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To the Parents of Glencoe Pre-Algebra Students

ou teach your children all the time. You taught
language to your infants and you read to your
son or daughter. You taught them how to count

and use basic arithmetic. Here are some ways you can
continue to reinforce mathematics learning.

*  Encourage a positive attitude toward mathematics.

*  Set aside a place and a time for homework.

*  Be sure your child understands the importance of
mathematics achievement.

The Glencoe Pre-Algebra Parent and Student Study
Guide Workbook is designed to help you support,
monitor, and improve your child’s math performance.
These worksheets are written so that you do not have to
be a mathematician to help your child.

The Parent and Student Study Guide Workbook
includes:

e A 1-page worksheet for every lesson in the Student
Edition (101 in all). Completing a worksheet with
your child will reinforce the concepts and skills
your child is learning in math class. Upside-down
answers are provided right on the page.

e A 1-page chapter review (13 in all) for each
chapter. These worksheets review the skills and
concepts needed for success on tests and quizzes.
Answers are located on pages 115-119.

Online Resources

For your convenience, these worksheets are
also available in a printable format at
www.pre-alg.com/parent_student.

Pre-Algebra Online Study Tools can help your student
succeed.

*  www.pre-alg.com/extra_examples
shows you additional worked-out examples that
mimic the ones in the textbook.

*  www.pre-alg.com/self_check_quiz
provides a self-checking practice quiz for each
lesson.

*  www.pre-alg.com/vocabulary_review
checks your understanding of the terms and
definitions used in each chapter.

*  www.pre-alg.com/chapter_test
allows you to take a self-checking test before the
actual test.

*  www.pre-alg.com/standardized_test
is another way to brush up on your standardized
test-taking skills.
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' Using a Problem-Solving Plan (pages 6-10)

You can use a four-step plan to solve real-life, math-related problems.

Explore Read the problem carefully. Ask yourself questions like “What facts do | know?” and “What do | need
to find out?”

Plan See how the facts relate to each other. Make a plan for solving the problem. Estimate the answer.

Solve Use your plan to solve the problem. If your plan does not work, revise it or make a new one.

Examine Reread the problem. Ask, “Is my answer close to my estimate? Does my answer make sense for the
problem?” If not, solve the problem another way.

Luther bought 8 CDs at a sale. The first CD purchased costs $13, and
each additional CD costs $6. What was the total cost before tax?

Explore You are given the cost of the first CD and the cost of additional CDs. You need to find the total cost.

First find the number of additional CDs after the first CD he purchased. Multiply that number by $6

Plan
and add $13 for the first CD. Estimate the total cost by using $15 + 7 X $5 = $50.

Solve 8—-1=7,7X%$6=9%$42, $42 + $13 = $55

Examine The total cost of $55 is close to the estimate of $50, so the answer is reasonable.

1. The table at the right shows estimates of the number Group Number
of species of plants and animals on Earth. Find the |
total number of species on Earth. Mammals,
Reptiles, 13,644

a. Write the explore step. Amphibians
b. Write the plan step. Birds 9,000
c. Solve the problem. Fish 22,000
d E . luti Is it ble? Plants 443,644

. Examine your solution. Is it reasonable? vertebrates | 4.400.000

2. Jeff'is 10 years old. His younger brother, Ben, is 4 years old.
How old will Jeff be when he is twice as old as Ben?

3. RELLETEIRESRJEHINDN At Camp Mystic, there are 576 campers.

If 320 campers are boys, then how many campers are girls?
A 432 girls B 320 girls C 256 girls D 144 girls

D¢ plosiesh gl g Aoy Jomsuy 89S *| SIemsuy
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NAME DATE PERIOD

1-2) Numbers and Expressions (pages 12-1¢)

A mathematical expression is any combination of numbers and operations
such as addition, subtraction, multiplication, and division. To evaluate an
expression, you find its numerical value. To avoid confusion, mathematicians
established the order of operations to tell us how to find the value of an
expression that contains more than one operation.

1. Do all operations within grouping symbols first; start with the innermost grouping symbols.
Order of Grouping symbols include parentheses, (), and brackets, [ ].

Operations | 2. Next, do all multiplications and divisions from left to right.

3. Then, do all additions and subtractions from left to right.

Find the value of each expression.

a.7+8+2-5 b. 3[4 +5) ~ (15 —12)] + 8
7+8+-2-5 3[4 +5) (15— 12)] + 8
=7 +4 -5 Do multiplications and divisions first. =3[9 ~ 3] + 8 Do operations in innermost
=11-5 Add and subtract from left to right. grouping symbols first.
=6 =3/3] + 8 Multiply, then add.
=17

Try These Together

Find the value of each expression.

1. 17 +4-8 2. 16 +4 +24 + 8 3. 3+82+4)

HINT: Remember to follow the order of operations when finding each value.

Find the value of each expression.

4.2(1—4) = 6 5.14 - (9 + 3) 6.56— 12
. gl = ) -g_96) 9+6
73047 +2-8 <11 8.28-9+6-25)r2 9 2EE
10. 18 + (16 — 9) - 4 11. 42 -7 -4 12. 2[7(3 — 2) + 4(10 — 8)]

13. 11[2(18 — 13) — 4 - 2] 14. 7[10(17 — 2) — 8(6 + 2)]  15. 4[3(10 — 7) + (11 - 2)]

16. BIEI OB IFEIR SN JEHITR At a garage sale, Doug earns $2 for each book
he sells, and Linda earns $3 for each used CD that she sells. Doug sells

15 books and Linda sells 12 CDs. They share the total earnings equally.
What is each person’s share of the earnings?

A $66 B $36 C $33 D $30

O9L vclL'GL ¢88°FL ¢c€k 08¢k VIL'LL 9v'0L 66 ¢8 ¢°L 819 LIS 'V IS¢ L'¢c 6Vl :Silemsuy
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1-3/ Variables and Expressions (pages 17-21)

Aside from the operation symbols you already know, algebra uses
placeholders, usually letters, called variables. The letter x is used very often
as a variable in algebra, but variables can be any letter. An expression such
asa ~ 2 + 110 is an algebraic expression because it is a combination of
variables, numbers, and at least one operation. You can evaluate algebraic
expressions by replacing the variables with numbers and then finding the
numerical value of the expression.

Substitution

Property of Equality For all numbers a and b, if a = b, then a may be replaced by b.

. . 3d means 3 Xd 7st means 7 Xs Xt
Special Notation q
Xy means Xx Xy 7 Mmeans q + 4

Find the value of each expression.

a. Evaluate a + 47 if a = 12. b. Evaluate % ifr =4.
a+47 =12+ 47 Replace a with 12.
- 59 g = Z(Zﬂ Replace r with 4.
_ 28
=5 or 14

Evaluate each expression if x = 2,y = 7, and z = 4.

l.x+y+z 2. (z—x)+y 3. 2x — z

4, 4y — 3z 5. 4x +y) ~z 6. 4x + 2y
2x + 2y

7. 8+ 10 ~x + 2z 8. y+2z+3 9. 6

Translate each phrase into an algebraic expression.
10. 4 more than 2 times a number 11. the product of x and y
12. the quotient of 16 and « 13. the sum of m and 8 divided by 2

14. BELLELTEIRESRJEMITR The carrying capacity of an environment is the
number of individuals the natural ecosystem of an area is able to support.

If one mouse requires 1.6 acres of land for survival, what is the carrying
capacity of a 528-acre park for mice?

A 845 mice B 528 mice C 330 mice D 33 mice

Ovih g-e—iw.el‘ Q*EL'ZL AXLL X2 +10L €76 %6'8 JL°L ¢¢’9 6°S 9LV 0°€ 67¢ €L Siemsuy
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1-4) Properties (rages 23-27)

Commutative Property of Addition and Multiplication

The order in which numbers are added does not change
the sum.

5+3=3+5
For any numbersaand b,a + b =b + a.

The order in which numbers are multiplied does not
change the product.

2:4=4-2
For any numbersaand b,a-b =b-a.

Associative Property of Addition and Multiplication

The way in which addends are grouped does not change
the sum.
(2+3)+4=2+(3+4)
For any numbers a, b, and c,
@+b)+c=a+ (b +c).

The way in which factors are grouped does not
change the product.
(2-3)-4=2-(3-4)
For any numbers a, b, and c,
@-b)-c=a-(b-c).

Identity Property of Add

ition and Multiplication

The sum of an addend and zero is the addend.
6+0=6
For any number a,a + 0 = a.

The product of a factor and one is the factor.
6-1=6

For any number a,a-1 = a.

Multiplicative Property of Zero

The product of a factor and zero is zero.

5-0=0. Foranynumbera,a-0=0.

Name the property shown by each statement.

1. x-0=0
4. m+0=m
7. 7x + 10 = 10 + 7x

2.0 +8=8+

8. 4x-1 = 4x

Find each sum or product mentally using
10. 37 + 8 + 23 11. 5-11-2

5. 3x +y) = (x + )3

a 3. 2x(y) = 2xy
6. (4c)d = 4(cd)

9. 10x + 8 = 8y + 10x

the properties above.
12, 4-12-6-0

13. Rewrite 18y - 4x using the Commutative Property.

14. Rewrite (2x + 8) + 4 using the Associative

Property. Then simplify.

15. RIELGETNIETR LTINS Juana is 4 feet 8 inches tall. She won 1st place
in a cross-country race. To receive her medal, she stood on a platform

that was 18 inches tall. What was the total distance from the top of
Juana’s head to the ground when she was standing on the platform?

A 5 feet 6 inches B 5 feet 8 inches

C 6 feet D 6 feet 2 inches

asL gl+xcr+8) +Xx2 vl ABL-Xy'el 0°2L OLL'LL 89°0L ©ARINWWOD "6 Aluspl *g  SAREINWLIOD “L
ONIIBIOOSSE "9 OAIBINWIWIOD "G AJUBp! "  SAIBIDOSSE "§  SAIIRINWIWOD g 048z JO Auadoid aaeodiynwi * | :siamsuy
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1-5) Variables and Equations (pages 25-32)

A mathematical sentence such as 2001 — 1492 = 509 is called an equation.
An equation that contains a variable is called an open sentence. When the

variable in an open sentence is replaced with a number, the sentence may be
true or false. A value for the variable that makes an equation true is called a
solution of the equation. The process of finding a solution is called solving

the equation.

Identify the solution to each equation from the list given.

a. 13 + s = 72; 48, 53, 59 b.3y —2=4;1,2
Replace s with each of the possible solutions to Replace y with each of the possible solutions to
solve the equation. solve the equation.
13 +48 =72 3(1)—2=4,0r3-2=4
61 =72 False. 48 is not a solution. 1 =4 False. 1is not the
13 +53 =72 solution.
66 = 72  False. 53 is not a solution. 32)—2=4,0r6-2=4
13+59=72 4 =4 True. 2 is the solution.
72 =72 True. 59 is the solution to the
equation.
Try These Together
Identify the solution to each equation from the list given.
1. 15 - 8 = x; 23,10, 7 2. 6= 28,6,4

HINT: Replace the variable with each possible solution to see if it makes the open sentence true.

Identify the solution to each equation from the list given.

3. 4x +1=21;7,5,4 4. 98 — ¢ = 74; 24, 30, 34 5.72%;28,30,32
6. 82 +a =114;62,32,22 7.19=a + 7;17,12,8 8. 6x = 48;6,7,8
Solve each equation mentally.

9. n+6=12 10. 56 = 7j 11. y — 17 = 41
12.3k—2=4 13. 10 + p = 17 14. 6m = 48

15. Sanford and Audrey are driving 65 miles per

hour. If they travel 358 miles without stopping or slowing down, about
how long will their trip take?

A 4.5 hours B 5.0 hours C 5.5 hours D 6.0 hours

O'GL 8%L L€l 8°¢L 8SG°LL 8°0L 96 88 ¢b'L ¢8'9 8C'S voc'v G'€ v'¢c L'L SIOMSuy
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1-6/ Ordered Pairs and Relations (pages 33-39)

In mathematics, you can locate a point by using a coordinate system.

The coordinate system is formed by the intersection of two number lines
that meet at their zero points. This point is called the origin. The horizontal
number line is called the x-axis and the vertical number line is called the
y-axis.

You can graph any point on a coordinate system by using an ordered pair
of numbers. The first number in the pair is called the x-coordinate and the
second number is called the y-coordinate. The coordinates are your
directions to the point.

Example

Graph the ordered pair (4, 3). y
® Begin at the origin. The x-coordinate is 4. This tells you to go 4 units right of the origin.

e The y-coordinate is 3. This tells you to go up three units.

e Draw a dot. You have now graphed the point whose coordinates are (4, 3).

(@) X
Try These Together
Use the grid below to name the point for each ordered pair.
1. (2,1) 2. (0,2)
Hint: The first number is the x-coordinate and the second number is the y-coordinate.
Use the grid at the right to name the point for each YA ol | IN
ordered pair. ——
3.(5,4) 4. (6,7) 5. (7,6) 345 P
6. (2,5) 7. (1,5) 8. (6, 2) — - Fl M
E| /
Use the grid to name the ordered pair for each point. 5 Q R -
9. K 10. C 11. @ 12. L
13. N 14. P 15. J 16. M

17. BRELLELTEIRESRZEMIR On the grid above, what would you have to do
to the ordered pair for point R to get the ordered pair for point P?

A Add 4 to the x-coordinate. B Add 4 to the y-coordinate.
C Subtract 4 from the x-coordinate. D Subtract 4 from the y-coordinate.

a1 )9 (Y-St
G99 vL 89crL €2t OV'LL (820L (L0006 /'8 HZ D9 6 dv 4'€ V2 I'I slomsuy
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1-7 ) Scatter Plots (pages 40-44)

A scatter plot is a graph consisting of isolated points that shows the
general relationship between two sets of data.

L positive relationship: points suggest a line slanting upward to the right
Finding a

Relationship for | negative relationship: points suggest a line slanting downward to the right
a Scatter Plot

no relationship: points seem to be random

What type of relationship does this graph show? y
Notice that the points seem to suggest a line that slants upward to the right, 62
so this graph shows a positive relationship between a person’s age and their height. Height 210
in.
(in.) 59
98
01213 14 15 16 X
Age (years)
Try These Together
What type of relationship, positive, negative, or none, is shown by each scatter plot?
1. y 2. y
(0] X o) X

HINT: Notice that the points in Exercise 1 seem scattered while those in Exercise 2 suggest a line that slants
downward to the right.

Determine whether a scatter plot of data for the following would be
likely to show a positive, negative, or no relationship. Explain your
answer.

3. height, shoe size 4. age, telephone number
5. test grades, minutes spent on homework

6. amount of water in a bathtub, time since the plug was pulled

7. BIELLEL AN EE R JEHIN What type of relationship would you expect
from a scatter plot for data about ages of people under 20 years of age
and the number of words in their vocabulary?

A positive B negative C none

V '/ SOSEe8Iou| 8l Se Sesesloap Jelem JO JUNoWe 8y} 8ouls ‘eAlleBau 'g  s1se} Joj) paledaid
Jeneq uosiad e axewl 01 spusl aiow BulApnis aouls ‘ennisod g abe s,uosiad e 01 Bulpiodoe paubisse 10U aJe siaquunu suoyd
90UIs ‘auou " 1yBlay Buisesioul Yiim 8sealoul 0} Spus) 100} 8y} JO YiBus| 8y} 8oUIs ‘0AnIsod "¢ 9AleBsU *g  Buou | Siomsuy
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Chapter Review
Fruity Math

Substitute the values in the box into each problem below and simplify. Write
your answer in the blank to the left of the problem.

¢ DD G0
(2@
Do)

B 0D D)
Bg Dg @
VT D D@

Use the Associative Property of Addition to draw an expression equivalent to
the one shown in problem 1.

o

o

w

-

ot

Answers are located in the Answer Key.

© Glencoe/McGraw-Hill 8 Glencoe Pre-Algebra
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' Integers and Absolute Value (rages 56-61)

An integer is a number that is a whole number of units from zero on the
number line.

negative positive
Integers to the left of ) Integers to the right of
zero are less than zero. ~<~—+————+—F+—+—+—F+—+— zero are greater than zero.
They are negative. 5-4-3-2-1 012 3 465 They are positive.

Zero is neither negative nor positive.

The number that corresponds to a point on the number line is the coordinate
of the point. The absolute value of a number is the distance the number

is from zero. Two vertical bars are used to indicate the absolute value of a
number. For example, |[4| = 4 and |—4| = 4.

Examples
a. Graph {0, —2, 4} on the number line. b. Simplify |—2| + |4
Find the point for each |-2| + |4| =2 + 4 = 6 The absolute value of —2

number on the number is 2 and the absolute
line and draw a dot. value of 4 is 4.

~
3-2-1 012345

N
S
(J]
e
Q.
©
<
|9

Try These Together
Graph each set of numbers on a number line.
1. {1, -1, -3} 2. {5,7, -3, -2} 3. 4,2, -2, -4} 4. {2,3, -4, -3}

HINT: Locate each point on the number line and draw a dot.

Write an integer for each situation.

5. aloss of $7 6. a distance of 50 meters 7. 35 minutes left in class
Simplify.

8. |[-12| 9. |8| 10. |-15| — 8 11. [12] + |2
12. |0 + |-3| 13. |-5| — |-2 14. 9| + |3 15. —|—1|

16. |—4| + |3 17. |-6| + |7 18. |8| — |3 19. |14 — §|
Evaluate each expression ifa =4,b =3 and ¢ = —2.
20. [c| + b 21. |a| + |b| — 3 22. |b| — || 23. |a| - ]

24, RIEINEGFIENNCENLEHITTN An elevator went down 10 floors. What integer
describes the trip the elevator made?

A 20 B 10 C -10 D —20

Ov¢ 8¢ |L¢c v'le G'0¢ 9°6L G8L €L°LL
29L L—"GL ZLvL €€k €72k vL'LL L°0L 8'6 CL'8 GE°L 059 /-G ey Iemsuy &8s "p-| islemsuy
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2-2 Adding Integers (rages 64-68)
You already know that the sum of two positive integers is a positive integer.
The rules below will help you find the sign of the sum of two negative
integers and the sign of the sum of a positive and a negative integer.
Adding Integers To add integers with the same sign, add their absolute values. Give the result the same sign
with the Same Sign | as the integers.
Adding Integers To add integers with different signs, subtract their absolute values. Give the result the same
with Different Signs | sign as the integer with the greater absolute value.
Examples
a. Solve g = —2 + (—10). b. Solve n = —7 + 2.
Add the absolute values. Give the result the same Subtract the absolute values. The result is negative
sign as the integers. because |-7| > |2].
g=—(-2|+|-10) n=—(-71-12)
g=—(2 +10)or —12 n=—(7-2)or—5
Solve each equation.
lL.y=7+(-14) 2.b=-12+14 3. 16 +(—4) =z
4, a =6 + (—15) 5.¢c =16 + (—15) 6. -12+ 31 =¢q
7. -3 +8=m 8. 4+13=s 9. t=(-13)+ 7
10. -7+8=5b 11. d = 10 + (—19) 12. f= -3 + 17
Write an addition sentence for each situation. Then find the sum.
13. A hot air balloon is 750 feet high. It descends 325 feet.
14. Cameron owes $800 on his credit card and $750 on his rent.
Solve each equation.
15. y =4+ (-10) + (-2) 16. -2 + 4+ (—6) =x
Simplify each expression.
17. 8x + (—12x) 18. —5m + 9m
19. BIENGENTEIR SN ZEHIHS In the high deserts of New Mexico, the
morning temperature averages —2°C in the spring. During a spring
day, the temperature increases by an average of 27°C. What is the
average high temperature during the spring?
A 29°C B 25°C C —-25°C D —29°C

Gy iGee—) +0SL.=y'€L vLCL 6-"LL LOL 9—'6 68 SL 6L'9 LS 6"V CL'€

g6k wy'glL Xp—'LL ¥—"9L 8—'GL 0SSG}— {(0G.—) + 008— = Wyl

8— "2 /— "I Slomsuy
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- 2-3) Subtracting Integers (pages 70-74)

Adding and subtracting are inverse operations that “undo” each other.
Similarly, when you add opposites, like 4 and —4, they “undo” each other
because the sum is zero. An integer and its opposite are called additive
inverses of each other.

Additive Inverse | The sum of an integer and its additive inverse is zero.
Property 5+ (-5 =0o0ra+(-a)=0

Use the following rule to subtract integers.

Subtracting To subtract an integer, add its additive inverse.
Integers 3-5=3+(-H5)ora—b=a+ (—b)
Examples
a. Solve s = —4 — 5. b. Solve w = 12 — (—6).
s=-4-5 w=12—(-6)
s = —4 + (=5) Add the opposite of 5, or —5. w=12+6 Add the opposite of —6, or 6.
s=-9 w =18

Solve each equation.

l.x=-3-4 2.a=-7-6 3. -18-4=%
4. —24 - T7=0b 5. 5-12=c¢ 6. -18—-7=m
7.7=32-8 8.r=8-(-4) 9.22-(-3) =z
10. -9 - (-6) =d 11. -17-(-6) =g 12. h =4 - 10
Evaluate each expression.
13. n — (—11),ifn =4 14. 18 — k,ifk =5
15. 9 — (—g),ifg =9 16. —11 — k,ifk =5
Simplify each expression.
17. —x — Tx 18. 8m — 18m 19. —2a — 7a 20. 9xy — (—8xy)
21. Is the statement n = —(—n) true or false?

22, The elevation of Death Valley, California, is
282 feet below sea level, or —282 feet. To travel from Death Valley to
Beatty, Nevada, you must travel over a mountain pass, Daylight Pass,
that has an elevation of 4317 feet above sea level. What is the change
in elevation from Death Valley to Daylight Pass?

A 4599 ft B 4035 ft C —4035 ft D —4599 ft

v'ge eni'ilg Ax/L°'0z B6— 6L WOl—'8L X8—LZL 9L—'9L 8l 'Sl
eyl GL'€L 9—"CFL LL="LL €-"0L GCc6 ¢ v¢L SC¢—'9 LI—="G &=V 2Cc—'C Cl—"¢ L—'| silomsuy
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2-4) Multiplying Integers (pages 75-79)

Use the following rules for multiplying integers.

Multiplying Integers

with Different Signs The product of two integers with different signs is negative.

Multiplying Integers
with the Same Signs

Find the products.

The product of two integers with the same sign is positive.

a. 13- (—12) b. (—-15)(—8)
The two integers have different signs. Their The two integers have the same sign. Their
product is negative. product is positive.
13- (-12) = —156 (—15)(=8) = 120
Try These Together
Solve each equation.
1. y = 8(-12) 2. s = —6(9) 3. z=(15)(2)

HINT: Remember, if the factors have the same sign, the product is positive. If the factors have different signs,
the product is negative.

Solve each equation.

4, —4-3 =z 5. ¢ = 7(—5) 6. d = (—10)(2)
7. b= 4)T7) 8. t=—-6(—2) 9. f=(13)(—-2)
10. g = —10(2)(—3) 11. —6(=7)(-2) =a 12. 14(4)(—-1) =h

Evaluate each expression.

13. 4y, ify = =7 14. gh,ifg=T7Tand h = —3
15. 6t,ift = 8 16. —8d,ifd = -4

17. 9xy,ifx = 2andy = —1 18. —3x,ifx = —13

Find each product.

19. 7(6x) 20. —3gh(—2) 21. —14(3d)
22, —8x(—2y) 23. 5n(="T7) 24. —7(7)(—n)

25. RIEIGEGINRCENZEHITY The price of a share of stock changed by
—$3 each day for 5 days. What was the overall change in the price

of a share of the stock for the 5-day period?
A $15 B $8 C —$8 D —$15

d-6e Uey g USe— €2 /X9l g PTh—Le ub9'0Z Xciv 6L 6€°8L 8L—LL 2€°9L 8F'GL lg— ¥l
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2-5) Dividing Integers (pages s0-s4)

The rules for dividing integers are similar to the rules for multiplying
integers.

Dividing Integers

with Different Signs The quotient of two integers with different signs is negative.

Dividing Integers
with the Same Signs

The quotient of two integers with the same sign is positive.

a. 72 + (—24) b. (—65) + (—5)
The two integers have different signs. The two integers have the same sign.
Their quotient is negative. Their quotient is positive.
72 ~ (—24) = -3 (—65) ~ (—5) =13
Divide.
1. —48 = 6 2. 3% 3. —42 + —6 4. -81+9
5. —126 + (—6) 6. 36 ~ (—3) 7.63+9 8 —72+ -9

9. Divide —48 by 8.
10. Find the quotient of 110 and —11.

Solve each equation.

1.t =72 + -6 12. -84 +-6=p 13. —40 ~ (-8) =f
14. u = —36 ~ (—4) 15. 128 ~ 16 = a 16. s = =51 +~ (—17)
Evaluate each expression.

17. a = 11 ifa = —143 18. —54 + (—¢c)ifc =9 19. h = 12if h = 84
20. n +~ (—-12)ifn = —-168 21. —80 ~ kifk =5 22. h = Tifh =91

23. Weather The temperature change at a weather station was —28°F in
just a few hours. The average hourly change was —4°F. Over how many
hours did the temperature drop occur?

24. Eduardo used money from his savings account
to pay back a loan. The change in his balance was —$144 over the period
of the loan. What was the monthly change in his balance if he paid back
the loan in 3 equal monthly payments?

A —$432 B —$48 C $48 D $432

gd'v¢ sinoyl'ee €lL'ee 9L—"le vL'0¢c L°6F 9°8L €L—"LL €91
8°GL 6'vL G€L vi—"¢l Zl—="LL OI—="0L 9—'6 88 L'L ¢l—"9 12§ 6=V L€ G—'C 8- | Siemsuy
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2-6 The Coordinate System (rages 85-89)

-

Quadrant I |Quadrant
A coordinate system is formed by two number lines, called ~ origin

axes, that intersect at their zero points. The axes separate
the coordinate plane into four regions called quadrants.

Coordinate
System

Quadrant lll | Quadrant|1V|

Any point on the coordinate system is described by an ordered pair,
such as (1, —2). In this ordered pair, 1 is the x-coordinate and —2 is
the y-coordinate. If you put a dot on a coordinate system at the point
described by (1, —2), you are plotting the point. The dot is the

graph of the point.

a. Graph A(—2, 4) on the coordinate b. What is the ordered pair for point @
system. on the coordinate system above?
Refer to the coordinate system above. Start at the Start at the origin. To get to point Q, move 3 units
origin. Move 2 units to the left. Then move 4 units up to the right, and then move 1 unit down. The
and draw a dot. Label the dot A(—2, 4). ordered pair for point Q is (3, —1).

