
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Lesson 28
Objective: Solidify fluency with Grade 5 skills.

Suggested Lesson Structure

B Fluency Practice (50 minutes)

B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (50 minutes)

Mixed Review Fluency Activities

(S) Fluency activity template, Problem Set, personal
white board

Materials:

Part 1: Reflect on fluency.

T: This year, we devoted time each day to practicing
different skills. Think about these fluency activities as
you answer the questions in Problem 1.

S:  (Answer the six components of Problem 1 listed
below.)
Problem 1: Answer the following questions about fluency.

a. What does being fluent with a math skill mean to
you?
b. Why is fluency with certain math skills important?

¢.  With which math skills do you think you should be
fluent?

d. With which math skills do you feel most fluent?
Least fluent?

e. How can you continue to improve your fluency?

Part 2: Select and engage in fluency activities.

= Pass out the fluency activity templates. (There are a
total of 16 activities. An example is shown to the
right.)

= |n pairs or small groups, students alternate the role of
teacher and engage in the activities of their choice.

= Asthey play, students complete Problems 2 and 3 from
the Problem Set.

Solidify fluency with Grade 5 skills.
1/31/14

I COMMON Lesson 28:
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Lesson 28

NOTES ON

MULTIPLE MEANS OF
ACTION AND
EXPRESSION:

Students benefit from practicing
fluency areas of both strength and
weakness. As they get stronger at
what they are good at, they can start
to see connections that empower them
in their areas of weakness. Encourage
them to balance their practice.

Write Fractions as Mixed Numbers

Materials: (S) Personal white boards

T (Wrim‘z_’: s =___) Writethe

fraction as a division problem and mixed
number.

" . |
S (Write 3=13+2=63)

More practicel

1174431 23 47 89 8 132691315 35
BERE T T T T T e T i i

Fraction of a Set

Materials: (5) Personal white boards,

T (Write %x 10.) Draw a tape diagram to
model the whole number.

: (Draw tape diagram and label it 10.)

Draw a line to split the tape diagram in half.

: (Drawline.)

Y

:  What is the value of each part of your tape
diagram?

S 5.

T So,whatis Jof 107

s s

More practicel

8x}8xL,6x},30xE, 4258, 422, 48, 54

3 B3 7 Clecdert
1 i
1 xL
HELE T

Convert to Hundredths
Materials: (S) Personal white boards
PRI o
T (Write 3= 155) 4 times what factor equals
1007

T: Write the equivalent fraction.
3.3,
37 00"

o %, 0 5.8 5.0

More practicel
2
i

Multiply a Fraction and a Whole Number
Materials: (S) Personal white boards
T: (Write §) Wite the corresponding division
sentence
S 8+4=2
T m; x8=.) Write the complete
multiplication sentence.
S (Write }x8=2)

More practicel

o a_0o = o
" 100’50 100°20 100’20 100°25 100 | 18 15 1

engage"’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28

Part 3: Create reference cards.

NOTES ON
=  Students cut out the 16 cards. MULTIPLE MEANS OF
= On the back of the fluencies they have chosen for ACTION AND
intensive summer practice, students make examples of EXPRESSION:
expressions, equations, models, diagrams, and/or Provide the following scaffolds for
figures that represent the skill. learners who may need more visual

Students will store these fluency reference cards in the summer support:

activity boxes that they create in G5—-M6—Lessons 33—-34. For Find the Volume, provide a
rectangular prism template to ease the

task of drawing.

Student Debrief (10 minutes) For Compare Decimal Fractions, have
students represent numbers in a place
value chart before comparing.

Lesson Objective: Solidify fluency with Grade 5 skills.
For Divide Whole Numbers by Unit
The Student Debrief is intended to invite reflection and active Fractions, have students model with a

processing of the total lesson experience. tape diagram, number line, or another

Invite students to review their Problem Sets. Guide students in model.

a conversation to debrief the Problem Set and process the For Unit Conversions, have students
lesson model using a tape diagram.

You may choose to use any combination of the questions

below to lead the discussion. NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Problem Set
=  What is something you did today that you could .o i
not do before fifth grade? 1. Answer the followingquestions about ey

2. What does being fluent with a math skill mean to you?

*  What did you learn about your fluency with ol et ha'mj“’“; W W
different math skills today? What do you feel
confident about? What do you need to continue

b. Why is fluency with certain math skills important?

to work on? I+ heles us be more eBcienr and feary
C . , New Conceft thar  are harder +thay Hhe s
= Tell your partners some activities from today’s we kot
lesson that you would like to include in your I ——
summer activity box to help you maintain and Frachions, decinds, 0dditn, clstrachon, multipicants
build your fluency. and divison.
= Read your responses to the questions in Problem e s et e

Most: multiplicanon  ad divison , especiully mental.

1. Now that you have had some time to practice
different fluency activities, have your answers to
any of the questions changed? Which ones?

? H H €. How can you continue to improve your fluency? S
Why? Be as specific as possible. L el bear posstiing B 3 il

leamed..

Least: Volume and coordivate olanes.

[l SQUMON | s sttty s engage"y s
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Lesson 28 m

Reflection (3 minutes)

In G5—M6-Topic F, to close their elementary experience,
the Exit Ticket is set aside and replaced by a brief
opportunity to reflect on the mathematics done that day
as it relates to their broader experience of math.

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Problem Set

2. Use the chart below to list skills with which you are fluent from today's activities.

Skills with which | am fluent

Fraction of o ser

Convert 4o hundredths

pbd and  suibtract decimals

Unit  conversinns

w

. Use the chart below to list skills we practiced today that are less fluent.

Fluency skills | need to practice more

Write Sactions as  mixed numbers

Mulh'f\y a Seaction and a whole number

Decompose decim ds

\
Round 4o the neorest one

“ COMMON | tessonzs:  soliify fluancy with Grade 5 sz
CORE Date: 1

/16/14
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Name

1. Answer the following questions about fluency.
a. What does being fluent with a math skill mean to you?

b. Why is fluency with certain math skills important?

¢.  With which math skills do you think you should be fluent?

d. With which math skills do you feel most fluent? Least fluent?

e. How can you continue to improve your fluency?

I COM MON Lesson 28: Solidify fluency with Grade 5 skills.
CORE Date: 1/31/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Problem Set

2. Use the chart below to list skills with which you are fluent from today’s activities.

Fluent Skills

3. Use the chart below to list skills we practiced today with which you are less fluent.

Skills to Practice More

COM MON Lesson 28: Solidify fluency with Grade 5 skills. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Reflection

Name Date

What math skills have you improved through our fluency practice this year? How do you know you’ve
improved? What math skills do you need to continue to practice this summer? Why?

COMMON Lesson 28: Solidify fluency with Grade 5 skills. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Homework

Name Date

1. Use what you learned about your fluency skills today to answer the questions below.
a. Which skills should you practice this summer to maintain and build your fluency? Why?

b. Write a goal for yourself about a skill that you want to work on this summer.

c. Explain the steps you can take to reach your goal.

d. How will reaching this goal help you as a math student?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Homework

2. Inthe chart below, plan a new fluency activity that you can play at home this summer to help you build or
maintain a skill that you listed in Problem 1(a). When planning your activity, be sure to think about the
factors listed below:

=  The materials that you’ll need.
= Who can play with you (if more than 1 player is needed).
=  The usefulness of the activity for building your skills.

Skill:

Name of Activity:

Materials Needed:

Description:
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 28 Template

Write Fractions as Mixed Numbers

Materials: (S) Personal white boards

T: (Write 12—3 = + =

fraction as a division problem and mixed

.) Write the

number.

. (Write 12—3 =13:2= 6%.)

More practice!
11 17 44 31 23 47 89 8 13 26 9 13 15

z

Fraction of a Set

Materials: (S) Personal white boards

T: (Write % x 10.) Draw a tape diagram to
model the whole number.

(Draw tape diagram and label it 10.)

Draw a line to split the tape diagram in half.

(Draw line.)

O 4

What is the value of each part of your tape
diagram?

5.

©w

T:  So, what is%of 10?

S: 5.
More practice!
8x2,8x7,6x7,30x=,42x2, 42 x=, 48 %=, 54

1 1
x—,and 54 x—.
9 6

Convert to Hundredths

Materials: (S) Personal white boards

T:  (Write z = ﬁ') 4 times what factor equals
100?

S:  25.
Write the equivalent fraction.

S:  (Write % = 17750.)

More practice!

3 1 3 _ _ 3 _ _
4 100’50 100’50 100’20 100’20 100’25
100’
and —=—

25 100

Multiply a Fraction and a Whole Number

Materials: (S) Personal white boards

T: (Write %.) Write the corresponding division
sentence.

S: 8+4=2.

T: (Write % x 8 =.) Write the complete
multiplication sentence.

S (Write % x8=2)

More practice!

6’3’6’9’6’3"7"
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 28 Template

Multiply Mentally

Materials: (S) Personal white boards

T: (Write 9 x 10.) Write the complete
multiplication sentence

S: 9x10=90.

(Write9x9=90- below 9 x 10 =
90.) On your personal boards, write the
number sentence, filling in the blank.

