Name Date Class

Ready To Go On? Skills Intervention

.I\M 4-1 Matrices and Data
Find these vocabulary words in Lesson 4-1 and the Multilingual Glossary.
Vocabulary
matrix dimensions entry address scalar
Displaying Data in Matrix Form Plain Color With Borders
Use the table of data to answer each question.
10 14 18
15 20 26
25 30 34

Display the data in the form of a

matrix, C. it represent?

d. What is the address of the
has the value 26?

What are the dimensions of Matrix C?

c. What is the entry at ¢,;? What does

entry that

a) Find the value in the first column of the first row of the table. Write this value in
the first column of the first row of the matrix. Do the same for the other values.
COLUMNS voov oy
10 —
C=| 15 —> | ROWS
2 | —
b) How many rows are in the table? How many columns?
Matrix Cis a (rows) X (columns) matrix.
¢) What does the 1 in ¢, describe? What does the 3 in

C43 describe? What is the value in ¢,5?
d) Find the value 26 in the matrix. What row is this value in?

What column is it in? What is the address of 26?

Finding Matrix Sums and Differences

3
0

—1
4

5
2

-2
0

Find A+ B. A= B

Add the values in B that correspond to the values in A.

3+5 -1+ (-2 8 -3

Corresponding values:
Row 1 Column 1 of A
corresponds to

Row 1 Column 1 of B.

0+ 4+
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Name Date Class

Ready To Go On? Skills Intervention
4-2 Multiplying Matrices

Find these vocabulary words in Lesson 4-2 and the Multilingual Glossary.

Vocabulary
matrix product square matrix main diagonal multiplicative identity matrix

Multiplying Matrices
Tell whether each product is defined. If so, give its dimensions.

A. Py, and Q.4 PQ
What are the inner dimensions? 2 and Are they equal?
Is the matrix product defined?

B. Ry, and S, ; RS

What are the inner dimensions? and 4 Are they equal?
Is the matrix product defined? What are the dimensions of RS?
Finding the Matrix Product
Find the product AB. COLUMN 1
4 0
2 0 1 3 1 AB < ROW 1
|3 5 6 B
2 5 —_
What are the dimensions of A and B? A: X B: X
N\
What are the dimensions of the product AB? X —

Multiply row 1 of A by column 1 of B. 2(4) + 0(—3) + —1(2) =
Place the answer in row 1, column 1 of the product matrix.
Multiply row 1 of Aby column2of B.____ (0)+0____ + —1(5)=____
Place the answer in row 1, column 2 of the product matrix.

Multiply row 2 of A by column 1 of B. 2 of B. (4) + (—3) + (2) =

Place the answer in row 2, column 1 of the product matrix.

Multiply row 2 of A by column 2 of B. 3( ) + ( ) + ( ) =

Place the answer in row 2, column 2 of the product matrix.
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Name Date Class

Ready To Go On? Skills Intervention
.'W 4-3 Using Matrices to Transform Geometric Figures
Find these vocabulary words in Lesson 4-3 and the Multilingual Glossary.

Vocabulary
translation matrix reflection matrix rotation matrix

Using Matrices to Translate a Figure

Translate AABC with coordinates A(1, 1), B(—1, 2), and C(3, 4) two
units left and three units up. Find the coordinates of the vertices of
the image, and graph.

What are the x-coordinates of the vertices of AABC? 1, , and

What are the y-coordinates of the vertices of AABC? 1, , and

Write the x-coordinates in the first row of the matrix and the y-coordinates
in the second row.

1
1

<« x-coordinates

P:

< y-coordinates

You are translating AABC 2 units left and 3 units up. Therefore, each
x-coordinate will move 2 units left and each y-coordinate 3 units up.

Complete the translation matrix, T.

|2 < x-coordinates
3 < y-coordinates
Add the matrices together to find the vertices of the translated image.
+ —
P+ T= 142
1+ 3
N
4 -

What are the coordinates of the vertices of the translated triangle?

AE1,4,B(_,_ )andC (., ).

Graph the translated triangle on the grid.
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Name Date Class

Ready To Go On? Quiz
4A

4-1 Matrices and Data Toddlers in Gymnastics Classes
Use the table for Exercises 1-4. Morning | Afternoon | Evening
1. Display the data in the form of a Monday 8 6 12
matrix, M. Wednesday 6 4 10
Friday 11 15 19
M =
2. What are the dimensions of M? X

3. What is the value of the matrix entry with the address m,5?

4. What is the address of the entry that has the value 4?

Use the matrices below for Exercises 5-8. Evaluate if possible.
3 -2

3 0 6 3 -2
A= 0 3 B= c=|1 3 D =
0 3 -25 1 —1
1 -2 4 —1
5 A+ C 6. 2B
7. %C - D 8. C— 3A
4-2 Multiplying Matrices
Use the matrices named below for Exercises 9-12. Tell whether each
product is defined. If so, give its dimensions.
P32 Qoxs Rixs Sax2

