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NAME DATE PERIOD

' Variables and Expressions (rages 6-9)

Letters such as x and y in a mathematical expression are called variables.
Variables are symbols that are used to represent unspecified numbers. Any
letter may be used as a variable. An algebraic expression consists of one or
more numbers and variables along with one or more arithmetic operations. In
multiplication expressions, the quantities being multiplied are called factors,
and the result is the product. An expression such as x” is called a power.
The variable x is the base and y is called the exponent. The exponent
indicates the number of time the base is used as a factor.

Examples

Verbal Expression Algebraic Expression
2 less than the product of 5 and a number y Sy — 2
the product of 4 and a divided by the product of 3 and b 4a +~ 3b
nine feet shorter than the height of the tree (T = tree height) T-9
one-third as costly as a first-class ticket (f = price of first class ticket) %
Symbols Words Meaning
31 3 to the first power 3
32 3 to the second power or 3 squared 3-3
35 3 to the fifth power 3-3-3-3-3
458 4 times s to the third power or 4 times s cubed 4-s-s-8
Write an algebraic expression for each verbal expression.
1. the sum of g and 14 2. 10 less than the square of n
3. K to the fifth power 4. the product of 6 and r increased by one third of ¢

5. the product of 12 and y 6. 3 years younger than her sister (s = sister’s age)

Write a verbal expression for each algebraic expression.
2

7. x3 -5 8. 64 9. ”7 10. 2(p + 4)
Write each expression as an expression with exponents.
11. 5-5 12. 9:-9-9-9 13. 2:-2-2-2-2 14. n-n-n
15. Rl DI RS {E ] Evaluate 2¢ + 53
A 14 B 23 C 141 D 77
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1-2) Order of Operations (pages 11-15)

Numerical and algebraic expressions often contain more than one operation.
A rule is needed to let you know which operation to perform first. The rule is
called the order of operations.

1. Simplify the expressions inside grouping symbols, such as parentheses (),
brackets [ ], and braces { }, and as indicated by fraction bars.

2. Evaluate all powers.

3. Do all multiplications and divisions from left to right.

4. Do all additions and subtractions from left to right.

txa mples Evaluate each expression.

Order of
Operations

8 +23
. +3- L2 Ta
a. 15+3-21 b. 511D 9
15+3-21 =15+ 63 Multiply 3 by 21. Since this expression is a fraction, the numerator and
=78 Add 15 and 63. denominator should each be treated as a single value.

Think of the expressionas (8 + 23) ~ [(3+ 1) - 2].
8+29=[3+1)-2]
=(@8+8) +[4-2] Evaluate 25 add 3 and 1.

=16+ 8 Add 8 and 8; multiply 4 and 2.
=2 Divide 16 by 8.

Try These Together

Evaluate each expression.

1. 7-2+1 2.2+32-4-1 3. 38+2) +~5—-4

HINT: Refer to the order of operations above to help you remember which operations to perform first.

Evaluate each expression.
8

4’Z+3 5. 12-6+2-3 6. 28+5)—4

7. 15(2) — 6 8. 60 — (13 + 5) 9. 6 + 2(3)

10. 2[2(2 +2)] + 1 11. (15)3)2 + (4 — 2) 12. 215 + 2.5) + 7
2 2 3 _

13. w 14. %‘“2) 15. 80 — (20 + 5)

Evaluate each expression ifx =5,y = 1, and z = 3.
16. (x + 5)(y + 2) 17. x(xy + 2) 18. 2(x +y) + 2

19. BIENLENFIIREST{EHIHN Evaluate the expression 2 + (3 + 4)2 + 6 — 5(2).
A 10 B 11 C 12 D 13
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1-3) Open Sentences (pages 16-20)

Mathematical statements with one or more variables are called open
sentences. An open sentence is neither true nor false until the variable
has been replaced by a value. Finding a replacement for the variable that
results in a true sentence is called solving the open sentence. This
replacement is called a solution of the open sentence. A sentence that
contains an equals sign (=) is called an equation. A sentence that has the
symbols <, >, =, or = is called an inequality. A set of numbers from
which replacements for a variable may be chosen is called a replacement
set. Each object or number in a set is called an element, or member. The
solution set of an open sentence is the set of all replacements for the
variable that make the sentence true.

a. Is the equation 3a + 12 = 25 true if b. Find the solution set for the
a=4? inequality 7b + 2 = 37 if the
3a+12=25 replacement set is {3, 4, 5, 6}.
3(4) + 12 =25 Replace a with 4. Replace True or
12+ 12 =25 Multiply 3 by 4. b with 7b+2=37 False?

24 +# 25 Since 24 is not equal to 25, the
equation is not true for the 3 70) +2=37 »>23=37 | false

replacement value of 4. 4 74) +2 =37 —>30=37 | false
5 76) +2 =837 —>37 =37 true
6 7(6) +2=37 —>44 =37 | true

Therefore, the solution set is {5, 6}.

Try These Together
1. Is the equation x + % = % 4 % 2. Find the solution set for 3g — 2 < 16 if
e 1 the replacement set is {2, 4, 6, 8}.
true if x = E?

State whether each equation is true or false for the value of the
variable given.

i_6_ 1 _ _7 2 — _
3. a+8 8+4,a 3 4, 4x* + 2(5) = 40,x = 4
9 1 1
5. 2x* + 3(2) = 56,x =5 6. g2+1§—5,g—2

Find the solution set for each inequality. The replacement set is
y = {5, 10, 15, 20}.

7.y —3=13 8. y+2>10 9. 3y —12=15

10. RIEITEFEIRCEN{EHIR Which of the following is the solution set for
the inequality 3x2 + 4(2) = 56 if the replacement set is {2, 3, 4, 5, 6, 7}?
A {5,6,7} B (2,3, 4} C {4,5,6} D (3,4,5}

g-oL {oz'stott'e {oz'sL'ort'g {SL'OL‘Gl'L enn'g enn'g eseiy oni'g {y'cl'g ose L slemsuy
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1-4) Identity and Equality Properties (pages21-25)

You can use the following properties to justify the steps you use when you
evaluate an expression.

Additive Identity
Property

The sum of any number and 0 is equal to that number. For any number a,
at+t0=0+a=a.

Multiplicative
Identity Property

Since the product of any number and 1 is equal to the number, 1 is called the
multiplicative identity. For any numbera,a-1=1-a = a.

Multiplicative
Property of Zero

For any numbera,a-0=0-a = 0.

Multiplicative
Inverse Property

Two numbers whose product is 1 are called multiplicative inverses or reciprocals.

For every nonzero number 3, where a, b # 0, there is exactly one number g such that

a. b_
Ta=1

Reflexive Property
of Equality

The reflexive property of equality says that any number is equal to itself. For any
number g, a = a.

Symmetric Property
of Equality

The symmetric property of equality says that if one quantity equals a second quantity,
then the second quantity also equals the first. For any numbers a and b, ifa = b,
then b = a.

Transitive Property
of Equality

For any numbers a, b, and c, ifa = band b = c, thena = c.

Substitution
Property of Equality

Name the multiplicative inverse of each number or variable. Assume
that no variable represents zero.

If a = b, then a may be replaced by b in any expression.

3 4 1
1. 5 2. 3 3. — 4. 1§

c

Name the property or properties illustrated by each statement.

1= 15 _ 2.3 _
5. x-1=x 6.3+4 5+4 7.3 5 1
8.3:-0=0 9. 11-2=11-2 10. 0 +n=n

11. If13 =4 + 9,then 4 + 9 = 13.
12. Ifx + 5=3and 3 = y,thenx + 5 = y.

13. BEITECEINCEAER Y Name the multiplicative inverse of < +2

Assume that x + 2 # 0. 5
5 5 5 1 5
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1-5, The Distributive Property (pages26-31

A term is a number, a variable, or a product or quotient of numbers and
variables. Some examples of terms are x2 and 3y. The expression 3a + 5 has
two terms. Like terms are terms that contain the same variable, with
corresponding variables having the same power. For example, 2x2 and 7x2
are like terms, but 452 and 2b are not. The expressions 8g + 4g and 12g
are equivalent expressions because they denote the same number.

An expression is in simplest form when it is replaced by an equivalent
expression having no like terms and no parentheses. The coefficient of a
term is the numerical factor. For example, in 8g, 8 is the coefficient. You can
use these facts plus the Distributive Property to simplify expressions.

For any numbers a, b, and c,
Distributive Property | a(b + c¢) = ab + ac and (b + ¢c)a = ba + ca;
alb —c)=ab —acand (b —c)a = ba — ca.

Examples

a. Rewrite 7(2x + 3) without b. Simplify the expression 3x2 + 2x +
parentheses. 6x + x2.
Use the Distributive Property. Group and combine like terms using the Distributive
7(2x + 3) = 14x + 21 Property.

3x2 + 2x + 6x + X2
=3x2 + x2 + 2x + 6x  Rearrange the terms.
=@+ 1)x2+ (2 +6)x Remember, x2 = 1x2.
= 4x2 + 8x Simplify.

The expression 14x + 21 is in simplest form
because it has no parentheses and no like terms.

Use the distributive property to rewrite each expression without
parentheses.

1. 3(a +4) 2. 2(x + 3) 3. (h — 5)6
4, -3 + 1) 5. x(2 +y) 6. a(b +c¢)

Simplify each expression, if possible. If not possible, write in
simplest form.

7. dx + 2 8. 6a + 3b 9. 12xy + 4xy
10. 11m + Tm?2 + 5m? 11. 105 + 6b2 + 4b3 12. 27x2 — 182
13. 15563 + 10b + 2063 14. 222 + 242 15. 3y% — 9y5 + 1594 + 346

16. Mental Math How would you use the Distributive Property to find
the product of 6 and 104 mentally? Show your steps.

17. RIEITELFAIRCEE{EHIHE Use the Distributive Property to rewrite the
expression 2(m + 4h + 2a) without using parentheses.

A 2m + 4h + 2a B 2m + 8h + 4a C m + 4h? + 4a D 4m + 4h + 4a

gLl ¥29 =g + 009 = (¥ + 0019 9L
o8 + o/6 — /8L "GL XYV VL QO +¢JSEEL X6 gl Wiojissdwis UlTLL WEl + WL 0k
Ax9l 6 wiojisedwis Ui'g Xx9'L OB+ Qe'9 AX+XZ'G JE—QS—"y 08— UY9'E 9+ XZ'C Zl+ BE'L siemsuy
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1-6, Commutative and Associative Properties
(Pages 32-36)

You can use the Commutative and Associative Properties with other
properties you have studied to evaluate or simplify expressions.

The Commutative Property says that the order in which you add or multiply two

Commutative ;
numbers does not change their sum or product. For any numbers a and b,

Propert

perty atb=b+aanda-b=>b-a.
Associative The Associative Property says that the way you group three numbers when you add or
Property multiply them does not change their sum or product. For any numbers a, b, and c,

(@a+b)+c=a+ (b+c)and (ab)c = a(bc).

a. 2x2 + Tx + 5x2 b. 642 X 7
2x2 + 7x + 5x2 642 X 7
= 2x2 +5x2 + 7x Commutative (+) = (600 + 40 + 2)7  Substitution (=)
= (2 + 5)x2 + 7x Distributive Property = 4200 + 280 + 14  Distributive Property
= 7x2 + 7x Simplify. = 4494 Add.

Name the property illustrated by each statement.

1.3+4=4+3 2.2-9=9-2 3. xy = yx

4, g+h+2=g+2+h 5 2+5)+7=2+0B+T7 6. (6 -5x=06(bx)

7. T+m=m+17 8. 34-5)=(4"-5)3 9.ab+c=c+ab
Simplify.

10. 3x + 2y + «x 11. 7a + 3n + 3a 12. 8d + 2¢ + 2d + ¢

13. 3m4 + m? + 2m4 14. 1062 + 10b + 1052 15. %d+%g+id

16. 2(4x +y) — 3x 17. 9 + 3(pq — 2) + pq 18. 1.8(c +b) + 2.1(1 + a)

19. Write an algebraic expression for the verbal expression “six times the
sum of g and a increased by 3g.” Then simplify, indicating the
properties used.

20. BIENETNTEIREE AR Name the property or properties illustrated by
the statement s + ¢ = ¢ + s.

A Associative only B Commutative only
C Associative and Commutative D neither Associative nor Commutative

d°0c Aoy Jemsuy eeS 6L L'+ g8l +86'€8L €+ bdy Ll Ag + X591 5%+p%'9L qol + zqoe vi

W+ WG el 08+ P0L gL U+ B0l LL A2 + X "0L (4)enleinuwoo "6 (X) SAeINWWOD g (+) SAIFEINWILIOD L
(X) ©AIIeIO0SSE "9 (+) SAIBIOOSSE "G (4) SAIBINWILLIOD *H  (X) SAIRINWWOD "¢ (X) SAIBINWIWIOD *g () SABINWWOD " | :SI9MSUY
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1-7) Logical Reasoning (pages 37-42)

The statement If it is raining outside, then I will wear my raincoat is called
a conditional statement. All conditional statements can be written in
the form If A, then B. Statements of this form are known as if-then
statements. A, the portion of the statement immediately following if, is
called the hypothesis. B, the portion of the statement immediately
following then, is called the conclusion.

The process of using definitions, rules, properties, or facts as a means of
validating conditional statements is deductive reasoning. If a true
conditional exists, with a known true hypothesis, then deductive reasoning
permits the reader to acknowledge that the conclusion is true for the
scenario. A counterexample can be used to show that a conditional is not
correct. A counterexample is a specific situation in which a statement is
false. Only one counterexample is necessary to show that a statement is

incorrect.
Examples
a. Identify the hypothesis and the b. Write the conditional in if-then
conclusion. form.
If3a + 12 = 24, then a = 4. | will attend the school play on Friday.
Hypothesis: 3a + 12 = 24 Hypothesis: It is Friday
Conclusion: a = 4 Conclusion: I will attend the school play
If it is Friday, then I will attend the school play.
Try These Together
Identify the hypothesis and the conclusion. Write in if-then form.
1. I will earn an A for a score of 90% 2. Tom will play inside when the
or higher. weather is bad.

Use deductive reasoning to verify whether each conditional is true
or false. If it is false, provide a counterexample.

3. If there is a rainbow, then it must 4. If the flowers are wet, then it rained.
have rained while the Sun was shining.

5. BIELLETEIRESS{EMIY Which numbers are counterexamples for the
conditional statement.
If x - y = 60, then x and y are positive numbers.

A x=10,y=6 B x=3,y=20 Cx=-2,y=-30 Dx=1y=60

0'G
10M 8Q 0} SIOMOJ} 8SNED OS[e PIN0D WIBISAS uonelbill Ue ‘esfeq "  oni| "¢ "apisul Aejd |Im Wo| uayl ‘peq S| Jayieam ayl § ‘episul Aed
[IIM WO] D ‘Peq Sl Jayieam :H g 'V Ue Wiea ||Im | usyl 4aybiy JO 9506 81098 | J| ‘Y Ue uies 10 Laybly JO %06 10 8400S iH *| :Sslomsuy

© Glencoe/McGraw-Hill 7 Glencoe Algebra 1



NAME DATE PERIOD

1-8) Graphs and Functions (pages 43-4s)

A function is a relationship between input and output. In a function, the
output depends on the input. There is exactly one output for each input.
For example, vegetables are often sold by the pound. So, the weight of a
vegetable would be the input and the total price would be the output. In
this example, the price you pay depends on the weight of the vegetables.
The weight of the vegetables that you purchase is the independent
variable or quantity. The price you pay for the vegetables is the
dependent variable or quantity. On a graph, the independent variable
is usually graphed on the horizontal axis, and the dependent variable is
graphed on the vertical axis. Ordered pairs are used to locate points on
the graph. The ordered pair (0, 0) corresponds to the origin. A relation is
a set of ordered pairs. The set of first numbers in the ordered pair is the
domain of the relation, while the set of second numbers is the range.

Marco rides his bike to school every morning. For a certain time, he
rides at a steady rate. When he gets near the school, he must ride
down a steep hill that causes him to pick up speed. What are the
independent and dependent quantities? What would a graph of this
situation look like?

Time is the independent quantity. Marco’s speed is the dependent quantity because it

depends on the time. Speed /
This graph shows that Marco’s speed remains constant for most of the time when he rides P
to school, but increases near the end of his ride when he goes down the hill. —

Time
Identify the graph that matches the statement. Explain your answer.
1. The population of humans on Earth is increasing faster and faster each year.
a. b. c.
Population ——— Population Population \\
W Time Time

2. On a summer day, when the temperature in
Marjorie’s apartment rises to 80°F, the air conditioner comes on and cools
the apartment to 76°F. The air conditioner then switches off and stays off
until the temperature rises to 80°F again. Then the cycle repeats. Which
graph represents this situation?

A B C D
Temperature Temperature Temperature Temperature

Time Time Time Time

02 d-°| siemsuy
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1-9) Statistics: Analyzing Data by Using
Tables and Graphs (rages 50-55)

Numerical information, or data, can be analyzed using a variety of means.
In basic statistics, the most common forms of data representation are
tables, bar graphs, circle graphs, and line graphs. A table displays
individual pieces of data in row and column form. Bar graphs are picture
representations of data that consist of a series of rectangles, or bars, that
compare different categories of data. Bar graphs can also display multiple
sets or types of data simultaneously. A circle graph represents data as a
piece, or percentage, of a whole set. The total pieces, or percentages, in a
circle graph should have a sum of 100%. Line graphs consist of a series of
ordered pairs that are connected to form a line. A line graph is particularly
useful when displaying change. Also, a line graph can be beneficial when
making predictions of future change or future trends.

Malik collected the following data from his classmates. The data
are a representation of the month in which the birthday of each of
Malik’s 25 classmates occurs.

JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC

Boys 1 0 2 1 0 2 2 0 1 1 1 1
Girls 2 1 1 3 0 0 2 2 0 1 0 1
Total 3 1 3 4 0 2 4 2 1 2 1 2

Use the table above to answer each question.

1. How many total students in Malik’s class have a birthday in either
January or February?
a. 3 b. 4 c. 5

2. How many more students have a birthday in July than in June?
a. 0 b. 1 c. 2

3. BLelLEICFEINES eI Malik would like to display the data he

collected in a different form. He would like to make a graph that would
compare the number of boys’ birthdays to the number of girls’ birthdays
for each month. Which type of graph should he construct to show the
comparison of the two different types of data?

A bar graph B circle graph C line graph

V'€ 072 Q| islemsuy
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Chapter Review
Crack the Code

Use the secret code in the box at the right to crack these problems.