S: (Write9x9=90-9.)
T: 9x9is?
S:  81.

More practice!

9x99, 15x%x9, and 29 x 99.

One Unit More

Materials: (S) Personal white boards

T: (Write 5 tenths.) Write the decimal that’s
one-tenth more than 5 tenths.

S: 0.6
More practice!

5 hundredths, 5 thousandths, 8 hundredths, 2
thousandths. Specify the unit of increase.

T: (Write 0.052.) On your boards, write one
more thousandth.

S:  0.053
More practice!

1 tenth more than 35 hundredths,
1 thousandth more than 35 hundredths, and
1 hundredth more than 438 thousandths.

Find the Product

Materials: (S) Personal white boards

T: (Write 4 x 3.) Complete the multiplication
sentence giving the second factor in unit
form.

S: 4x3ones=12ones.

(Write 4 x 0.2.) Complete the multiplication
sentence giving the second factor in unit
form.

S: 4 x2tenths = 8 tenths.

(Write 4 x 3.2.) Complete the multiplication
sentence giving the second factor in unit
form.

S: 4 x3ones 2tenths =12 ones 8 tenths.
Write the complete multiplication
sentence.

S: (Write4x3.1=12.8.)
More practice!

4x321,9%x2,9%x0.1,9x%x0.03,9x%x2.13,4.012 x4,
and 5 x 3.2375.

Add and Subtract Decimals

Materials: (S) Personal white boards

T: (Write 7258 thousandths + 1 thousandth =
.) Write the addition sentence in
decimal form.

S: 7.258 +0.001 = 7.259.
More practice!

7 ones + 258 thousandths + 3 hundredths,
6 ones + 453 thousandths + 4 hundredths,
2 ones + 37 thousandths + 5 tenths, and
6 ones + 35 hundredths + 7 thousandths.
T:  (Write 4 ones + 8 hundredths — 2 ones =
___ones___ hundredths.) Write the
subtraction sentence in decimal form.

S: (Write 4.08-2=2.08.)
More practice!

9 tenths + 7 thousandths — 4 thousandths,
4 ones + 582 thousandths — 3 hundredths,
9 ones + 708 thousandths — 4 tenths, and
4 ones + 73 thousandths — 4 hundredths.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 28 Template

Decompose Decimals

Materials: (S) Personal white boards

T: (Project 7.463.) Say the number.
S: 7 and 463 thousandths.

T: Represent this
number in a two-
part number bond

with ones as one Q":"
part and
thousandths as the
other part.

S:  (Draw.)

Represent it again
with tenths and
thousandths.

T: Represent it again
with hundredths
and thousandths.

More practice!

8.972 and 6.849.

Find the Volume

Materials: (S) Personal white

boards

T: Onyour boards, write the formula for
finding the volume of a rectangular prism.

S: (WriteV=Ixwxh.)

(Draw and label a rectangular prism with a
length of 5 cm, width of 6 cm, and height
of 2. cm.) On your boards, write a
multiplication sentence to find the volume
this rectangular prism.

S: (BeneathV=Ixwxh, writeV=5cmx6
cm x 2 cm. Beneath it, write V = 60 cm®.)

More practice!
w=9ftI=7ft,h=3ft
w=6in,l=6in,h=5in

w=8cm,l=4cm,h=2cm

Make a Like Unit

Materials: (S) Personal white boards

T: [I'll say two unit fractions. You make the
like unit and write it on your board. Show
your board at the signal.

T: gand % (Pause. Signal.)

S:  (Show sixths.)

Unit Conversions

Materials: (S) Personal white boards
T: (Writel12in=__ ft.) 12 inches is the same
as how many feet?
S:  1foot.

More practice!

24in,36in, 54 in, and 76 in.

More practice! T: (Writelft=__in.) 1footisthe same as
how many inches?
1andl,landl,landl,landi,landl,andl y
4 1 3°2 476 2°3 12° 6 8 3 S: 12 inches.
and —.
9 More practice!
2 ft, 2.5 ft, 3 ft, 3.5 ft, 4 ft 4.5 ft 9 ft, and 9.5 ft
COM MON Lesson 28: Solidify fluency with Grade 5 skills. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 28 Template

Compare Decimal Fractions

Materials: (S) Personal white boards

T: (Write 13.78 __ 13.86.) On your personal
boards, compare the numbers using the
greater than, less than, or equal sign.

S:  (Write 13.78 < 13.76.)

More practice!

0.78 % 4393 4.39,5.08 __fifty-eight

tenths, and thirty-five and 9 thousandths ___ 4 tens.

Round to the Nearest One

Materials: (S) Personal white boards

T: (Write 3 ones 2 tenths.) Write 3 ones and 2
tenths as a decimal.

S: (Write3.2))

T: (Write3.2=__.) Round 3 and 2 tenths to
the nearest whole number.

S: (Write3.2=3.)

More practice!

3.7,13.7,5.4,25.4,15,215, 6.48, 3.62, and 36.52.

Multiplying Fractions
Materials: (S) Personal white boards
T: (Write % x § =__.) Write the complete
multiplication sentence.
S: (Write % x § = %.)
T: (Write % x % =__.) Write the complete
multiplication sentence.

S: (Writelxi:i.)
2 4 8

T:  (Write % X % = __.) Write the complete
multiplication sentence.
. 2 2 4
S: (ertegxg—ﬁ.)

More practice!
1 1 1 3 3

— _x_ -
2 5’2 5’4

><3 4x2 and3><5
5’5 3’ 4 6

Divide Whole Numbers by Unit Fractions

Materials: (S) Personal white boards

T: (Writel+ %.) How many halves are in 1?

S: 2.

T (Writel+ % = 2. Beneath it, write 2 + %.)
How many halves are in 2?
4.

T (Write2 + % = 4. Beneath it, write 3 + %.)
How many halves are in 3?
6.

T (Write3+ % = 6. Beneath it, write 7 + %.)
Write the complete division sentence.

S: (Write 7 + % =14.)

More practice!

1+1,2+1,9+1,and3+1.
3 5 4 8

I COMMON Lesson 28:
CORE Date: 1/31/14

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Solidify fluency with Grade 5 skills.

engage"’

(cc) BY-NC-SA This work is licensed under a

Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.F.35



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 29

Objective: Solidify the vocabulary of geometry.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (38 minutes)

B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply Decimals 5.NBT.7
= Multiply Mentally 5.NBT.5

(9 minutes)

(3 minutes)
Sprint: Multiply Decimals (9 minutes)

Materials: (S) Multiply Decimals Sprint

Note: This fluency activity reviews G5—Module 4 concepts.
Multiply Mentally (3 minutes)

Materials: (S) Personal white boards

Note: This fluency activity drill helps bolster students’

understanding of and automaticity with the distributive
property of multiplication.

T: (Write7x10=___.) Say the multiplication sentence.
S: 7x10=70.
T: (Write7x9=70- below 7 x 10 =70.) On your

personal boards, write the complete number sentence.

S: (Write7x9=70-7.)
T. 7x9is..?
S: 63.

Repeat the process and procedure for 7 x 99, 15 x 9, and 31 x
99.

I COMMON Lesson 29: Solidify the vocabulary of geometry.
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NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

To make the Multiply Mentally fluency
activity directions clear to English
language learners, give an example
before asking students to respond.
Differentiate for students working
above grade level by challenging
learners to respond without writing.
Also, encourage them to analyze the
strategy and present multiplication
sentences that best suits it, such as
using the distributive property to solve
7 x99.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (38 minutes)

Materials: (S) Chart paper or personal white board,
scissors, Problem Set (copied on card stock),
Math Pictionary directions (shown below),
small envelope, 30-second timer

Today, students use the vocabulary terms of the Problem
Set to play Math Pictionary.

Part 1: Match terms to definitions.

Students begin by cutting out the vocabulary terms and
matching them to the intact card of definitions on the
Problem Set by placing the correct term on top of its
matching definition (pictured to the right). Let them
review terms with each other and argue until a consensus
is reached. Possibly review answers.

The definitions can then be collected and saved for use in
G5-M6-Lesson 30 (later to be stored in the summer

activity box).

Part 2: Play Pictionary.

Students can play using the rules in the directions to the
right. Demonstrating a round of the game as a whole
class, then moving to play in small groups may
maximize engagement.

Note on game directions: The first wrong guess from a
team passes play to the other team. The purpose of
this is two-fold. First of all, it encourages students to be
as specific as possible when drawing to represent each
vocabulary term. Secondly, it discourages teams from
just running through a list of vocabulary words until
they say the correct word.

After the session, students can put the vocabulary
terms in a small envelope. The terms will be used in
G5-M6-Lesson 30 and will be stored in the summer
activity box. Each student should also receive a copy of
the game directions to put in his/her summer activity
box.

I COMMON Lesson 29: Solidify the vocabulary of geometry.

CORE Date: 1/31/14

Lesson 29

Volume of a Sobid

Math Pictionary:

Number of players: 4-8
Materials: Blank paper, timer, pencils

=  Players divide into 2 teams. The vocabulary
term cards are placed face down in a pile.