9. PQ 10. RS

11. QR 12. SP
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Name Date Class
Ready To Go On? Quiz continued
4A
Use the matrices below for Exercises 13—-16. Evaluate, if possible.
— 1 0
2 -3 3 _o
E=(-1 0 0.5 0.25] G= 5 3 H=| -2 4
4 1 4 -8
13. EF 15. HG 16. G?
AY
4-3 Using Matrices to Transform Geometric Figures ol T
For Exercises 17-20, use polygon WXYZ with coordinates W(0, 0), ol X [
X(2, 6), Y(6, 4), and Z(8, 2). Give the coordinates of the image al o/
and graph. 2] e,
< i »W 0000000 {
ChePLiaiaieie]
—2.L
7
17. Translate polygon WXYZ two units to 18. Reduce polygon WXYZ by a factor of %

the left and one unit up.

AY

NIRRT e
T T T T S T
T

»»»»»»

A

19.
9Useo_1

Describe the image.

to rotate polygon WXYZ.

A

........
\\\\\\\

21. How does multiplying by

. Use

AY

NIRRT e
S T T T S T
1

A
Y %

]
1
-4 im2

-1

Describe the image.

AY
21.:

e
2 i
SN
EuN
ol

Y

transform polygon WXYZ?

to rotate polygon WXYZ.
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Name Date Class

Ready To Go On? Enrichment
4A

Matrices
Use matrix operations to determine Matrix X.
1. 2X+ 2 s L X=|— —
3 1 0 -2
2 —
2. X—-2 S1_|8 73 X=|— —
-3 4 2 0
3. 3X — 3 -6 0f_ 3 6 3 X =
7 1 2 -8 1 2
Solve for x and y.
4. 3[x yl=[x 2]+ [6 VY] X=___andy=____
x+4 2 2 3 -2 5
= X = and y =
5 -y 6 —1 11 9
2x + -
x+4 -3 LY 0] _(6 7 = and y —
1 X 4 2y 5 -2
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Name Date Class

Ready To Go On? Skills Intervention
.!:M 4-4 Determinants and Cramer’s Rule
Find these vocabulary words in Lesson 4-4 and the Multilingual Glossary.

Vocabulary
determinant coefficient matrix Cramer’s rule

Finding the Determinant of a Matrix
Find the determinant of each matrix.

4 2
3 —1

A. A= What is the product of the first diagonal? 4 X =

What is the product of the second diagonal? 3 X =

det A = first diagonal — second diagonal = — =

2 -3 1 Write the matrix

B. A=| -1 4 0 so that the first

two columns are

3 —2 4 repeated to the right.

2 -3 1] 2
A=|-1 4 o0 4
3 -2 4

Multiply the numbers in the first downward diagonal. 2(4)(4) =

Multiply the numbers in the second downward diagonal. —3( )( ) =

Multiply the numbers in the third downward diagonal. 1( )( ) =

Add the products of each diagonal. 32 + + =

Multiply the numbers in the first upward diagonal. 3(4)(1) =

Multiply the numbers in the second upward diagonal. —2( ) ) =

Multiply the numbers in the third upward diagonal. 4( ) ) =

Add the products of each diagonal. + 0+ =

det A = sum of downward diagonals — sum of upward diagonal
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Name Date Class

Ready To Go On? Skills Intervention
.:M 4-5 Matrix Inverses and Solving Systems
Find these vocabulary words in Lesson 4-5 and the Multilingual Glossary.

Vocabulary
multiplicative inverse matrix matrix equation variable matrix constant matrix

Finding the Inverse of a 2 X 2 Matrix
Find the inverse of the matrix A = [; 2] if it is defined.

b
Find the determinant. (1)( ) — 2( ) = a\ s
1 3
Does the matrix have an inverse? A= 5 4
d b C/ \d
: -1_ _1 -
The inverse A~ ' = detAl_c a4l
Substitute values. A~ = ——| 4
2 [ : el
Yo ] |2 [
Multiply the fraction by each value in the matrix. Al = 1 1 =
—35(-2) -5 1
Solving Systems Using Inverse Matrices _ ) )
. . . x+3y=9
Write and solve the matrix equation for the system |, y=-10"
Write the coefficients in the Write the variables in a Write the constants in a
first matrix. second matrix. third matrix.
A X B
. . [ 9 l
s , ]

-1 [ ] D D
L

Substitute the inverse and the constant
matrices.

detA= J-1-2(_)=[_] D[

Solve.

" o | [
y D BN
What is the solution? (____, )
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Name Date Class

Ready To Go On? Problem Solving Intervention
I:M 4-5 Matrix Inverses and Solving Systems

Matrix equations, AX = B can be used to solve systems of equations; A is the
coefficient matrix, B is the constant matrix and X is the variable matrix.

You are writing a proposal for buying and selling office equipment as a —y + 2z =470
system of equations. Let x = the price of a laptop, y = the price of a X+ y—2z=430
printer, and z = the price of a fax machine. What is the price of each 2x + 3z = 2410

type of equipment?

