O EXPLORE & REASON

Two stores, Quick Repair and TechRite, buy and sell pre-owned phones, tablets, P 5
and computers. The matrices below represent their average revenue R, purchase Mu |tlp|ICatl0n

costs C, and repair expenses E for each item:

Quick Repair
TechRite

Quick Repair
TechRite

Quick Repair
TechRite

A. Would it make sense to find the sum and/or difference of any two of the

three matrices? Explain.

B. Make Sense and Persevere Quick Repair and TechRite both need to estimate #
their total purchase and repair costs. They each predict that they will need to
purchase 100 phones, 100 tablets, and 100 computers, and that they will need
to repair 50% of them. Explain what you would do to find the total costs.

HABITS OF MIND

Reason Which store makes a greater profit from the sale of a repaired phone?

Explain

@_nmaeame com
0 @ ‘;

$150
$200

$100
$125

$25
$10

L

$100
$250

$50
$75

$20
$50

. 10-2

Matrix

$400
$500

$200
$300

$50
$50
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# Notes ° Assess

EXAMPLE 1 (@ Try It! Understand Matrix Multiplication

1. How could you organize the weighting and grade information differently
so that Oscar’s and Reagan’s final grades are given by GW? .

EXAMPLE2 (@ Try It! Examine Multiplication of Square Matrices
2. Determine whether each equation may be true for the following matrices.

A= obe<ls d=( 4

a. (AB)C=A(BQ b. (A+B)C=AC+BC ‘
HABITS OF MIND = }
Construct Arguments Let M = (1 2) and N = ('2 1 ) Is MN = NM?

3 4/ 1.5 =05
If so, can you conclude that matrix multiplication is commutative? ;
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# Notes

B @

EXAMPLE3 (& Try It! Understand Identity Matrices
' 3. a. What is the product of [‘: Z] [(1, 0,

|
|
|
|

: a b][-1 0],
b. What is the product of [c d] [ 0 _1].

HABITS OF MIND . 4 }
Use Structure Let A= [—‘I 0 and B = [/ k]. AB = ['1 0]. What are the
38 ! m 3::5

values of j, k, |, and m?
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® Do You UNDERSTAND?

1. CRp g PRy LB What does it mean
to multiply a matrix by another matrix?

2. Use Structure Would it be possible to multiply
A3 5 and By, 5? Explain your reasoning.

3. Vocabulary Explain why a matrix with ones on
the main diagonal and zeros for all the other
elements is called the identity matrix.

4. Construct Arguments A student thought that
the product of A, s and Bs , 4 should have
five elements in the answer. Is the student
correct? If not, how many elements will
there be?

462 TOPIC 10 Matrices

2 Q-

Do You KNOW HOW?
LetA = lj _g and B = '§ _:l

5. Find AB and BA to demonstrate that matrix
multiplication is not commutative. Show
your work.

Find each product.

8 O P B M |

8. The coordinates of the vertices of a triangle are

A(-2, 3), B(1, 1), and C(2, —1). The coordinate
are multiplied by the matrix 1 ?] Find the

coordinates of the image of the triangle after
the transformation.

E_co Online | PearsonRealize.com
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E' 0 Practice
@® PRACTICE & PROBLEM SOLVING

® oo

|

; 18. Reason The following matrix represents ' 20. Reason A drama teacher assigns final grades in

i the inventory of the three snack bars at a her class based on the weighted system shown
state park. below. The matrix G represents the grades for

fish veggie burger chicken Kiyo and his two friends, Rachel and Leo.

taco  burger teriyaki " ivo Rache
g b o Drama Syllabus

Snack BarA [20 15 7 1" - ests (o0 83 78 Tests 45¢%
‘ SnackBarB [22 18 6 8 . G=proj |94 88 9 Projects 30%
| SnackBarC L15 19 10 5 part [98 94 89 Participation 25%

‘ — — ; a. Write matrix W as a 1 x 3 matrix to
represent the weighted grading system.

b. Perform matrix multiplication to find the
final grades for each of the three students.