= Aplayer from Team A chooses a card, silently
reads the card, and draws a picture to
represent the term on the card.

=  Assoon as the player reads the card, Team B
starts the 30-second timer.

=  Team A players use the drawing to figure out
the term before the timer sounds.

= |f the members of Team A correctly guess the
term, they score a point for their team.

=  However, the first wrong guess from Team A
passes play to Team B. Team B then draws a
picture to steal the point from Team A.

= Play continues with teams taking turns drawing
until all cards have been used. The team with
the most points wins.

engage"’

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.F.37


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set

Note: The Problem Set for G5-M6-Lesson 29 is the vocabulary definitions and terms.

Student Debrief (10 minutes)

Lesson Objective: Solidify the vocabulary of geometry.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= Which picture or model was most difficult for you
to draw? Why?

=  How does drawing pictures and models help you
understand and review these geometry terms?

=  How can you use your pictorial vocabulary cards
during the summer to review these geometry
terms?

=  Which terms go together? Why? (Students will
have many ways of sorting these concepts.)

Reflection (3 minutes)

In G5—M6-Topic F, to close their elementary experience,
the Exit Ticket is set aside and replaced by a brief
opportunity to reflect on the mathematics done that day
as it relates to their broader experience of math.

Ili ‘ 1." COMMON Lesson 29: Solidify the vocabulary of geometry.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Sprint

A # Correct
Multiply.
1 3x2= 23 06x2=
2 3x0.2= 241 0.6x0.2=
3 3x0.02= 25| 0.6x0.02=
4 3x3= 26| 0.2x0.06 =
5 3x0.3= 27 5x7=
6 3x0.03= 28 05x7=
7 2x4 = 29| 05x0.7=
8 2x04= 30| 0.5x0.07=
9 2x0.04 = 31| 0.7x0.05=
10 5x3= 32 2x8=
" 5x0.3= 33 9x0.2=
12| 5x0.03= 34 3x7=
13 7x2= 35| 8x0.03=
14 7x0.2= 36 4Xx6=
15| 7x0.02= 37 06x7=
16 4x3= 38| 0.7x0.7=
17 4x0.3= 39| 0.8x0.06=
18 04x3= 40( 0.09x0.6=
19| 04x03= 41 6x0.8=
20| 0.4x0.03= 42 0.7x09=
21| 0.3x0.04= 43| 0.08x0.8=
22 6x2= 44| 0.9x0.08=
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 29 Sprint

B Improvement # Correct
Multiply.

1 4x2= 23 08x2=

2 4x02= 24| 0.8x0.2=

3 4x0.02= 25| 0.8x0.02=

4 2x3= 26| 0.2x0.08 =

5 2x03= 27 5x9=

6 2x0.03= 28 0.5x9=

7 3x3= 29| 0.5x0.9=

8 3x0.3= 30| 0.5x0.09=

9 3x0.03= 31| 0.9x0.05=

10 4x3= 32 2x6=

1" 4x03= 33 7x0.2=

12| 4x0.03= 34 3x8=

13 9x2= 35| 9x0.03=

14 9x0.2= 36 4x8=

15| 9x0.02= 37 0.7x6 =

16 5x3= 38| 06x06=

17 5x0.3= 39| 0.6x0.08=

18 05x3= 40| 0.06 x0.9=

19| 0.5x03= 41 8x0.6=

20| 0.5x0.03= 42| 09x0.7=

21| 0.3x0.05= 43| 0.07x0.7=

22 8x2= 44| 0.8x0.09=
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 29 Problem Set

A quadrilateral with two
pairs of equal sides that
are also adjacent.

An angle that turns
through L of a circle.
360

A quadrilateral with at
least one pair of parallel
lines.

A closed figure made up
of line segments.

Measurement of space
or capacity.

A quadrilateral with
opposite sides that are
parallel.

An angle measuring 90
degrees.

The union of two
different rays sharing a
common vertex.

The number of square
units that covers a two-
dimensional shape.

Two lines in a plane that
do not intersect.

The number of adjacent
layers of the base that
form a rectangular
prism.

A three-dimensional
figure with six square
sides.

A quadrilateral with four
90-degree angles.

A polygon with 4 sides
and 4 angles.

A parallelogram with all
equal sides.

Cubes of the same size
used for measuring.

Two intersecting lines
that form 90-degree
angles.

A three-dimensional
figure with six
rectangular sides.

A three-dimensional
figure.

Any flat surface of a 3-D
figure.

A line that cuts a line
segment into two equal
parts at 90 degrees.

Squares of the same size,
used for measuring.

A rectangular prism with
only 90-degree angles.

One face of a 3-D solid,
often thought of as the
surface upon which the
solid rests.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 29 Problem Set m

Base Volume of a Solid Cubic Units Kite
Height One-Degree Angle Face Trapezoid
Right .
Rectangular Pergendlcular Cube Area
. Bisector
Prism
Perpendicular Rhombus Parallel Lines Angle
Lines
Polygon Rectangular Prism Parallelogram Rectangle
Right Angle Quadrilateral Solid Figure Square Units
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Reflection

Name Date

It is said that the true measure of knowing something is being able to teach it to someone else. Who can you
teach these terms to this summer? How will you teach these terms to your summer student?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Homework

Name Date

1. Use your ruler, protractor, and set square to help you give as many names as possible for each figure
below. Then, explain your reasoning for how you named each figure.

Figure Names Reasoning for Names
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Homework

2. Mark draws a figure that has the following characteristics:
=  Exactly 4 sides that are each 7 centimeters long
=  Two sets of parallel lines
= Exactly 4 angles that measure 35 degrees, 145 degrees, 35 degrees, and 145 degrees

a. Draw and label Mark’s figure below.

b. Give as many names of quadrilaterals as possible for Mark’s figure. Explain your reasoning for the
names of Mark'’s figure.

c. List the names of Mark’s figure in Problem 2(b) in order from least specific to most specific. Explain
your thinking.
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Lesson 29 Template

Math Pictionary:

Number of players: 4-8

Materials: Blank paper, timer, pencils

Players divide into two teams. The
vocabulary term cards are placed face down
in a pile.

A player from Team A chooses a card,
silently reads the card, and draws a picture
to represent the term on the card.

As soon as the player reads the card, Team
B starts the 30-second timer.

Team A players use the drawing to figure
out the term before the timer sounds.

If the members of Team A correctly guess
the term, they score a point for their team.

However, the first wrong guess from Team
A passes play to Team B. Team B then
draws a picture to steal the point from
Team A.

Play continues with teams taking turns
drawing until all cards have been used. The
team with the most points wins.

Math Pictionary:

Number of players: 4-8

Materials: Blank paper, timer, pencils

Players divide into two teams. The
vocabulary term cards are placed face down
in a pile.

A player from Team A chooses a card,
silently reads the card, and draws a picture
to represent the term on the card.

As soon as the player reads the card, Team
B starts the 30-second timer.

Team A players use the drawing to figure
out the term before the timer sounds.

If the members of Team A correctly guess
the term, they score a point for their team.

However, the first wrong guess from Team
A passes play to Team B. Team B then
draws a picture to steal the point from
Team A.

Play continues with teams taking turns
drawing until all cards have been used. The
team with the most points wins.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 30
Objective: Solidify the vocabulary of geometry.

Suggested Lesson Structure

B Fluency Practice (10 minutes)
Concept Development (40 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiply 5.NBT.5 (5 minutes)

= Unit Conversions 5.MD.1 (5 minutes)

Multiply (5 minutes)

Materials: (S) Personal white boards
Note: This fluency activity reviews year-long fluency standards.

T: Solve 57 x 37 using the standard algorithm.
S:  (Write 57 x 37 = 2,109 using the standard algorithm.)

Continue the process for 457 x 37, 68 x 43, 568 x 43, and 749 x 72.
Unit Conversions (5 minutes)
Materials: (S) Personal white boards
Note: This fluency activity reviews G5—Module 4 concepts.
T: (Write % ft=___in.) How many inches are in 1 foot?

12 inches.

T: (Write % x 1 ft.) Write an equivalent expression using inches and convert.

S: (Write % x12in=6in.)
T: %ft is how many inches?

S:  6inches.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30

Repeat the process for the following possible sequence: ift, z ft,and 5 % ft.

T: (Write40cm=___m.) How many centimeters in a meter?

S: 100 centimeters.

T: (Write 40 x 1 cm.) Write an equivalent expression using meters and convert.
S: (Write 40x—m=="m)

T: Fillin the blank with a decimal number.

S:  0.40 meters.

T: Fill in the blank with a simplified fraction.

2
S: 5 meters.

Repeat the process and procedure for 25 cm, 70 cm, 90 cm, 57 cm, and 9 cm.

Concept Development (40 minutes)

Materials: (S) Geometry pictorial vocabulary cards from G5—M6—Lesson 29, Problem Set of card stock game
directions

Students use the term and definition description cards created in G5—M6—Lesson 29 to play the following
games. The definition and description cards must be cut out to play Concentration. Game directions and
cards should be cut out and housed in the summer activity boxes to be made in G5—M6—Lessons 33 and 34.
Game A: Three Questions to Guess my Term!

