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NAME DaTE

Practice with Examples

For use with pages 139-145 f :

Graph and solve systems of linear equations in two variables

VYoCcABULARY.

A system of two linear equations in two variables x and y consists of
two equations, Ax + By = Cand Dx + Ey = F.

A solution of a system of linear equations in two variables is an ordered
pair (x, y) that satisfies both equations.

Solving a System Graphically

Solve the system.

x—y=1 Equation 1
2x+y=—4 Equation 2
SoLuTiON YT T
. y=x—1
Begin by writing each equation in slope-intercept form.
1
y=x—1 Equation 1
X
y=—2x—4 Equation 2
—(—1, —2) )
Then sketch the graph of each equation. From the graph, : )
the lines appear to intersect at (— 1, —2). To algebraically y=—2x-4
check this, substitute — 1 for x and —2 for y into each of
the original equations. '
—1-(=2=1¢ Equation 1 checks.
2(-1) + (-2) = —4 ./ Equation 2 checks.
The solution is (— 1, —2).
Exeroises fOr EXAMPIE 2 ...
Graph the linear system and estimate the solution.
Then check the solution algebraically.
1. x—2y=4 2.y=-3x+6 3. 2x—y=—4
y=-—x+4 2x + 3y = -3 y=
Algebra 2 Copyright © McDougal Littell Inc.
Practice Worlkbook with Examples All rights reserved.
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NAME ' DaTe

Practice with Examples

For use with pages 148-155

Use algebraic methods to solve linear systems

VYocaBULARY

Two methods for solving linear systems are given below.

The Substitution Method
Step 1: Solve one of the equations for one of its variables.

Step 2: Substitute the expression from Step 1 into the other equation and
solve for the other variable.

Step 3: Substitute the value from Step 2 into the revised equation from
Step 1 and solve.

The Linear Combination Method

Step 1: Multiply one or both of the equations by a constant to obtain
coefficients that differ only in sign for one of the variables.

Step 2: Add the revised equations from Step 1. Combining like terms
will eliminate one of the variables. Solve for the remaining
variable.

Step 3: Substitute the value obtained in Step 2 into either of the original
equations and solve for the other variable.

The Substitution Method

Use the substitution method to solve the linear system.

6x +y=—2 Equation 1
4x — 3y = 17 Equation 2
SoLuTIoN

Solve Equation 1 for y.

6x +y= -2 ‘ Write Equation 1,

y=—6x—2 Revised Equation 1
Substitute —6x — 2 for y in Equation 2 and solve for x.
4x — 3y =17 Write Equation 2.
dx — 3(—6x — 2) =17 Substitute —6x — 2 for y.
4x + 18x + 6 = 17 Distributive property
x = % Solve for x.

Substitute the value of x into the revised Equation 1 and solve for y.

y=—6x—2 Revised Equation 1
y= _6(%) —2 Substitute § for x.
y=-5 Solve for y. '

The solution is (%, —5).

Copyright ® McDougal Littell Inc. M4 Algebra 2

All rights reserved.
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CONTINUED

; Name Date
3.2 Practice with Examples

For use with pages 148-155

Exercises for Example 1

------------ e R P PR PP

--------------------------------------------------------------------------------------------------------

Solve the linear system using the substitution method.

1. 2x—y=6 2. 2x+ 3y =7 3. =2x+y=0
4. 2x =5y =9 5. —3x +4y=1 6. 6x + 2y = 11 o
y=3x-7 x=2y+1 =—4x+6
|
1 Algebra 2

Copyright © McDougal Littell Inc.

Practice Workbook with Examples All rights reserved.
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NAME

DaTe

Practice with Examples

For use with pages 148-155

The Linear Combination Method

Use the linear combination method to solve the linear system.

6x + 3y =3
8x + 4y =4
SoLUTION

24x + 12y = 12
—24x — 12y = —12

0= 0

Equation 1
Equation 2

Multiply Equation 1 by 4.

Multiply Equation 2 by — 3, so the x-coefficients differ only in
sign.

Add the equaﬁons.

Because the statement 0 = 0 is always true, there are infinitely many

solutions.

-----------------------------------

...................................................................................................

Solve the linear system using the linear combination method.

7. 9% +2y =10
3x —- 5y =17

10. 2x — S5y = —4
dx + 3y =5

Copyright © McDougal Littell Inc.

All rights reserved.

8 2x—3y=5 9. 4x + 5y =13
—6x+ 9y =12 3x+y=—4
M. llx+6y=1 12. 6x — 3y = -3

3x+2y=-3 8qx —dy=—4

M6 Algebra 2
Practice Workbook with Examples



Sheet 322: Graphing and Solving Systems
PC 5th Ch. 7—-1, p. 551.

In Exercises 5-14, solve the system by the method of
substitution. Check your solution graphically.

5.{2x+y=6 6.{x— y=—4
—x+y=0 x+2y= 5
y y

EPGE-06 €1-)'0D L (27 s

M7



'] In Exercises 43-50, use a graphing utility to approximate all
points of intersection of the graphs.

43. y =e* 44, y = —4e™*
[x—y+1=0 {y+3x+8=0

45. [x +2y =28
{ y = log, x

46.{ y=—2+In(x — 1)

3y+2x=9
47.{}):\/_; 48.{)6—)’:3
y=x x_y2=
49. {x2+ y? = 169 50. (x> +y> =4
x2 — 8y =104 2 —y=2

(S TIF) “(€1—"0)

ol—

L™ |
AEA

8 ‘6v
(T*y)
In Exercises 51-62, solve the system graphically or °‘_>< <
algebraically. Explain your choice of method. ..
51. [y =2x 52. ([x+y=4 s Sy
y=x2+1 x2+y=2
53. Bx =Ty +6=0 54. (x2 +y2 =125
-y =4 2 +y=10
55. [x —2y=4 56. [y=(x+1)
x2—=y=0 y=vx—1
57. [y —e =1 58. [x2+y=4
y—Ilnx=3 e —y=0

59. [y=x*—2x2+1 60. [y=x3—2x2+x—1
y=—-x*+3x—1

y=1-x?

61. xy—1=0 62 [x—2y=1
2x—4y+7=0 y=Jvx—1

siun ¢e1e *S9 Sjun Zo1

M8

1'n*©-o)

® ()
0N(1°0)(01-) "68

wonnjos oN °Ss (% ‘o

Y(0z—) €S

R34
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(SL'T°L8T0) LS
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S‘Méer# 293 = LIVEARL MOV LIMVEAL Cyspem SKILLS.