Understand the Problem

1. Which equation represents selling a printer and buying two fax machines?

2. Which equation represents buying a laptop and a printer, and selling a fax

machine?

Make a Plan

3. Write a matrix 4. Write a matrix 5. Write a matrix
to represent the to represent the to represent the
coefficients of variables of constants of
the system. the system. the system.

o -1 [ ] [ ] 470
A= ][] - X=| vy B=|[_]
] o [] ] ]

Solve o -1 [ J[[] 470

6. Write the matrix equation for the system as AX = B. |:| |:| -1 y |= |:|

Lo L ) [

3 3 [ ||| 470 ]

7. Use the inverse functiononyour  X=A"'B=|[ | [ | 2 || [ __]|=| 210
graphing calculator to find A~ 'and I:I o [] | | | |
rewrite the equation to solve for X. 4 L

8. How much is a laptop? a printer? a fax machine?

Look Back

9. Substitute the values you calculated into one of the equations in the system. Try

x+y—z=430.( )+ ( ) — ( ) = 430 Do you yield the correct result?

Copyright © by Holt, Rinehart and Winston.
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Ready To Go On? Skills Intervention
I:M 4-6 Row Operations and Augmented Matrices
Find these vocabulary words in Lesson 4-6 and the Multilingual Glossary.

Vocabulary
augmented matrix row operation row reduction reduced row-echelon form

Solving Systems with an Augmented Matrix
. . 6x+ y=15
Write the augmented matrix, and solve. { 3x + 2y = 12

x-coefficients  y-coefficients  constants

X v ¥
6 115

] 2]

Write the augmented matrix.

6 1 115
Multiply every value in row 2 by 2. | | | | | | |]

Subtractrow1fromrow2.|:|—6=|:|,|:|—1=3,|:|—15=|:|

Write th It in row 2 6 1:15
rite the result In row <. -I:I SEI:I
Multiply row 1 by 3. L L |]

0 3.9

Subtractrow2fromrow1.|:|—0=|:|,|:|—3=0,|:|—9=|:|
] ogD]
! 9

0 3

Write the result in row 1.

1 0[]
Divide row 1 by 18 and row 2 by 3. 5

0 1i[]
The solution is x = and y = .

Check your answer by substituting the values of x and y into each
of the original equations in the system.

6x +y=15 3x +2y=12

6( ) + ( ) =15 3( ) + 2( ) =12

=15 =12
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Name Date Class

Ready To Go On? Problem Solving Intervention
.!:M 4-6 Row Operations and Augmented Matrices

The system of equations represents the costs of three 2a+2b+ c+ 2.20 = 10.65
baskets of art supplies. Use a to represent the cost of 3a+2b+ 2c+ 220 = 12.63
one box of pencils, b to represent the cost of one box 4a + 3b + 2¢ + 2.20 = 16.11

of paints, and c to represent the cost of one bundle of
brushes. Find the cost of each type of supply.

Understand the Problem

1. What are the three types of art supplies?

2. Which equation represents 3 boxes of pencils, 2 boxes of paints, and 2 bundles

of brushes?

3. The cost of the basket into which the supplies are placed is included in each equation.

What is the cost of each basket?

4. What information are you trying to find?

Make a Plan
5. Rewrite the equations with the constants on one side.

2a+2b+c+220=10.65 3a+2b+ 2c+220=12.63 4a+ 3b+ 2c+ 2.20 = 16.11
—2.20 —-2.20 —220 -2.20 —220 -2.20

] 2 158.45

6. Use the equations to write an augmented matrix. A~ ' = |:| 2 |:| 10.43
a [] 2 [ ]

7. Enter the 3 X 4 augmented matrix into your calculator as A.

Solve

8. Press E=B on your calculator. Then select B . Move down the list to B:rref.
Find the reduced row-echelon form of the augmented matrix.

9. How much does one box of pencils cost? one box of paints?

one bundle of brushes?

Look Back

10. Substitute the values for a, b, and c into one of the equations in the system.

2( ) + 2( )+ ( ) +2.20 = 10.65

Do your values yield the correct result?

Copyright © by Holt, Rinehart and Winston.
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Name Date Class

Ready To Go On? Quiz
4B

4-4 Determinants and Cramer’s Rule
Find the determinant of each matrix.

4 -2 16 0.25 1.5 s e
1.!_2 4 2.| 3 3 3.[_'25 8'()] 4.1 21 0
0 % R 1 2 -3
Use Cramer’s rule to solve.
5 y=2x+1 6 2x — 2y =2
12x — 4y =1 ly—-x—-1=0
2x — 2y +z= -5
—+ =
7. [2X213“_/X6 8. ! x+2y=3z+3
y z=2x+ 1

4-5 Matrix Inverses and Solving Systems
Find the inverse of each matrix, if it is defined.

