
Get Ready for Chapter 6
Diagnose Readiness You have two options for checking Prerequisite Skills.

Take the Quick Check below. Refer to the Quick Review for help.

Name the ordered
coordinate plane.

pair for each point on
(Lesson l-6)

the

2.D
4.C
6.F

t.A
5.8
s.E

Name the ordered pair for Q on the
coordinate plane.

Follow a vertical line from the point to the
r-axis. This gives the r-coordinate, 3.

Follow a horizontal line from the point to the
y-axis. This gives the y-coordinate, -2.
The ordered pair is (3, -2).

Solve each equation or formula for the
variable specified. (Lesson 2-8)

7.2x-lU=12,forx
8. x:3y-9,fory
9. m-2n=6,form

10. y:mx*b,fotx
Il. P=2L+2w,forL

12. 5x - 10y - 40,fory

15. GEOMETRY The formula for the area of a

triangle is A : lbh,*Lr"r"A represents

the area, & is the base, and fu is the height
of the triangle. Solve the equation for b.

Solve l2x * 3y :36 for y.

12x*3y=36

12x*3y-12x:36-l2x

:36 - 12x

36 - 12x
J

:\2-4x

3y

3y

J

v

Original equation

Subtract t2xfrom
each side.

Simplify.

Divide each side

by 3.

Simplify.

trath Ontiln ) Take a self-check Chapter Readiness Quiz atglencoe.com.
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Get Started on Chapter 5
You will learn several new concepts, skills, and vocabulary terms as you study
Chapter 6. To get ready, identify important terms and organize your resources.
You may wish to refer to Chapter 0 to review prerequisite skills.

linear Fundions Make this Foldable to help you

organize your Chapter 6 notes about solving systems

of equations and inequalities. Begin with a sheet of

@ratel the tabs using the* 
lesson numbers and lesson

titles.

o

o

o

o

o

o

English

system of equations . p.333 c

consistent . p.355.

independent . p.333.

dependent . p.555.

inconsistent . p.353 .

substitution . p.342.

elimination . p.348 .

matrix . p. J69.

element . p.569.

dimension . p.369.

scalar . p.371 .

scalar . p.371 .

multiplication

augmented matrix . p.576.

row reduction . p.377 .

identity matrix . p.577 .

system of inequalities . p.382 .

Espaftol

sistema de ecuaciones

consistente

independiente

dependiente

inconsistente

sustituci6n

eliminaci6n

matriz

elemento

dimensi6n

escalar

multiplicaci6n
por escalares

matriz ampliada

reducci6n de fila

matriz

sistema de desigualdades

domain . p. 58 . dominio the set of the first numbers of

the ordered pairs in a relation

intersection . p.304. intersecci6n the graph of a
compound inequality containing ond;lhe solution is the

set of elements common to both graphs

proportion . p. I I I . proporci6n an equation stating that
two ratios are equal

Proportion

+6
244
-:-305

+6

. Study the chapter online

. Explore Math in lJlotion

. Get extra help from your own Personal Tutor

. Use Extra Examples for additional help

. Take a Self-Che* Qulz

. Review Votabulary in fun ways
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Wh'vfu

Theru
You graphed linear

equations. (Lesson 3-l)

$Usur
' Determine the number

of solutions a system of

linear equations has.

. Solve systems of linear

equations by graphing.

DlgwuoffiJJ{l
system of equations

consistent

independent

dependent
inconsistent

. Extra Examples

. Personal Tutor

. Self-Check Quiz

. Homework Help

. Math in Motion

If we graph these equations, we can see at which
point the band begins making a profit. The point
where the two graphs intersect is where the band
breaks even. This happens when the band sells
250 CDs. If the band sells more than 250 CDs,
they will make a profit.

Graphing Systems of Equations

The cost to begin production on a band's CD is $1500. Each CD costs $4 to produce
and will sell for $10. The band wants to know how many CDs they will have to sell
to earn a profit.

Graphing a system can show when a company makes a profit. The cost of producing
the CD can be modeled by the equation U : 4x + 1500, where y represents the cost
of production and x is the number of CDs produced.

The income from the CDs sold can be modeled by
the equationA :10x, where y represents the total
income of selling the CDs, and x is the number of
CDs sold.

Band's CD Sales

Mf*ffi]so-a

50 150 250 350 450

Number of CDs

Possible Number of Solutions The two equatiovls, U :4x + 1500 and y = 10x, form
a system of equations. The ordered pair that is a solution of both equations is the
solution of the system. A system of two linear equations can have one solution, an
infinite number of solutions, or no solution.

lf a system has at least one solution, it is said to be consistent. The graphs
intersect at one point or are the same line.

lf a consistent system has exactly one solution, it is said to be independent. If
it has an infinite number of solutions, it is dependent. This means that there are
unlimited solutions that satisfy both equations.

lf a system has no solution, it is said to be inconsistent. The graphs are parallel.

5000

2500

$ zooo

! rsooo tooo

500

;

Possible Solutions
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!@ql\umber oi soiu.ons

] Use the graph at the right to determine
"," 

Number of Solutions

I When both equations

r, are of the form

: Y:mx+b,the
r values ofm and 6 can

I determine the number

r of solutions.

Compare

mand b
Number of
Solutions

different

m values
one

same m
value, but

different b
values

n0ne

same m
value, and

same b

value

infinite

Math in Motion,
Animation glencoe.com

whether each system is consistent or
inconsistenf and if it is independent
or dependent.

A:-2x+3
Y:x-5
Since the graphs of these two lines
intersect at one point, there is exactly one
solution. Therefore, the system is
consistent and independent.

A:-2x-S
A:-2x+3
Since the graphs of these two lines are parallel, there is no solution of the
system. Therefore, the system is inconsistent.

b.

) eersonal Tutor glencoe.com

Solve by Graphing One method of solving a system of equations is to graph the
equations carefully on the same coordinate grid and find their point of intersection.
This point is the solution of the system.

@llfsotve hv Granhins

t Graph each system and determine the number of solutions that it has. If it has
one solution, name it.
a. y: -3x+L0

Y=x-2
The graphs appear to intersect at the point (3, 1).

You can check this by substituting 3 for x and 1, for y.

CHECK A : -3x + 10 Original equation

1 i -3(3) + 10 substitution

1 i -9 + 10 Multiply.

1:1.y'

€h-erkYqur Prqg;qqsi

lA. y:2x +3
a:-2x-5

A:x-2
tL3-2
7:Ly'

The solution is (3, 1).

b.2x-y:-1
4x-2y-6

lB. y=v-5
A:-2x-5

Original equation

Substitution

Multiply.

/Parallellines never

I intersect and have

I the same slope

[ 
(Leson +-+)

The lines have the same slope but different
y-intercepts, so the lines are parallel. Since they
do not intersect, there is no solution of this system.
The system is inconsistent.

V

-f
I

I
x

334 Chapter 6 Systems of Linear Equations and lnequalities



QB:*F"W#
ln 2004, 2.9 million girls

participated in high school

sports. This was an all-time

high for female

participation.

Source: National Federation of
State High School Associations

Math in Motion,
lnteractive Lab

glencoe.com

28. y=-2x-3
6x+3Y:-9

prersonal Tutor Slencoe.com

We can use what we know about systems of equations to solve many real-world
problems that involve two or more different functions.

Write and Solve a System of Equations

SPORTS The number of girls participating in high school soccer and track and

field has steadily increased over the past few years. Use the information in the
table to predict the approximate year when the number of girls participating in
these two sports will be the same.

soccer 309 8

track and field 418 3

Source: National Federation of State High School Associations

words *ur51_:1$ equars ,:i::-.1^ ilmes 
number of 

prus *l'i#.il*participatrng lncrease 
after 20o4 in 2004.v

Variables Let y : number of girls competing. Let x = number of years after 2004.

v soccer:y : g o x + 5og

Equations

Trackandfield: Y = ! o x + 418

Graph a = 8x + 309 andy = 3x * 418. The graphs aPPear to intersect at

approximat ely (22, 485).

CHECK Use substitution to check this
answer.

A:8x+309 A=3x+418
48s : 8Q2) + 309 48s i 3Q2) + 41.8

485:485r' 485=484/
The solution means that approximately
22years after 2004, or in2026, the number of
girls participating in high school soccer and
track and field will be the same/ about 485,000.

v Y=3x+ 418

8 1012t416182022

480

440

400

560

320

280

240
200

ffi ens*Y:ioxt:9tes;sx
5. VIDEO GAMES Joe and ]osh each want to buy a video game. ]oe has $14 and

i saves $10 a week. Josh has $26 and saves $7 a week. In how many weeks will
, ttrey have the same amount?

p eersonal Tutor glencoe.com
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Example I
P. 554

Example 5
p.555

Example I
p.tt4

Example 2
P. rt4

7'Y='+4
A:-x-4

10. y: $

A:3x+4
12. y--3x+4

A:-3x-4
14.3x-a:-4

U:-3x+4

8'Y:x+3
U:2x+4

ll. y-3x+4
A:-3x+4

($v:-3x-4
A='3x-+

15. 3r - A:4
3x+Y:4

Use the graph at the right to determine whether
each system is consistent or inconsistent and if it
is independent or dependent.

l.y:-3x-11. 2.A:3x+1
A:3x+1 y=x-3

5. y:x-3 4. y:x+3
A:x+3 x-A:-3

5. x-!/:-3 6. y=-3x+7
A=-3x+1 a:x-3

Example 2 Graph each system and determine the number of solutions that it has.
P-tt4 If it has one solution, name it.

9. READING Alberto and Ashanti are reading a
graphic novel.

a. Write an equation to represent the pages each
boy has read.

b. Graph each equation.

c. How long will it be before Alberto has read more
pages than Ashanti? Check and interpret your
solution.

Use the graph at the right to determine whether
each system is consistent or inconsistent and if it is
indep endent or dep enilent.

Graph each system and determine the number of solutions that it has. If it
has one solution, name it.

16. y:-3 17. y:4x+2
U:x -3 y: -2x -3

19. x+y:4 20. x-!l:-2
3x+3y:t2 -x+y:z

22. 2x -l3y :12 2t. 2x * y : -42x-y:4 y +2x:3

t8. Y:x-6
Y:x+2
x*2y:i
X:5
2x+2y=6
5y + 5x:15

O : Step-by'Step Solutions begin on page RI2.

Extra Practice begins on page 8t5.

336 Chapter 5 Systems of Linear Equations and lnequalities

21.



Example 5
P. ,ts

25. SCHOOT DANCE Akira and |en are competing to see who can sell the most tickets
for the Winter Dance. On Monday, Akira sold22 and then sold 30 per day after
that. ]en sold 53 one Monday and then sold 20 per day after that.

a. Write equations for the number of tickets each person has sold.

b. Graph each equation.

c. Solve the system of equations. Check and interpret your solution.

TRAVET If x is the number of years since 2000 and y is the percent of people using
travel services, the following equations represent the percent of people using
travel agents and the percent of the people using the Internet to plan travel.

Travel agents: A : -2x + 30 Internet:A:6x+41

a. Graph the system of equations.

b. Estimate the year travel agents and the Internet were used equally.

Graph each system and determine the number of solutions that it has. If it has

one solution, name it.

26.

&t=l*
U=x+2

50. Bx-4y=16
-5x-5Y=5

35. 2x -By:6x-4y-3
56. 3x *2y =19

2xI3Y=tQ

w. tx*+y:,
xlY:t

U:6x+6
U=3x+6
3x+5y:lg
3x+y=19

4x-6y=12
-2x*3y=-6
3y-x:-2
v -lx:z"3

1. *Lr:1
z* *tr:i

A:2x-17
Y:x-L0
-3x * 4y :24
4x-y:7
2x+3y:tg
4x+6y:t2

9o=Z-*+t
5

?r:l* *1
5 .2 1

6x+il=,
Z*+lu=155"5

29.

t2.

55.

58.

41.

28.

31.

,4.

!7.

40.

Many photographers feel

that the most useful aspect

of digital cameras is the

ability to see photos

instantly. The second most

important aspect is the

ability to manipulate and

correct digital photos.

Source: Pholography

42. PHOTOGRAPHY Suppose x represents the number of cameras sold and
y represents the number of years since 2000. Then the number of digital
cameras sold each year since 2000, in millions, can be modeled by the equation

A :12.5x + 10.9. The number of film cameras sold each year since 2000, in
millions, can be modeled by the equation U = -9.1.x + 78.8.

a. Graph each equation.

b. In which year did digital camera sales surpass film camera sales?

c. In what year will film cameras stop selling altogether?

d. What are the domain and range of each of the functions in this situation?

Graph each system and determine the number of solutions that it has. If it has

one solution, name it.

a!.2y=1..2x-10 44. x=6-ZV

A=2.4x n=?**I,
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*BealhlUqrtdlgin* i': 4G.

Social networking sites

have grown in popularity

in recent years.

Approximately 2 out of
every 3 people online visit

a social networking site.

Source: Head/Write Web

WEB SITES Personal publishing slte Lookntmehad2.S million visitors in 2005. Each
year after that, the number of visitors rose by 13.1 million. Online auction site
Buyourstuff had 59 million visitors in 2005, but each year after that the number of
visitors fell by 2 million.

a. Write an equation for each of the companies.

b. Make a table of values for 5 years for each of the companies.

c. Graph each equation.

d. When will Lookatme and Buyourstuff's sites have the same number of visitors?

e. Name the domain and range of these functions in this situation.

# mUtnptE REPRESENTATIONS In this problem, you will explore different
methods for finding the intersection of the graphs of two linear equations.

a. ALGEBRAIC Use algebra to solve the equatio"Lft * 3 = -x * 12.

b. GRAPHICAI Use a graph to solve V : LT** 3 and y : -x + 12.

c. ANAIYTICAI How is the equation in part a related to the system in part b?

d. VERBAT Explain how to use the graph in part b to solve the equation in part a.

47. FIND THE ERROR Store A is offering a10oh discount on the purchase of all
electronics in their store. Store B is offering $10 off all the electronics in their
store. Francisca and Alan are deciding which offer will save them more money. Is
either of them correct? Explain your reasoning.

Alan

Itme A ha6 de better t/fer bexaarz

10% af du salc pricc is agreater

d*cttut&an $to.

CHATLENGE Use graphing to find the solution of the system of equations
2x +3y =5,3x * 4y:6,and4x +5y =7.
REASONING Determine whether a system of two linear equations with (0,0) and
(2,2) as solutions sometimes, always, or neuer has other solutions. Explain.

WHICH ONE DOESN'T BETONG? U/hich one of the following systems of equations
doesn't belong with the other three? Explain your reasoning.

Fvatnciscar

Yor^ cru'f Aefevrrrine which

slore hars fhe belfer oQ*ev

q\less yor,r l.nrow lhe g"ice oP

lhe ilerrs yora warnl to bray.

48.

49.

50.

4x-y:5
-?x+y:-1

-x*4Y:$
3x*6y:$

4x+2y:14
lU+6y=18

3x-2y=1
7x+3y:16

51. OPEN ENDED Write three equations such that they form three systems of
equations with y :5x - 3. The three systems should be inconsistent, consistent
and independent, and consistent and dependent, respectively.

52. WRITING tN MATH Describe the advantages and disadvantages to solving systems
of equations by graphing.
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SHORT RESPONSE Certain bacteria can
reproduce every 20 minutes, doubling the
population. If there are 450,000 bacteria in a
population at 9:00 A.M., how many bacteria
will be in the population at 2:00 p.u.?

54. GEOMETRY An B4-centimeter
piece of wire is cut into equal
segments and then attached at the
ends to form the edges of a cube.
What is the volume of the cube?

55. \Mhat is the solution of the inequality

-9<2x+3<15?
H -6 <x<6
I -5<x<5

\zVhat is the solution of the system of
equations?

x+2y--1
2x + 4y: -2

A 294 cm3

B 343 cm3

C 1158 cm3

D 2744 cm3

F -x>0
G x<0

A (-1, -1)
B (2,1)

C no solution
D infinitely many

solutions

Graph each inequality. (Lesson s-5)

57.3x+6y>0
59.3y-x<9
6l.y<-4x-B
65. IIBRARY To get a grant from the city's historical society, the number of history

books must be within 25 of 1500. What is the range of the number of historical
books that must be in the library? (Lesson 5-5)

64. SCHOOL Camilla's scores on three math tests are shown in the table. The
fourth and final test of the grading period is tomorrow. She needs an
average of at least 92 to receive an A for the grading period. (Lesson 5-3)

a. If m represents her score on the fourth math test, write an inequality
to represent this situation.

b. If Camilla wants an A in math, what must she score on the test?

c. Is your solution reasonable? Explain.