—
—A Mo CALCUATIA® SoVE [t ALLONY) PAIN. SHoW ALL STEPS

T X+ 29
. v2y = |
?ﬂ—‘*y = =27 by Substrbviin.

‘l AvSwEeS

[. (X9) =

2. X +T1y =12
b& é/,’h ha b .
3K-Sy = lo

, 2.(XY) =
. _ 2 —
y:X 242X 1S by hawl by any methed
g=o
That s, Solve X T4AZX=18 = Oy please.
3. (ﬁ_‘?) =
b. CALvLATOn AlloVeo  Spuve Fore Ate (YY) PAIRS.
Give  accorite answens. Rovmd to Zdecoals

Y. { g=2x- 3.6
Y= ~0.6Xx+ 2.5

= X%-2x+3
5' :j : 3 =
[7=-x+é RS
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Sheet 324 Lin Quad Sys Review

Name Per / Sec.

For each question (a) Write down each of the "y=" equations, (b) Sketch, (¢) Find all intersections (if any).

1. y=x2+1
r+y=3

2. r—2y=1
:L':3y2+1

3. 22442 =13
y+ 2z =-1

4. (z+1)?2+(y—2)72=4
z+y=0

5  z?2—y2=16
2uy=ax+1

M10



Sheet 324: Linear and Quadratic Systems Review

i K 6 \( ’ Sheet 324 Lin Quad Sys Review ’
Name — Per/Sec.

N

For each question (a) Write down each of the "y=" equations, (b) Sketch, (c) Find all intersections (if any).

. y=2i+1 = X4 7
1 T+y=3 7' X (_'? M/ z) ((,L)
jz" Z/X 'x (—2l§)

e 0)
3.3
2.
(-2,3)
s _s T
y+2z=—lf 2; . 'Z-y"L I
4y (12 -390
CleL/LMJ(VJF

(owhtred &b (0,0 (2,223,*2.*23) 7

4. (@+1)2+(@y-2)2=4 y, =
z+y=0 ‘/ 24‘ '—q'(“,)z
(y-2)" = Y- (¥+)* —— —

Y- virW 33’ 2-\ - (x+)
Y= 284 (x4)? cwele o) rAis Z
@rheed o (-1,2) A Yy

(2323 212

(X—HB
-!4

5. :L'Z—y2=l(y—)
2u=xz+1

A}

Ve
73 )(1"’6 / Y3
Ze‘H R'f“’O{lA‘b I‘M"L’lﬁ L{;/-— |37
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Name:

Sheet 325: Intersections with implicit functions
For each equation, (a) Write the name of its shape, (b) Write y, and y., (¢), Graph it on the calculator,
(d) Also graph y, = x—2, (e) Find the intersection(s), and (f) Sketch the curves and line.

1. x+y'=3

Shape:

i =
Y2 =

Intersections with y;

Shape:

Y1
Y2 =

Intersections with y;

yi =
Y2 =

Intersections with y;

4. x' =y =9
Shape:
Vi =
Y2 =

Intersections with y;

M12
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Algebra 2
Practice Worikbook with Examples

NAME ‘ :
Practice with Examples

For use with pages 199-206

DaTE

Add and subtract matrices, multiply a matrix by a scalar, solve matrix

equations, and use matrices in real-life situations

YoCcABULARY

A matrix is a rectangular arrangement of numbers in rows and columns
where the numbers are called entries.

The dimensions of a matrix are given as the number of rows X the

.| number of columns.

Scalar multiplicafioh is the process of multiplying each entry in a
matrix by a scalar, a real number. K

Adding and Subtracting Matrices

Perform the indicated operation, if possible.

M13

2
2 3 -5 0 1 3
a|-1|+l4 0 -6 b[_l ’ 4]—[3 . _J
7
SOoLUTION .
a. To add or subtract matrices, they must have the same dimensions.
2 ,
Since | —1|isa3 x 1 matrixand[4 0 —6]isa 1 x 3 matrix,
7
you cannot add them.
b. Since both matrices are 2 X 3, you can subtract them.
[2 3 —5}_[0 1 3]:[ 2—0 3—~1 —5~3]
-1 0 4. 3 -2 -1 -1-3 0-(-2) 4-(-1)
_ [ 2 2 —8] '
. —4 2 5
Exercises for EXAMPIE T | | ..o
Perform the indicated operation, if possible.
: 2 s 4 -2 5 0 4 -6
1._1_3-1-07 2.1 —2 1{—-1 2 -2
0 0 4 =3 -1 3

Copyright © McDougal Littell Inc.
All rights reserved.
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CONTINUED

M EXAMPLE 2]

Copyright © McDougal Littell Inc.

All rights reserved.

NAME

DATE

Practice with Examples

For use with pages 199-206

Solving a Matrix Equation

Solve the matrix equation for x and y:  — 2x[jr
SOoLUTION
. —2x[5' 0 —1]:[20 0
4 2 8 16 8
[— 10x 0 2x] _ [20 0
—8x —4x —16x 16 8

—10x = 20
x= -2
2=y

-----------------------------------------------------------------------------

Solve the matrix equation for x and y.

3.[3x 2 4]=[9 —y 4]

M14 .

0 —1]:[20 0 —4]
2 8 16 8 yl

_i] Write original equation.

_ﬂ Multiply by —2x.

—16x =y Equate corresponding entries involving x and y.

—16(—2) =y Solve the resulting equations.

---------------------------------------------------------

Algebra 2

Practice Workbook with Examples
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L For use with pages 208-213

NAME ‘ DATE

Practice with Example

Multiply two matrices

VYoCcABULARY

The product of two matrices A and B is defined only if the number of
columns in A is equal to the number of rows in B.

If A is an m X n matrix and B is an n X p matrix, then the product AB is

an m X p matrix.

Finding the Product of Two Matrices

2 1 4 3
Find ABand BAifA={-2 0 andB=[ }

0 3 2
SoLUTION
- Becayse the number of columns in A
z 1 4 3 : equals the number of rows in B, the
AB=|-2 0 70 product is defined. AB will be a
L 0 3 3 X 2 matrix. :
2(4) + 1(2) 2(3) + 1(0) Multiply corresponding entries in the
=1-2(4) + 0(2) —2(3) + 0(0) first row of A and the first column of
L 0(4) + 3(2) 0(3) + 3(0) B. Then add. Use a similar procedure
-~ to write the other entries.
10 6
=|—8 —6
| 6 0

BA is undefined because B is a 2 x 2 matrix and A isa 3 x 2 matrix.
The number of columns in B does not equal the number of rows in A.