= ’ | + I_I T [ Secret Code

s.[ +(OJ-C ~ LUy

g e+ x+[ |y+[ x

5. (n—l—_l)—l—_l(n-l—l_l)

6. What property is illustrated below?
I+ =0) 1

Answers are located in the Answer Key.

© Glencoe/McGraw-Hill 10 Glencoe Algebra 1
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" Rational Numbers on the
Number Line (pages 65-72)

A number line is a visual representation of the numbers from negative
infinity to positive infinity, which means it extends indefinitely in two
directions. The number line consists of negative numbers on its left, zero
in the middle, and positive numbers on its right. You can graph a
number on the number line by drawing a point on the place on the number
line that corresponds to the given number. For example, to graph —5 on the
number line, you would place a point on the tick mark that is five places to
the left of zero. —5 is called the coordinate of this point. The absolute
value, or distance from zero on the number line, of —5 is 5 because —5 is 5
units away from zero, |—5| = 5.

N
—
(J]
]
o
©
L=
|9

The numbers on the number line can be grouped into different categories.
The natural numbers are the numbers in the set {1, 2, 3, 4, 5, ...}. The
three dots in the set signify that the set continues in this pattern
indefinitely. The whole numbers are the numbers {0, 1, 2, 3, 4, ...}.

Integers are the whole numbers and their opposites {..., =2, —1,0, 1, 2, ...}.
A rational number is any number that can be expressed as a fraction whose
denominator is not equal to zero. For example, —%, %, %, and % are all

rational numbers. The rational numbers can also be expressed in decimal
form. More specifically, the decimal equivalent of any rational number will
terminate or will repeat. If the decimal repeats it should be written with

bar notation. Notice that —% = 0.6, % =0.8,30 = 3, and % =4.5.

> 10

a. Name the set of numbers graphed. b. Find the absolute value.
1 10
-5-4-3-2-1 012 3 45 1

10 is ten units from zero in the positive direction.
The graph shows the set: {—4, —3, 0, 1, 3}. Therefore, |10| = 10.

Name the set of numbers graphed.

1. 2.
5-4-3-2-1 012345 5-4-3-2-1 012345
3. ~F—t—t—t—t—tT—F——+> 4, <4411+
5-4-3-2-1 012345 5-4-3-2-1 012345

Graph each set of numbers on a number line.
5. {integers from —2 to 6, inclusive} 6. {(—4, -3, -2, -1}
7. {integers less than 1 but greater than —4} 8. {integers greater than 2}

9. {integers less than or equal to 3} 10. {integers less than —4 + (—1)}
11. BIENCETLFEIR S JERIHA Which number shows the absolu‘{e value of —30? )
A |-30|=-30 B |30/ =30 C |-30| = 30 D |-30| = 30
| a-LL heysemsuy ees 0L-G {"'G—‘v—'e—‘2-}v {"'s'v'ele {£2'L0'1-}2 {g—'L— 0L 2} 1 slomsuy
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2-2, Adding and Subtracting
Rational Numbers (pages 73-78)

The absolute value of a number is its distance from zero on a number line
and is denoted by bars around a quantity. These absolute value bars can
serve as grouping symbols. For example, | -3 + 1| = 2 since =3 + 1 = —2
and [-2| = 2.

« To add integers with the same sign, add their absolute values. The sum has the
same sign as the integers.

Adding Integers | ¢ To add integers with different signs, subtract the lesser absolute value from the

greater absolute value and give the result the same sign as the integer with the

greater absolute value.

Additive Inverse | o o ey number a, a + (~a) = 0.

Property

Subtracting To subtract a number, add its additive inverse or opposite.

Integers For any numbers a and b,a — b = a + (—b).
Examples

a. Find -9 + 16. b. Find -3 — 4.

The addends have different signs, so find the Rewrite this problem as an addition problem.
difference of their absolute values. ~3—4= -3+ (—4) To subtract 4, add —4.
|76] = |-9| =16 —9or7 The addends have the same sign, so add and keep
Use the sign of 16 because it has the greater the same sign.
absolute value. _3_-4=—7
-9+16=7

1. State the additive inverse and absolute value of —111.

Find each sum or difference.
2. —100 + 82 3. -8 + 17 4. 4 — (—12) 5. —10 — (—24)
6. |23 — (-8)| 7. |-111 — (-56)| 8. —15 + (—3) 9. 13 — (-2

Simplify each expression.

10. 6¢ + (—14¢) 11. —7s + (—15s) 12. —8n — (—13n) 13. —16p — 4p
Evaluate each expression if x = —3,y = 4, and z = —6.
14. x + 12 15. y + 2z 16. z| -y 17. —|z - 8|
18. RICITELIFAIRCET{EHIHE Simplify —12 — (—14).

A -2 B —-16 C 16 D 2

asgr vi="LL ¢9L ¢—'SL 6Vl
dog—"eL US'gL Sgg—LL 18— 0L GL'6 8L—'8 GS°L GL'9 ¥L'GS 9LV 6°C 8L—"C LLLILLL'L slamsuy
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- 2-3) Multiplying Rational Numbers (pages 79-53)

The product of two numbers having the same sign is positive. The product of
two numbers having different signs is negative. It is also useful to note that
multiplying a number or expression by —1 results in the opposite of the
number or expression. This is called the multiplicative property of —1.

Examples

a. Evaluate —3x2 for x = —%. b. Simplify (—1)(2x)(—3y) + (4x)(—5y)
- o, (=1)2x)(=3y) + (4x)(=5y)
—3x2 = —3(—5) Replace x with —%. = 2x(—1)(—3y) + (4x)(—5y) Commutative Property
o4 2p_ 2 (_2\..4 = 2x(3y) + (—20xy) Multiply.
13(9) ( 3 ) 3 ( 3 ) 9 = 6xy + (—20xy) Multiply.
= _’%'i Divide out common factors. = —14xy Combine like terms.
3

= —% or — 1% Muiltiply. The signs are different,
so the product is negative.

Find each product.

1. (—2)(3)(—5) 2. 5.26(—0.011) 3. -10.01(-10.1) 4. 2(2)-2]
_ 8\ 9 _T\_13 _8 Yo (-4 4\ _ g6
5. (11ll4) 6. (~gl—z1) 7 (lol-5) s s(g-a(F
2 3 3 2 1
9. (-2)-0(-2) 10 53)-a-2 11. 8(—0.25)(—3) 12. 2(-2113)()
Evaluate each expression if r = L s=2%4¢t=-22 andw=-12
8’ 5’ 10’ 9°
13. 4rs 14. 2tw 15. rt — s 16. 52—}
Simplify.
17. 2m(—2n) + 3m(=2n) 18. 1.23x + y) — 0.8(22x — 2y)
19. BIELLELFEINES R {ERIH The velocity of an object ¢ seconds after the
object is dropped from the top of a tall building is about —9.8¢ meters
per second (m/s). What is its velocity 2.5 seconds after it is dropped?
A —24.5m/s B —7.3m/s C 7.3 m/s D 18.4 m/s
V6L 82+ xvL— 8l uwgg— L %— o1 g1 97’71 bl

S ) Lo -y g oL S s Lo g gy 8. 9 .o L . oL o opel
€L $9-2H 9'LL 0E0L -6 V-8 0L 9 ga—'S gt LIOZIOL'E 98/S0°0- 2 0OF L siemsuy

© Glencoe/McGraw-Hill 13 Glencoe Algebra 1



NAME DATE PERIOD

2-4 ) Dividing Rational Numbers (pages s4-57)

You can use the same rules of signs when dividing rational numbers that
you used for multiplying.

Dividing Two The quotient of two numbers having the same sign is positive.
Rational Numbers | The quotient of two numbers having different signs is negative.

If a fraction has one or more fractions in the numerator or denominator, it
is a complex fraction. To simplify a complex fraction, rewrite it as a
division expression.

4
a. Simplify 7. b. Simplify w.
Rewrite the complex fraction as % + (-8). w = _TZX + % Divide each term by 5.
; s (~8) = ; : (—%) Multiply by —%, the - —%x +2y  Simplify.
reciprocal of —8.
= _54_6 or —% The signs are different,
so the product is
negative.
Simplify. 15
L1 L1 ~14 —64
1. 22 + (1} 2. 24 + (-1 3. —L 4. =
30
-7 8 —32m _18¢ = 8
5. 10 6. —7 7. 3 8. —18¢t = 9
9
9. 2a + 8 10. 8x + 42y 11. —12h + (—18g) 12. 54s + 3w
4 6 3 —6
Evaluate each expression if x = 4,y = —5,and z = —1.5.
y xy xtz
13. = 14. g 15. 3

16. BICITELFAIR AP How many boxes of peanuts can you get from

52 pounds of peanuts if each box holds 1% pounds of peanuts?
A 84 B 32 C 26 D 50

g9 251 “epr Teer md-se- gL

I
69 — yy— L1 /Q+X%L'0l Z+9%'6 1%03— 8 wy—"L 8L—79 é'g ng— v L€ <c6l—"¢ 9OcC’| :siemsuy
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2-5 ) Statistics: Displaying and Analyzing
Data (pages 88-94)

Two common methods of displaying data are line plots and stem-and-leaf
plots. Data are analyzed most often by frequency and central tendency. The
frequency is the number of times an individual element occurs within the
data. Central tendency consists of the mean (the average of the elements in
the data), median (the middle most number when the data are arranged
numerically), and mode (the number that occurs the most).

You can display numerical data on a number line with a line plot.

Draw and label a number line.

Choose a scale that includes the range of values in the data from least to greatest.
Choose an interval and divide the number line into these intervals.

Draw the line plot making a mark (such as an X) above the number line to show
each item in the data.

Draw a line plot for this data: 20, 40, 70, 50, 40, 20, 60, 20, 50

These values range from 20 to 70, so the scale on the number
line must include these values.

Drawing a
Line Plot

I R T N R R N
LA L N B BN LA L
20 30 40 50 60 70 80

T
An interval of 10 fits this data. 10

In a stem-and-leaf plot, the greatest common place-value of the data is
used to form the stems. The numbers in the next greatest place-value
position are then used to form the leaves.

Organize the following test scores into a stem-and-leaf plot.
72, 69, 98, 77, 92, 85, 79, 86, 90, 98, 83, 100, 77, 98, 91

Stem | Leaf
6|9 a. Which grade occurred most frequently? 98 (three times)
g g g g 9 b. What were the highest and lowest grades? 69 and 100
91012888 c. How many people scored 80 or above? 10 people
10 | O 813 =83

Use the stem-and-leaf plot above to answer the following questions.

1. What is the frequency of 777 2. What is the mean of the data rounded
to the hundreths place?
3. What is the median of the data? 4. What is the mode of the data?

5. BIELLENTITRESZEHIN Use the above line plot to answer the following
question. What is the mode of the data?

A 3 B 20 C 40 D 411

g6 86 98°€ €98°¢ <’} Siemsuy
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2-6 ) Probability: Simple Probability and Odds

(Pages 96-101)

You can calculate the chance, or probability, that a particular event will
happen by finding the ratio of the number of ways the event can occur to
the number of possible outcomes. The probability of an event may be
written as a fraction, decimal, or percent. When outcomes have an equal
chance of occurring, they are equally likely. When an outcome is chosen
without any preference, the outcome occurs at random.

Definition of number of favorable outcomes

probability of an event or P(event) =

Probability total number of possible outcomes
N number of ways the number of ways the

ng':j'(tj'on odds of an event = o et can occur  © event cannot occur

o] s

= successes : failures

Examples

a. Find the probability of randomly b. Find the odds of randomly selecting

choosing the letter p in the word
“apple.”

There are 2 p’s and 5 letters in all.

P(choosing a p) = %

the letter p in the word “Mississippi.”

There are 11 letters in the word. Two letters are p’s
and 11 — 2 or 9 letters are not p’s.
Odds of selecting a p

= number of p’s : number not p’s

=2:9 2:9isread “2t09.”

The probability is % 0.4, or 40%.

Try These Together

1. What is the probability of rolling a 1 2. From a group of 125 boys and 150 girls, what
or a 2 using a 6-sided number cube? are the odds of randomly selecting a girl?
HINT: The number of favorable outcomes is 2. HINT: Remember to simplify your ratio.

Determine the probability of each event.

3. You toss a coin and get heads. 4. A person was born on a weekday.
Find the probability of each outcome if a computer randomly
chooses a letter in the word “mathematical.”

5. the letter ¢ 6. the letter a or ¢ 7. the letter d 8. notanm

Find the odds of each outcome if a computer randomly chooses a
letter in the word “Alabama.”

9. the letter a 10. the letter 11. a consonant 12. notag

13. RICITELFEIRCEN{EHIR What are the odds of randomly selecting a
dime from a dish containing 11 pennies, 6 nickels, 5 dimes, and 3 quarters?

A 5:1 B 1.5 C 14 D 4:1

|

O'¢l 0'2¢Ck v:€'LL 9'L°0L €7'6 %'8 0L %'9 ‘S é'i? ‘e G'97%C I siemsuy
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2-7) Square Roots and Real Numbers
(Pages 103-109)

If x2 = y, then x is a square root of y. A rational number, like 81, whose square
root, 9, is a rational number, is called a perfect square. The number 81 has

two square roots, 9 and —9. The radical sign V' is used to indicate a

nonnegative or principal square root. For example, V' 81 = 9.
Real Numbers

A square root of a positive rational number that is not Rationals
a perfect square is an irrational number. An irrational T
number is a number that cannot be expressed in the Wghole
a .
form B where a and b are integers and b # 0. Numbers Irrationals
Natural
The set of rational numbers and the set of irrational Numubers
numbers together form the set of real numbers. The graph
of the set of all real numbers is the entire number line.
Examples
a. Find 1/0.09. b. Find — /0.4 to the nearest
V0.09 = 0.3 since (0.3) - (0.3) = 0.09 hundredth using a calculator.

V0.4 = 0.63, so -~V 0.4 = —0.63

Find each square root. Use a calculator if necessary. Round to the
nearest hundredth if necessary.

1. |2 2. V441 3. —w/% 4. -\/961 5. V6.4

16

Evaluate each expression. Use a calculator if necessary. Round to
the nearest hundredth if necessary.

6. Va,ifa =729 7. —\Vecd,ifc=36andd =81 8. Vq +r,ifqg =42 and r = 30

Name the set or sets of numbers to which each real number belongs.
Use N for natural numbers, W for whole numbers, Z for integers, Q
for rational numbers, and I for irrational numbers.

9. V64 10. =29 11. V50 12. -V 100

2

13. BICITELIAIRCET{EHIHE A rectangular field has a length of € feet

and a width of w feet. The distance from any corner of the field to the
diagonally-opposite corner is V€2 + w?. What is the diagonal distance

across a field that is 96 feet long and 28 feet wide?

A 144 ft B 100 ft C 1241t D 114 ft

g€k OZ72CL I'LL OZ0L DZM'N'6 6/8'8 ¥S—"L /2’9 €5C°'S te— P %— ‘e 12¢ %'l:SJaMSUV
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- Chapter Review
Vacation Getaway

1. You have won a free two-week vacation to anywhere around the
world. Simplify each expression to find the average temperature
in December in degrees Celsius for each city.

a. Berlin, Germany -9- (—%) °C
[ Celsius ~
b. London, England -5 + 10 °C 50 —
c. Montreal, Quebec —6 + (—1) °C 40—
30—
1 3 - l °
d. Paris, France 3 7 16 C E
20—
e. Beijing, China ~10- 1 °C -
5

10—
f. Sao Paulo, Brazil —-63 + (—3) °C 05
2. The formula for converting Celsius to Fahrenheit is F' = %C + 32. -10—
Estimate the temperatures in Fahrenheit for each city by using -
F = 2C + 32. -20 —
30 —

.

3. Why do you think the average temperature in Sao Paulo, Brazil,
is so high compared to the other cities?

4. Which city would you choose for your free vacation if you go
in December? Why?

Answers are located in the Answer Key.

© Glencoe/McGraw-Hill 18 Glencoe Algebra 1
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- Writing Equations (pages 120-126)

You can use a four-step plan to solve problems.

1. Explore the problem.
Problem-Solving | 2. Plan the solution.
Plan 3. Solve the problem.
4. Examine the solution.
Many verbal sentences that express numerical relationships can be written as
equations. Define a variable to represent one of the unspecified numbers or
Writing an measures referred to in the sentence or problem. Some words that suggest the
Equation equals sign are

e is ¢ is equal to e isas much as
e equals e is the same as e isidentical to

Translate each verbal sentence into an equation or f:

inequality. O

a. Juan has 3 more books than Maria, b. Twice the sum of the square of a B

and together they have 15 books. number and 14 is greater than 32. _‘g

Let m = the number of books Maria has. Let x = the number. o
m+3) +m=15 2(x2 + 14) > 32

1. A farmer has a rectangular field that is 200 feet longer than it is wide.
The perimeter of the field is 4000 feet.

a. If w represents the width of the field, what expression represents the
length of the field?

b. What expression represents the perimeter of the field?

c. What equation expresses the fact that the perimeter is 4000 feet?

Translate each sentence into an equation, inequality, or formula.
2. The product of x and the cube of y is 30.

3. The area of a circle is the product of = and the square of the radius.
4. Two-thirds of the sum of a, the square of b, and ¢ is the same as 45.
5

. The sum of m and n is at least twice as large as the difference of m and n.

&

A Kodiak bear begins having 3 cubs every 3 years starting at age 6. If the
average lifespan of a Kodiak bear is 29 years, how many cubs does a
mother bear average in a lifetime?

7. What is the width of a rectangular field that has
a perimeter of 4000 feet if the length of the field is 200 feet greater than the
width?
A 1800 ft B 1100 ft C 900 ft D 800 ft

0L sdnoyz'9 (U—-Wg=Uu+Ww-g 917=(0+3q+e)%17

ZL=Vv'e 08 =¢Xg 000V =00V + My "OL Q0% + My JO (002 + M) + M + (00C + M) + M AL 00T + M "BL SIomMsSuy
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3-2, Solving Equations by Using Addition and
Subtraction (pages 128-134)

You can add or subtract the same number on each side of an equation and the
result is an equivalent equation. Equivalent equations have the same solution.

Addition Property

. For any numbers a, b, and c, ifa = b, thena + ¢ = b + c.
of Equality

Subtraction Property

. For any numbers a, b, and c, ifa = b,thena —c =b — c.
of Equality

To solve an equation means to get the variable (with a coefficient of 1) by
Solving Equations itself on one side of the equation. You can do this by undoing what has been
done to the variable, using the properties of equality.