Write the slope-intercept form of an equation for the line that passes through
the given point and is perpendicular to the graph of the equation. (Lesson 4-4)

65. (-3, 1), y : tt * ,
67. (2, -2),2x * y :5

58. 4x -2y <0
60.4y-3x>12
62.3x-1.>y

66. (6, -2),y:?g - +

68. (-3, -3), -3x * y :6

Find the solution of each equation using the given replacement set. (Lesson 1-5)

69. f -14:8;{12,1.5,19,221 70. 15(n + 6):165;{3,4,5,6,7}

71. 23: f;;191,92,9g,94,951 72. 36 = 7,178,79,80, 81)

Evaluate each expression if fl:2,b : -3, and c : L1. (Lesson t-z)

7t.a+6b 74.7-ab 75.(2c+3a)+4 76. b2 + (r3 - 8)5
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Math Online

. Other Calculator Keystrokes

. Graphing Technology Personal Tutor

You can use a graphing calculator to graph and solve a system of equations.

Solve a System of Equations

Solve the system of equations. State the decimal solution to the nearest
hundredth.

5.23x * y :7.48
6.42x-A=2.11

Step I Solve each equation for y to enter them into the calculator.

5.23x + A :7.48

5.23x * y - 5.23x : 7.48 - 5.23x

a :7.48 - 5.23x

6.42x - A :2.11

6.42x - y - 6.42x : 2.11. - 6.42x

*U :2.11 - 6.42x

(-t)(-Y) = (-r)(2'11 - 6'42x)

y : -2.11't 6.42x

Step 2 Enter these equations in the Y= list and
graph.

KEvSTRoKES: Reuiew on pages 167-168.

Step 5 Use the CALC menu to find the point
of intersection.

First equation

Subtract 5.25x Irom each side.

Simplify.

Second equation

Subtract 6.42x from each side.

Simplify.

Multiply each side by -t.
Simplify.

KEysTRoKEs: [Zno I [cnlc] 5 ENrtn-lEFiEBl
ENrER-l

[-10, 10] scl: 1 by [-10, 10] scl: 1

The solution is approximately
(0.82,3.17).

One method you can use to solve an equation with one variable is by graphing and
solving a system of equations based on the equation. To do this, write a system
using both sides of the equation. Then use a graphing calculator to solve the system,,
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Use a System to Solve a Linear Equation

Use a system of equations to solve 5x + 6 - -4.
Step t Write a system of equations.

Set each side of the equation equal to y.

U :5x + 6 First equation

Second equation

Step 2 Enter these equations in the Y: list and
graph.

Step r Use the CALC menu to find the point
of intersection.

[-10, 10] scl: 1 by [-10, 10] scl: 1

The solution is -2.

vtl
15. ^ '-- : -1
16. -2 * 10x :8x - 1

Exercises

Use a graphing calculator to solve each system of equations. Write decimal solutions
to the nearest hundredth.

2.Y:6x+1'
U:-3'2x-4

4.2.32x-U:6.72
4.5x'l U : -6.05

6. 1.8 :5.4x - y
A:-3'8-6'2x

8. 3x *2y:16
5x+Y:9

lO. 75x - 1.00y: 400
33x - 1.0Y :79

Use a graphing calculator to solve each equation. Write decimal solutions to
the nearest hundredth.

l'Y:2x-3
A:-0'4x+5

5. x -l !/ :9.35
5x - y :8.75

5.5.2x-A:4.1
1.5x + A :6.7

7. 7x - 2y :16
71x + 6y :32.3

9. 0.62x + 0.35y : 1.60

-1.38.r * y :8.24

ll. 4x - 2: -6
,n.;-3:-2
17. WRITING lN MATH Explain why you can solve an equation like r : nx * bby

solving the system of equations U : r and y - tff + b.

12.

t5.

3:7+l
-9:7+3x

Extend 6-1 Graphing Technology Lab: Systems of Equations 341



TneEI
You solved systems

of equations by

graphing. (Lesson 6-l)

Nbur
. Solve systems of

equations by using

substitution.
. Solve real-world

problems involving

systems of equations

by using substitution.

Ntswr Vbcabulhr.vr
substitution

. Extra Examples

. Personal Tutor

' Self-Check Quiz
. Homework Help

Substitution
whlw
TWo movies were released at the same time.
Movie A earned $31 million in its opening week,
but fell to $15 million the following week. Movie B
opened earning $21 million and fell to $11 million
the following week. If the earnings for each movie
continue to decrease at the same rate, when will
they earn the same amount?

Solve by Substitution You can use a system of equations to find when the movie
earnings are the same. One method of finding an exact solution of a system of
equations is called substitution.

Solve a System by Substitution

Use substitution to solve the system of equations.

U=2x+1,
3x+y--9

<_ Step I One equation is already solved for y.

Step 2 Substitute 2x + 1. for y in the second equation.

Second equation

Substitute LY + I lot y.

Combine like terms.

Subtract I from each side.

Divide each side by s.

Step f Substitute -2 for r in either equation to find y.

A=2x+1:2(-2) + 1

-_2
The solution is (-2, -3).
CHECK You can check your solution by graphing.

cliec&Yo-ur PrgsresEl

3x+y--9
3x+2x*1=-9

5x + 1.: -9
5r = -10

v--)

Firt equation

Substitute -2lot x.

Simplify.

tA.y-4x-6
5x+3Y=-1

lB.2x*5y:-1
A :3x + 1'0

p rersonal rutor gtencoe.com

Step I When necessary, solve at least one equation for one variable.

Step 2 Substitute the resulting expression from Step I into the other
equation to replace the variable. Then solve the equation.

Step 5 Substitute the value from Step 2 into either equation, and solve
for the other variable. Write the solution as an ordered pair.
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If a variable is not isolated in one of the equations in a system, solve an equation
for a variable first. Then you can use substitution to solve the system.

Solve and then Substitute

y Slope-lntercept Form

i lf both equations are in

i theformy=mx+b,
I they can simply be set

I equal to each other

I and then solved forx.
I The solution forx can

I then be used to find

i ::":'::'.

,,u Dependent Systems

: There are infinitely
many solutions of the
system in Example 3

because the equations

in slope-intercept form
are equivalent and

they have the same
graph.

Use substitution
x-l2y-6
3x-4y:l$
Step I Solve the

to solve the system of equations.

first equation for r since the coefficient is 1.

x:6-2y Simplify.

Step 2 Substitute 6 - 2y for .x in the second equation to find the value of y.

x+2y-6
x+2y-2y:6-2y

3x-4Y=/g
3(5-2y)-4y=28

1,8-6y-4y=28
1.8-10y=l$

-10y :19
U=-1'

First equation

Subtract 2y lrom each side.

Second equation

Substitute6-2ylotx.

Distributive Properg

Combine like terms.

Simplify.

Divide each side by -t0.

28. x-3y:-9
5x-2y=/

L8 - 10y - 18 : 28 - 18 Subtract 18 from each side.

Step f Find the value of r.
x*2Y:$ Firstequation

x -l 2(-l) = 6 Substitute -t lor Y.

x-2=6 Simplify.

r = B Add 2 to each side.

The solution is (8, -1).

{1 c-h_e,e_k yo-g,ri prsl# ps-*
I'I 24.4x +5u:11.
lJ

i V-3x=-13
It_:

-6x+3y:
-6x * 3(2x - 4) =
-6x*6x-12:

-12 Second equation

-12 Substitute LY - 4lot y.

-12 Distributive Propefi

p Rersonal Tutor glencoe.com

Generally, if you solve a system of equations and the result is a false statement such
as 3 = -2, there is no solution. If the result is an identity, such as 3 = 3, then there
are an infinite number of solutions.

No Solution or lnfinitely Many Solutions

Use substitution to solve the system of equations.

U=2x-4
-6x*3y:-12
Substitute 2x - 4 for y in the second equation.

-12 : -12 Combine like terms.

This statement is an identity. Thus, there are an infinite number of solutions.
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Use substitution to solve each system of equations.

tA.2x-!:8
A:2x-3

tB. 4x - 3y :1.
6Y - Bx: -2

) Rersonat Tutor glencoe.com

_*lEl"Itfodd*€arcet ;

Sound Engineering
Technician

Sound engineering

technicians record,

synchronize, mix, and

reproduce music, voices,

and sound effects in

recording studios, sporting

arenas, and theater,

movie, or video
productions. They need

to have at least a 2-year

associate's degree in

electronics.

Solve Real-World Problems You can use substitution to find the solution of a real-
world problem involving a system of equations.

Write and Solve a System of Equations

MUSIC A store sold a total of 125 car stereo systems and speakers in one week.
The stereo systems sold for $104.95, and the speakers sold for $L8.95. The sales
from these two items totaled 96926.75. How many of each item were sold?

Let c : the number of car stereo systems sold, and let f : the number of speakers
sold.

c t 125

104.95c 18.95t 6926.75

So, the two equations are c I t : 125 and L04.95c + 18.95f = 6926.75.

Step t Solve the first equation for c.

c-ft=125 First equation

c + t - t:125 - t Subtractffromeachside.

c=125-t Simplify.

Step Z Substitute 125 - t lor c in the second equation.

104.95c + 1.8.95t : 6926.75 Second equation

104.95(125 - f) + L8.95t : 6926.75 substitute 125 - f for c.

13,\18.75 - 1.04.95t + 1.8.95t : 6926.75 Distributive Propefi

13,11,8.75 - 86t = 6926.75 Combine like terms.

-86t : -6192 Subtract l5l 18.75 from each side.

t-na Divide each side by -85.

Step 5 Substitute 72 for f in either equation to find the value of c.

c*t:125 Firstequation

c + 72 : 125 Substitute 72lor t.

c : 53 Subtract 721rcm each side.

The store sold 53 car stereo systems and72 speakers.

Ghpsk,\q*r:Bmg_!e;s:

4. BASEBATL As of 2007, the New York Yankees and the Cincinnati Reds together
had won a total of 31 World Series. The Yankees had won 5.2 times as many
as the Reds. How many World Series had each team won?

344 Chapter 6 Systems of Linear Equations and lnequalities
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Examples I-5
pp. t42-t4,

Example 4
P. r44

Examples l-5
p?.t42-t4t

l'Y:x+5
3x+y=25

4.2x*3y=4
4x+6y=9

2. x=y-2
4x+y:2

5. x-y-1.
3x:3y+3

12. 2x *y =3
4x+4Y:8

15. -1 :2x - A
8x - 4Y: -4

18. y:-3x+L
2x+y:1

21.2x*y:4
-2x+A=-4

6.2x-y:6
-3Y:-6x+\8

A=3x-34
A:2x-5
3x + 4y: -3x+2y=-I
x:y-\
-x+Y:-l
3x+y=-5
6x + 2y :19

-5x + 4A:20
10x-By=-40

Use substitution to solve each system of equations.

5.3x+y=6
4x +2Y:8

7. GEOMETRY The sum of the measures of angles X and Y is 180'. The measure of
angle X is 24o greater than the measure of angle Y.

a. Define the variables, and write equations for this sifuation.

b. Find the measure of each angle.

Use substitution to solve each system of equations.

8. Y:5x+1.
4x+y:19

iY:4x+5
2x+y=17

t0.

t5.

t6.

t9.

22.

I t.

14.

17.

20.

U:3x-2
U=2x-5

A=-3x+4
-6x-2y:-8
A:-4x+11
3x+y=9

5x-y--5
-x*3Y:tJ

25. E(ONOMICS In 2000, the demand for nurses was 2,000,000, while the supply was
only 1,890,000. The projected demand for nurses in 2010 is 2,820,000, while the
supply is only projected to be 1,810,000.

a. Define the variables, and write equations to represent these situations.

b. Use substitution to determine during which year the supply of nurses was
equal to the demand.

TOURISM The table shows the approximate number of tourists in two areas of the
world during a recent year and the average rates of change in tourism.

a. Define the variables, and write an equation for each region's tourism rate.

b. If the trends continue, in how many years would you expect the number of
tourists in the regions to be equal?

24.

As the population's age

increases, the need for
nursing and home care

is also increasing.

Employment among RNs is

expected to grow faster

than the average for all

occupations.

Example 4
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SPORTS The table shows the winning times for the
Triathlon World Championship.

a. The times are in hours, minutes, and seconds.
Rewrite the times rounded to the nearest minute.

b. Let the year 2000 be 0. Assume that the rate of change remains the same for
years after 2000. Write an equation to represent each of the men's and
women's winning times y in any yeat x.

c. If the trend continues, when would you expect the nten's and women's
winning times to be the same? Explain your reasoning.

-==26. CONCERT TICKETS Booker is buying tickets online for a concert. He finds tickets
for himself and his friends for $65 each plus a one-timer fee of $10. Paula is

i looking for tickets to the same concert. She finds them at another Web site for

1 g0g and a one-time fee of $13.60.
l

: a. Define the variables, and write equations to represent this situation.

b. Create a table of values for 1 to 5 tickets for each person's purchase.

c. Graph each of these equations.

d. Analyze the graph. How many solutions are there? Explain why.

27. FTNDTHE ERROR Inthe system a *b:7 and1,.29a +0.49b = 6.63, a represents
pounds of apples and b represents pounds of bananas. Guillermo and Cara
are finding and interpreting the solution. Is either of them correct? Explain.

Recent marketing surveys

reveal that two thirds of
concert attendees are

female, and one third

are male.

Source: Concert Promotions
Company

Gr^illeru^o

l.71et+ 0L1b = C-6j

l.Z1 at + 0.41 (a, + 1) = 6.ej

l.7q + 0.41a, + i.4j = 6.ei

0.41ot = j.Z

a= 1.1

a * b = 1, so b = 5. The solulion

Q, S) w.eavs lharl 2 goratr/s o*

aqgles at\), S goutAs o* bathathas

weve taoqghl.

Cata

1.29a+0.49b=6.63

1.29(7-b)+0.49b=6.63

9.03 - 1.29b + 0.19b = 6.63

.0.8b = -2.4

b=3

tfu so{ilfiofl b = 3 nzans tlut
syou* (aVptes and sfowl,s

(bananz,s were bougl*.

28. CHALLENGE A local charity has 60 volunteers. The ratio of boys to girls is 7:5.

Find the number of boy and the number of girl volunteers.

29. REASONING Compare and contrast the solution of a system found by graphing
and the solution of the same system found by substitution.

50. OPEN ENDED Create a system of equations that has one solution. Illustrate how
the system could represent a real-world situation and describe the significance of
the solution in the context of the situation.

51. WRITING tN MATH Explain how to determine what to srrbstitute when using the
substitution method of solving systems of equations.
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52. The debate team plans to make and sell
mix. They can spend $34.

sunflower seeds s4.00

raisins s1.50

The pounds of raisins in the mix are to be
3 times the pounds of sunflower seeds. Which
system can be used to find r, the pounds of
raisins, andp, pounds of sunflower seeds,
they should buy?

3p:t C 3r:p
4p -l 7.5r :34 4p + 1..5r :34
3p:, D 3r:p
4r + 1.5p :34 4r + 1.5p :34

GRTDDED RESPONSE The perimeters of two
similar polygons are 250 centimeters and
300 centimeters, respectively. What is the
scale factor between the two polygons?

Based on the graph, which statement
is true?

Sports Drinks Supply

l\
6 I 1012

Day

F Mary started with 30 bottles.

G On day 1,0, Mary will have 10 bottles left.
H Mary will be out of sports drinks on day 14.

] Mary drank 5 bottles the first two days.

If p is an integer, which of the following is the
solution set for 2lpl: 16?

A {0,8}
B {-8,0}

trail t4.

n25q,
g-zo
oo15

l0

A

55.
55.

c {-8, B}

D {-8,0,9}

Graph each system of equations. Then determine whether the system has no solution,
one solution, or infinitely many solutions. If the system has one solution, name it. (Lesson 6-l)

56. y: -5
3x+y:1

41. 6r.t + 1> -11
nn.t-10>-3

47. 70b + s(3 + 9b)

49. 7h2 + 4(3h + h2)

57. x=1.
2x-y-7

!8. y :7-1r 5

A:x-2

48. sQP + 4) -
s0. -2(7a + 5b)

19. x + y:1

-11 > f,t *,
54> -10 - Bn

40. ENTERTAINMENT Coach Ross wants to take the soccer team out
for pizza after their game. Her budget is at most $70. (Lesson s-6)

a. Using the sign, write an inequality that represents
this situation.

b. Are there any restrictions on the domain or range? Explain,

Solve each inequality. Check your solution. (Lesson s-i)

42.24>18+2n

45. -3t +9<0

Rewrite each product using the Distributive Property. Then simplify.