Exercises for EXAmple T e
Find the product. If it is not defined, state the reason.
2 1 —1 5
1.[2 3 4 0 1 z.[ _][ ]
5 9 3 2 6 21.
Copyright © McDougal Littell Inc. ‘ M15 | Algebra 2

All rights reserved.
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NaME _ _ DATE
4.2 Practice with Examples
CONTINUED
: For use with pages 208-213
2 -1 0 0 1
3.0 5 3[; g_;] 4. |4 3[?‘1 (1)]
1 -2 -1 5 —1

~

) Using Matrix Operations

A = |:~4 3} B = [_3 SJ, and C = [(1) :ﬂ, simplify each

10 2 1
expression. \
a. A(BC) b. (AB)C
SoLuTion
4 3[-3 51 -2 o . |
a. A(BC) = -1 o] <[ 9 1][0 _ 1]) Substitute the matrices for A, B, and C.
[ 4 3[-3 1 .
RS OJ[ 2 - 5] Multiply B by C first.
- “2 __1 i | ' Multiply A by the result.
4  3|[-3 S}[1 -2 , o
b. (AB)C = ([__ 1 O][ 2 1])[ 0 — IJ Substitute the matrices for A, B, and C.
-6 23]|[1 -2 .
- [ 3 — 5][0 _ 1] Multiply A by B first.
- [_g ___1 ﬂ Multiply the result by C.

Algebra 2

] Copyright © McDougal Littell Inc.
Practice Workbock with Examples Al rights reserved.
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NAME : DATE |
4.2 Practice with Examples o

CONTINUED
For use with pages 208-213

--------------------------------------------------------------------------------------------------------------------------------------

Use the given matrices to simplify the expression.

P EE i X

5. AA ' 6. A(B+ O 7. 2(CA)

8. AB + BC , 9. A(B— O 10. —2(BA)

Copyright © McDougal Littell Inc. M17 : Algebra 2
All'rights reserved. Practice Workbook with Examples
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Practice with Examples -

; For use with pages 214-221 ( Yy
Evaluate determinants of 2 x 2 and 3 x 3 matrices
VoCABULARY o
The determinant of a square matrix A is denoted by det A or |A|.
Cramer’s Rule is a method of solving a system of linear equations using the
determinant of thé coefficient matrix of the linear system.
The entries in the coefficient matrix are the coefficients of the variables in
the same order.
The area of a triangle with vertices (x;, y,), (x,, ¥,), and (x;, y,) is given by
1 X1 N 1
Area = :L-E X, y, 1
X3 y3 1
where the symbol + indicates that the appropriate sign should be chosen to
yield a positive value.
Determinant of a 2 x 2 Matrix
The determinant of a 2 X 2
de t = ad — cb matrix is the difference of the
—a ¢ products of the entries on the
diagonals. (
Determinant of a 3 x 3 Matrix ‘
1. Repeat the first two columns to the right of the determinant.
2. Subtract the sum of the products of the entries on the diagonals going up
from left to right from the sum of the products of the entries on the
diagonals going down from left to right.
= (aei + bfg + cdh) — (gec + hfa + idb)

Algebra 2 Copyright © McDougal Littell Inc.

Practice Worlbook with Examples M18 All rights reserved.
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NAME Date
4.3 Practice with Examples
CONTINUED

For use with pages 214-221

SYNTIED The Area of a Triangle - |

Find the area of the triangle with the vertices A(=3, —1), B(2,0),

c@2, —4).
SOoLUTION
-3 -1 1l =3 =1 ‘ Write the determinant,
Area = i% ) 0 1l 2 0o - repeating the first two
7 —4 1| 2 4_4’ ' columns at the end.
. | Find the products of the
= 5[0+ (-2 + (=8 - [0+ 12 + (-2)) diagonals.
= +3[—10 — 10] Simplify.
=10 : Multiply by —% to get a
' positive value. ;
EXrcises for EXAMPIE 1 .i.o.ooooeooeresessssessssssmsesssssssssiss s
Fmd the area of the triangle with the given vertices. .
1. A(2,3), B(0,5), C(—1, —2) 2. A(0,4), B(3,5), C(—1,4)
i
|
4
Copyright ©® McDougal Littell Inc. M19 Algebra 2
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i} NAME _ Date
3 4.3 | Pract:ce with Examples

CONTINUED
For use with pages 214-221-

Using Cramer’s Rule for a 2 x 2 System

Use Cramer’s Rule to solve this system:  3x — 2y = 22

x+4y=—-2

< SoLuTion ’

5 ﬁ -i =12 -(-2) =14 Evaluate the determinant of the coefficient matrix.

22 —-2‘ |

x= 2 7 4 _ 88 1; 4 6 Since the determinant is not 0, apply Cramer’s Rule.
= 3 22
_n ~2=~6—22=_2
e Y 14 14

The solution is (6, —2).
/ Check this solution in the original equations.

3x — 2y =22  oxt4y= -2
? » ?
3(6) — 2(—2) = 22 6 +4(-2) = -2
n=xnd/ —2==2¢
EXrciseS FOrEXAMPIE 2 | | et
Use Cramer’s Rule to solve the linear system.
5. 2x +y=1 6. 3x +4y =12 ' 7. x+y=>5
—x+y=7 2x+y=3 2x—y=4
8. 6x — 3y =39 9.3x —2y=38 10. 5x — 2y = -9
5x+ 9y =—-25 4x — 3y = 10 —7x + 3y = 14
Algébra 2 ‘ Copyright ® McDougal Littell Inc.
Practice Workbook with Examples : All rights reserved.
M20
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Name _ . ..~ Darte

) 44 Practice with Examples

. For use with hages 223-229

Find and use inverse matrices and use inverse matrices in real-life
situations

VYocABULARY

The n X n identity matrix is the matrix that has 1’s on the main
diagonal and 0’s elsewhere.

Two n X n matrices are inverses of each other if their product (in both
orders) is the n X » identity matrix.

The inverse of the matrix A = [i Z,] is .

Al = IT1| [_ccl' ‘“Z] =— i 3 [_i _Z] provided ad — cb # 0.

QXIS Finding the Inverse of 2 x 2 Matrix

Find the inverse of A = [_3 ”7].

2 5
SOLUTION
lA] = (=3)5) — @(-7) = ~1 - Evaluate the determinant of A. :
1 5 7 -5 -7 - 1 d —b ;
S — 1 i
A 1 [_2 _3] [ 2 3] Use the formula A |A| [_“c a]' ‘

-------------------------------------------------------------------------------------------------------------------------------------

Find the inverse of the matrix.