Number of players: 2—4

Description: A player selects and secretly views a term card. Other players take turns asking yes or no
questions about the term.

=  Players can keep track of what they know about the term on paper.
= Only yes or no questions are allowed (e.g., “What kind of angles do you have?” is not allowed).

= A final guess must be made after 3 questions, but may be made sooner. Once a player says, “This is
my guess,” no more questions may be asked by that player.

= [fthe term is guessed correctly after 1 or 2 questions, 2 points are earned. If all 3 questions are used,
only 1 point is earned.

= [fthe no player guesses correctly, the card holder receives the point.
= The game continues as the player to the card holder’s left selects a new card and questioning begins
again.
The game ends when a player reaches a predetermined score.
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Game B: Concentration

Number of players: 2—6

Description: Players persevere to match term cards with their
definition and description cards.

= (Create two identical arrays side by side, one of term cards
and one of definition and description cards.

=  Players take turns flipping over pairs of cards to find a
match. A match is a vocabulary term and its definition or
description card. Cards keep their precise location in the
array if not matched. Remaining cards are not reconfigured
into a new array.

= After all cards are matched, the player with the most pairs
is the winner.

Game C: Attribute Buzz

Number of players: 2

Description: Players place geometry vocabulary cards face down in
a pile and, as they select cards, name the attributes of each figure
within 1 minute.

Concentration

= Player A flips the first card and says as many attributes as
possible within 30 seconds.

= Player B says, “Buzz,” when or if Player A states an NOTES ON
incorrect attribute or time is up. MULTIPLE MEANS OF

* Player B explains why the attribute is incorrect (if ENGAGEMENT:
applicable), and can then start listing attributes about Smaller groups of players allow for
the figure for 30 seconds. more students to participate in games

simultaneously. This reduces wait time
and also helps to keep students on
Play continues until students have exhausted the figure’s task.

attributes. A new card is selected and play continues. The

player with the most points at the end of the game wins.

= Players score a point for each correct attribute.

Game D: Bingo
Number of players: 4—whole class “s%“rmij.mf., vw.a:om:mplm
Materials: Bingo cards ‘ units  [BicMhr | Pisn [ Lines RO
Description: Players match definitions to terms to be the ! En{ Reckange »gf\l :,/t i";jm
first to fill a row, column, or diagonal. i T ;‘e Rt [
=  Players write a vocabulary term in each box of the Felygen "Sf‘?:i“" B'I" Arg sﬁfa
math bingo game template. Each term should be | trteen Tl | Reoms | Arngle (g
used only once. The box that says math bingo is a :
free space. uv R | ‘J‘ b

= Players place the filled-in math bingo template in
their personal boards.

Bingo Game Example
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30

One person is the caller and reads the definition on a vocabulary card.
Players cross off or cover the term that matches the definition.

“Bingo!” is called when 5 vocabulary terms in a row are crossed off diagonally, vertically, or
horizontally. The free space counts as 1 box towards the needed 5 vocabulary terms.
The first player to have 5 in a row reads each crossed off word, states the definition, and gives a

description or an example of each word. If all words are reasonably explained as determined by the
caller, the player is declared the winner.

Student Debrief (10 minutes)

Lesson Objective: Solidify the vocabulary of geometry.

Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions below to lead the discussion.

Which games did you choose to include in your summer activity box? Why?
Which game did you enjoy the most? Why?

Which game was most challenging? Why?

How will playing these games during the summer help you prepare for Grade 6?

Reflection (3 minutes)

In G5—M6-Topic F, to close their elementary experience, the Exit Ticket is set aside and replaced by a brief
opportunity to allow students to reflect on the mathematics done that day as it relates to their broader
experience of math.
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Lesson 30 Problem Set

Attribute Buzz:
Number of players: 2

Description: Players place geometry vocabulary cards
face down in a pile and, as they select cards, name the
attributes of each figure within 1 minute.

= Player A flips the first card and says as many
attributes as possible within 30 seconds.

=  Player B says, “Buzz,” when or if Player A states an
incorrect attribute or time is up.

= Player B explains why the attribute is incorrect (if
applicable), and can then start listing attributes
about the figure for 30 seconds.

= Players score a point for each correct attribute.

Play continues until students have exhausted the
figure’s attributes. A new card is selected and play
continues. The player with the most points at the end
of the game wins.

Concentration:

Number of players: 2-6

Description: Players persevere to match term cards
with their definition and description cards.

Create two identical arrays side by side, one of
term cards and one of definition and
description cards.

Players take turns flipping over pairs of cards to
find a match. A match is a vocabulary term and
its definition or description card. Cards keep
their precise location in the array if not
matched. Remaining cards are not
reconfigured into a new array.

After all cards are matched, the player with the
most pairs is the winner.

Three Questions to Guess my Term!
Number of players: 2-4

Description: A player selects and secretly views a
term card. Other players take turns asking yes or no
questions about the term.

= Players can keep track of what they know about
the term on paper.

= Only yes or no questions are allowed (e.g., “What
kind of angles do you have?” is not allowed.)

= Afinal guess must be made after 3 questions, but
may be made sooner. Once a player says, “This is
my guess,” no more questions may be asked by
that player.

= |f the term is guessed correctly after 1 or 2
questions, 2 points are earned. If all 3 questions
are used, only 1 point is earned.

= |f no player guesses correctly, the card holder
receives the point.

=  The game continues as the player to the card
holder’s left selects a new card and questioning
begins again.

=  The game ends when a player reaches a
predetermined score.

Bingo:

Number of players: 4—whole class

Description: Players match definitions to terms to
be the first to fill a row, column or diagonal.

Players write a vocabulary term in each box of
the math bingo game template. Each term
should be used only once. The box that says
Math Bingo is a free space.

Players place the filled-in math bingo template
in their personal boards.

One person is the caller and reads the
definition on a vocabulary card.

Players cross off or cover the term that
matches the definition.

“Bingo!” is called when 5 vocabulary termsin a
row are crossed off diagonally, vertically, or
horizontally. The free space counts as 1 box
towards the needed 5 vocabulary terms.

The first player to have 5 in a row, reads each
crossed off word, states the definition, and

gives a description or an example of each word.

If all words are reasonably explained as
determined by the caller, the player is declared
the winner.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30 Reflection

Name Date

Playing math games can be a fun way to practice math skills. How will you use the games to retain these
terms over the summer? Who will play with you? How can you change the games to play alone? How often

will you play the games?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 30 Homework

Name Date

Teach someone at home how to play one of the games you played today with your pictorial vocabulary cards.
Then answer the questions below.

1. What games did you play?

2. Who played the games with you?

3. What was it like to teach someone at home how to play?

4. Did you have to teach the person who played with you any of the math concepts before you could play?
Which ones? What was that like?

5. When you play these games at home again, what changes will you make? Why?
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Math
BINGO]

Math
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Lesson 31

Objective: Explore the Fibonacci sequence.

Suggested Lesson Structure

[ Application Problem (10 minutes)
Bl Fluency Practice (10 minutes)

Concept Development (30 minutes) c
B Student Debrief (10 minutes)

Total Time (60 minutes)

Application Problem (10 minutes)

A B
L]
Materials: (S) Protractor, white paper, ruler
Step 1 Draw AB 3 inches long centered near the bottom of a blank piece
of paper. €
Step 2 Draw AC 3 inches long, such that ZBAC measures 108°.
Step 3 Draw CD 3 inches long, such that ZACD measures 108°.
Step 4 Draw DE 3inches long, such that ZCDE measures 108°.
Step 5 Draw EB. A 3
Step6 Measure EB.
T: What is the length of EB?
S:  3inches. NOTES ON
T: What shape have you drawn? MULTIPLE MEANS OF
EXPRESSION:
S:  Pentagon.
Have early finishers or those enamored
Note: Students apply their skill with angle measurement from of drawing try to create other regular
G5—Module 5 to further explore polygons and experience the polygons by repeating other angle
beauty and joy of geometry. measures such as 60°,90°, 120°, 135°

in a similar, systematic way. Challenge

them to construct triangles, squares,
FIuency Practice (10 minutes) hexagons, and octagons. Some
students simply love to draw.
Challenge them to try constructing

= Divide Whole Numbers by Unit Fractions and BN

Unit Fractions by Whole Numbers 5.NF.7 (4 minutes)
= Quotients as Mixed Numbers 5.NBT.6 (6 minutes)
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Lesson 31

Divide Whole Numbers by Unit Fractions and Unit Fractions by Whole Numbers (4 minutes)

Materials: (S) Personal white boards

Note:

T:

S:

T:
S:

Continue the process with 4 + i, 8+ %, 1+—,2+

This fluency activity reviews G5—Module 4 concepts.

(Write 2 + %.) Say the division sentence.
L1
2+ c = 10.
(Write 2 + % =10. Beneath it, write 3 + %.) Say the division sentence.

1o
375—15.

. 1 . . 1 I
(Write 3 + 5= 15. Beneath it, write 7 + E') On your boards, complete the division sentence.

(Write 7 + § =35.)