Examples
a. Solve x — % = % b. Solve 9 + y = 13.
P Write an equivalent equation by subtracting 9 from
The number 3 has been subtracted from x. The each side of the original equation.
opposite of subtracting % is adding % Add % to 9+y-9=13-9s0y=4
2 2 1 2 Check: Does 9 + 4 = 137 Yes.
each side of the equation. x — 3 + 33 + 3 is The solution is 4.
an equivalent equation. Simplify to obtain x = 1.
. _2_1,
Check: Is 1 3= 3" Yes.
The solution is 1.

Try These Together
1. Solvea + (—8) = 17. 2. Solve b — (—18) = 4.
HINT: Add 8 to each side. HINT: This equation is equivalentto b + 18 = 4.

Solve each equation. Check your solution.

3. 11 —c=—16 4. 54=d + 6.2 5. e —(-23) =31
6. 48 + =96 7. g —(-20) =11 8. 14=h—-21
9. 28 =;+ (-5.1) 10. —12 + k= —19 11. m + (=8) = %

12. Age Minya is 30 years younger than her mom, and the sum of their ages
is 58. How old is Minya?

13. RICITELAIRCEN{EHIHA If the low temperature for the day is —14°F
and the high is 22°F, by how much did the temperature increase?

A 8°F B 18°F C 28°F D 36°F

aser vier %S'LL /—"0L €¢'6 G€8 6-°L 8¥'9 8¢ 80—V LZ'€ VI—"C Gc'l siomsuy
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. 3-3) Solving Equations by Using
Multiplication and Division (pages 135-140)

You can solve a multiplication or division equation by using the
Multiplication and Division Properties of Equality.

Multiplication Propert
P perty For any numbers a, b, and c, ifa = b, then ac = bc.

of Equality
Division Property E b b. and ith 0ifa=b thend =2
of Equality or any numbers a, b, and ¢, with ¢ # 0, ifa = b, then & = <.
Examples
a. Solve (2%>x = 1%. b. Solve 7y = —63.
Rewrite the mixed numbers as improper fractions. Since y has been multiplied by 7, divide each side
%x = % Multiply each side by %, the b7y 7to issoslate the variable.
reciprocal of the number that _71 =—,so0y=-9
is multiplied by x.
2V5\, _(7\2 _ 14 7
(5U3 )= (F)5)s0x=Z50r 35
Try These Together
1. Solve —5a = 55. 2. Solve % = 4.
HINT: Divide each side by —5 or multiply by —LS HINT: Multiply each side by —5.
Solve each equation. Check your solution.
3. 6y = 54 4, —7d = -84 5. 22b = 176 6. 2.4f =216
7. 0.36g = 1.8 8. Lp=8 9. —4m=2 10. % = —4
6 5 8
p _ T _ol)\, = - 10 -ro_
1. £ =T 12. (-21)g = 21 13. 5 = 10 14. 18
Define a variable, write an equation and solve the problem.
15. Two-thirds of a number is 9%. 16. Negative fourteen times a number is 84.
Complete.
17. If 6a = 36,then 3a = _? . 18. If 2d = 7, then 10d = _? .

19. RIEITELFAIR ST {EHIHE There are nine boys in a class. If the boys

make up three-eighths of the entire class, how many students are in the

class?
A 72 B 24 C 20 D 10
a6l Se'8L 8L°ZL 9- 9L %VL'QL
rLpL %'SL 6- "2t %e—u ze— 0L %3— 6 88 G°L 6°9 8°G Clh B6°€C 02— T Il— L Siemsuy
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3-4) Solving Multi-Step Equations (pages 142-14g)

Solving * Work backward to isolate the variable and solve the equation.
Multi-Step | ¢ Use subtraction to undo addition, and use addition to undo subtraction.
Equations | ¢ Use multiplication to undo division, and use division to undo multiplication.

Consecutive integers are integers in counting order, such as —3, —2,
and —1.

Examples

a. Solve 2x4_ 3 -9 b. Find 3 consecutive odd integers

whose sum is —3.
Let n = the least odd integer. Then n + 2 = the next

Muiltiply each side by 4 to eliminate the fraction.
425 =9

4 greater odd integer, and n + 4 = the greatest of the
ox —3=236 three odd integers.
nt+nh+2+n+4)=-3

Next, undo the subtraction by adding 3 to each side.

B 3n+6=-3 Add like items.
2Xx—-3+3=36+3 3n+6—-6=-3-6 Subtract 6 from
2x = 39 each side.
Last, undo the multiplication by dividing each 3n=-9 Simplify.
side by 2. 3n _ -9 Divide each side
2x _ 39 § 3 by 3.
2 2
1 n=-3 Simplify.
x=195 n+2=-3+2or—1andn+4=-3+4or1,so

the consecutive odd integers are —3, —1, and 1.

Solve each equation. Check your solution.

1.10-7=-18 2 -19r+93=15 3.6= 2 g, —Am=3 = g
_a_ —2n-3 T4 - _7_85 5 _ _
5. —6 A 6. L —4=-10 7.11=-7-% 8. 2b+8=-11
9.13= -8 — 3¢ 10. —3+tn — 5 11. 554 - 16 12. 3 — 9 = 21

7 -2
Define a variable, write an equation, and solve each problem.
13. Find two consecutive odd integers whose sum is 128.

14. Find three consecutive even integers whose sum is 90.

15. BIELLELIPEINEE R JEHIH Sally is eight years older than John. John is
fourteen years older than Kareem. If the sum of all three ages is 90, how
old is Kareem?

A 8 B 18 C 28 D 40

g°GlL 2€0¢'8e vt
G9'e9'€l ¢— ¢k 8CZ'LL 2CE0L L—76 %ZZ—% vG—",L 06—"9 %OL'Q %VL—'? 8L'€ €—"¢ V'l siemsuy
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3-5) Solving Equations with the Variable on
Each Side (pages 149-154)

To solve an equation that has the variable on both sides, use the properties of
equality to write an equivalent equation that has the variable on only one
side. Then solve. When you solve equations that contain grouping symbols,
you may need to use the distributive property to remove the grouping
symbols. Some equations may have no solution because there is no value of
the variable that will result in a true equation. For example, x + 1 = x + 2
has no solution; it cannot be true. An equation that is true for every value of
the variable is called an identity. For example, x + x = 2x is true for every
value of x.

a. Solve 3(x — 2) = 4x + 5. b. Solve %y = %y + 2.
Fi he distributi rt h
pgfetrs’tiri; ez distributive property to remove the First, multiply each side by 6, the LCD, to clear the
3x — 6.: dx + 5 fractions from the problem.
Next, collect all the terms with x on one side of the 6 — y 6( 3y + 2)
equal sign by subtracting 3x from each side.
3x —6—3x=4x +5— 3x 6 - _y 6 - y+6~2
—-6=x+5 Add like terms.
-6—-5=x+5-5  Subtract 5 from each 3y =2y +12
side. Next, collect all the terms with y on one side of the
—11=x Simplify. equal sign by subtracting 2y from each side.
3y -2y =2y — 2y + 12
y=12
Try These Together
1. Solve 4x + 3 = 5x + 7. 2. Solve7+3t=%.
HINT: Subtract 4x from each side. HINT: Multiply each side by 2.

Solve each equation. Then check your solution.

3. 18+ 21 =4n—9 4.10- 27y =y + 9 5.%n+6=%n—3
6. 11.1c—24=-83c+64 7.3—4x=8x+8 8.%d+5=%d—3
9. 32x — 1) = 9(x + 3) 10. 2(2x — 5) = 6x + 4 11. —6(4x + 1) =5 — 11x
12.%(12p+4)=—13p+4 13. 8( n—3)—n+2 14.2;'5:4—%

15. BIELLELIFEINES R JERIHY Nine less than half n is equal to one plus the

product of —L and n. Find the value of .

8
A 24 B —21 C 8 D 16
a-sL 8¢yl
69 el 4! 26 I3 L_. "
Cre0 Loar Bl o0 016 0e-8 DL 229 Slz-S Sov Gl ST p— L isiemsuy
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3-6, Ratios and Proportions (pages 155-159)

A ratio is a comparison of two numbers by division. The ratio of x to y can be
expressed as x to y, x:y, or % An equation stating that two ratios are equal is

called a proportion. In % = g, the numbers a and d are the extremes and
the numbers b and ¢ are the means.

Means-Extremes | |n a proportion, the product of the extremes is equal to the product of the means.
Property of

Proportions If % = %, then ad = bc. The cross products, ad and bc, in a proportion are equal.

You can write proportions that involve a variable and then use cross
products to solve the proportion.

Examples

a. Do the ratios % and % form a b. Solve the proportion % =% : 2

1 ?
proportion? Set the cross products equal to each other.
3(x) =4(x +2)

3‘% Check cross products. 3x=4x+8 Distribute.
3.324-4 3x —4x = 4x + 8 — 4x  Subtract 4x from
9=16 False each side.
. 3 4 . —-1x=38 Simplify.
Since 9 # 16, 7 and 3 do not form a proportion. C1x 8 B '
—7 T 7 Divide each side by —1.
x=-8 Simplify.

The solution is —8.

Use cross products to determine whether each pair of ratios forms a

proportion.
L7128 9 15 5 100 5 4 75 21
' 834 * 207 © 240’ 12 ‘10 28
Solve each proportion.
8 _ x a _ 6 22 _ 11 5_ T
5 5= 35 6. 12 = 1s 7% y 8. p 84
20 _ 2 1_ 22 12 _ 1 8 _d-1
% 35 =7 10. 5 =273 .5 =% 12. 3 18

13. Medicine Your doctor has prescribed two teaspoons of medicine to be
taken every six hours. How much medicine will you have taken in 4 days?
(Hint: Convert 4 days into hours.)

14. BIELLELTEINES R JERIH Two out of every seven people at a particular
high school play in the band. If the school has 742 students, how many of

them are in the band?
A 106 students B 212 students C 371 students D 1484 students

gL suoodseslge-el /LgL Sr'LL 670L 26 98 08°L ¥°9 9G°G SoA'p seA'g ou'g Ou’L siemsuy
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3-7, Percent of Change (pages 160-164)

amount of change
o percent of change = —
Finding original amount

Percent amount of change = original amount — new amount
of Change | percent of decrease = new amount is less than original amount
percent of increase = new amount is more than original amount

a. Find the percent of change if the b. A book with an original price of $15
original price of an item is $56 and is on sale at a discount of 25%. If the
the new price $32. Is this change a sales tax is 10%, what is the final
percent of increase or decrease? price of the book?
amount of change: 56 — 32 or 24 Discount = 25% of original price

=0.25-150r$3.75
%QF = 5% orabout 0.43 Sale price = $15 — $3.75 or $11.25
The percent of change is 43%. Tax = 10% of sale price

=0.10 - $11.25 or $1.13
Final = $11.25 + $1.13
= $12.38

Since the new amount is less than the original
amount, 32 < 56, this is a percent of decrease.

Try This Together

1. original: 500 tons
new: 640 tons
Is this change a percent of increase or decrease? Find the percent of change.

HINT: Subtract to find the amount of change.

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.

2. original: 12 cm 3. original: 40 mph 4. original: $14.99
new: 30 cm new: 70 mph new: $8.99

5. original: 100 1b 6. original: 50¢ 7. original: 16 oz
new: 120 1b new: 69¢ new: 20 oz

Find the final price of each item.

8. printer: $101.98 9. notebook: $1.49 10. gum: $0.45
discount: 15% sales tax: 7.5% sales tax: 8%

11. BIELLETLFE NS R JEHIHS All shirts at a store are reduced by 40%. If
sales tax is 8.5%, find the final price of a shirt that normally costs $18.

A $7.20 B $10.80 C $11.72 D $19.53

O'LL 67080 09'1$6 8998% '8 %Gc -esealoul L
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3-8 ) Solving Equations and Formulas

(Pages 166-170)

Some equations contain more than one variable. To solve an equation or
formula for a specific variable, you need to get that variable by itself on one
side of the equation. When you divide by a variable in an equation,
remember that division by 0 is undefined.

When you use a formula, you may need to use dimensional analysis,
which is the process of carrying units throughout a computation.

Examples

a. Solve the formula d = rt for ¢. b. Find the time it takes to drive
The variable t has been multiplied by r, so divide each 75 m}les at an average rate of
side by r to isolate t. 35 miles per hour.
d_rt, 9 _y Use the formula you found for t in Example A.

r t r
d

t=%=
Thust = %, where r # Q. g

t= Zomi Use dimensional analysis.
351 mi _ mi_ h
h m= T mi T
_ o1

t=2 - hours
Try These Together
1. Solve 4a + b = 3a for a. 2. Solve & g d — 9¢ for c.

HINT: Begin by subtracting 3a from each side. HINT: Begin by multiplying each side by 3.

Solve each equation for the variable specified.
3. [ =epd, for e 4, 12g + 31h = —8g,forh 5.y = mx + b, for b
3x +y
C

Bxy + n
2

9. m+n+2p=38,form 10. 6y +z =bc — 2y,fory 11. 3x — 4y = 7,fory

6. v=r+at forr 7. = 4, for ¢ 8.

= —6, fory

12. s = %(a +t), forn 13. v = %r, for r 14. W = mgh, for g
15. PV = nRT, for V 16. G = F — D, for D
17. 6t + 62s = %(3t — 42s), for ¢t 18. 3¢ + 5d = 7d — 6c¢, for d

19. RIEITELFAIRCET{EHIHE Four ninths of a number c increased by 4 is

18 less than one eighth times another number d. Solve for c.

9 1 4 4 9 1 4 1

A c=--d+ 31= Bc=—d+— = ——d — 49= Dc¢c=—d—-31=

¢ =3gd + 315 A R Cc=35d 49 ¢ =7gd = 315

06k 25 =P8k wyr— = 1LL

P N / 1/, Ve AtE v 8 . e

O-4=09L [gp=A'Sk Sy =0Vl rg=u€l o =UTlL T =ALL o5 =401 dZ-Uu-g=Wb
XS e V. . Che b P S . ey

Zquf_/(g /{+X8_OL ®B—-—A=19 XwWw-A=qg-°g 503__1417 }_es p_oz g— = B | Slamsuy
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. 3-9) Weighted Averages (pPages 171-177)

Sometimes the numbers that go into an average do not all have the same
weight or importance. In such cases, you may want to use a weighted
average. Two applications of weighted averages are mixture problems and
problems involving uniform motion, or motion at a constant rate or speed.
The formula distance = rate - time, or d = rt is used to solve uniform
motion problems.

How much pure juice and 20% juice should you mix to make 4 quarts
of 50% juice?

Let p = the amount of pure juice to be I
added. Then, make a table of the information. Quarts Amount of Juice
Next, write an equation with the expression Pure juice (100%) P 100% ofp = 1-porp
for each amount of juice. 20% juice 4—-p 20% of4 —p =0.24 — p)
pure juice + 20% juice = 50% juice 50% juice 4 50% of4=0.5-4o0r2
p+024—-p) =2
p+08-02p=2 You should mix 1.5 quarts of pure juice with 4 — 1.5 or 2.5 quarts of
(1-02p+08=2 20% juice to obtain a 4 quart mixture that is 50% juice.
0.8p +08=2
0.8p=1.2
p=1.5

1. Entertainment Symphony tickets cost N .
umber | Price Per Total
$16 for gdults and $8 for students. A total Sold Ticket Price
of 634 tickets worth $8432 were sold. Use
the table to find how many adult and
student tickets were sold.

Adult Tickets X
Student Tickets 634 — x

2. Transportation A truck and a jeep leave Melbourne, Rate | Time | Distance

the truck heading east and the jeep heading west. (m -
. . . ph) | (hours) | (miles)

The jeep is traveling 5 mph slower than the truck. E—— . 3
In 3 hours, the vehicles are 465 miles apart. Draw a
diagram of the situation and then use the table to find [ J¢°P s
the speed of each vehicle. (Hint: eastbound distance +
westbound distance = total distance apart.)

3. BIEILEN IR AR A group of twenty people bought popcorn at a
movie. A regular popcorn cost $2 and a large popcorn cost $3. If the total

bill for popcorn was $49, how many bags of each size did they buy?
A 5 regular, 15 large B 12 regular, 8 large
C 11 regular, 9 large D 7 regular, 13 large

0 "g ydw gz :deal ‘ydw 08 Mony ‘welbelp J0) A8y JoMSUy 89S "g  1USPNIS 1712 ‘YNPE 02 *L :SIOMSUY
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Chapter Review
Phrase Find

Solve the eleven equations. The numbers in the puzzle below are solutions
to the equations. For example, if the solution to an equation is ¢ = 1, then
look at the puzzle for the number 1. When you find the number 1, write “c”
in the blank. Repeat this procedure for each equation.

Solve.
1.n+(-3)=-6  2.a-(—4)=9 3. 8u = —96 4. —§g=—4
5.3 — 5= 16 6.é+7=2 7.2-5=9 8.€§1=4
9. 426 — 1) = —76 10. 57 + 7 = 2r + 19 11. 2(3f + 3) = 9(f — 2)
5 31 6 7 -9 4 5 -30 -7 8 —-12 -3

Answers are located in the Answer Key.

© Glencoe/McGraw-Hill 28 Glencoe Algebra 1



NAME DATE PERIOD

" The Coordinate Plane (pages 192-19¢)

You can graph points on the coordinate plane, shown below.

The Coordinate Plane
y1axis You name points in the coordinate plane with ordered pairs of the form (x, y).

The first number is the x-coordinate and corresponds to numbers on the horizontal
or x-axis. The second is the y-coordinate and corresponds to numbers on the
vertical or y-axis. These two axes divide the plane into four quadrants. The

-axis | quadrants are numbered in a counterclockwise direction, starting at the upper right
Quadirant i | QUabirant 1V corner of the plane. The axes intersect at their zero points, a point called the origin,
which has an ordered pair of (0, 0).

Quadrant Il |Quadrant|/

£
fo) rigin

o|/

Graph the point P(—2, —3). Name the quadrant in which y
the point is located.
Move from the origin 2 units to the left, since the x-coordinate is negative. =0 x
Then move 3 units down, since the y-coordinate is negative.
This point is in Quadrant Ill. =
Try This Together

Use the graph in PRACTICE below.

1. Write the ordered pair that names point A. Name the quadrant in which
the point is located.

HINT: Write your ordered pair in the form (x, y).

Write the ordered pair for each point. Name the quadrant in E y
which the point is located. I o G
2. C 3. D 4. E 5. F
[0) Bl x
6. G 7. B 8.1 9. J 5 F

Graph each point.