R

Copyright © McDougal Littell Inc.

Algebra 2
. All rights reserved. M21 9
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| 4.4 Practice with Examples

CONTINUED

For use with pages 223-229

Solving a Matrix Equation

A B

‘ ' B ,—__J\_—_\
< . . |13 2 12 2 ‘ N
Solve the matrix equation X = for the 2 x 2 matrix X.
‘ : 4 3 17 3
SOoLUTION |
1 3 —2] 3 -2 , N
- = — . i .
A 9—38 [_4 3 [_4 3] | Find the inverse of A AT

To solve for X, multiply both sides of the equation by A~! on the left.

3 =213 21, [ 3 2712 2] ,_iae — 4ot
['—4 3][4‘ 3]X"._‘——'4 -3][17 3] ATAX =ATB

1 0 [2 0
[o 1]X‘" 3 1]
20
X=13 1]
[i i][i (1)] _[12 2] - B Check by multiplying A and X

to see if you get B.

908 R e a0 a0srenssssan s ratss e taresesn esaetaresarole s esetrnreaeit earnrreeneerieiretretreeracrtetIrITIERINININNIIcItILINEIRIRIIRIISIS

Solve the matrix equation.

S O R i S

Algebra 2 Copyright © McDougal Littell Inc.
Practice Workbook with Examples All rights reserved.,
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CONTINUED

EXAMPLE 3.

Copyright ©® McDougal Littell inc.

All rights reserved.

NAME Date
Practice with Examples
For use with pages 223-229
Encoding a Message
, 3 0
Use A = [_ 1 2} to encode the message GO NORTH.
SOLUTION
First, convert the letters to row matrices, =0 F=6 L=12 R=18 X=24
inserting a O for spaces between words. A_= 1 G=7 M=13 S=19 Y =25
[7 150 1415 18][20. 8] |B=2 H=8 N=14 T=20 Z=26
Then multiply each of the uncodedrow |[C=3 I=9 O0O=15 U=21
matrices by matrix A on the right to D=4 IT=10 P=16 V=22
obtain coded row matrices. E=5 K=11 Q=17 W=23
3 0 3 0
S IR I ns 8] 3 9= 3]
3 0 .3 0f
CIRT) IR B TS N U N B AT

The coded message is 6, 30, __, 14, 28, 27, 36, 52, 16.

.........................................................................................................

Use the code above and the matrix to encode the message.
6. HELLO

<[

7. CALL ME

14 -3 o ‘ ¢
A“[z 0] |

-----------------------------

Algebra 2

Practice Workbook with Examples
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NAME ' DATE

Practice with Examples

For use with pages 230-236

Solve systems of linear equations using inverse matrices and use systems
of linear equations to solve real-life problems ‘

VoCcABULARY

For a linear system of equations written as a matrix equation AX = B,
the matrix A is the coefficient matrix of the system, X is the matrix of
variables, and B is the matrix of constants. If the determinant of A is
nonzero, then the linear system has exactly one solution, which is

X =A"1B.

Solving a Linear System

Use matrices to solve the linear system. 5x + 2y =3  Equation 1
4x + 2y =4  Equation 2

SoLution
A X B
[451 ;:I [ﬂ = [2] ’ Write the matrix equation for the system.
Al = 10 1_ 3 [_i —i] = [__; - %:I Find the inverse of matrix A.
[;] = [_; B %J[i] = [_ﬂ To find X, multiply B by A~! on the left.

-------------------------------------------------------------------------------------------------------------------------------------

Use an inverse matrix to solve the linear system.

1. 2x—y=1 2.3+ 4y=—4
—3x+2y=0 4x + 5y =-7
3.6x —5y=3
3x—2y=3
Algebra 2 Copyright © McDougal Littell Inc.
Practice Workbook with Examples : , All rights reserved.

M24




LESSON

45

CONTINUED

NAME DATE

Practice with Examples

For use with pages 230-236

Writing and Using a Linear System

‘A chemist wants to use three different solutions to create a 50-liter
mixture containing 32% acid. The first solution contains 10% acid, the
second 30%, and the third 50%. He needs to use twice as much of the
50% solution as the 30% solution. How many liters of each solution
should be used?

SOLUTION
Verbal Amount i Amount n Amount| _ |Total
Model | of 10% of 30% of 50% .| . |amount

Amount Amount Amount | _
0106 10% | T 030|or309 | T 050 o509 | = 0.32

Amount Amount
of 50% | = 2 |of 30%

Labels Amount of 10% = f Amount of 50% = ¢
Amount of 30% = s Total amount = 50
Algebraic f+ s + =50 Equation 1
Model 0.10f + 0.30s + 0.50¢ = 0.32(50) Equation 2
t=2s ‘ Equation 3
f+s+t=50 A X B
0.10f + 0.30s + 0.50t = 16 1 1yf 50
e+ t=0 0.1 03 05| s|=116
0 —2 1) ¢ 0

Using a graphing calculator, enter the coefficient matrix A and the matrix
of constants B. To find X, multiply A~! by B. '

é"Matrix [B1 |
Hrso 3 B
B
|

% Matrix LAl

[AT'B]
Lc17
N

B 1
B C.1 .3
§ro -2

i} [16 ]
2 L0 1

The chemist should use 17 liters of 10% solution,-11 liters of 30%
solution and 22 liters of 50% solution.

Copyright © McDougal Litte!l Inc. . Algebra 2

Alf rights reserved.

Practice Workbook with Examples
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LESSON
NAME : DATE
4.5 Practice with Examples | A
CONTINUE D

For use with pages 230-236

Exercises for Example 2

------------ 080608000000 0000005000000000000000600000000600000080080e800at0tnesaasttssiesantoastieanritoteseettboritoncssontsestorssnens

4. You can purchase peanuts for $3 per pound, almonds for $4 per
pound, and cashews for $8 per pound. You want to create 140 pounds -
of a mixture that costs $6 per pound. If twice as many peanuts are
used than almonds, how many pounds of each type should be used?

5. Suppose the chemist in Example 2 wants to create a 600-liter mixture
containing 25% acid. This time, the first solution contains 30% acid,
the second 20%, and the third 15%. If the mixture is to contain 100
more liters of the 15% solution than the 20% solution, how many
liters of each solution should be used?