1 1 1 1
+—,9+—, and 10 + —.
10 10'9 10'a d10 10

T:  (Write % +3.) Say the division sentence.
1 1

S. E -~ - 1_5.

T:  (Write % +3= % Beneath it, write % +4.) Say the division sentence.
1,1

S. Z -~ - 16.

T (Write i +4= 11—6. Beneath it, write % +6.) On your boards, write the division sentence.

L1 1

S:  (Write i 6= 48.)

T:  (Write % +3.) Say the division sentence.
1,,_1

S. g -~ - 18.

i i . l l = - l l -~ l -~ - l

Continue the process with 9 + 73" 9,5+ 55" 5, o 9, and 8 - 5

Quotients as Mixed Numbers (6 minutes)

Materials: (S) Personal white board, calculator

Note:

leads into today’s lesson where students use a calculator to find
guotients in order to see patterns.

T:

This fluency activity reviews G5—Module 2 content and directly

(Write i—;.) On your boards, demonstrate how to estimate
the quotient.
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S
T:
T

S:

(Write 2 =3.)
20
Solve. Express the quotient as a mixed number.

Check the answer.
(Solve and check as exemplified in the illustration.)

Lesson 31

Repeat the process using the following possible sequence: 79 + 22 and 97 + 31.

Concept Development (30 minutes)

Materials:

(T) Collection of pine cones, flowers, “Doodling in Math: Spirals, Fibonacci, and Being a Plant” by

Vi Hart (http://youtu.be/ahXIMUkSXX0) (S) Problem Set, red crayon, ruler or straightedge,

calculator per student or pair

Note: The Problem Set will be used for the construction of the Fibonacci spiral in today’s lesson.

Part 1: Construct a spiral of squares on grid paper.

T:

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

COMMON
CORE

(Distribute Problem Set [grid paper with grey square].) Let’s create a beautiful pattern of squares.

Draw another square that shares a side length above the
grey square. (Allow students time to draw.)

Draw a diagonal across the first square from the bottom,
left to the top right vertex. Next, draw a diagonal across
your new square from the bottom, right to the top left
vertex. (Allow students time to draw.)

This 2 by 1 rectangle has a longer side length of...?
2 units.

Draw a new square that shares the side length of 2 units
on the left of this rectangle. (Point up and down the left
vertical side length of the 2 by 1 rectangle. Allow
students time to draw.)

Draw a diagonal across your new 2-by-2 square starting
where the last one left off—at the top right vertex and
going to the bottom left vertex. (Allow students time to
draw.)

What is the length of the longer side of this rectangle
that we’ve now drawn?

3 units.

Draw a new square that shares the side length of 3 units
on bottom of this rectangle. (Point along the horizontal

Hd

e
T
|

l !

\

‘ 1T
1T

|
|
|
|

OMMON | Loscan

base of the 3-by-2 rectangle.) Draw the diagonal starting where the last one left off. (Allow students

time to draw.)

Discuss with your partner where you think the next square will be and what its dimensions will be.

| know it is going to start where the diagonal left off. = That is the side length of the 5-by-3
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31

rectangle it will share, so the new square is going to be 5 by 5. = Its side length is found by adding 3
+2=5. = The side length of the new square is going to be the sum of the last two squares’ side
lengths.

T: Yes, itis going to the right. Go ahead and draw your new square and its diagonal.

S:  (Draw.)
Continue through the squares, supporting as necessary. Many students will see the pattern and be able to

work in partners or independently. It is suggested that students use rulers to draw the diagonals starting with
the 8-by-8 square.

"""" I FREEEEEEEE Ty
Part 2: Analyze the sequence of a square’s dimensions to } TS ‘ L ]‘ Tt
generate the Fibonacci sequence. ,'JT'T T AT DA T NN
H-i{ﬁ
T: Below your grid, write down the sequence of side lengths | T 1 { O T NI
of the squares. Work with your partner to seeifyoucan | | J 7 AN o J T }
figure out what the next numbers in the sequence would | f r; 2 ‘ 117 AT
be if we had a really large piece of graph paper. o O TN r T

S: (Writeandtalk.) 1,1, 2,3,5, 8, 13, 21, 34, 55, 89, 144, N o
233,377,610, 987.... T TR N IL 17 T ZIE}
T: Stop. Check your sequence with another pair and explain *— ‘ T‘\vg e I
your thinking. I W ‘ —\ HHHHHEHH l

S:  We realized that the sum of the last two side lengths was | |
the new length. = The next number in the pattern was [
the sum of the two numbers right before it in the ] |
pattern.

T: This pattern is called the Fibonacci sequence.

T: Do you see the spiral you started to draw formed by the | [ [ | j t FEsE 71 l
diagonals? Let’s round that out a bit more so that the I O O
lines are no longer straight. Use ared crayon. (Modelas | | [ | | | [ I O i A ir
shown to the right.) 15 O Y O 5 T

T: What would happen to this spiral if we continued our
sequence?

Popular uploads

Part 3: Watch “Doodling in Math: Spirals, Fibonacci, and Being
a Plant” by Vi Hart.

Have students discuss the video and analyze any pine cones,
flowers, or materials brought to the session, counting the spirals
and looking for patterns.

Doodling in Math: Spirals, Fibonacdi, and Being a Plant [1 of 3]

b Vihart - 75 videos 2,030,989
i 706,562 ®30771 9288
i Lke B About Shan A 8 it ~
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 31

Student Debrief (10 minutes)

Lesson Objective: Explore the Fibonacci sequence.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers
with a partner before going over answers as a class.
Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the
questions below to lead the discussion.

=  The numerical sequence we studied today is
called the Fibonacci sequence. Summarize to
your partner the rule that generated the
sequence.

= Do you remember the first few Fibonacci
numbers? Try to tell the sequence to a

WYL COMMON CONE MATIEMATICT CURRKULUM Lesson 31 Problem Set

Name Clmkp_

3 1
|

-

|
P
TP T

'] COMMON  wonn s oo ny
CORE me ' engage >

BRI i s e s it

partner.

= What surprised you most when you looked at the
video?

= |f you have access to the Internet, you can find a lot of
interesting material about the Fibonacci numbers
found in art and nature. What other questions do you
still have about the Fibonacci numbers?

=  Compare drawing the pentagon earlier and drawing
the spiral using the Fibonacci sequence.

Reflection (3 minutes)

In G5—M6-Topic F, to close their elementary experience, the
Exit Ticket is set aside and replaced by a brief opportunity to
reflect on the mathematics done that day as it relates to the
students’ broader experience of math.

I COMMON Lesson 31: Explore the Fibonacci sequence.
CORE Date: 1/31/14

NOTES ON
MULTIPLE MEANS OF
REPRESENTATION:

Students can make art based on the
spiral such as the simple design below.
They can use the art to decorate the
summer boxes they create in G5—-M6—
Lessons 33—-34.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31 Reflection

Name Date

Today when we saw a video on the Fibonacci sequence in the spiral and in nature it may have felt a bit like
“math magic.” Have you ever felt math magic in your elementary school years? If so, when did you
experience it? If not, did you experience it today? Explain.
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Name Date

1. List the Fibonacci numbers up to 21, and create a spiral of squares corresponding to each of the numbers
you write on the graph paper below.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 31 Homework

2. Inthe space below, write a rule that generates the Fibonacci sequence.

3. Write at least the first 15 numbers of the Fibonacci sequence.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32

Lesson 32

Objective: Explore patterns in saving money.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (6 minutes)
Concept Development (32 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply 5.NBT.5 (4 minutes)
= Quotients as Mixed Numbers 5.NBT.6 (4 minutes)
= The Fibonacci Sequence 5.NBT.7 (4 minutes)

Multiply (4 minutes)
Materials: (S) Personal white boards

Note: This fluency activity reviews year-long fluency standards.

T: (Write6tens8onesx4ten3ones=__x__ =__.) Write the multiplication sentence in standard
form.

S: (Write68x43=__))
T: Solve 68 x 43 using the standard algorithm.
S:  (Write 68 x 43 = 2,924 using the standard algorithm.)

Continue the process for 368 x 43, 76 x 54, 876 x 54, and 978 x 86.
Quotients as Mixed Numbers (4 minutes)
Materials: (S) Personal white boards, calculator

Note: This fluency activity reviews G5—Module 2 content and directly leads into today’s lesson, in which
students use calculators to find quotients and uncover patterns.

.. 87 . .
T:  (Write E') On your boards, demonstrate how to estimate the quotient.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32

S: (Write2:=3)) 2 1:;_?

T: Solve. Express the quotient as a mixed number. 31 F (ZY\ 2 \3 ¥125 =81
T: Check the answer. ;‘3&,

S:  (Solve and check as shown to the right.) 25

Repeat the process using the following possible sequence: 82 + 23 and 95 + 27.

The Fibonacci Sequence (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—M6—Lesson 31 and leads into today’s lesson.
T: For 90 seconds, write as many numbers in the Fibonacci sequence as you can. Take your mark, get
set, go.
(Write.)
Stop! Check your sequence with a partner for one minute.
(Check.)

Write down the last number you wrote at the top of your board. Now, see if you can get farther
than you did before. Take 90 seconds to write the sequence again. Take your mark, get set, go!