45.

46.

(Lesson l -4)

Bt

+ 5(2a - 7b)

3y + 3x:3

Welcome to
Rini's Pizza

Large Pizza $12
Pitcher of Soft Drinks $2
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Elimination Using Addition
and Subtraction

Then
You solved systems of
equations by using

substitution. (Lesson 5-2)

l-,iUgw
. Solve systems of

equations by using

elimination with

addition.
, Solve systems of

equations by using

elimination with

subtraction.

New Uircabulbr,vr
elimination

glencoe.com

. Extra Examples

. Personal Tutor

. SeltCheck Quiz

. Homework Help

v-j
In Chicago, Illinois, there are two
more months a when the mean high
temperature is below 70'F than there
are months b when it is above 70"F.

The system of equations, a + b = 12

and a - b : 2,represents this
situation.

Elimination Using Addition If you add these equations, the variable b will be
eliminated. Using addition or subtraction to solve a system is called elimination.

Elimination Using Addition

Use elimination to solve the system of equations.

bc+6y=32
3x-6y-3 + Step t 6y and -6yhave opposite coefficients.

Step Z Add the equations.

4x+6Y=f,2
(*)3x-6Y:3

7x :35
7x _35
77
x=5

Step f Substitute 5 for x in either equation to find the value of y.

h,Vir,

ta

t:

lr

t
r
ii

.,.,,.ra,.,r,r,r,rant r4{ll

4x+6Y:J2
4(s) + 6y:32

20+6Y:i2
20+6y -20:32-20

6Y :12
6Y 

-n6- 6

A =2
The solution is (5,2).

Linear Equations and lnequalities

The variable y is eliminated.

Divide each side by z.

Simplify.

First equation

Replace x with 5.

Multiply.

Subtract 20 from each side.

Simplify.

Divide each side by 6.

Simplify.

Step I Write the system so like terms with the same or opposite
coefficients are aligned.

Step 2 Add or subtract the equations, eliminating one variable. Then solve
the equation.

Step 5 Substitute the value from Step 2 into one of the equations and solve
for the other variable. Write the solution as an ordered pair.
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lB. 4y + 3x
3x-4y

p Rersonal Tutor glencoe.com

We can use elimination to find specific numbers that are described as being related
to each other.

Write and Solve a System of Equations

Negative three times one number plus five times another number is -11.
Three times the first number plus seven times the other number is -1. Find
the numbers.

plus -il.

-11

-1.

-L
Steps t and 2 Write the equations vertically and add.

-3x*5Y:-11
(+)3x+7Y: -t

-))
= 1.4

i

Elimination When

adding or subtracting

two equations causes

the coefficients of a

variable to result in 0,

the variable is said to
be eliminated.

Coeflicients When

the coefficients of a

variable are the same,

subtracting the

equations will

eliminate the variable.

When the coefficients

are opposites, adding
the equations will
eliminate the variable.

Negative three
times one number

-3x
Three times the

first number

3x

12y : -12
12y -12
-:-t2 72

U=-1'

3x*7Y=-t
3x+7(-l)=-1.
3x+(-7):-1

3x + (-7) *7 : -1. +7
3x:6
3x6
JJ

i-L

The numbers are2 and -1.

-3(2)+5(-1)=-11
-3x*5y:-11

?

-11 = -11r'
3x+7Y=-1

3Q)+7(-1)L-1
-1. = -1. 

y'

five times
another number

5y

seven times the
other number

7y

fhe variable r is eliminated.

Divide each side by 12.

Simplify.

Second equation

Replace ywith -1.
Simplify.

Add 7 to each side.

Simplify.

Divide each side by 5.

Simplify.

Firct equation

Substitute 2 for x and -t fot y.

Simplify.

Second equation

Substitute 2 for x and -l tot y.

Simplify.

rs

+
plus

Step 5 Substitute -L for y in either equation to find the value of r.

2. The sum of two numbers is -10. Negative three times the first number minus
the second number equals 2. Find the numbers.

$eersonal rutor glencoe.com
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Elimination Using Subtraction Sometimes we can eliminate a variable by subtracting
one equation from another.

Elimination Using Subtraction

2t*5r=6
9r*2t=22
c (4, -7)

Read the Test ltem

Since both equations contain 2t, :use elimination by subtraction.

Solve the Test ltem

Step I Subtract the equations.

5r + 2t : 6 Write the system so like terms are aligned.

(-)9r tZt: 22

-4r : -1.6 The variable f is eliminated.

r : 4 Simplify.

Step Z Substitute 4 for r in either equation to find the value of f .

2t: -1.4 Simplify.

t : -7 Simptify.

The solution is (4, -7). The correct answer is C

5r+2t:6
5(4) + 2t:6

20+2t:6
20+2t-20:6-20

First equation

f=4
simplify.

Subtract 20 from each side.

Bb + 3c :11
8b+7c:7
H (1..75,1)

lackie's pay

7.50j

Jackie's pay

7.50(2)j

The five most dangerous
jobs for teenagers are:

delivery and other driving

lobs, working alone in

cash-based businesses,

traveling youth crews,

cooking, and construction.

Source: National Consumers
League

350 Chapter 5 Systems

(l;Eb"skYo-uriBregte-s-ei
Tj l. Solve the system of equations.

i F (1.5. -1)t

i
\*-__,--*.._-... "_.... . . .

Cheryl's pay Plus

8.50c +
Cheryl's pay plus

8.50c +

Linear Equations and lnequalities

J (1.5, 1)

p eersonal Tutor glencoe.com

$299,50.

299.50

5412.

412

G (7.75, -1)

Write and Solve a System of Equations

IOBS Cheryl and Jackie work at an ice cream shop. Cheryl earns $8.50 per hour
and ]ackie earns $7.50 per hour. During a typical week, Cheryl and ]ackie earn

$299.50 together. One week, Jackie doubles her work hours, and the girls earn

$412. How many hours does each girl work during a typical week?

Understand You know how much Cheryl and |ackie each earn per hour and how
much they earned together.

Plan Let c : Cheryl's hours and j = Jackie's hours.

equals

:
equals

:

Solve the system of equations.

of



Solve Subtract the equations to eliminate one of the variables. Then solve for
the other variable.

8.50c * 7.50j:299.50
(-) 8.50c + 7.50(2)j = 412

Write the equations veilically.

W.
Another Method

lnstead of subtracting

the equations, you

could also multiply

one equation by -l
and then add the

equations.

Examples I and 5
pp. I48 and I50

Example 2
p. I49

Example 4
PP. 550-l5t

8.50c

(-) 8.50c

+ 7.50j = 299.50

+ 15i = 412

Now substitute

8.50c + 7.50j

8.50c + 7.50(1s)

8.50c + 112.50

8.50c

c

= 299.50

:299.50

:299.50

= 1.87

-))

-7.50j= -112.50

-7.50j _ -172.s0
-7.50 -7.50

j :15

Simplify.

Subtract. The variable c is eliminated.

Divide each side by -7.50.

Simplify.

First equation

Substitute 15 lor j.

Simplify.

Subtract I 12.50 from each side.

Divide each side by 4.50.

15 for 7 in either equation to find the value of c.

Check Substitute both values into the other equation to see if the equation
holds true. If c : 22 and f = 1"5, then 8.50(22) + 15(15) ot 412.

Cheryt works 2}hours, while Jackie works 15 hours during a

typical week.

Gli-e-e_f f Yiq-ullPrggls"s*

4. PARTIES Tamera and Adelina are throwing a birthday patty for their friend.
Tamera invited 5 fewer friends than Adelina. Together they invited 47 guests.

How many guests did each girl invite?

) eersonal Tutor glencoe.com

system of equations.Use

l.

elimination to solve each

5m-p:7
7m-p:11
7f + 39: -6
7f - 2S: -31.

2. 8x + 5y:38
-8r*2Y=4

4. 6a - 3b:27
2a - 3b:1L

6.

The sum of two numbers is 24. Five times the first number minus the second
number is 12. What are the two numbers?

RECYCLING The recycling and reuse industry employs approximately 1,025,000

more workers than the waste management industry. Together they provide
7,275,000jobs. How many jobs does each industry provide?

Lesson 6-3 Elimination Using Addition and Subtraction 351



I = step'by'step Solutions begin on page Rl2.
- Extra Practice begins on page 815.

Examples I and 5
pp. I48 and 550

Example 2
p.t49

Example 4
pp, 550-55I

Use elimination to solve each system of equations.

7. -olw:7 8. !*z=4
0*7D:7 y-z:8

10. 5m -2p:24 ll. a I 4b = -43m+2p:14 a+1,0b:-L6
tl. 6c - 9d : 771 14. 11,f + 14g :13

5c - 9d: 103 11,f + 109 = 25

16. 3j -t 4k:23.5 17. -3x - W : -24
Bj - 4k:4 3x - 5y : {.5

Use elimination to solve each

24. 4(x t 2y):8 25.
4x+4y=12

27. 6x -7y = -26 28.

6x + 5y :19

system of equations.

3x-5y:tl
5(x + y1 :5

l. +fu =2f;

fu-zrr:ul

9. -4x * 5y :17
4x+6Y:-6

12. 6r - 6t:6
3r-6t=15

15. 9x * 6y:79
3x - 6y: -30

18.6x-2y=1.
1.0x-2y:$

4x+3y:$
3x+3y:7

!.+!p=al
-eu' + 1, :'tr

2t.

The sum of two numbers is22, and their difference is t2. What are the numbers?

Find the two numbers with a sum of 41 and a difference of 9.

Three times a number minus another number is -3. The sum of the numbers
is 11. Find the numbers.

A number minus twice another number is 4. Three times the first number plus
two times the second number is 12. What are the numbers?

TOURS The Blackwells and Joneses are going to Hershey's Really Big 3D Show in
Pennsylvania. Find the adult price and the children's price of the show.

26.

29.

50. ARCHITECTURE The total height of an office building & and the granite statue that
stands on top of it g is 326.6 feet. The difference in heights between the building
and the statue is 295.4 feet.

0. How tall is the statue?

b. How tall is the building?

51. BIKE RACING Professional Mountain Bike Racing currently has 56 teams. The
number of non-U.S. teams is 30 more than the number of U.S. teams.

a. Let r represent the number of non-U.S. teams and y represent the number of
U.S. teams. Write a system of equations that represents the number of U.S.
teams and non-U.S. teams.

b. Use elimination to find the solution of the system of equations.

c. Interpret the solution in the context of the situation.

d. Graph the system of equations to check your solution.

Cross-country mountain
bike racing became an

Olympic event in 1995.

Dutch cyclist Bart

Brentjens earned the first
gold medal in the event

with a time ol 2:17:36.

Source: Cycling News

19.

20.

Q
22.

*B,aaJ}',Ufor[de$k
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52. ONLINE CATATOGS Let x represent the number of years since 2004 and y represent

the number of catalogs.

Source: MediaPost Publications

Write a system of equations to represent this situation.

Use elimination to find the solution to the system of equations.

Analyze the solution in terms of the situation. Determine the reasonableness of
the solution.

Q # MUtTlptE REPRESENTATIoNS Cotlect 9 pennies and 9 paper clips. For this 
_* 

game, you may use a maximum of 9 objects to create a certain required number
of points. Each paper clip is worth 1 point and each penny is worth 3 points. Let
p represent a penny and c represent a paper clip.

epoints:&@.w"':rp*r,
a. CONCRETE You must have exactly 15 points using at least one of each piece.

Compare your pattern to other students.

b. ANAIYTICAI Write and solve a system of equations to find the number of paper
clips and pennies used.

c. TABUIAR Make a table showing the number of paper clips used and the total
number of points when the number of pennies is 0, 1, 2,3,4, or 5.

d. VERBAT Does the result in the table match the results in part b? Explain.

REASONING Describe the solution of a system of equations if after you added two
equations the result was 0 : 0.

REASONING What is the solution of a system of equations if the sum of the
equationsis0:2?

OPEN ENDED Create a system of equations that can be solved by using addition
to eliminate one variable. Formulate a general rule for creating such systems.

REASONING The solution of a system of equations is (-3, 2). One equation in the
system is x + 4y: 5. Find a second equation for the system. Explain how you
derived this equation.

CHALTENGE If a number is multipliedby 7, the result is 182. The sum of that
number's two digits is B. Define the variables and write the system of equations
that you would use to find the number. Then solve the system and find the
number.

WRITING lN MATH Describe when it would be most beneficial to use elimination
to solve a system of equations.

a.

b.

c.

*M:at&tti*tqffiEiiEft
Leonardo Pisano
(r r70-r250)

Leonardo Pisano is better

known by his nickname

Fibonocci. His book

introduced the Hindu-

Arabic place-valued

decimal system. Systems

of linear equations are

studied in this work.

54.

55.

56.

,7.

58.

59.
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SHORT RESPONSE Martina is on a train
traveling at a speed of 188 mph between two
cities 1128 miles apart. If the train has been
traveling for an hour, how many more hours
is her train ride?

GEOMETRY Ms. Miller wants to tile her
rectangular kitchen floor. She knows the
dimensions of the floor. Which formula
should she use to find the area?

C P=2(.+2w
D c2: a2 +b2

If the pattern continues, what is the 8th
number in the sequence?

^^9278lat vl 
2, 4, g, ...

What is the solution of this system of
equations?

x*4Y:t
2x-3Y:-)

A (2, -8)
B (-3,1)

C no solution
D infinitely many

solutions

Use substitution to solve each system of equations. If the system does not
have exactly one solution, state whether it has no solution or infinitely many
solutions. (Lesson 6-2)

44.y=$Y
2x + 3y :49

47. y=3x+2
A:4x-1

45. x:3y
2x+3y:!$

48. 3c:4d + 2
c=d-1,

46. x:5y + 6
x:3y _ 2

49. z=ol4
2z-t,:6

50. FINANCIAL IITERACY Gregorio and Javier each want to buy a bicycle. Gregorio has
already saved $35 and plans to save $10 per week. Javier has $26 and plans to
save $13 per week. (Lesson 6-t)

a. In how many weeks will Gregorio and Javier have saved the same amount of money?

b. How much will each person have saved at that time?

51. GEOMETRY Aparallelogrnm is a quadrilateral in which opposite sides
are parallel. Determine whether ABCD is parallelogram. Explain your
reasoning. (Lesson 4-4)

Solve each equation. Check your solution. (Lesson 2-2)

52. 6u = -48 55. 75 - -15p
s4. Z{ :8 ss. -}a : s

Simplify each expression. If not possible, write simplified. (Lesson l-4)

s6.6q-3+7q+1
58. 10(2 -t r) + 3r

57. 7w2 -9w + 4w2

5e. 5y - 7(y + s)

F-

t=ilx+ x=3

l V
4

?

5

32I{x::4 F
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You used elimination with

addition and subtraction

to solve systems of
equations. (Lesson 6-5)

Nbur
. Solve systems of

equations by using

elimination with

multiplication.
. Solve real-world

problems involving

systems of equations.

. Extra Examples

. Personal Tutor

. SellCheck Quiz

. Homework Help

Second equation

Substitution, x = 2

Simplify.

Subtract 4 from each side and simplify.

Divide each side by 3 and simplify.

Elimination Using Multiplication
WhYPI

The table shows the number of cars at Scott's Auto
Repair Shop for each type of service.

body 5 4

enSrne 2 2

The manager has allotted 1110 minutes for body
work and 570 minutes for engine work. The
system 3r + 4m: 1110 andZr * 2m = 570 canbe
used to find the average time for each service.

Elimination USing MUltipliCation Ir1 the system above, neither variable can be

eliminated by adding or subtracting. You can use multiplication to solve.

Multiply One Equation to Eliminate a Variable

Use elimination to solve the system of equations.
5x*6y--8
2x*3y=-5
Steps I and} 5x * 6y = -g 5x+E=-B

lB.9r*q=L3
3r+2q=-4

p eersonal Tutor gtencoe.com

step I Multiply at teast one equation by a constant to get two equatiffi
contain opposite terms.

Step 2 Add the equations, eliminating one variable. Then solve the equation.

Step 5 Substitute the value from Step 2 into one of the equations and solve- 
for the other variable. Write the solution as an ordered pair.

2x -t 3Y : -' @ @-i-9=3)1l.rmin*.a.
Step5 2x+3y=-5

2(2)+3Y:-5
4+3Y:-5

3Y=-9
a: -3

The solution is (2, -3).

€-hesk:Yo-ur Prqgless
lA.6x-2U=t0

3x-7Y=-19
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Sometimes you have to multiply each equation by a different number in order to
solve the system.

7 Choosing a Variable' to Eliminate Unless

I the problem is asking

for the value of a

specific variable, you

may use multiplication

to eliminate either
variable.