Name the ordered pair for each point graphed on the H y D

coordinate plane. A . K

1. H 2. J E, - N

Pl 1O X

3. L 4. G a en

5. E 6. O G

7. B 8. A M
What point is located at the following coordinates? Then
name the quadrant in which each point is located.

9. (3,2) 10. (=3, —4) 11. (1, —-3) 12. (-2,0)
13. (-4, -1) 14. (1, 1) 15. (3, 4) 16. (2, 3)
17. BIELLEN AR ESAZERHSE In a small town, all streets are east-west

or north-south. City Center is at (0, 0). City Hall is 1 block north of

City Center at (0, 1). City Hospital is 1 block east of City Center at

(1, 0). If City Library is 3 blocks north and 2 blocks west of City

Center, which ordered pair describes the location of City Library?

A (2,3) B (-2,3) C (3,-2) D (3,2)

g-LL |iueipenb iy ‘gL
|uespenb (g gL | ueipenb (D L ||| JUedpenb (O "gL  uelpenb ou ‘4 "glL Al uedpenb 4 L || Juedpenb (oL
lJeipenb ‘N6 (€'7—)8 (@—2)2 009 (L2-)'s -1-)¥ (I—-¥'€ @1-)C (¥ 'g-) L siemsuy
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Chapter Review
Integer Football

Simplify each expression. Then use your answers to move the team across
the football field. Positive answers move the team closer to scoring a
touchdown. Negative answers move the team farther away from scoring
a touchdown. To score a touchdown, the team must cross their opponent’s

zero-yard (goal) line.

Example

Suppose the team starts on their opponent’s 35-yard line.

1st Play: 5 + (—10) =

2nd Play: —2 - (—=5) =

=5

10

The team moves back 5 yards
to the 40-yard line.

The team moves forward
10 yards to the 30-yard line.

0]14

410

0|+ )

| Touchdown!

Go!

After an interception, Team A starts on their opponent’s 40-yard line.

1st Play: -36 ~(-3)=
2nd Play: 20 ~ (-4)=
3rd Play: -3-(-6)=

4th Play: 4 — (-12) =

What yard line is the team on now?
What yard line is the team on now?
What yard line is the team on now?

What yard line is the team on now?

Did Team A score a touchdown? Justify your answer.

Answers are located in the Answer Key.

© Glencoe/McGraw-Hill
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3-1) The Distributive Property (rages 9s-102)

The Distributive Property allows you to combine addition and
multiplication. For example, 5(3 + 1) can be evaluated in two ways.
First, we will evaluate 5(3 + 1) by using the order of operations.
53+ 1)=5-3+1)=5"-(4) = 20. In this method we added first
because the order of operations requires arithmetic within grouping
symbols be completed first. Now let’s do the same problem by
multiplying first.

53+ 1)=5-83+1)=5-3+5-1=15+ 5 = 20. The second method
demonstrates the Distributive Property.

To multiply a number by a sum, multiply each number in the sum by the number next to
Distributive Property | the parenthesis.
a(lb+c)=ab+acor(b+c)a=ba+ca

Examples Use the Distributive Property to write each expression
as an equivalent expression.

a. 104 + 7) b. 56— 2)6
10-4 + 10 -7 Distributive Property 5 + (-2)]6 Rewrite 5 — 2 as 5 + (—2).
40 + 70 Multiplication 5-6 +(—2)-6 Distributive Property
30 +(—12)
Try These Together
Restate each expression as an equivalent expression using the Distributive Property.
1. 6(7 + 2) 2. 409 — 4) 3. —3(6+1) 4, —2(8 — 3)

Use the Distributive Property to write each expression as an
equivalent expression. Then evaluate the expression.

5. —2(6 + 1) 6. 13(10 — 7) 7. -11(-3 - 9) 8. [-21 + (—14)]5
9. (7+ 2)4 10. —2(7 — 6) 11. 9(7 + 9) 12. (6 — 3)5

Use the Distributive Property to write each expression as an
equivalent algebraic expression.

13. 7(x + 2) 14. 5(b — 8) 15. (g + 9)4 16. 3(c — 6)
17. (m — 2)10 18. —12(d + 14) 19. —18(n — 10) 20. —5(h + 48)

21. BIENLE LIRS R {EHIHE Use the Distributive Property to write an
equivalent algebraic expression for —22(x —y + z — 13).

A 22x + 22y — 22z + 286 B 22x—y+2z—13
C —22x — 22y — 22z — 286 D —22x + 22y — 22z + 286

ae (ve—-) + uys— 02
08l + ugl— 6L (89L—)+pzl—"8L (0Zc—)+wolLL (QL-)+9c'9L 9¢+by'GL (Or—)+aS'¥L ¥L+X.°€L GL°2L
PPETLL 2—0L 926 GZk—'8 28k°L 6£°9 ¥I—'G 9+9l—F (E-)+GL—'€ QL-)+98°C I+ v L slomsuy
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3-2) Simplifying Algebraic Expressions
(Pages 103-107)

An expression such as 5x + 7x has two terms. These terms are called like
terms because they have the same variable. You can use the Distributive
Property to simplify expressions that have like terms. An expression is in its
simplest form when it has no like terms and no parentheses.

The sum of two addends multiplied by a number is the sum of the product of each
Distributive Property | addend and the number. So, for any numbers a, b, and c, a(b + ¢) = ab + ac and
(b + c)a = ba + ca.

Simplify each expression.

a. 87q + 10q b. s+ 7(s + 1)
87q + 10q = (87 + 10)q  Distributive Property sS+7s+1)=s+7s+7 Distributive Property
=97q = (1 + 7)s + 7 Distributive Property
=8s+7
Try These Together
Restate each expression using the Distributive Property. Do not simplify.
1. 2x + 2y 2. n(6 + 4m) 3. 2(10 + 11)

Restate each expression using the Distributive Property.
Do not simplify.

4. z + 62 5. (6 +10)p 6. 4t + 8 — 3
7.s + 3s + 6s 8. 4c + 7d + 11d 9. 2d + 18d

Simplify each expression.
10. x + 3x + 10 11. 2x + 4x + 6y 12. 7(x + 2)
13.a +2b + 7b 14. 5(6x + 8) + 4x 15. y + 2y + 8(y + 7)

16. BELLETTDEIREN RPN Restate the expression 3(x + 2y) by using the
Distributive Property.

A 3x + 6y B 3x + 2y C x + 6y D 6xy

V9L 9GS +ALLGL OF + Xy vl Q6 +B'EL ¥L+Xx.2L AQ+Xx9°LL OL+Xy'0L PBL+2'6 P+ /1) +o78
S9+ec+ 1L €—-¥M8+1¥9 dOL+do's 29+ 1)v (LUZz+ (OHge uwy +u9 g (A+X)g L slomsuy
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3-3) Solving Equations by Adding
or Subtracting (pages 110-114)
You can use the Subtraction Property of Equality and the Addition

Property of Equality to change an equation into an equivalent equation
that is easier to solve.

Subtraction If you subtract the same number from each side of an equation, the two sides remain equal.
Property .
. For any numbers a, b, and c, ifa = b,thena —c =b — c.
of Equality
Addition . . . .
If you add the same number to each side of an equation, the two sides remain equal.
Property .
. For any numbers a, b, and c, ifa = b,thena +c =b + c.
of Equality
Examples
a. Solve g + 12 = 37. b. Solve k — 23 = 8.
g+ 12=37 k—23=8
g+ 12— 12=37 — 12 Subtract 12 from each side. k—23+23=8+23 Add 23 toeach side.
qg=25 Check your solution by k=31 Check your solution.
replacing q with 25.

Solve each equation and check your solution.

1. a + 17 = 48 2.2+19=—4 3.b— (-8 =21
4.y + 42 = 103 5. 129 = g + 59 6.39=h+ 14
7.c— 17 =64 8. j + 403 = 564 9. 64 +r = 108
10. s + 18 = 24 11. d — (—4) = 52 12. 78 = f + 61

Solve each equation. Check each solution.
13. 18 +y) — 4 =17 14. (p —4)+72=5 15. (n — 11) + 14 = 23
16. [k + (—2)] + 18 = 30 17. (m + 42) — 23 = 10 18. 81 =t — (—4)] + 11

19. Sailing Skip sets sail from Chicago headed toward Milwaukee.
Milwaukee is 74 miles from Chicago. He stops for lunch in Kenosha,
which is 37 miles from Chicago. How far does he still have to sail?

20. In the high mountain plains of Colorado, the
temperature can change dramatically during a day, depending upon the
Sun and season. On a June day, the low temperature was 14°F. If the high
temperature that day was 83°F, by how much had the temperature risen?

A 50°F B 69°F C 70°F D 83°F

g'0¢c solwW g6k 99°8L 6—"LL vI9L
0c'sL €9—"vL ¢'el ZL'gk 8v'LL 9°0L ¥P'6 1918 18°L G2'9 0L°G 9V €L'€ €c— "¢ |E | Slamsuy
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3-4. Solving Equations by Multiplying
or Dividing (rages 115-119)

Some equations can be solved by multiplying or dividing each side of an
equation by the same number.

Division If you divide each side of an equation by the same nonzero number, the two sides remain equal.
Property bers a, b, and ¢, wh Oifa=b,then & = 2
of Equality For any numbers a, b, and ¢, where ¢ # O ifa = b, then = = .
Multiplication If you multiply each side of an equation by the same number, the two sides remain equal.
Property .
. For any numbers a, b, and c, ifa = b, thena-c =b - c.

of Equality

Examples

a. Solve —6m = 72. b. Solve % = 21.
—6m =72
o =21
=50~ 72 Divide each side by —6. 3
n . .
m = —12  Check your solution by replacing m 3 "3 =21-3 Multiply each side by 3.
with —12. n =63 Check your solution by replacing n
with 63.

Try These Together
Solve each equation and check your solution.

1. 36 = 6x 2. 7b = —49 3. &, =6

Solve each equation and check your solution.

4. 8 =72 5. -2z = 18 6. —42 = 6d 7. % =4

8. —3h = —36 9. T =11 10. ;=30 11. —524 = —4¢

12. £ =9 13. 2 = —6 14. =% = —14 15. £ = —20
"6 © 18 * 79 © 7

16. Geometry An equilateral triangle has three sides of equal lengths.
If the perimeter of an equilateral triangle is 72 centimeters, how
long is each side?

17. BELLETEIRESRJEM IS Enrique has 9 identical bills in his wallet
totaling $45.00. What types of bills does he have?

A ones B fives C tens D twenties

g7LL Wovyg 9L Ovi—-Gl
9ck vk 80L'€L vS'CeL LEL'LL Ock—'0F ICct'6 ¢t'8 8Y°L /—="9 6-°G 6V ¥vc—'€ L—'C 97l Slemsuy
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3-5) Solving Two-Step Equations (pages 120-124)

To solve an equation with more than one operation, use the work backward
strategy and undo each operation. This means you will follow the order of
operations in reverse order.

Solve each equation. Check your solution.

a. 4a + 12 = 40 b.§—8=7
4a + 12 — 12 =40 — 12  Subtract to undo the
addition. % —-8+8=7+8 Addtoundo the subtraction.
da _ 28 Divide to undo the
4 4 multiplication. g
g = 75
a=7
Does 4(7) + 12 = 40? % -5 =15-5  Multiply to undo the division.
28 + 12 =40 g=75
40 = 40 True
The solution is 7. Does ? - 8=7?
15-8=7 Do the division first.
7=7 True

The solution is 75.

Try These Together
Solve each equation. Check your solution.
1. 55 =4x + 5 2.3y —6=3 3. 4—-4b= -8

HINT: Work backward to undo each operation until the variable is alone on one side of the equation.

Solve each equation. Check your solution.

4, -5-2t=15 5. —4y +2=17 6. 1.5 =03+ 4y 7.14=3+%
8. —3% =91 9. 2,-3=38 10, 1215 _y 11. 8- — ¢
- T © 3 * 5 © T4

_ntb I 5+x _ _ —x—(=3) _
12.8 = 2 18. 5o —8=-12 14 21 4 15. - 15

16. Consumerism Carlos bought 5 boxes of floppy disks for his computer.
He also bought a paper punch. The paper punch cost $12. The boxes of
floppy disks were all the same price. If the total cost before tax was $27,
how much did each box of floppy disks cost?

17. BRELLETTDEIRESRIENIHR Solve the equation % = 12.

A —56 B 56 C 112 D 108

V'L €891 20L—"GL
eyl cL'€L eyelk 0 LL SE°0L %9L'6 6r—"8 ¢¢’'L €09 %L—'Q Ol="v ©'¢ ©'¢ G¢l’| slemsuy
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3-6, Writing Two-Step Equations (pages 126-130)

Many real-world situations can be modeled by two-step equations. In order to
find unknown quantities in these situations, you must be able to translate
words into equations.

Ex le D.efin(? a variable and write an .equation for each
situation. Then solve the equation.

a. Seven less than three times a b. Four more than a number divided
number is twenty. by six is eleven.
Let n represent the number. Let y represent the number.
Sevenless - —7 Fourmore - + 4

three times a number - 3n

is twenty — =20 a number divided by six — %
3n—-7=20 iseleven - =11
3n—7+7=20+7 Add7 toeach side. ) _
s t4=11
33—” = % Divide each side by 3.
n=9 % +4—-4=11—-4 Subtract 4 from each side.
Y _
6 = 7
% .6=7-6  Multiply each side by 7.
y =42
Try These Together
Define a variable and write an equation for each situation. Then solve.
1. Three plus 4 times a number is 2. Six times a number minus five is
twelve. thirteen.

Define a variable and write an equation for each situation.
Then solve.

3. Two times a number plus eight is eighteen.

4., Twenty-four minus 5 times a number is fifteen.

5. Two times a number minus five is twelve.

6. Six minus the product of four and some number is fifteen.

7. The product of six and some number added to five is fifteen.

8. BIENIEINIETIRCEAZEHIHN Write an equation for the sentence.

The product of some number and five is added to seven to give
a total of twenty-three.

A x+5+7=23 Bx+5+7=23 C x+12=23 D 5x +7 =23

as Sri=g+x92 Yz-gi=xv-9°9

%853L=9—XZ'9 %L59L=X9—173'17 G8L=8+XC'e €€L=G-xX97¢

—|<
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3-7) Using Formulas (pages 131-136)

Formulas can help you solve many different types of problems. A formula
shows the relationship among certain quantities. For example, to find the
number of miles per gallon that a car gets, you can use the following formula:
miles driven (m) divided by gallons of gas used (g) equals miles per gallon
(mpg), or m + g = mpg.

Fred bought a sport utility vehicle (SUV), but now he is concerned about
the amount of gas it is using. If Fred needs to refill the 25-gallon tank after
driving 350 miles, what gas mileage is his SUV getting?

m + g = mpg Use the formula.
350 + 25 = mpg Replace m with 350 and g with 25.
350 +~ 25 = 14 mpg Fred’s SUV only gets 14 miles per gallon.

Solve by replacing the variables in each formula with the given
values.

1.A=¢w,if¢=12andw = 9
2.8 = (n - 2)180,ifn = 4

3.1= %pt,ifp=500andt=2
4. A = %,ifb=7andh=1o

5. d = 50t,if d = 350

6. P =20+ 2w,ifP=40and ¢ = 6
7

.C = g(F — 32),if F = 32

8. S = w,ifnzu

9. Physics The density d of a substance is given by the formula

d= %, where m is the mass of a sample of the substance and v is
the volume of the sample. Solve d = % ifm =14 and v = 2.

10. Food The formula for the circumference of a circle is C = 27r, where r
is the radius of the circle and 7 is a constant that is about 3.14. If a pizza
has a radius of 8 inches, what is the circumference of the pizza? Round
your answer to the nearest inch.

11. BELLEIGTEIRES R IR A train leaves Station A at 11:12 A.M. and
arrives at Station B at 2:42 p.M. The train travels at a speed of 80 miles
per hour. How many miles does the train travel?

A 216 mi B 280 mi C 200 mi D 680 mi

g'kL uogor 26 8.8 0L vL9 LG GEV 09 098¢ 8Ol 'L siemsuy
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Chapter Review
Birthday Puzzle

Today is Mrs. Acevedo’s birthday. When her students asked how old she was,
she made the following puzzle. For each step of the puzzle, write an equation
and solve it. The final step of the puzzle will reveal the year in which she was
born. Subtract that year from the current year to find out Mrs. Acevedo’s age.

Puzzle

1. The sum of three times a number and 60 is 180. What is the number?

2. Negative one times the answer to problem 1 less five times a number is
210. What is the number?

3. A number divided by eight plus the answer to problem 2 is 100. What is
the number?

4. Twice a number less the answer to problem 3 is 6500. What is the number?

5. Four times a number equals 2 times 1925 plus the answer to problem 4.
What is the number?

6. Five times a number less 50 is 7900 plus the answer to problem 5. What
is the number?

How old is Mrs. Acevedo?

Answers are located in the Answer Key.
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- Factors and Monomials (pages 148-152)

The factors of a whole number divide that number with a remainder
of 0. For example, 4 is a factor of 12 because 12 ~ 4 = 3, and 7 is not a
factor of 12 because 12 +~ 7 = 1 with a remainder of 5. Another way of
saying that 3 is a factor of 12 is to say that 12 is divisible by 3.

A number is divisible by

e 2 if the ones digit is divisible by 2.
Divisibility | « 3 if the sum of its digits is divisible by 3.
Rules e 5 if the ones digit is 0 or 5.

e 6 if the number is divisible by 2 and 3.

e 10 if the ones digit is 0.

An expression like 5x is called a monomial. A monomial is an integer,
a variable, or a product of integers or variables.

Examples

a. Is 4y(5x) a monomial? b. Is 4y + 5x a monomial?
Yes, this expression is the product of integers No, this expression is a sum. A sum or difference
and variables. is not a monomial.

Using divisibility rules, state whether each number is divisible by
2, 3, 5, 6, or 10.

1. 100 2. 342 3. 600 4. 215
5. 1200 6. 1693 7. 52,700 8. 987,321

Determine whether each expression is a monomial. Explain why or
why not.

9. 3x 10. —45 11. 2y — 3 12. 4(7m)
13. x-y-z 14. 12 + p 15. 2(ab) 16. m +n

17. Cake Decorating If you are decorating a birthday cake using 16
candles, can you arrange all the candles in 6 equal rows? Explain.

18. BIENUEICFIT R CH S JEMIHR Which of the following is divisible by 3,
but is not divisible by 6?

A 822 B 833 C 922 D 933

a8k "9 AQe|OISIND J0U SI 9} fOU*ZL  "UOIIPPE SSAJOAUI J ‘ON "9
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4-2 ) Powers and Exponents (pages 153-157

An exponent tells how many times a number, called the base, is used as a
factor. Numbers that are expressed using exponents are called powers. Any
number, except 0, raised to the zero power, is defined to be 1. So 5% = 1 and
149 = 1. The number 12,345 is in standard form. You can use exponents

to express a number in expanded form. In expanded form, 12,345 is

(1 X 10%) + (2 X 103) + (3 X 102) + (4 X 10 + (5 x 109).

Powers need to be included in the rules for order of operations.

1. Do all operations within grouping symbols; start with the innermost grouping symbols.
Order of 2. Evaluate all powers in order from left to right.
Operations | 3. Do all multiplications and divisions in order from left to right.

4,

Do all additions and subtractions in order from left to right.

a. Write (5 X 103) + (2 x 102) + b. Write 139,567 in expanded form.
(7 X 10!) + (3 X 10°) in standard form. (1 X109+ (3 X104 + (9 X 109 + (56 X 109 +
This is 5000 + 200 + 70 + 3 or 5273. 6 % 107) + (7 X 109

Try These Together
1. Write (3)(3) using exponents. 2. Write 7-7-7-7-7-7 -7 using
HINT: The number 3 is used as a factor 2 times. exponents. HINT: This is 7°.

Write each multiplication expression using exponents.
d.ara-a-a-a 4. (8-8)8-8) 5. (x-x)x-x)x-x) 6. (—12)(—12)(—12)

<
—
(V]
]
Q.
©
L
|9

Write each power as a multiplication expression.
7. 143 8. m? 9. (—2)* 10. y10 11. (—x)8 12. p®

Write each number in expanded form.
13. 25 14. 721 15. 1591 16. 40 17. 508 18. 360

19. Carpeting Use the formula A = s2 to find how many square feet
of carpet are needed to cover a rectangular floor measuring 12 feet

by 12 feet.
20. BIEILELFLL RS R {EHH) Evaluate m3 — n2 form = 3and n = —5.
A —-16 B 2 C 19 D 52

a-0c vl 6L (O X0 + (0L X 9) + GOk x€) 8L (0F X8+ (0L X0+ GOLx39)LL Ok X0 + (0F X 1) 9L

(00F X 1) + (0L X 6) + (0L X G) + (0L X 1) 'GL (qOF X 1) 4+ ((OF X &) + (z0F X 2)'#L (QOF X G) + (0L X 2) S}
d-d-d-d-dgL x=)x=)x=)x=)x=)x=)x=)x=) "L A-A-A- LA KA A A-£0L (2-)e-)c-)c—) 6
W-w-w-w-w-w-w-w-weg yL-yL-7L2L ¢ch—)'9 gXxIlo'gx-X)'6 ,810%8-8)Fy '€ ,.°C 2£'| SIomsuy
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4-3 ' Prime Factorization (pages 159-163)

A prime number is a whole number greater than one that has exactly two
factors, 1 and itself. A composite number is a whole number greater than
one that has more than two factors. A composite number can always be
expressed as a product of two or more primes. When you express a positive
integer (other than 1) as a product of factors that are all prime, this is called
prime factorization. A monomial can be factored as the product of prime
numbers, —1, and variables with no exponents greater than 1. For example,
—14cd?=-1-2-T-c-d-d.

e The numbers 0 and 1 are neither prime nor composite.

Finding e Every number is a factor of 0. The number 1 has only one factor, itself.
the Prime e Every whole number greater than 1 is either prime or composite.
Factorization | « One way to find the prime factorization of a number is to use a factor tree
such as the one shown in the Example.

Factor 280 completely. /25{
Use a factor tree like the one shown at the right. The 10 0 28
factors are prime. List the prime factors from least to ] Yy
greatest: 280 =2-2-2-5-7. 2 056 02 014
S oSS N
2 0602 020
Try These Together
1. Is 13 prime or composite? 2. Is 33 prime or composite?

HINT: You only need to test divisors that are less than half of the number, since a larger divisor would mean that
there is also a smaller factor.

Determine whether each number is prime or composite.

3. 18 4. 37 5. 49 6. 4539
Factor each number or monomial completely.

7. 44 8. 12 9. 90 10. —18
11. —24 12. 28 13. 23 14, —25
15. 8xy? 16. —16ab3c 17. 42mn 18. 50p2

19. BELLETT LIRS R IHR Which of the following is a prime number?
A 8 B 9 C 13 D 15

O6L d-d-g-G-g'gL U-wW-L-©-gLL 0-9-G-Q-B-C-C-C-C-L—"9}
A-Ax-2-2-26GL G-G-l—"pL owudgL 2-2-2CL €-2-2-C-L—"LL €-€-2-1L—"0L
G-€:-€-26 £€:2:28 LL-2-2¢ 2 ousodwoo g ousodwoo g owud p oyusodwod 'g oaysodwod g swud "} s1amsuy

© Glencoe/McGraw-Hill 26 Glencoe Pre-Algebra




NAME DATE PERIOD

4-4 ' Greatest Common Factor (GCF) (rages 164-168)

The greatest of the factors of two or more numbers is called the greatest
common factor (GCF). Two numbers whose GCF is 1 are relatively prime.

¢ One way to find the greatest common factor is to list all the factors of each number and identify the
Finding greatest of the factors common to the numbers.

the GCF | « Another way is to find the prime factorization of the numbers and then find the product of their
common factors.

Examples

a. Find the GCF of 126 and 60. b. Find the GCF of 140y2 and 84y3.
First find the prime factorization of each number. First find the prime factorization of each number.
126 =2-3-3-7 140=2-2-5-7-y-y
60=2-2-3-5 84=2-2-3-7-y-y-y
List the common prime factors in each list: 2, 3. List the common prime factors: 2, 2, 7, y, y.
The GCF of 126 and 60 is 2 - 3 or 6. The GCF of 140y2 and 84y3is2-2 -7 -y -y or 28y2.
Try These Together
1. What is the GCF of 14 and 20? 2. What is the GCF of 21x* and 9x3?

HINT: Find the prime factorization of the numbers and then find the product of their common factors.

Find the GCF of each set of numbers or monomials.

3. 6,18 4. 4,8, 28 5. 27,24,15 6. 6, 10, 25
7. 12x, 3x 8. 4b, 6ab 9. 20x, 30y
10. 14p2, 28p 11. 33x3y, 11x2y 12. 30a, 1502, 10ab

Determine whether the numbers in each pair are relatively prime.
Write yes or no.

13. 15 and 12 14. 2 and 9 15. 22 and 21
16. 7 and 63 17. 30 and 5 18. 14 and 35

19. Quilting Maria wants to cut two pieces of fabric into the same size
squares with no material wasted. One piece measures 12 inches by 36 inches,
and the other measures 6 inches by 42 inches. What is the largest size square
that she can cut?

20. RIEICEGITREE LAY Which of the following is the greatest common
factor of 8, 60, and 28?

A 2 B 4 C 60 D 280

g'0g ‘u9Aqurg-gL ou'gL oOu°/L ou‘gL
S9A'GL SeA'pL ou'glL BGZL AXLLTLL dylL'OL OL'6 Q2’8 X€'L L9 €°G v'b 9'C ¢X£'g Il islemsuy
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4-5) Simplifying Algebraic Fractions (pages 169-173)

A ratio is a comparison of two numbers by division. You can express a ratio

in several ways. For example, 2 to 3, 2:3, %, and 2 + 3 all represent the
same ratio.
Simolifvin A ratio is most often written as a fraction in simplest form. A fraction is in simplest form when the
Fracﬁioﬁs 9 GCF of the numerator and denominator is 1. You can also write algebraic fractions that have
variables in the numerator or denominator in simplest form.

Examples

. 8 . . . .o 15ab?
a. Write — in simplest form. . Simplify —— .
12 p b. Simplify 5 =
Find the GCF of 8 and 12. 15ab2 _ 3-5-a-b-b
8§=2.2.2 20a2b ~ 2-2-5-a-a-b
12=2-2-3

Divide numerator and denominator by 5 - a - b.
The GCFis2 -2 or4.

111
2 Bd-1-
Divide numerator and denominator by 4. 15ab” _ _3 2? i ¢ b or 3b

20a’°p  2-2-%-a-4-pp ~ 4a
8+4 _ 2 1 11
12+4 3
Try These Together
. 8 . . g : 6x
1. Write —— in simplest form. 2. Simplif .
Write T plest fo Simplify TEs2
HINT: Divide the numerator and denominator by HINT: Divide the numerator and denominator by
the GCF of 8 and 16. the GCF of 6x and 15x2.

Write each fraction in simplest form. If the fraction is already in
simplest form, write simplified.