10. M(3,1) 11. P(2, —3) 12. T(—4,2) 13. N(0, 4) 14. G(—5, —-3)
15. K(—3,3) 16. Q(5, —2) 17. Y(3,0) 18. V(0, -1) 19. W(4,4)
20. Which of the following gives the y
coordinates of the point where the frog’s eye is located? ?&g:'i
A (1,4) B (15,4) =Y
C 4,1 D (4,1.5)
o X

g-0¢ "oy Jemsuy 89S "61-0L Al IUBIPEND ‘(2— ‘2) 6
Il lueIpeND ‘(Z ‘6—) '8 Al PUe | JUBJpBND JO J8pJog (0 ‘) "2 | WUeIpeND (€ ‘€) "9 Al PUe ||| slueipenp JO Jepiod ‘(L — ‘0) 'G
1 ueIpend (€ ‘z—) v Il WeIpenD ‘(g— ‘g—) "¢ |1 uepend ‘(g ‘L—) g | 1ueipend ‘(z ‘|) *| siemsuy
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4-2 | Transformations on the Coordinate
Plane (pages 197-203)

The movement of a geometric figure is called a transformation. Before a
figure is transformed it is known as a preimage. After the transformation,
the figure is referred to as an image. Transformations can be categorized
as a reflection, translation, dilation, or rotation. In a reflection, the figure
is flipped over a line. A translation is when a figure is slid horizontally,
vertically, or both. In dilations, the figure is enlarged or reduced. A
rotation is when a figure is turned around a point.

Which type of transformation does this picture show?

The figure has been rotated around the point that is the lower right
corner of the original figure. This is a rotation.

Tell whether each geometric transformation is a translation,
reflection, dilation, or rotation.

Y7

Find the coordinates of the vertices of the image.

5. Preimage is AABC with vertices 6. Preimage is AABC with vertices
A(1,4),B(5, 1), and C(1, 1). The figure A1, 4), B(5, 1), and C(1, 1). The figure
is translated 2 units right and 4 units up. is reflected about the y-axis.

7. Preimage is AABC with vertices 8. Preimage is AABC with vertices
A1, 4), B(5, 1), and C(1, 1). The figure A(1,4), B(5,1), and C(1, 1). The figure
is rotated 90° about point B. is dilated by a factor of 2.

9. Find the coordinates of the vertices of the image
when the quadrilateral 7WXYZ is translated 5 units left and 4 units down.
The preimage vertices are W(1, 0), X(2, 3), Y(4, 1), and Z(3, —3).
A W(4,4),X3,1),Y'(1,3),Z2'(2,7) B W, —4),X'(8,-1),Y'(9,-3),2'(8, =7)
C W(-4,4),X(-3,1),Y(-1,3),2Z'(-2,7 D W(-4,-4),X'(-3,-1,Y'(-1,-3),Z'(-2,-7)

ae 20kog®@ave (L6.010'%c.g1 k- 6.vL
(L1001 "9.9 W t-)Lv'9 (G'€.05 .88 ).V G Uuonosel "y UONeISUBIL g UOIDS|SI g  UONHBIO) | SI9MSUY
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4-3 Relations (pages 205211

A relation is a set of ordered pairs. A relation can be represented by a
mapping. A mapping shows a pairing of each x element in the domain with
ay element in the range. Arrows go from the x element to the y element.
You can find the inverse of a relation by switching the coordinates in each
ordered pair.

Express the relation shown in the mapping below as a set of ordered X y
pairs. Then state the domain, range, and inverse of the relation.
set of ordered pairs: {(3, 2), (4, 3), (8, 6)}

domain: {3, 4, 8} range: {2, 3, 6.

To write the inverse, exchange the x- and y-coordinates.

inverse: {(2, 3), (3, 4), (6, 8)}

Try These Together

1. State the domain, range, and inverse 2. State the domain, range, and inverse
of {(3,7), (2, 8), (1, 9)}. of {(—1,4), (2, 4), (3, 5)}.

HINT: Recall that the domain contains the first, or x-coordinates.

State the domain and range of each relation.
3. {(6, 3), (9, 2), (6, 4)} 4. {(10, —8), (9, —5)}

Express the relation shown in each table, mapping, or graph as a set of
ordered pairs. Then state the domain, range, and inverse of the relation.

5 [ x [y 6. X Y 7. y
20 | 15 ]
22 | 18 J——
o X
25 | 19
31 | 20

8. School Emelina has noticed a ratio of 6 boys to 5 girls in her classes. She
modeled this using the equation b = 1.2g, where b is the number of boys,

g 1s the number of girls, and 1.2 is the ratio g Explain why in this situation

the solutions to this equation cannot be decimals. Use trial and error to
make a table of three whole number values for g that have corresponding
whole number values for b.

9. BIEILENFEIREEALEH NN What is the domain of the relation, {(2, 7), (3, 5), (2, 8)}?
A {23,578} B {5,7,8]} C {2, 3,8} D {2, 3}

ae {wzo2 ‘@l gl ‘L ‘oL ‘9 9} eger eyt ul stuiod s|gissod swog “uosiad e Jo uouow;ee/\eqlueo NoA '8
{enteoe)-"m=rnerec-t=4y{froc-t=a{l'eE 002N 2 {872 v-)
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{1e‘se ‘ce o }=a oz e ‘61 ‘S2) ‘8L ‘za) ‘(GL'o2) s {s—s—l=4{or6l=av r'ect=4{d=0a¢
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4-4 ' Equations as Relations (pages 212217

An equation in two variables has solutions that are ordered pairs in the
form (x, y). In an equation involving x and y, the set of x values is the domain
of the relation.

Solutions of an

. If a true statement results when the numbers in an ordered pair are substituted into
Equation in Two

an equation in two variables, then the ordered pair is a solution of the equation.

Variables
a. Solve y = 2x —1 if the domain is b. Which of the ordered pairs, (3, 5),

{1,0, —1}. (0,1), or (—1, 1), is a solution of

Make a table and substitute each value of x into the y=2x—1?

equation to determine the corresponding value of y. Substitute the values for x and y into the equation to

domain range | ordered pair see if they make a true statement.

X 2x —1 y (x,y) Does 5 = 2(3) —1? Yes, 5 = 6 — 1.
1 2(1) —1 1 1, 1) Does 1 =2(0) —1? No, 1 # 0 — 1.
0 2(0) —1 —1 0, —1) Does 1 =2(—1) —1? No, 1 # —2 — 1.
—1 2(—-1) -1 -3 (-1, =3) (3, 5) is a solution of y = 2x — 1.

solution set: {(1, 1), (0, —1), (—1, =3)}.

Which ordered pairs are solutions of the equation?

l.y=2x—-17 a. (4,1) b. (8,9) c. (—1,-5) d. (0,7)
2.y =% a. (2,11) b. (-1,9) c. (-1,-9) d. (3,12)
3. 2x +y =18 a. (1,15) b. (0, 18) c. (—2,14) d. (-1, 20)
4. y — 3x =10 a. (7,31) b. (0,0) c. (0,10) d. (-2, 16)
5. bx + 3y =24 a. (—1,5) b. (4,2) c. (3,-1) d. (0, 8)
Solve each equation if the domain is {—1, 0, 4, 5}.
6. y=5x+1 7.y = —2x + 3 8. x+y=10
9. dx +y =17 10. 3x —y = 16 11. —6x + 2y = —8
12. Anatomy Alicia believes she’s found an equation to describe her height
at different ages in her life. The equation is 2 = 5a, where a is age and &
is height in inches. Solve for the domain a = {5, 10, 12, 20, 25}. For which
of these ages are the heights unrealistic?
13. BLElLEICFEIRES S dENIHAN Which of the following is a solution of the
equation 2x — y = 10?
A (-2,-6) B (-2,6) C (2,6) D (2, -6)
d-elL Gz pue‘Og ‘g sebe :{(Gzt ‘Ge) (00} ‘'02) (09 ‘gh) '(0S ‘0k) ‘(Ge ‘9l 2k {(kL'9) '@ W) ‘(r—"0) ‘(L= k=) "L
{(l="9) "r—"p) ‘@L="0 BL= L=} 0L {leL—"9) (66— V) (20 ‘(tLt-)}"6 {G'9)©Q W ©OL 0 (L '1-)}"8
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4-5) Graphing Linear Equations (pages 215-223)

A linear equation may contain one or two variables with no variable
having an exponent other than 1. A linear equation can be written in the
form Ax + By = C, where A, B, and C are any real numbers, and A and B
are not both zero. To graph a linear equation, find at least two solutions of
the equation. Then, plot the points and draw a straight line through them.

a. Determine whether the equation b. Graph the equation y = 2.
y = 2x — 1is a linear equation. If it Select five values for the domain and make a table.
is, rewrite the equation in the form x |y | 6y Note that because the
Ax + By = C. -2 |2 |(-2,2) | equation does not
This is a linear equation, since the equation contains -1 |2 |[(~1,2 | containthe variable x, x
only two variables and the power on each variable is 1. 0 2 (0, 2) can be an'y vglue and the
First, rewrite the equation so that both variables are 1 2 11,2 y value will still be 2.
on the same side of the equation. 2 2 2, 2
y=2x—1 Then '
B , graph the ordered pairs and y
-2x+y=-1 Subtract 2x from each side. connect them to draw the line.
The equation is now in the form Ax + By = C, Note that the graph of y = 2 is a
where A= -2,B=1,andC = —1. horizontal line through (0, 2). =
X
Try These Together
1. Rewrite the equation x = 3 in the 2. Graph the equation 3x — y = 5.
form Ax + By = C. HINT: To find values for y more easily, solve the
HINT: Since there is no variable y in this equation, equation for y. Subtract 3x from each side and then
use the placeholder Oy. divide each side by —1.
Practice
Determine whether each equation is a linear equation. If an equation
is linear, rewrite it in the form Ax + By = C.
3.y=22-3 4. x =2y + 8 5.y =-1
6. y=—4x+1 7. 3x = by +7 8.8—-y=x
Graph each equation.
9. y=x+14 10. y =3x — 1 11. y =3 — 2«
12,y —3=0 13. y +5=0 14. x —2=0
15.x —y =6 16. x +y =15 17. 2x +y =4
18. BLelLEICFLINESAJEHHR Write the equation y = 2x — 8 in the standard
form Ax + By = C.
A y+2x=-8 B y—2x=-8 C 2x+y=-8 D 2x+y=-8

08l Aoy Jomsuy 909G /-6 8 =A+ xseh'g@ ) = AG — Xx§ 'Sk,
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4-6 . Functions (pages 226-231)

A function is a relation in which each element of the domain is paired
with exactly one element of the range. Equations that are functions can be
written in a form called functional notation, f(x) (read “f of x”). In a
function, x is an element of the domain and f(x) is the corresponding
element in the range.

Vertical If each vertical line passes through no more than one point of the graph of a relation, then
Line Test | the relation is a function.

a. Is {(1, 2), (1, 3)} a function? Is b. If f(x) = 3x — 1 and g(x) = 2x, find
{1, 4), @3, 2), (5,4)} a function? f (1) and g(3).
1st relation: not a function f(x) =3x — 1
This relation has 1 paired with both 2 and 3. f(1) =3(1) — 1or2 Replace x with 1.
2nd relation: a function ax) = 2x
In this relation, each x-value is paired with no more 9(8) =23)or6 Replace x with 3.

than one y-value. A function can have a y-value
paired with more than one x-value.

Determine whether each relation is a function.

L[ x|y 2. x [y 8. [ x [y 4. X Y
-1 10 2 0 33 | 10
-2 | 13 2 | -1 35 8 e!g
-3 16 3 | -4 36 | 10
5. {(7,4), (6, 3), (5, 2)} 6. {(15, 0), (15, —2)} 7. {(0, 1), (2, 1), (0, 3)}
8. y 9. y 10. <Y
I~
[o] X [o] X
4#—%4& —1———F— = —

Given f(x) = —3x and g(x) = x — 5, find each value.
11. f(7) 12. g(7) 13. g(—8) 14. f(—1)
15. f(a) 16. g(m) 17. 2[g(9)] 18. 3[f(2)]

19. Martha pays a flat $50 a month for the use of her
cell phone. She also pays $0.30 for each minute that she talks over 6 hours.
The cost of her phone bill can be represented by f(x) = 50 + 0.30x, where x
is the number of minutes past 6 hours that she uses the phone. Evaluate
f(60) to find the amount of her phone bill if she uses the phone for 7 hours.

A $68.30 B $68.00 C $50.30 D $18.00

g6l 8L—"8L 8°LL §—W9L eg— Gl
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4-7) Arithmetic Sequences (pages 233-23)

An arithmetic sequence is a set of numbers in a specific order whose
difference between successive terms is constant. Any number in the set is
a term. To move from one term to the next term a constant number must
be added to the previous term. For example, 3, 6, 9, 12,... is an arithmetic
sequence because to progress from one term to the next, like 6 to 9, you
must add a constant number, 3, to the previous term. In this example, 3
is called the common difference. Therefore, an arithmetic sequence can
be found with a,, a; + d, ay + d, a5 + d,... where a, is the first term of the
sequence and d is the common difference. To calculate the nth term of an
arithmetic sequence, you can use the formula a, = a; + (n — 1)d.

a. Find the next three terms of the b. Find the 7th term of the arithmetic

arithmetic sequence 0, 9, 18, 27,... sequence 10, 23, 36.,...

9-0=9 Find the common 23—-10=13 Find the common
18-9=9 difference by subtracting 36 -23=13 difference. d = 13
27 —18=9 successive terms.
27+9=36  Addthe common a,=a;+({n—1)d Use the formula.
36 +9=45 difference to the next a,=10+(7—-1)13 Substitute.
45+ 9=54  three terms. a,=10+6-13 Evaluate by the
The next three terms are 36, 45, and 54. a; = ;g +78 order of operations.

a,=

Find the next three terms of each arithmetic sequence.

1.1,1 0, 2L . 2. 13, 30, 47, 64,...
2 2

3. 102,94, 86,78,... 4. 4,8,12, 16,...
25 11 19

5. 7,2 019 6. 13,11,9,7,...

7. -1,-7,—-13,—-19,... 8. —1,2,5,8,...

9. BIELIEINTEINER A Which of the following is the 24th term of the
arithmetic sequence 3, —2, —7, —12,...7
A —62 B —92 C —-112 D -162
06
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4-8) Writing Equations from Patterns

(Pages 240-245)

Points that lie in a linear pattern can be described by an equation.

First make a table of several ordered pairs from the graph of the relation. Next, find the
Writing common differences of the domain and range. Then, write an equation using the ratio of
Equations | the differences. Check to see if you need to adjust your equation by adding or subtracting
a quantity.
Examples
a. Write an equation x 161 4] 2 b. Write an equation x1 21110
for the function. vyl 3] 2|1 for the function. vy | 5| 2| -1
Find the differences in domain and range values. domain: 1 —2=—-1and0—1=—1
domain: 4 -6 = —2and2 — 4 = -2 range: 2-5=-3and —-1-2= -3
range: 2—-3=—-1and1-2= -1 )
) range differences -3
range differences —1 1 _alige TIRIETIRES  _ =9 or 3
—_— = __or— domain differences -1
domain differences -2 2

This suggests y = 3x may describe the relation.

This suggesty = %x may describe the relation.
Check: If x = 2, theny = 3(2) or 6 6+5

Check: If x = 6, theny = 1(6) or3 1 This suggests that 1 should be subtracted from
2 3x to describe the relation correctly.
Ifx =4,theny = %(4) or2 [ You can check to verify that the equation

1 y = 3x — 1 describes the relation.
Thus, y = X describes this relation.

Write an equation for each function.

1. X 4 8 12 16 | 20 2. X 2 4 6 8 10 | 12
hx) |1 | 2| 3] 4]s fx) |-1| -2 -3|-4]-5|-6
3. y 4. |y 5. y
[e) X
[0) X
[¢) X
6. BIEULEIGELRENAZEAH] The table shows the number of Hours | 20 | 25 | 30 | 35
hours worked versus amount of pay. Write an equation in Pay ($) | 160 | 200 | 240 | 280
functional notation for the relation.
A f(h) = 8h B f(h) = <h C f(h) = 5h D f(h) = +h
V9 X—=4AG | —xg=A% x% =A"g x%— =(X)2 x% = (X)y "L :siomsuy
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Chapter Review
Make a Map

See if you and a parent can find Captain Graphsalot’s fleet of ships. Use each
clue to graph points that show the locations of his ships. Three or more points
in a row indicate the location of a single ship.

y

Clue 1: Graph {(0, 1), (0, 3), (5, 1)}. State the domain and range of this
relation.

Clue 2: Graph {(5, 0), (4, —2), (3, —2)}. State the inverse of the relation.

Clue 3: Solve y — x = 1 for the domain {—2, —1, 2}. Plot the points in your
graph.

Clue 4: Determine whether each of the following relations is a function.
If the relation is a function, graph the given points. If it is not a
function, do not graph it.

al x|y b. [ x [y c. X %
0| 1 3| -2
0| -1 2 | -2 >
4 | 2 1] 3

Clue 5: Given g(x) = x2 — 5, find g(—3). This is the number of ships that
you should have found in the fleet.

Answers are located in the Answer Key.
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5-1) Slope (Pages 256-262)

The steepness of a line in the coordinate plane is called its slope. It is defined as the
ratio of the rise, or vertical change in y, to the run, or horizontal change in x, as you
move from one point to the other.

Definition
of Slope

Determining Given the coordinates of two points, (x,, y;) and (x,, ¥,), on a line, the slope m of the
Slope Given line can be found as follows. ,
-

Two Points m = 22—"1 where x; # X,
Xy = X4
a. What is the slope of the line that b. Find the value of r so that the
passes through (4, —6) and (-2, 3)? line through (r, 4) and (0, 5) has a
Letx,=4,y,= —6,x,= —2,andy, = 3. slope of —2.
m= % Slope formula -2 = %:f Slope formula with m = —2,
32_ (—16) 5 1 (X4 ¥4) = (1 4), and (x,, y,) = (0, 5)
=54 Substitute. B I
9 3 o 2r=1 Find the cross products.
m=—gor—5 Simplify. 1
r=4 Solve forr.
Determine the slope of each line using the graph at the right. y a
1. line a 2. line b ~\ 4
3. line c 4, line d \ <
) [e] X
Pl N~
\
\
d\ -
Determine the slope of the line that passes through each pair of
points.
_q _ _ 1 41y (gl 1
5. (9, 3), (7, 6) 6. (—3, ~2), (9, —5) 7. (3, -13) (2L, 1
Determine the value of r so the line that passes through each pair of
points has the given slope.
8. (3,7, (5, —9), m =% 9. (0, —8), (r, 0), m = —% 10. (5, —4), (6,r), m = 2

11. Construction Ann is building a wheelchair ramp with a 7% incline from
her entryway into her sunken living room. The height of the ramp needs
to be 21 cm. What will be the length of the ramp?