Now substitute 2 for y in either equation to find the value of x.

Method 2 Eliminate y.

t:#,=;M e):?.:'1,=-it
ox=o

6x _6
66
x=7

Second equation

Substitute 2 tor y.

Simplify.

Subtact 6 from each side and simplify.

Divide each side by r.

The solution is (1, 2).

Second equation

Substitute t forx.

Simplify.

Subtract 3 fiom each side and simplify.

Divide each side by r.

Simplify.

Original equation

Substitute (1, 2l lor (x, y).

Multiply.

Add equatons.

x is eliminated.

Divide mch side by -6.
Simplify.

Add equations.

y is eliminated.

Divide each side by 6.

Simplify.

3x+3y:9
3x + 3(2) :9

3x+6:9

X :1,

3x+3y=9
3(1) + 3y :9

3+3y:9
3y :6
3y6
3 -3
A =2

Now substitute L for x in either equation to find the value of y.

4xt2y=$
4(1)+2Q)L8

4+4aB
8:8 { Add.

9lieekYtr-ur P,wg!^w

24.5x-3y=6
2x * 5y: -10

28.6a*2b:2
4a+3b:8

Multiply Both Equations to Eliminate a Variable

Use elimination to solve the system of equations.
ax*2y-8
3xA3y-9
Method I Eliminate x.

t: +?,= ; @,., -,;1. ::p,=_ :j
-+=+

A=2

The solution is (1,2), which matches the result obtained with Method 1.

CHECK Substitute 1 for x and 2 for y in the first equation.
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Solve Real-World Problems Sometimes it is necessary

elimination in real-world problem solving too.
to use multiplication before

Solve a System of Equations

FLIGHT A personal aircraft traveling with the wind flies 520 miles in 4 hours.

On the r"iurr'r trip, the airplane takes 5 hours to travel the same distance. Find

the speed of the airplane if the air is still-

You are asked to find the speed of the airplane in still air.

Let a = the rate of the airplane if the air is still.
Lel w : the rate of the wind.

So, our two equations are 4a + 4w : 520 and 5a - 5w = 520.

20a + 20w :2600
(+) 20a - 20w :2080

40a w is eliminated.

Divide each side by +0.

Simplify.

The rate of the airplane in stil air is 117 miles per hour.

G.Ji-e-c.l(Yg-UvBr,gg1,gss")

5. CANOETNG A canoeist travels 4 miles downstream in t hour. The return trip
takes the canoeist 1.5 hours. Find the rate of the boat in still water.

) Rersonal Tutor glencoe.com

Use elimination to solve each system of equations.

4a+4w=520
5a - 5w :520

= 4680

40a _ 4680
40 40

n :117

Examples I and 2
pp. 555-156

t. 2x-y:4
7x+3y=27
4x + 2y: -14
5x+3y:-17

2.2x+7y=1.
x*5Y:)

4. 9a -2b = -B
-7a t 3b:12

Example 5
P.157

5. KAYAKING A kayaking grouP with a guide
travels L6 miles downstream, stops for a meal,
and then travels 16 miles upstream. The speed
of the current remains constant throughout the
trip. Find the speed of the kayak in still water.

1""'" * "'. lo:oo A'M'

Stop forffirt t2:00 noon

Return ffi r:oo p.rvr.

rinish.ffi-'.&i 5:oo

6. PODCASTS Steve subscribed to 10 podcasts for a total of 340 minutes. He used his
two favorite tags, Hobbies and Recreation and Soliloquies. Each of the Hobbies
and Recreation episodes lasted about 32 minutes. Each Soliloquies episode lasted
42 minutes. To how many of each tag did Steve subscribe?
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: Step-by-Step Solutions begin on page Rl2.

Extra Practice begins on page 815.

Examples t and 2 Use elimination to solve each system of equations.
PP'555-555 7. x+y=2 B. x-u=-8

-3x + 4y =15 7x + 5y =16
9. x * 5y:17 10. 6x * y: -39

-4x*3y=24 3x+2y=-15
ll. 2x * 5y :11 12. 3x - 3y : -6

4x +3y =1 -5x * 6y =12
13.3x*4y=29 14.8r*3y=4

6x + 5y :43 -7x * 5y: -34
t5. Bx*3y=-7 16.4x*7y=-gg

7x +2y = -3 3x +5y = -58
17. 12x-3y:-3 18. -4x*2y:g6x+y=1 1.0x+3y=g

Example 5 @} NUMBER THEORY Seven times a number plus three times another number
P't57 equals negative one. The sum of the two numbers is negative three. What are

ttre numbers?

20. FOOTBATI A field goal is 3 points and the extra point after a touchdown is 1
point. In a recent post-season, Adam Vinatieri of the Indianapolis Colts made a
total of 2l field goals and extra point kicks for 49 points. Find the number of field
goals and extra points that he made.

Use elimination to solve each system of equations.

21. 2.2x * 3y = 15.25 22. -0.4x + 0.25y : -2.175
4.6x -l 2.7y : 18.325 2x + y :7.5

,r. Ll + 4v :21 z+. f,x + 6y :24L

zx+fo:ol zx+fo:zt

ffi i-"r':"'ry*#*t'tltt{**[****',..',,"'...,,r

ffi :hTllffff*l,.'*, ff:ililrff:--:;-*
*&t@ld-@.-, the situation.
T0BOR, robof spelled

backward,isarobotthat 26. GEOMETRY Thegraphs of x+2y:6and2x*y: gcontaintwoof thesidesof a
delivers medications triangle. A vertex of the triangle is at the intersection oI' the graphs.
directly from the
pharmacy to a patient,s a. What are the coordinates of the vertex?
room. T0B0R can talk, b. Draw the graph of the two lines. Identify the vertex of the triangle.
detect when someone is

btocking its path, and c. The line that forms the third side of the triangle is the line x - y : -3. Draw
interlace with an elevator. this line on the previous graph.

source: u.S. Medicine Magazine d. Name the other two vertices of the triangle.
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28.

ENTERTAINMENT At an entertainment center, two groups of people bought batting
tokens and miniature golf games, as shown in the table.

a. Define the variables, and write a system of linear equations from this situation.

b. Solve the system of equations, and explain what the solution represents.

TESTS Mrs. Henderson discovered that she had accidentally reversed the digits

of a test score and did not give a student 36 points. Mrs. Henderson told the

student that the sum of the digits was 14 and agreed to give the student his

correct score plus extra credit if he could determine his actual score. What was

his correct score?

REASONING Explain how you could recognize a system of linear equations with
infinitely many solutions.

FIND THE ERROR Jason and Daniela are solving a system of equations. Is either of
them correct? Explain your reasoning.

*Bsa&uryut[*uihk tr-'

ln addition to batting

cages and miniature golf,

many entertainment

centers offer go-karts,

bumper boats, and a video

arcade.

Source: Camelot Park

29.

50.

Jatsort

2r+71= ll
v-11 =-1

2v+lf= ll
OZ,-l8l=-14

ZSI = ZS

f = I

2r+71= ll
2v+7(l)= ll

Zt+1=ll
Zv=4
7v+zz
v=Z

The solulior is @, l).

DanUa,

2r+7t=fl
(-)r-%=-7

t=78
2r+7t=11

2(18)+7t=71

36 + 7t = 11

V =.25
7t 25
- =.-77
t = -3.6

du sola*ion k (1s, -3.6).

31.

t2.

OPEN ENDED Write a system of equations that can be solved by multiplying one

equation by -3 and then adding the two equations together.

CHALLENGE The solution of the system 4x 'l 5y : 2 and 6x - 2y - b is (3, a). Find
the values of a and b. Discuss the steps that you used.

WRITING IN MATH Explain how to decide which variable to eliminate when using
multiplication.

Use Higher-order Thinking Skills

55.
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54. What is the solution of this system of
equations?
2x-3y=-)
-x*3Y:$
A (3,3)
B (-3,3)

SHORT RESPONSE A customer at the paint
store has ordered 3 gallons of ivy green paint.
Melissa mixes the paint in a ratio of 3 parts
blue to one part yellow. How many quarts of
blue paint does she use?

PROBABIIITY The table shows the results of
a number cube being rolled. \tVhat is the
experimental probability of rolling a 3?

c 0.2 D 0.1

c (-3, 1)

D (1, -3)

56.

t7.

55. A buffet has one price for adults and another
for children. The Taylor family has two
adults and three children, and their bill was
$40.50. The Wong family has three adults and
one child. Their bill was $38. Which system
of equations could be used to determine the
price for an adult and for a child?

F x +y :40.50 H 2x +3y = 4050
x+y=38 x-l3y:l$

G 2x + 3y :40.50 I 2x * 2y = 49.59
3x+y:39 3x+y:39 ^? B +

Use elimination to solve each system of equations. (Lesson 6-3)

18.f+8=-3
f-g:t

41. 2x - 4z:6
x-42:-3

59. 69 -t h: -7
69 + 3h: -9

42. -5c - 3a :9
5c+2a:-6

40. 5j I3k: -9
3j + 3k: -3

4t. 4b - 6n: -36
3b - 6n: -36

+s.l2r+11>9

44. JOBS Brandy and Adriana work at an after-school child care center. Together they
cared for 32 children this week. Brandy cared for 0.6 times as many children as
Adriana. How many children did each girl care for? (Lesson 6-z)

Solve each inequality. Then graph the solution set. (Lesson 5-5)

45.\m-51<B 46.|q+111<5 a7.l2w+91>11

Translate each sentence into a formula. (Lesson 2-l)

49. The area A of a triangle equals one half times the base b times the height h.

50. The circumference C of a circle equals the product of 2,7r, and the radius r.

51. The volume V of a rectangular box is the length I times the width zu multiplied by the height h.

52. The volume of a cylinder V is the same as the product of zr and the radius r to the
second power multiplied by the height h.

53. The area of a circle A equals the product of ur and the radius r squared.

54. Acceleration A equals the increase in speed s divided by time / in seconds.
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Math Onlint,

Math in Motion, Animation

Use the graph to determine whether each system is
consistent or inconsistent and if it is inilependent or
ilependent.

l. y--2x-l 2. y=-2x+3
U=-2x+3 U:-2x-3

Graph each system and determine the number of
solutions that it has. If it has one solution, name it.

4. x+y=6
,-y=4

6. x-U:-6
A:-1'

8.2x+U:-4
5x+3Y:-6

Use substitution to solve each system of equations.

5.Y=2x-3
Y:x+4

5. x+y:g
3x*3y=)[

7. 3x +2y =12
3x+2Y=6

9'Y=*+4
2x +y =16

ll. x+y=$
*-y:8

10. y=-2x-3
xlY:)

12. y: -47-
6x-Y=39

15. FOOD The cost of two meals at a restaurant is
shown in the table below.

Define variables to represent the cost of a taco
and the cost of a burrito.

Write a system of equations to find the cost of
a single taco and a single burrito.

Solve the systems of equations, and explain
what the solution means.

How much would a customer pay for 2 tacos
and 2 burritos?

b.

d.

14. AMUSEMENI PARKS The cost of two grouPs going
to an amusement park is shown in the table.

a. Define variables to represent the cost of an
adult ticket and the cost of a child ticket.

b. Write a system of equations to find the cost of
an adult ticket and a child ticket.

c. Solve the system of equations, and explain
what the solution means.

d. How much will a grouP of 3 adults and
5 children be charged for admission?

15. MULTIPIE CHOICE Angelina needs to buy 12 pieces

of candy to take to a meeting. She has $16. Each

chocolate bar costs $2, and each lollipop costs $L.

Determine how many of each she can buy.

A 6 chocolate bars, 6 lollipops

B 4 chocolate bars, 8 lollipops

C 7 chocolate bars, 5 lollipops

D 3 chocolate bars, 9 lollipops

to solve each system of equations.Use elimination

16. x+y=9
x-Y=-3

18. 9x - 24y = -6
3x+4Y=10

17. x*3y=Ll
x -l7Y : t)

19. -5r * 2y : -11
5x-7Y:1

20. MULTIPLE CHOICE The Blue Mountain High School
Drama Club is selling tickets to their spring
musical. Adult tickets are $4 and student tickets
are $1. A total of 285 tickets are sold for $765.
How many of each type of ticket are sold?

F 145 adult, 140 student

G 120 adult,165 student

H 180 adult, 105 student

I 1,60 adult, 125 student
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Uheu
You solved systems of
equations by using

substitution and

elimination.
(Lessons 6-2,6-3, and 6-4)

Dljgur
. Determine the best

method for solving

systems of equations.
. Apply systems of

equations.

. Extra Examples

. Personal Tutor

. Self-Check Quiz

. Homework Help

Applying Systems of Linear Equations
wt,j3w
In speed skating, competitors race two
at a time on a double track. Indoor speed
skating rinks have two track sizes for
race events: an official track and a
short track.

official track x

short track v

The total length of the two tracks is
511 meters. The official track is 44 meters
less than four times the short track.
The total length is represented by
x + y - 511. The length of the official
track is represented by x : 4y - 44.

You can solve the system of equations to
find the length of each track.

Determine the Best Method You have learned five methods for solving systems of
linear equations. The table summarizes the methods and the types of systems for
which each method works best.

Substitution and elimination are algebraic methods for solving systems of equations.
An algebraic method is best for an exact solution. Graphing, with or without
technology, is a good way to estimate a solution.

Linear Equations and lnequalities

Solving Systems of Equations

To estimate solutions, since graphing usually
does not give an exact solution.

Substitution If one of the variables in either equation has
a coefficient of I or - 1 .

Elimination Using Addition lf one of the variables has opposite
coefficients in the two equations.

Elimination Using Subtraction lf one of the variables has the same coefficient
in the two equations.

Elimination Using
Multiplication

lf none of the coefficients are I or -I and
neither of the variables can be eliminated by
simply adding or subtracting the equations.
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I Altemate Method

I The system of

: equations in Example I

; can also be solved by

: using elimination with

r multiplication. You

; can multiply the first

; equation by 2 and

i then add to eliminate

:: thex-term.

Choose the Best Method

Determine the best method to solve the system of equations. Then solve the
system.

4x-4y=8
-8x*A=19
Understand To determine the best method to solve the system of equations, look

closely at the coefficients of each term.

Neither the coefficients of x rlot y are the same or additive inverses, so

you cannot add or subtract to eliminate a variable. Since the

coefficient of y inthe second equation is 1, you can use substitution.

First, solve the second equation for y.

Plan

Solve

-8r * U :19

-8x*U*8x:19+8r
y=19+Bx

Next, substitute 19 * Bx for y in the first equation.

4x-4Y=$
4x-4$9*8x):B
4x-76-32x:8

-2Bx - 76 :8

Second equation

Add 8x to each side,

Simplify.

First equation

Substitution

Distributive Ptopefi

Simplify.

Simplify.

Divide each side by -28.

Simplify.

Second equation

X=-l
simplify.

-28x - 76 + 76 = 8 * 76 Add 76 to each side.

-2Bx: 84

-28x 84

=B 
==B

X: -3
Last, substitute -3 for r in the second equation.

-Bx * A :19

-8(-3) * y :19
A=-5

Check Use a graphing calculator to check
your solution. If your algebraic
solution is correct, then the graphs
will intersect at (-3, -5).

The solution of the system of equations is (-3, -5).

Gji_eS_kYo-ur.iPreSgess;

lA. 5x *7y:2
-2x*7Y=9

lC. x-y:9
7x+Y:7

lB. 3x - 4!: -10
5x + BY: -2

lD. 5x - A:17
3x+2Y:l

), Rersonal Tutor glencoe.com
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*RedFWsulGEiL&

Four species of penguins

are on the endangered

species list. The colonies of
penguins that Iive closest

to human inhabitants are

the most at risk for
extinction.

Source: PBS

Apply Systems of Linear
problems, it is important

P -f I :169
(-)P-28= 22

38 :147
39 1.47

JJ

8: 49

p:22+28
:22 + 2(49)
:120

Second equation

0 :49
Simplify.

Apply Systems of Linear Equations

PENGUINS Of the 17 species of penguins in the world, the largest species is the
emperor penguin. One of the smallest is the Galapagos penguin. The total
height of the two penguins is 169 centimeters. The emperor penguin is 22
centimeters more than twice the height of the Galapagos penguin. Find the
height of each penguin.

The total height of the two species can be represented by p + g = 169, where p
represents the height of the emperor penguin and g the height,of the Galapagos
penguin. Next write an equation to represent the height of the emperor penguin.

Wordsv
Variablesv
Equation

The emperor
pengain

is 22cenrimeters mnre rwr P::11t-l:l*It .{thuarapagos pengutn.