Algebra 2 Copyright © McDougal Littelf Inc.
Practice Workbook with Examples i Al rights reserved.
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Answers

Lesson 3.1
1. (4,0) 2. (3,-3)
T Ty T ] ":,"”"»

4. infinitely many
solutions

Lesson 3.2

1. (5 -5) 2. (-1,3) 3.(2,4)
5. (—3,-2) 6. (L4) 7.(3 -3)
8. no solution 9. (—3,5) 10. (% 1)
11. (5.—-9) 12. infinitely many solutions

4. (2,-1)

Lesson 4.1

1 6
1. not possible 2. | —4 3
' 5 -6

3.x=3y=-2 4. x=-1,y=-5

|—$670.23 $1665.49 |
5. | $453.84 $1193.10
| $489.28 $1247.62 |

[$704.43 $1750.46 ]
6. | $476.99 $1253.97
$514.25 $1311.27 ]

Lesson 4.2
412
1. [18 19] 2. [_15 “]

3. undefined; the number of columns of the first
matrix does not equal the number of rows of
the second matrix.

34 1
a.17 8 3|s. [_3 _i]
7 -9 -1

-1 9 -8 2
6'[ 3—15]7‘[ 2 0]

-15 —10 -7 1 20 —14
8‘[ 10 —6] 9'[13 ~1]1°' [—8 4]
Lesson 4.3
1.8 2.5 3.6 4.4 5 (=2,5)

6. (2,-1) 7.(3,2) 8 (4,-5) 9. (4,2
10. (1,7)

Lesson 4.4

4 3] L[4

- | 4 3 3
] o s
6. —1,—-7,12, —24, —30, 15

7. 14, 9,72, —36, 26, 0, 20, — 15
8. —9,45,22,85, —14,70

3.

Wi W
It W

Lesson 4.5

1. (2,3) 2.(—8,5) 3.(3,3) 4. 401bsof
peanuts, 20 lbs of almonds, 80 Ibs of cashews

5. 380 L of 30%, 60 L of 20%, 160 L of 15%
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Using TI-83 or TI-84 for Matrix algebra

Entering and Editing a Matrix

HAMES HMATH Sk MATRIXIA] 3 =3
- EE} %i% Matrix A is a 3x3. Press ENTER ke, g7 w1
Press MATRIX, right arrow to EDIT. 3; [C] Zx% after each number. [0 3 1
Press Number 1 or highlight 1 and press a:[0] 3x3 To save the matrix, press QUIT [2d
ENTER. St [E] 2wo MODE].
&2 [F]1 2x1
b [G] 2X7 Ta3z="2
Finding the Inverse and the Determinant of Matrix A
[A] [A]-
12, 17 ] | [ 1342
To check the entries in Matrix A, press [A 3 211 A inverse, press MATRIX, number [3 &6 -511
MATRIX, number 1, and ENTER. [ ] 1.
x'1, and ENTER.
[A1-1[A] HMAMES [EEMNE EOIT
399
To find the product of -A1|nverse and A, press (B & 111 To find di(A), press MATRIX s 3; dime
MATRIX, number 1, x™ ', MATRIX, number | [l the right arrow to highlight MATH. diFille
1, and ENTER. aiidentital
&= randh
7laudment.
detC[A]2 )
Press number 1, MATRIX, number 1, n
close ), and ENTER.
det{[A]) = -1
Solve using Calculator X —Yy * z=3
(inverse matrix method) 2X *+y —3z=5
4 +y — z=11
Solve a System of Equations Using Matrices: X = AlB
[E% ii 13% Press Matrix, number 1, and x°1 to [ARI-1[E] [[2. 58]
- " .
f1 -in;  [=W [ 1
Enter the coefficients of the variables as [B] Press Matrix, number 2 to get [B]. [.2 11
Matrix A and the constants as Matrix B as [[3 ]
shown on the right. [5 1] Once [AT1[B] is on screen, press
5 [1111 Enter to get the answer.
So our solution is (2.8, 0, 0.2).
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NAME

DATE

" Practice Worksheet

Solving Systems of Equations by Using Matrices

Solve each system of equations

1.

4x-3y =1
3x+2y=5

X+y+z=3
3x-2y-z=-4
X+y—z=-1

4x-3y—-6z=2
2x+3y+3z=2
10x-6y+3z=0

x-y+z=1
x-2y+z=2
2x—y+z=-1

4x-6y+2z=-9
2x+4y-2z=9
Xx—y+3z=-4

10

20

4.

10.

M29

3x-3y=9
12x -8y =40

x+y=5
3x+z=2
4y—-2z=8

3x-5y+z=8
Tx+y=4
4y-z=10

2x-3y—-4z=2
—-6x—-6y+6z=>5
4x+4y-2z=3

X-z=5
2x+y=17
y+3z=12




NAME

DATE

~ 7 Practice Worksheet

Solving Systems of Equations by Using Matrices

Solve each system of equations

1. 4x-3y=1
3x+2y=>5

| (1, I)¢

30 x+y+z=3
3x-2y-z=-4
x+y—z=-1

V(Of (i 2)y

5. 4x-3y—-62=2
2x+3y+3z=2
10x-6y+3z=0

(43 -1

7. x—-y+z=1
X=2y+z=2
2x—y+z=-1

”Zf - 9; 2>V

9. 4x—-6y+2z=-9
2x+4y-2z=9
X-y+3z=-4

<i 2 ,)
2;’ 2/ v

2. 3x-2y=9
12x-8y =40

f(ii’ g)s/

4, x+y=5
3x+z=2
4y—-z=8

(/0{”§/~2g)v

6. 3x-5y+z=8
Tx+y=4
4y-z=10

(2.2, ~11Y, —5£54)

8 2x-3y-4z=2
—-6x—-6y+6z=>5
4x+4y-2z=3

17 {9
( ENR ?)V

10. x-z=5
2x+y=17
y+3z=12

(20,-33 1(5),

10
M30




Kuta Software - Infinite Algebra 2 Name

Matrix Multiplication Date

Simplify. Write ""'undefined" for expressions that are undefined.

) {_02 _25H§ ﬂ 2 [_63}[—5 ‘]

503i—44 6535:;t
)|~ 12 -4 )150
-5 1 3

-5 o3 2 5[4 s
|6 |-[3 -] "2 3 15

M31
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6 -6
R
11 > 23 5 -6
Ve -5 1 . o
5 6 0

13) | 2 —5v]-[_g” _61

Critical thinking questions:

15) Write an example of a matrix multiplication
that is undefined.

2 -6

|43 ‘[2 ) 2}
5 0|2 0o -3
4 -6

16) In the expression A - B, if A is a 3 X 5 matrix
then what could be the dimensions of B?