2 3 05 15
9 10.
1 4 -2 4
_o 1 0 -1 2
m| 11 12,01 1 —1
2 4 2 0 3

Write the matrix equation for the system, and solve, if possible.

13 y=2x—45 1 3x—4y =5
"5y —-x=0 “l2x+y)+6=0

_ 4x + by =2z + 5
15, [fg;fé’ A 16. [ 3x+ 4y =z + 3
y X+ 3y=5z+12
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Ready To Go On? Quiz continued
4B

17. You are starting a business renting bouncy houses for
children’s parties. You are deciding which equipment to
purchase. Use x as the price of a bouncy slide, y as the
price of a bouncy castle, and z as the price of a bouncy
maze. What is the price of each type of equipment?

2x + y + 3z = 8000 slide =

X+ 3y + 2z = 7250

3x + 2y + z= 7250 castle = $
maze = $

4-6 Row Operations and Augmented Matrices
Write the augmented matrix, and use row reduction to solve, if possible.

2x + 3y =1 3x+y=28
18. x=y+3 19. 10x —y=5
20 6x — 2y =16 21. 4x+2y—5=0

"|3x=8+y 1

X—y=§

22. The system of equations represents the cost of bakery
bouquets. Use a to represent the cost of cookie flowers,
b the cost of cupcake flowers, and c¢ the cost of
chocolate flowers. Find the cost of each type of flower.
2a+ b +2c+2.10 =12.60
3a+2b+c+ 210 =16.35
4a + 3b + 3c + 2.10 = 24.60

cookie flower = $
cupcake flower = $

chocolate flower = $
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Ready To Go On? Enrichment
4B

Inverse Matrices
Use the information provided to decode the three-word message
made up of three-letter words encrypted in the matrices below.

161 170 113
145 150 109
062 061 045

The words are encrypted by first assigning each letter of the alphabet
anumber. A=1,B =2, C= 3, and so on.

6 5 2
The three-letter words are multiplied by the matrix M= 5 5 2 |
2 2 1

The message can be decoded by multiplying the coded message
by the inverse of the encoding matrix.

What is the inverse matrix? M~ ' =

161
What word is coded by | 145 |?
062
170
What word is coded by | 150 |?
061
113
What word is coded by | 109 |?
045
The message is:
Copyright © by Holt, Rinehart and Winston. 72
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Ready To Go On? Skills Intervention

Ready To Go On? Enrichment
3B

Linear Systems in Two Dimensions

The formula for the distance, d, between two points (x;, y;) and (x,, y,) in a two-
G = %)+ — 1)

There is a similar formula for the distance, d, between two points in three-
dimensional space. If (xy, y;, ;) and (x,, y,, 2,) are two points in three-
dimensional space, then the formula for the distance, d, between the points is

dimensional coordinate plane is d = \/’(

d=1\(x = )2 + (y; - yo)* + (z; — 2,)°. For example, the distance, d,
between (3, 5, —2) and (6, —2, 4) is:
d=\@B-6)?2+(5-(-2)°+ (-2 — 4)°
= V(=8 + (7% + (-6
= V9 + 49 + 36 = V94 or about 9.7 units.

Find the distance between each pair of points in three-dimensional space.
1.(1,2,3)and (4,5,6) __~9.2 2.(0,0,0)and (2,2,2) __~3.9

3.(5,2 6)and (5,2, ~9) 19 4.(3,8 1)and 3, -5,1)___ 13

5. Look at Exercises 3 and 4. In each pair of points, how are the coordinates the
same and how are they different? Can you relate that to the distance between
each pair of points?

Two coordinates are the same for each point. To find the distance, find
the distance between the coordinates that are not the same.

o

Abox is 12 centimeters long, 8 centimeters deep, and
3 centimeters tall. Calculate the length of the longest rod
that can fit in the box.

a. Use (0, 0, 0) as the coordinates of one corner of the
box. What are the coordinates of the opposite corner

of the box? (12,8,3) 0r (12,3, 8)
b. What is the length of the box from one corner to the
opposite corner? ~14.7 cm
7. What is the length of the longest rod that can fit in each box with the given dimensions?

-20.8 in. b. 20 cm by 10 cm by 2 cm _~22.4 ¢M

1.6.in.

a. 15in. by 12/in. by 8 in.

¢. a cube with edge 20 cm _~34.6 ¢m d. a cube with edge 24 in.
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[T 4-1 Matrices and Data

Find these vocabulary words in Lesson 4-1 and the Multilingual Glossary.

Vocabulary
matrix dimensions entry address scalar
Displaying Data in Matrix Form Plain Color | With Borders
Use the table of data to answer each question. 10 12 18
15 20 26
25 30 34

a. Display the data in the form of a
matrix, C.

c. What is the entry at ¢,3? What does
it represent?

d. What is the address of the entry that
has the value 26?

a) Find the value in the first column of the first row of the table. Write this value in
the first column of the first row of the matrix. Do the same for the other values.

COLUMNS 22
18

b. What are the dimensions of Matrix C?