12. BIELLELFENEE R JEHIH What is the slope of the line that passes
through (1, —3) and (-2, 6)?

A -3 B -1 C1 D3

o % o C_. w & .5 S. .
-9 £ gV 0°€ [—7T '} slemsuy

Vel WgIowdooe 'tk ¢— 0L 0c—'6 8L—'8 %'L %
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>-2) Slope and Direct Variation (pages 264-270)

An equation in the form of y = kx, where £ # 0, is called direct variation.
In direct variation we say that y varies directly with x or y varies directly as
x. In the direct variation equation, y = kx, k 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 = 5x is a direct variation because
it is in the form of y = kx. The constant of variation of y = 5x is 5. The slope
of the linear graph of y = 5x is 5. All direct variation graphs pass through

the origin.
Examples

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=Y2"Y1_10-4_6_2_, 8=k Divide each side by 5.

Xy — X4 5-2 3 1

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

1. y= %x; 6,2),(-9,-3) 2. y= ‘7595; (—10,25), (-2,5) 3. y = 13x; (2, 26), (9, 117)

Therefore, y = 8x.

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

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

6. BIELLEIN TN ER LI Which equation is not an example of a direct

variation?
Ay=_T7x+1 By=%x C y=14x Dy=-9%

N
[aV}
—|m

=w ‘% =) "L slamsuy

V'O Ob—=XXGZ=A'g €-=XXg— =AY EL=W'EL =4 g-=W'g= =T
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5-3 ) Slope-Intercept Form (pages 272-277)

The coordinates at which a graph intersects the axes are known as the
x-intercept and the y-intercept.

To find the x-intercept, substitute O for y in the equation and solve for x. To

Finding Intercepts find the y-intercept, substitute O for x in the equation and solve for y.

Slope-Intercept Form | If a line has a slope of m and a y-intercept of b, then the slope-intercept form
of a Linear Equation | of an equation of the lineisy = mx + b.

Find the x- and y-intercepts of the graph of 2x + 3y = 5.
Then, write the equation in slope-intercept form.

2x+3(00)=5 Lety=0. 20)+3y=5 Letx=0.
2x =5 Simplify. 3y =5 Simplify.
_5 » 5 _5 » 5
X=3 The x-intercept is > y=73 The y-intercept is 3

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

y= —%x + % Divide each side by 3.

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

Find the x- and y-intercepts of the graph of each equation.
1. 6x + 2y = 10 2. 6x —y=-17 3.8 —5=3x

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

4. m=5>b=5 5. m=2b=-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. Chemistry The graph of an equation to convert degrees Celsius, x, to

degrees Fahrenheit, y, has a y-intercept of 32°. Given that water boils at
212°F and at 100°C, write the conversion equation.

11. BENLEICFLDRESRLEHTY 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
. S _ . 0 . a1 o L L.

8 ce+xg=40L F—'7-6 v9L'8 5 —TL

0=A4+xgxg— =49 J=A-Xxq‘) —xZ=AG G—=A—-XG‘G+XG=A"p %‘%—'g A‘%—'Z 9‘%'L:SJQMSUV
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5>-4) Writing Equations in Slope-Intercept

Form (pages 280-285)

You now know how to write an equation for any line with a given slope and

y-intercept. It is also possible to write an equation for any line with a given

slope and any point on the line. In addition, since you know the slope

formula, m = %, you can also write an equation of any line given two
2~ %

points.

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

To write an equation | Use the slope formula to calculate m. Chose any of the two given points to use in place
given two points. of xand 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.

Write an equation in slope-intercept form from the given

information.
a. The slope is 3 and the line passes b. The line passes through the points
through the point (5, 16). (10, —4) and (-7, 13).
y=mx-+b Use slope-intercept form. m = % Use the slope formula.
2 1
y=38x+b Replace m with the slope. m= 7_3—7__%1 Substitute.
16 =3-5+b Replace x and y. m= — Solve for m.
1=b Solve for b.
B ) , y=mx+b
y=3+1 Rewrite the equation. ~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 = 3,(0, 4) 2. m= —%, (0, 6) 3. m= % (5, 6.5) 4. m=1,(-5,-17)
5.(3,-4),(-6,-1) 6. (~10,47),(5, —13) 17. (0, —1),(3,8) 8. (5,8),(—3,8)

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

A y=-3x+2 B y=3x+2 Cy=-3x—-2 Dy=3x—2

ae g=48
4

| =X =A"2 L +xp—=4A"9 Q—X%z/('g 2—X=A% 17+XT=/('9 9+x%—=/f'z ¥ + Xg = A" slamsuy
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(Pages 286-291)

5-5) Writing Equations in Point-Slope Form

Point-Slope

a linear equation is as follows:
Form of

For a given point (x;, y;) on a nonvertical line having slope of m, the point-slope form of

Y — Y, = m(x — xp).

a Linear
Equation The linear equation of a vertical line, which has an undefined slope, through a point
(X1, yq) I8 X = X,.
Standard The standard form of a linear equation is Ax + By = C, where A, B, and C are integers,
Form A = 0, and A and B are not both zero.

a. Write the equation, first in point-
slope form and then in standard
form, of the line that passes through
(2, 3) and has a slope of 5.

Point-Slope Form y —y, = m(x — x,)
y—3=5x-2
Distribute.
Reflexive Property (=)

y—3=56x—-10
5 —10=y -3

b. Write the point-slope form of an
equation of the line that passes
through (0, 3) and (4, 0).

S[opem:u
2 Xy
_0-38 _3
“4-09 "1

Point-Slope Form
Y=Y =m(x =X,

S5x—y=7 Add 10 and subtract y from
each side. y—3= 7%()( ~0) Let(x,y,)=(0,3)
Standard Form 5x —y = 7, where A=5,B = —1,
andC=7. y—3:—§x

4

1. Write the point-slope form of an equation of the line that passes through
the point (—1, —4) and has a slope of %

Write the standard form of an equation of the line that passes
through the given point and has the given slope.

2.(3,-6),m =23 3. (9,7),m = —% 4. (6, —3), m = undefined

Write the point-slope form of an equation of the line that passes
through each pair of points.
5. (-6,1),(5,9)
8. (—=7,-8),(2, -7

6. 4,9),(1,4)
9. (5, —8), (2, =5)

7. (5,0),(—6,4)

10. (=6, —8), (5, —8)
11. RIEITEFAIRCEN{EHIR What is the standard form of an equation of
the line that passes through (3, —3) and (-1, 1)?

Ax—y=0 Bx+y=0 Cy=-(@x+1 D 2x +2y =3

gL O+X0=8+410(G-Xx0=8+4A0L G-XI-=8+A0@C~-X)I-=G+4"6
C-x2=s+A00+x2=g+48 @+0 - =y —A10G-XE— =42 -xE=6-A100-E=p-19
(1 +x)%=v + A} silamsuy

@+X) g =1—A0G-X=6-4G 9=40+xy L&=Ar+XE Gl =A-xc72
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5-6/ Geometry: Parallel and Perpendicular
Lines (pages 292-297)

Lines in the same plane that never intersect are called parallel lines. If two nonvertical lines

Parallel Lines . .
have the same slope, then they are parallel. All vertical lines are parallel.

Lines that intersect at right angles are called perpendicular lines. If the product of the slopes of

Perpendicular two lines is —1, then the lines are perpendicular. The slopes of two perpendicular lines are

Lines negative reciprocals of each other. In a plane, vertical lines and horizontal lines are perpendicular.
Examples
a. Determine whether the graphs of b. Write an equation in slope-intercept
2y = —3x + 4 and 3y = 2x — 9 are form of the line that is parallel to
parallel, perpendicular, or neither. the graph of x + 6y = —12 and has an
Rewrite each line in slope-intercept form to x-intercept of 9.
identify its slope. Find the slope of the line given.
2y=-3&+4 y=2x—-9 1
by=—x—-12 = y=-—x-2
y = —%x +2 y = % -3 g Y 6
A line parallel to this line will have the same slope, or
m = —% m = % —%. An x-intercept of 9 means the new line passes
: 3 2 . . through (9, 0).
Since 53~ 1, these lines are perpendicular.

y =y, =m(x —x,) Point-slope form
y-0-L6-9 m-—Lt,y)-60

y= f%x + % Slope-intercept form

Determine whether the graphs of each pair of equations are parallel,
perpendicular, or neither.

1. x = 4y + 12 2. y=—x+8 3. 2y =5x +6
4y =x + 8 x+ 2y =8 2¢+ by =5

Write an equation in slope-intercept form of the line having the
following properties.

4. is perpendicular to the graph of y = %x + 6 and passes through (6, 8)

. 1s parallel to the graph of y = %x — 2 and passes through the origin

5
6. passes through (1, 0) and is parallel to the graph of 3x — 3y = 5

7. passes through (0, —7) and is perpendicular to the graph of x — 2y = 7
8. is parallel to the x-axis and passes through (4, 5)

9. is perpendicular to the graph of x — 3y = 6 and passes through (7, —5)

10. RIEITEFEIRCET{EHITR What is the slope of a line perpendicular toy + 3x = 2?

_ _1 1
A -3 B3 03 D 3

9 D'0L 9L +Xxe— =46
G=A'@ L —xg—=A"L | —Xx=4"9 xT = A6 02 +Xg— = A"y Jenopuedied 'g Joyusu 'g |o|eted "L isiemsuy
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5-7  Statistics: Scatter Plots and
Lines of Fit (pages 295-305)

To determine if there is a relationship between a set of data, we can display
the data points in a graph called a scatter plot. In a scatter plot, the two
sets of data are plotted as ordered pairs in the coordinate plane.

Types of

Correlations | |n this graph, x and y have | In this graph, x and y have | In this graph, x and y have no
a positive correlation. As | a negative correlation. As | correlation. In this case; x and
X increases, y also X increases, y decreases. y are not related and are said
increases. to be independent.

You can sometimes draw a line, called a line of fit, that passes close to most
of the data points.

Try These Together

Explain whether a scatter plot for each pair of variables would probably show a
positive, negative, or no correlation between the variables.

1. the number of cars on a freeway and 2. a person’s weight and the number of
the amount of time for a commute siblings they have

HINT: As one variable increases, does the other also increase?

Explain whether a scatter plot for each pair of variables would
probably show a positive, negative, or no correlation between the
variables.

3. the number of extra-curricular activities and the amount of free-time
4. the time a student’s homework will take and the weight of their backpack

5. the amount of time concert tickets are on sale and the number of tickets left

Determine whether a line of fit should be drawn for each set of data
graphed below.

9. BIELIEINTEINER A What type of correlation is there between the
number of hours spent talking long distance on the telephone and the
amount of the telephone bill?

A positive correlation B no correlation
C negative correlation D need more information

V"6 UONEglIod anlsod e oABY A pUB X ‘SBA "8 "UONE[SII0D BAIrebau B aAeY A pue X ‘SeA "L
‘pale|al 8 O} WS 10U Op A pue X ‘ON 9 oAlebau "G aAlsod *p  aAilebau *¢  UONB|alI00 OU "g  SAINSOd | iSIoMSuy
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. Chapter Review
Quick Draw

On a sheet of graph paper, create a coordinate grid by drawing and labeling
the x- and y-axes. Then use the clues below to graph a group of segments
and one line. The segments will not be connected in order, but when you
finish they will form a recognizable figure.

CLUE 1

Plot (4, 5) and (5, 3).
Connect them with a
line segment. What is
the slope of this
segment?

CLUE 5

Plot (=5, 1) and

(=5, 3). Connect them
with a line segment.
Write an equation for
the line that contains
this segment.

CLUE 8

Connect (=5, 1) to
(0, —6). What is the
slope of this segment?

CLUE 2

Plot (2, 5) and connect
it to (4, 5). What is the
slope of this segment?

CLUE 3

Plot (5, 1) and connect
it to (5, 3). What is the
slope of this segment?

CLUE 6

Start at (=5, 3). Use
the slope m = 2 to rise
and run once. Connect
the two points with a
line segment. Write an
equation in point-slope
form for the line that
contains this segment.

CLUE 9

Usey = x + 3 to graph
the next line segment.
Plot the point indicated
by the y-intercept. Use
the slope to rise and
run twice. Connect the
two points.

CLUE 4

Plot (-2, 5) and

(=4, 5). Connect them
with a line segment.
Write an equation for
the line that contains
this segment.

CLUE 7

Usey = %x —6to
graph the next line
segment. Plot the
point indicated by the
y-intercept. Use the
slope to rise and run
once. Connect the two
points.

CLUE 10

Connect (=2, 5) and
(0, 3) with a line
segment. Write an
equation in slope-
intercept form for the
line that contains this
segment.

CLUE 11
Graph —2x + 3y = 3.

Answers are located in the Answer Key.
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6-1) Solving Inequalities by Addition and

Subtraction (pages 318-323)

For all numbers a, b, and c, the following are true.
1. Ifa>b,thena+c>b +canda —c > b — c. (Also true for =)
2. Ifa<b,thena+c<b+canda—c<b — c.(Also true for =)

Addition and Subtraction
Properties of Inequalities

The solutions of an inequality can be graphed on a number line or written
using set-builder notation.

Solve 3m — 7 > 4m + 1. Check your solution, and graph it on a number line.

3m—-7>4m + 1 Only numbers less than —8 substituted into the original
3m—-7-3m>4m+ 1 —3m inequality should yield a true statement.
?
-7>m+ 1 300) —7>40) + 1 Letm = 0.
—7—=1>m+1-1 —-7>1 False
~8>morm< -8 3(-9) - 72 4-9) +1 Letm = —o.
In set builder notation, the solution set is {m|m < —8}, —-34 > -35 True
which is read”“the set of all numbers m such that m is Since only the number less than —8 yields a true
less than —8. statement, the solution checks.

Graph the point —8 using an open circle, since —8 is not part of the solution. —t—t—————

Then draw a heavy arrow to the left to indicate numbers less than —8. —il -10 -9 -8 -7 -6 _'5
Try These Together
1. Solve and graph z — 16 < 5. 2. Solve and graphj + % > 9.

Solve each inequality. Then check your solution, and graph it on a
number line.

3. 6+m>6 4.3y =2y +4 5.x— 1< 14 6. —0.05 = v— (—0.06)
Solve each inequality. Then check your solution.

7.x+%<% 8. 08¢ — 0.7<03—18x 9.5x+7=4x +8

10. 2h —5=h + 4 11. u — 45 = 38 12. 2 + L =3x + 2

3 3

Define a variable, write an inequality, and solve each problem. Then
check your solution.

13. A number decreased by —3 is at least 10.
14. Twice a number is more than the difference of that number and 4.

15. BIENLET AR EEAZEHIHDE Which number is a solution of 2x < x + 8?
A 12 B 11 C 9 D 6

ast {r—<xpw-—x<xzgwL {L=xx)0L=(-)-x¢€l
{%—EXIX}'ZL feg=nln L fe=ulut-or {L=x[x16 {L>xx"g {%—>xlx}'z {Lio—- =14t -9

{el->xxt'g =44y (g1 < w|w)-g {%8 < /|f} 'z llg>2z|z) -1 ey semsuy ees ‘sydesb 104 ‘g-| :Siomsuy
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6-2 ) Solving Inequalities by Multiplication
and Division (pages 325-331)

When you multiply or divide each side of an inequality by a negative
number, you must reverse the direction of the inequality symbol.

For all numbers a, b, and c, the following are true.

1. If cis positive and a < b, then ac < bc and % < %, and if c is positive and a > b,

Multiplication a b

and Division then ac > bc and PR

PI’OpeI’t.IG.'S for 2. If cis negative and a < b, then ac > bc and 2. 2, and if ¢ is negative and a > b,
Inequalities c c

a b
then ac < bc and c <<

These properties also hold true for inequalities involving < and =.

Example

Solve —5y = 12 and check your solution. Check: Lety be —2.4 and any number greater than
—5y =12 —2.4, such as 0.
_5 _ 12 Divide each side by —5 and change —5(—24) =12 —50) =12
575 peetoo 12=12 1 0=12 1
y=-24

In set builder notation, the solution set is { y| y = —24}

Try These Together
1. Solve 3a = —27 and check. 2. Solve —%s < —l—i and check.

Solve each inequality. Then check your solution.

3. 7 <68 4. -d =59 5. —tu > 20 6. —14c <49 7. Lo=9

_ 75k 5 _ fo1

8. 136 > —91 9. 2 16 10. 8 = 0.5g 11. 5 < —¢ 12. T
Define a variable, write an inequality, and solve each problem. Then
check your solution.
13. 5 times a number is at most 45. 14. 34 is at least one half of a number.

15. One fifth of a number is at most —10. 16. 60 percent of a number is less than 78.

©

1Al Standardized Test Practice SO —%x = % .,‘T_’,
Qo

1 1 ©

A { = -1} B { = —1} C = —= D = —= £
x|x x| {x|x 4} {x|x 4} O

vorr {ost > x| 82 > X9k -o1 {og— = x|x 01— =X gL

09
{89 = x|x} fX%zvsw 6sx|xtigrsxs-eL Bo=Jer {5—>11-1L {91 = 6|6} 0L {$*>>i|>/]'6 {L—<qlg} 8

fes-=uluz {ge<olol'e {oot->nlng (es-=plptv {9eL>te [ <sls|z (6- =sle} 1 siomsuy
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6-3) Solving Multi-Step Inequalities (rages 332-337)

Inequalities involving more than one operation can be solved by undoing the
operations in reverse order in the same way you would solve an equation with
more than one operation. The important exception is that multiplying or
dividing an inequality by a negative number reverses the sign of the
inequality.

Solve —=3f — 7= —f+ 9.

-3f—-7=-f+9
-3f—-7+f=—-f+9+f Addftoeach side.

—2f—-7=9 Combine like terms.
—2f—-7+7=9+7 Add 7 to each side.
—2f=16 Combine like terms.
1—22f = 1—2 Divide each side by —2 and change = to =.
f=-8 Simplify.

The solution set is {f|f = —8}.

Try These Together
Solve each inequality. Then check your solution.

1. 2 — 18 = 5a + 3 2. x-—g<xt4d

4
HINT: Begin by collecting all the terms with a ) ; L .
on one side of the equality sign. HINT: Begin by multiplying each side by 4.

Solve each inequality. Then check your solution.