Let p : the height of the emperor penguin and g - the height of the
Galapagos penguin.

2922

First rewrite the second equation.

+ 2g Second equation

Subtract 29 hom each side.

You can use elimination by subtraction to solve this system of equations.

Equations When applying systems of linear equations to
to analyze each solution in the context of the situation.

First equation

Subtract the second equation.

Eliminate p.

Divide each side by 5.

Simplify.

Next substitute 49 for g in one of the equations.

P :22
P-29:22

The height of the emperor penguin is 120 centimeters, and the height of the
Galapagos penguin is 49 centimeters.

Does the solution make sense in the context of the problem?

Check by verifying the given information. The penguins'heights added together
would be 720 -f 49 or 169 centimeters and 22 + 2(49) is 1,20 centimeters.

G_-h-es[sYgq1.,P]gg_.r,e_9-9;

2. VOTUNTEERING Jared has volunteered 50 hours and plans to volunteer 3 hours
in each coming week. Clementine is a new volunteer who plans to volunteer
5 hours each week. Write and solve a system of equations to find how long it
will be before they will have volunteered the same number of hours.

L-
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Example I
P. 16I

Example 2
P.564

Example I
p. 163

Example 2
?.,64

Determine the best method to solve each system of equations. Then solve the

system.

l. 2x *3y: -11
-Bx - 5Y :9

8.3x-4Y:-5
-3x-6Y=-5

2. 3x + 4y:11
2x+y--1

5. 3x-4y=-5 4.3x+7y=4
-3x*2y:3 5x-7Y:-12

5. SHOPPING At a sale, Salazar bought 4 T-shirts and 3 pairs of jeans for $L81. At the

same store, ]enna bought L T-shirt and 2 pairs of jeans for $94. The T-shirts were

all the same price, and the jeans were all the same price.

a. write a system of equations that can be used to represent this situation.

b. Determine the best method to solve the system of equations.

c. Solve the system.

Determine the best method to solve each system
system.

6. -3x *y: -3 7. 2x * 6Y = -8
4x +2Y:14 x -3Y:$

9.5x+8y=1. lO.Y+4x=3
-2x*8y=-6 U=-4x-1

of equations. Then solve the

12. FINANCIAL IITERACY For a Future Teachers of America
fundraiser, Denzell sold food as shown in the table. He

sold 11 more subs thanpizzas and earned a total of $233.
Write and solve a system of equations to represent this
situation. Then describe what the solution means.

15. DVDs Manuela has a total of 40 DVDs of movies and television shows. The
' number of movies is 4less than 3 times the number of television shows. Write

and solve a system of equations to find the numbers of movies and television
shows that she has on DVD.

14. CAVES The Caverns of Sonora have two different tours: the Crystal Palace tour
and the Horseshoe Lake tour. The total length of both tours is 3.25 miles. The

Crystal Palace tour is a half-mile less than twice the distance of the Horseshoe

Lake tour. Determine the length of each tour.

o_:,*ly:7..
-5x - 5A: -t+

*Heal.We*lX*Efuk
j
i

r'|15.
I

16. PATNTBALL Clara and her friends are planning
a trip to a paintball park. Find the cost of lunch
and the cost of each paintball. \A/hat would be

the cost for 400 paintballs and lunch?

YEARBOOKS Thebreak-eaen point is the point at which income equals exPenses.

Ridgemont High School is paying $13,200 for the writing and research of their
yeaibook plus a printing fee of $25 per book. If they sell the books for $40 each,

how many will they have to sell to break even? Explain'
Anyone can create their

own yearbook using

the lnternet and layout

software. The yearbook is

all in color, and you can

order exactly as many as

you need and order more

anytime you want.

Source: dotPhoto lnc

I : Step-by-Step Solutions begin on page Rl2'

Extra Practice begins on page 8l 5.
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t8.

r9.

RECYCLING Mara and Ling each recycled aluminum cans and newspaper, as
shown in the table. Mara earned 93.77, and Ling earned $4.65.

a. Define variables and write a system of linear equations from this situation.
b. \tVhat was the price per pound of aluminum? Determine the reasonableness

of your solution.

BooKs The library is having a book sale. Hardcover books sell for 94 each, and
paperback books are $2 each. If Connie spends $26 for 8 books, how many
hardcover books did she buy?

Muslc An online music club offers individual songs for one price or entire
albums for another. Kendrick pays $14.90 to download 5 individual songs and
1 album. Geoffrey pays$21..75 to download 3 individual songs and 2 albums.

i. How much does the music club charge to download a song?

b. How much does the music club charge to download an entire album?

DRlvlNG Malik drove his car for 45 miles at an average speed of r miles per hour.
On the return trip,lraffic has increased, and Malik's average speed is fr. The
round trip took a total of L hour and 45 minutes. Find the average spe,5d for each
portion of the trip.

21. OPEN ENDED Formulate a system of equations that represents a situation in your
school. Describe the method that you would use to solve the system. Then solve
the system and explain what the solution means.

22. REASONING In a system of equations, r represents the time spent riding a bike,
and y represents the distance traveled. You determine the solution tobe (-1,,7).
Use this problem to discuss the importance of analyzing solutions in the context
of real-world problems.

25. CHALIENGE Solve the following system of equations by using three different
methods. Show your work.

4x+Y:13
6x-Y:7

24. WRITE A QUESTION A classmate says that elimination is the best way to solve a
system of equations. Write a question to challenge his conjecture.

25. WHICH ONE DOESN'T BELONG? Which system is different? Explain.

There are many things for
teenagers at a library
besides books. Public

libraries may have DVDs

of new movies, current
music, free lnternet access,

magazines, free online
homework help. and SAT

workshops.

Source: MSN Encarta

20.

x-Y:3
x++y=1

-x+y-o
5x :2y

Y=x+1
Y :3x

26. WRITING lN MATH Explain when graphing would be the best method of solving a
system of equations. \Mhen would solving a system of equations algebraically be
the best method?
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27.

28.

If 5x + 3y =12and4x - 5y : 17,whalisY?

A -1 B 3 C (-1,3) D(3,-1)
STAIISTICS The scatter plot shows the
number of hay bales used on the Bostwick
farm during the last year.

Hay Bales Used

0123456789101112
Month

Which is an invalid conclusion?
F The Bostwicks used less hay in the

summer than they did in the winter.

G The Bostwicks used about 629bales of
hay during the year.

H On average, the Bostwicks used about
52 bales each month.

] The Bostwicks used the most haY in
February.

SHORT RESPONSE At noon, Cesar cast a

shadow 0.15 foot long. Next to him a
streetlight cast a shadow 0.25 foot long.
If Cesar is 6 feet tall, how tall is the
streetlight?

The graph shows the solution to which of the

following systems of equations?

U=-3x+11
3Y:5x-9
A=5x-1'5
2y=x+7
Y=-3x+11
4=4x-5
A=5x-1.5
3y=2x+1.8

29.

50.

70

-E eo
IE650
Eooo
E30
2zo

t0

A

C

D

Use elimination to solve each system of equations. (Lesson 5-4)

tl. x+y=3 12. -4x*2Y=g
3x-4y=-12 2x-3Y=16

54. TRAVELING Ayouth grouP is traveling in two vans to visit
an aquarium. The number of people in each van and the cost

of admission for that van are shown. What are the adult and

student prices? (Lesson 6-3)

Graph each inequality. (Lesson 5-6)

55.y<4 t6. x>3

35. 4x *2y:19
5x-3Y=7

!7.7x+12y>0 18. y-3x<4

41. 21..65 + (-15.05)

44. (-97.623) - (-25.1,4)

Lesson 5-5 Applying Systems of Linear Equations 367

Find each sum or difference.

5e. (-3.81) + (-8.5)

42. (-4.27) + L.77

(Lesson 0-4)

40. 12.625 + (-5.23)

4t. (-78.94) - 1,4.25

A 2 5 5tt

B 2 7 Ses



Math Online

. Graphing lechnology Peruonal futor

You can use a spreadsheet to compare the advantages and disadvantages
of using cash versus using a credit card for a purchase.

Jun wants to purchase a car for $4000. He can save 9350
per month toward the purchase of the car. Or he can use
a credit card that charges 15% interest and pay $200 a
month on the card. How much money will ]un save on
his purchase if he waits and pays cash?

Part I To find out how long it will take Jun to pay cash for
the car, divide $4000 by $350. This is about 11.4
months. So Jun would need to save for 12 months to
pay cash for the car.

Part 2 If Jun uses his credit card to pay for the car, he
would have the car right away, but he would have to
pay interest. You can use a spreadsheet to find the
costs by month.

Column A; List months from 0-30.

Column B; List each of the $200
payments.

Column C; Place the remaining
balance. Begin with
4000 in C2.

Column D: Find the amount of
interest paid each month by using
the formula :C2.0.15 / 12.

Column E; Find the principal paid
by subtracting the interest from 200
using the formula =200-D2.

Analyze the Results

l. How long will it take Jun to pay for his car using his credit card?

2. What is the amount of Jun's last payment?

5' How can you find how much Jun pays in interest as he pays back his credit card?

4. How much total interest did ]un pay?

5. \tVhat are the benefits of using cash to pay for the car instead of using a credit card?
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ltt
nc A B c D E

1 Month Payment Remainino Balance Interest Paid Princioal Paid tt

iH!

B

t:,::a

2 0 200 4000 50 150
3 1 200 3850.00 48.13 151.875
4 2 200 3698.1 3 46.23 153.77
5 3 200 3544.35 44.30 155.70
6

21
4

19

200
200

3388.66 42.36 157.64
805.48 10.07 189.93

22 20 200 615.55 7.69 192.31
23 21 200 423.25
24
Kll

221 2OO

fTl]\ sneet r Gi reet 2 ,( stEet s 7
f ri::iiffi f ::f ::a::,:,:1,1.11,I.::,:"1:t::YX:T?lliry rsryryrys



Organizing Data Using Matrices
bYP,-}!u

Theru
You represented data

using statistical graphs.

(Lesson 0-13)

Njsur
. Organize data in

matrices.
. Perform matrix

operations.

Ntswr V.bcabulhr,vr
matrix

element

dimension

scalar

scalar multiplication

' Extra Examples

. Personal Tutor

. Self-Check Quiz

. Homework Help

The table shows high school participation in various sports.

These data can be organized into two matrices with the figures for girls and boys.

Organize Data Using Matrices A matrix is a rectangular arrangement of numbers
in rows and columns enclosed in brackets. Each number in a matrix is called an
element. A matrix is usually named using an uPPercase letter. A matrix can be

described by its dimensions or the number of rows and columns in the matrix.
A matrix withm rows and r columns is anm x n matrix (tead "mby n").

-9 53
3-36

-4 82
4 columns

Matrix A above is a 3 x 4 matrix because it has 3 rows and 4 columns.

Dimensions of a Matrix

State the dimensions of each matrix. Then identify the position of the circled
element in each matrix.

f r @l
" "=l-: -3 

j

Ir ol
l; _3 ll','*\--

2 columns

Matrix A has 3 rows and 2 columns.
Therefore, it is a 3 x 2 matrix. The
circled element is in the first row
and the second column.

u. n=[-s 10 @ -3]

l-s 10@ -e]) r."
4 columns

Matrix B has 1 row and 4 columns.
Therefore, it is a 1 x 4 matrix. The
circled element is in the first row
and the third column.

,B.D:l-; d]
pRersonal Tutor glencoe.com
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*KFrcff
ln June 2007, the Projecte

Home Balear set a world

record by having the most

participants swim one pool

lengh each in a 24-hour

relay. A total of 3,168

people participated in the

relay at the Municipal

Sports Complex in Palma

de Mallorca, Spain.

Source: Guinness World Records

North
South

Iefferson

Organize Data into a Matrix

SWIMMING At a meet,10 points were awarded for each first-place finish, S

points for each second-place finistr, and 5 points for each third-place finish.
Use a matrix to organize each team's points. Which school had the most first'
place finishes?

Organize the points awarded into labeled columns and rows.

reestyle Backstroke Breaststroke Butterfly
108810
55108
81055

B

-7
9

M'!
," Corresponding I

I rlements - :.

North High School earned L0 points in both the freestyle event and the butterfly
event so they had the most first-place finishes.

c_he*yOur Bregg,ers;

2. MOVIES For a matinee, a movie theater charges $5.25 for an adult and $4.50 for
a child. Evening admission is $8.75 for an adult and $5.75 for a child. Organize
the prices into a matrix. IAIhat are the dimensions of the matrix?

p Rersonal Tutor glencoe.com

Matrix Operations If two matrices have the same dimensions, they can be added
together. You add matrices by adding the corresponding elements of the matrices.

Add Matrices

_,;l Substitution

Simplify.

.l-;] Substitution

Matrix B is a2 x 2matrix, and matrix C is a2 x 1 matrix. Since the matrices do
not have the same dimensions, it is not possible to add these matrices.

€heekYeurBrggles*

-2 41

1 -11-s sl

i ],' 
: 
[,] -,; ], 

and c = 
[-;]Corresponding means i

that the elements are 
1

in the exact same :

position in each matrix. l

i',---J, ,? .i-#, ].. l-; 3]

A+B:l"
[-e
1,,:l

L-e

b.B+C

#1. [-i

B+C-l-+ 4

L-3 -10

72
_J

-6
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If two matrices have the same dimensions, then they can also be subtracted. You
subtract matrices by subtracting the corresponding elements of the matrices.

A. B_A
n - a =lo -14 ,)- 4 -2 B

-7 106
Matrix B is a 1 x 3 matrix, while matrix Ais a 2 x 3 matrix. Since the
dimensions are not the same, it is not possible to subtract these matrices.

Dimensions When

working with matrices,

remember that the

dimensions are always

given as rows by

columns.

n"" 
Matrix Operations

: The order of

i operations for matrices

I is similar to that of real

: numbers. You would

1, perform scalar

i. multiplicationbefore

: matrix addition and

: subtraction.

#.tt-"**Yo*urrB.rsgJes*

4A.12 -'l-[ , -3

L8 ") L-e 1

I n- 1:l

[ -rz - r-ror

-4
-1.0

-4
-10

4(-4)
4(-10)

-1.6 -28
-40 32

:]

1

2

-l-,r
-2 - e3)
10- 8

4(e) I

4(6)l

-:;]

8-5
6 -7

J

-7
J

-L

t6 -6 1l I ,, 3 -61-2 s -1 l-l-,, -2 ,l
)eersonal Tutor gtencoe.com

You can multiply any matrix by a constant called a scalar. This operation is called
scalar multiplication and is done by multiplying each element of the matrix by the
scalar.

Multiply a Matrix by a Scalar

?]''*u*

:]

4(-7)
4(8)

361

,n)

58. If B:

p Rersonal Tutor glencoe.com
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8

-7
8

lr

Ir
4(2)

4(1)

lfA=

M:4 Substitution

Definition of scalar multiplication

Simplify.
8

4

b. A_C
o-.=l 4 -2

l-'t7 L0



Example 1 State the dimensions of each matrix. Then identify the position of the circled
p. r6e element in each matrix.

t

r. l1-2 1

l(0) s 7L-
-3

-11 |a

Example 2
P. r70

,.[, -n @ ,]

-5
ac

0

-9
5

8

9

-7
-9

a
J

4

-1
0

B

a

2 -1.
10 -77
5-2
75
27
910
76

-3 12

-5 -10
411

6-8
29
50

12 9 -1.7 @ -5
134

5. HOTELS The costs for an overnight stay at a hotel
are listed in the table at the right.

a. Write a matrix to organize the costs of an
overnight stay at the hotel.

b. \Mhat are the dimensions of the matrix?

c. Which room and night is the most expensive? least expensive?

Examples 5-5 Perform the indicated matrix operations. If the matrix does not exist, write
pp-t7o-t7t impossible.

-4 10

6 -12
75

?l

p. 569 element in each matrix

" -l-z

-9
-1

a
Jl-r :iil I

llsl

[-:j-l-' -z

7.fl

:l

.l
-2
11

-7

1 -,l

6 B-2
-7 -12 58

86 @ 7-
0 -621,7

J

1,

-9
79

4

0

@
J

0

@
5

-5
-8
-2

l

29
@-5

7-8
1, -1,

-23
11

sl
ol
ol

8

@

l- s 6 -4 z 1 al
te. l-a -4 o@-s ol

lz 3 -1 7 -s ol

12. -10 46
7 9 5

-2
-1

J

1

-3
-6

1, -20
-50
9 -13a@

-35
6 -14

-1.6
7

12

2

10

25

15.

*= Step-by-Step Solutions begin on page Rl2.

Extra Practice begins on page 8l 5.