10 14
o-[ 18 20 26 | - [ rows |
25 30 34

b) How many rows are in the table? 3 How many columns? 3
Matrix Cis a 3 (rows) X 3 (columns) matrix.

c) What does the 1 in c,; describe? Row 1 what does the 3in
¢y3 describe? Column 3 what is the value in C13? 18
d) Find the value 26 in the matrix. What row is this value in? 2

What column is it in? 3 What is the address of 26? G52

Finding Matrix Sums and Differences

SIH

Add the values in B that correspond to the values in A.

3 -1
0 4

Find A+ B. A=

Corresponding values:
Row 1 Column 1 of A
corresponds to

3+5 “1+(2 |_| 8 -8 Row 1 Column 1 of B.
0o+ 2 4+ 0 2 4
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Ready To Go On? Skills Intervention

L' 4-2 Multiplying Matrices

Find these vocabulary words in Lesson 4-2 and the Multilingual Glossary.

'MW 4-3 Using Matrices to Transform Geometric Figures
Find these vocabulary words in Lesson 4-3 and the Multilingual Glossary.

Vocabulary

matrix product square matrix main diagonal multiplicative identity matrix

Vocabulary

translation matrix reflection matrix rotation matrix

Multiplying Matrices
Tell whether each product is defined. If so, give its dimensions.

A. Py, and Q4 PQ
What are the inner dimensions? 2 and LAre they equal? M
Is the matrix product defined? ﬁ
B. R,.,and S, 4; RS
What are the inner dimensions? i and 4 Are they equal? E
Is the matrix product defined? E What are the dimensions of RS? m

Finding the Matrix Product
Find the product AB.

2 0 -1 40

Ala s 6

2 5
What are the dimensions of A and B? A: L X i B: 3 X L

What are the dimensions of the product AB?\L X L

Multiply row 1 of A by column 1 of B. 2(4) + 0(=3) + —1(2) = i

Place the answer in row 1, column 1 of the product matrix.

Multiply row 1 of A by column 2 of B. L(O) + Om + =1(5) = ;5

Place the answer in row 1, column 2 of the product matrix.

Multiply row 2 of A by column 1 of B. 2 of B. i(tt) + i(—s) + L(Z) = i
Place the answer in row 2, column 1 of the product matrix.

Multiply row 2 of A by column 2 of B. S(L) + i (i) + L (i) = 3i

Place the answer in row 2, column 2 of the product matrix.
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Using Matrices to Translate a Figure

Translate AABC with coordinates A(1, 1), B(—1, 2), and C(3, 4) two
units left and three units up. Find the coordinates of the vertices of
the image, and graph.

What are the x-coordinates of the vertices of AABC? 1, -1 , and 3

What are the y-coordinates of the vertices of AABC? 1, 2 , and 4

Write the x-coordinates in the first row of the matrix and the y-coordinates
in the second row.

1 =1 3 < x-coordinates
1 2 4 < y-coordinates

P=

You are translating AABC 2 units left and 3 units up. Therefore, each
x-coordinate will move 2 units left and each y-coordinate 3 units up.

Complete the translation matrix, T.
o =2 =2
3 3 3

Add the matrices together to find the vertices of the translated image.

< x-coordinates
< y-coordinates

T=

142 —1+-2 3+-2
Pr7=l y+s “2+3 4+3
=1 =3 1‘
. 5 1

What are the coordinates of the vertices of the translated triangle?

A (-1,4,8 (=3, 5 jadc (1, 1) Ay

Graph the translated triangle on the grid.