3.%2—123 4. —Tx —8>1— 2% 5.2m + 3> 11
6. 2w — 3 = 8w + 69 7. —4 -2 >8 8.3hI1>—2
_ _ _ 4x — 1)
9. 5¢ — 4= 12 — 3¢ 10. 8+ v =20 — 1 11, 25U < 99

12. Money Matters Sarah does not want to spend more than $20 for a
backpack. At a certain store all backpacks are on sale for 30% off. If she
pays 5% sales tax after the discount, what is the regular price of the most
expensive backpack she can buy? Define a variable, write an inequality,
and then solve.

LM Standardized Test Practice S —%x +3=0.

A {x|x = -9} B {x|x= -9} C {x|x =9} D {x|x=9)

el
12'/2$ ‘02 = (X0E'0 — X)S0°0 + X0E'0 — X foedsoeq 0100 = xgL {0L=x|[x} 1L {6=A|A 0L {g=blbl'6 {e— <uylul g
{o->dld} 2 fgi—-smmig p<wlwis 81->xxtv (9L =2z|z2)¢ F>x|x1g {L- =g} L siemsuy
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6-4) Solving Compound Inequalities

(Pages 339-344)

Two inequalities considered together form a compound inequality.

Compound inequalities that contain the word and are true only if both inequalities are

AND true. The graph of a compound inequality containing and is the intersection of the
Compound . L . . )
. graphs of the two inequalities that make up the compound inequality. To find the
Inequalities | : : .
intersection, determine where the two graphs overlap.
OR Compound inequalities that contain the word or are true if one or more of the

Compound | inequalities is true. The graph is the union of the graphs of the two inequalities that
Inequalities | make up the compound inequality.

Solve. each compound inequality. Then graph the
solution set.

a.2k—5>T70r—-3k—1>8 b.4<n+6<9
2k—-5>7 or —-8k-1>8 n+6>4 and n+6<9
2k > 12 -3k>9 n>-2 n<3
k>6 k< -8
B 2 e e e e e e e ——
-3-2-101 2 3 456 -4-3-2-1012 3 45
Try These Together
1. Graph the solution set of a = —9 and 2. Graph the solution set of d < —6 or
a<9. d > 4.
HINT: One circle is closed and the other is open. HINT: Combine the graphs of d < —6and d > 4
3. Graph the solution set of n < 7 and n = 4.
Solve each compound inequality. Then graph the solution set.
4, 6g —8>4o0rb6g +2< —4 5.k +8>—-4o0rk—-8<8
6. 1<2c—-7T<7 7. 5r +3=—-2andr #0

Define a variable, write a compound inequality, and solve each
problem. Then check your solution.

8. The sum of three times a number and two lies between 8 and 11.

9. Eight less than 4 times a number is at most 24 and at least —12.

10. BIEITELIFAIRCEN{EHIH If the replacement set is all integers, find the
solution set for 1 <x — 1 < 3.

A {3} B {2, 3,4} C all integers D no solution

VoL {l-=x=glizl-=8-xv=vg6 {e>x>zg[}ilL>z+xe>88 {0+/pue—=4l}2 {L>0>v|o}9
{91 > 40 ZL—<>1|>i} ‘G {L—>6JOZ<5|5} v Aoy Jomsuy 98s ‘sydelb Jo /-y AOY JomSUy 099G -] SIomsuy
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6-5 ' Solving Open Sentences Involving
Absolute Value (pages 345-351)

An open sentence involving absolute value can be solved by first rewriting
it as a compound sentence.

Rewriting Absolute | * If|x| =n,thenx = —norx =n.
Value Equations « If|x| <n,thenx > —nandx <n. (Also true for x| = n)
Inequalities « If|x| >n, thenx < —norx > n. (Also true for |x| = n)

Solve each open sentence. Then graph the solution set.

a. |2 +4y|<6 b. |p| >3
Rewrite as a compound inequality. Then solve. Rewrite as a compound inequality. Then solve.
2+4y> -6 and 2 +4y <6 p<-3orp>3
4y > -8 4y < 4 The solution set is {p|p < —3 orp > 3}.
y>-2 y <1

3 units | 3 units
The solution setis {y|-2 <y < 1}. !

|
T T 1
-4-3-2-101 2 3

Try These Together

1. Solve |& — 4| = 7 and graph the 2. Solve |[6s — 4| < 8 and graph the
solution set. solution set.
HINT: The solution will be two points. HINT: The solution will be a line segment.

Solve each open sentence. Then graph the solution set.
3. |5d +1| =9 4. |2 - 2y|>8 5.|13-n|=4
6. |-w +8|=11 7. |2g — 6| <1 8. 1.1z — 3.3| = 7.7

Express each statement in terms of an inequality involving absolute
value.

9. The weight w in a bicycle trailer is allowed to vary from 60 pounds
by no more than 40 pounds.

10. The height A of a person allowed on a roller coaster can vary from
65 inches by no more than 13 inches.

11. REllEGFEREST{EMTL Solve |x — 5| = 7.
A {x|x5120rx2—2} B {x|—2SxS12}
C {x|x =12} D {x|x = -2}

gL ebslso—ylorL or=|o9-m6 {oLv-}8 {ge>6>¢g¢l6lL {6L=miog—smm9 {Lsus|-|u}-g

{c<A10g— > /(|/f} v {% ‘z—} € {z > S > %—|s} 2 {11 ‘e=}"1 Aoy Jamsuy oos ‘sydeil Jo4 "g—| :SIomsuy
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6-6 ) Graphing Inequalities in Two Variables

(Pages 352-357)

The solution set for an inequality in two variables contains ordered pairs
whose graphs fill an area on the coordinate plane called a half-plane. An
equation defines the boundary or edge of the half-plane.

1. Find the boundary by graphing the equation related to the inequality. If the inequality
symbol is < or >, draw the boundary as a dashed line. If the inequality symbol is =

Graphlr?g or =, draw the boundary as a solid line to show that the points on the boundary are
Inequalities . . .

in Two included in the solution set.

Variables 2. Determine which of the two half-planes contains the solutions by choosing a point in

each half-plane and testing its coordinates in the inequality. If the coordinates make
the inequality true, shade that half-plane.

Example
Graphy — 2x = 1.
Solve the equality for y: y = 2x + 1. Then, graph the related equation y = 2x + 1. Draw the Y[ A

line as a solid line since the inequality symbol is less than or equal to. Select a point in each of
the half-planes and test it in the inequality.

Test (0, 0) Test (—1, 1)
y—-2x=1 y—-2x=1 X
0-20=1 1-2(-1)=1 7

0=1 True 3 =1 False

Therefore, the half-plane that contains the point (0, 0) should be shaded.

Find which ordered pairs from the given set are part of the solution
set for each inequality.

10 y > zx, {(_3, _7)7 (O, 0)9 (1) 3)’ (2, 5)}
2. 3y + 2x = 8,{(-1,5),(3, -1, (5, -1), (9, 2)}

Graph each inequality.
3. x>4 4, x +y =2 5.3x — 2y = -5
6. 2x + 10 <0 7. x—y=—-4 8. y>-3

9. Jobs It takes a librarian 1 minute to renew an old library card and
3 minutes to make a new card. Together, she can spend no more than
30 minutes renewing and making cards. Write an inequality to represent
this situation, where x is the number of old cards she renews and y is the
number of new cards she makes.

10. RIEITELFAIRCEA{EHIHR Which ordered pair is a solution of x + 2y = —7?
A (0,0) B (8,8 C (-5,3) D (-1,0)

g'0L 0e=/c+x'6 hoylomsuyeesg-g (1— Q) (L—'c)'¢ (G (€'l L slemsuy
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. Chapter Review
Grand Prize

A baseball team is selling calendars, T-shirts, and candy bars to raise
money. The student who raises the most money wins the grand prize. To
find out what the grand prize is, match each inequality to its graph on the
right. Use the letter to the right of the graph to fill in the blanks that
correspond with the number of the problem.

ok

.x—(=2)=6 ———+—

Il Il Il i
LN A B N R

5-4-3-2-1012 3 45 K

2. 3t +8>20 ——t—t——————t A
-5-4-3-2-101 2 3 45
3.L_7>_9 I TR S T TR T N SO TR R

—2 54321012345 C

4. d =5andd = —3 —t—t—t—t—t—t—t—t—t N
5-4-3-2-1012 3 45

5.y=b5ory=—3 e s
5-4-3-2-101 2 3 45

6. a=5anda = -3 ———t—t—t—t—t++ Y
5-4-3-2-1012 3 45

7w —1]< 4 _ ;
5-4-3-2-1012 3 45

8. m<5orm> -3 ——t—t————+——t T
5-4-3-2-101 2 3 45

9.|p-1|=4 _ -
5-4-3-2-1012 3 45

Answers are located in the Answer Key.

© Glencoe/McGraw-Hill 52 Glencoe Algebra 1



NAME DATE PERIOD

Graphing Systems of Equations

(Pages 369-374)

N~
—
(V]
]
o
©
=
|9

A set of equations with the same variables forms a system of equations. A
solution to a system of two equations with two variables is an ordered pair of
numbers that satisfies both equations. One way to solve a system of equations
is to carefully graph the equations on the same coordinate plane. The
coordinates of the point at which the graphs intersect is the solution to the
system. If the graphs of the two equations coincide, meaning they are the same
line, then there are infinitely many solutions to the system. A system of
equations with at least one ordered pair that satisfies both equations is
consistent. It is possible for the graphs of the two equations to be parallel. In
this case, the system is inconsistent because there are no solutions that satisfy
the two equations.

Example

Graph the system of equations to find the solution. y 1

y=2x—3andy=x-1

The graphs appear to intersect at the point with coordinates (2, 1).

Check this estimate by replacing x with 2 and y with 1 in each equation. (2,1

Check: y =2x — 3 y=x—1 o X
1=2@2) -3 1=2-1 yaxrl o3
1=107 1=103 A= X

The solution is (2, 1). ¥

Try These Together

Graph each system of equations. Then determine whether the system has one
solution, no solution, or infinitely many solutions. If the system has one solution,

name it.
l.y=x+2 2. y=x+2 .y=2x—1
y=2x—1 y=x—1 y=38x—1)

HINT: Be sure to check your solution by substituting the x- and y-values back into the two equations.

Graph each system of equations. Then determine whether the
system has one solution, no solution, or infinitely many solutions.
If the system has one solution, name it.

4, y =10 — x 5. 2x +y=-5 6. y=8—«x 7.y = —3
y=x+1 3x +3y =9 y=4—%x d +y =1

8. BIEILENEIR N {EHITY A canoe can be paddled 10 miles upstream,
against the river current, in 5 hours. Paddling downstream the same

distance takes 1 hour. Write and then graph a system of equations to solve
for the speed c of the canoe in still water and the speed r of the river
current. Express the solution to the system as an ordered pair (c, r).

A (3,7) B (7,3) C (4,6) D (6,4)

asg (e—‘Hweuo-L (g'g)euo-g
(L} ‘8=)BU0 "G (GG ‘GY)BUO Py (8 Q) Buo g UuoRNNOS OU g (G ‘¢) euo L sydeib 1o} Aoy Jomsuy 909G */—| :SIomsuy
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7-2 | Substitution (pages 376-351)

To solve a system of equations without graphing, you can use the
substitution method shown in the example below. In general, if you solve
a system of equations and the result is a #rue statement, such as —5 = —5,
the system has infinitely many solutions; if the result is a false statement,
such as —5 = 7, the system has no solution.

Use substitution to solve the system of equations x + y = 1 and
2x +y = —1.

Step 1: Solve one of the equations for x ory. Step 3: Solve this equation.
xX+y=1 Solve the first equation for x since the 2-2y+y=-1 Solve fory.
x=1-—y coefficient of x is 1. -y =-3ory=3
Step 2: Substitute this value into the other equation. Step 4: Find the value of the other variable using
2x +y = —1 Use the second equation. substitution into either equation.
2(1 —y)+y=—1 Substitute 1 — y for x. x+y=1 Use the first equation.
2 -2y +y=—1 Distribute. xX+3=1 Substitute 3 for y.
x = -2 Solve for x.
The solution to the system is (—2, 3).
Check: Substitute —2 for x and 3 for y in each of the
original equations and check for true statements.

Try These Together

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

1. 3x +y =19 2. 2x —y =17 3. y=2x — 4 4. y=—bx + 3
x—2y=-10 8 +y=3 y=2x+ 2 y=3x—3
HINT: If possible, choose to first solve an equation for a variable that has a coefficient of 1.

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

5.5x +4 =y 6. 3y +x=—-1 7. 6x —y =0 8. 3y —4x =2
y—38x=17 2¢ + 6 = —3y 3x + 4y =18 8 =6y — 4
9. 2x —y=-4 10. 5x — 2y = —6 11. 3x +y = 28 12, 5x —y = 98
—x+y=-9 2x+ 3y =9 x+3y=-12 —2x+ 3y =25

13. All CDs in the budget bin are priced the same.
Packs of AA batteries are on sale. Keisha’s total bill (before tax) for 3 CDs
and 1 pack of AA batteries was $39. Eduardo’s total for 2 CDs and
3 packs of batteries was $33. What was the price of a single CD?

A 33 B $10 C $12 D $13

] . ; - o'l (L1'€d)zl 8-zl 1L (€0 0L
cz—et-)6 Auewhewu-g (v 2 (Eo-)-9 (S11:Sy)g (§- %) v uomosous G-z (7)1 siomsuy
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/-3 Elimination Using Addition and
Subtraction (pages 382-336)

In systems of equations where the coefficients of terms containing the same
variable are opposites, the elimination method can be applied by adding
the equations. If the coefficients of those terms are the same, the
elimination method can be applied by subtracting the equations.

Examples Solve each system of equations using elimination.

a.x—2y=13and 3x + 2y = 15 b.3x+4y=5and3x —y= -5
Add the two equations, since the coefficients of Subtract the two equations, since the coefficients
the y-terms, —2 and 2, are opposites. of the x-terms are the same.

x—2y=13 3x+4y=5
(+)3x +2y =15 (-)3x —y=-5
4x = 28 Solve for x. 5y =10 Solve fory.

x =7 Divide each side by 4. y =2 Divide each side by 5.
xX—2y =13 Use the first equation. 3 —-y=-5 Use the second equation.
7—2y=13 Substitute 7 for x. x—-2=-5 Substitute 2 for y.

—2y=6 >y=-3 X=-3=x=—-1
The solution of the system is (7, —3). The solution of the system is (—1, 2).
Try These Together

State whether addition, subtraction, or substitution would be most convenient to

solve each system of equations. Then solve the system.

l.x—y=3 2. 3x + 4y =2 3. 2x +4y =8
3x+ty=1 2x + 4y = 8 y—3=x

State whether addition, subtraction, or substitution would be most
convenient to solve each system of equations. Then solve the system.

4, x + 2y = 3 5. x +y= -2 6. 2y — 3x = 12 7. 2x +y = —5
-x+y=6 x—y=28 —2y + 6x = =5 x+ 3y =25
8. x —4y =16 9. 2x +4y =6 10. 8x +y =1 11. 2x — 5y = —6

2x — 4y = 18 3x — 4y =2 —8x —4y =3 2¢ + 3y = -9

12. Shopping A can of juice and a can of beef stew together cost $2.05.
Two cans of juice and a can of beef stew cost $2.70. How much does a
single can of juice cost?

13. RICITELFEIRCET{EHIHE Solve the system. 2y — 5x = 1

3y + bx = 14
A 3,1 B (1,3) C (-1,3) D 3, -1

9761l 990872k (g- ‘gre—)vonoenans L

[ RZAW . 0L (S )\« . 4 )« . ‘ ‘ . .85 .

(Bri— EE) womppe o1 (G +21) uomppe 6 (Se— g) uonoenans - (11 ‘g-) vonnmsans 2 (%6 Tz ) omppe g

(G— 'g) ‘uonoenqgns Jo Uohppe °G (¢ ‘c—) Uolppe "¢ (%Z %—) ‘uonniisans "¢ (G ‘9—) ‘uonoenans g (g— ‘L) ‘UONPPE | isiemsuy
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/-4 Elimination Using Multiplication
(Pages 387-392)

An extension of the elimination method is to multiply one or both of the
equations in a system by some number so that adding or subtracting

eliminates a variable.

Examples Solve each system of equations using elimination.

a.x—y=5and 3x + 2y =15 b. 2x + 9y = 43 and 5x — 2y = —15
Muiltiply the first equation by 2 so that the coefficient Muiltiply the first equation by 5 and the second
of the y-terms in the system will be opposites. Then, equation by —2 so that the coefficients of the x-terms
add the equations and solve for x. in the system will be opposites. Then, add the
2 —y) = 2(5) x — 2y = 10 equations and solve for y.
3 +2y=15 I_—FF)’EX +2y =15 5@2x + 9y) = 5(43) 10x + 45y = 215
5x = 25 —2(x — 2y) = —2(—15) IQ) —10x + 4y = 30
x=5 49y = 245
x-y=5 Use the first equation. y=5
5—y=5 Substitute 5 for x. 2x + 9y =43 Use the first equation.
-y=0=y=0 2x +45 =43 Substitute 5 for y.
The solution to this system is (5, 0). x=-2=x=-1

The solution to the system is (—1, 5).

Try These Together
Use elimination to solve each system of equations.
1. 2x+y=4 2. 5x+2 =5 3. d4x + 7y =6 4.x;y=1
3x — 2y =6 x—y=2 6x + 5y = 20 % —y
g = 4
Use elimination to solve each system of equations.
5. 18x + 24y = 288 6. 3x + 8y =11 7.y = 4x + 11 8. 2x — 2y = 16
—16x — 12y = —172 2x + 5y = 18 3x — 2y = =7 3x +y=4
9. 2x + 3y =0 10. 2x + %y =-1 11. 0.4x + 0.2y = 0.4
3x +y=17 1 0.2x — 0.3y =04
x—=-y=-8
4
12. Algebra Solve using elimination: L _ 2 _gand—t.--—1 =9
: "2x—4  y+1 x—38 y+4 )

13. RICITELFAIRCHE{EHIHE By which number could you multiply the first
equation of the following system to solve the system by elimination?

—4x —11y = —32 and 12x + 10y = 55
A 3or -3 B 10 or —10 C 1lor —11 D 12 or —12

ver (Jo-Ea (-
(st %e-)0L -'0'6 (G-'0)'8 (1—'c-)L e—'68)9 NS ')V (—'9¢ (G-'c-)C (001 somsuy
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_7-5) Graphing Systems of Inequalities
(Pages 394-398)

You can solve systems of inequalities by graphing. Recall that the graph
of an inequality is a half-plane. The intersection of the two half-planes
graphed in a system of inequalities represents the solution to the system.