16 10 7 22 12 4
3- ﬁ 4- E 5- ﬁ 6- % 7- ﬁ 8- %
40 24 4dx 3m 8ab? 7x2
9. 50 10. 35 11. B 12. o7 13. 10ab 14. Em
15. Exchange Rates Exchange rates fluctuate daily. Write the ratio of
British pounds to American dollars using an exchange rate of £1.00
to $1.60. Simplify your answer.
16. BIELLENTEIRENRZEM IR Which of the following is in simplest form?
6 10 21 8
A 15 B 14 C 35 D 15
aer 2at 5wl
S vy 6 . T. o S L.y L., Eb. w 6. S0 X6 . T. .
gy € @ ek ML pewdwistOL 6 T8 L ;9 PeMdwis'g Sy S g S g L iSlemsuy
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Monomials

4-6) Multiplying and Dividing

(Pages 175-179)

You can multiply and divide numbers with exponents (or powers) if they have

the same base.

Multiplying and

Dividing Powers am = an — gm—n

» To find the product of powers that have the same base, add their exponents. a™ - a” = gm*"n
< To find the quotient of powers that have the same base, subtract their exponents.

a. Find 25 - 23,

Follow the pattern of a™ - a" = a™*". Notice that
both factors have the same base, 2. Therefore 2 is
also the base of the answer.

25.23=25+3or28

Try These Together

1. Find x - x3. Express your answer in
exponential form.

HINT: x = x'

b.

. b8
Fllld ﬁ.
Follow the pattern of a™ + a" = a™~". Notice that
both factors have the same base, b. Therefore the
base of the answer is also b.

8
% = b82orb®

10
2. Find %—6. Express your answer in

exponential form.
HINT: The answer will have a base of 9.

Find each product or quotient. Express your answer in exponential form.

3. m-m3 4. (p2g5)(p3¢®) 5.
6 - Q2 157
7.8°+8 8. 152 9.
750 9mll
11. — 12. a5 13.
Find each missing exponent.
15. (y?)(y*) = y10 16.

(2y")(5y?) 6. (12x7)(x11)
3,,10

18 - 9 Xy

n'® +n 10. o

4

—152 14. (8- x7) + a3

2015 _ 5

207~ 20

17. History The Italian mathematician Pietro Cataldi, born in 1548, wrote
exponents differently from the way they are written today. For example,
he wrote 5$ for 5x2 and 5$ for 5x3. How do you think he would have

written the answer to 6x3 - x4?

18. BIELLETT LR RIS Simplify the expression pbq4ri0 - p2qrd.

A p8goris B p3gir?

4,15 D pigd®

C p¥%

v'gl l9-z1 oL9L 9L

aX VL 1€°EL qWEZL g kL ofOL gU'6 oSH'8 8L g XCh'9 A0L'G gbgdv ,W'E ,6°C XL SiomMsuy

29

© Glencoe/McGraw-Hill

Glencoe Pre-Algebra




NAME DATE PERIOD

What does a negative exponent mean? Look at some examples:
2 97 O 3 3

Negative Exponents | For any nonzero number a and integer n,a " = 1

an’
Examples
a. Write 273 using a positive b. Write % as an expression using
exponent. .
negative exponents.
28=1 1
PE 32 = 372
Try These Together
1. Write 7-* using a positive exponent. 2. Write % as an expression using
o 1 0
HINT: This is —. negative exponents.

HINT: The exponent will be —2.

Write each expression using positive exponents.

3. x5y~8 4, n77 5. pqg~2
_9,8
6. s3t2 7. a 43¢ 8. yz%
_9)4
9. (p‘31)° 10. (-1 3m?n1 11. t‘%

Write each fraction as an expression using negative exponents.

1 1 1 -4 16 at
12. o 13. G 14. o7 15. 10 16. 372 17. b3
Evaluate each expression for n = —2.

18. n~4 19. 3" 20. n 2

21. Physics The average density of the Earth is about 5.52 grams per
cubic centimeter, or 5.52 g - cm 3. Write this measurement as a fraction
using positive exponents.

22. BIEIGEPIIREEAIEHIY Express a®b~4c2d ! using positive exponents.

3p4 bid adc?
A Z B a3bicd c D
c2d adc? bid
. oy 6. 9l pB. : . ) )
A8 Foog W 702 6L 8L gLE oo SOLOL o Wh—'SL o €L o A'El
- . US(L_) . d( _) - A . edvB . Ll . ﬂ . ﬁ . 8/{SX . - ﬁ ‘| :SIOMSU
g-¢¢ck ,I'LLE Y 0L 0, 0y(€—) 6 ghgXc— '8 5 L oS 9 g I°] I 14 1 € 267 . [ A"/
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4-8  Scientific Notation (pages 186-190)

You can use scientific notation to write very large or very small numbers.
Numbers expressed in scientific notation are written as the product of a
factor and a power of 10. The factor must be greater than or equal to 1 and
less than 10.

* To write a large positive or negative number in scientific notation, move the decimal point to the right
of the left-most digit, and multiply this number by a power of ten.

« To find the power of ten, count the number of places you moved the decimal point.

e The procedure is the same for small numbers, except the power of 10 is the negative of the number
of places you moved the decimal point.

Scientific
Notation

Examples Write each number in scientific notation.

a. 93,000,000 b. 0.0000622
9.3000000. Move the decimal point 7 spaces to 0.0006.22 Move the decimal point 5 spaces to
~_ ~ ~— .,
the left. the right.
9.3 X 107 Muiltiply by a factor of 10, which in this 6.22 X 10°%  Multiply by 10~° because you moved
case is 107 because you moved the the decimal point 5 spaces to the
decimal point 7 spaces to the left. right.

c. Write 8.3 X 10~4 in standard form.

83 % 1074 =83 x (%)"

_ 1
=8.3X 10,000

= 8.3 X 0.0001 or 0.00083 Move the decimal point in 8.3 4 places to the left.

Write each number in scientific notation.

1. 3,265,000 2. 4,560,000 3. 5,200,000,000
4. 0.00057 5. 0.00000002 6. 73,000,000,000
Write each number in standard form.
7. 5.7 X 106 8. 6.8 x 108 9. 32x10°°
10. 6.7 X 1077 11. 5.9 x 1012 12. 3.034579 x 108

13. Chemistry Because atoms are so small, chemists use metric
prefixes to describe extremely small numbers. A femtogram is
0.000000000000001 of a gram. Write this number in scientific
notation.

14. BIEILEN TR ESAZERHSE Write 640,000,000, in scientific notation.
A 6.4 x 108 B 6.4 x 1011 C 64x10°8 D 64 x 10711

VPL g -OLXO'L'€Fk  6.5%€0°€ ¢k 000°000°000°006G "Lk 290000000 0L  2£0000°0 6  000°000°089 '8
000°00LG°L 0L XE€L9 g O0LX0C'S 4 O0FXLGY g0LXZG'€ gOFXI9SYZ o0k XGIZE L SIemsuy
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Use the following clues to complete the
puzzle at the right. Here are a few
examples of how exponents and fractions
should be entered into the puzzle.

95 U | 5123

ACROSS

24ab®
4b2

1. The quotient

3 8a2b

* 4ab? in simplified form

4, The value of 37 *ifn =4

5. % in simplest form

8. Hxy 3 written using positive exponents
10. The product of 23 and 7

15x5y2

12. 55

in simplest form

13. The product (3m)(16n)

15. The GCF of 60 and 90

Answers are located in the Answer Key.

© Glencoe/McGraw-Hill

Puzzling Factors and Fractions

DOWN

1. The product of 12a and 5a®

2. The value of a®2 — b ifa = —5 and
b=3

11.

12.

14.

32

. Th ient ~2~
e quotient 2

. The product (7xy3)(3x2y)
. % written using positive exponents

. The GCF of 30 and 45

34/

The GCF of 42mn3 and 54m?n
The product of x* and x2

The quotient of 87 and 84
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Writing Fractions as Decimals (pages 200-204)

To change a fraction to an equivalent decimal, divide the numerator by the
denominator. If the division comes to an end (that is, gives a remainder of
zero), the decimal is a terminating decimal. If the division never ends (that
is, never gives a zero remainder), the decimal is a repeating decimal. For

example, % gives the terminating decimal 0.125, and % gives the repeating

decimal 0.8333..., which is written 0.83. The bar over the 3 indicates that
the 3 repeats forever. You can use a calculator to change a fraction to

a decimal.
Examples
a. Write 2% as a decimal. b. Replace ¢ with <, >, or =: % ° %
Method 1: Use paper and pencil. Method 1: Rewrite as decimals.
22-24+2 4 2-06 3-o075
5 5 5% 3 4
~ 2' 0 0.6 <0.75
0 Method 2: Write equivalent fractions with
So2+ 04 =24. like denominators.
Method 2: Use a calculator. Zhe LCBM is 72-3 9
Enter2 [+] 2 [=] 5 [=]. Result: 2.4. S =+yand =5
Make sure your calculator follows the order 5 9 5 3
of operations. 75 < 75,50 3 <7
Try These Together
Write each fraction as a decimal. Use a bar to show a repeating decimal.
4 7 _1 i
1. 10 2. 9 3. 5 4. 5 16

Write each fraction as a decimal. Use a bar to show a repeating
decimal.

3 16 3 18
5. 6. 420 7. 9 8. o5

Replace each ¢ with >, <, or = to make a true sentence.

143 92, 91 74 21
9.§'§ 10. 25. 24 11. 12.36
12. BIENCEIO TR CE S JEMITD An airplane flies at about 600 miles per
hour. At some point during its landing, it drops to about % of this speed.

Write this fraction as a decimal. B
A 0.60 B 0.50 C 0.40 D 0.2

awek ="k >0L <6 ¢/08 €0°L 8v'9 G/L0-"9 Glev'S'vy G0-"¢€ L0'¢ POl siomsuy
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5-2 /| Rational Numbers (rages 205-209)

* The set of whole numbers is {0, 1, 2, 3, 4, 5, ...}. Such numbers as % % and % are also whole

numbers because they can be written as a member of this set.

Sets of « The set of integers is the set of whole numbers and their opposites.
Numbers ) a
« The set of rational numbers consists of all numbers that can be expressed as b where a and b

are integers and b # 0. The numbers % and —5 are rational numbers.

Some decimals are rational numbers.

» Decimals either terminate (come to an end) or they go on forever. Every terminating decimal
can be written as a fraction, so all terminating decimals are rational numbers. For example,

0.45 = % or 2%.
'I;ypt_as Olf * Repeating decimals can always be written as fractions, so repeating decimals are always
ecimals

rational numbers. You can use bar notation to indicate that some part of a decimal repeats
forever, for example, 0.333... = 0.3.

« Decimals that do not terminate and do not repeat cannot be written as fractions and are not
rational numbers.

Express 0.23 as a fraction in simplest form.
Let N = 0.232323.... Then 100N = 23.232323....

100N = 23.232323... Multiply N by 100 because two digits repeat.
— N = 0.232323... Subtract N from 100N to eliminate the repeating part.

99N = 23 o N= % To check this answer divide 23 by 99.

Express each decimal as a fraction or mixed number in simplest form.
1. 0.6 2. 0.444... 3. —0.15 4. 1.26

Name the set(s) of numbers to which each number belongs.

5. % 6. —1280 7. —2.5 8. —0.53

Replace each ¢ with <, >, or = to make a true sentence.

9. 03 10. —2 ¢ 2.25 11. 1.8 ¢ 1.7 12. & 075
13. Which number is the greatest, %, %, %,
or %?
AS B 17 C D 73
gaet
=Zh <'LL >'0L =6 [eUOJeI'g [euOelL [euopel tebelu'g feuoers ULy Lo 2z 2L siomsuy
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5-3) Multiplying Rational Numbers (pages 210-214

To multiply fractions, multiply the numerators and multiply the denominators.

Multiplying | For fractions & and %, whereb # 0andd #0, & . & = &€

i b b d  bd’
Fractions | | fractions have common factors in the numerators and denominators, you can simplify before you
multiply.
Examples
=1.2 =3.2
a. Solve x = 5 3 b. Solve y 15
_ 1.2 _3.2
X= %53 Y=4'5
4
=2 or Z _ 32 e GOF of 2and 4s 2. Divide 2 and 4 by 2.
5 A5
_ 31 .3
“25%70
Try These Together
Solve each equation. Write the solution in simplest form.
- 2.1 3\1) = —(3)_-1
i = g0 2‘(5)(2) g 3. ¢ (5)( 4)

Solve each equation. Write the solution in simplest form.

4 (-2)-3=-n 5. -1 (3)=d 6.m=18-2)
s R
ordl) w(Ee el

13. What is the product of % and %?

14. What is % of 42?

15. BIELLELFIINENRJEHIH] Jemeal has $75 to go shopping. She spends %

of her money on CDs and % on food at the food court. About how much

money does she have left?
A $54 B $41 C $33 D $24

g6l

Vet Seny Vo L. et So o S o o 8 .. OL,. 02 ob., 9. .
TOCPL ZUEL =Tk §HL €-0L -6 [€-8 v—"L Th—'9 -G T g ) isiemsuy
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5-4) Dividing Rational Numbers (rages 215-219)

Two numbers whose product is 1 are multiplicative inverses, or

reciprocals of each other. For example, 2 and % are reciprocals of each

other since 2 X 1_ 1.

2
Inverse For every nonzero number % where a, b # 0, there is exactly one number g such that
Property of a2 b

Multiplication | 5 "7 = 1.

Division with | To divide by a fraction, multiply by its multiplicative inverse.

i ; a c a_.c_a. d
Fractions For fractions b and q where b, ¢, and d # O, 57456 ¢
Examples
1 7 5 1
a. Solved = = + +. b. Solveg = 5 + 1.
278 g§=6 " 12
-1 .7 -5 .41
d=3%3 9=% 13
- 1.8 8 inlicative i z -5.3 13
=353 - Is the multiplicative inverse of R 67 2 Rename 1 5 as 5.
4
_ 18" 4 _5. 2 2, o 3
=27 7 6 3 3 Is the multiplicative inverse of .
1
_ 5.2 5
3639

Estimate the solution to each equation. Then solve. Write the
solution in simplest form.

_6 .(_5 _19 . (_3)\ _ __4 .9
l'p‘w'(s) 2, 21‘(7) w 8 r 8 16

_ 5 .38 __8_.(_8 L (_8)_
4 k=57 5. s 9'(18) 6’7'<1o) b

7. Evaluate b — ¢ ~ dif b = 15,¢ = 13, and d = 2.

8. Pets Students at Midtown Middle School decided to make and
donate dog leashes to the local animal shelter. They had
150 meters of leash rope. Each leash was to be 1% meters long.

How many leashes can the students make?

9. BB PRSI ERURY Solve g = % + 1%. Write the solution in

simplest form.

1 18 7
AE B% Clﬁ D 2

V'6 SUSERl06°8 -, £8-79 G

£
ot

w 6 . 6. ST . .
v g€ JTT o) slemsuy
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5-5 Adding and Subtracting
Like Fractions (pages 220-224)

You can add or subtract fractions when they have the same denominators (or
like denominators). When the sum of two fractions is greater than one, you
usually write the sum as a mixed number in simplest form. A mixed
number indicates the sum of a whole number and a fraction.

To add or subtract fractions with like denominators, add or subtract the numerators and write

Adding and .
the sum over the same denominator.

Subtracting

Like Fractions | & + & = 8%¥b 5pq 8 _ b _ ﬂ,wherec # 0.
C C C (o] C C
Examples
12 1 =14 _ 30
a. Solver—13+43. b. Solve g 15 15"
r=(1+4) + (% + %) Add the whole numbers g= % Subtract the numerators.
and fractions separately.
- 3 - _16
r=5+ 3 g 15
r=5+1or6 3 - g=—£+ior—1i Rewrite as a mixed number.
3 15 15 15 ’
Try These Together
_gi _ol : 3,1 _ :
1. Solvek = 6 = 2 5 and write 2. Solve 0" 10 - " and write
the solution in simplest form. the solution in simplest form.

Solve each equation. Write the solution in simplest form.

15 10 _ - 13 , 10 - _4 .9
3. 1s 18 t 4. x 51 + 21 5. r 35 + 35
— 95 3 1_8 _ =42 1
6.m—27+17 7.29 g =P 8.J 43+73
9-9¢=1395 ~ 16 10. w 221+( 21) L. ( 18) b
12. Simplify the expression %x + %x + 2%35.
13. RICIELFAIRCET{EHIHE Evaluate the expression x — y for x = % and
_ 1
Y=y
8 2 5 1
Ay B3 Cy D3

) € .y Z, . S, 9L wo B Lo L. 2. 8b.. . S . .
g'€L X5k [LHL S20L 76 Th8 L Tv9 TS Shv g€ LT gv L isiemsuy
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5-6, Least Common Multiple (LCM) (pages 226-230)

A multiple of a number is a product of that number and any whole number.
Multiples that are shared by two or more numbers are called common
multiples. The least nonzero common multiple of two or more numbers is
called the least common multiple (LCM) of the numbers.

One way to compare fractions is to write equivalent fractions with the same denominator. The most
convenient denominator to use is usually the least common multiple of the denominators, or the
least common denominator (LCD) of the fractions.

Comparing
Fractions

Examples

a. Find the LCM of 6a2 and 9a. b. Compare }; and 13,
Find the prime factorization of each monomial. 12=2-2-3and16 =2-2-2 -2, so the LCM of
6a2=2-3-a-a the denominators, or LCD, is2 -2 -2 -2 -3 or 48.
92a=3-3-a Find equivalent fractions with 48 as the
Find the common factors. Then multiply all of the denominator.
factors, using the common factors only once. 11 x4 _ 44 13x3 _ 39
2-3-3-a-a=18a? 12x4 48 16x3 48
2 ; 2
So the LCM of 6a“ and 9a is 18a. Since 44 39 11 _ 13

48 48’ 12 16°

Try These Together

1. Find the LCM of 8x and 6y. 2. Compare % and %
HINT: Begin by finding the prime factorization HINT: Write equivalent fractions using the LCM
of each number. of 7and 3.

Find the LCM of each set of numbers or algebraic expressions.
3. 10,2 4. 14,4 5. 2b, 8b 6. 12t, 8¢
7. 22m, 11n 8.5 4,3 9. 1542, 3a° 10. 2x, 10xy, 3z

First find the LCD for each pair of fractions. Then replace the ¢ with
<, >, or = to make a true statement.

3 5 2 6 4 5 11
lloz.g 12—.E 13.7'3 14.§'ﬁ

15. tandardlzed I EHTHS What is the LCM of 2, 8, and 67
B 14 C 24 D 48

O°GL <€9¥L
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5-7) Adding and Subtracting Unlike
Fractions (pages 232-236)

You can add or subtract fractions with unlike denominators by renaming
them with a common denominator. One way to rename unlike fractions is to
use the LCD (least common denominator).

Examples

—93 2 —g2 _9 9
a. Solvea—24+53. b. Solve x 85 210.
_ 53 3 2 4 . o 4 9 .
a=2>--+5%-— The LCDis2-2-3or12. X=8-= —2-= ThelLCDis 10. Rename the
4 3 3 4 10 10 .
0 s fractions.
a=2-—7+5-—+ Rename each fraction .14 9 4 4 14
12 12 with the LCD. X = 71—0 —21—0 F?ename8ﬁ as7+ 11—0 or74,
17
a=7- Add the whole numbers .5 1 , .
12 and then the like X = 5ﬁ or5§ Subtract and simplify.
fractions.
_ 5 5 1z 5
a—7+112 or812 Rename 12 ::13112
Try These Together
1. Solve a = % + 1—12 Write the 2. Solve x = % = %.Write the
solution in simplest form. solution in simplest form.
HINT: The LCD of 3and 12 is 12. HINT: The LCD of 8 and 3 is 24.

Solve each equation. Write the solution in simplest form.

3'3’:%_% 4-23—0—%=n 5.c=%+%
6.1 — 2 =p 7.8=35 + 155 8.82 -+ =d
9m:%+% 10-§—%=q ll‘t:%_l%
12. 15 +2¢ = 13.32 -2l =y 14.h= 3+ 2
Eyaluate each expression if x = %,y = —%, and z = %.Write in
simplest form.
15. z — «x 16. x +y + z 17. x —y — z
18. Simplify the expression% + % + %

o . 13 o1 o

. ch. chk. v.
g8k 5 Lb 9 6L

St 0¢ ve

5., 0% . €.y Gb. . 9. O .. 6 ., O . €. G .. 0 . L. ¥c. .
TUL SSLEL Z872L gk 0L S gl8 gvL 29 LG b SE % £ULislemsuy
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5-8) Measures of Central Tendency (pages 233-242)

To analyze sets of data, researchers often try to find a number or data item
that can represent the whole set. These numbers or pieces of data are called
measures of central tendency.

Mean The mean of a set of data is the sum of the data divided by the number of pieces of data. The mean is
the same as the arithmetic average of the data.

Median The median is the number in the middle when the data are arranged in order. When there are two
middle numbers, the median is their mean.

Mode The mode of a set of data is the number or item that appears most often. If no data item occurs more
often than others, there is no mode.

Find the mean, median, and mode of the following data set.
80, 90, 85, 80, 90, 90, 40, 85

To find the mean, find the sum of To find the median, first put the data The mode is the number of items
the data, divided by the number of set in order from least to greatest. that occur most often. 90 occurs
pieces of data, or 8. 45, 80, 80, 85, 85, 90, 90, 90 three times, which is the most often

of any data number.

80 +90 + 85 + 80 ; 90 + 90 + 40 + 85 The median is the mean of the
, . 85 + 85 mode = 90
mean = 80 middle two items, or ————.

median = 85
Practice

Find the mean, median and mode for each set of data. When
necessary, round to the nearest tenth.

1. 18, 23,7, 33, 26, 23, 42, 18, 11, 25, 23
2. 25, 26, 27, 28, 28, 29, 30, 31, 30, 29, 28, 27, 26, 25
3. 103,99, 114, 22,108, 117, 105, 100, 96, 99, 119
4. 2.3,5.6,3.4,7.3,6.5,2.9,7.7,8.1,4.6, 2.3, 85

5. School Populations The table at the

right shows the size of each ethnic Eﬂ_mlc GrOl_Jp Number of Students
group in the Central School District Asian American >34
student population. Find the mean, African American 678
median, and mode for the data set. European American 623
Hispanic American 594
Native American 494

6. BIEIEN LIRS A IERIHY What is the mean of this data set?
1,2,3,4,5,6,5,4,3,2,1
A 36 B 6 C 3.27 D 3.0

D9 BUOU = 9PoW ‘pAG = UelpslUl 9'H8G = UeaW "G €' = 8pOoWl ‘Q'G = UBIpsW ‘t'G = UesW 'y 6B = Spoul
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5-9) Solving Equations with Rational
Numbers (pages 244243

You can solve rational number equations using the same skills you used to
solve equations involving integers.

¢ Solving an equation means getting the variable alone on one side of the equation to find its value.
« To get the variable alone, you use inverse operations to undo what has been done to the variable.
Solving < Addition and subtraction are inverse operations.

Equations | ¢ Multiplication and division are inverse operations.

« Whatever you do to one side of the equation, you must also do to the other side to maintain the

equality.
a. Solve x + 5.7 = 2.5. b. Solve %y = %
xX+567 =25
X +57—57=25-57 Subtract5.7 from 2y=35
) 3 6
each side.
x = =82 Simplify. %(% y) = %(%) Multiply each side by %
y = % or 1% Simplify.
Try These Together
1. Solve £ =a — <. 2. Solve 1.4n = 4.2.
HINT: Add % to each side. HINT: Divide each side by 1.4.
Solve each equation. Check your solution.
3.p—37=-24 4. b — (—60.25) = 121.6 5. 88 +q =143
1 _7 o (—1)= 1 — 12 — 94
6w+ t=1 7. ] <9) 1 8.y-12 =22
9. -5y =85 10. —2.7t = —21.6 11. 4.2d = —10.5
12. 9z = 1 13. 5 10 14. 5@ 20

15. BENLENTEREEAZEHHS Solve for the measure of x. [ 25.2m |

A 45m B 44m
C 35m D 34m

fe X -t 21.7m |

gl
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5-10/ Arithmetic and Geometric
Sequences (Pages 249-252)

A branch of mathematics called discrete mathematics deals with topics like
logic and statistics. Another topic of discrete mathematics is sequences. A
sequence is a list of numbers in a certain order. Each number is called a term
of the sequence. When the difference between any two consecutive, or side-by-
side, terms is the same, that difference is the common difference and the
sequence is an arithmetic sequence.

A sequence of numbers such as 1, 2, 4, 8, 16, 32, 64 forms a geometric
sequence. Each number in a geometric sequence increases or decreases by a
common factor called the common ratio.

a. Is the sequence 4, 12, 36, 108, ... b. Is the sequence 2, 5, 8, 11, ... arithmetic?
geometric? If so, state the common What are the next 3 terms?
ratio and list the next two terms. 2 5 8 11  Since the difference between
Notice that 4 X 3 = 12, 12 X 3 = 36, and T T T any two consecutive terms is

- 5—-2 8-5 11-8 .

36 X 3 = 108. or or or the same, the sequence is
4\_] 2\_)’36\_)'1 08 +3 +3 +3 arithmetic.
X3 X3 X3
This sequence is geometric with a common ratio of 3. ...8 11 14 17 20  Continue the
The next two terms are 108 X 3 or 324 and 324 X 3 \+—3"' \+—3"' \+—3"' \+—3"' sequence to
or972. find the next

three terms.

State whether each sequence is arithmetic or geometric. Then write
the next three terms of each sequence.

1. -2, -4, -8, —16, ... 2. 10, 5,0, -5, —10, ... 3. 35,28, 21, 14, ...

4. 1,3,9, 27, ... 5. 05,0.8,1.1, 14, ... 6. —8, -6, —4, -2, ...
_ _ 12 3 4

7. 0.5,1.5,4.5,13.5, ... 8. 2, 4,8, —16, ... 9. 5 555

10. BIENTEICITR S JEMITS Find the next three terms in the sequence
8,16,24,32, ....
A 32,24,16 B 40, 48, 56 C 44,56,64 D 64, 128, 264

a0k %L ‘%L ‘| ‘onewyple 6
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Chapter Review
Pizza Pig-out

1. A group of five friends ordered a pizza to share. Solve each equation to
find out what portion of the pizza each person ate. Write your answer in
the blank beside the person’s name.

Andrew a — 5.1 = —4.8

Nancy n — (-10.95) = 11.1

6 .18

Samantha s —

Do
Il

—

o

1 1
Mark m + lg = 12

2. Change your answers for Andrew and Nancy to fractions and write the
5 fractions in order from least to greatest.

3. Who ate the most and who ate the least?

4. Draw a pizza and divide it into 5 slices showing how much each person ate.
Use your list in Exercise 2 to help estimate the sizes of each slice. Label
each slice with the person’s name and the amount they ate.