Use matrix multiplication to find the total
value of the inventory for each snack bar.

19. Model With Mathematics Raul owns and
operates two souvenir stands. At his baseball
park stand, sweatshirts cost $45 and T-shirts
cost $20. At his football stadium stand,
sweatshirts cost $50 and T-shirts cost $15. Today
Raul sold 20 sweatshirts and 25 T-shirts at each
stand. Use matrix multiplication to find the
total amount in daily sales at each souvenir
stand.
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@ ASSESSMENT PRACTICE

21. Find the product of the two matrices.
[1 0] [—3 4] _ D l___l
200

22, SAT/ACT Select the undefined matrix product.

@[3 dlls 2
®f 5l
of oo

;3 7l o

466 TOPIC 10 Matrices

E ‘ Practice

23. Performance Task Paula has a candle-making
business. The candles come in four different
types. The cost of making each type of candle
is $0.50, $1, $5, and $7, in order of size. Paula’s
candle sales for her first three years of business
are shown in the table below.

Tea$1  Floating $2 Jar $12  Pillar $15

Year 1 20 15 40 30

Year 2 25 20 50 35

Year3 15 | 20 5 45

Part A Write matrix C as a 4 x 1 matrix to
represent the cost of making each type of
candle, write matrix P as a 4 x 1 matrix to
represent the selling price of each candle, and
write matrix S as a 3 x 4 matrix to represent
Paula’s candle sales for the first three years.

Part B Use matrix subtraction to find a matrix,
X, that represents the amount of profit that
Paula makes per candle.

Part C Use matrix multiplication to find the
product of matrices S and X. Explain what the
elements of this product represent.

_@-co Online | PearsonRealize.com
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@ PRACTICE & PROBLEM SOLVING

. UNDERSTAND

9. Generalize Suppose square matrices A and B
have dimensions n x n, where n is a positive
integer greater than or equal to 2. What are
the dimensions of their product A x B?

10. Use Structure If you wanted to find a product
of the two matrices shown below, explain why
it is necessary to write them in this order.

10 15 12) Fg]
7 1 20] |12

11. Error Analysis Describe and correct the error
a student made in mulitiplying matrix A by
matrix B.

B

ls 2][-1 0

3 -5I% 3

6 2][-1 ol_|-6 0
s)ll4 <2)™-12 36

X 4

s o

E’ 0 Practice

12. Higher Order Thinking The triangle shown is
transformed using two matrices, A = [2) _(1)]

and B = [ ? (1)], in that order.

T
A B i }
4 & 58 P
2 o)
C X
Oy 121416

a. What transformation occurs as a result of
multiplication by matrix A?

b. What transformation occurs as a result of
multiplication by matrix 8?

. e g A
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® PRACTICE & PROBLEM SOLVING

13. A math teacher assigns final grades based
on a weighted system. Matrix W represents the
weights of each type of assignment, and matrix
G represents the grades for two students,
Jacob and Lucy. Use matrix multiplication to
find matrix F that represents the final class
grades for these two students. SEE EXAMPLE 1

W= hw tests exam
~[0.20 050 0.30]

Jacob Lucy
hw 95 85
G=tests (80 90
exam |[75 85

Determine whether each equation is true for the
following matrices. SEE EXAMPLE 2

a=y 3} o= Se=f

14. (A + B)C=AC+ BC

15. A(BQ) = (AB)C

16. Find 1Q, if
100 1 -3 2
I=|0 1 0jandQ=|-4 5 -6|.
0 01 9 -7 8

SEE EXAMPLE 3

464 TOPIC 10 Matrices

E- o Practice

17. Create matrix A to represent the coordinates of

quadrilateral EFGH.
] B ¥/ 1
El

0 -1

a. Multiply matrix A by [_1 0

e B e W ks i o . o - - - - —— —

b. Graph the quadrilateral represented by the
resulting matrix, and describe the movement
of the quadrilateral in the coordinate plane.
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