(Write.)
T: Raise your hand if you were able to write more numbers in the sequence this time.

A 4

v

Application Problem (6 minutes)

Look at the Fibonacci sequence you just wrote. Analyze which numbers are even.
Is there a pattern to the even numbers? Why? Think
about the spiral of squares that you made yesterday.

Note: This Application Problem allows students the e B
opportunity to analyze the sequence further. t42:3
243 =5
345 ‘@
. &=
Concept Development (32 minutes) o . g
odd 3421 39
Materials: (T/S) Problem Set
| ( / ) 21 /\—‘\L ;(Lu_mu' len &
Note: Today’s Problem Set is completed during combine 2 “M“ 1w
instruction e i 0\1&(
instruction. | cvery Hhird squave. |
. ?u-ngn i
Problem 1: Ashley decides to save money, but she ad odd 4 even > 039
wants to build it up over a year. She starts with $1.00 even 4043 = od

odd + odd = ewen
and adds 1 more dollar each week. Complete the table to show how much she will have ad

saved after a year.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32

T: Let’s read the problem together.
Read the problem chorally, or select a student to read the problem.

T: This is an interesting strategy for saving money. Have you ever tried to save money toward a goal?

S:  Yes, but not with a number pattern. = My parents pay for everything. = No, but | want to try.

T:  Work with a partner to fill in the table. When you are finished, answer the question at the top.
Circulate as students work. Ensure students participate equally

and that each fill in their own tables. Have students who finish
early check their numbers with other pairs.

T:  How much will Ashley have saved?

S: $1,378!
. X Some students may not have a realistic
T: Areyou surprised? That seems like a lot of money, e o
doesn’tit? What are some things Ashley could do with can buy. Take the opportunity to
her savings? discuss the cost of a car, for example, if
S:  She could buy a computer. = She could go to Disney that is one that comes up. If the class
World. = She could save it up to help with college. has Internet access, show or assign

. . . . students to look prices up online.
T: Let’s see what happens in this next situation where P P

Carly saves a little less at a time.

Problem 2: Carly wants to save money too, but she has to start with the smaller denomination of quarters.
Complete the second chart to show how much she will have saved by the end of the year if she adds a quarter
more each week.

Have students complete the table as in Problem 1. When they
have finished working, ask questions such as those suggested
below:

= Do you think it’s worth it to save $344.50 in a year? As students see varied growth patterns

. lated t i thei b
=  What would you do if you saved that money? R R
sense is supported. To expedite

= At what point might it be difficult for you to increase Problem 3, have students use a
the daily amount you save by another quarter? calculator. This will allow them to get
(Amount of allowance and money they earn are to the finish line more quickly and
possible limitations.) compare the results of the three
options of increasing the amount

=  How much more money did Ashley save than Carly? §
saved.

=  How many of you would like to try saving as Carly did?

Problem 3: David decides he wants to save even more money than Ashley did. He does so by adding the
next Fibonacci number instead of adding $1.00 each week. Use your calculator to fill in the chart and find out
how much money he will have saved by the end of the year.

T: Is this amount of savings realistic for most people? Explain your answer.

If students are unable to finish this page, they may pack the charts into their summer boxes to finish later and
to motivate their personal savings program.

COM MON Lesson 32: Explore patterns in saving money. n
I CORE Date: 1/31/14 eng'age y

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.F.66


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 32

Student Debrief (10 minutes)

Lesson Objective: Explore patterns in saving money.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers
with a partner before going over answers as a class.
Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the
guestions below to lead the discussion.

=  Why were the differences between the three
totals so extreme?

= Which pattern is most realistic for fifth-grade
students to do?

=  What changes might you have to make in order

NYS COMMON CORT MATHIMATICS CURRICULUM Lesson 32 Problem Set |11

tame Movie Dite

1. Ashley decides 10 4ave money Ihis year, but she wants (o build up to it over the year, She decides ta start
with $1.00 andt add 1 more dolur each week of the year. Complete 1he table 1o shaw how muth she will
have saved by the end of 1he year

to save like Carly did?

=  Why is David’s approach not realistic for most
people?

=  What pattern did you notice between the total
amount David has saved and the Fibonacci
numbers?

= At which point did you have to start using a
calculator to figure out David’s money?
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Reflection (3 minutes)

In G5—M6-Topic F, to close their elementary

Lesson 32 Problem Set
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Problem Set

Name Date

1. Ashley decides to save money this year, but she wants to build it up over the year. She decides to start

with $1.00 and add 1 more dollar each week of the year. Complete the table to show how much she will
have saved by the end of the year.

O 0| N| O | | W N
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Problem Set

2. Carly wants to save money too, but she has to start with the smaller denomination of quarters. Complete
the second chart to show how much she will have saved by the end of the year if she adds a quarter more

each week. Try it yourself, if you can and want to!

O O N[ O] L] | W N
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Problem Set

3. David decides he wants to save even more money than Ashley did. He does so by adding the next
Fibonacci number instead of adding $1.00 each week. Use your calculator to fill in the chart and find out
how much money he will have saved by the end of the year. Is this realistic for most people? Explain

your answer.

O 0| N| Ol ] | W N
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 32 Reflection

Name Date

Today, we watched how savings can grow over time, but we didn’t discuss how the money saved was earned.
Have you ever thought about how math skills might help you to earn money? If so, what are some jobs that
might require strong math skills? If not, think about it now. How might you make a living using math skills?
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Name Date

1. Jonas played with the Fibonacci sequence he learned in class. Complete the table he started.

2. As he looked at the numbers, Jonas realized he could play with them. He took two consecutive numbers
in the pattern and multiplied them by themselves, then added them together. He found they made
another number in the pattern. For example, (3 x 3) + (2 x 2) = 13, another number in the pattern. Jonas
said this was true for any two consecutive Fibonacci numbers. Was Jonas correct? Show your reasoning
by giving at least two examples of why he was or was not correct.

3. Fibonacci numbers can be found in many places in nature. For example, the number of petals in a daisy,
the number of spirals in a pine cone or a pineapple, and even the way branches grow on a tree. Find an
example of something natural where you can see a Fibonacci number in action and sketch it here.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 33

Lesson 33

Objective: Design and construct boxes to house materials for summer use.

Suggested Lesson Structure

M Fluency Practice
Concept Development
[l Student Debrief

Total Time

(12 minutes)
(38 minutes)
(10 minutes)

(60 minutes)

Fluency Practice (12 minutes)

= Sprint: Divide Decimals 5.NBT.7
= Find the Volume 5.MD.3

(9 minutes)

(3 minutes)

Sprint: Divide Decimals (9 minutes)

Materials: (S) Divide Decimals Sprint

Note: This Sprint reviews G5—Module 4 concepts.

Find the Volume (3 minutes)

Materials: (S) Personal white boards
Note: This fluency activity reviews G5—Lesson 5.

T: On your boards, write the formula for finding
the volume of a rectangular prism.

S: (WriteV=Ixwxh.)

(Write V =1xw x h. Project rectangular prism
with a length of 5 cm, width of 2 cm, and
height of 3 cm. Point to the length.) Say the
length.

5cm.

(Point to the width.) Say the width.
2cm.

(Point to the height.) Say the height.
3 cm.

AN I 4

I COMMON Lesson 33:
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Have four different students call out
the solutions to the Sprint, one
quadrant at a time or have all students
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As the end of the year is approaching,
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33

T: On your boards, write a multiplication sentence to express the volume of the rectangular prism.
S:  (BeneathV=1xw x h, write V=5 cm x 2 cm x 3 cm. Beneath it, write V = 30 cm?.)

Continue the process for other rectangular prisms.

T: (Project cube with side lengths equal to 5 cm.) Name the prism.

Cube.

What’s the length of the each side of the cube?

5cm.

On your boards, write a multiplication sentence to show the volume of the cube.
(Write V=5 cm x 5 cm x 5 cm. Beneath it, write V = 125 cm?.)

AN B

Concept Development (38 minutes)

Materials: (S) Problem Set, 3 pieces of 8%" x 11" cardstock paper trimmed to 27 cm by 21 cm, scissors, tape,
ruler, summer practice materials

Note: In this lesson the time for the Application Problem has been allocated to the Concept Development.

Part 1: Establish the criteria for the boxes, and model constructing Box 1.

T: Today you’ll put your math sense and geometric skills to work as you design and create two
different size boxes and one lid to house your summer fluency materials. These are the criteria:
= Boxes must store all summer materials.
=  Box 1’'s base must measure 19 cm by 13 cm.
= Box 2 must fit inside Box 1 when Box 1 is closed.
= The lid for Box 1 must fit snugly to protect the contents.

T: (Distribute one piece of card stock.) Here is the paper you will use to make Box 1. What are its
measurements? (Allow students time to measure.)

S: 21 centimeters by 27 centimeters.

Sample Base

Talk to your partner. Since the base of Box 1 is 19 centimeters by
13 centimeters, what does that mean about the height of Box 1?

S:  The height has to be the same all the way around the base or the
sides won’t match up. = If the sides are 3 centimeters high that
means adding 6 centimeters to 19 centimeters and 6 centimeters
to 13 centimeters. | would have to trim off some paper. = If you
make the height of the sides 4 centimeters, it works perfectly; 19
+(2x4)=27and 13 +(2x4) =21.