Answers are located in the Answer Key.
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6-1 Ratios and Rates (rages 264-268)

A ratio is a comparison of two numbers by division. The ratio of the number 2
to the number 3 can be written in these ways: 2 to 3, 2:3, or % Ratios are often

expressed as fractions in simplest form or as decimals.

A rate is a special ratio that compares two measurements with different units of measure, such as miles
per gallon or cents per pound. A rate with a denominator of 1 is called a unit rate.

Jane buys 6 cans of soda for $1.74. Express this as a unit rate for 1 soda.

$1.74
6 sodas ’

Rates

First write the ratio as a fraction:

Then divide the numerator and denominator by 6.

O
$1.74 _  $0.29
6 cans 1 can

\_6/

Thus, one can of soda costs $0.29.

Try These Together

1. Express the ratio 2 to 28 as a 2. Express the ratio $210 for 5 nights as
fraction in simplest form. a unit rate.

Express each ratio or rate as a fraction in the simplest form.
3. 10:35 4. 60:20 5. 3to 39
6. 8 out of 14 7. 18 boys to 15 girls 8. 16 blue to 4 green

Express each ratio as a unit rate.

9. 294 miles on 10 gallons 10. $0.72 for 12 ounces
11. $3.88 for 2 pounds 12. 3.4 inches of rain in 2 months
13. 200 meters in 23.5 seconds 14. $21 for a half dozen roses
15. $60 for 8 movie tickets 16. 6 limes for $2

17. Consumer Awareness You are trying to decide whether to buy a
package of 20 yellow pencils for $1.25 or a package of 15 rainbow pencils
for $1.09. Which one is a better buy and why?

18. RIcITENFEIN RIS The temperature increased 12°F in 48 hours.
How can the temperature increase be described with a unit rate?

10°F 1°F 0.25°F 1°F
A 40 h B 4h c h D 0.25h

08l Yoes /0'$ INOQE 1800 s|oued moquies G| 8y} pue yoes 90'0$ Inoge
1800 Asy) esneosq sjouad MojieA 0z "L Jejjop Jed sewll| € "9 1eMon Jed 0G°/$ "G esolied 0G'ES L 08S/W G'g INOCE gL
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6-2) Using Proportions (pages 270274

a c

b d’
The products ad and cb are called the cross products of the proportion.

One way to determine if two ratios form a proportion is to check their

cross products.

A proportion is a statement that two or more ratios are equal, as in

Property of The cross products of a proportion are equal.

Proportions If % = % then ad = cb. If ad = cb, then % = %
a. Solve g = % b. Replace the » with = or # to make a
true statement.
6-2=y-3 Cross products 9 28
12 =3y Multiply. 5 ° 0
12 _ 3 - ,
3~ % Divide each side by 3. Examine the cross products.
4=y 2-7025-28
The solution is 4. 140 = 140
Since the cross products are equal, % = %.
Replace each ¢ with = or # to make a true statement.
2 8 3 18 2.5 2 84 7 1 19
log.% 2oz.§ 3.7'@ 4.%05 5.3.%
Solve each proportion.
x _ 1T 6 _ 1 12 _ n 45 _ 2 4 _ 52
6.5 =% T = 36 8 17 = &8 % T3 10. 7 x
Write a proportion that could be used to solve for each variable.
Then solve the proportion.
11. 3 pounds for $2.50 12. 3 notepads have 144 sheets
2 pounds for n dollars x notepads have 240 sheets
13. Food To make a fruit salad, Jeff will use 3 oranges for every
2 people. If the salad is to serve 12 people, how many oranges will he use?
14. BIEIETN AR S NZEHIES A display case of old CDs are marked 2 for $15.
If you pick out 5 CDs, how much will they cost, not including tax?
A $67.50 B $60 C $38 D $37.50
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6-3 ) Scale Drawings and Models (pages 276-250)

When objects are too small or too large to be drawn or constructed at actual
size, people use a scale drawing or a model. The scale is the relationship
between the measurements of the drawing or model to the measurements of
the object. The scale can be written as a scale factor, which is the ratio of
the length or size of the drawing or model to the length of the corresponding
side or part on the actual object.

Examples

a. The key on a map states that 1 inch b. According to EXAMPLE A, how far

is equal to 10 miles. Write the scale apart would two cities be in actual
for the map. distance if they were 5 inches apart
. . ?
1inch Write a fraction as “1€nes on the map?
10 miles miles 1 5

90" X Write a proportion using the scale.
1-x=5-10 Use the property of proportions.
x =50mi Solve.

On a set of blueprints for a new home, the contractor has

established a scale that states %inch = 10 feet. Use this

information for problems 1-6.

1. What is the actual length of the living room whose distance is 1 inch on
the blueprints?

2. What is the actual width of the living room whose distance is %inch on
the blueprints?

3. What is the actual height of the living room whose distance is % inch on
the blueprints?

4. If the buyer would like a kitchen to be 18 feet in length, how long should
the kitchen be in the blueprints?

5. What are the dimensions on the blueprints of a bedroom that will be
18 feet by 16 feet when the house is built?

6. If the den has dimensions of 0.5 inch by 0.6 inch on the blueprints, what
will be the dimensions of the actual den after the house is built?

7. BIELLENDEIREER{EHIEY A model car has a scale of 1: 24, where the

model dimensions are in the numerator and the actual car dimensions
are in the denominator. If the tires on the model have a diameter of

%inch, how long is the diameter of an actual tire on the car?

A 9 inches B 10 inches C 12 inches D 20 inches

DL 199121 AQ199) 0L "9 UoUI 80 AQ YOI B'0'G UOUIB'0 'y 1991 B°E 199} GL g 198} 0Z ') :SIomsuy
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6-4 ' Fractions, Decimals, and Percents

(Pages 281-285)

« To express a decimal as a percent, write the decimal as a fraction with 1 as the denominator.

Writ_ing Then write that fraction as an equivalent fraction with 100 as the denominator.

Equivalent » To express a fraction as a percent, first write the fraction as a decimal by dividing numerator by
Forms of denominator. Then write the decimal as a percent.

Fractions, . . . r -

Decimals, * To express a percent as a fraction, write the percent in the form 100 and simplify. To express

and Percents a percent as a decimal, write the percent in the form # and then write as a decimal.

a. Express % as a decimal and as a b. Express 0.08 as a fraction and as a
percent. percent.
100
2-5+5 0.6 = 0.60 008/X N, ,
B 60 . 7'1 = W or E 0.08 = W
= 0.6 = W or 60% \Xloo/ _ 8%
Try These Together
1. Express 0.59 as a percent and then 2. Express 45% as a decimal and then as
as a fraction. a fraction.
HINT: Begin by writing 0.59 as % HINT: 45% means how many out of 100?

Express each decimal as a percent and then as a fraction in
simplest form.

3. 0.90 4. 0.80 5. 1.35 6. 3.20 7. 0.62 8. 2.24

Express each fraction as a percent and then as a decimal.

3 2 12 5 18
9. 3 10. 5 11. 16 12. z 13. 0 14.

0|

15. Retail A floor lamp is on sale for 60% off. What fraction off is this?

16. RELEITTEIRENRJEMIHE Which of the following lists is in order from
least to greatest?

A 2.5, 2.5%,0.0025 B 2.5%,0.25,2.5
C 0.0025,0.25, 2.5% D 0.25,2.5%, 2.5

g91 % GE G20 %SCH VL GY'0:%SY €L STk %SZh ek SL0:%SLTHE ¥'0:%0% "0k S'0:%0S ‘6
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6-5) Using the Percent Proportion (rages 255292

A percent is a ratio that compares a number to 100. Percent also means
hundredths, or per hundred. The symbol for percent is %.

. . part _ percent a_ _p_ ; i
IZhe Perpent The percent proportion is base — 100 In symbols 5 100 where a is the part, b is the base,
roportion and p is the percent.
Examples
2 .
a. Express 5 asa percent. b. 13 is 26% of what number?
a_p 13_ 26 ; ;
% _ % . % _ 1570 Replace a with 2 and b with 5. b =700~ b 100 Replace a with 2 and p with 26.
. 13-100 = b - 26 Find the cross products.
2-100=5-p Find the cross products. 1300 26b
200 _ 5p Divide each side by 5 26 26 Divide each side by 26.
5 5 ’
40=p 50=0»b
5 is equivalent to 40%. 13 is 26% of 50.
Try These Together
1. Express % as a percent. 2. What is 30% of 20?

HINT: The value after the word “of” is usually the base.
HINT: Use the proportion 2 = -2

8 100°
Practice

Express each fraction as a percent.

3. % 1. > 5. 3 6. o 7. 3L 8 £
Use the percent proportion to solve each problem.
9. 14 is what percent of 50? 10. 27 is what percent of 90?
11. 120 is what percent of 200? 12. 14 is 20% of what number?
13. 17 is 8.5% of what number? 14. 43 is 10% of what number?
15. What is 8% of 757 16. What is 300% of 12?
17. Find 51% of $80. 18. Find 30% of $10.69.
19. Retail A pair of $32 jeans is marked down 40%. What is 40% of $32?
What is the price of the jeans after the reduction?
20. Bonnie got 12 out of 16 questions correct on
her math quiz. What percent did she get correct?
A 133%% B 75% C 60% D 25%

g-0c 0c6L$-08Ct$ 6L Lces 8L 080v$ LZL 92°9L 9°GL 0ev'vL 002 ‘€L
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6-6 ) Finding Percents Mentally (pages 293-297)

When an exact answer is not needed, you can estimate percentages.

NAME DATE PERIOD

Method 1: With the fraction method, use a fraction that is close to the percent. For example, 24% is

1
0, -
Estimating about 25% or T

Percents Method 2: With the 1% method, find 1% of the number. Round the result, if necessary, and then
multiply to find the percentage.
Method 3: Use the meaning of percent to estimate.

a. Estimate 40% of 183 using the b. Estimate 60% of 537 using the
1% method. meaning of percent.
1% of 183 is 1.83 or about 2. 60% means 60 for every 100 or 6 for every 10.
So 40% of 183 is about 40 X 2 or 80. 537 has 5 hundreds and about 4 tens (37 = 40).

(60 X 5) + (6 X 4) = 300 + 24 or 324.

Try These Together
1. What fraction could you use to 2. Estimate a percent for 29 out of 40.
estimate 34% of a number? HINT: 29 out of 40 is close to 30 out of 40.

HINT: % is about 33%.

Write the fraction, mixed number, or whole number you could use
to estimate.

3. 110% 4. 22% 5. 41%

6. 8.5% 7. 49% 8. 430%
Estimate.

9. 13% of 79 10. 58% of 190 11. 98% of 11 12. 41% of 20
13. 109% of 500 14. 73% of 21 15. 87% of 90 16. 31% of 87

Estimate each percent.
17. 19 out of 39 18. 20 out of 55 19. 4 out of 300

20. Nutrition If a package of 4 cookies has 205 Calories and 30% of
the Calories come from fat, estimate how many of the 205 Calories
are from fat.

21. BRI RS ZERIHSY Choose the best estimate for 11% of 833.
A 0.083 B 0.83 C 83 D 83
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6-7 ) Using Percent Equations (rages 295-302)

Interest (/) is money earned or paid for the use of an amount of money,
called the principal (p), at a stated rate (), or percent, for a given amount
of time (¢). Interest can be calculated using the formula I = prt. Another
common use of percent is with a discount, or amount of money deducted
from a price.

Percef‘t The formula is Part = Percent - Base.
Equation
Examples
a. What is the discount if a $6.40 item b. Find the interest on $460 invested
is on sale for 30% off? at 8% annually for 2 years.
Write in Part = Percent - Base form. | = prt Interest formula
What is 30% of $6.40? I = (460)(0.08)(2) p =460, r = 8% or 0.08, t = 2

e | =736
Part = 0.30 X 6.40 The interest is $73.60.

Part = 1.92 The discount is $1.92.
Try These Together
1. Use Part = Percent - Base to find 2. What is the discount if a $45 item is
what percent 34 is of 80. on sale at 15% off?
HINT: 34 is the percent and 80 is the base. HINT: To find 15% of $45, multiply $45 by 0.15.

Solve each problem by using the percent equation, Part = Percent - Base.

3. 56 is what percent of 64? 4. 70 is 40% of what number?
5. 30 is 60% of what number? 6. What is 33% of 60?
7. What is 40% of 3507 8. Find 60% of $8.99.

Find the discount or interest to the nearest cent.
9. $3.99 socks, 40% off 10. $250 desk, 30% off
11. $15 wrist watch, 75% off 12. $20 telephone, 25% off
13. $1400 at 2% interest monthly for 30 months
14. $650 at 9% interest annually for 2 years

15. RICITELIFEIRCET{EHIHR After October 31, you find the holiday candy
marked down 70%. How much money would you save if your favorite
candy regularly costs $2.99?

A $2.29 B $2.09 C $0.90 D $0.70
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6-8 Percent of Change (pages 304-30s)

The percent of change is the ratio of the amount of change to the original
amount. When an amount increases, the percent of change is a percent of
increase. When the amount decreases, the percent of change is negative. You
can also state a negative percent of change as a percent of decrease.

Percent amount of change
percent of change =

of Change original measurement
Examples
a. What is the percent of change b. What is the percent of change
from 30 to 24? from 8 to 10?
amount of change = new — old amount of change = new — old
=24 —-30o0r—6 =10—-8or2
amount of change t of ch __amount of change
percent of change = original measurement percent of changé = Grginal measurement
- =6 =2
T30 8
= —0.20r —20% =0.250r 25%
The percent of change is —20%. The percent of change is 25%.
The percent of decrease is 20%. The percent of increase is 25%.

State whether each percent of change is a percent of increase or a
percent of decrease. Then find the percent of increase or decrease.
Round to the nearest whole percent.

1. old: 2 rabbits 2. old: 125 people 3. old: 10 minutes
new: 13 rabbits new: 90 people new: 25 minutes
4. old: 1000 widgets 5. old: $5,000 6. old: 140 pounds
new: 540 widgets new: $4,700 new: 155 pounds
7. old: 15 centimeters 8. old: $32.99 9. old: $1250
new: 17 centimeters new: $23.09 new: $1310

10. Safety If a manufacturer reduces the number of on-the-job accidents
from an average of 20 a month to an average of 6 a month, what is the
percent of decrease in accidents?

11. BIELLELFEIN SR JEHTH I the price of gas increases from $1.01 per

gallon to $1.21 per gallon, what is the percent of increase?
A 19% B 20% C 21% D 22%

gLl ©Sealosp %0/ 0L %G ‘osealoul 'g %0 ‘eseeiosp 8 %C| ‘esesloul 2
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6-9) Probability and Predictions (pages 310-314)

Probability is the chance that some event will happen. It is the ratio of the
number of ways an event can occur to the number of possible outcomes. The
set of all possible outcomes is called the sample space.

number of ways a certain outcome can occur
number of possible outcomes

The probability of an event, P(event), is always between 0 and 1, inclusive.

A bowl contains 7 slips of paper with the name of a
day of the week on each slip.
a. If you draw a slip from the bowl,

what is the probability that the

day contains the letter “y”?

The probability of an event that is certain is 1. Since the

name of every day of the week contains a “y,” this
probability is 1.

Probability =

Probability

b. What is the probability that you
draw a day of the week that
contains the letter “s”?

Five days of the week have the letter “s.” The

probability of drawing a day with this letter is %

Try These Together

1. What is the probability that
a 5 is rolled on a number cube?

HINT: A 5 can occur in only 1 way on a single
number cube. There are 6 possible outcomes.

2. Find the probability that a number
greater than 6 is rolled on a number cube.

HINT: When an event is certain not to happen, the
probability is O.

Suppose the numbers from 1 to 20 are written on 20 slips of paper and
put into a bowl. You draw a slip at random. State the probability of

each outcome.
3. The number is less than 5.
5. The number is even.
7. The number is prime.
9. The number is less than 25.

4. The number ends in 5.
6. The number is divisible by 3.
8. The digits have a sum of 10.

10. The number contains a “1.”

There are 5 purple marbles, 7 gold marbles, and 3 red marbles in a
bag. Suppose one marble is chosen at random. Find each probability.

11. P(gold) 12. P(purple) 13. P(red or gold) 14. P(not red)

15. BIENUEIOFIT RS JEMIHN What is the probability of rolling a number

other than a 1 or 2 on a number cube?

5 2 1 1
A = B = CcC = D -
6 3 2 3
. S . € . € Sl 0¢ 0c S . oL . < . Ol . S . . 9. .
a°Gl v 141 z el T cl 7 8 i oL 176 I 8 z pA < 9 T S T 14 T € 0'¢ T | siamsuy
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6 ' Chapter Review
Mad Lib Math

You and your parent or guardian can play a game of mad lib math. Your
parent will ask you for the information requested in parentheses and fill in
each blank in the paragraph below. Then read the paragraph and then
answer the questions that follow.

and outof _ of his/her friends went to

1. (your name) 2. (ratio)

a carnival one afternoon. : tried the Test of Strength
3. (name a friend)
and could only get the bell ringer to raise . feet high.
4. (decimal greater than 1)
5. (name a friend) sPent 6. (dollars and cents) trylng to win a teddy
bear. At the dunking booth . dunked the heckler
7. (name a friend)

outof _ times. and his/her best friend

8. (ratio) 9. (your name)
raced against each other and won by a margin of

10. (your name)

: second. By the end of the afternoon, they had all spent
11. (decimal less than 1)

of their money and they decided it was time to go

12. (percent less than 100%)

home.

13. Express the ratio in Exercise 8 as a decimal.

14. Express the ratio in Exercise 2 as a percent.

15. Express the percent in Exercise 12 as a fraction.

16. If 2 drinks at the carnival cost $3.20, how much will 9 drinks cost?

17. If 1700 people attended the carnival that day, and 3 out of 5 of them
were male, how many of the attendees that day were male?

18. Suppose you took $20 with you to the carnival and came home with
$3.50.

a. $3.50 is what percent of $20?
b. Find the percent of decrease.

Answers are located in the Answer Key.
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/-1, Solving Equations with Variables
on Each Side (pages 330-333)

Sometimes we encounter equations that have a variable on both sides of the
equal sign. If this situation occurs, then use the Addition or Subtraction
Property of Equality to rewrite the equation with a variable on only one side.
Once the equation is written with one variable, it can be solved using inverse

operations.
Examples
a. Solve 4x + 1 = 2x + 5. b. Solve g — 3 = —3q — 43.
4x + 1 —2x=2x +5 — 2x  Subtraction Property g—-3—-q9g=-3g—-43—¢q
2x+1=5 Simplify. -3 =—-4q — 43
2x+1-1=5-1 Subtraction Property -3+ 43 = —-4q — 43 + 43
2x =4 Simplify. 40 = —4q
40 4
22—X = % Division Property " _—f
x=2 Simplify to solve. -10=q
Solve each equation.
1.5x +1=4x -1 2. -106 +5=7b+5 3. r+15=4r -6
4. 10 — 2v = —b5v — 50 5. 15y + 3 = 18y 6. 2x+6=4x+9

Write an equation then solve.

7. Four more than —3 times a number is equal to 8 more than —4 times the
same number.

8. Twice a number decreased by one equals the same number added to two.

9. Six plus —2 times a number is the same as 26 plus six times the same
number.

10. Negative ten times a number minus five equals negative eleven times
the same number.

11. BIELLELFENES R JERIHY Solve the equation 4x + 3 = —2x — 99 for the

variable x.
A —17 B 17 C —48 D 48

VL SO 56 €8 L 159 LS 02—y L€ 0T L siemsuy
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/-2, Solving Equations with Grouping
Symbols (rages 334-338)

™~
S
(J]
e
Q.
©
<
|9

Some equations have the variable on each side of the equals sign. Use the
properties of equality to eliminate the variable from one side. Then solve the
equation. You may find that some equations have no solution. The solution set
is the null or empty set. It is shown by the symbol { } or .

Solve each equation.

a. 12 + 3a = 7a b. 4b — 7 =13 + 4b
12 + 3a — 3a =7a — 3a Subtract 3a from 4b —4b — 7 =13 + 4b — 4b  Subtract 4b from
each side. each side.
12 4a . . —7=13
—_ == D h 4.
4 4 ivide each side by This sentence is never true, so there is no solution
3=a The solution is 3. for this equation. The solution set is &.

Try These Together

Solve each equation.

1. 5t =3 + ¢ 2. 66 —4=g+1 3. c=4c + 8

HINT: Eliminate the variable from one side of the equation then solve.

Solve each equation.

4. 9h —3 =h 5. —-16d + 4 =d
6. Tm = 18m — 2 7. 6 + 3(1 + 3a) = 2a
8. n+8=-5+4n 9.4 —-22+4x)=x—3
10. 8p — 2p +3=10p — 6 11. 15+ 5w — 2) = Tw + 4
12. 12r + 34 = —6r — (—9) 13. 6k + 3(k + 2)= 5k + 12
14. 25 — 4.2= —8s + 8 15w+ Lo =x- 2
16. Geometry Find the dimensions of the rectangle if the

perimeter is 118 feet. w

6w - 25

17. Algebra Eight times a number plus two is five times the number
decreased by three. What is the number?

18. RICITELIFAIRCEA{EHIHR Solve the equation 4k + 2(k + 1) = 3k + 4.

A% B 2 C 4 D 6

V8L %L*'Ll Y /v yibus| (Y gL upim gL %V*'QL cc't vl

23 L1

[ 8l . . V. . . 8 .
TLSL TL—ZL*LL TZOL 79 79 §'|7

[SV[e)

Z—¢ L2 % ‘L islemsuy
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7-3 Inequalities (pages 340-344)

A mathematical sentence that contains <, >, =<, or = is called an inequality.
Inequalities, like equations, can be true, false, or open. Most situations in real
life can be described using inequalities. The table below shows some common

phrases and corresponding inequalities.

< > = =
¢ less than e greater than ¢ less than or e greater than
 fewer than e more than equal to or equal to
* exceeds * no more than * no less than
e at most * atleast

a. State whether 2y < 12 is true, b. Translate the sentence “5 times a number
false, or open. is greater than or equal to 75,” into an
inequality.
2y <12 Let n represent the number. Then translate the words into
Until the variable y is replaced by a number, an inequality using the variable.
this inequality is open. five times number is greater than or equal to 75
5 X n = 75
5n=75

State whether each inequality is true, false, or open.
1. 3>7 2. y=8 3.1=1 4. 2n > 18 5. 12> 10
6. 1 <d4x 7. 8 > 16 8.6=8 9. 2x > 17 10. 32 <40

State whether each inequality is frue or false for the given value.
11. 18 + 2 < 23;2 =8 12. m — 8> 17, m = 29 13. 3x < 14;x =5
14. 6x — 2x < 18;x = 3 15. 18 = 6m;m = 3 16. j + 13> 27;j =17

Algebra Translate each sentence into an inequality.
17. At least 18 people were at the party.
18. There were less than 5 A’s.

19. The crowd was made up of more than 80 people.

20. BIENETNTEIRCEN LR The Super Bowl is the most viewed sports
event televised every year. There are over one billion viewers every year.
Write an inequality to describe this situation.

A x > 1,000,000,000 C x = 1,000,000,000
B x < 1,000,000,000 D x = 1,000,000,000

V'0c 08<X'6L G>Xx"8L
8L=X"ZL 49FL L1°GL Lvk d4°€F L¢b 4°kL L0 O6 L8 472 09 1G9 O L€ O'C 47} siemsuy
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/-4 Solving Inequalities by Adding
or Subtracting (pages 345-349

Solving inequalities that involve addition or subtraction is just like
solving equations that involve addition or subtraction.

Adding or subtracting the same number from each side of an inequality does
Addition and | not change the truth of the inequality.

Subtraction For all numbers a, b, and c:

Properties of | 1. Ifa>b,thena+c>b +canda—-c>b —c.

Inequalities 2. Ifa<b,thena+c<b+canda—-c<b —c.

The rules fora = b and a =< b are similar.

a. Solve b + 18 > 53. b. Solve n — 32 < 6.
b+ 18> 53 n—-3=6
b+ 18 - 18>53 - 18 Subtract 18 from each side. n—-32+32=6+ 32 Add 32 toeach side.
b > 35 Check your solution by n=38 Check your solution by

replacing b with a number replacing n with 38 and a
greater than 35 in the original number less than 38 in
the inequality. original inequality.

Try These Together

Solve each inequality and check your solution.

1. 12<n — 8 2. p—9=14 3. c+(—8)>2

HINT: Adding the same number to each side or subtracting the same number from each side of an inequality does
not change the truth of the inequality.

Solve each inequality and check your solution.

4.t - (-7)=21 5.33=13 + s 6. —19<m — (=7
7. 46 = a + 14 8. r+ (=5)>27 9.k +34=15
10. y — (—12) > 8 11. 20 =x + 3 12. 14 <z + (—8)

13. Driving To pass the driver’s test, you must complete both a written
exam and a driving test. Your total score must be 70 or greater. Each
portion of the test is worth 50 points. If you get a score of 40 on the
written exam, what is the minimum score you must receive on the
driving portion to pass the test?

14. BIENCETFEIRCEAEHIHDY Tomas and Jan have saved $15,000 to buy a
house. They have found a house they like that sells for $129,000. What is
the least amount of money Tomas and Jan must borrow to buy the house?

A $144,000 B $114,000 C $100,000 D $500

gvL 0€€L Z>ccelk X=LL"LL
y—<A0L BL—-=X%'6 CE€<J4'8 B=gEe'L W>92-'9 02=S'GS VL=1'v 0L<9'¢ g€g=d¢ U>0cg’l slomsuy
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/-5, Solving Inequalities by Multiplying
or Dividing (rages 350-354)

Solving inequalities that involve multiplication or division is very similar to
solving equations that involve multiplication or division. However, there is
one very important difference involved with multiplying or dividing by
negative integers.

Multiplication When you multiply or divide each side of a true inequality by a positive integer, the result

and D|v.|3|on remains true.
Properties of For all i b, and h 0, if b, th b d 2.2
Inequalities or all integers a, b, and ¢, where ¢ > 0, ifa > b, thena-c>b-cand ¢ > ¢.

Multiplication When you multiply or divide each side of a true inequality by a negative integer, you must

and D|v.|5|on reverse the order symbol.
Properties of , , a b
For all integers a, b, and ¢, where c < 0, ifa> b,thena-c<b-cand ¢ < ¢.

Inequalities
Examples
a. Solve % < -T. b. Solve —5m = 45.
n
= < -7 -5m =45
0.7<-7-7 Multi ' —5m _ 45 py - .
7 . ultiply each side by 7. —5 =5 Divide each side by —5 and reverse

the order symbol.
n < -49 Check your solution by replacing n

with —56, a number less than —49.
Practice

m = —9  Check your solution by replacing m
with —9 and a number less than —9.

Solve each inequality and check your solution.

