NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 m
PRECALCULUS AND ADVANCED TOPICS

Lesson 5: Coordinates of Points in Space

Classwork

Opening Exercise
Compute:

a. (=10+9i)+ (7 —5i)

b. 5-(2+3i)

Exercises

1. Letx= (i) )y = (g) Compute z = X +y, and draw the associated parallelogram.
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2. letx= (_24),y = (31)) Compute z = X +y, and draw the associated parallelogram.
3. letx= (;) )y = (:é) Compute z = X +y, and draw the associated parallelogram.

4, letx = (;) Compute z = 2X, and plot x and z in the plane.
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5. letx= (_36) Compute z = %x, and plot x and z in the plane.

6. Lletx= (_11) Compute z = —3X, and plot x and z in the plane.

3 1
7. letx = (1) andy = <3> Compute z = X + y, and then plot each of these three points.
1 1
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3 0
8. letx= (0) andy = (3) Compute z = x +y, and then plot each of these three points.
0 0

1
9. letx= (1) Compute z = 4x, and then plot each of the three points.
1

2
10. Letx = (4) Compute z = — %x, and then plot each of the three points. Describe what you see.
4
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Problem Set

1. Find the sum of the following complex numbers, and graph them on the complex plane. Trace the parallelogram
that is formed by those two complex numbers, the resultant, and the origin. Describe the geometric interpretation.

o x=().5-(

o x=(,)v=(3)
o x=() =
¢ x=()v=G

2. Simplify and graph the complex number and the resultant. Describe the geometric effect on the complex number.

a. x=(1), k=2, kx=7?

2
b. x=(_36), k=—%, kx =7
C. x=(_32),k=0, kx =7

3. Find the sum of the following points, graph the points and the resultant on a 3-dimensional coordinate plane, and
describe the geometric interpretation.

)l
()
el

4. Simplify the following, graph the point and the resultant on a 3-dimensional coordinate plane, and describe the

geometric effect.

2
a. x=\1}|, k=2, kx=7?
1

2
b. x=<2>, k=-1kx=7?

2

COMMON Lesson 5: Coordinates of Points in Space ny
CORE"' Date: 1/24/15 engage
This work is licensed under a

© 2015 Common Core, Inc. Some rights reserved. commoncoreorg Icc BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

S.38



NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 m

PRECALCULUS AND ADVANCED TOPICS

5. Find

a. Any two different points whose sum is (8)

0
b. Any two different points in 3 dimensions whose sum is (0)
0

Any two different complex numbers and their sum will create the degenerate parallelogram.

d. Any two different points in 3 dimensions that their sum lie on the same line.

e. A pointthatis mapped to (_13) after multiplying - 2.
1

2
f. A point that is mapped to _22 after multiplying — E
4

. _ (2 _ (4
6. Givenx = (1) andy = (_2)
a. Find x + y and graph parallelogram that is formed by X,y, x +y, and the origin.

b. Transform the unit square by multiplying it by the matrix (i :;L), and graph the result.
What did you find from parts (a) and (b)?
d. Whatis the area of the parallelogram that is formed by part (a)?

e. Whatis the determinant of the matrix (i :;)?

f.  Based on observation, what can you say about the degenerate parallelograms in part (a) and part (b)?

2), the resulting complex number

z; = (:g) will be on the same line but on the opposite side of the origin. What matrix will produce the same

7. We learned that when multiplying —1 to a complex number z, for example z = (

effect? Verify your answer.

V2 _
V2 0

(_02) Describe a possible transformation that can get this result.

8. Apointz = ( ) is transformed to ( ) The final step of the transformation is adding the complex number
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