M32



Kuta Software - Infinite Algebra 2 Name

Matrix Multiplication Date

Simplify. Write ""'undefined" for expressions that are undefined.

) {_02 _25H§ ﬂ 2 M'[—S ‘]
B -

3 ﬁ }SHf ﬂ
i

5 03 i —4 4 6> 23 _j 421
) 12 -4 )11 5 0
-5 1 ' 3 =5
~10 -20 ~14 -3
10 -16 ~19 22|
18 —24

-5 32 5|14 5
D63 1] D12 3 1]]5 -

6
0 Undefined
~15 5
18 -6
0 0

M33
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33 6
24 —60
-1 1 -1 -2 -6
5 2 -s5||® 3 -4 3 2 2 2
Wle 5 1> ° 20s ol o -3
5 6 0 6 0 4 -6
-7 -11 8 4 14
10 13 14 8 -17
17 60 10 -10 10
0 -61 20 -8 26

=Su  -v -4 -y||-4x O
ot aE 7 oz e s
|:—10l/t —32v] {16)6—2y2 Sy}

8x> -8y 20

Critical thinking questions:

15) Write an example of a matrix multiplication 16) In the expression A - B, if A is a 3 X 5 matrix
that is undefined. then what could be the dimensions of B?
) 1 2 5 x Anything
Many answers. Ex: {3 4} 13 4
5 6

Create your own worksheets like this one with Infinite Algebra 2. Free trial available at KutaSoftware.com
M34
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Sheet #424

Multiplicative Properties: Commutative, ldentity, Inverse
I I i I E P R
AC=
CA =

Al =

M35



Sheet #431

Determinants of 2x2, 3x3 and 4x4 square matrices

1 230
A=| -1 1 02
0 2 0 3
3 4 0 2

M36



Inverse of a square matrix

Written by Paul Bourke
August 2002

See also: Determinant of a Square Matrix

The inverse of a square matrix A with a non zero determinant is the adjoint matrix divided by the
determinant, this can be written as

Al = adj(A)
det(A)

The adjoint matrix is the transpose of the cofactor matrix. The cofactor matrix is the matrix of
determinants of the minors Aj; multiplied by -1'"Y. The i,j'th minor of A is the matrix A without
the i'th column or the j'th row.

Example (3x3 matrix)

The following example illustrates each matrix type and at 3x3 the steps can be readily calculated
on paper. It can also be verified that the original matrix A multipled by its inverse gives the
identity matrix (all zeros except along the diagonal which are ones).

2 0
A= -1 1 1
1 2 3

Determinant = 9

+1 Ly-11 N -1 01
3 2
2.0 10 12 14 3
Cofactormatrix= " o 3.t 1 3/ 71 » = -6 3 -0
2 -1 3
2 0 1 0 1 2
+1 1 --1 1 + -1 1
1 6 2
Adjoint matrix = Transpose of cofactor matrix= 4 3 -1
3 -0 3
1/9 -6/9 2/9
Al=Inverseof A= 4/9 3/9 -1/9
-39 0 39
1 00
AAT=0 1 0
0 0 1

Inverse of a 2x2 matrix

The inverse of a 2x2 matrix can be written explicitly, namely

! d -b

b
d - a

a
¢ ad - bc

Casrmnn nnda
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Sheet #451 Name: Block:

Matrix equations and systems of equations.
Part A: Graphing/matrix calculator allowed.

1. Solve. Check your answers.

-x + 2y - 3z = -6
2x - 'y - z = -3
x + 3y — 5z = -9

(a) Write as an augmented matrix.

(b) Solve using the reduced row echelon form (rref).

2. You can purchase peanuts for $2.50 per pound, almonds
for $6.00 per pound, and cashews for $8.00 per pound.
You want to make a 1,000-pound mixture that costs
$5.00 per pound.

(a) You want 3 times as many peanuts as cashews. How
many pounds of each type of nut should be used?

Write the equations.

Give answers using both words and numbers, with
numbers rounded to the nearest tenth of a pound.

M38



Part B: No graphing calculator. Regular calculator (d) Solve using the inverse matrix method.

OK. x -y = 5
Consider the matrix —2x + 6y = -24
_ { 1 -1 } Rewrite the system of equations as a matrix equation.
-2 6

(a) Write the determinant. Find it.

Write the matrix equation for finding x and y.

(b) Showing the math, find the inverse.

Find x and y.

(c) Use the inverse of the matrix 4 to solve for the
matrix X.

L

Write the equation for finding X.

Find X.
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Block:

Sheet #451 R | A
Matrix equations and systems of eqmtlonw

Part A: Graphing/matrix calculator allowed.

[. Solve. Check your answers,

[—x + 2y - 3z = -6
2x - y — z = -3
I x + 3y - 5z = -9

(a) Write as an augmented matrix.

o2 -z bt
!} @Ry,

A
e ! 7

(b) Solve using the reduced row echelon form (rref)..... /

= ”“/M f ol f‘w T //f }

2. You céﬁburchase peanufs for $2.50 pér pouﬁd,'ahnbhd\ s
for $6.00 per pound, and cashews for $8.00 per pound.

You want to make a [,000-pound mixture that costs L k
e

$5.00 per pound
S ¢ H pounty Jf. ,QQ&&V/J

(a)(H a umo (ryoft3 pounds of peanuts to one pound 01: 67 =3c Hﬁ ounts €} 6’/% Yy
~ cashews is used, how many pounds of each type should G= o 1
be used? Answer to the nearest pound. =1 o o Cerhers.

(
P + a 4 C. = {00()
«Qw 5 P e é A -4 Q ' ot 3“00 C)

Write the equations. F N 3 c = o |
{ | - ,o(}()v\i 529 fww/u A J)@amlfr

2.5 g - Soto §29.Y4 povns i olvaoady

0 v T e ) el

R wa i

Write the answers in words,'\h He vesrdfph ) g povel
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(d) Solve using the inverse matrix method.
( x - y = 5

Part B: !rmphiug calculator, Regular calculator OK.
1 2x 4+ Gy = -24

Consider the matrix

Rewrite the system of equations as a matrix equation.
A= I -1 3
-2 6 [ ~ X

(a) Write the determinant, Find it. 2 é , 1 j

- / - ﬂa wer Gf‘z )( = l) Write the solution equation,

x‘?wﬁ [—1

9y L

(b) Showing the math, find the inverse.