\ L]
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Ready To Go On? Quiz Ready To Go On? Quiz continued
4A 4A
4-1 Matrices and Data Toddlers in G Classes Use the matrices below for Exercises 13-16 . Evaluate, if possible.
N y
Use the table for Exercises 14 . Morning | Afternoon | Evening 2 3 1 s o 1 0
1. Display the data in the form of a Monday 8 6 12 E=|-1 0 5 F=[-1 05 0.25] G:I s 3 H=|-2 4
matrix, M. Wednesday 6 4 10 4 1 2 4 -8
8 6 12 Friday il 15 9 13. EF 14, FH 15. HG 16. G2
m-| 6 4 10
1 15 19 3 -2 :
3 3 2 16 5 —-12
2. What are the dimensions of M? X .
12 Not possible [—1 0] -4 —32 12 5
3. What is the value of the matrix entry with the address m,5?
= . N . 4
4. What is the address of the entry that has the value 4? a2 4-3 Using Matrices to Transform Geometric Figures
For Exercises 1720, use polygon WXYZ with coordinates W(0, 0), X
Use the matrices below for Exercises 5-8. Evaluate if possible. :r(fi’ :3;;56' 4), and Z(8, 2). Give the coordinates of the image /
2 -5 3 -2 ' ddeT
3 0 6 3 -2 !
A=lo0 3 B=03 c=|1 38 D=| 5 1 _q |
1 -2 4 : Y
17. Translate polygon WXYZ two units to 18. Reduce polygon WXYZ by a factor of %
5. A+C 6. 28 the left and one unit up.
Yy Y
5 -7
1 6 60
5 -3 06 ; . i
) o
7.1c-p 8.C-3A
0
-3 13 19. Use 4 to rotate polygon WXYZ. 20. Use 4 to rotate polygon WXYZ.
1 -6
1 5 Describe the image. Describe the image.
Not possible v v
. x
4-2 Multiplying Matrices i x . ‘ . .
Use the matrices named below for Exercises 912 . Tell whether each The image is a The image is a
product is defined. If so, give its dimensions. reflection of the rotation of ﬂle
Pas Qs Ryvs Sy figure across the | figure by 90
X-axis. clockwise.
9. pq Yes;3 X3 10. Rs_Yes; 1 X 2 0 3
21. How does multiplying by 3 0 transform polygon WXYZ?
1.or_ No 1226 No The polygon is reflected across the line y = x and enlarged by a factor of 3.
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Ready To Go On? Enrichment Ready To Go On? Skills Intervention
4A LM 4-4 Determinants and Cramer’s Rule
Matrices Find these vocabulary words in Lesson 4-4 and the Multilingual Glossary.
Use matrix operations to determine Matrix X.
Vocabulary
tax+2ld 2|8 ¢ x| 5 determinant flicient matri Cramer’s rul
- 3 1 0 -2 -3 —2 leterminan coefficient matrix ramer’s rule
Finding the Determinant of a Matrix
Find the determinant of each matrix.
4 2
5 6 -3 10 7 A A= I I What is the product of the first diagonal? 4 x -1_--4
2. X-2 = X=|—f s . ' 2 6
-3 4 2 0 —4 8 What is the product of the second diagonal? 3 x =
det A = first diagonal — second diagonal = -4_6 - —10
2 -3 1 Write the matrix
B.A=|-1 4 0] % that the first
B 3 2 2 3 4 two columns are
aax—|3 80, 863 X=|—% +&— — -2 repeated to the right.
7 012 -8 1 2 3 1 2
2 -3 1] 2 =3
A=|-1 40| -1 4
3 24| 3 _9
Solve for xand y. Multiply the numbers in the first downward diagonal. 2(4)(4) = 2
43X = 2+[6 ¥ x=_3 andy=_1_ _ . , 0y 3,_ 0
Multiply the numbers in the second downward diagonal. —3( )( )=
Multiply the numbers in the third downward diagonal. 1( -1 ) ) = 2
Add the products of each diagonal. 32 + 0 + 2 _ 34
5. X; 4 2 2 ? = l T: Z I X = -8 andy = -10 Multiply the numbers in the first upward diagonal. 3(4)(1) = 1
-y _ I -
Multiply the numbers in the second upward diagonal. —2( 0 ) 2 )= 0
Multiply the numbers in the third upward diagonal. 4( -1 ) _3) -1
Add the products of each diagonal. 12 +0+ 12 _ 24
2x+4 -3 10 6 7 —
6. X1 . ‘: 2y = 5 _2 I X= L and y = 72 det A = sum of downward diagonals — sum of upward diagonal
- 34 _ 24
- 10
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Ready To Go On? Skills Intervention Ready To Go On? Problem Solving Intervention
LM 4-5 Matrix Inverses and Solving Systems LW 4-5 Matrix Inverses and Solving Systems

Find these vocabulary words in Lesson 4-5 and the Multilingual Glossary. Matrix equations, AX = B can be used to solve systems of equations; A is the
coefficient matrix, B is the constant matrix and X is the variable matrix.

Vocabula
o ry . . . . . ) . You are writing a proposal for buying and selling office equipment as a —y+2z=470
multiplicative inverse matrix matrix equation variable matrix constant matrix system of equations. Let x = the price of a laptop, y = the price of a X+ y—z=430
printer, and z = the price of a fax machine. What is the price of each 2x + 3z = 2410

Finding the Inverse of a 2 X 2 Matrix type of equipment?

Find the inverse of the matrix A = [1 3], if it is defined.
2 4 Understand the Problem

. . — a b
Find the determinant. “Ni) - Z(L) = —2 \1 : 1. Which equation represents selling a printer and buying two fax machines?
Does the matrix have an inverse? Yes A= > 4I Equation 1
J 1 d —b c/ \d 2. Which equation represents buying a laptop and a printer, and selling a fax
The inverse A™' = ——— 5 .
detA| ¢ a machine? Equation 2
Substitute values. A~ = ——| 4 =3 Make a Plan
-2
lIl 1 n 1 5 3. Write a matrix 4. Write a matrix 5. Write a matrix
s 72( ) 2 to represent the to represent the to represent the
Multiply the fraction by each value in the matrix. A" = | 4 1 = coefficients of variables of constants of
272 3 1 E the system. the system. the system.
Solving Systems Using Inverse Matrices X+ 3y=9 o -1 [2] 470
Write and solve the matrix equation for the system !2)( —y=-10" A= lil lil 1 X = y B=
Write the coefficients in the Write the variables in a Write the constants in a
first matrix. second matrix. third matrix. @ 0 @ 2140