1. —3x = —24 2. 65 = 30 3. £ <39 4. —162 < 18r
5.92 = —4p 6. —7y =119 7. %> 16 8. 2 <9

9. —6n = -T2 10. 155 = 135 11. 18d < 126 12. 8x = —72

13. 4x = 36 14. 1y—2 =2 15. % > 9 16. —114 = —19r
17. % >5 18. 7 < g 19. —80 = —20s 20. 38 = 19t

21. BELEGTETRESR IR Dana will leave home at 9 A.M. and will drive
to Titusville, which is 220 miles away. What is the least speed he must
average to be sure he arrives in Titusville no later than 1 p.Mm.?

A 60 mph B 55 mph C 50 mph D 45 mph

gdle ¢2=1'02 v=S6L lg<U'8L 09<W'LL 9=4'9L 9L <0Gl v2=AvL B6=X'ECL 6-=XCL L>P LL
6=/0L 2CL=U6 2.>Q0'8 QY <X'L JIl—-=4A9 ¢2—-=d'G 6—<JI¥% G6L>X'€ G=S"g 8=X'| sloamsuy

© Glencoe/McGraw-Hill 58 Glencoe Pre-Algebra




NAME DATE PERIOD

/-6 Solving Multi-Step Inequalities (pages 355-359)

You solve inequalities by applying the same methods you use to solve
equations. Remember that if you multiply or divide each side of an inequality
by a negative number, you must reverse the inequality symbol. When you solve
inequalities that contain grouping symbols, you may need to use the
distributive property to remove the grouping symbols.

Solve each inequality.

a. 5y —17=13 b. 3(—5 — 2s) > 3
by — 17+ 17 =13 + 17 Add 17 to each side. 3(-5—-2s)>3
by _ 30 Divide each side by 5 —15-6s>3 Use the distributive
5 7 5§ ’ property.
y=6 —15—-6s + 15 >3+ 15 Add 15 to each side.
—% <18 Divide each side by ~6.
s<3 Don’t forget to reverse
the inequality sign.
Try These Together
Solve each inequality.
1. 3x + 6 > 24 2. 4x — 3 <15 3. 18 =22 —2n

Solve each inequality.

4. 3¢ — 5 <4x — 8 5.5b+2>3b—1 6.6k —2<5k—5
7. 279 + 12 > 3.2¢ 8.69y —22<39 -13 9. 18+ =20
_z c+5 10 — ¢ n—"17 _

10. 16 — £ = 24 11, ¢35 < 10 12, 2T < 12
18. 9 — (@ + 2) >a + 17 14.b§2>bg4 15. 6x;4>2x6+7

16. Consumer Awareness Ericel has $50 to spend for food for a birthday
party. The birthday cake will cost $17, and he also wants to buy 4 bags of
mixed nuts. Use the inequality 4n + 17 = 50 to find how much he can
spend on each bag of nuts.

17. B I Lo Solve the inequality 224 < 32+ 1

3 5
A x=20 B x=3 C x=-15 D x=-17

a2k seegsowiegl - <x'GL 0<qVL Sg<BEL 62-SuTh H— >0l

8y—=2z0L OL=X6 €0>4A8 vg>06"L ¢->9 %L*<C7'9 e<Xy U=¢'e %17>X'Z 9 < X'| islomsuy
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- Chapter Review
Find the Hidden Picture

Solve each equation or inequality. Look for the solution in the solution code

box at the bottom of the page. Then shade the sections of the picture that
correspond with the correct solutions to the problems.

l.x+7<6 2. x—(-3)=-5 3. —24 = 6x 4._L8>—2
5. x—-6>10 6. 2x -5 =17 7. —3x = 81

For each listed value that is a solution to one of the equations above, shade in
the corresponding section on the puzzle. For example, if x = 30 is a solution to
one of the equations, shade in section 1 of the puzzle.

NAME DATE PERIOD

Answers are located in the Answer Key.

Value Section Value Section 3 6 11
x = 30 1 x> 13 18 D\ 2 10

x<5 2 x=-17 19 4 5 o 7

x> -3 3 Xx=2 20 9

x =27 4 x =11 21 14 16 20
x < —1 5 x<8 22 13 o

x> 12 6 x> —4 23 12 5 19
x<3 7 x>5 24 27 18
x=13 8 x =19 25 24

x=-8 9 x=-22| 26 21 28> 59

x>-15| 10 X=6 27 27 30
X=7 11 x<-11| 28 23\| %° / 26

x=-20 12 x=-27| 29

x=7 13 x> —9 30 31 32 34

x=—4 14 x = 31 31 33

x <16 15 x<-14| 32

x> 16 16 X =23 33

x < 11 17 x> -7 34
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- Functions (pages 369-373)

A relation is a set of ordered pairs. The set of the first coordinates is
the domain of the relation. The set of second coordinates is the range
of the relation. You can model a relation with a table or graph.

Definition
of a
Function

A function is a relation in which each element in the domain is paired with
exactly one element in the range.
You can use the vertical line test to test whether a relation is a function.

What are the domain and range of the relation graphed at the
right? Is the relation a function?

The set of ordered pairs for the relation is {(2, 3), (3, 2), (4, 2), (O, 0)}.

The domain is {2, 3, 4, 0}.

The range is {3, 2, 0}.

Since no vertical line passes through more than one point on the graph for

any x-value, the relation is a function.

Try These Together

1. What is the domain and range of
this relation? Is this relation a
function? {(2, 7), (3, 8), (2, 1)}

HINT: Is any x-value paired with more than one

y-value? y-value?

(o 0]
—
(V]
]
Q.
©
L
|9

2. What is the domain and range of this
relation? Is this relation a function?
{(11} _4)’ (_57 _3)9 (139 _3)}

HINT: Is any x-value paired with more than one

Express the relation shown in each table or graph as a set of ordered
pairs. State the domain and range of the relation. Then determine
whether the relation is a function.

3. % | 4. y 5. y 6. y
0 3
(o] X
—1 4 0 >~ 0 >~
-3 9
7. BELLEGTEREEAZETHIR What is the range of the relation {(7,9), (10, 12)}?
A {7,10} B {9, 12} C (7,12} D {9, 10}
g2 oufgz-t=40"1-t=a{e'D -1 1-)}9 seh{g'Lc-}=4{ L 1—-2-1=a{c 2
W= k—"2-0g oufegi-l=4y{Li-2-t=a{i-2@CN(U-"1-)E 1) €Ny soh{e'vel=y
r—e-t=a{ee-)'w'1-)cote sehf{e—v-t=gfeLtL's-}=age ou{g‘s I} =4{e el =q-1 s1emsuy
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8-2) Linear Equations in Two Variables

(Pages 375-379)

Solving an equation means finding replacement values for the variable that
make a true sentence. An equation such as y = 2x + 3 is a linear equation
because its graph is a straight line. The solutions of an equation with two
variables are ordered pairs. An equation with two variables usually has an
infinite number of solutions.

To graph a linear equation with two variables, use the following procedure:

Graphing e Choose any convenient values for x.

Linear e Substitute each x-value in the equation and solve to find each corresponding y-value. Write these
Equations solutions as (x, y) pairs.

e Graph at least 3 of the ordered pairs and draw the straight line that passes through them.

Find four solutions for the equation 2x + y = 3. Then graph NAY] |

the equation. @, 3)

Choose values for x: —1, 0, 1, 2. Find the corresponding values for y by (1,1

substituting each x-value in the equation and solving for y.

2-1)+y=3 20 +y=3 201) +y =3 20 +y=3 R
y=5 y=3 y=1 y=-1

Write these solutions as ordered pairs: (—1, 5), (0, 3), (1, 1), (2, —1).

Try This Together
1. Which of these ordered pairs are solutions of x + y = 8?
a. (7,1) b. (-3,11) c. (2,-9) d. (4,4)

HINT: There may be more than one pair that makes the equation true.

Which of these ordered pairs is a solution of the given equation?
2. 2x +y=—6 a. (—8,4) b. (-1, —4) c. (5, —16) d. 9,1
3. —3x =2y a. (1, -1) b. (7, 10) c. (—2,3) d. (5,5)

Find four solutions for each equation and write them as ordered
pairs. Then graph the equation.

4, y = —3x 5.y =2x—3 6.y —x=2

7. BELLEN TN SN ZEHIHS Which ordered pair is a solution of the
equationy — x = 7?7
A (1,6) B (-1,-6) C (-1,6) D (1,-6)

D'l Aoy Jemsuy 883 '9-p 0°€ 0°0'g P ‘Q‘e’| :SIemsuy
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8-3) Graphing Linear Equations Using
Intercepts (pages 381-385)

The x-intercept for a linear graph is the x-coordinate of the point where the
graph crosses the x-axis and can be found by letting y = 0. The y-intercept is
the y-coordinate of the point where the graph crosses the y-axis and can be
found by letting x = 0.

a. Find the x-intercept and the b. Graph the equationy = —2x + 3.
y-intercept for the graph of x-intercept y-intercept
y = 4x — 2. Then graph the line. Lety = 0. Letx = 0.
x-intercept y-intercept 0=-2x+3 y=-20) +3
Lety = 0. Letx = 0. —83=-2 y=0+3or3
0=4x—-2 y=40) -2 %:X
2 =4x y=0-2o0r-2 3 y
X = % or % y-intercept: —2 X-intercept: Sor 15 y-intercept: 3
X-intercept: % Graph the ordered pair for each intercept: (1 %, 0)

’ and (0, 3). Then draw the line that contains them.
Graph the ordered pair for each intercept: (E’ 0) and

y
(0, —2). Then draw the line that contains them. A
y
Ji [e] X
ol X
4

Find the x-intercept and the y-intercept for the graph of each
equation. Then graph the line.

1. y=2x—3 2. y=-—x+1 3.y=%x—4
4.y=—%x+2 5.y =23x—2 6. y=—2x+4

Graph each equation using the slope and y-intercept.

7. y=—x+3 8.y=%x+2 9. y=2x—1
10. BIELNEICFEIRERRLERTHY Which of the following is the x-intercept for
the graph of y = 3x — 6?

A —6 B 2 C -2 D 6

g-01 ey Jomsuy 8eg "6—] :SIomsuy
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8-4 ) Slope (pages 387-391)

The steepness, or slope, of a line can be expressed as the ratio of the vertical
change to the horizontal change. The vertical change (or the change up or
down) is called the rise. The horizontal change (or change right or left) is
called the run.

You can find the slope of a line by using the coordinates of any two points on the line.

Finding « To find the rise, subtract the y-coordinate of the first point from the y-coordinate of the second point.
the Slope | « To find the run, subtract the x-coordinate of the first point from the x-coordinate of the second point.
of aLine rise

e Write this ratio to find the slope of the line: slope = —=

run’
Find the slope of the line that contains the points (25, 2) and (7, 4).

rise _ 2nd y-coordinate — 1st y-coordinate

Note that order is important.

run — 2nd x-coordinate — 1st x-coordinate
_ 4-2
7-(-5)
=Zorz
Determine the slope of each line named below. a y
l.a 2. b 3. ¢ R U
4.d 5. ¢ 6. f N
4
r O] ¥ \ | x
[o f
Find the slope of the line that contains each pair of points.
7. K(3,9), L2, 4) 8. A(1,0),B(—3,1) 9. M(8, —6), N(8, 4)
10. S(1, —5), T(—3, —4) 11. W(1, 6), Z(2, 6) 12. P(—4, —5),Q(—3,7)

13. Carpentry A ladder leans against a building. What is the slope of
the ladder if the top of the ladder is 15 feet above the ground and the
base of the ladder is 3 feet from the building?

14. BIELLELENESRJERIHY Find the slope of the line that contains the
points (—3, 2) and (—6, 0).

2 2 _2 _
A§ B§ C 9 D

w|no
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8-5/ Rate of Change (pages 393-397)

A change in one quantity with respect to another quantity is called a
rate of change. Any rate of change can be described in terms of slope, or
change in y
change in x
linear equation in the form of y = kx, where k£ # 0, and is called direct
variation. In direct variation we say that y varies directly with x ory
varies directly as x. In the direct variation equation, y = kx, &, is the
constant of variation. The constant of variation in a direct variation
equation has the same value as the slope of the graph. For example,

y = 3x is a direct variation because it is in the form of y = kx. The
constant of variation of y = 3x is 3. The slope of the linear graph of

y = 3x is 3. All direct variation graphs pass through the origin.

. A special type of equation that describes a rate of change is a

a. For the equation y = 2x, which b. Write and solve an equation if y
passes through points (2, 4) and varies directly with x and y = 40
(5, 10), show that the slope and the when x = 5.
constant of the variation are equal. y = kx Direct variation form
2 is the constant of the variation; 40=k-5 Substitute values.
m=Ye Y1 _10-4 _6_2_, 8=k Divide each side by 5.

Xy = Xq 5-2 3 1

Therefore, y = 8x.

Name the constant of variation for each equation. Then determine
the slope of the line that passes through the given pair of points.

1
3

1.y=2x0,2),(-9, -3 2 y-= _75x; (=10, 25), (-2,5) 3.y = 13x; (2, 26), (9, 117)

Write a direct variation equation that relates x and y. Assume
that y varies directly with x. Then solve.

4, If y = —32 when x = 4, find x when y = 24.
5. Ify = 15 when x = 6, find x when y = —25.

6. BIELLEINFEIREE R {ERHITN Which equation is not an example of a direct

variation?

Ay=_T7x+1 By=2x C y=1l4x Dy=—9x

o
—|m

V'O Ol- =XXGZ=A"G £-=XAg— =y EL=W'El=YE =W =7 =W‘%=>/'L:SJemsuv
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8-6 | Slope-Intercept Form (rages 395-401)

When a linear equation is written in the formy = mx + b, itis in
Slope-Intercept | slope-intercept form. y=mx+b

Form 1 1

slope y-intercept

State the slope and the y-intercept of the graph of y = %x - 3.

y= %x -3 Write the original equation.

y= %x + (—=8)  Write the equation in the form y = mx + b.

b=-3

W[

T i
y=mx + b m =

The slope of the graph is % and the y-intercept is —3.

Example

Write the equation 2x + 3y = 5 in slope-intercept form.

Slope-Intercept Form: 2x + 3y = 5
3y = —2x+5  Subtract 2x from each side.

y= f%x + % Divide each side by 3.

Note that in this form we can see that the slope m of the line is — 2 and the y-intercept b is %

§’

State the slope and the y-intercept for the graph of each equation.
l.y=2x+ 4 2. 4x +y =0 3. bx +2y =17

Write an equation in slope-intercept form of a line with the given
slope and y-intercept.

4. m=5>b=5 5. m=2,b=-7 6. m=-3,b=0
Find the slope and y-intercept of the graph of each equation.

7. Ty =x — 10 8.8x—%y=—2 9. 4(x — 5y) = 9x + 1)

10. BIELLEIGFEINESEERTHR What is the slope-intercept form of an
equation for the line that passes through (0, 1) and (3, 37)?

Ay=12x -1 By=12x+1 Cy=-12x—-1 Dy=-12x+1

. 0 _ gV _ -
g0k gL =g -=-we
fg_ ‘€ 0v—'2 ¥ gl slemsuy

P=q9l=wg G==qF=ws xe=A9 L-xg=AG G+xG=Ap

N~|oy
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8-7) Writing Linear Equations (pages 404-408)

To write an equation given | Usey = mx + b for the equation. Replace m with the given slope and the
the slope and one point coordinates of the given point for x and y. Solve the equation for the y-intercept, b.
Rewrite the equation with the slope for m and the y-intercept for b.

To write an equation Use the slope formula to calculate m. Choose any of the two given points to use in
given two points place of x and y in y = mx + b. Replace m with the slope you just calculated. Solve
for b. Rewrite the equation with the slope for m and the y-intercept for b.

erte an .equatlon in slope-intercept form from the given
information.

a. The slope is 3 and the line passes through the point (5, 16).
y=mx-+b Use slope-intercept form.
y=3+b Replace m with the slope.
16 =3-5+b Replace x and .

1=b Solve for b.
y=3+1 Reuwrite the equation.
b. The line passes through the points (10, —4) and (-7, 13).
m = Y2701 Use the slope formula.
Xo =X
m=18-(49 (=4 Substitute,
-7 —-10

m=—1 Solve for m.
y=mx-+b

—4 = (=1)10 + b  Substitute m, x, and y.
6=>b Solve for b.
y=-x+6 Rewrite the equation.

Write an equation in slope-intercept form from the given information.

1. m=2,(6,1) 2. m = % (5, 6.5) 8. m=1,(-5 -7 4.m= —%, (-1, 8)
5. (3,8), (5,9) 6. (3,—4),(-6,—-1) 17.(0,7),(~2,3) 8. (—10, 47), (5,—13)

9. Bl LEIGFLIRES N JETHHN Which is the correct slope-intercept equation
for a line that passes through the points (—15, —47) and (—19, —59)?

Ay=-3x+2 By=3x+2 Cy=-3x—-2 Dy=3x-2

ae L+xyp—=48
4

i-ﬁ-X =A'G A—Z+xg—:/f'17 2—-X=A"¢g V+>(%:/f'z L — Xxg = A"| :siomsuy

— £y e—-xE__4-
L+xg=A"L g-xi— =49 Fr+x7
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8-8 Best-Fit Lines (pages 409-413)

When collecting real-life data, the points rarely form a straight line; however,

the points may approximate a linear relationship. In this case, a best-fit line

may be used. A best-fit line is a line that is drawn close to all of the points in

the data. In short, it is the line that best fits the points. Best-fit lines help us

to write equations for a set of data and predict what may happen if the data

continues on the same trend.

Example Age | Heightin Inches
The table shows Tisha’s height at various ages. Use 10 o7
the information to make a scatter plot, draw a best-fit 11 60
line, and write an equation for the data. 12 62

y ) 13 63

58 14 66.5
o7 15 68
A9
65
s /
63
52
i / m=22"Y1" select two points to find the slope.
i Xo =X
)g /
58 62 — 68
; m=2>—% x,=15,y,=68,x,=12,y,=62
i m=2 The slope is 2.
DI
y=mx-+b Use the slope-intercept form.
S 62 =2.12 + b Replace m with 2 and use any point.
ol 101112131415 X 38 =0b Solve for b.
y=2x+ 38 Replace m and b in the equation.

Use the table that shows the number of goals Pierre scored Year | Goals
playing hockey to answer problems 1-4. 1097 | 28
1. Using the data from 2001 and 1997, find the slope of the line. 1098 | 24
2. With your answer from problem 1 and the point (2000, 19), write 1999 | 20
an equation for the line in slope-intercept form. 2000 | 19
3. Using your answer from problem 2, how many goals should 2001 15
Pierre score in 2004?
4. BENLEGFEIRESR{EAHR What would have been the equation for
problem two if the given information was the answer to problem 1 and
the point (1998, 24)?
) § 1 - 11 1 e § 1 11 1
Ay= 4x+551823y 4+55182 Cy 7~ 55182Dy % 55182
Vv 8¢ 6L99+XH%=K'3 LLLﬁ:u/'l_:s.hamsuv
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Two equations with the same two variables form a system of
equations. A solution of a system is an ordered pair that is a solution
of both equations.

e When the graphs of two linear equations intersect in exactly one point, the system has

Solutions to . . .

exactly one ordered pair as its solution.
Systems of . . .
Equations *  When the graphs of two linear equations are parallel, the system has no solution.

¢ When the graphs are the same line, the system has infinitely many solutions.

Use a graph to solve the system of equationsy = x + 1 and V| A
y=2x+ 3.

The graph of y = x + 1 has an x-intercept of —1 and a y-intercept of 1.
Therefore, two points on this line are (—1, 0) and (0, 1).

The graph of y = 2x + 3 has a y-intercept of 3. Thus, one point on this line is (0, 3).

1)/ 10 X

Using the slope of 2 or % we find another point on the line at (1, 5). -2,

The graphs of the lines containing each set of points intersect at (—2, —1). ¥
Therefore the solution to the system is (—2, —1).

Try These Together

1. Use the graph in PRACTICE to find 2. Use a graph to solve the system of
the solution of the system of equations equations y = —2x + 1 and
represented by line a and line b. y=x—2.

The graphs of several equations are shown to the right. y
State the solution of each system of equations.

3. a and ¢ 4. b and d a
5. ¢ and the y-axis 6. d and the x-axis X
7. a and d 8. bandc <

Solve each system of equations by substitution.
9.y =2x—3 10. y =x — 2 11. y = —3x + 2
y = —x y=25 y= -2

12. BIELLELTEIN SR JEHIH Which ordered pair is the solution to the
system of equations y = —3x andy = —2x — 4?
A (1,3) B (2,-6) C 4,-12) D (1,-6)

02l (-9 G'goL (-1
(c0o'gt-)'8 (1—'1)2 (029 (1—‘0°s uomnosoup (g— ‘1) *ey jemsuy 8eS g (¢ 1)L slemsuy
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8-10) Graphing Inequalities (Pages 419-422)

The graph of an inequality consists of a dashed or solid boundary line
and a shaded region. The boundary line is the graph of the equation that
corresponds to the inequality. The boundary is dashed if the inequality
symbol is < or > to show that these points are not included in the graph. It
is solid for = or = to show that the boundary points are included in the

graph.
e To graph an inequality, first draw the graph of the related equality. This boundary line
. separates the plane into two regions. If the inequality symbol is = or =, make the boundary
Graphlr?g line solid; otherwise, it is dashed.
Inequalities | | To determine which region to shade as the solution, test a point in each region to see if its
coordinates make the inequality true.

Example
Graphy > —x + 3. x| Ay
Graph the equation y = —x + 3. Draw a dashed line since the boundary
is not part of the graph. The origin (0, 0) is not part of the graph, since <

0 > —0 + 3 s false. Thus, the graph is all points in the region above N
the boundary. Shade this region. (0] NX

Try These Together
1. Which of the ordered pairs is a solution of x + y = 7?
a. (2,8 b. (-15,6) ec. (0,7)

HINT: Replace x and y with the given values to see if they make the inequality true.
2. Graph the inequality y = —2x + 4.

Determine which of these ordered pairs is a solution of the inequality.

3.3x — 5=y a. (—2,4) b. (1, —1) c. (2,6)
4. y=x—17 a. (0, —10) b. (12, 2) c. (—12, —11)
5.3x >y —4 a. (7,7 b. (-2, 8) c. (1,0

Graph each inequality.

6. y<x-—17 7.y=3x -5 8.y>1
9.y +4<x 10. x = —4 11. 3x +y =5
12. BRENLEIGFELNES SRR Which ordered pair is a solution to
2x +y < 5?
A (1,3) B (3,1 C (2,0 D (3,0)

D2l feylomsuy oS LL-9 O0‘e°'G By QB g ASM JOMSUy 89S g O ‘B | :Slomsuy
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Chapter Review
Breakfast Riddle

What is on the breakfast menu for the school cafeteria this morning?

To find out what they are serving, work the following problems. Look for
your answer in the right column of the box. Use the corresponding letters
in the left column to fill in the blanks below.

(Fill in the blanks in the order of the questions.)

Start by graphing the following three equations on the D 1
same coordinate plane: f(x) = x + 3, glx) = —%x, and x = 4. N 4
1. Which of the three graphs represent functions? LSE ;i 0
NIl | y=3
MA | x=0
NO | x=3
2. What is the x-intercept of the graph of f(x)? o | x= 3
PR | (4, —2)
DE | 1
ST | (2,1)
3. What is the y-intercept of the graph of g(x)? SO | All 3 graphs
B f(x) and g(x)
NO | f(x)andx = 4
GG | f(x)only
4. What is the slope of the graph of f(x)? TO | g(x)only

5. For which of the three equations is (1, 4) a solution?

6. Find g(8).

Answers are located in the Answer Key.
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9-1 Squares and Square RootS (rages 436-440)

A square root is one of two equal factors of a number. For example, the
square root of 25 is 5 because 5 - 5 or 52 is 25. Since —5 - (—5) is also 25, —5
is also a square root of 25.

The square root of a number is one of its two equal factors. If X2 = y, then x is a square

o root of y.
Definition of

The symbol V' is called the radical sign and is used to indicate a nonnegative square root.
Square Root

\/ 25 indicates the nonnegative square root of 25, so V' 25 = 5. =/ 25 indicates the
negative square root of 25, so — 'V 25 = —5.

Numbers like 25, 49, and 64 are called perfect squares because their
nonnegative square roots are whole numbers. Numbers that are not perfect
squares do not have whole number square roots. You can use perfect squares
to estimate the square root of a number that is not a perfect square. See
Example B below.

Examples

a. Find V64. b. Find the best integer estimate for \V44.
The symbol \/& represents the Locate the closest perfect squares to 44. They are 36 and 49.
nonnegative square root of 64. Because 36 < 44 < 49, you know that \/C% < \/za < \/E or
Since 8 - 8 = 64, \/6_4 =8. 6 < \/ZH < 7. So, \/ﬂ is between 6 and 7. Since 44 is closer to

49 than to 36, then \/ 44 is closer to 7 than 6. The best integer
estimate for \/H is 7.

Find each square root.

1. V16 2. V36 3. V36 4. V121 5. \/225 6. —\/900

Find the best integer estimate for each square root. Then check your
estimate with a calculator.

7. V45 8. V29 9. V5
10. \/640 11. —\V/250 12. —\/57
13. V10 14. V6.2 15. V2

16. Art Framing A man has a favorite square picture he wants to frame
using a mat technique. He knows the area of the picture is 144 in2.

a. How would he find the length of the sides of the picture for the mat?
b. What is the length of each side?

17. BB LIRS R4 Find \V/ 529.

A 23 B 25 C 52 D 529

V'LL UIgld9l Ul pil JO 100 8lenbs sy pul4 'egL
F'GL ¢vE €€ 8—="CL 9l—"LL SC0L ¢6 98 L°L 06—"9 GL'S L'y 9'€ 9-'C V'l Slemsuy
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9-2' The Real Number System (rages 441-445)

You know that rational numbers can be expressed as <, where a and b

are integers and b # 0. Rational numbers may also be written as decimals
that either terminate or repeat. However, there are many numbers

(for example, square roots of whole numbers that are not perfect squares)

that neither terminate nor repeat. These are called irrational numbers.

NAME DATE PERIOD

Definition of an An irrational number is a number that cannot be expressed as %, where a and b are
Irrational Number | integers and b does not equal O.
The set of rational numbers and the set of irrational Real Numbers
numbers make up the set of real numbers. The Venn Rational Numbers
diagram at the right shows the relationships among Whois Irrational
the number sets. Integers Numbers

Examples

a. Determine whether 0.121231234 ... b. Solve kA2 = 50. Round your answer to the

is rational or irrational. nearest tenth.

This decimal does not repeat nor terminate. h2 =50

It does have a pattern to it, but there is no h="\/500rh=—\/50 Take the square root of each side.
exact repetition. This is an irrational number. h=71 orh= —7.1 Use a calculator.

Name the sets of numbers to which each number belongs: the whole
numbers, the integers, the rational numbers, the irrational numbers,
and/or the real numbers.