, / L .;;% ,i
= iR b ’] 12 ¥
- ¢ N I R | .
f 2 ‘ 2z Y Write x and y.
(c) Use the inverse of the matrix A to solve for the & i) L
matrix X, /Jr )< — Q | % i « N o ? Yy

e ]

Write the equation for X, =

- | ?“‘:‘7 o 2 L ' -
)‘{[ A B0 LY, s 2

pi WL = ""2’- - - Z
S A
3 76 %
Write X Cheeh: i,
- 37 - =12 5

3
X=|
{

— Y !
A= -
- B

M41 -




Sheet #452. Systems. IAE 7th Ch 9-3 p. 691

Invey, i

i“v;s-‘:::?:i:;o:fnho !n Exercises 55 and 56, consider an
M idime pc;rtfolm totaling $500,000 that is invested
P mi;thdepuslt, municipal bonds, blue-chip
-zl g or speculative stocks. How much is

In each type of investment?

§5. The certificates of de
municipal bonds
the investor ¢
annually and
The investor

posit pay 10% annually, and the
Pay B% annually, STErTTITE AT PeTo,
xpects the blue-chip stocks to return 12
the growth stocks to return 13% annually.
s oy wants a combined annual return of 10% and
_ ants o have only one-fourth of the porttolio invested
n stocks.  Assume $50,000 in growth stocks.

56. The certificates of deposit pay 9%

municipal bonds pay 5% annually. @
the inw

annually, and the
N Anaxhmec e
estor expects the blue-chip stocks 10 return 12%
annu_dlly and the growth stocks to return 14% annually.
The investar wants a combined annual return of 10% and
also wants ta have only ane-fourth of the portfolio invested
in stocks,

Assume $100,000 in growth stocks.

What happens if the investor wants $10,000 in growth stocks?

57. Agriculture A mixture of 5 pounds of fertilizer A,
13 pounds of fertilizer B, and 4 pounds of fertilizer C

provides the optimal nutrients for a plant. Commercial
brand X contains equal parts of fertilizer B and fertilizer C.

Commercial brand Y contains one part of fertilizer A and
two parts of fertilizer B. Commercial brand Z contains two
parts of fertilizer A, five parts of fertilizer B, and two parts
of fertilizer C. How much of each fertilizer brand is needed

to obtain the desired mixture?
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Sheet #452. Systems. IAE 7th Ch 10-3 p. 771

There may be a 61 and 62 on a different page.

In Exercj
Utilitsrtc::slm_-sﬁ‘ use the matrix capabilities of a graphing
olve (if possible) the system of linear equations.

61. 5,‘6—3}'7‘-3:: 2 62, Do S L 7
2x+2y —3; = 3 3",;;'\¢ ;)"_: 7
S s = —4 s 1, 13
Bl oyt = o Lo
By 37
MY+ z=—24

64. [—8x + 7y — 10z = 151

126 B3y —! 5, = 6
)t 22— 187
65 Ix ~ 3 == 2y
b 20 ) - w=—]
4x +z-2w= 12
=T An o — w= -5
66. [2x + 5 S A=« ]
S 27 — 2w = —7
-2+ 52+ w= 3
\ Ly =iy
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Sheet #452. Systems. PC 5th Ch. 7-3, p. 586
4x + 3y +

Sy A0
4+ 2y +192=0

35. [2x + 3y =0 36.
4c+3y— z=0
8x+3y+3z=0

i [ = S F = = © 38. [ T — oy z=0
23x +4y —z=10 L

In Exercises 39-42, find the equation of the parabola

y=ax?+ bx +c

that passes through the given points. To verify your result,
use a graphing utility to plot the points and graph the
parabola.

39. (0, 0), (2, —2), (4, 0) 40. (0.3).(1,4).(2.3)

41. (2.0). (3. —1),(4.0) 42. (1,3),(2,2). (3, —-3)
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Sheet #452. Systems. PC 5th Ch. 7-3, p. 587

60. Electrical Network Applying Kirchhoff’s Laws to
the electrical network in the figure. the currents

1,, 1,, and I, are the solution of the system
e e =0
3[1 =F 2[2 g
21, + Al = 8.

Find the currents.

8 volts

. 7

7 volts T

61. Pulley System A system of pulleys is loaded with
128-pound and 32-pound weights (see figure). The
tensions ¢, and £, in the ropes and the acceleration a
of the 32-pound weight are found by solving the
system of equations

fy = 2t = 0
1 = 2a = 128
Peea— 30

where f, and 1, are measured in pounds and a is
measured in feet per second squared. Solve this
system.

(on the left) " [ ||
~— { ! "‘ t1
321b ‘r—— - (on the right)
128 1b

62. Pulley System 1f the 32-pound weightin the pulley
system in Exercise 61 is replaced by a 64-pound
weight. the new pulley system will be modeled by
the following system of equations

4 =2 = 0
5 — 2a = 128

t, + 2a= 64

Solve this system and use your answer for the
acceleration to describe what (if anything) 1s
happening in the pulley system
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Sheet#452: Systems. Answers

Page 1

55. $225,000, $150,000, $75,000, $50,000.
56. $356,250, $18,750, $25,000, $100,000.
What happens is that it is not possible.

57. 4 pounds, 9 pounds, 9 pounds.

Page 2

61. Infinite number of solutions,
(5/16a+13/16, 19/16a + 11/16, a)

62. Infinite number of solutions,
(2a—1,-3a+2, a)

63.(-7,3,-2)
64. (10,-3, 5)
65. (5,0, -2, 3)

66. (441/71,-163/213,-569/213, 512/213)

Page 3

35.(0, 0, 0)

36. (0, 0, 0)

37.(9/67a,-35/67a, a)

38. (1/5a+1/5,-3/5a + 2/5, a)

39-42. y = 0.5x2x, —x*+2x+3, x*~6x+8, —2x*+5x.
Page 4

60. 1A, 2A, 1A.

61. t,(right)=96 pounds, ,(Ieft)=48 pounds, a= —16 ft/s*.

62. t,(right)=128 pounds, #,(left)=64 pounds, a=0 ft/s”.

M46



Sheet # 454: Review of Systems with Applications
PC, 5thed, p. 613.

Solve using an augmented matrix and RREF.
33.

x+2y+6z= 4
4-3x+2y— z= -4

4x + 2z = 16
34.

x+3y —z=13 35, x—2y+ z=-6
2 —5z=23 2x — 3y = -7
- y—2z=14 —x+3y—3z= 11
36.

2 + 6z= -9

-2y + 11z = —16
k- y+ Tz=-—11

In exercises 37 and 38, find the equation of the parabola
y=ax’>+ bx + ¢

that passes through the given points. To verify your result,

use a graphing utility to plot the points and graph the
parabola.