Example

Graph the system of inequalities to find the solution. AY
x+y=3andy+3=x
Begin by solving each inequality for y. Then, graph each inequality.

XxX+y=3 and y+3=x
y=-x+3 y=x—-3

The solution to the system includes the ordered pairs in the intersection Ixr3
of the graphs of each inequality. This region is shaded dark gray.
Notice that the boundary linesy = —x + 3 and y = x — 3 are included
in the solution, since the inequalities contained = and = symbols.

Try These Together

Solve each system of inequalities by graphing.

1. x >3 2. x =14 3.y —3>«x 4, 2y +x <6
y=5 y> -1 y+tx<3 3x—y>4

HINT: Remember to graph inequalities with < or > with dashed lines because these lines are
not included in the solution.

Solve each system of inequalities by graphing.

5. x<1 6. 2x +y=14 7. vy+2=x 8.x+4=y
y > —4 3x—y=6 2y + 2> 2x y > 2
9. Algebra Solve by graphing.
x— 4y >11
3x +y=6
x=0

10. BIElLEICFEIRESSIENIHSR A dieter limits a snack to 90 Calories. Which is a
possible snack combination of 20-Calorie apricots and 3-Calorie celery

stalks?
A 4 apricots B 3 apricots C 2 apricots D all of these
3 celery stalks 10 celery stalks 8 celery stalks

oL ey Jemsuy 99S "6—| Siomsuy
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7/ | Chapter Review
Treasure Hunt

Imagine that you and your parent are on a treasure hunt. The treasure
hunt is taking place on a giant coordinate grid that is laid out on the floor
of your school gym. You are competing with other parents and students for
a grand prize. However, every parent/student team is looking for different
treasures.

The treasures for which you are searching are numbered stickers on the
floor of this giant coordinate grid. Specifically, you are given a list of four
items and a starting point. To locate the treasures, you must plot the
intersection of the two graphs listed for each treasure.

Your starting point is the intersection of the graphs of y = %x + 5 and
2y = x + 10. Find the coordinates of your starting point by graphing the
two equations. Determine the coordinates for the location of each treasure
by graphing each pair of equations given in the figure below. Then
determine which treasure is closest to your starting point. The winner of
the treasure hunt is the first parent/student team who turns in the
treasure sticker that was closest to their starting point.

|
1
|
I
|
L

Gold:y =2x + 8and y = —éx+3

Silver: 3x + 2y = 6 andx — 2y = 10

1 — = :l
Xy 1andy 49c+7

Jewels:x = —2y—landy =x + 1 1\

Diamonds:

N

Answers are located in the Answer Key.
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' Multiplying Monomials (pages 410-415)

An expression like 5x2 is called a monomial. A monomial is a number, a variable,
or a product of a number and one or more variables. Monomials that are real
numbers are called constants. To simplify a product involving monomials, write
an equivalent expression in which: (1) there are no powers of powers, (2) each

base appears exactly once, and (3) all fractions are in simplest form. 0
o
Product You can multiply powers with the same base by adding exponents. For any number a, -5'_
of Powers and all integers m and n, 8™ - a” = a™ * 1, ©
<
Power of You can find a power of a power by multiplying exponents. For any number a, and all (@)
a Power integers m and n, (@™)" = a™".
Power of A power of a product is the product of the powers. For all numbers a and b, and any
a Product integer m, (ab)™ = amb™M.
Power of The power of a power property and the power of a product property can be combined
a Monomial into the power of a monomial property. For all numbers a and b, and all integers m, n,
and p, (@Mb")P = amPp"P,

Simplify each expression.

a. 4x%(5x3) b. (2x3y)4[(—2y)2]3
AX(5x%) = (4 - 5)(x2x) (2x3yP[(—2y)® = (2x3y)*(—2y)3 2

= 20x2+3 = (2x%y)(-2y)

= 20x° - 24()(3)4y4(_2)6y6
— 24X3 . 4y4(_2)6y6
= 16x2y%64y6
= (16 - 64)x"2(y%y%)
= 1024x12y4 + 6
= 1024x72y10

Simplify.
1. a’(a)(a?) 2. (g2h)(gh?) 3. (c®d)(c3dP) 4. [(32)2]2
5. (2m?2n8)(2mn?9) 6. (x2y5)4 7. g5(g3s3) 8. (3abc)(6ab?c?)
9. (0.3u)* 10. (%f)2 11. —%6(1515)2 12. (0.4,3%2)2
13. —4(rstt)? 14. (—2xy)2(6y°®) 15. (—4y2)2 — (4y)* 16. (%x4)2(8x3)2
17. (%v3>3(160)(8w)(%w4) 18. (25)4&&)3
19. BIELCELTEINEESLERTTS Simplify (a2b)(ab2)3.
A b8 B a%b7 C abp8 D a%?°

g6l glqu%'gl M9 LL 5 X 9L AOVZ— "SI o MXYT WL ZlgSziv— €L M9foL0 2L

24908 L—"L1 3}%2 ‘0L 41180006 ¢9¢09zE81 "8 8885 ‘LooefgXT9  ,UgWy G 1969y gPgO e 9U96 C B} slemsuy
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8-2) Dividing Monomials (pages 417-423)

Quotient You can divide powers with the same base by subtra(;tgg exponents.

of Powers | For all integers m and n and any nonzero number a, PO am-—n,

zero For any nonzero number a, a® = 1.
Exponent
Negative . h 1 1
Exponents For any nonzero number a and any integer n,a™" = 7 and Pe an.
Examples Simplify each expression.
a’b® (2x3)-3
& a%p b. (4x2)3
asb9  (ab\(b? (2x9)-3 _ 2739
a?b5 (?)(F) (x93 4%
= (a8~ 2)(b° ~ 5) _ (11 \x°
2t = )z le)
_(1\1)9-
= laallgh?°
(1 X3
-z o3z
Simplify. Assume that no denominator is equal to zero.
—38,,0,—2 d-1 4a n?
1. x Yz 2. F 3. E 4., F
752
g'h 5s3 (—w)? a?b?
B gh0 6. 057 [ 8. s
6,78 5,7)2 3 )T
9. TV E Yo 10. —(’; f_g 1. 2 12. ol
- g
(j—4k5)2 26a3 18rs9¢9 9ab4c\0
13. L2 14, 26 15. 16. ( )
(7/2)2 —13a%b8 6r8s7t4 6a 502
17. Money Matters You can use the formula P = A[m] to find the

monthly payment on a loan of A dollars that is paid back in equal
monthly payments over n months. The variable i represents (annual
interest rate + 12). Seki has a $4,000 student loan with an 8% annual
interest rate which he is scheduled to pay off in 10 years. Use the formula
and a calculator to find Seki’s monthly payment.

- . ) o (x2y)?
IE N Standardized Test Practice SiveiJbiiyg R

1
A = B x?2 C x%y D x6
Yy
. . . . S g8 .
a8l es8y$LL L9l g Gl A
ey € 4 n S8 e D ZoX
26V | . €. v . . o 1., S8. . W B P XL
o e W—r2b =Lk s 0L gZf:x8—'6 Q-8 A L 9 66 LUp 5 € ¢ T Lislemsuy
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. 8-3) Scientific Notation (rages 425-430)

When dealing with very large numbers, keeping track of place value can be
difficult. For this reason, it is not always desirable to express numbers in
standard notation. Large numbers such as these may be expressed in
scientific notation.

Scientific | A number is expressed in scientific notation when it is in the form a X 107,
Notation | where 1 = a < 10 and n is an integer.

Examples Express each number in scientific notation.

a. 299,000,000 b. 0.0000254
299,000,000 0.0000254
= 2.99 X 100,000,000 = 2.54 X 0.00001
=299 x 108 _ 1
=2.54 X 100,000
=254x10°%

Express each number in standard notation.

c. 3.14 X 106 d. 7.2 X 1074
3.14 x 106 7.2 % 1074
= 3.74 X 1,000,000 _ 1
= 3,140,000 7.2 X o1
1
= 7.2 X 35000

= 7.2 X 0.0001 or 0.00072

Express each number in scientific notation.
1. 3500 2. 0.0015 3. 43.8 4. 285,873,000
5. 0.0000000485 6. 0.060406 7. 655 X 1075 8. 109 x 108

Evaluate. Express each result in scientific notation and standard
notation.

9. (5.4 x 101)(4 x 10%) 10. (6.07 X 1073)(42 x 1071) 11. (9 X 108)(20 x 1074)
2.6 X 103 9.5 X 108 351 x 1077
12. 6.5 x 109 13. 1.9 x 102 14. 2.7 X 102

15. Chemistry A mole has 6.0 X 1023 molecules. The molecular mass
of water is 18 grams, or 18 moles. How many molecules are there in
18 grams of water? Express your answer in scientific notation.

16. BETLETN NS R JEH (R Evaluate (1.42 X 108) = (7.1 X 1073).
A 2 x 104 B 2 x 10° C 2 x 1010 D 2 x 1011

0'9L g0k X 80} "Gk €1L00000000°0 -0+ X €} "FL  000°000°G g0+ X G €L
0000000 -;—0k X ¥ gL 000'8} 0k X 8L "LL  ¥6¥520'0 'z-0F X ¥6¥5°C "0k 000°09LC :g0F X 9L'2'6 0+ X 60°L '8
¢-0F X GG'9°L 0L X90r09'9 ¢g-0FXG8V'G g0I XE/838CY 0L XBEV'€ ¢ 0LXGL¢ O XGE L :SIlomsuy
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8-4 ) Polynomials (,ages 432-436)

Recall that a monomial is a number, a variable, or a product of numbers
and variables. A polynomial is a monomial or a sum of monomials. The
exponents of the variables of a polynomial must be positive. A binomial is
the sum of two monomials, and a trinomial is the sum of three monomials.
The degree of a monomial is the sum of the exponents of its variables. To
find the degree of a polynomial, you must find the degree of each term. The
greatest degree of any term is the degree of the polynomial. The terms of a
polynomial are usually arranged so that the powers of one variable are in
ascending or descending order.

Consider the expression 3x2 + 5 + 7x.

a. Is the expression a polynomial and if so b. What is the degree of the
is it a monomial, binomial, or trinomial? polynomial?
The expression is the sum of three monomials, therefore The degree of 3x2 is 2, the degree of 5 is 0,
it is a polynomial. Since there are three monomials, the and the degree of 7x is 1. The greatest degree
polynomial is a trinomial. is 2, so the degree of the polynomial is 2.

c. Arrange the terms of the polynomial so that
the powers of x are in descending order.

X +7x+5

State whether each expression is a polynomial. If the expression is a
polynomial, identify it as a monomial, a binomial, or a trinomial.

1. 1.3 2. a8 - 1g 40 3.

2

807 5% 7 B574a 17m
4. 2x + 62 — 3y 5. % + d3 6. 4st3 + 1.22 — 0.8st
Find the degree of each polynomial.
7. Tud 8. a%bc? — 9ac? 9. 18
10. %8 + A9 11. 2f— 9y + z — 8¢ 12. 2x3y2z4 — 6xy?z2

Arrange the terms of each polynomial so that the powers of x are in
ascending order. Then arrange them in descending order.

13. 2 + x* + %2 14. 6x — 3x2y + 4 — 28 15. a2bx8 — bexd + 24 — x2
16. 8x% — 2x8y + 429 + %xf) 17. 3028 — 2025 + %x2 + %x 18. 17xy3 + 6xty — x3y2 + 45

19. BB CSA{EHIHY What is the degree of the polynomial 3x%y — 4xy3?
Al B 2 C 3 D 4

a6l oA+ AXLL + AX — A X9 A X9 + AX — AXLL + A°8L

x% + Zx% + gXzBZ — gXzBS ‘gXzBE + oXzBZ — Zx% + x% ‘L X8 + gx% + AXT — gX¥ 'gXt + AgXg — gx% + X8 9L
YT + gX — gX00 — gXQzB (gXQgB + ¢XOq — X — ¥ 'GL ¥ + X9 + fXE — gXT— gXT — fX€ = X9 + ¥ VL T+ X+ XX + X+ 2 €L
67CL L°LL 6°0L 06 LL'8 ©£°7 [BllWOULSOA'9 OU'G [elloul) ‘SeA*fy Ou'g Ou ‘g [eILOUOW ‘SOA *| Slamsuy
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8-5) Adding and Subtracting
Polynomials (pages 439-443)

To add polynomials, you can group like terms and then find their sum, or you
can write them in column form and then add. To subtract a polynomial, add
its additive inverse, which is the opposite of each term in the polynomial.

Find each sum or difference.

a. (@2 +4a+3) + (5a2 —2a —7) b. (12x + 7y) — (—x + 2y)
Arrange like terms in column form and add. Follow Find the additive inverse of —x + 2y. Then group the
the rules for adding signed numbers. like terms and add.
a2 +4a+ 3 The additive inverse of —x + 2y is x — 2y.
(+)5a2 —2a — 7 (12x + 7y) — (—x + 2y)
=(12x + x) + (7y — 2y)
= 13x + 5y
Try These Together
Find each sum or difference.
1. Ta + 3b — 4c 2. 2a2—-Ta+8 3. 5x2 —3x + 1
a+ 9b + 4c Ta? -2 (=) —4x2—2x+ 8
(+) —3a — 96 — 9c (+)a?2 - 2a +1

Hint: For Exercise 3, remember to add the opposite of the second term in each column.

Find each sum or difference.

4. (a3 — 4b3) + (2a3 + 5a?b — 6b2 + 4b3) 5. (2r — 8s) — (8r + 3s)
6. 3x2+6y+3)+(—2x2+ 2y —8) 7. (33n + m) — 15m
8( 4y2 + 3y) + (—8y3 — 2y + 6) 9. (2¢2—9)— (4c2 +4c+1)
10. (3 3+8q) (—5q2% — 1q) 11. (5 + b + 2b2) + (3 — 2b + 9b2)
12. (5a2y2 —xy — 1) — (Txy + 2) 13. (52— 2) — (2k2 + 6k + 1)
4. (6x 2 + xy — 5y2) + (9x2 + 4xy + 9y?) 15. (ax? + 8ax) — (8ax? — 2ax + 9)

The measure of two sides of a triangle are given. P represents the
measure of the perimeter. Find the measure of the third side.

16. 2x — 2y, 4x — y, P = Tx + 5y 17. 10x — 1,8x2 + 2,P = 15x2 — 9x + 18

18. BEET LR SRR Find (402 + 4x — 3) — (x2 — 8x + 2).

A 3x2+12x -5 B 5x2 —4x —1 C 3x2—4x -1 D 5x2+12x — 5

V8L L+ XBL — XLTLL A8+ X'9L 6 — XBOL + XBL— "Gl b+ AXG + XGL YL € — X9 — 2E EL
C— MG —AXG2L 8+ G —3qLL L b+ 3bG—cbgoL 0L —0v — ;02— 6 9+ A+ Av + A3—"8 wylL —uge-L
G—/A8+3:X9 SLL—J9—"G 09— GG+ PCY L—X—2X6'€ L+86—z80L°C 96— QF + EG | SIomsuy
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8-6, Multiplying a Polynomial by a
Monomial (rages 444-449)

Use the distributive property to multiply a polynomial by a monomial. You
may find it easier to multiply a polynomial by a monomial if you combine
all like terms in the polynomial before you multiply.

a. Find 422(22 + 7z — 322). b. Solve 4(n — 5) + 2 = 5(6 — n) + 3n.
Combine like terms in the polynomial and then 4in -5 +2=56—-n)+ 3n
multiply using the distributive property. 4(n) — 4(5) + 2 = 5(6) — 5(n) + 3n
472(22 + 7z — 379 4n —20+2 =30 —-5n+ 3n

4n — 18 =30 — 2n
— 42(—0,2
=472(-222 + 72) 6n — 18 — 30
= 472(—222) + 422(72) 6n = 48
= —8z% + 2878 n=38
Try These Together
Find each product.
1. —2(2a + 8) 2. cd(6c2 + 3cd)

HINT: Use the distributive property to multiply the monomial by every term in the polynomial.

Find each product.

3. 2n(9n2 — 2n — 12) 4. 8g%h(g? + 9h — 6gh — 2h)
1 2 1
5. 85%(2s2 — 4s + 4) 6. —Exyz(gxyz + FLan 8)
Simplify.
7. u(Tu — 2) + 25u 8. 5b(—b2+ 76 — 1) + 9(3b3 — 6b + 2)

9. 4r23r — 7) + r(7r2 — 5r + 2) — 402 + 97) 10. %c(3c3 +3c—6)+ §(3c2 — 6¢)

Solve each equation.

11. 4(—6x +9) + 4 = —4(—5x + 12) 12. 12(2y — 9) = 6(y — 17)
18. 21 + Js(s — 4) = £5(35 + 36) — 125 14. a(3a +2) + a(6a + 2) + 4 = 6afa + Sa) + 9
15. Gardening A rectangular garden is x feet wide. The length of the
garden is 3 feet more than twice the width. Write a polynomial that
represents the area of the garden in square feet.
16. BRIELLELFAINES R JEHIHY Simplify —2x(3x — 4) + 6x.
A 8x B 7x — 4 C —6x2— 2 D —6x2 + 14x

aeL xe+eel TLvk Ser Sz
2L 90L — 9G + ;0701 IPE — IS — ¢BL 6 81 + GBS — [0SE + (ACT B NET + NL°L Xy + xS — ZhxE— g
2STE + ¢STE — 4S9 G UgD9G + UgB8Y — 4,068 "y  UbZ — ;Up — UBL S zPZ08 + Pg09 g 9L — By— "L SIemsuy

© Glencoe/McGraw-Hill 64 Glencoe Algebra 1



NAME DATE PERIOD

. 8-7) Multiplying Polynomials (pages 452-457)

Use the distributive property to multiply polynomials. If you are multiplying
two binomials, you can use a shortcut called the FOIL method.

To multiply two binomials, find the sum of the products of

FOIL Method F the First terms
for Multiplying O the Outer terms
Two Binomials | the Inner terms

L the Last terms.

Examples

a. Find (2x + 3)(4x — 1). b. Find (3y + 2)(5y2 — 2y — 4).
Use the FOIL method. Use the Distributive Property twice.
First Outer Inner  Last (By +2)(5y2 — 2y — 4)
(2x + 3)(dx — 1) = 2x)(4x) + (2x)(—1) + (3)4x) + 3)(—1) = 3y(5y? — 2y —4) + 2(5y°2 — 2y — 4)
= 8 + (-29 + 12x + (-3 = (1553 — 6y° — 12y) + (102 — 4y — §)
=8x%2+ 10x — 3 Combine like terms. = 15y3 + 4y2 — 16y — 8 Combine like terms.
Try These Together
Find each product.
1. (@ + e + 1) 2. (d —2)d —5) 3. m+9)n —9)

HINT: Use the FOIL method to multiply binomials.