Example I State the dimensions of each matrix. Then identify the position of the circled

?72 Chapter 6 Systems of Linear Equations and lnequalities



rxamnll B ffffifrl }lX,ff#:ea 
in square miles and the number of people Per square

Examples 5-5
pp. t7i-r7l

a. Write a matrix to organize the given data.

b. What are the dimensions of the matrix?

c. \Mhich state has the most people Per square mile? the fewest people per
square mile?

Perform the indicated matrix operations. If the matrix does not exist, write
impossible.

18. l8 -5 ls -4+t
l-7 -2-il-l,s

-il

-2 -7 'l ,r.
-3 1 -41

-9 51
14-67 ;]3-7

6

0
2r.5

2 -1,
1-3
710
B-9

20. -3

17

-5
722.

10

1

6

-2
B

-891-3
7-2-45

206
-4 -5
-90
-1, 9

6 -12

zt. lo B -4 -r1-ln -4 , rl
_B

J

24. VOTING The results of a recent poll are
organized in the matrix shown at the right.

a. How many people voted for Proposition 1?

b. How many more people voted against
Proposition 2 than for Proposition2?

c. How many votes were cast against the propositions?

SALES The manager of The Donut Delight Shop keeps records of the types of
donuts sold each day. TWo days of sales are shown.

a.

b.

C.

Describe what 245 represents.

Write a matrix that represents the sales for each day.

How much did each store make in sales over the two days for each type
of donut?

Which donut made the company the most money?

Propositon 1

Propositon 2
Propositon 3

For

562

789

1255

Against

t025
921

301

=25.:

:
I
a

!

*B,eahWq*lffLfn-k

Some Dutch settlers

brought donuts to Colonial

America. Since ovens were

not always available,

people began frying the

dough. Then sugar and

spices were added.

Source: Oracle Education
Foundation d.

47,213

Lesson 6-5 Organizing Data Using Matrices 373



r
:

:

:

5:

:

:

:

:

26. SCORES The average SAI scores for males and females are shown.

a. Organize the verbal scores and mathematical scores into two matrices.

b. Find the total score that males and females earned on the SAIs each year.

c. Express the difference between the verbal and mathematical scores in a matrix.

Perform the indicated matrix operations. If an operation cannot be performed,

..#s*ll"wH{qk, F
The SAT test consists of
three parts: math, critical

reading and writing. Each

part is worth 800 points,

and 2400 is the best

possible score, The

average SAT score is about

1518.

Source: Ihe Washington Post

wite impossible.

27.21-'s r r]*[-u, u] " l-; -Z

,l

[-s
1,,
lrt-1
lot-4

4

-3
-8

0

4

2

,l_;]
1l

tl

. (_,) 
l3 _:

il
:zl.l-iIs

ro. -r 
lrz

os1
s -+l-t -rl

-4
9

7

I q o

n.zl-t 7

[-, 2

1.3
24

-8
-7

0

8

-2
J

+4

10

-1
5

-9
1,

-3

Ir
- al-a

L,o

OPEN ENDED Write two matrices with a aifference of I 5 -2 zl
L-3 1 ol

ls -rl
CHATLENGE Write three matrices with a ,r* of I s ,l t urleast one of the

L-u ul
addends is shown as the product of a scalar and a matrix.

', 1l,t,'e 
transPose or A is Ar :55. REASONING For matrix A : . Write a

matrix B that is equal to its transpose BT.

REASONING Is it possible to add a3 x 2 matrix and a2 x 3 matrix? Explain.
Include an example or counterexample to support your answer.

OPEN ENDED Describe a real-world situation that can be modeled by using a
matrix. Then write a matrix to model the situation.

WRITING lN MATH Summarize how to perform matrix operations on matrices.

17.

Use Higher-Order Thinking Skills
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,r.uo=lt -8 1lr.,as:l s

L7 -3 4) [-1
findA + B.

SHORT RESPONSE The difference between the
length and width of a rectangle is 9 inches.
Find the dimensions of the rectangle if its
perimeter is 52 inches.

At a movie theater, the costs for various
amounts of popcorn and hot dogs are shown.

Which pair of equations can be used to find
p, the cost of a box of popcorn, andh, the cost
of a hot dog?

F p-th=8.5
p + 2h: 10.8

G p + h:8.5
2h + 4p :21.6

42. What is the solution set for 9 * x > 3?

A {rlx> -6lr
B {xlx > 6l

-t zl
41.

A 14 -1,3 3l
7 -s4)

5-8 1

6 -10 10

14 -13
6 -1,0

-4 -3
84

C ;]

D -1
-2

H p * h:8.5
2p + 4h:21..6
p * h:8.5
2p+2h=21.640.

C {x I x,< -6}
D {xlx<61

45. CHEMISTRY Orion Labs needs to make 500 gallons of 34% acid solution. The only
solutions available are a 25o/" acid solution and a 50'/" acid solution. Write and
solve a system of equations to find the number of gallons of each solution that
should be mixed to make the34% solution. (Lesson 6-5)

Use elimination

44. x+y:7
2x+y:11

47. SATES Marissa wants to make at least $75 selling caramel apples at the school
carnival. She plans to sell each apple for $1.50. Write and solve an inequality to
find the number of apples a she needs to make and sell to reach her goal if it costs
her $0.30 per apple. (Lesson 5-J)

Find the next three terms of each arithmetic sequence. (Lesson 3-s)

49. 4,7,10,13,. 49. 18,24,30,36,..

51. CRAFTS Mandy makes baby blankets and stuffed rabbits to sell at craft fairs. She
sells blankets for $28 and rabbits for $18. Write and evaluate an expression to find
her total amount of sales if she sells 25 blankets and25 rabbits. (Lesson l-4)

to solve each system of equations. (Lesson 6-4)

45. a-b =9
7a+b:7

55. -3x * 10:19

46. q+4r=-B
3q+2r:6

-36

.

Solve each equation. (Lesson 2-3)

52.5:4t-7
a55.6+i:-+S

c 
-c --4.f:t

54.

57.
d+5

8
56. 9:
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Using Matrices to Solve

The$
You solved systems of
equations by graphing,

using substitution, and

using elimination.
(Lesson 6-l through 6-4)

!$sw
, Write systems of

equations as

augmented matrices.
. Solve systems of

equations by using

elementary row

operations.

Nbw Vbcabulhrvr#@!t
augmented matrix

row reduction

identity matrix

Systems of Equations
WINB
The 30 members of the Washington High School's
Ski Club went on a one-day ski trip. Members can
rent skis for $22 per day or snowboards for $24 per
day. The club paid a total of $700 for rental
equipment.

The resort can use this information to find how
many members rented each type of equipment.

Augmented Matrices You can use a matrix called an augmented matrix to solve a
system of equations. An augmented matrix consists of the coefficients and the
constant terms of a system of equations. The coefficients and constant terms are

usually separated by a dashed line.

Augmented Matrix

fl
Make sure that the coefficients of the r-terms are listed in one column, the
coefficients of the y-terms are in another column, and the constant terms are in
a third column.

Write an Augmented Matrix

Write an augmented matrix for each system of equations.

a. -2x*7y=116x-4y-2
Place the coefficients of the equations and the constant terms into a matrix.

-2x * 7y =11
6x-4y=/

1-2
01

Linear System

x-3Y:$
-9x+2Y: -4

1-3
-92m

slencoe.com

. Extra Examples

. Personal Tutor

. Self-Check Quiz

. Homework Help

l-z Z

f a -4
I

r11
I

r)
I

lB. 3x
2x

Ir$
I

t-{
I

-2y:6
*3y=12

p Rersonal Tutor glencoe.com

SOIVe SyStemS Of EqUatiOnS You can solve a system of equations by using an

augmented matrix. By performing row operations, you can change the form of
the matrix.
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The following operations can be performed on an augmented matrix.

. lnterchange any two rows.

. Multiply all elements in a row by a nonzero constant.

. Replace one row with the sum of that row and a multiple of another row.

Row reduction is the process of performing elementary row operations on an
augmented matrix to solve a system. The goal is to get the coefficients portion of the

matrix to have tne fo.* | I ! l, ,fro known as the identity matrix.
LO 1J'

The first row will give you the solution for x,because the coefficient of y is 0 and the
coefficient of x is 1. The second row will give you the solution for y,because the
coefficient of r is 0 and the coefficient of y is 1,.

Use Row Operations to Solve a System

Use an augmented matrix to solve the system of equations.

-5r*3y=6*-Y=4
Step t Write the augmented *r,r*, 

| 
-? 

-?

1-1
01

'-)

4

-13

,, Alternate Method

I Row operations can be

; per{ormed in different

l, orders to arrive at the

I rur. result. ln

: Example 2, you could

. have started by

: multiplying the first

row, R,, by -!
: instead of
i interchanging the rows.

.,i

1-1
-53

The solution is (-9, -13).

I1. -7,4I
0 -2, 26

I

lr oi -s
Io ri-rs

The result is
placed in row 2.

The result is
placed in row 2.

Step s in the first row a 0, add the rows together.

The result is
placed in row I.

it,.

$C-h-"*kY:guttPrstle-s*s,rj ,o.
i
I
t

x+2y=6
2x+y:9

28. 2x -3Y:3x+y:14
p eersonal Tutor glencoe.com
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Step 2 Notice that the first element in the second row is 1. Interchange the rows
so 1 can be in the upper left-hand corner.

[-: -ii,Xl 
ffi{ni;tlrilirr+l I 1i:]

Step 5 To make the first element in the second row a 0, multiply the first row by
5 and add the result to row 2.

4

6

Step + To make the second element in the
,1row Dy -r.

second row a 1, multiply the second

[; ]'i,t] ts
To make the second element

[; 
-:i-,:] q



Yellowstone National Park

is America's first national

park. lt is located in

Wyoming, Montana, and

ldaho. The park was

established in 1872. The

most popular geyser in the

world, Old Faithful. is

located there.

Source: National Park Seruice

Matrices are useful for solving real-world problems. First, model the situation with a

system of equations and then write the augmented matrix"

PARKS A youth group traveling in two vans visited Yellowstone National Park.
The number of people in each van and the park fees are shown in the table.

a. Write a system of linear equations to model the situation. Then write the
augmented matrix.

Let a represent the adult fee, and let s represent the student fee.

2a + 6s :702 +
2a + 7s :174

b. Find the entrance fee for an adult and a student.

Step I To make the first element in the first row a 1, multiply the first row
,1
oY r'

I2 6,.102
I

2 7, 174
I

I2 6,L02
I

2 7'714
I

I1 3' 51
I

2 7,114
I

Step 2 To make the first element in the second row a 0, multiply the first row
by -2 and add the result to row 2.

r si srl
2 7'114 l

51

12

Step 3 To make the second element in the first row a 0, multiply the second

row by -3 and add the result to row 1.

p rersonal Tutor glencoe.com

Example I Write an augmented matrix for each system of equations.

13
01

lr?
51

12 @ll ?ii;

The solution is (15, 12). The adult fee is $15, and the student fee is $12.

@l-arekYwttPwgl!,s;*

5. CARNML At a carnival,44 tickets are required for 4 meals and 8 rides, and
58 tickets are required for 6 meals and 10 rides. How many tickets are required

D. 176' l' -x + 3Y: -10
5x-2Y:7

4. -4x * 6Y :2
-x-BY:Q

2. x-4y:5 l.
-2x + 8Y :1'
3x + 4y: -5 6.

2x-y:6

x*2Y:-1
2x-2y=-)
-x -f3Y : $
6x-3y=-3
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Example 2
p. r77

Example 5
P. r78

Example I
p. I75

Example 2
p. t77

7. x+!=-3
,-Y:L

9.3x-4y=-27
x+2Y:11

12. x+2y:-3
3x-Y:2

15. -6x*y:-1.5
x-2y=13

18. x-3y=-2
4x+y:31

21. x-y=2
3x-2y=2

24. -2x-4:8
5x+2Y:-2

21.4x-3y:24
2x*5y:-14

Use an augmented matrix to solve each system of equations.

8. x -U: -2
2x + 2y :12

10. x+4y:-6
2x-5Y:t

I l. SHOPPING Darnell and Sandra went shopping for graphic
novels. The store charges one price for all new books and
another for all old books.

a. Write a system of linear equations to model the situation.
Let n represent new books, and let b represent old books.

b. Write the augmented matrix.

c. What is the price for each type of book?

Sandra

Gw
NEwV

3 new
'10 old
$29.75

Darnell

^-e&rutV
3 new
4 old

$22.25

Write an augmented matrix for each system of equations.

Use an augmented matrix to solve each system of equations.

l!. -4x - 3y : -Bx+y:-12
16.3r*y=-6

x-5Y:-/

19. r*4:3
-3xi3y=27

22. x-2y:-1.5
2x + 5y :79

25. 3x - 6y =36
2x+4y--40

28. 3x * 2y :6
x+2Y=8

14. 2x * y:1
x*4Y:-$

17. x-y:7
9x-Stt=23

20. 2x - 3y = -20
x+2y--t1.

25. 4x *3y = -9x+4y--25
26. 2x *3y:11

3x - Y: -11
29. 4x - 3y :5

2x+9Y:6

5G.l 6

L-8

Example 5 50. CHEERLEADING If the Franklin High School cheerleaders replace 8 uniforms and
P''78 6 poms, the cost is $378. If they replace 6 uniforms and 9 poms, the cost is $333.

a. Write a system of linear equations to model the situation. Let u represent
uniforms, and let p represent poms.

b. Write the augmented matrix.

c. What is the cost of each uniform and each pom?

Write a system of equations for each augmented matrix.

s zi7
I

-1 -4,5I
oi rol e.l 1, zis
1,,-2) L-5 10;4

1

0

1,

0

5t.

oi-ro
I

4t, 8 Ql-1 Z),:;l
-uirl
11i01

O : step-by-step Solutions begin on page Rl2.

Extra Practice begins on page 8l 5.

*l
Lesson 6-7 Using Matrices to Solve Systems of Equations 379



SCHOOT STORE Nari is checking items being shipped to the school store. The
shipment contains notebooks that cost $22per box and mugs that cost $40 per
box. She counts 16 boxes, and the invoice states that the order totals $460. How
many boxes of each item were received?

,58. PARTIES Mel is having a few friends over, and she is
buying subs and cans of sodas for them. Mel bought
28 items.If Mel spent $56.70, how many subs did
she buy? How many sodas did she buy?

59. RENTALS Makya and his three sisters rented 2 items each at the video store.
Members can rent movies for $4 and video games for $4.50. If Makya and his
sisters spent $33.50, how many movies did they rent? How many games did
they rent?

matrix to solve each system of equations.

*F:aF$l,orylidE-tnt l'--j

According to a survey of
girls between the ages of 8

and 15, watching videos is

a popular slumber pafi
activity.

Source: Blockbuster

: Look for a Pattern

I Looking for a paftern

: can help to identify a

r function and write an

i equation.

Use an augmented

40.2x*y:-1
-2x*A=-4

4t. 3x -9y:12
-2x * 6Y :9

41. x+2y:3
2x+4Y=$

44. 4x - 3y :1.
-Bx*6Y:-2

42.3x-A:1.
-\2x -r 4y :3

45.6x-2y=-4
-3x+Y:2

46. # MULTIPLE REPRESENTATIONS In this problem, you will investigate the different
representations of the following problem and their impact on the solution.

Paloma exercises every morning for 40 minutes. She does a combination of
aerobics, which burns about 11 Calories per minute, and stretching, which burns
about 4 Calories per minute. Her goal is to burn 335 Calories during her routine.
How long should she do each activity to burn 335 Calories?

a. VERBAI List the representations that would be appropriate to solve the
problem.

b. AIGEBRAIC Select a representation and solve the problem.

c. ALGEBRAIC Select a different representation and solve the problem.

d. VERBAT Write about the relationship between the representations of the
problem. How did each affect your solution?

47. REASONING Explain why the system represented Orl? :' '16 2

a
J

-5
has no solution.

48.

49.

WRITING tN MATH Describe the advantages and disadvantages of using an

augmented matrix to solve a system of equations.

CHAIIENGE For a { 0, what is the solution of the system represented by

l: -:i -2)'
50. OPEN ENDED Write a word problem for the system represented O, l1 :

Solve the system, and explain its meaning in this situation. ' 12 1

51. WRITING lN MATH Summarize how to write and use an augmented matrix to
solve a system of linear equations.
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SHORT RESPONSE Tonisha paid$25.75 for
3 games of miniature golf and 2 rides on
go-karts. Trevor paid $35.75 for 4 games of
miniature golf and 3 rides on go-karts. How
much did each activity cost?

What is the solution of this system of
equations?