T: By making the height of the box 4 centimeters, the measurements
do work out perfectly. Watch as | model the four steps to make
Box 1. (Consider posting the steps.)

I COMMON Lesson 33: Design and construct boxes to house materials for summer use.
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Step 1 Measure and mark two points 4 centimeters in from the edge on each side.

Step 2 Connect those marked points to draw the lines of the 19 cm x 13 cm base. (Shown on the
previous page.)

Step 3 Cut out the small rectangles in each corner.

Step 4 Fold up the sides and tape the corners together.

Part 2: Determine the dimensions of Box 2 and the lid.
Distribute the Problem Set, rulers, and the other pieces of cardstock.

T: You’ll decide on the exact dimensions of Box 2 and the lid for Box 1. What will you use to guide your
decisions?

S:  First, I'll think about the materials that have to go inside. = I'll think about making Box 2 fit inside of
Box 1. = Box 2 can’t be taller than Box 1 if the lid is going to fit. = The lid has to be just a tiny bit
longer than Box 1 so it fits nicely.

T: To complete the project, you each will receive three 27 centimeter by 21 centimeter pieces of
cardstock, one to make Box 1, one to make its lid, and one more to make Box 2. After you fold the
edges of the cardstock to make the box or lid, will the inner dimensions still be 27 by 23
centimeters?

S:  No, they’ll be smaller than that.

Take a moment to talk with your partner about how the different sizes of your summer materials
will influence the dimensions of Box 2.

S:  We have Problem Sets, which are pretty big, and fluency cards and vocabulary cards that are
smaller. 2 We might want the vocabulary cards to go in Box 2. = Problem Sets can still go at the
bottom of the bigger box, and smaller things can go in the smaller box.

T: Use aruler to measure your summer practice materials
and decide how you’ll store them. Will they be rolled,

folded, or flat? Then, decide on reasonable whole NOTES ON
MP.1 number dimensions for Box 2. MULTIPLE MEANS OF
. ENGAGEMENT:

T: In order to make the lid fit snugly, you’ll need to make
it only slightly larger than the box. Record the
dimensions of each box and the lid on your Problem
Set, along with your reasoning about why those

Some students will benefit from loosely
folding the boxes into shape to find
dimensions. It may be helpful to have
scratch paper at the ready for visual

dimensions make sense. Work with a partner if you and kinesthetic learners who prefer to
choose. manipulate in this way as they work.
S:  (Manipulate and measure summer practice materials, Also consider having more than enough

paper on hand for the inevitable do-
overs.

then decide on dimensions and record.)

Part 3: Construct the boxes and lid.

T: Asvyou assemble your boxes and lid, if you find that you need to make adjustments to the
dimensions as you work, record your updated thinking in the space remaining on your Problem Set,
or on a separate sheet of paper.

S:  (Draw dimensions and assemble boxes and lids, making adjustments to each if needed.)

I COM MON Lesson 33: Design and construct boxes to house materials for summer use.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 m

Have students decorate and personalize their boxes with designs that show what concepts they have learned
in math this year. They will have some time to complete their designs and place their summer practice
materials inside the boxes during G5—M6—Lesson 34.

Sample Folded Box 1 and Lid Sample Box 2 Inside of Box 1

Student Debrief (10 minutes) NYS COMMON CORT MATRIMATIES CURAKCULUM Lesson 33 Problem Set
Name ,‘EAr\u s Date _
Lesson Objective: Design and construct boxes to house Recrth i of b 4 B e,k i ot sy chsefo
materials for summer use. [F6F TTEmPoB o Tvgae)
llh:* otpoxtae 1Tem o V3em o Yem .
The Student Debrief is intended to invite reflection and [— -
. . : Ve drae e
active processing of the total lesson experience. ooy st el e
H . . . - e X S2em? R
Invite students to review their solutions for the Problem e .
= ema Q% T

Set. They should check work by comparing answers with a uqu

. ” rboraae 35w [2Scem , 3.5 cm
partner before going over answers as a class. Look for A e
misconceptions or misunderstandings that can be

Reasaning

T wonded dhe swaller bax to Le 3‘-\14\-
dorut Hue same widh, % h<;3L+‘M on‘\s dake

addressed in the Debrief. Guide studentsin a | p Wl e enghe,

conversation to debrief the Problem Set and process the

lesson. You may choose to use any combination of the B
The f the id are 120 x > EWS i <

questions below to lead the discussion.

Reaionne: The | eqbn § widhn need onli 4o be o VidHe
Lid lomger S he b (025 cmon wncks wide)

=  What were the most important factors to e gk o e lid prielly nads e be Zem |
consider as you decided on the dimensions of ‘,
your boxes? Why did those things matter so ‘ —
much?

i . I EQUMON o e ancage™ e
= To design these boxes we considered the L s

materials that they would store. What
specifically did we take into account? Volume, area, length, width, height? When would it be
appropriate to consider other properties?

=  What boxes do you see that have been designed for a specific purpose? What are some of the
choices that were made to best serve that purpose?

=  What was your biggest challenge in designing your boxes? Explain.
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NV COMMON CORE MATREMATICS CUREICULU Lezson 33 Problem Set

Reflection (3 minutes)

In G5—M6-Topic F, to close their elementary experience,
. i . . . L. What steps o Takt 1) tlmtermire the dimandiang of the ki ?
the Exit Ticket is set aside and replaced by a brief B
opportunity to reflect on the mathematics done that day Pk T decided 4o odd 045 e uotra longion & e cibbn pe B
as it relates to their broader experience of math. CERSGNy YT RN I
“Thew T Faured st $1o *53“ of he Lid sheld cover
it half ¥ heigek of the box .

Then T checad b cke sure Frud dhe Zlemmp 2Tt hnad

Chaghs SRR | L
Fina the volume of Box 2. Then find the differencs in the walumres of Bases 1 and 7
Boxd: Ve MEZ oo V2.5 4395
x 3g = 95
L2s ———
BonZ: Wz fuwelh : Z1B1S
+3FS 0 Rk
WIS x 125 emx 35 em  THIFE L393750
-
gl sk S

79 e
FEE 2pd et
- YIS, LTS em?

W2 S e SRS o™
We=qig, 625 ot
Difoena N ot e, 272,378 en?

3. remaginn Bax 3is coeated sach that £2ch imension is cee contimetar bess thin 191 of Son 2, what wiakd
the wolume be of Bow 33
IS s 285 emk
2 Vol ° * 2.5 cnn v BE e
TaN=A
o - sT% 14376
VeBSewmx LSux 25 em ugd00 Z;éE}BU

N BG eme 2BT5 em® Z2E TS
N=%.5omw 2875 2443 75 cw?

Nz 244275 :_w-—!:\j
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Sprint

# Correct

>

Divide.
1+1= 23 5+0.1=
1+0.1= 241 0.5+01-=
2+01-= 25| 0.05+0.1=
7+01= 26| 0.08+0.1=
1+01= 271 4+0.01=
10+0.1= 28| 40+0.01=
20+0.1= 29| 47+0.01=
60 + 0.1 = 30| 59+0.01=
1+1= 31 3+0.1=
1+01= 32| 30+0.1=
10+0.1= 33| 32+0.1=
100 + 0.1 = 34| 32.5+0.1=
200+ 0.1 = 35 25+5 =
800 + 0.1 = 36| 2.5+0.5=
1+01= 37| 25+0.05=
1+0.01= 38| 3.6+0.04=
2+0.01= 39| 32+0.08=
9+0.01= 40| 56+0.7=
5+0.01= 41 77+11=
50 +0.01 = 42| 48+0.12=
60 +0.01 = 43| 4.84+04 =
20+0.01= 44| 9.63 +0.03 =
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Lesson 33 Sprint

© 2014 Common Core, Inc. Some rights reserved. commoncore.or;

B . Improvement # Correct
1 10+1= 23 4+01=
2 1+01= 24| 04+0.1-=
3 2+01= 25| 0.04+0.1=
4 8+0.1= 26| 0.07+0.1=
5 1+01= 27| 5+0.01=
6 10+0.1= 28| 50=+0.01=
7 20+0.1= 29| 53+0.01=
8 70+0.1= 30| 68+0.01=
9 1+1= 31 2+01=
10 1+01= 32| 20+0.1=
11 10+0.1= 33| 23+01=
12| 100+0.1= 34| 23.6+0.1=
13| 200+0.1= 35 15+5=
14| 900+0.1= 36| 1.5+05=
15 1+01= 37! 1.5+0.05=
16 1+0.01= 38| 3.2+0.04=
17| 2+0.01= 39| 28+0.07 =
18| 7+0.01= 40| 42+06=
19| 4+0.01= 41| 88+1.1=
20| 40+0.01= 42| 3.6+012=
21| 50+0.01= 43| 3.63+0.3=
22| 80+0.01= 44| 8.44 +0.04 =
CORPN | e engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Problem Set

Name Date

Record the dimensions of your boxes and lid below. Explain your reasoning for the dimensions you chose for

Box 2.