Solve 0o -1 IZl

6. Write the matrix equation for the system as AX = B. Iil Iil -1

(2] o [3]
3 3 [-1

. Use the inverse function on your X=A"'B= Bl 2

graphing calculator to find A~ 'and _
rewrite the equation to solve for X. 2

A
IEII
—1

~

8. How much is a laptop? $560 a printer? $21ﬂ a fax machine? $34U

I = l I Substitute the inverse and the constant Look Back
II' matrices. 9. Substitute the values you calculated into one of the equations in the system. Try
What is the solution? ( —3’ 4 ) x+y— z=430. 560) + (210} - 340) = 430 Do you yield the correct result? Yes
o by Hot, Rt and Winson 66 Holt Algebra 2 PO by o, Rnhar and Wiston. 67 Holt Algebra 2
Ready To Go On? Skills Intervention Ready To Go On? Problem Solving Intervention
L!:M 4-6 Row Operations and Augmented Matrices L!:M 4-6 Row Operations and Augmented Matrices
Find these vocabulary words in Lesson 4-6 and the Multilingual Glossary. The system of equations represents the costs of three 2a+2b+ c+ 220 =10.65
baskets of art supplies. Use a to represent the cost of 3a+2b+ 2c+ 220 =12.63
Vocabulary one box of pencils, b to represent the cost of one box 4a+ 3b+ 2c¢ + 2.20 = 16.11
augmented matrix row operation row reduction reduced row-echelon form of paints, and c to represent the cost of one bundle of
brushes. Find the cost of each type of supply.

Solving Sy with an A Matrix Understand the Problem
Write the augmented matrix, and solve. lg’)((: }1;y==1i2 1. What are the three types of art supplies? ___PENCIls, paints, brushes

N

x-coefficients ~ y-coefficients ~ constants . Which equation represents 3 boxes of pencils, 2 boxes of paints, and 2 bundles

of brushes? __ EqQuation2

bd

The cost of the basket into which the supplies are placed is included in each equation.

What is the cost of each basket? ¢

6 1|
Multiply every value in row 2 by 2. [@ II' ;
Subtract row 1 fromrowz.@fez@,@f1 :3,7 15:@

Write th It i 2 6 115
rite the result In row 2. 1
(0] si[9]

What information are you trying to find? The cost of each type of Slllllllv

&

Make a Plan
5. Rewrite the equations with the constants on one side.
2a+2b+c+220=10.65 3a+2b+2c+ 220 = 1263 4a+ 3b+ 2c+ 220 = 16.11
—220 -2.20 —220 -220 —220 -2.20

2a+2b+ ¢=8.45 3a+2b+2¢=10.43 4a+3b+2¢c=13.91

(i8] (3]

0 3 !

Subtractrowaromrow1.70:,@73:0,79: )

[803] [2] 2 1 a4
319

6. Use the equations to write an augmented matrix. A= @ 2 IZl 11043

1 o%@ Solve + B3 2]
0 1@

Multiply row 1 by 3. [

Write the result in row 1.

Divide row 1 by 18 and row 2 by 3. .
7. Enter the 3 X 4 augmented matrix into your calculator as A.

8. Press B o your calculator. Then select B . Move down the list to B:rref.
The solution is x = 2 and y = 3 . Find the reduced row-echelon form of the augmented matrix.

i - $0.49 ints? $2.99
Check your answer by substituting the values of x and y into each 8- How much does one box of pencils cost? one box of paints?

of the original equations in the system. one bundle of brushes? M
6x + y=15 3x +2y=12

Look Back
6.2+ (3 )=1s 32423 )-12

10. Substitute the values for a, b, and c into one of the equations in the system.

15 _ 45 12 _ 42 2(0.49) 1 2(2.99 ) (1.49) 4 220 = 1065

Do your values yield the correct result? Yes
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Ready To Go On? Quiz Ready To Go On? Quiz continued