Jo.s* - 2y :17
lzx + v: ro4

PROBABIIITY Lexis scored BB, 95 , 77 , and 93
on her first four tests. What grade must she
get on her fifth test to earn an average of 90
for all five tests?

Pablo's PizzaPlace estimates that 42'/" of
their annual sales go toward paying
employees. If the pizza place makes $4156.50
on Friday, approximately how much went for
paying employees?

A $98.96

B fi7745.73

c $174.57

D 917457.30

Perform the indicated matrix operations. If an operation cannot be performed,
wite impossible. (Lesson 6-6)

-67
15 -B
93 t:l l,: il

8

4

-4
5

-8
J

57.til
ls -24

se. l-s 7 e

lr, -1 B

,s. -:l-7 -1 ' ;]L-1 5 7
-l *[, -4 ,)

60. SPORTS In the 2006 Winter Olympic Games, the total number of gold and
silver medals won by the U.S. was 18. The total points scored for gold and
silver medals was 45. Write and solve a system of equations to find how
many gold and silver medals were won by the U.S. (Lesson o-5)

61. DRIVING Tires should be kept within 2 pounds per square inch (psi) of the
manufacturer's recommended tire pressure. If the recommendation for a

tire is 30 psi, what is the range of acceptable pressures? (Lesson s-s)

Write an equation in slope-intercept form for the line that passes through the
given point and is parallel to the graph of each equation. (Lesson 4-4)

62. (-3,2);y:x-6
6s. (3,3);y=?r-,

65. (2, -l); y : 2x -r 2 64. (-5, -a); y = L;x + t

66. (-4, -s);y: -1y *, 67. (-i.,2);y: -l* - n

Simplify each expression. (Lesson l-4)

6s. 2(7p + a) 6e.

71. -2(4m-6+Bm) 72.

-3(3 - 8x)

5s-Bs+z(-+g)

Lesson 6-7

70. -3y + 5(4y)

tt. 72(4c + 3b)
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Systems of Inequalities

Thent
You graphed and solved

linear inequalities.

(Lesson 5-6)

D{sur
. Craph systems of linear

inequalities.
. Solve systems of linear

inequalities by

graphing.

NGw Ubcabulbr.vrN-#t

system of inequalities

m
glencoe.com

. Extra Examples

. Personal Tutor

. Self-Check Quiz

. Homework Help

. Math in Motion

]acui is beginning an exercise program that
involves an intense cardiovascular workout.
Her trainer recommends that for a person her
age, her heart rate should stay within the
following range as she exercises.

o It should be higher than 102 beats per
minute.

o It should not exceed l74beats per minute.

The graph shows the maximum and minimum
target heart rate for people ages 0 to 30 as they
exercise. If the preferred range is in light
green, how old do you think jacui is?

?' 190

= 
r80

'E r70

b 160

f rso

S r+og r3o

I rzo
lEE ll0
E too
6J

-90
80

sr0ls2025
Age (in years)

Systems Of lnequalitieS the graph above is a graph of two inequalities. A set of
two or more inequalities with the same variables is called a system of inequalities.

The solution of a system of inequalities with two variables is the set of ordered pairs
that satisfy all of the inequalities in the system. The solution set is represented by the
overlap, or intersection, of the graphs of the inequalities.

Solve by Graphing

Solve the system of inequalities by graphing.

y)-2x*l
y<x*3
The graph of y : -2x * 1 is dashed and is not
included in the graph of the solution. The graph
of y = r * 3 is solid and is included in the graph
of the solution.

The solution of the system is the set of ordered
pairs in the intersection of the graphs of y > -2x + 1

and q < x * 3. This region is shaded in green.

When graphing more than one region, it is helpful to use two different colored
pencils or two different patterns for each region. This will make it easier to see

where the regions intersect and find possible solutions.

lA.y<3
x+a>1

lB.2x+y>2
2x-ta<4

lD. x+y>2
-4x-t2y<8

d chesk.Yqu r., Frqgtets.l

lC- u> -4
3x+y<2

Sometimes the regions never intersect. When this happens, there is no solution
because there are no points in common'
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Paralle! Boundaries

A system of equations

that are parallel lines

does not have a

solution. However, a

system of inequalities

with parallel

Mat{r in Motion,
Animation glencoe.com

*B,€$"t{adld Ei{n*

No Solution

Solve the system of inequalities by graphing.

3x-u>2
3x-y<-5
The graphs of3x - A :2 and3x - y = -5 are
parallel lines. The two regions do not intersect at
any point, so the system has no solution.

ci-ee*:Yo,utiBte-g$es"*

2A.y>3
y <1.

-l 

,3x-y--5Vm# ,IU
)zx - v =',

28. x+6u<2
a>-!x+7

\Alhen using a system of inequalities in a real-world
whole-number solutions will make sense.

p Rersonal Tutor glencoe.com

problem, sometimes only

Whole-Number Solutions

EIECTIONS Monifa is running for student council. The election rules say that for
the election to be valid, at least 80"/" ol the 900 students must vote. Monifa
knows that she needs more than 330 votes to win.

a. Define the variables, and write a system of inequalities to represent this
situation. Then graph the system.

Let r = the number of votes required by the
election rules; 80% of 900 students is720
students.Sor>720.

Let o : the number of votes that Monifa
needs to win. So u > 330.

The system of inequalities is r > 720 and
a > 330.

b. Name one possible solution.

Only whole-number solutions make sense in
this problem. One possible solution is
(800,400);800 students voted and Monifa
received 400 votes.

th-eekYqqJ,Brqg;e-t*
5. FUNDRAISING The Theater Club is selling shirts. They have only enough

supplies to print 120 shirts. They will sell sweatshirts for $22 and T-shirts
for $15, with a goal of at least $2000 in sales.

A. Define the variables, and write a system of inequalities to represent this
situation.

B. Then graph the system.

C. Name one possible solution.

D. Is (45,30) a solution? Explain.

p lersonal rutor glencoe.com
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-,o
6'z
IE

o

=6'
o

o
o5

z

Student government might

be a good activity for you

if you like to bring about
change, plan events, and

work with others.

boundaries can have a

solution. For example:

900

800

700
600
500

Number of Votes Required



Examples I and 2
pp.382-585

Example 5
p.58I

Examples I and 2
pp. 182-58,

Example 5
p. 585

l. x>4
u<x-3
J_

5. y<3r*B
a>4x

5. y<2x-7
y>2x+7

7.2x+u<5
2x*a<7

2.y>-2
y<x+9

4.3x-u>-L
J_

2x+y>5
6.y>-2x*5

a>-2x+10
J_

8.5x-y<-2
5x-y>6

Solve each system of inequalities by graphing.

9. AUTO RACING At a racecar driving school there are
safety requirements.

a. Define the variables, and write a system of
inequalities to represent the height and weight
requirements in this situation. Then graph the
system.

b. Name one possible solution.

c. Is (50, 180) a solution? Explain.

Solve each system of inequalities by graphing.

y <6
y>x+3
y<5x-2
y>-6x+2
u>x+10
y<x-3
4x+y>-7
y<-4x+L
5x-y<-6
3x-y>4
ICE RINKS Ice resurfacers are used for rinks of at least 1000 square feet and up
to 17,000 square feet. The price ranges from as little as $10,000 to as much as

$150,000.

a. Define the variables, and write a system of inequalities to represent this
situation. Then graph the system.

b. Name one possible solution.

c. Is (15,000,30,000) a solution? Explain.

PIZZERIA Josefina works between 10 and 30 hours per rveek at a pizzetia. She

earns $6.50 an hour, but can earn tips when she delivers pizzas.

a. Write a system of inequalities to represent the dollars d she could earn for
working h hours in a week.

b. Graph this system.

c. If fosefina received $17.50 in tips and earned a total of $180 for the week, how
many hours did she work?

14.

17.

20.

2t.

t0.

t3.

I6.

t9.

22.

y >-0
y<x-5
2x-y<6
x-Y'-L
y<5x-5
y>5x+9
3x-y>-2
y<3x+4
*-Y'8
y <3x

12. y<x+10
y>6x+2

15.3x-y>-5
5x - y <9

18. y.3x - 5
3x-y>-4

2l.y>2x-3
2x-y>1,

24. 4x +y < -2
y>-4x

25.

26.

am
\E,/DRNflNG 5CHOOL

@
1 8 years of age or older
Good physical condition

Under6ftTin.tall
Under 295 lb

ffi

O : Step-by-Step Solutions begin on page Rl2'

Extra Practice begins on page 815.
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Solve each system of inequalities by graphing.

27. x+a>7
x+y<2

50.y<4x+13
4x-y>1,

5l.y>-12x+1
y<9x+2

28. 3x -y < -2 29,
3x-y<1.

51.4x-y<-3 52.
y>4x-6

54.2y>x 55.

x-3y>-6

2x-y<-11
3x-y>12
a<2x+7
y<2x-3
x-5y>-15
5u>x-5

Jihool,Ji4'*e*
Notebooks........S2.50

56. CTASS PROTECT An economics class formed a company
to sell school supplies. They would like to sell at least
20 notebooks and 50 pens per week, with a goal of
earning at least $60 per week.

a. Define the variables, and write a system of
inequalities to represent this situation.

b. Graph the system.

c. Name one possible solution.

Junior Achievement is a

worldwide organization ol
volunteers that teaches

students about

entrepreneurship, work

readiness, and finance

through hands-on

pr0grams.

Source: J u n ior Ach ieve m ent

FINANCIAI LITERACY Opal makes $15 per hour working for a photographer. She

also coaches a competitive soccer team for $10 per hour. Opal needs to earn at
least $90 per week, but she does not want to work more than 20 hours per week.

a. Define the variables, and write a system of inequalities to represent this
situation.

b. Graph this system.

c. Give two possible solutions to describe how Opal can meet her goals.

d.Is (2,2) a solution? Explain.

58. CHALTENGE Create a system of inequalities equivalent to I xl < 4.

REASON|NG State whether the following statement is sometimes, always, ot neaer
true. Explain your answer with an example or counterexample.

Systems of inequalities zuith parallel boundaries haoe no solutions.

REASONING Describe the graph of the solution of this system without graphing.
6x-3y<-5
6x-3y>-5

OPEN ENDED One inequality in a system is 3x - y > 4. Write a second inequality
so that the system will have no solution.

CHATLENGE Graph the system of inequalities. Estimate the area of the solution.
u>1
u<x*4
a<-x*4

WRITING lN MATH Refer to the beginning of the lesson. Explain what each colored
region of the graph represents. Explain how shading in various colors can help to
clearly show the solution set of a system of inequalities.

59.

40.

4t.

42.

*Bsaht$qrHfUink

Use Higher-Order Thinking Skills

4t.
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44. EXTENDED RESPONSE To apply for a

scholarship, you must have a minimum of
20 hours of community service and a grade-
point average of at least 3.75. Another
scholarship requires at least 40 hours of
community service and a minimum grade-
point average of 3.0.

a. Write a system of inequalities to represent
the grade point average g and community
service hours c you must have to apply.

b. Graph the system of inequalities.

c. If you are eligible for both scholarships,
give one possible solution.

45. GEOMETRY What
is the measure
of 11.?

45. GEOMETRY What is the volume of the
triangular prism?

F 120 cm3

G 96 cm3

H 48 cm3

I 30 cm3

47. Ten pounds of fresh tornatoes make about
15 cups of cooked tomatoes. How many cups
of cooked tomatoes does one pound of fresh
tomatoes make?

1A licups
B 3 cups
C 4 cups

D 5 cups
c 90'
D 930

A 930

B 87"

50.

55.

sum, difference, or product.

(Lesson 6-7)

-2x*5Y:-9
2x-4y=6
-5r + 6y :41
3x - 4: -27

1l
-gl,findeach

6l

48. 3x *2y:12 49.

-2x-2y=-10
51. -3x - 6y : -42 52.

x+4Y=30
l+ s Gl t 3 s

IfA:l; -1 -slandr:l-s s

l, -3 ?l [, 2

Solve each system by using matrices.

A+B
B+A

2x+y:2
5x+2y:7
-3x - U: -46
7x-6y:Q

(Lesson 6-5)

54.

57.

60. ENTERTAINMENT A group of 11 adults and children
bought tickets for the baseball game. If the total cost
was $156, how many of each type of ticket did they
buy? (Lesson 6-a)

Graph each inequality. (Lesson 5-6)

61.4x-2.2y 62.9x-3y <0

Evaluate each expression. (Lesson l-l)

64. 33 65. 24
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59. -28

Adult...r,..:....$15

ChildreU,$12

61.2y<-4x-6

ss. A-B
58, B_A

66. (-4)3



Math Online

Graphing lechnology Personal Tutor

You can use a Tl-NspirerM or Tl-NspirerM CAS technology to explore systems of
inequalities. To prepare your calculator, select New Document from the Home
screen. Then select Add Graphs & Ceometry.

Graph Systems of Inequalities

Mr. fackson owns a car washing and detailing business. It takes 20 minutes to
wash a car and 50 minutes to detail a car. He works at most 8 hours per day and
does at most 4 details per day. Write a system of linear inequalities to represent
this situation.

First, write a linear inequality that represents the time it takes for car washing and
car detailing. Let x represent the number of car washes, and let y represent the
number of car details. Then 20x + 60y < 480.

To graph this using a graphing calculator, solve for y.

20x*60y<480
60y.-20x+480

1-A<-ix+8
Mr. ]ackson does at most 4 details per day. This means thaly < 4.

Step t Graphy .4. Press @ Window; Window
Settings @ -4,30, -2,10 @. Press clear to

delete : ?nd then type O O 4 @.

1

Step 2 Graph y . -** + B. Press clear once,

delete :, and then tip" Og@ (1 + 3)
tr+8@.

The darkest shaded half-plane of the
graph represents the solutions.

Original inequali$

Subtract 20x from each side and simplify.

Divide each side by 60 and simplify.

Analyze the Results

l. If Mr. ]ackson charges $75 for each car he details and $25 for each car wash,
what is the maximum amount of money he could earn in one day?

2. What is the greatest number of car washes that Mr. Jackson could do in a day?
Explain your reasoning.
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Key Conrepts
Systems of Equations (Lessons 6-r through 6-4)

. A system with a graph of two intersecting lines has one

solution and is consisfent ond independent.

. Graphing a system of equations can only provide

approximate solutions. For exact solutions, you must

use algebraic methods.

. ln the substitution method, one equation is solved

for a variable and the expression substituted to find the

value of another variable.

. ln the elimination method, one variable is eliminated

by adding or subtracting the equations. Sometimes

multiplying one equation by a constant makes it
easier to use the elimination method.

Matrices (Lessons 6-6 and 6-7)

. Matrices can be added or subtracted only if they

have the same dimensions. Add or subtract

corresponding elements.

. To multiply a matrix by a scalar (, multiply each

element in the matrix by k

. An augmented matrix can be used to solve a system

of equations.

Systems of lnequalities (Lesson s-8)

. A system of inequalities is a set of two or more

inequalities with the same variables.

. The solution of a system of inequalities is the

intersection of the graphs.

Be sure the Key Concepts

are noted in your Foldable.

Key Vocabulary
augmented matrix g. 376)

consistent (p.333)

dependent (p,333)

dimension (p. J6e)

element (p.36e)

elimination (p. i48)

inconsistent (p.335)

independent (p.333)

matrix (p.36e)

scalar (p, rzr)

scalar multiplication (p. 37r)

substitution (p.342)

system of equations (p. i33)

system of inequalities (p.382)

Vocabulary Check
State whether each sentence is true or false.lf false,
replace the underlined term to make a true
sentence.

t. If a system has at least one solution, it is said to
be consistent.

2. If a consistent system has exactly two solution(s),
it is said to be independent.

t. If a consistent system has an infinite number of
solutions, it is said to be inconsistent.

4. If a system has no solution, it is said to be
inconsistent.

5. Substitution involves substituting an expression
from one equation for a variable in the other.

6. In some cases, dividing two equations in a
system together will eliminate one of the
variables. This process is called elimination.

7. Each number in a matrix is called a(n) dimension,

8. A constant by which you multiply a matrix is
called a scalar.

An ausmented matrix consists of the coefficients
and the constant terms of a system of equations.

A set of two or more inequalities with the same
variables is called a svstem of eouations.

9.
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Lesson-by-lesson Review

Graphing Systems of Equations (pp. i5i-i5e)

x-Y=1
x+Y:5
U:2x-4
4x+y:2
2x-3y:-6
A:-3x+2
-3x*U:-3
Y=x-3
x+2y:6
3x+6y:3
3x+y=5
6x :1.0 - 2A

MAGIC NUMBERS Sean is trying to find two
numbers with a sum of L4 and a difference
of 4. Define two variables, write a system
of equations, and solve by graphing.