BOX 1 (Can hold Box 2 inside.)

The dimensions of Box 1 are X X

Its volume is

BOX 2 (Fits inside of Box 1.)

The dimensions of Box 2 are X X

Reasoning:

LID (Fits snugly over Box 1 to protect the contents.)

The dimensions of the lid are X X
Reasoning:
I COM MON Lesson 33: Design and construct boxes to house materials for summer use.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Problem Set

1. What steps did you take to determine the dimensions of the lid?

2. Find the volume of Box 2. Then, find the difference in the volumes of Boxes 1 and 2.

3. Imagine Box 3 is created such that each dimension is 1 cm less than that of Box 2, what would the volume
of Box 3 be?

I COMMON Lesson 33: Design and construct boxes to house materials for summer use.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Reflection

Name Date

Today you made a box for a special purpose. It shows one way that math is used all the time to create
containers. When might there be other opportunities for you to use the math you have learned in
elementary school?

I COMMON Lesson 33: Design and construct boxes to house materials for summer use.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 33 Homework

Name Date

1. Find various rectangular boxes at your home. Use a ruler to measure the dimensions of each box to the
nearest centimeter. Then, calculate the volume of each box. The first one has been done for you.

Item Length Width Height Volume

Juice Box 11 cm 2cm 5cm

2. The dimensions of a small juice box are 11 cm by 4 cm by 7 cm. The super-size juice box has the same
height of 11 cm, but double the volume. Give two sets of the possible dimensions of the super-size juice
box and the volume.
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Lesson 34

Objective: Design and construct boxes to house materials for summer use.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (5 minutes)
Concept Development (33 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply 5.NBT.5 (4 minutes)
= Divide by Two-Digit Numbers 5.NBT.6 (4 minutes)
= Find the Volume 5.MD.5 (4 minutes)

Multiply (4 minutes)

Materials: (S) Personal white boards

Note: This drill reviews year-long fluency standards.

T: Solve 97 x 64 using the standard algorithm.
S:  (Write 97 x 64 = 6,208 using the standard algorithm.)

Continue the process for 897 x 64, 89 x 67, 789 x 67, and NOTES ON
698 x 86. MULTIPLE MEANS OF
EXPRESSION:
Divide by Two-Digit Numbers (4 minutes) Rather than dictate a solution strategy
for the calculation, allow students to
Materials: (S) Personal white boards choose to use a mental strategy or the

algorithm. Students might solve % by

Note: This fluency activity reviews content from G5-Modules 2 i e 12 6 12 Grolives, e

and 4. finding 7 more is needed to get to 163.
., 163 . . . Likewise there are 5 fifty-ones in 255
T:  (Write E') Write the quotient as a mixed number. with 23 more needed to get to 278,

s (Write=2 =131
12 12
741

Repeat the process from G5—-M2—-Lesson 21 for the following possible sequence: % and ETR
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34

Find the Volume (4 minutes)

Materials: (S) Personal white boards

Note: This fluency activity reviews G5—Module 5 content.

T: Say the formula for finding the volume of a rectangular
prism. ! 2em
S:  Length times width times height. gom| |
T: (Project composite figure.) Sketch the composite figure. 4cm
S:  (Sketch.) ——e 1 om
T: Draw a line that breaks the figure into 2 rectangular prisms.
S:  (Draw line..) . .
T:  Find the volume of the composite figure by adding the Hz om
volumes of each rectangular prism. 4cm
S: (Write3cmx1cmx1cm=3cubiccm. 4cmx1cmx1cm . sem
=4 cubic cm. 3 cubic cm + 4 cubic cm = 7 cubic cm.) S gl
Scm
Continue the process for the other composite figure.
Application Problem (5 minutes)
Stevenis a who had $280. He spent % of his moneyon a and g of the

remainder on a . How much money did he spend altogether?

Note: As this is the last day of lessons, you might bring some humor into the word problem by having
students determine Steven’s identity and the items purchased using a science fiction, futuristic, or fantastical
setting.

Concept Development (33 minutes)

Materials: (S) Rulers, Problem Set (same page printed on 2 sides), G5—M6—Lesson 33 Problem Set

Begin by giving students time to assemble the notes and tools they created in G5—M6—Topic F lessons in their
boxes. You might also want to give time for finishing designs or personalizing touches started in G5—M6—
Lesson 33. Remind students that these are boxes of resources they can use to practice Grade 5 skills over the
summer. In this lesson, their boxes will be evaluated to see how well they house the materials and meet the
criteria below.

= Boxes must store all summer materials.

=  Box 1’'s base must measure 19 cm by 13 cm.

=  Box 2 must fit inside Box 1 when Box 1 is closed.

= The lid for Box 1 must fit snugly to protect the contents.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34

T: (Divide the class into groups of four students.) Your job today is to evaluate your group members’
boxes to assess how well their materials fit inside.

T: Each student will review two other group members’ boxes. Take a moment to decide with your
group who will review which boxes.

S:  (Divide the review work.)
Distribute the Problem Set.

T: Use aruler to measure the dimensions of your friend’s boxes and lid, and then calculate the volume
of the boxes. You'll record that information on the Problem Set, and then assess the suitability of
the boxes for the job of storing summer materials. What things will you look for to decide whether
the box is suitable?

S:  We can see how organized the materials are in the boxes. = If the materials stick out or get
squished inside, then Box 2 may not have been thought out well. & We could check to see if the
lids are tight enough to stay on and keep everything safe inside.

T: Inthe final column, you’re asked to make suggestions
for improvement of each box or lid. Be as specific as
possible. For example, rather than saying, “The lid

hould b ller,” ight mak t lik NOTES ON
,S, ou _ e sma er,.you might make a commgn ike, MULTIPLE MEANS OF
The width of the lid should be 3 tenths centimeter
ENGAGEMENT:

smaller so that it fits more snugly.”
Students may react differently to having

S: (Evaluate one another’s work.
( ) their work critiqued. Therefore, it is

T: Debrief your evaluation with the creator of the boxes important to discuss with students what
and lid. Work together to compare your types of comments or critiques are
measurements with the ones they recorded on their appropriate for their evaluation.
G5—-M6—-Lesson 33 Problem Set. Then, discuss the Students might benefit from working as
points you made about suitability and improvements. a class to develop a list of specific
If your suggestions are easily implemented, go ahead characteristics which should be

and make adjustments together. commented upon.

S: (Debrief evaluations together.)

Mixed Review Fluency Activities

If time permits after students evaluate their two boxes, invite them to play the games from G5-M6-Lesson 28
again in groups using the materials inside their boxes.

Student Debrief (10 minutes)

Lesson Objective: Design and construct boxes to house materials for summer use.

The Student Debrief is intended to invite reflection and active processing of the total lesson experience. Invite
students to review their solutions for the Problem Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the
lesson.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34

= (Have students share their boxes.) What designs Lesson 34 Problom Set
did you choose to put on your box? Why?

. A name Ethnel ate
=  What was your favorite math topic in Grade 5? S
*  What models or manipulatives helped you with by i e s e
new concepts? e vanre | e e ar o G| Soggesven oot
BOX 1 dimensans
. . . ‘ Yes , i sudable.
=  What was your biggest accomplishment in math [Homniemsti =478 AT | Nt Vi
. e > '{kz tl;v—guhwi
? .
this years L b e B8 s w
Pt
*  What are some ways you can keep your math Voasge | W v WSS | o
. ] iece of paper. wau Mo
skills sharp during the summer? o e e
S0X 7 dimensons ’I‘ 0 raiie T vealla Ulke how

Q. Seme 25 mv
3Sem

Sruwale iy leex e

s Bk
. inede of Bowd.

hAE oF bt Che
Total volume: ‘ Ld S You m:J\f\ U eeh

Reflection (3 minutes)

In G5—M6-Topic F, to close their elementary experience, |\= qls.l.zsw’% oo, Hhey mobenly | P4 oer aene o
. . . . . Tl Wi Yeoe | in cace ik |
the Exit Ticket is set aside and replaced by a brief <A R Adsides gobi veginckd Enscmald,
opportunity to reflect on the mathematics done that day a2 P | SEre gy
PO . ey
as it relates to their broader experience of math. T4 s, bt s ﬁi?;,‘{'}f&.&h
| ek .‘.‘4\3 u.m-S‘_ Oy . okl ek,
‘ dre heignt lorgen o
R aian ot arigaga
— HO] nc.cr Sk -~
I COMMON Lesson 34: Design and construct boxes to house materials for summer use. ny
CORE Date: 1/31/14 engage 6.F.88

(cc) BY-NC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34 Problem Set

Name Date

| reviewed ’s work.

Use the chart below to evaluate your friend’s two boxes and lid. Measure and record the dimensions and
calculate the box volumes. Then, assess suitability and suggest improvements in the adjacent columns.

Dimensions and Volume | Is the box or lid suitable? Explain. Suggestions for Improvement
BOX 1 dimensions:

Total volume:

BOX 2 dimensions:

Total volume:

LID dimensions:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 34 Reflection

Name Date

What are you most looking forward to learning about in Grade 6 or in math in your future?
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