1. 3 2. 12 3. 0.008 4. V13 5. 16.7 6. —\/7
Solve each equation. Round decimal answers to the nearest tenth.

7. a? = 81 8. n2 =54 9. 37 = m?
10. p2 =6 11. 18 = w? 12. x2 = 99
13. k2 =5 14. s2 = 82 15. 61 = b2

16. Physics If you drop an object from a tall building, the distance d in feet
that it falls in ¢ seconds can be found by using the formula d = 16¢2. How
many seconds would it take a dropped object to fall 64 feet?

17. BRIELEN AR SN ZEHIHS Find the positive solution of y2 = 254. Round
to the nearest tenth.

A 154 B 15.6 C 15.7 D 159

a’ZL sc¢c9lL 8/.-8LSL L'6- L6V
Zc—'ccel 66—667CL Ccv—Cr'LL ¥Z—v2O0L L9-‘196 €/.-'CL8 6— ‘67, [eal‘feuonel 9
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9-3 Angles (pages 447-451)

Common Geometric Figures and Terms

point A vertex V An acute angle measures

°A L between 0[1and 9001

M

ray FG The sides of (LMN A right angle measures 90[
or FgHH /Ci/ are Mitlaht MAHHH L

F M
line BC B Angles are measured An obtuse angle measures
orBgIl O c in degrees () between 900 and 180LL
or line using a protractor.
angle LVMIN A protractor is A straight angle measures
or (LMN L used to measure 18001

angles.
u N

Use a protractor to measure 2LTQR.

Place the protractor so the center is at the vertex Q and the straightedge
aligns with side QR. Use the scale that begins with 0 (on QR). Read where
side QT crosses this scale. The measure of /TQR is 120 degrees. In symbols,

this is written m/TQR = 120°.

Use a protractor to find the measure of

each angle. Then classify each angle as
acute, obtuse, right, or straight.

1. LDAB
3. LHAD
5. LCAF
7. LHAB

9. BENEN L NESRdEHIRd What is the vertex of ~ KLM?

2.

4
6.
8

A point K

LHAE

. LBAC

LGAE

. LGAC

B point L

C point M

D point KLM

8sniqo ‘.0 | '8
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9-4 ' Triangles (rPages 453-457)

A triangle is formed by three line segments that intersect only at their
endpoints. The sum of the measures of the angles of a triangle is 180°.

You can classify a triangle by its angles.

* An acute triangle has three acute angles.

e Arright triangle has one right angle.

Classifying | * An obtuse triangle has one obtuse angle.

Triangles You can classify a triangle by the number of congruent sides.
e An equilateral triangle has 3 congruent sides.

e An isosceles triangle has at least two congruent sides.

e A scalene triangle has no congruent sides.

Try These Together

Use the figure in PRACTICE below to answer these questions.

1. Find mz1ifm/2 = 50° and 2. Find mz1ifm/2 = 65° and
m/ 3 = 55°. m/ 3 = 55°.

HINT: The sum of all angle measures in a triangle is 180°.

Use the figure at the right to solve each of the following.
3. Findm/1ifm/2 = 52° and mz£ 3 = 69°.
4, Find m/1ifm/2 = 62° and m2/ 3 = 44°.
5. Find m/Z1ifm/2 = 71° and m4£ 3 = 22°, 1 3
6. Find mz1ifm/2 = 90° and mz 3 = 30°.

First classify each triangle as acute, right, or obtuse. Then classify
each triangle as scalene, isosceles, or equilateral.

N N

11. Food Samantha likes her grilled cheese sandwiches cut in half
diagonally. Classify the triangles that come from slicing a square
diagonally. Are they acute, right, or obtuse? Are they scalene, isosceles,
or equilateral?

12. BIENTE R EEAZEHIHDY Find the measure of ZA. A

A 60° B 52° s
C 50° D 48°

D 'Zl $S090s0Ss| ‘UBU "]  S8[90S0S! ‘8INo. 0|
USIEOS ‘DL "6 SUS[EOS ‘8SNJ0 '8 [RISIEINDS 'BINDE "L o099 o/8'G oF.'V oBG'E 09T oGL 'k ‘Slomsuy
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9-5) The Pythagorean Theorem (pages 460-464)

The Pythagorean Theorem describes the relationship between the legs of
a right triangle, the sides that are adjacent to the right angle, and the
hypotenuse, the side opposite the right angle.

In a right triangle, the square of the length of the hypotenuse is
Pythagorean c
Theorem the lengths of the legs, equal to the sum of the squares of a

orc? =a? + b2 )
e Pythagorean Theorem to find the length of any side of a right

triangie as iong as you know the lengths of the other two sides. You can also
use the Pythagorean Theorem to determine if a triangle is a right triangle.

a. If a right triangle has legs with b. Is a triangle with side lengths of 6 m, 9 m,

lengths of 9 cm and 12 cm, what and 12 m a right triangle? Remember,
is the length of the hypotenuse? the hypotenuse is the longest side.
c®=a?+b?  Pythagorean Theorem c®=a’? + b? Pythagorean Theorem
c?2=92+ 122 Replace a with 9 and b with 12. 122262+92 a=6,b=9c=12
c?2 =225 Simplify. 144 2 36 + 81  Multiply.
Prdctice
c=\V225 Take the square root of each side. 144 + 117 Add.
c=15 Simplify. The triangle is not a right triangle.

The length of the hypotenuse is 15 cm.

Write an equation you could use to solve for x. Then solve. Round
decimal answers to the nearest tenth.

1. 2.

xin, 8in. 10 ft 10 ft

13in. 10 ft

In a right triangle, if @ and b are the measures of the legs and c is the
measure of the hypotenuse, find each missing measure. Round
decimal answers to the nearest tenth.

3. a=50b=6 4. c=14,a = 8 5.a=9,¢c=18 6. a=7,b=17

7. The measurements of three sides of a triangle are 12 feet, 13 feet, and
5 feet. Is this a right triangle? Explain.

8. BICLLEIEIREET{EMIA In a right triangle, the legs have lengths
12 centimeters and 15 centimeters. What is the length of the hypotenuse?

08 £l =zl +690A°L 66°9 9GL'G GlLL'y 8.°€ ¥.8'C UEGL L siemsuy
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. 9-6) The Distance and Midpoint Formulas

(Pages 466—470)

Sometimes it is necessary to study line segments on the coordinate plane. A
line segment, or a part of a line, contains two endpoints. The coordinates of
these endpoints can help us find the length and the midpoint, or the point
that is halfway between the two endpoints, of the line segment. We can
calculate the length of a line segment by using the Distance Formula, and
we can calculate the midpoint of a line segment by using the Midpoint

Formula.

The Distance Formula

To calculate the distance d of a line segment with endpoints (x;, y,) and (x,, y,) use the
formula d = V/(x, — X,)2 + (¥, — ¥,)2

The Midpoint Formula

To calculate the midpoint of a line segment with endpoints (x;, y;) and (x,, y,) use the

X3 + X Y1+Y2)
2 ! ’

formula ( 5

Examples

a. Find the distance between (2, 3) b. Find the midpoint of (5, 1) and (-1, 5).
and (6, 8). Let x; =5,x,= —1,y, —1,and y, = 5.
X, + X y; TV
Letx, =2,X,=6,y; =3, andy, = 8. %, %) Midpoint Formula
d="V(x, = x)2 + (y, — ¥;)? <5+2—_1, 12L5) Substitute.
d=V(6 27+ (837 (g g) Add.
d=V42 + 52 (2, 3) is the midpoint
d=V16+ 25

d = V41 or 6.4 units

Find the distance between each pair of points. Round answers to the
nearest hundredth.

1. (4,6),(1,5)

2. (15, 4), (10, 10) 3. (=7,-2),(11, 3)

Find the midpoint of the given points.

4. (7,-5),(9, -1)

5. (—8,4), (3, —4) 6. (—1.8,1.9),(1.1,2.8)

7. BELLELTEIRES RN What is the midpoint of the line segment with
endpoints (5, —1) and (=9, 7)?

A (2,-3)

B (-2,3) C (3,-2) D (-3,2)

g7, (Ge2'6e0-)9 (0'Gz-)'G (6— Q) v SWNGY QL ¢ SHUN |8/ g SHUNQL'C | SIOMSuUy
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9-7 ) Similar Triangles and Indirect
Measurement (pages 471-475)

Figures that have the same shape but not necessarily the same size are
similar figures. The symbol ~ means is similar to.

< |f two triangles are similar, then the corresponding angles are congruent. If the corresponding
Similar angles of two triangles are congruent, then the triangles are similar.

Triangles | « If two triangles are similar, then their corresponding sides are proportional. If the corresponding
sides of two triangles are proportional, then the triangles are similar.

If AMNP ~ AKLQ, find the value of x.
Write a proportion using the known measures.
QK _ PM

X o O
-

KL~ WN Corresponding sides are proportional. P 12
S5 -10 Substitute.
12 X 10

5x =12 -10 Find the cross products.
5x =120 Muiltiply. L Y N
X =24 The measure of MN is 24. X

AABC ~ ADEF. Use the two triangles to solve
each of the following.
1. Find b ife = 4,a = 9,and d = 12. B
. Findciff=9,b =8,and e = 12.

2
3. Finddifa =6,f="7,and ¢ = 5.
4. Finde ifd = 30,a = 10, and b = 6.

A
b
a c D
/\
5 F
5. BIELLETEIRESS{EMI Ancient Greeks used similar g
triangles to measure the height of a column. They
measured the shadows of a column and a smaller N
object at the same time of day. Then they measured the N
height of the smaller object and solved for the height of N
the column. In the picture to the right, use the length \

of the shadows and the height of the smaller object to N Aft N
solve for the height of the flagpole. 12 ft 3 ft

A 151t B 16 ft C 20ft D 21ft

c
E

g'¢d 8Ly ¥8'€ 9'¢ €'l slamsuy
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9-8  Sine, Cosine, and Tangent Ratios
(Pages 477-481)
Trigonometry is the study of triangle measurement. The ratios of the

measures of the sides of a right triangle are called trigonometric ratios.
Three common trigonometric ratios are defined below.

If AABC is a right triangle and A is an acute angle,

sine of LA — measure of the leg opposite LA B
o measure of the hypotenuse
Definition of ine of , A — Mmeasure of the leg adjacent to ZA
Trigonometric | €0Sine of 2A = measure of the hypotenuse V. a
Ratios measure of the leg opposite 2 A
tangent of ZA = measure of the leg adjacent to LA A 5 C
Symbols: sin A = i, COS A = Q, tanA =2
c c b
Examples
a. Find sin K to the nearest M b. Use a calculator to find the measure
thousandth. 5 of L A given that sin A = 0.7071.
sin K = Measure of leg opposite LK 4 Enter 0.7071 and the press the sin~" key (you may
measure of hypotenuse have to press INV or 2nd and then the sin key to get
-4 or0.8 K 3 L sin~1) The calculator should then display 44.999451.
5 Rounded to the nearest degree, the measure of /A
is 45°.

For each triangle, find sin A, cos A, and tan A to the nearest

thousandth.
1. A 2. X 30 v 3. M
20 37 12
12 16
34
A N
T 6 R A 35

Use a calculator to find each ratio to the nearest ten thousandth.
4, cos 43° 5. sin 26° 6. sin 36° 7. tan 68° 8. cos 75° 9. tan 29°

Use a calculator to find the angle that corresponds to each ratio.
Round answers to the nearest degree.

10. sin X = 0.5 11. sin B = 0.669 12. tan K = 1.881

13. Sports A skateboarder builds a ramp to perform jumps. If the ramp is
5 feet long and 3 feet high, what angle does it make with the ground?

14. BelLEDFLLRES R LRI Use a calculator to find sin 56° to the nearest
ten thousandth.

A 0.5600 B 0.8290 C 1.6643 D 88.9770

gL leMNoge’glL .29 '¢lk v LE 08°0L E¥SG0°6 883C "8
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9 | Chapter Review
Household Hypotenuses

You will need a tape measure, measuring tape, or yardstick and a
parent or friend to help. Convert measurements that are fractions
into decimals. Round all solutions to the nearest hundredth.

(Example: 2% inches =~ 2.13 inches)

1. Measure the height and width of your front door. Write an
equation and solve for the length of the diagonal of the door.
Then measure the actual diagonal and compare. ?

Equation:

Solution:

Actual:

2. Measure the width and height of a window. Write an equation and
solve for the length of the diagonal of the window. Then measure the
actual diagonal and compare.

Equation:

Solution:

Actual:

3. Measure the width and diagonal of your TV screen. Write an equation
and solve for the height of the TV screen. Then measure the actual
height and compare.

Equation:

Solution:

Actual:

4. Measure the length and the diagonal of the top of the mattress on
your bed. Write an equation and solve for the width of the mattress.
Then measure the actual width and compare.

Equation:

Solution:

Actual:

5. Give some reasons why your solutions are different from the actual
measurements.

Answers are located in the Answer Key.
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10-1 Line and Angle Relationships (rages 492-497)

When two lines intersect, the two pairs of “opposite” angles
formed are called vertical angles. Vertical angles are always
congruent, meaning they have the same measure. In Figure 1,
/1 and £ 3 are vertical angles, so /1 is congruent to /3.

Two lines in a plane that never intersect are parallel lines.
In Figure 1, two parallel lines, n and m, are intersected by a
third line, p, called a transversal. Since n || m, the following
statements are true.

/5 and £ 3 are a pair of congruent alternate interior angles. Figure 1
/2 and /8 are a pair of congruent alternate exterior angles.

/1 and /5 are a pair of congruent corresponding angles.

Lines that intersect to form a right angle are perpendicular a

lines. In Figure 2, lines a¢ and b are perpendicular. 210 and 211

are complementary angles since the measure of 210 plus ° 1011

the measure of 211, m210 + m£11,1s 90°. 29 and 213 are 13[12 b

supplementary angles since m/9 + m/13 = 180°

a. Use Figure 1 to name another pair of b. In Figure 2, if m£10 = 48°, find m£11.

Figure 2

vertical angles, congruent alternate 210 and /.11 are complementary angles.
interior angles, alternate exterior ms10 + ms11 = 90°

angles, and corresponding angles. 48 + m,£11 = 90° Substitute.

/6and £8; /4and +6; £1and £7; £3and 27 m/ 11 = 42° Subtract 48 from each side.

Find the value of x in each figure.

1. 2.
X
S 104DZD

In the figure at the right, line m is parallel to line n. If the measure

of 21 is 83° find the measure of each angle. ;i 5l6
3. /4 4./2 5./3 6. 27 7. /5 8. /6 N
n

9. Plumbing If a shower head comes out of the wall at an angle of 125°,
what is the measure of the other angle between the shower head and
the wall?

10. BELLETNTEIRESRJEMIND Suppose that £F and £G are complementary.
Find m/F ifm/G = 11°.

A 179° B 169° C 79° D 69°

O0L G676 /68 oE87L o679 oL6°'G o6V E8°C .9.7°C L€l SIemsuy
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10-2) Congruent Triangles (rages 500-504

Figures that have the same size and shape are congruent. Parts of
congruent triangles that match are called corresponding parts.

« If two triangles are congruent, their corresponding sides are congruent and their corresponding
Congruent angles are congruent.

Triangles * When you write that triangle ABC is congruent to (=) triangle XYZ, the corresponding vertices are
written in order: AABC = AXYZ. This means that vertex A corresponds to vertex X, and so on.

Example

APQR = AJKL. Write three congruence R

statements for corresponding sides. P 7 J

PO=JK OR=KL RP=LJ Ny i —
Try This Together

1. Triangle ABC is congruent to triangle DEF

: B A
a. Name the congruent angles. D E
b. Name the congruent sides. c 7
F

HINT: Start with the shortest side of each triangle.

2. The two triangles at the right are congruent. w

a. Name the congruent angles.
b. Name the congruent sides. v 7
c. Write a congruence statement for the triangles X

themselves.

3. If APQR = ADOG, name the part congruent to each angle or
segment given. (Hint: Make a drawing.)

a. segment PQ b. segment PR c. 20
d. segment OG e. LG f. P

4, BIENNELEIRESZEHIT Which pair of objects best illustrates
congruence?

A a 10 oz can and an 8 oz can

B two houses that have the same square footage
C a baseball and softball
D a CD-Rom and a music CD

v g7y Y70 gowewbesp O7 0 HWewbesq OFiluawbss B g ZXMYV = AXMY O Zx uawbes = Ax 1uswboas
XM UaWBes = X/ uawibes 74/ 1uswbes = AWM uaWbes 'q  ZXM7 = AXM7 XMZ7 = XMA7 'Z7 = A7 B2 -7 uawbes
= Dg Wwewbss g uswbes = DY/ uswbes {Jg uswbes = gy wewbes 'q 47 =07 ‘J7 =97 ‘g7 = VY7 "B’ Slomsuy
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10-3 Transformations on the Coordinate
Plane (pages 506-511)

Transformations are movements of geometric figures, such as translations,
rotations, and reflections.

* A translation is a slide where the figure is moved horizontally or vertically or both.

* Arotation is a turn around a point.

» Arreflection is a flip of the figure over a line. The transformed figure is the mirror image of
the original. The original figure and its reflection form a symmetric figure. The line where
you placed the mirror is called a line of symmetry. Each line of symmetry separates a figure
into two congruent parts.

Transformations

Which type of transformation does this picture show? y
The figure has been rotated around the origin. This is a rotation. ,\

OZQ X

Tell whether each geometric transformation is a translation,
a reflection, or a rotation.

1. y 2. y 3. y 4. y
L\
g A N |
Trace each figure. Draw all lines of symmetry.
5. 6. 7. 8. ‘
9. Carpentry How many ways can you slice a rectangular :
block of wood into two smaller congruent rectangular .
blocks? You may want to look at a cereal box to help s -'\\
visualize the situation. S

10. BIEITEFEINESEZEHIHN Which of the following has exactly

one line of symmetry?

: : N
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10-4 Quadrilaterals (pages 513-517)

A quadrilateral is a closed figure formed by four line segments that
intersect only at their endpoints. The sum of the measures of the angles

of a quadrilateral is 360°.

QUADRILATERALS

Quadrilaterals
with no pairs of
parallel sides

Parallelogram
quadrilateral with 2 pairs
of parallel sides

Trapezoid
quadrilateral with exactly
one pair of parallel sides

Naming
Quadrilaterals

Rectangle
parallelogram with
4 congruent angles

Rhombus
parallelogram

with congruent

Square sides
parallelogram
with congruent
sides and
congruent
angles

Example

A quadrilateral has angles of 35°, 79°, and 118°. What is the measure
of the fourth angle?

The sum of all four angle measures is 360°, so the measure of the fourth angle is
360 — (35 + 79 + 118) or 128°.

Practice

Find the value of x. Then find the missing angle measures.

1. X 2. 1400 X0 3.
(x+ S)E
130 x[ 14004 ] [}

List every name that can be used to describe each quadrilateral.
Indicate the name that best describes the quadrilateral.

4. 5. 6. D 7. Q

9. BN EIN LI NS R dER(H:E Determine which statement is false.

A A rhombus is a parallelogram. C A square is a rectangle.
B A rectangle is a parallelogram. D A trapezoid is a parallelogram.

B

8.@
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10-5/ Area: Parallelograms, Triangles,
and Trapezoids (pages 520-525)

When you find the area of a parallelogram, triangle, or trapezoid, you must
know the measure of the base and the height. The height is the length of
an altitude. Use the table below to help you define the bases and heights
(altitudes), and find the areas of parallelograms, triangles, and trapezoids.

Base: any side of the parallelogram
Height: the length of an altitude, which is a segment perpendicular to the base, with endpoints
Parallelogram on the base and the side opposite the base
Area: If a parallelogram has a base of b units and a height of h units, then the area A is
b - h square units or A = b - h.

Base: any side of the triangle

Height: the length of an altitude, which is a line segment perpendicular to the base from the
Triangle opposite vertex

Area: If a triangle has a base of b units and a height of h units, then the area A is

% b - h square units or A = %b - h.

Bases: the two parallel sides

Height: the length of an altitude, which is a line segment perpendicular to both bases, with
Trapezoid endpoints on the base lines

Area: If a trapezoid has bases of a units and b units and a height of h units, then the area A

of the trapezoid is % -h - (a + b) square units or A = %h(a + b).

Find the area of each figure.

1. 111t 2. 3. _9in. 4. _46in.
L 5 in. I

Find the area of each figure described below.

5. trapezoid: height, 3 in.; 6. triangle: base, 9 cm;
bases, 4 in. and 5 in. height, 8 cm

7. parallelogram: base, 7.25 ft; 8. triangle: base, 0.3 m;
height, 8 ft height, 0.6 m

9. BLel BT RSN EHH-N What is the area of a trapezoid whose bases
are 4 yards and 2 yards and whose height is 10 yards?

A 24 yd? B 30 yd? C 60 yd2 D 80 yd?

g6 W600'8 ZHBG'L WOQE'9 UGEL'G UOE Ly UGE'E WOC0L'e zW99'L siamsuy
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10-6) Polygons (pages 527-531)

A polygon is a simple, closed figure in a plane that is formed by three
or more line segments, called sides. These segments meet only at their
endpoints, called vertices (plural of vertex). The angles inside the
polygon are interior angles. In a regular polygon, all the interior
angles are congruent and all of the sides are congruent. When a side
of a polygon is extended, it forms an exterior angle. An interior and
exterior angle at a given vertex are supplementary.

Sum of the Interior | If a polygon has n sides, then n — 2 triangles are formed, and the sum of the degree

Angle Measures measures of the interior angles of the polygon is (n — 2)180.

in a Polygon
Examples

a. What is the sum of the measures of b. What is the measure of each exterior
the interior angles of a heptagon? angle of a regular pentagon?
A heptagon has 7 sides, so let n = 7. A pentagon has 5 sides, so the sum of the measures
(n —2)180 = (7 — 2)180 of the interior angles is (5 — 2)(180) or 540°. Thus,
= (5)180 or 900 each interior angle measures 540 ~ 5 or 108°.

The sum of the measures of the interior angles Each exterior angle measures 180 — 108 or 72°.

of a heptagon is 900°.

Try These Together

1. Find the sum of the measures of the 2. What is the measure of each exterior
interior angles of a triangle. angle of a regular hexagon?
HINT: Use the formula and replace n with 3. HINT: A hexagon has 6 sides.

Find the sum of the measures of the interior angles of each polygon.

3. octagon 4. 12-gon 5. 18-gon 6. 30-gon
Find the measure of each exterior angle and each interior angle of
each regular polygon. Round to the nearest tenth if necessary.

7. regular triangle 8. regular quadrilateral 9. regular heptagon
10. regular octagon 11. 15-gon 12. 25-gon

Find the perimeter of each regular polygon.

13. regular hexagon with sides 8 cm long 14. regular 17-gon with sides 3 mm long

15. RIELDEICFEIRERAZEHIHN What is the perimeter of a regular octagon if
the length of one side is 12 inches?

A 144 in. B 96 in. C 84in. D 72in.

g°GL WW |Gyl W8y €L 9SGt Wt ¥k 8L 9SGk 0T "hE
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10-7 Circumference and Area: Circles (pages533-533)

A circle is the set of all points in a plane that are the same distance from
a given point, called the center. The distance from the center to any point
on the circle is called the radius. The distance across the circle through its
center is the diameter. The circumference is the distance around the
circle. The ratio of the circumference to the diameter of any circle is always
7 (pi), a Greek letter that represents the number 3.1415926.... Pi is an

22

irrational number, however, 3.14 and 7

are considered accepted rational

approximations for .

Circumference The circumference of a circle is equal to the diameter of the circle times , or 2 times the
of a Circle radius times .
d

C=q-rdorC=2wr(note:d:2rorr=E>

Area of a Circle | The area of a circle is equal to m times the radius squared.
A=mr?

Find the circumference and area of each circle
to the nearest tenth.

a. The radius is 3 cm. b. The diameter is 12 in.
C =2ar Formula for circumference C=md Formula for circumference
C =27(3) Substitute 3 forr. C=m(12) Substitute 12 for d.
C=188cm C=377in
A= 72 Formula for area A= 7r? Formula for area
A= (32  Substitute 3 forr. A = 7(6?) r :%
A = 28.3cm? A=113.1in?

Find the circumference and area of each circle to the nearest tenth.

e o e

4. The diameter is 19 mm. 5. The radius is 25 yd. 6. The radius is 13.8 m.

7. The diameter is 46.2 cm. 8. The radius is 3% in. 9. The diameter is 6.8 m.

10. Landscaping A sprinkler can spray water 10 feet out in all directions.
How much area can the sprinkler water?

11. el EGIFERES I EHIHS What is the area of a half circle whose

diameter is 8 m?
A 25.1 m? B 50.3 m? C 100.5 m? D 201.1 m?

VL M ZPIE0L WE9e WY Lg'6 U ZEE UP0Z'8 ZWOH 9 9L WO 'GyL L LW E8eG W .98 9
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10-8 Area: Irregular Figures (pages 539-543)

You have learned the formulas for the area of a triangle, a parallelogram,

a trapezoid, and a circle. You can use these formulas to find the area of
irregular figures. An irregular figure is a two-dimensional figure that is not
one of the previously named shapes. To find the area of an irregular figure,
divide the figure into a series of shapes whose area formula you do know.
Find the area of each shape. Then, find the sum of the areas of each shape.

Find the area of the figure. A @i

Divide the figure into familiar shapes. 3cm
Find the area of each shape.
Rectangle,: A = ¢w = 7 - 4 = 28 units? 4cm 7 cm
Rectangle,: A = ¢w = 10 - 4 = 40 units?

Triangle: A = 2bh = 0-5 -3 - 8 = 12 units 13cm

3cm

Find the sum of the areas.

28 + 40 + 12 = 80 units?
4 cm

10 cm 3cm

Find the area of each figure to the nearest tenth, if necessary.

1. 2. 6 cm 3. |
|
scm 3cm / i \. 3cm
18cm
3cm 4cm : 4.cm
10 mm 10 mm 11 cm !
12 cm
3cm
14 mm
3cm
6 cm
4. BIENNEGTEIRES eI Which of the following has the same sin.
area as the figure shown? 3in
A Square with s = 5 in. C Triangle with b = 6 in.
and £ = 9 in. oin
B Rectangle with ¢ = 3in. D Parallelogram with b = 4 in. :
and w = 2.5 in. and A = 7 in. gin.

OF ADQ0Q'E WO |G LW /LZ L Slomsuy
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10 ) Chapter Review
Magic Square

Find the value of x in each figure. Write each answer in the
appropriate square.

] X°
380 Xo

44° \ x° 3x°/x°

L 65°

165°
31° (2x 0O 5)°
XO

m O m
000 m O00 m

110° 100°

153°

(x O 30)°

(3x O 45)°

28°

160° \
(3x O 4)° 1220\

The above 4-by-4 square is called a magic square because the sum of the
answers in each row, column, or main diagonal is the same number. Check
to see if you found the correct value of each x by finding the sum of each
row, column, and main diagonal. Make any needed corrections. What is the
correct sum of each row, column, or main diagonal?