Substitution @p. 542-347)

Use substitution to solve each system of
equations.

18. x + y:3
x=4

20. 3x *2y:16
x=3y-2

22. y:5x -3
x+2Y:27

24. GEOTUIETRY The perimeter of a rectangle is
48 inches. The length is 6 inches greater than
the width. Define the variables, and write
equations to represent this situation. Solve
the system by using substitution.

ll.

12.

15.

14.

15.

16.

17.

number of solutions
it has. If it has one
solution, name it.

A:2x+2
A:-3x-3
The lines appear to
intersect at the point (-1,0). You can check this
by substituting -1 for r and 0 for y.

CHECK A:2x +2
0L2(-1)+2
0L-2+2
0:0y'
A=-3x-3
0i-3(-1)-3
0:3-3
0:0y'

The solution is (-1,0).

Original equation

Substitution

Multiply.

Original equation

Substitution

Multiply.

19.

21.

25.

x+3y:-28
a=-5x
*-y:8
A=-3x
x*3Y:)
xl!=t

Use substitution to solve the system.

3x-y:19
Y=x-4

3x-y=t$ Firstequation

3x - (x - 4) = 18 Substihrte x - 4lo. y.

2x+4=1.8 Simplify.

2x = L4 Subtract 4 from each side.

Divide each side by z.

Use the value of x and either equation to find
the value for y.

U=x-4 Secondequation

- 7 - 4or3 Substituteandsimplify.

The solution is (7,3).
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Elimination Using Addition and Subtraction (pp. i48-i54)

ilimination Using Multiplication (pp. iss-i6o)

Use elimination to solve each system of
equations.

25. x+U=13
x-Y=5

27. x+4U=-4
x+1'0Y:-1.6

29.6x*y:9
-6x * 3Y :1.5

51.2x*2!=4
2x-W--46

26. -3x*4A=2L
3x+3y--14

28. 2x * y: -5*-Y:2
10. x-4A=2

3x+4y=38
52. 3x *2y =g

x*2Y:)

55. BASEBALT CARDS Cristiano borght24
baseball cards for $50. One type cost $1 per
card, and the other cost $3 per card. Define
the variables, and write equations to find the
number of each type of card he bought.
Solve by using elimination.

Use elimination to solve the system of
equations.

3x-5y:tl
x*5y--3

3x-5Y:tl
(+) x*5y:-J

4x -- 8 The variable y is etiminated.

x = 2 Divide each side by +.

Now, substitute 2 for x in either equation to find
the value of y.

3x - 5Y : l! First equation

3(2) - 5y = Ll Substitute.

6 - 5Y = tl MultiPlY.

-Sy :5 Subtract 6 from each side.

U = -1. Divide each side by -1.
The solution is (2, -1).

Use elimination to solve each system of
equations.

54. x+y=4
-2x * fu:7

!6. 3x * 4y =1
5x+2y:t1

58. 8x - 3y : -35
3x + 4Y :33

40. -7x *3y:12
2x-8y=-32

42. BAKE SAIE On the first
day, a total of 40 items
were sold for $356.
Define the variables,
and write a system of
equations to find the
number of cakes and
pies sold. Solve by
using elimination.

x-Y=-2
2x + 4y:38

-9x*3y=-33x-2y:-4
2x+9y:3
5x + 4y :26
8x-5y:t$
6x + 6y: -6

l)akeSale
fies $to
Cakes 5A

Use elimination to solve the system of
equations.
3x+6y:5
Lx*3y-5
Notice that if you multiply the second equation
by -2, the coefficients of the y-terms are
additive inverses.

3x+6y=6
2x+3y:5@

Now, substitute 4 for r in either equation to find
the value of y.

2x + 3y :5 Second equation

2(4) + 3y :5 Substitution

I + 3Y :5 MultiPlY.

3y = -3 Subtract 8 from both sides.

U : -1. Divide each side bY r.

The solution is (4, -L).
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Determine the best method to solve each
system of equations. Then solve the system.

4!.y:Y-g 44.

U:-3x
45, x +3y =12 46.

x=-6y
47. 3x * 2y : -4 48.

5x+2Y=-g
49. 3x * 4y:26 50.

2x + 3Y :19

A: -x
U :2x
x+y=10
x-Y:18
6x+5y=9
-2x*4=14
ll.x - 6y :3
5x -8y - -25

5t. COINS Tionna has saved dimes and quarters
in her piggy bank. Define the variables, and
write a system of equations to determine the
number of dimes and quarters. Then solve
the system using the best method for the
situation.

Determine the best method to solve the system
of equations. Then solve the system.

3x*5y:4
4x*y--6
Solve the second equation for y.

4x+y=-6
U=-6-4x

Substitute -6 - 4x for y in the first equation.

3x + 5(-6 - 4x) = 4 Substitute.

3x -30 -20x:4 DistributivePropefi

-17x-30=4 Simplify.

-17x : 34 Add ro to each side.

x : -2 Divide by -lz.
Last, substitute -2 for r in either equation to
fndy.

4x + y : -6 Secondequation

4(-2) + U = -6 Substitute.

-8+Y:-6 MultiPlY'

Add 8 to each side.

Perform the indicated matrix operation.

" l-; 
-tl.l-t 

;]

sr. l5 -8 +l _lo -4 -31"'[-u z -o] 
-la , ,l

* ,13 -: -1 :1
17 -6 811

55. POILS The results of a poll are shown. How
many votes were cast against both tax levies?

For Asainst

rax Levv r [68 risl
Tax LevY z loo '11

To add the 2 x 3 matrices, add the
corresponding elements.

l, s -61 l-, -1 6l
l, z tl*l-; 4 -slL JL ]

fe+t-zl e+(-1)
:l

lz+t-o) 2+4 1,

h8 ol:l I

fr 6 -n)

Organizing Data Using Matrices (pp. i6e-i7s)
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Using Matrices to Solve Systems of Equations (pp.576-rsr)

Use an augmented matrix to solve the system
of equations.
x*3y:t1
3x * 4y:18
Step I Write the augmented matrix.

1 3:11
3 4:18

Multiply the first row by -3 and add the
result to row 2.

Step 5 Multipty the second row by -f .

ll ji-l;l 4lt ?i'i
Multiply the second row by -3 and
the result to row 1.

r sirrl
0 1: 3l

ll iitl@11 _ii_rl

The solution is (2,3).

Use an augmented matrix to solve each system
of equations.

56. x-2y:-5
2x+3y=4

58. 2x *3y:g
x-5Y=-22

60. 2x - 4y:70
x+2Y:5

62. x-2y=-26
2x-3y:-42

64. x-4=-16
3x + 4y :72

x-Y:5
3x+3y=3
2x + 4y: -76
x-2y=Q
x-U=11
3x+5y:-1
x-3y:24
5x-2y=/)
x+3y:12
2x-4y=14

66. ART Mateo spent a total of $36 on 10 art
supply items. How many bottles of paint
and paint brushes did Mateo buy?

Solve the system of inequalities by graphing.

y<3x*1.
u>-2x*3
J_

The solution set of the system is the set of
ordered pairs in the intersection of the two
graphs. This portion is shaded in the graph
below.

v
:: :

I

,1, i.++

Solve each system of inequalities by graphing.

67. x>3
y<x+2

69.y<3x-1.
u>-2x+4
J_

68. y <5
y>x-4

70. y.-x-3
y>3x-2

71. IOBS Kishi makes $7 an hour working at
the grocery store and $10 an hour delivering
newspapers. She cannot work more than
20 hours per week. Graph two inequalities
that Kishi can use to determine how many
hours she needs to work at each job if she
wants to earn at least $90 per week.
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Chapter Test

Graph each system and determine the number of
solutions that it has. If it has one solution, name it.

l' Y =2*
U=6-x

2'Y=x-3
U=-2x+9

l. x-y-4
x+y=10

4.2x-t3y=4
2x+3y:-1

Use substitution to solve each system of equations.

5'Y:*+8
2x-t ! - -10

6. x=-4y-3
3x-2y=$

7. GARDENING Corey has 42 feet of fencing around
his garden. The garden is rectangular in shape,
and its length is equal to twice the width minus
3 feet. Define the variables, and write a system
of equations to find the length and width of the
garden. Solve the system by using substitution.

8. MULTIPIE CHOICE Use elimination to solve
the system.

6x-4Y=6
-6x*3Y=0

A (5,6)

B (-3, -6)
c (1,0)

D (4, -B)

9. SHOPPING Shelly has $175 to shop for jeans and
sweaters. Each pair of jeans costs $25, each
sweater costs $20, and she buys 8 items.
Determine the number of pairs of jeans and
sweaters Shelly bought.

12.

t5.

14.

Use elimination to solve each system of equations.

10. z * A:13
x-y:5

ll. 3r *7y =2
3x - 4y :13
x+y-8
x-3y:-4
2x + 6y =19
3x + 2y :13

MAGAZINES ]ulie subscribes to a sports magazine
and a fashion magazine. She received 24 issues
this year. The number of fashion issues is 6 less
than twice the number of sports issues. Define
the variables, and write a system of equations to
find the number of issues of each magazine.

Perform the indicated matrix operations. If an
operation cannot be performed, write impossible.

ls. [3 -5
lr 8

rc. 1-z 6

Lo e

zl+lrz -7

Use an augmented matrix to solve each system
of equations.

18. y =!1
x+2Y=21

19. x*U=12
Y=x-4

2O. x *A:15
*-Y:9

Solve each system of inequalities by graphing.

22. x>2 2!. x+y<S
y<4 y>x+z

l-z
n. -zl 6

Ls

-61

;il

21. 3x *5y =7
2x-3y:ll

24.3x-y>9
y>-2x

25. y>2x*3
-4x-3y>12
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Guess and Check
It is very important to pace yourself and keep track of how much time
you have when taking a standardized test. If time is running short, or if
you are unsure how to solve a problem, the guess and check strategy
may help you determine the correct answer quickly.

,#"

e
f- :g

, ,.:

C"ffi
O0
€

q
s

Strategies for Guessing and Checking

Carefully look over each possible answer choice, and evaluate for
reasonableness. Eliminate unreasonable answers.

Ask yourself:

o Are there any answer choices that are clearly incorrect?

o Are there any answer choices that are not in the proper format?

o Are there any answer choices that do not have the proper units for the correct
answer?

For the remaining answer choices, use the guess and check method.

. Equations: If you are solving an equation, substitute the answer choice for the
variable and see if this results in a true number sentence.

o Inequalities: Likewise, you can substitute the answer choice for the variable
and see if it satisfies the inequality.

. System of Equations: Find the answer choice that satisfies both equations of
the system.

Choose an answer choice and see if it satisfies the constraints of the problem
statement. Identify the correct answer.

. If the answer choice you are testing does not satisfy the problem, move on to
the next reasonable guess and check it.

. When you find the correct answer choice, stop. You do not have to check the
other answer choices.

r, i,
ll
l:,

ll

!:

\i
"1,t::',:

'--> S c O'\\ lr. a " * X*,_..,
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[nr - 8y:20
[-3x+5y=-74'
0)

-2)

Solve

A (5,

B (4,

C

D

(3, -1)
(-6, -5)

Read the problem. Identify what you need to know. Then use the information
in the problem to solve.

The solution of a system of equations is an ordered pafu, (x, y). Since all four answer
choices are of this form, they are all possible correct answers and must
be checked. Begin with the first answer choice and substitute it in each equation.
Continue until you find the ordered pair that satisfies both equations of the system.

The ordered pair (3, -1) satisfies both equations of the system. So, the correct
answer is C.

Read each problem. Eliminate any unreasonable
answers. Then use the information in the problem
to solve.

l. Gina bought 5 hot dogs and 3 soft drinks at the
ball game for $11.50. Renaldo bought 4 hot dogs
and 2 soft drinks for $8.50. How much does a
single hot dog and a single drink cost?

2. The bookstore hopes to sell at least 30 binders and
calculators each week. The store also hopes to
have sales revenue of at least $200 in binders and
calculators. How many binders and calculators
could be sold to meet both of these sales goals?

A hot dogs: $1.25
soft drinks: $1.50

B hot dogs: $1.25
soft drinks: $1.75

C hot dogs: $L.50
soft drinks: $1.25

D hot dogs: $1.50
soft drinks: $1.75

H

G

25 binders,
5 calculators

12 binders,
15 calculators

22binders,
9 calculators

28 binders,
6 calculators
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Read each question. Then fill in the correct answer
on the answer document provided by your teacher
or on a sheet of paper.

l. \Alhich of the following terms besf describes the
system of equations shown in the graph?

A consistent

B consistent and dependent

C consistent and independent

D inconsistent

Use substitution to solve the system of equations
below.

(., _1.a-4x-7
{
l3x-2Y:-1

Which ordered pair is the solution of the system
of linear equations shown below?

F (3,5)

G (4, -1)

" (8,1)

B (4, -9)

F $4s

G $59

H (5, -2)
I e6,2)

t (- rz't)
D (-6,4)

H $1OB

J $ttq

lZr - sy = -50
lz* - sy: -38

A home goods store received $881 from the sale

of 4 table saws and 9 electric drills. If the receipts
from the saws exceeded the receipts from the
drills by $71, what is the price of an electric drill?
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5. A region is defined by this system.

v> -i'-'
y>-x+3

In which quadrant(s) of the coordinate plane is
the region located?

A I and IV only
B III only

A (1,3)

B (7, -4)

C I, II, and IV only
D II and III only

Which of the following terms best d,escribes the
system of equations shown in the graph?

F consistent

G consistent and independent

H consistent and dependent

j inconsistent

7. Use elimination to solve the system of equations
below.

3x+2y=-2
2x-2;y--18

c (-2, -3)
D (-4,5)

What is the solution of the following system of
equations?

7

4

(7,5)

no solution

Question 8 You can subtract the second equation from the

first equation to eliminate the x-variable. Then solve for y.

[v:ox-
lv=ox+

F (2,71) H

G (-3, -1.4) I



Math Online

Standardized Test Practice

Record your answers on the answer sheet provided
by your teacher or on a sheet of papeL

9. GRIDDED RESPONSE Angie and her sister have $15
to spend onpizza.Amedium pizzacosts $11.50
plus $0.75 per topping. \A/hat is the maximum
number of toppings Angie and her sister can get
on their pizza?

10. Write an inequality for the graph below.

GRIDDED RESPONSE Christy is taking a road trip.
After she drives 12 more miles, she will have
driven at least half of the 108-mile trip. \Mhat is
the least number of miles she has driven so far?

Write an equation in slope-intercept form with a

slope of -l and,a y-intercept of 6.

A rental company charges $9.50 per hour for a
scooter plus a $15 fee. Write an equation in slope-
intercept form for the total rental cost C of
renting a scooter for fu hours.

GRIDDED RESPONSE A computer supplies store is
having a storewide sale this weekend. An inkjet
printer that normally sells for $179.00 is on sale
for $1.43.20. \iVhat is the percent discount of the
sale price?

In 1980, the population of Kentucky was about
3.66 million people. By 2000, this number had
grown to about 4.04 million people. What was
the annual rate of change in population from
1980 to 2000?

Joseph's cell phone service charges him $0.15 per
each text message sent. Write an equation that
represents the cost C of his cell phone service for
text messages f sent each month.

A store is offering a $15 mail-in-rebate on all
printers. If Mark is looking at printers that range
from $45 to $89, how much can he expect to pay?

Record your answers on a sheet of paper. Show
your work.

18. The table shows how many canned goods were
collected during the first day of a charity food
drive.

Estimate how many canned goods will be
collected during the S-day food drive. Explain
your answer.

Is this estimate a reasonable expectation?
Explain.

t5.

16.

17.

I l.

t2

t5.

14.

b.

I 2 5 4 5 5 7 I 9 t0 II 12 t3 t4 t5 t5 17 I8

6-l 6-2 6-5 5-3 5-8 6-l 6-3 5-5 5-3 5-5 5-3 4-2 4-2 5-3 2-7 2-1 5-4 l-4
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r:hes
ln Chapter l, you performed

operations on expressions

with exponents.

D-Usw
ln Chapter 7, you will:

. Simplify expressions involving

monomials.
. Use scientific notation.
. Find degrees of polynomials, write

polynomials in standard form, and

add, subtract, and multiply
polynomials.

Sspncr The very Large

Array is an arrangement of 27

radio antennas in a Y pattern.

The data the antennas collect

is used by astronomers

around the world to study the
planets and stars.

Astrophysicists use and apply
properties of exponents to

modelthe distance and orbit
of celestial bodies.
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