4-4 Determi and C ’s Rule 17. You are starting a business renting bouncy houses for
Find the determinant of each matrix. children’s parties. You are deciding which equipment to
1 1 4 3 2 purchase. Use x as the price of a bouncy slide, y as the
4 —2 3 6 L 025 15 price of a bouncy castle, and z as the price of a bouncy
L BPA 122 o 3 4 s 55 80 575 af 21 0] 25 maze. What is the price of each type of equipment?
4 : : 1 2 -8
) 2x + y + 3z = 8000 slide = 51250
Use Cramer’s rule to solve. X+ 3y + 2z = 7250 1000
y=2x+1 6 2x—2y=2 3x+ 2y + z = 7250 castle = §
Tlex—4y=1 “ly-x-1=0 1500
maze = $ 5!
6 3 No solution 4-6 Row Operations and Augmented Matrices
2x—2y+z=-5 Write the augmented matrix, and use row reduction to solve, if possible.
7. [P 8 |x+2y=32+3 18, (XT3 =1 19, {3y =8
y= X z=2x+1 x=y+3 ) 10x-y=5 )
-3,4 0,31 2 31 3 18
(=3.9) 0.3.9) - M
1-13 10 -15
4-5 Matrix Inverses and Solving Systems
Find the inverse of each matrix, if it is defined.
4 3 6x — 2y =16 4x+2y—-5=0
5 75 20 o gy 2.
X—y= 2
9 2 3 1 2 10 05 15 {0.8 —0.3} (1 1)
11 4 5 5 |2 4 04 0.1 The system is dependent. 2
3 3 -1 )
22. The system of equations represents the cost of bakery
o 1 0 -1 2 -5 -4 2 bouquets. Use a to represent the cost of cookie flowers,
1" 11 . 12,01 1 -1 -2 -2 1 b the cost of cupcake flowers, and c the cost of
T2 4 Not defined 2 0 3 chocolate flowers. Find the cost of each type of flower.

2a+ b+ 2c+ 210 =12.60
3a+2b+c+210=16.35
4a + 3b+ 3c + 2.10 = 24.60

Write the matrix equation for the system, and solve, if possible.

—ox—45|—2 1|[|X|_|-4.5 3x—4y=5 3—4x_5}
wfy e 1-[00] wimngnsoolt 2015

cookie flower = §_2:29

(2.5, 0.5) (-1, -2) cupcake flower = $_3-00
4x+5y=2z+5 chocolate flower = §_1.50
5x + 4y =19
15.{10)(+8 Y 16. (3x+4y=2+3
4 X+ 3y=5z+ 12
No solution [-1,1,-2]
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Ready To Go On? Enrichment Ready To Go On? Skills Intervention
4B 1M 5-1 Using Transformations to Graph Quadratic Functions
Inverse Matrices Find these vocabulary words in Lesson 5-1 and the Multilingual Glossary.
Use the information provided to decode the three-word message
made up of three-letter words encrypted in the matrices below. Vocabulary
161 170 13 quadratic function parabola vertex of a parabola vertex form
145 150 109
062 061 045 i i

Q F
Using the graph of f(x)? as a guide, describe the transformations, and then

The words are encrypted by first assigning each letter of the alphabet graph the function. g(x) = (x + 3) — 1

anumber. A=1,B=2,C= 3, and so on.
f(x — h) = (x — h)® represents the general form for a horizontal shift. If h < 0 the

6 5 2
The three-letter words are multiplied by the matrix M=| 5 5 2 | graph moves left and if h > 0 the graph moves th
2 21 f(x) + k= x* + k represents the general form for a vertical shift. If k is negative the
The message can be decoged by m_ultlplylng the coded message graph is shifted down and if k is positive the graph is shifted up .
by the inverse of the encoding matrix.
1 -1 0 g0 = (x+3)* -1
What is the inverse matrix? M~ ' =| =1 2 —2 = (x—(-38)* -1 Rewrite to identify h and k. AV
0 -2 5 -3 ) )
_— Because h = , the graph is translated 3 units left \ 1
1 -1 ol[161] [16] [P] and since k = 1, the graph is translated 1 unit up. \ \ / /
Complete the table of values and graph.
SN R et el il B 00 = O+ 97~ 1 0 109) Xt/
X X) = (x + - X, f(X) x
What word is coded by [ 145 [? - 0 -2 511062 | L20] LT) -5 |f(—5) = (-5 + 3)® 3)
| 062 | ~4 |f(-4) = (-4 + 3 0
Maonl Tocl T ~3 |[f(-3) = (-3+3)°—1 —1
1 -1 o][10] [20] [1 . fE 2; E_ )3) ﬂ;
— -2) = +
"1701 -1 2 -2|/150 |=| 8 |=|H PR PR R 3,
7 - 1) = +
What word is coded by [ 150 [? = 0 -2 511061 L5 ] LE ]
061 Writing Transformed Quadratic Functions
- - Use the description to write the quadratic function in vertex form:
1 -1 ol[113 4 D f(x)” is vertically stretched by a factor of 3 and translated 4 units left.
o -1 2 =2|{109|=[15|=|0 The __VEIEX  form of a quadratic function is f(x) = a(x — h)? + k.
113 i
. 0 -2 5][045 7 G The aindicates a [EIIECLI0N agross the xeaxis andor a vertical_ SITEICH o
What word is coded by | 109 |? - - - - - - .
045 compression. The h represents a horizontal translation and k indicates a vertical
) . translation. Vertical stretch by 3: means d = 3. Translated 4 units left means h = — 4 .
. Substitute to write the transformed function. g(x) = a(x — h?+ k
The message is: 3 4,2
X) = x - +0
PET T HE DO G 900 =)
g =_2 (x+_ %)
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