In Exercises 43 and 44, solve the nonsquare system of
equations.

43. [5x — 12y + 7z =16 44. {2x+5y—19z=34
3x— Ty+4z= 9 3x + 8y — 31z = 54

46. Finance An inheritance of $40,000 was divided
among three investments yielding $3500 in interest
per year. The interest rates for the three investments
were 7%, 9%, and 11%. Find the amount placed in
each investment if the second and third were $3000
and $5000 less than the first, respectively.
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45. Agriculture A mixture of 6 gallons of chemical A,
8 gallons of chemical B, and 13 gallons of chemical
C is required to kill a certain destructive crop insect.
Commercial spray X contains 1, 2, and 2 parts,
respectively, of these chemicals. Commercial spray
Y contains only chemical C. Commercial spray Z
contains chemicals A, B, and C in equal amounts.
How much of each type of commercial spray is
needed to get the desired mixture?

Sheet 454 Answers.
3. (2,-4,-5 33 (3%2-Y
35. (3a + 4,2a + 5,a) 37.y=2x*+x-35
39 2 4+y2—4dx+4y—1=0 4L y= 10lx + 154
43. (a — l,a,a + 3)
45. 10 gallons of spray X
5 gallons of spray Y
12 gallons of spray Z
30. (250,000,95)  32.(5,-8,3) 34, (B % _8)
3. (=30, -3 38.y=32+11x- 14
40. x2 +y2 —2x+ 2y — 23 =0
42. (a) y = 1.146x — 1.607
(b) =

22 L . . | o5
24

(c) The line seems to be a good model for the data.
(d) A 1-year change in x results in a 1.146-year change in
y.
4. (-3a + 2,50 + 6, a)
46. $16,000 at 7%
$13,000 at 9%
$11,000 at 11%
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Sheet 455: Review Matrices

Name

Always show work. For calculator questions, show the matrices used.

Graphing calculator not allowed

4 1
Ly .
3. Solve using Cramer‘s Method. x +6y = -9 4.
z—3y=6

Graphing calculator allowed

5. dr+y=-7 6.
r—2z2=4
3y +2z=-3

7. From two kinds of corn meal, one costing 8.

$0.65/kg and the other $0.85/kg, a cattle farmer
wishes to make a 100 kilogram mixture costing
$0.76/kg. How many kilograms of each kind
should be used?

X0q 68 ‘[elsusd 92

(i
(61— 9~
(-1
91—

S N

M49

Per/Sec.
-2 2 3
5 0 1
6 -4 —4
Solve using the inverse matrix. —3a+b= -3

5a—2b=10

A local theater charges for $2.25 for general
admission and $3.50 for box office seats. For a
certain performance, 165 tickets were sold, which
brought in a total of $482.50. Find out how
many of each type of ticket were sold.

An airline maintains three different classes of
service in a Boeing 747: first, business, and
economy. The configuration of the plane (number
of seats in each class) is based on demand.
There are 42 seats available for either first or
business class, and 570 seats for either business
or economy class. If, on a certain flight, there
are 34 times as many economy as first class
seats, what is the configuration of the plane?



(kev)
p——

Always show work. For calculator questions, show the

Name

Sheet 455: Review Matrices

Per/Sec.

matrices used.

Graphing calculator not allowed N ‘
\ e R AN 2 SO )
4 1 { -
1. = Y- =g )= B 2. |5 0 1 _ _
13 zl { i ( } : 6 -4 —4 -0 - .;(2)(‘4) -(vz} ”l(&)
= [2=Co ¢y =R 2 é
3,  Solve using Cramer‘s Method. « + 6y = -9 4. Solve using the inverse matrix. —3a+b=-3
I ¢ z—3y=26 -2 o 50— 2b=10
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Graphing calculator allowed X‘E] ) ( / y ”g z‘i [(&’ é’) = (P (ff = ?))
5 4dr+y=-T7 ' — A local theater charges for $2.25 for general
_9y=4 admission and $3.50 for box office seats. For a
3 +A2z -3 certain performance, 165 tickets were sold, which
4 - | 6 -7 brought in a total of $482.50. Find out how
e € o é’ L( 0 2 R "‘f‘ many of each type of ticket were sold.
- ( N .
6 z2 2, - 223j+2$0*> Ye2.S0
y -2 g + [ / 49
¢l = : L=lps —7 ( € prelad sobChbhin leblf |
Z | =% 22§‘j + 2.5 /‘/69”‘-’9) Y@2-5
98 = 125G 552726
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7. From two kinds of corn meal, one one costing 8.  An airline maintains three different classes of
$0.65/kg and the other $0. 85/kg, a cattle farmer service in a Boeing 747: first, business, and
Answw}er wishes to make a 100 kilogram mixture costing economy. The configuration of the plane (number

$0.76/kg. How many kilograms of each kind
should be used?

of seats in' each class) is based on demand.
There are 42 seats available for either first or

[T R
g; 0% :: A+ L) / a4 business class, and 570 seats for either business
g4 ® % ; or economy class. If, on a certain flight, there
2 o 3 (}?Q Cu * 4% g é = 0.2 b log are 34 times as many economy as first class
a § é - ' seats, what is the configuration of the plane?
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Sheet 456: Three-Dimensional System Word Problems
Instructions: Write equations and matrix equation. Solve in any fashion. Reply in complete sentences.

1. Billy’s Restaurant ordered 200 flowers for Mother’s Day. They ordered carnations at $1.50 each, roses at
$5.75 each, and daisies at $2.60 each. They ordered mostly carnations, and 20 fewer roses than daisies. The
total order came to $589.50. How many of each type of flower was ordered?

2. Last Tuesday, Regal Cinemas sold a total of 8500 movie tickets. Proceeds totaled $64,600. Tickets can be
bought in one of 3 ways: a matinee admission costs $5, student admission is $6 all day, and regular admissions
are $8.50. How many of each type of ticket was sold if twice as many student tickets were sold as matinee
tickets?

0085 0081 006 ‘0L 0S 08
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Sheet 457: Interest rate problem: system with three unknowns

TeeMS Company borrowed $100,000 to purchase a T-shirt printing press. The money was borrowed at annual
interest rates of 5%, 7%, and 11%, respectively. The annual interest owed was $6,500. The amount borrowed at
7% was four times the amount of the amount borrowed at 11%. How much money was borrowed at each
interest rate?

a) Write the equations. What do the variables stand for?

b) Write the augmented matrix (or the matrix equation).

¢) Solve. Given answers in words and numbers.
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