Answers are located in the Answer Key.
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11-1 Three-Dimensional Figures (rages 556-561)

A flat surface that contains at least three noncollinear points and extends
infinitely in all directions is called a plane. Planes can intersect in a line,
at a point, or not at all. When multiple planes intersect they form three-
dimensional figures. These figures have flat polygonal sides and are called
polyhedrons. When looking at a polyhedron it is made of edges, where
two planes intersect in a line, vertices (singular is vertex), where three
or more planes intersect at a point, and faces, flat sides. There are many
types of polyhedrons, two of which are prisms and pyramids. A prism is a
polyhedron that has two identical sides that are parallel called bases. The
two bases are connected by rectangles. A pyramid has one base and has a
series of triangles that extend from the base to a point. To classify a prism
or a pyramid you must identify its base. For example, a pyramid with a
rectangular base is called a rectangular pyramid and a prism with a
triangular base is called a triangular prism.

Skew lines are lines that that do not intersect and are not parallel. In
fact, they do not even lie in the same plane. A diagonal line inside of a
polyhedron and an edge on the opposite side of the polyhedron would be
an example of skew lines.

Identify the three-dimensional shapes.

a. b.
Figure A has two rectangular bases Figure B has one triangular base
and rectangles connecting its two and consists of three triangles that
bases, so it is a rectangular prism. meet at a point, so it is and example

of a triangular pyramid.

Name the polyhedron.
1. 2. 3.

plwelAd senbueloss 'g  wsid [euoBexsy g wsud Jenbuel) * | :s1emsuy
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' Volume: Prisms and Cylinders (pages 563-567)

The amount a container will hold is called its capacity, or volume. Volume
is often measured in cubic units such as the cubic centimeter (cm?) and the
cubic inch (in3).

Volume If a prism has a base area of B square units and a height of h units, then the volume V is
of a Prism | B - h cubic units, or V = Bh.

Volume of | If a circular cylinder has a base with a radius of r units and a height of h units, then the volume V is
a Cylinder | wr2h cubic units, or V = mr2h.

Find the volume of the given figures.

a. a rectangular prism with a length b. a circular cylinder with a diameter
of 3 ecm, a width of 4 cm, and a of 10 in. and a height of 18 in.
height of 12 cm V = ar2h Formula for the volume of a cylinder
V =Bh Formula for the volume of a prism V =m(5?2(18)  The diameteris 10 in., so the
V = (twh Since the base of the prism is a radius is 5 in.

rectangle, B = {w. V =m(25)(18)  Multiply.
V = (3)@4)(12)  Substitute. V = 1413.7in%  Simplify.

V=144cm3  Multiply.

Try These Together

Find the volume of each solid. Round to the nearest tenth.

1. 2m ’18”1 2- 7 ft 3- !
1.2m 11 Scm‘ 24 cm

16m 8cm

HINT: Find the area of the base first, then multiply by the height to get the volume.

=
Find the volume of each solid. Round to the nearest tenth. E
)
4. - . o
29 in. 6 S
. 9cm =
21 in. ’ o, (O

40 in. 2mm 1.8cm

7. Landscaping Nat buys mulch for his flower gardens each fall. How
many cubic feet of mulch can he bring home if his truck bed is 5 feet
by 8 feet by 2 feet?

8. BEITELIFAI R A {ETRIHE What is the height of a cylindrical prism

whose volume is 141.3 cubic meters and whose diameter is 10 meters?
A 045 m B 09m C 18m D 2.25m
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11-3) Volume: Pyramids and Cones (pages 568-572)

When you find the volume of a pyramid or cone, you must know the height A.
The height is not the same as the lateral height, which you learned in an
earlier lesson. The height A of a pyramid or cone is the length of a segment
from the vertex to the base, perpendicular to the base.

Volume of If a pyramid has a base of B square units, and a height of h units, then the volume V is
. 1 - 1
a Pyramid 3 B - h cubic units, or V = 3 Bh.
Volume If a cone has a radius of r units and a height of h units, then the volume V is % - - r2 - h cubic units,
of aCone | ory = %wzh_

Find the volume of the given figures.

a. a square pyramid with a base side b. a cone with a radius of 3 in. and a
length of 6 cm and a height of 15 cm height of 8 in.
V= %Bh Formula for the volume of a pyramid V= %wﬂh Formula for the volume of a cone
V= %th Replace B with s2. V= %77(3)2(8) r=3andh =8
v = L(6P(15) or 180 cm® V = Lu(9)(8) or about 75.4 in’

Find the volume of each solid. Round to the nearest tenth.

1. 2. 3. TN 4.
5 cm Cm =
4cm

~—_

5. Cooking A spice jar is 3 inches tall and 1.5 inches in diameter. A funnel
is 2 inches tall and 2.5 inches in diameter. If Hayden fills the funnel with
pepper to put into the spice jar, will it overflow?

6. BIEILEINIEIRESRLERIHAN A square pyramid is 6 feet tall and with the
sides of the base 8 feet long. What is the volume of the pyramid?

A 96 ft3 B 128 ft? C 192 ft3 D 384 ft?

979 (Ul £'E ~ SWNIOA [oUUN} ‘gUI €°G ~ OWNIOA JBI ‘ON "G gl 96 °Y (Ul €'18/L "€ (WW O'VY6'02 "2 WO £'EG °L iSlomsuy

© Glencoe/McGraw-Hill 92 Glencoe Pre-Algebra




NAME DATE PERIOD

- Surface Area: Prisms and
Cylinders (rages 573-577)

In geometry, a solid like a cardboard box is called

a prism. A prism is a solid figure that has two | Back
parallel, congruent sides, called bases. A prism <: Bottom |

is named by the shape of its bases. For example, A Base| =TT Base
a prism with rectangular-shaped bases is a Front
rectangular prism. A prism with triangular- A triangular prism

shaped bases is a triangular prism. A cylinder has five faces.

is a geometric solid whose bases are parallel,

congruent circles. The surface area of a geometric solid is the sum of the
areas of each side or face of the solid. If you open up or unfold a prism,
the result is a net. Nets help you identify all the faces of a prism.

Find the surface area of the given geometric solids.

a. a box measuring 6 in. X 8 in. X 12 in. b. a cylinder with a radius of 10 cm
Find the surface area of the faces. Use the formula and a height of 24 cm
A = tw. Multiply each area by 2 because there are The surface area of a cylinder equals the area of the
two faces with each area. two circular bases, 272, plus the area of the curved
Front and Back: 6 X 8 = 48 (each) surface. If you make a net of a cylinder, you see
Top and Bottom: 12 X 8 = 96 (each) that the curved surface is really a rectangle with a
Two Sides: 6 X 12 = 72 (each) height that is equal to the height h of the cylinder
Total: 2(48) + 2(96) + 2(72) = 432 in? and a length that is equal to the circumference of

the circular bases, 2.

Surface area = 27r? + h - 27r
Surface area = 2m(100) + 48(10)
Surface area = 628.3 + 1508.0
Surface area ~ 2136.3 cm?

Find the surface area of each solid. Round to the nearest tenth.

1. : 2- 4.7 m ’ 3- 29 mm
' 5 ft : ® !
oo L \
< 3 ft 12 m 35 mm 20mm

8 ft 21 mm
4. 1lin. / 5. 3 cm 6. 13m
2 () i 12m ‘
\ 3cm !\
5in. 10cm 10m 33 m

7. Pets A pet store sells nylon tunnels for dog agility courses. If a tunnel
is 6 feet long and 1% feet in diameter, how many square feet of nylon
is used?

8. BIENLENIEIREENLEIHY The height of a cylinder is 10 meters and its

diameter is 4 meters. What is its surface area?
A 75.4 m? B 138.2 m2 C 150.8 m2 D 351.9 m2
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11-5 Surface Area: Pyramids and
Cones (pPages 578-582)

A pyramid is a solid figure that has a polygon for a base and triangles for sides,
or lateral faces. Pyramids have just one base. The lateral faces intersect at a
point called the vertex. Pyramids are named for the shapes of their bases. For
example, a triangular pyramid has a triangle for a base. A square pyramid
has a square for a base. The slant height of a pyramid is the altitude of any of
the lateral faces of the pyramid. To find the surface area of a pyramid, you must
find the area of the base and the area of each lateral face. The area of the
lateral surface of a pyramid is the area of the lateral faces (not including the
base). A circular cone is another solid figure and is shaped like some ice cream
cones. Circular cones have a circle for their base.

Surface Area of
a Circular Cone

The surface area of a cone is equal to the area of the base, plus the lateral area of the cone.
The surface area of the base is equal to wr2. The lateral area is equal to wr¢, where ¢ is the
slant height of the cone. So, the surface area of the cone, SA, is equal to wr2 + wr¢.

Find the surface area of the given geometric solids.

a. a square pyramid with a base that b. a cone with a radius of 4 cm and a
is 20 m on each side and a slant slant height of 12 cm
height of 40 m Use the formula.
Find the surface area of the base and the lateral faces. SA = 72 + 7rt
Base: Each triangular side: SA = mw(4)? + w(4)(12)
A = s2 or (2012 A = Lbhor % (2040) 22 —oas 108

A =400

A =400

SA =400 + 4(400) Area of the base plus area

SA = 2000 m?

of the four lateral sides.

Find the surface area of each solid. Round to the nearest tenth.

1.
”
>10m

10 ft ™10 ft 8 mm "8 mm

2.2in. > 17 cm

7. BELLELDEINER R PR What is the surface area of a square pyramid
where the length of each side of the base is 10 meters and the slant

height is also 10 meters?

A 300 m?

B 400 m? C 500 m? D 1000 m?
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11-6, Similar Solids (pPages 584-588)

A pair of three-dimensional figures is classified as similar solids when they
are the same shapes and their corresponding measurements are proportional.
The ratio that compares the measurements of two similar solids is called the
scale factor.

Given two similar solids Figure A and Figure B:

¢ The scale factor of corresponding sides of Figure A to Figure B is a

b

2
« The ratio of the surface area of Figure A to the surface area of Figure B is %.

3
e The ratio of the volume of Figure A to the volume of Figure B is %.

Examples

The square prisms to the right are
similar. Find the scale factor, the
ratio of their surface areas, and
the ration of their volumes.

The scale factor is

a_ 20 _,

b 5 Figure AT Figure B

The ratio of the surface areas is 0 U
32—42—16 S Q20 SU5

12

The ratio of the volumes is

as 43 _
b g5 o4

Triangular Prism X and triangular Prism Y are similar.

The scale factor of Prism X to Prism Y is % Use this

information for problem 1-4.

1. If the length of a side of Prism X is 9 feet, what is the length of the
corresponding side of Prism Y?

2. If Prism X has a surface area of 88.8 feet?, what is the surface area
of Prism Y?

3. If the volume of Prism X is 35.1 feet3, what is the volume of Prism Y?

4. BELLEL A REE R JEHIHN The height of the triangular base of Prism Y
is 3.5 feet. Find the height of the triangular base of Prism X.

A 4.7 feet B 6.2 feet C 8.3 feet D 2.6 feet

A'v 199} CE8°E I9916°LGL ¢ 198} ¢l "L Siemsuy
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11-7) Precision and Significant Digits (rages 590-594

The smallest unit of measure used for a particular measurement, known as
the precision unit, dictates the precision. When measuring an object you can
round to the nearest precision unit, but a more precise method is to include all
known digits plus an estimated unit. These digits, the known and the estimated,
are called significant digits. Let’s say you are measuring the length of your

calculator with a standard ruler. The precision unit of the ruler is 1_16 inch. You

can measure to the nearest 1_16 inch, we’ll say the calculator was 7% inches or

7.875 inches. This is a rounded version of the measurement to the precision
unit; however, we could be more precise by using estimation. Let’s say that
when closely reviewing the measurement we find the calculator was actually

slightly bigger than 7 %, or 7.875 inches. In fact, the calculator was almost half

way between 7% and 7%. Therefore, we could estimate the calculator to be

7%(;5 = 7§—g or 7.90625 inches. This more precise measurement is an example
of significant digits. The number 7.90625 has 6 significant digits. When adding
or subtracting measurements, the solution should always have the same

precision as the least precise measurement.

Determining Numbers with a decimal point: count the digits from left to right starting with the first nonzero digit
the number and ending with the last digit

of significant | Numbers without a decimal point: count the digits from left to right starting with the first digit and
digits ending with the last nonzero digit

Find the number of significant digits.

a. 3.43 b. 0.005 c. 240 d. 6.70
3 1 2 3

Compute using significant digits.

1. Find the perimeter of a rectangle with length 10.255 cm and with
width 7.1 cm.

2. Find the perimeter of a triangle with sides of length 3.1 m, 12.02 m,
and 7.223 m.

3. What is the area of a parallelogram with length 17.25 mm and
width 5.065 mm?

4. BEILELFARESR{EHITN How many significant digits are in the
number 0.00016?

A 6 B 5 C 2 D1
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11 | Chapter Review
Robots

This robot is made of common three-dimensional figures.

The hat is a square pyramid. Each side
of the base is 6 inches long, and the
height of the pyramid is 8 inches. What
is the volume of the hat?

The head is a cube. Each side of the
cube is 6 inches long. Find the volume
of the head.

|\

The neck is a cylinder. The radius of

the base is 1 inch and the height of the
cylinder is 3 inches. What is the volume
of the neck to the nearest whole number.

A

N
Y
A

Cylinders are used for the arms. The
diameter of each arm is 3 inches and
the length of each arm is 15 inches.
Find the volume of one arm to the
nearest whole number.

The torso is a rectangular prism. The
dimensions of the body are 10 inches
by 10 inches by 15 inches. What is the
volume of the torso?

Cylinders are used for the legs. Each leg
is 4 inches in diameter and 18 inches
long. Find the volume of one leg to the
nearest whole number.

Rectangular prisms are used for feet.
Each foot is 5 feet by 3 feet by 6 feet.
What is the volume of each foot?

Yo

What is the total volume of the robot?

Answers are located in the Answer Key.
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12-1 Stem-and-Leaf Plots (pages 606-611

One way to organize a set of data and present it in a way that is easy to
read is to construct a stem-and-leaf plot. Use the greatest place value
common to all the data values for the stems. The next greatest place
value forms the leaves.

1. Find the least and greatest value. Look at the digit they have in the place you have chosen
for the stems. Draw a vertical line and write the digits for the stems from the least to the

Making a
Stem-and-Leaf greatest value.
Plot 2. Put the leaves on the plot by pairing the leaf digit with its stem. Rearrange the leaves so

they are ordered from least to greatest.
3. Include an explanation or key of the data.

Make a stem-and-leaf plot of this data: 25, 36, 22, 34, 44, 33, 26, 48

The greatest place value is the tens place, so that will be the stems. Step 1: Step 2:

The ones place will be the leaves.

1. The least value is 22 and the greatest is 48. This data uses stems g g g 2 g
of 2, 3, and 4. Draw a vertical line and write the stem digits in order. 4 414 8

2. Put on the leaves by pairing each value. 4|8 048

3. Include an explanation. Since 418 represents 48, 418 = 48.

Try These Together

1. Make a stem-and-leaf plot of this 2. Make a stem-and-leaf plot of this data:
data: 12, 43,42, 18, 27, 33, 12, 22. 105, 115,91, 109, 120, 81, 114, 119.
HINT: The stems are 1, 2, 3, and 4. HINT: The stems are 8, 9, 10, 11, and 12.

Make a stem-and-leaf plot of each set of data.
3.53,51,6.1,6.3,5.7,8.9,6.8,8.1,9,5.9 4. 10, 22,5,18,7,21, 3,11, 30, 15

5. Automobiles Round the prices of these popular sedans to
the nearest hundred. Then make a stem-and-leaf plot of the
prices. (Use 36 |4 = $36,400.) What is the median price?
Explain whether you think the table or the stem-and leaf
plot is a better representation of the data.

Car Type Price
Car A $33,158
CarB $30,710
CarC $30,855
Car D $31,600
Car E $29,207
Car F $28,420
Car G $30,535

6. BICIIEINDEINESSJEMIHY What is the median of grades 7| 367

in Mrs. Jones’ class? 8| 356788
A 85 B 86 C 87 D 88 91255689
912 = 92

a9 ey Jomsuy 8eg ‘G-| :S1Iemsuy
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. Measures of Variation (pages 612-616)

The range of a set of numbers is the difference between the least and
greatest number in the set. In a large set of data, it is helpful to separate
the data into four equal parts called quartiles. The median of a set of data
separates the data in half. The median of the lower half of a set of data is
the lower quartile (LLQ). The median of the upper half of the data is called
the upper quartile (UQ).

Finding the The interquartile range is the range of the middle half of a set of numbers.

Interquartile Range | Interquartile range = UQ — LQ

Find the range, median, UQ, LQ, and interquartile range:
5173,9,6,9,4,6, 7

First list the data in order from least to greatest: 3, 4, 5, 6, 6, 7, 7, 9, 9.

The range is 9 — 3 or 6.

Next find the median, UQ), and LQ.

3 4 5 6 6 7 7 9 9

I f !

/—/% f—)%
405 : 709
tQo 2 o 4.5 median UQD 2 o 8 The interquartile range is 8 — 4.5 or 3.5.
Try These Together

Find the range, median, upper and lower quartiles, and the interquartile range
for each set of data.

1. 20, 90, 80, 70, 50, 40, 90 2. 67°,52°, 60°, 58°, 62°

HINT: First arrange the data in order from least to greatest.

Find the range, median, upper and lower quartiles, and the
interquartile range for each set of data.

3. 30, 54, 42, 45, 61, 44, 62, 57, 59, 53

4. 101, 128, 124, 129, 120, 108, 102, 118, 127, 123, 116

5. 78, 84, 100, 69, 70, 75, 87, 85, 97, 89

6. Measurement The following list gives the heights in inches of a group

of people. Find the range and the interquartile range for the data.
48, 55, 50, 52, 49, 55, 60, 61, 62, 56, 53

7. BIELLEIO DR R LI What is the lower quartile of the set of data?
9,10,7,4,20,17,12,8,5,16,21,0, 8,13
A 8 B 7 C 6 D 5

g9°L Ok¥h'9
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12-3) Box-and-Whisker Plots (pages 617-621

One way to display data is with a box-and-whisker plot. This kind of plot
summarizes data using the median, the upper and lower quartiles, and the
highest and lowest, or extreme, values.

1. Draw a number line for the range of the values. Above the number line, mark points

Drawing a . )
Box-ang-Whisker for the extreme, median, and quartile values.
Plot 2. Draw a box that contains the quartile values. Draw a vertical line through the median

value. Then extend the whiskers from each quartile to the extreme data points.

Draw a box-and-whisker plot for this data: 5,7,3,9, 6,9, 4,6, 7
1. Arrange the data in order from least to greatest ._::_.

3,4,5,6,6, 7, 7,9,9) and find the extreme (3 and 9), the

o+
-

N+
w +
F g
o+
o+
~ 4
o+
o+
—r

o

median (6), the upper quartile (8) and the lower quartile (4.5). Draw a
number line and mark these points.
2. Draw a box that contains the quartile values and a vertical line through
the median. Then extend the whiskers from each quatrtile to the extremes.
Try These Together
1. What is the median for the plot 2. What is the upper quartile for the
shown in PRACTICE below? plot shown in PRACTICE below?

HINT: The median is the point that divides the data in half. The upper quartile is the middle of the upper half.

Use the stem-and-leaf plot at the right to answer each question. 510
. . 6 13
3. What is the lower quartile? 2105
4. Make a box-and-whisker plot of the data. 8 10359
. . . 9 12359
. What is the interquartile range? 510 = 50

5
6. What are the extremes?
7. To the nearest 25%, what percent of the data is represented by each whisker?
8. Why isn’t the median in the middle of the box?
9. What percent of data does the box represent?
10. To the nearest 25%, what percent of data is above the upper quartile?

1§ W) Standardized Test Practice JIRVe 1 11000 | 1250 | 1500 | 1750 | 1800 | 1850 | 1900 | 1950

What is the best way to
displaythetable of Billion | 0.30 {0.31 | 0.40 | 0.50 | 0.79 | 0.98 | 1.26 | 1.65 | 2.52

world population data?
A circle graph B stem-and-leaf plot C box-and-whisker plot D line graph

ALl %SZ 0L %0S°6 ‘Sojpenb Jemol pue Jaddn sy usemiaq eiep eyl o Juiodpiw ey i il isejiuenb Jemo| pue Jaddn eyl jo
(eBesone) ueaw Byl AjlIBSSS8U 1,US| UBIPBW 8] '8 %GZ "L 66 ‘0S°9 22'G "oy Jemsuy oeS v 0L°€ 26°2 P8 7L :isiamsuy

© Glencoe/McGraw-Hill 100 Glencoe Pre-Algebra



NAME

DATE PERIOD

. Histograms (pages 623-628)

A histogram is a graph that displays data. Like a bar graph, a histogram
uses bars to represent data. The bars in a histogram do not have any gaps
between them. In order to construct a histogram, you must have data that is
divided into intervals. The number of elements that fall into an interval
determines the height of the corresponding bar on a histogram.

Example

Data has been collected on the number of each test score for Mr.
Brown’s students. Using the data in the table, construct a histogram
of the data.

Score Frequency
0%—-19% 6
20%—-39% 5
40%-59% 17
60%—79% 53
80%—-100% 41

Begin by drawing and labeling a vertical and a horizontal axis. The
horizontal axis should show the intervals. For each interval, draw a bar
whose height is the frequency.

60

50

40

30

20

10

0

0%-19%

20%-39% 40%-59% 60%-79% 80%-100%

Use the information from the example to answer the following

questions.

1. Which interval has the greatest number of students?

Gl » W N

. Which interval has the least number of students?
. How many students scored 59% or lower?

. How many students scored 40% or above?

. BENCETNDETR R JETHITHEN Select the answer choice, which represents a

true statement, based upon the data in the histogram.

A More students scored
below 60% than above.

B Mr. Browns test
was 65 questions.

C The second largest
interval was 80%—100%.

06 LLL'P 82'€ %6E~%0C'C %6.-%09 'L :slomsuy
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12-5 Misleading Statistics (pages 630-633)

The same data can be used to support different points of view depending on
how that data is displayed.

Here are some things to check as you decide if a graph is misleading.

» Is one of the axes extended or shortened compared to the other?

Looking for | » Are there misleading breaks in an axis?

Misleading » Are all the parts of the graph labeled clearly?

Graphs » Does the axis include zero if necessary?

» If statistics are compared, do they all use the same measure of central
tendency, or does one use the mean and another the median?

Examples

a. What words do you need to put b. What do you check on the scales and the

on your graphs? axis when you look for a misleading graph?
Graphs need a title and labels on the scales Make sure the axis includes 0 if it applies. Check that the
for each axis. distance between the units is uniform. Is the scale chosen to

minimize or emphasize change?

A student made the table below and used it to make the bar graph
and circle graph to the right of it.

A 24-Hour Day Sleep A 24-Hour Day
Activity Hours Studying [T TV___ Swim Practice
Sleep 8 Suim p t'TV 1 Studying

- wim Practice
Studying 2 School I
v 2 Telephone [] School
Swim Practice 2 T 1T T T 1T T
School 8 012345678 Sleep
Telephone 1 Telephone

1. What is wrong with the data in the table?

2. What is missing on the bar graph? (HINT: Interpret the meaning of the School bar.)
3. What is missing in the circle graph?

4. Compare the visual effects of the bar graph versus the circle graph.

5. BIEILENEIRNESSAEHIHY Generally, the best measure of central

tendency is—
A the mode. B the mean.
C the median. D dependent on the data.
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12-6) Counting Outcomes (Pages 635-639)

You can use a tree diagram or the Fundamental Counting Principle to
count outcomes, the number of possible ways an event can occur.

Fundamental | If an event M can occur in m ways and is followed by event N that can

Counting occur in n ways, then the event M followed by event N can occur in
Principle m - n ways.
Examples
How many lunches can you choose from
3 different drinks and 4 different sandwiches?
Letter the different sandwiches A, B, C, and D. Drink 1 Drink 2 Drink 3
A tree diagram shows 12 as the number of outcomes. %\ %\ %\
You could also use the Fundamental Counting Principle. ABCD ABCD ABCD
number of number of types  _ number of
types of drinks of sandwiches possible outcomes
3 X 4 = 12 There are 12 possible outcomes.
Try These Together
1. Draw a tree diagram to find the 2. A six-sided number cube is rolled
number of outcomes when a coin is twice. How many possible outcomes
tossed twice. are there?

Draw a tree diagram to find the number of outcomes for each
situation.

3. A six-sided number cube is rolled and then a dime is tossed.

4., Julie can either catch the bus or walk to school in the mornings. In the
afternoons, she has a choice of catching a ride with a friend, taking the
bus, or walking home. How many different ways can Julie get to and
from school?

5. Fast Food A fast-food restaurant makes specialty burritos. The tortillas
come in the sizes of regular, monster, and super and in flavors of wheat,
flour, cayenne, and spinach. How many different combinations of size and
flavor of tortilla can you order for a burrito?

6. BIEIIEINDEINESRJEMITY Using two six-sided number cubes, what is the
probability of rolling two 1s?

1 1 1 1
A 36 B 15 C D 5

V'O SUORBuUIqWOD Z| G SAem g p
SOWODINO g | "¢ “SWelBelp Jo) Aoy JomMSUy 89S “p—g SOWO00IN0 9¢ g "Welbelp Jo) Aoy Jomsuy 89S ‘SeWooIN0 ¢ *| SIomsuy

© Glencoe/McGraw-Hill 103 Glencoe Pre-Algebra




NAME DATE PERIOD

12-7 Permutations and Combinations (pages 641-645)

An arrangement in which order is important is called a permutation.
Arrangements or listings where the order is not important are called
combinations. Working with these arrangements, you will use
factorial notation. The symbol 5!, or 5 factorial, means 5-4-3-2 - 1.
The expression n! means the product of all counting numbers beginning
with n and counting backwards to 1. The definition of 0! is 1.

e The symbol P(7, 3) means the number of permutations of 7 things taken 3 at a time.
To find P(7, 3), multiply the number of choices for the 1st, 2nd, and 3rd positions.

Working with P(?, 3) =7-6-50r210

Permutations e The symbol C(7, 3) means the number of combinations of 7 things taken 3 at a time.

and Combinations To find C(7, 3), divide P(7, 3) by 3!, which is the number of ways of arranging 3 things

in different orders.

_P(7,3 _7:6-5
C(7, 3) 3l 3.0.9 O35
Examples
a. Find P(5, 3). b. Find C(5, 3).
P(5,3 =5-4-30r60 First find the value of P(5, 3). From Example A, you know that
P(5, 3) is 60. Divide 60 by 3!. This is %2 or 10.

6

c. Fred plans to buy 4 tropical fish from a tank at a pet shop. Does
this situation represent a permutation or a combination? Explain.

This situation represents a combination. The only thing that matters is which
fish he selects. The order in which he selects them is irrelevant.

Tell whether each situation represents a permutation or combination.

1. a stack of 18 tests 2. two flavors of ice cream out of 31 flavors

3. 1st-, 2nd-, and 3rd-place winners 4. 20 students in a single file line

How many ways can the letters of each word be arranged?

5. RANGE 6. QUARTILE 7. MEDIAN

Find each value.

8. P(5, 2) 9. P(10, 3) 10. 7! 11. 9!
C(7,2) 13. C(12, 3) 14, 22 15. 34

12. €7, : ’ to3l * 7131

16. BIENUEINIIRCESJEMIHS If there are 40 clarinet players competing for
places in the district band, how many ways can the 1st and 2nd chairs

be filled?

A 40! B 40 -39 c &3 D 2
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12-8) Odds (pages 646-649)

One way to describe the chance of an event’s occurring is by using odds.

e The odds in favor of an outcome is the ratio of the number of ways the outcome can occur
to the number of ways the outcome cannot occur.

Finding Odds in favor = number of successes : number of failures

the Odds | * The odds against an outcome is the ratio of the number of ways the outcome cannot occur

to the number of ways the outcome can occur.

Odds against = number of failures : number of successes

a. Find the odds of getting a 5 when b. Find the odds against getting an even

you roll an eight-sided number number when you roll an eight-sided
cube. number cube.
There is only 1 successful outcome: 5. There are 4 failures and 4 successes, so the odds
There are 7 failures. The odds are 1:7. against are 4:4 or 1:1.
Try These Together
1. Find the odds of rolling a 3 with a 2. Find the odds of rolling an odd
six-sided number cube. number with a six-sided number cube.

HINT: Find the number of successes divided by the number of failures.

Find the odds of each outcome if a six-sided number cube is rolled.

3. the number 4 or 5 4. the number 1, 2, or 3
5. a prime number 6. a factor of 12
7. a multiple of 3 8. a number less than 5
9. a number greater than 6 10. not a 6

11. nota 1,2,3,4,5,0r 6 12. a factor of 10

A bag contains 9 red marbles, 2 blue marbles, 3 black marbles and
1 green marble. Find the odds of drawing each outcome.

13. a green marble 14. a red marble 15. a blue marble
16. a black marble 17. not a black marble 18. a green or red marble

19. Technology Adela has noticed that the time of day makes a difference
when she is trying to get connected to the Internet. At 4 p.M., she is able
to get connected right away 8 times out of 10. What are the odds of
getting connected right away at 4 p.m.?

20. BIENIEINTEIREEZEHIN What are the odds of getting a head when

you toss a penny?
A 1:2 B 2:1 C 01 D 1:1

aoe LveL k8L LwLL ¥:L9L €LicGE
¢cevk viibel bbb 90T G0 906 L8 <¢ibL LG9 LG Ly ZHhTE b Te G UL isiemsuy
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12-9) Probability of Compound Events

(Pages 650-655)

Events are independent when the outcome of one event does not influence
the outcome of a second event. When the outcome of one event affects the
outcome of a second event, the events are dependent.

When two events cannot happen at the same time, they are mutually
exclusive.

» To find the probability of two independent events both occurring, multiply the probability of the first
event by the probability of the second event. P(A and B) = P(A) - P(B)

Finding » To find the probability of two dependent events both occurring, multiply the probability of A and

Probability the probability of B after A occurs. P(A and B) = P(A) - P(B following A)

» To find the probability of one or the other of two mutually exclusive events, add the probability of
the first event to the probability of the second event. P(A or B) = P(A) + P(B)

Examples

a. Find the probability of tossing two b. A box contains a nickel, a penny,
number cubes and getting a 3 on and a dime. Find the probability
each one. of choosing first a dime and then,
These events are independent. without replacing the dime,

P@E) - PE) - % ' % or % choosing a penny. | y
These events are dependent. The first probability is 3
The probability is %. )

The probability of choosing a penny is > since

there are now only 2 coins left. The probability of
.1 1 1
both is 350 %

Determine whether the events are independent or dependent.

1. selecting a marble and then choosing a second marble without
replacing the first marble

2. rolling a number cube and spinning a spinner

3. Find the probability of each situation. A card is drawn from the
cards at the right. {[J]|IK||L

a. P(J or K) b. P(L or M or N) c. P(L or a vowel)
4. BENENTEIRES eI David and Adrian have a coupon for

a pizza with one topping. The choices of toppings are pepperoni,
hamburger, sausage, onions, bell peppers, olives, and anchovies.
If they choose at random, what is the probability that they both
choose hamburger as a topping?

1 1 2 1
A = B — C = D —
7 49 7 42
av £ og
é ‘qg % ‘Bg  JuepUSdepUl g  "UMBIP S| 9|0JBW PUOJSS 8U) Usym Beq ay) Ul S|GUBW SS8| SUO SI a1ay | ‘Juspuadap "L :Siemsuy
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12 ' Chapter Review
Heirloom Math
Use information about your family to complete the following.

1. Start by making an organized list of the names and ages of at least ten
people in your immediate or extended family.

2. Make a stem-and-leaf plot of your data. Find the range, median, upper
and lower quartiles, and the interquartile range for your data.

3. Now make a box-and-whisker plot of your data.

4. Refer to your data in Exercises 1-3. Which of these representations do
you think best models your data and why?

5. Suppose your family is drawing names to exchange gifts. Each of the
names in your data set are put into a hat.

a. What is the probability of drawing the name of a person who is
between 10 and 20 years old?

b. What are the odds of drawing the name of a person who is older
than 40?

c. What is the probability that the first name drawn is yours?

d. How many ways can the first three names be drawn?

Answers are located in the Answer Key.
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13-1 Polynomials (pages 669-672)

Expressions such as x? and 4ab are monomials. Monomials are numbers,
variables, or products of numbers and variables. An algebraic expression that
contains one or more monomials is called a polynomial. A polynomial is a sum
or difference of monomials. A polynomial with two terms is called a binomial,
and a polynomial with three terms is called a trinomial. The degree of a
monomial is the sum of the exponents of its variables. A monomial like 3 that
does not have a variable associated with it is called a constant. The degree of a
nonzero constant is 0. The constant zero has no degree. The degree of a
polynomial is the same as that of the term with the greatest degree.

Examples

PERIOD

Monomial or Polynomial Variables Exponents Degree
y y 1 1 Remember that y = y.
473 z 3 3
5a2b3 a,b 2,3 2+3o0r5
12 none none 0
792 +2q +1 q 2,1 2

Classify each polynomial as a monomial, binomial, or trinomial.

1. 7x 2.k + 2 3.c¢t+7
4. a2 +a + 10 5. 4xyz 6. m + 15
7.5+ 3a%2 +a 8.n+ 18 + nd 9. (—11)2 — x + a2

Find the degree of each polynomial.

10. 9a2 + 6 11. 5x + 3 12. 113

13. p + p3 + p? 14. x7 + x® + x2 15. b® + 2b + 5b3
Evaluate each polynomial if x = 5,y = —1,and z = —3.

16. 6z + 3 + «x 17. xy2 + 2z + 5 18. —5yz + 2z

19. Recreation A school recreation yard is to be built on an empty lot near
the science classrooms. The perimeter of the yard is to be a rectangle with
a width of x feet and a length that is 50 ft greater than the width. Write a
polynomial that expresses the perimeter of the recreation yard.

20. BIELLEGTEIRES RN Find the degree of the polynomial
3x5 + 6x2 — 8x7 + x3 — 6.
A 2 B 3 Cc5 D7

aoc 00+ +xy'6L Llc—"8F L°LL OL—"9L G°GL LvL €€k O0Ck L'LE COL
[BILUOUL] "6  [EILIOUL] "g  [BILUOUL] */ [EILUOUI] "9  [BILUOUOW "G [BILUOU] *p  [BILUOUIQ "¢  [BILUOUI] "g  [BILUOUOW | SIoMSUy
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- Adding Polynomials (pages 674-677)

m
-
S
()]
]
Q.
©
=
|9

The numerical part of a monomial is called the coefficient. For example, the
coefficient of —3y* is —3. A monomial without a number in front of it, such as
x2, has a coefficient of 1, or, in the case of —xy2, —1. When monomials are the
same or differ only by their coefficients, they are called like terms. For
example, a, 2a, and 10a are all like terms. To add polynomials, combine

like terms.
Find each sum.
a. By +2)+ 6y +9) b. (4z + 8) + (2z — 5)
You can add vertically. Align the like terms, Add horizontally. Use the associative and
then add. commutative properties to group like terms.
3y +2 4z + 8) + (2z — 5)
+6y +9 = (4z + 2z) + (8 — 5) Group like terms.
9y + 11 =(4 +2)z+ (8 —5) Distributive Property
=6z+3 Simplify.

Try These Together

Find each sum.

1. (3x +2a) + (x + 3a) 2. 2m + 4) + (6 + 6m) 3. @+h)+(@—nh)

HINT: Group like terms, then add.

Find each sum.

4, 2x +9) + Bx — 7) 5. (10x + 2y) + 3x 6. (4x — 6) + (x + 3)

7. b+ (2x — 2b) 8. 3k2 + 2m) + (m + 8) 9. (5x2 + 2y) + (6y2 + 3)
10. (322 + 4 + 2) + (22 + 6 + 522) 11. (7x2 + 3x — 2) + (5x% — 2x + 5)
12. (23 + k2 + k) + (3k3 + 2k2 + 4k + 5) 13. (5x% + 3x? + x) + (2% + 3x* + 1)
Find each sum. Then, evaluate if x = 2 and y = —3.

14. (x2 +xy +3) + (2 +xy + 2) 15. 2x +xy +6) +(y —xy + 2)

16. Art Marta wants to frame two paintings. One has a perimeter of
5w + 3 and the other has a perimeter of 7w + 4. Write an expression for
the total length of framing material Marta will need to frame these two
paintings.

17. RICITEDEIRCESJEMIEN Find (3x2 + 4y2 + 2x) + (x2 — 2y2 + 7). Then,

evaluate ifx = 4 and y = 5.
A 64 B 114 C 129 D 132

O°LL L+MZL9L 68+ A+ X261
LIS+ AXC + XS WL L+ X+ XE+ XC + XE + XG'EL G+ G + 2 + S CL €+ X+ XZLLL Ob + Z8 + ;28 0L
C+AZ+ 9+ ,XG6 S+WE+HE'8 G—XZ'L €—XG'Q AZ+XEL'S T+XLV BZ'€ OL+W8'Z BS+ Xy 'L SIomsuy
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13-3) Subtracting Polynomials (pages 675-651)

Recall that you can subtract a rational number by adding its additive inverse.
You can also subtract a polynomial by adding its additive inverse. To find the

additive inverse of a polynomial, multiply the entire polynomial by —1, which
effectively changes the sign of each term in the polynomial.

Find each difference.

a. 9y +7) — 4y + 6) b. (6z + 2) — (52 — 8)
To subtract vertically, align the like terms and To subtract horizontally, add the additive inverse
then subtract. of the second polynomial.
9y +7 6z +2) —(5z—-8)
(—)4y + 6 =6z+2) + (—1)5z — 8)
5y + 1 =6z+2+ (-5z+8) Group like terms.

=(6z—52) + (2 + 8)
=17z+ 100rz+ 10

Try These Together
Find each difference.
1. Bt +2)— (2t + 1) 2. (—2y +4) — (10y + 3) 3. 6x +7)— (8x + 4)

State the additive inverse of each polynomial.

4. 8xy 5. k2 + Tk 6. —3m +n — Tn?
Find each difference.

7. (~9g — 2) — (—3g + 5) 8. (—11x + 4) — (3x + 2)

9. (6x — 3y) — (2x — 2y) 10. (5a — 12b) — (3a — 13b)

11. (4x2 — 3) — (2x2 + 5) 12. (c2+ 7) — (c2 — 5)

13. 6r2 + 8 —3) — (2r2 + 4r — 1) 14. (562 + 3b — 15) — (—3b% + 4b — 2)

15. (Tm?2 — 4m — 5) — (—-2m2 — 3m — 3)
16. (7x3 — 2x2 + 4x +9) — (5xd — 242 — x + 4)

17. Geometry The perimeter of the trapezoid is 8x + 18. X

Find the missing length of the lower base. ox dx—3

18. Be e T NES A EE AN Find the difference of 10x3 + 4x2 — 6x + 15
and 5x3 — 2x2 — 5x — 3.

A 5x3+6x2—x+18 B —5x3 —6x2—x + 18
C 15x3 + 2x2 +x + 18 D —15x3 — 6x2 — x + 18

V8L lg+XLL G+XG+XC 9L ¢—-W—-zWB'GL S —-G—-z08VvL -4 +zV€L CLCL 8—X2 'L g+ EC0L
A—Xy'6 c+Xpl—"8 L—09—"L U/ +U—-wWg'9 Y. —-'G AX8—"v €+Xxg—"¢ | +/A2L—"¢ | +1°L slemsuy
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13-4 Multiplying a Polynomial by a Monomial
(Pages 683-686)

You can use the distributive property to multiply a polynomial by a

monomial.
ZEIWAZR Find each product.
a. 5(x2+2x + 1) b. 3d(2d — 8)
5x2 + 2x + 1) = 5(x4) + 5(2x) + 5(1) Distributive 3d(2d — 8) = 3d(2d) — 3d(8) Distributive
Property Property
=5x2+10x +5 Multiply. = 6d? — 24d Multiply monomials.
Try These Together
Find each product.
1. 6(2x + 3) 2. 4z +4) 3. 2x(x2 + 3x — 5)

HINT: Use the Distributive Property to multiply every term in the polynomial by the monomial.

Find each product.

4, 2z2(z — 4) 5. —5v(1 + v)

6. m(m — 6) 7. 5b6(—12 + 2b)

8. —2x(3x — Tx) 9. x(y2 + 2)

10. —2x(4 — 4y + 6y2) 11. 36(b3 + b2 + 5)
12. —5x(2x3 + 2x% — 4) 13. 3d(d* + 5d® + 6)
14. s(s?2 — 283 + 7) 15. 7(—8x + 5x2 + y2)

Solve each equation.
16. 6(2z +10) + 8 =5z + 5 17. —3(x —4) = 4x + 8
18. 2(6y — 11) = 5y + 3 19. 5(—2x + 8) = —6x + 20

20. Woodshop Devonte is making a wooden box for a project in woodshop.
The base of the box has width x inches and length x + 5 inches. What
polynomial represents the area of the base of the box?

21. BIENLEFEIRESE{EHHN Find the product of @ and @ + b + ¢2.

A a+ab+ac B a2+ ab + ac C a2+ ab + ac? D a+b2+ac

O°18 XG+X°02 G'6F £E'BL £ LL 6- 9L AL+ XGE + X95— Gl
SL+ 52 — ¢S'PL P8L+ pPSL + oPSEL XOT + XOL — yXOL— 2L QSL + ¢GE + 498 "LL  AXTL— AX@ + X8— 0L 2X + ;Ax "6
288 200L + Q09— L WQ — W9 AS —AG—"G Z8— 322V XOL — X9+ ¢X2'€ 9L +2ZF°2 8l + X2l "L siemsuy
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13-5, Linear and Nonlinear Functions

(Pages 687-691)

As you may recall, an equation whose graph is a straight line is called a linear
function. A linear function has an equation that can be written in the form of

y = mx + b. Equations whose graphs are not straight lines are called nonlinear
functions. Some nonlinear functions have specific names. A quadratic
function is nonlinear and has an equation in the form of y = ax? + bx + ¢,
where a # 0. Another nonlinear function is a cubic function. A cubic function
has an equation in the form of y = ax3 + bx? + cx + d, where a # 0.

Function Equation Graph

Linear y=mx-+b /Y'/
Quadratic y=ax?2+bx+c,a#0 y ]

Cubic y=ax3+bx2+cx+d,a#0 y /

e

Exqmplas Determine whether the function is linear or nonlinear.

a. y=4x b.y=x>+x—-2 c.y=%
Linear, y = 4x can be Nonlinear,y = x2 + x — 2 Nonlinear, y = %
written asy = mx + b. cannot be written as cannot be written as
y=mx+b y =mx + b.
Determine whether the function is linear or nonlinear.
1.y=5 2. 2x + 3y =10 3.y ="Tx? 4, xy = —13
5. RIENLEN TR SR {ENHN Select the nonlinear function.
Ay=-3x-5 B y=0.75 C y=3x+x2 D y=2x+2

DG Jesujuou "y Jesujuou ‘g Jesul ‘g Jesul| "L SIomsuy
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Graphing Quadratic and Cubic Functions
(Pages 692-696)

13-

You can graph quadratic functions and cubic functions using a table of values.

Make a table of values, plot the points, and connect
the points using a curve to graph each equation.

a. y = 0.5x2 b. y=a3+x
X y = 0.5x2 X y) X y =x3+x (X, )
-2 y=05-(~2)> (-2,2) -2 y=(-2)3+ (-2 (—2, —10)
-1 y=0.5-(—1)? (—1,0.5) -1 y=(-1°%+ (-1 (-1, -2)
0 y=0.5-(0)2 (0, 0) 0 y=(0)3+0 (0, 0)
1 y =05 (1) (1,0.5) 1 y=(1)3+1 1, 2)
2 y=0.5-(2)? 2, 2) 2 y=(2)3+2 (2, 10)
y Y4 4
4 |
|
\
\ /
i S
N/ /
@) X |
Y
Graph each equation.
1. y =2 2.y =x3 3.y=x2-2 4, y=x3-1
5.y =x%+ 2 6. y=—2x2 7.y=x2+3 8. y=—-23+1
9. BELLEGILIRES 8 e H] Which equation is represented by the
graph at the right.
4 N
Ay=x2+4 By=-x*+4 Cy=—-x2+275 D y=-025x2+4

a6 Sl Aoy Jemsuy 998G "g-"| slomsuy

© Glencoe/McGraw-Hill 113 Glencoe Pre-Algebra



NAME DATE PERIOD

13 ' Chapter Review
Role Playing

For this review you will play the roles of both student and teacher. In the
student role, you will answer each question. In the teacher role, you will
write each question.

/

Student Role

1. What is the degree of the polynomial y* — y8 + 100?

2. Simplify (2x3)5.

3. Simplify 3x (x4)2.

4. Add (4x + 5y) + (y — 3x).

5. Subtract (2a + 76) — (8a — b + 1).

6. Multiply 3x(4x + 5).

7. Multiply (x + 2)(x + 4).
\ %

For the teacher role, the answer and some keywords are given. Use the
keywords to write a question. Refer to questions 1-7 as models. There are
many different questions that you can write for each answer.

4 )

Teacher Role

4 8
(keywords: degree of a polynomial)
4x + 9 9.
(keywords: adding polynomials)
—x+ 7 10.
(keywords: adding polynomials)
3x +1 11.
(keywords: subtracting polynomials)
x2 — 16 12.
\ (keywords: multiplying polynomials) /

Answers are located in the Answer Key.
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Answer Key

Lesson 1-1

1la. You know the number of species in
each group. You need to find the total
number of species. b. Add the numbers

for all groups. c. The total is 4,888,288
species. d. Round the number of species in
each group to the nearest thousand and
add. This gives an estimate of 4,889,000.
This is close to the calculated answer. So
the answer seems reasonable.

Chapter 1 Review

1.9 2.-10 3.36 4.-3x+4
5.5x — 2

Drawing: %_Jl + (. + .)

Lesson 2-1

1 | ® | ® |
) I T I T 1

e &

2 —————————+——+
-4-3-2-1 0123 4567
3. 4T+
-4-3-2-1 012 3 4567
4, 44—+t
-4-3-2-1 0123 4567

Chapter 2 Review

1st Play: 12; 28

2nd Play: —5; 33

3rd Play: 18; 15

4th Play: 16; —1

Yes. The negative number, —1, signifies a
touchdown.

Chapter 3 Review

1.40 2.-50 3.1200 4.3850
5.1925 6.1975

Mrs. Acevedo was born in 1975, so subtract
that year from the current year to find her
age.

© Glencoe/McGraw-Hill

Chapter 4 Review

3 g2 4, 1 g4
ACROSS 1.6a6° 3.2¢ 4.1 5.1

4
8.2% 10.56 12.% 13.48mn
y 6y
15. 30

DOWN 1.60a* 2.22 3.21x3y* 6.7°
7.15 9.x%3 11.6mn 12.x5 14.83

Chapter 5 Review
1. Andrew: a = 0.3; Nancy: n = 0.25;

s 7 = 2' N = i-
Jocelyn: j 55 Samantha: s 100
N = L
Mark: m 20
9 1 113 2

*20°10°4°10° 5
3. Jocelyn ate the most, and Mark ate the
least. 4. Drawings may vary so long as
sizes of each slice are correct relative to
each other.

Chapter 6 Review

1-15. Sample answers are given.

1. Kelton 2.3 outof4 3. Steve
4.2.5 5.Jack 6.%$6.75 7. Monique
8.2outof 5 9. Kelton 10. Kelton
11.0.3 12.90% 13.0.4 14.75%

15.% 16. $14.40 17. 1020 were male.
18a.17.5% 18b. 82.5%

Glencoe Pre-Algebra
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Answer Key

Chapter 7 Review 2. x-intercept: 1; y
lLx<-1 2x=-8 3.x=4 y-intercept: 1
4.x <16 5.x>16 6.x =6 0 -
7.x = =27
The hidden picture looks like this:
3. x-intercept: 6; y >
y-intercept: —4 5 > -
24 4. x-intercept: 4; < y
z &2 29\ 3 y-intercept: 2
22 ”3 25 26
o K
32 34
31
33
Lesson 8-2 5. x-intercept: %; y /f
4-6. Solutions will vary. y-intercept: —2
4. y 5. Y| | A o|/ X
\
(6] X 4
[e] X
\ 6. x-intercept: 2; X 4Y
¥ y-intercept: 4
6. y
[e] X
\
0 X 7. x-intercept: 3; y
y-intercept: 3
Lesson 8-3
1. x-intercept: 1%; y 0 X
y-intercept: —3 8. x-intercept: —6; y
o X y-intercept: 2 e
T
[e] X
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9. x-intercept: %; y
y-intercept: —1
[e] X
Lesson 8-9
2. K[l A
=XT2
(o] N X
{1, =1)
y=-2xp1
\
Lesson 8-10
2. y 6. y A
2.
o 1 T'x
7/
/
o X x4
\ P2
7/
¥
7 y 8. y
ol |/ X
/ [o] X
[4
9. y 7 10. y
[0] , . X
d
/7 o X
»
11. MY
\
\
[e] X

© Glencoe/McGraw-Hill
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Chapter 8 Review

1.fx) and g(x) 2.x=-3 3.y=0
4.1 5.f(x)only 6.—4

The solution to the puzzle is
BOILED EGGS.

Chapter 9 Review

1-5. Sample answers are given.
1. Equation: 802 + 302 = ¢2

Solution: ¢ = 85.44 in.

Actual: 85.5 in.
2. Equation: 482 + 362 = ¢2

Solution: ¢ = 60 in.

Actual: 36.13 in.
3. Equation: 162 + b2 = 192

Solution: b = 10.25 in.

Actual: 12 in.
4. Equation: 742 + b2 = 802

Solution: b = 30.40 in.

Actual: actual diagonal was 38 in.
5. The solutions were different from the
actual measurements in most cases because
it was hard to get an exact measurement,
especially on the TV and bed.

Lesson 10-3

5. 4 6.
1
-t -—-—-==- :— ————— ->
i
¥
7. ~ I 7 8.
N ! .
N 1 4
\\ 1 ,/
B ) (G P
/’:\\
/, 1 \\
d 1 Y
» ¥ N ¥
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Chapter 10 Review

136 38 45 115
59 101 94 80
87 73 66 108
52 122 129 31

Sum = 334

Chapter 11 Review

Hat: 96 in®
Head: 216 in3
Neck: 9 in3
Arm: 106 in3
Torso: 1500 in3
Leg: 226 in3
Foot: 90 in3

Total volume = 2665 in>

Lesson 12-1
1. 1| 228 2. 8|1
2|27 9 | 1
313 10 | 59
4123 11 | 4509
412 =42 12 | 0
1210 = 120
3. 5113709 4. 0| 357
6 | 138 1]/0158
7 2|12
8119 3]0
910 310 = 30
910 = 9.0
5. 28 | 4
29 | 2
30 | 579
31 | 6
32
33 |2
2814 = $28,400

Median price: $30,700; Choice of the

better representation will vary.

© Glencoe/McGraw-Hill

Lesson 12-3
4 —a O} +—

50 55 60 65 70 75 80 85 90 95 100

Lesson 12-6

1.
(N
ANAN

H

—
T
—

ride bus walk ride bus walk

Chapter 12 Review

1-5. Sample answers are given.

L Name Age
Mom 38
Dad 41
Me 13
Larry 8
Juanita
Grandma 63
Grandpa 68
Uncle Juan 25
Aunt Mary 30
Cousin Margarita 2

Glencoe Pre-Algebra
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2. 6 |38 7. N V4 | 4 8. y
5 / ) 3 1
4 |1 g
3 08 . I
2 |5 y=x?+3 @) X
1 3 \
01248 2|5=25 o X ¥
range: 66; median: 27.5; upper quartile: ]
41; lower quartile: 8; interquartile range: Chapter 13 Review
33 1.8 2.32x15 3.3x° 4.x + 6y
3. g ) — . 5.—6a +8 —1 6.12x2 + 15x
7.x2 + 6x + 8 8. The student needs to
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 supply a polynomial with a degree of 4. To
4. I think that the stem-and-leaf plot best find the degree of a polynomial, you must

find the degree of each term. The greatest

models the data because it organizes the
degree of any term is the degree of the

data so you can easily see the range of ages :
from least to greatest. polynomial. Sample answer: x? + 2y* has

1 3 1 a degree of 4 because the first term has

sa. 10 5b. 10 sSc. 10 5d. 9 a degree of 2 and the second term has a
degree of 4; since 4 is greater, the degree of

Lesson 13-6 the polynomial is 4. 9. The student needs

to supply two polynomials that when added,

have a sum of 4x + 9. To add polynomials,

y=x* you add the like terms. Sample answer:

(8x + 5) + (x + 4); In this sentence,

=k2 3x +x=4xand 5 +4=9. 10.The

/ student needs to supply two polynomials

that when added, have a sum of —x + 7.

To add polynomials, you add the like terms.

Sample answer: (2x + 6) + (—3x + 1)

11. The student needs to supply two

=xf-2 polynomials that when subtracted,

O X LB have a difference of 3x + 1. To subtract

polynomials, you subtract the like terms.

Sample answer: (6x + 5) — (3x + 4)

12. The student needs to supply two

polynomials that when multiplied, have

] a product of x2 — 16. Sample answer:

(x +dDx —4)
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