Find each product.

4. (g +5)g —2) 5. (25 — 8)(s + 2) 6. (9u — 5)(4u + 9)

7. (5b + 9)(9b + 3) 8. (13t — 4)(14¢ + 5) 9. (4r + 45)(2r + 6s)
10. (2x + 7)(3x2 + 8x — 4) 11. (k2 - 6h + 2)(h + 1) 12. (92 —-v+8)w -7
13. (4q + 0.7)(4q — 0.4) 14. (0.6p + 99)0.2p +q)  15. (2w + 0.2)(9w — 0.7)

1 1 1 2
16. (0.1¢ — 8)(0.3¢ + 3) 17. (6k + Z)(k, - E) 18. (f— gg)(§f+ 3g)

19. Decorating The length of a windowless room is 1 foot more than 4
times the height. The width is 2 feet less than 3 times the height. If £ is
the height of the room, write a polynomial that represents the wall area,
including any doors.

20. BELEGTEIRENAZEHITHN What is the product of (x + 1)(2x — 3)?
A 2x2+x—3 B 2x2—x—3 C 2x2+5x — 3 D 2x2 -4

8702 Uz — vt 6L B B5g+ o8l T ooz - 2o LL ve - 01T — 800 9L

PLO — MyO + oM8L"SL 36 + bAY'Z + 0210 Pl 820 — bl + zb9L €L 9G — AGL + P9 — 16 “TL
ZHUp — gUS — U LL 8T — XBY + X/E + X9 0L 5SVT + SIZE + 71876 0Z — 6 + 1281 8 LT + G96 + 7S *L
G — N9+ 0989 O — Sy — 552G OL—BS+ 6% 18— 3U'€ OL+PL— 30T L+E8+ ;2 L Siomsuy
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. 8-8) Special Products (pages 458-463)

In addition to the FOIL method, other shortcuts exist for finding special

products of binomials.

Square of a Sum

(@+ b)2=(a+b)a+b)=a?+ 2ab + b2

Square of a Difference

(@—b)2=(a—b)a—b)=a%— 2ab + b?

Difference of Squares

(@ +b)a —b) = (a — b)a + b) = a2 — b2

a. Find (s + 5)2.

b. Find (3g — 8)%

Use the square of a sum rule.

(@ + b)2 = a2+ 2ab + b?

(s + 5P = (s)? + 2(s)5) + (5
=52+ 10s + 25

c. Find (4x + 7)(4x — 7).

Use the difference of squares rule.

@+ b)a—b) =a? - b?
(4x + 7)(4x — 7) = (4x)? — (7)?

Use the square of a difference rule.
(a— b)2 =a?— 2ab + b?

(Bg — 87 = (39F — 2(39)(8) + (8
=992 — 489 + 64

d. Find (6y + 9z2)(6y — 922)

Use the difference of squares rule.

(a + b)a—b) =a? - b?
(6y + 92°)(6y — 92%) = (6y)* — (9257

= 16x2 — 49 = 36y2 — 81z*
Find each product.
1. (a + 9b)2 2. (¢ — 5d)?
3. (8m — n)? 4. (7z + )Tz = 17)
5. (2g — h)(2g + h) 6. (8s + 8t)2
7. (3u — 18v)? 8. (6g + 0.4r)2
2 1 23)2 1.0 192)2
9. (x2 + y3) 10. <3J k)
11. (8a2 — 2d)(8a? + 2d) 12. (4n? + g2)(4n? — g2)
13. (6.2s + u*)? 14. (5 —b7)(5 + b7)
3.2 _ \(3.2 19 _ 132
15. (362 — 7|32 + 1) 16. (12 - 1k3)
17. 2f+ DEfF—1D(f-T) 18. (g — 2)(@ + 9 + 2)q@ — 9)
19. BEULETGENR IR What is the product of (x + 4)(x — 4)?

A x2—8x— 16 B x2+ 16 C x2-16 D x2+ 8 — 16

06l t2E + zbs8 — b8l
L +4— 2482 — g LL gx% + SVZO% - Vog—: oL - V% SL 9 — G2 VL gN+ yNSKCL + ;SPY'8e el

W0 — UL 2L ZPY — BV LL N+ zxg.fg - V./% 0L of + /X2 + X6 21910 + b8y + ;bIE '8  AYTE + ANGOL — N6 "L
29 + 1582k + 2SV9'9 U — BV G BF — 226V b U+ UWQL — ;WYY 'E ZPSE + PIOL — 70°Z QL8 + GEGL + S| Slemsuy
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Chapter Review
A Lot of Lotto?

A local charity is holding a penny lottery to raise money. Work through the
problems below to find out how much the charity raised.

1. (3x%)(6x3)

2. Divide the answer to Exercise 1 by 9x5.

3. Multiply the answer to Exercise 2 by 2 — 3x — 1.

4. Add 6x2 + 4x to the answer to Exercise 3.

5. Subtract 2x3 + x — 5 from your answer to Exercise 4.

6. Multiply your answer from Exercise 5 by x + 6.

7. Substitute x = 20 into your answer to Exercise 6. Write
the result in scientific notation.

8. Multiply your answer from Exercise 7 by 3.8 X 103.
Write the result in scientific notation.

Write the final answer in standard form. pennies

How many dollars did the fund-raiser generate?

Answers are located in the Answer Key.
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9-1  Factors and Greatest Common

Factors (pages 474-479)

When two or more numbers are multiplied to form a product, each number is
a factor of the product. Prime numbers are whole numbers greater than 1
that have exactly two factors, the number itself and 1. Whole numbers greater
than 1 that have more than two factors are called composite numbers.
When a whole number is expressed as a product of factors that are all prime
numbers, the expression is called the prime factorization of the number. A
monomial is in factored form when it is expressed as the product of prime
numbers and no variable has an exponent greater than 1. You can use prime
factorization to find the greatest common factor (GCF) of two or more
integers, which is the greatest number that is a factor of all the integers.

a. Find the prime factorization of 72x2.  b. Find the GCF of 24a? and 36a.

72x2 Find the prime factorization of each number,
=2-36-x-Xx The least prime factor of 72 is 2. then circle the common factors.
=2:-2-18-x-x The least prime factor of 36 is 2. 2422 =(2).(3)- 2 -(3)-(3) a
=2-2-2-9-x-x The least prime factor of 18 is 2.
=2-2-2-3-3-x-x The least prime factor of 9 is 3. 36a =§£@/<?

The prime factorization of 72x2 is

2.29.2.3.3.-x-x0r23-32.x2 The GCF is the product of the common factors.

2-2-3-a=12a
The GCF is 12a.

State whether each number is prime or composite. If the number is
composite, find its prime factorization.

1. 15 2. 27 3. 23 4. 31 5. 404 6. 1240

Find the GCF of the given monomials.
7. 18,50 8. 12,28 9. 56,126
10. 5a3, 20a 11. 12x2y4, 18y2%2 12. 4c, 16¢2, 28b%c5

13. The Classroom Ms. Yip has 32, 36, and 24 students in each of her
morning classes. What is the greatest number of desks can she place in
each row of desks so that no row will be partially filled when the
students from each of her classes are seated?

14. BENLETL TR EEAZEHHDN Which list shows all the factors of 98?
A 1,2,4, 7, 14,49 B 1,2, 7,8, 14,49
C 1,2,7,18,49,98 D 1,2,7, 14,49, 98

a'vL morsedsisep gL O gk A9°LL BSOL ¥L'6 ¥'8 Z°L L€-G-T-¢-g-ousodwoo g
L0} - ¢ - ¢ -eusodwood ' swud ‘p swud'g ¢-¢- ¢ eusodwoo ‘g G - ¢ 8Usodwod *| SIemsuy
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9-2) Factoring Using the Distributive
Property (rages 481-486)

A polynomial is in factored form, or factored, when it is expressed as the
product of monomials and polynomials. You can use the Distributive Property to
express a polynomial in factored form. It is also possible to use the Distributive
Property to factor some polynomials containing four or more terms into the
product of two polynomials. This is called factoring by grouping.

Examples

a. Factor 9a2b° — 3ab? + 6ab. b. Factor 8wy + 12xy + 10wz + 15xz.

Use the Associative Property to group together
pairs of terms that have common factors.

8wy + 12xy + 10wz + 15xz
= (Bwy + 12xy) + (10wz + 15x2)
Factor each pair of terms using its GCF. The GCF of

Use the Distributive Property to express the
polynomial as the product of the GCF and the
remaining factor of each term.
9a2b® — 3ab? + 6ab

= 3ab(3ab? — 3ab(b) + 3ab(2)

= 3ab(3ab* — b + 2)

You can check this answer by using the Distributive

the first two terms is 4y, and the GCF of last two
terms is 5z.

= 4y(Pw + 3x) + 5z(2w + 3x)
This polynomial has two terms: 4y(2w + 3x) and
5z(2w + 3x). These terms have a common factor of
2w + 3x. Use the Distributive Property to factor this
polynomial.

Property. 3ab(3ab* — b + 2) = 9a?b® — 3ab? + 6ab

= (4y + 5z)(2w + 3x)
Check this answer by using the FOIL method.

Complete. In exercises with two blanks, both blanks represent the
same expression.

1. 12x + 9y = 3(_?_ + 3y) 2. 4abc + 8abc? = _? (1 + 2¢)
3. (x2 + 2xy) + (6kx + 12ky) = x(_? ) + 6k(_? )
4. (12a2 — 20ab) + (9ay — 15by) = 4a(_? ) — 3y(_? )

Factor each polynomial.
5. 7b2 + 42b
8. 8s3 + 24s2q

11. 6y3 — 21y2 — 4y + 14

7. 10xz2 + 3026
10. 36k5 + 24k3 — 18k
13. 4w? + 3wz — 8w? — 62

6. 15m2n — 27mn?
9. 16g + 14gh?
12. 3x3 + a2 + 6x + 2

14. Geometry The area of a rectangle is represented by 10x3 + 15x2 +
4x + 6. Its dimensions are represented by binomials in x that have prime
number coefficients. What are the dimensions of the rectangle?

15. RICITELFAIR ST {EHIHE Factor the polynomial 4wf + Sw.

A 4(wf + 2) B 4w(f + 2) C 4w(f+ 8) D w(4f + 8)

g°G6L 2H+XG'e+XC YL (ZE+ Mb)gc — M EL (@ + (L +X€) 2L (€ — AL — A2)"LL (€ — ¥ + 449)%9 "OL
(UL +8)6c 6 (bE +5);58'8 (,2€ + X)z201 "L (Up — wSluwg 9 9+ Q)gL°G§ 95 —ee'y A2 +X'€ 0Qey'g Xy 'L :islomsuy
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9-3) Factoring Trinomials: x2 + bx + ¢

(Pages 489-495)

The goal of factoring quadratic trinomials is the same as factoring monomials
and polynomials using the distributive property, you want to write a
multiplication problem consisting of factors of the trinomial. Sometimes a
trinomial can be factored into the product of two binomials. This is essentially
going from a trinomial to a FOIL problem. This process can be done through
trial and error, however, that may be quite time consuming. So, it may be
helpful to use the following rule to help limit your trials.

To factor a trinomial of the form x2 + bx + ¢, find two numbers, m and n, where the sum m + n = b and the product
mn = c¢. Then write the trinomial x2 + bx + ¢ as (x + m)(x + n). Always use the FOIL method to check your answer.
If your binomials are correct, then the product of your binomials should be the original trinomial.

a. Factor x2 + 10x + 21. b. Solve the equation by factoring.
b=10andc = 21 X +5x+4=0
m=7,n=3 Find an m and an n such that m=4andn=1 m+n=5mn=4
m+n=10and mn = 21. k+4x+1)=0 x+m)x+n=0
) X+4=0o0rx+1=0 Zero Product
x+7)x+3) Write as (x + m)(x + n). X= -dorx=0 Solve for x.

Factor each trinomial.
1. x2+3x + 2 2. x2 —x — 56 3. x2+5x—6 4, x2 — Tx + 12

Solve by factoring.
5. x2+12x+20=0 6.x2—-5x—24=0 7.x2—-18x+80=0 8.x2+7Tx—44=0

9. BIELIEINTEINER LN The area of a rectangle is given by the

quadratic trinomial equation x2 + 6x = 27. Use factoring and the zero
property to solve for x. HINT: In measurement only positive numbers are
realistic answers.

A=lw
27 = x2 + 6x
0=ux2+6x—27

A x =9 units B x = 6 units C x = 3 units D x =1 unit

06 Ll—v=x"8
0L'8=Xx"L €-'8=X9 0l—2—=xG €—-XNF—X¥% (L—-200+X'¢c B—-XN.L+X2 €+X( +X L slomsuy
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9-4) Factoring Trinomials: ax? + bx + ¢

(Pages 495-500)

Use the guess and check strategy and the FOIL method to factor a trinomial.

Factor —22x + 6x2 — 8.

First, rewrite the trinomial so that the terms are in descending order. Then check for a GCF.

—22x + 6x°2 — 8 =6x2 —22x — 8
=2(3x2 — 11x — 4) The GCF of the terms is 2. Use the Distributive Property.

Now factor 3x2 — 11x — 4. Factors of —12 | Sum of Factors
I 1 -3, 4 -3+4=1 no
3 —11x — 4 The product of 3 3, —4 34 —4=—1 no
32+ (2 + 2 )x—4 and-4is—12 -1, 12 ~1+12=11  no
1, —12 1+(—12) = —11 yes
You need to find two integers whose Stop listing factors when you find a pair that works.

product is —12 and whose sum is —11.

32— 11x —4=3x2+[1 + (—12)})x — 4  Select the factors 1 and —12.
=3x2+ 1x—12x — 4 Simplify.
= (3x2 + 1x) + (—12x — 4)  Group terms that have a common monomial factor.
=xBx+ 1) —4B8x + 1) Factor.
=>x—-4)3x+ 1) Use the Distributive Property.
Therefore, 6x2 — 22x — 8 = 2(x — 4)(3x + 1).

Complete.

1.2+4b-6=0b+3)0b- _2) 2.a2+2a—-8=(@+ _? )a—2)
3.x2-3x—10=(x— _? )x+2) 4. B2+ 9%k +18=(k +6)k+ _? )
5. 8g2 —4g —12=(_2_ + 4)(2g —3) 6. 5n2 —22n + 8 =(5n — _? )n —4)

Factor each trinomial.

7. 22+ x — 12 8. y2 — 5y — 14 9. k2— 15k + 50
10. a2 — 4a — 12 11. 22 + 11z + 24 12. 352 + 9s — 30
13. 222 + 3x — 20 14. 92 — 18x + 5 15. 20x2 + 17x + 3

16. Geometry The area of a rectangle is (6x2 + 7x + 2) square inches.
Find binomial expressions to represent the dimensions of this rectangle.

17. BEELFLINESAZEHRd Factor the trinomial v2 + 7v + 12.
A v+ 7w+5) B v+4)@w-3) C w+3)w+4 D (v+ 12 — 5)

O°LL L+XCAQz+Xx29L (€+ X)L +x0)GL G —x)L —x€)vL (T +XG—x2) €t —9G+9g72t €+28+2- L
C+eo-201L OL-NGc-M6 +MH2-A8 [E—XFr+x°2L 29 br's ¢ G'¢ v'g 'L slomsuy
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9-5 ' Factoring Differences of Squares
(Pages 501-506)
You can use the difference of squares rule to factor binomials that can be

written in the form a? — b2. Sometimes the terms of a binomial have common
factors. If so, the GCF should always be factored out first.

Difference of Squares | a2 — b2 = (a + b)(a — b) or (a — b)(a + b)

Examples

a. Factor b2 — 49. b. Factor 7g3h2 — 28g5.
b2 — 49 79°h? — 28g° Check for a GCF.
=(bR—-(72 b-b=b2and7-7 =49 = 7g3(h2 — 4g?) GCF of 7g3h2 and 28g° is 7g°.
= (b — 7)(b + 7) Use the difference of squares. =795 — 2g)(h + 2g) h? = h - hand 49° = 2g - 2g.
Try These Together

Factor each polynomial, if possible. If the polynomial cannot be factored,
write prime.

1. x2 -4 2. y2 + 16 3. a® - 144

HINT: Both terms of the binomial must be squares. Also, the sum of two squares cannot be
factored using the difference of two squares rule.

Factor each polynomial, if possible. If the polynomial cannot be
factored, write prime.

4. 9b2 — 25 5. 4c2 — 7 6. 422 — 16
7. 922 — 19 8. —25 + 81x2 9. v2g2 — 0.49r2
10. a2b2 — 0.36¢2 11. a2b2c? — x2y2z2 12. x2%y2 — 3
13. t7 — t3ut 14. x5 — x3y2 15. 64k2 — 24
16. Factor 24—5x2 - %yz. (Hint: Find fractions that when squared equal
4 9
% and E)
17. RELLEGTIERESLEINY Factor x2 — (y + 2)2.
A x+y+z)x—y+2) B x+y+2)x+y—2)
Cluty+a)x—y—2) Dx+y—2)x-—-y+z2)

O°Lb (A% + X2 |4E —x2) 0L (6 AR8°GL U+ XA — X)X bL (0 + )0 — )+ e €L
swud gL (24X + oge)(zAx — oge) "LL (090 + qB) (090 — gB) "0k (12'0 — bAUL'0 + bA) "6 (G — XB)(G + X6) '8
awud2 (@—-2)c+2)y9 swndg (G—-qe)s+9e) v (L +EEL—8 e swudg (¢— X+ X L siemsuy
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. 9-6) Perfect Squares and Factoring (rages 508-514)

Products of the form (@ + b)2 and (@ — b)? are called perfect squares, and
their expressions are called perfect square trinomials.

Perfect Square | (a + b)2 = a2 + 2ab + b2
Trinomials (@ —b)2=a%2— 2ab + b2

You can check whether a trinomial is a perfect square trinomial by checking that the following
conditions are satisfied.

F rin ) A

actoring a * The first term is a perfect square.
Perfect Square . .

. . * The third term is a perfect square.
Trinomial

e The middle term is either 2 or —2 times the product of the square root of the first term and
the square root of the third term.

Example

Determine whether 4x2 + 4xy + y2 is a perfect square trinomial.
If so, factor it.

Check each of the following.

o Is the first term a perfect square? 4x° 2 (2x)2 yes

o [s the last term a perfect square? y? 2 (y)? yes

e /s the middle term twice the product of 2x and y? 4xy = 2(2x)(y) yes

So, 4x2 + 4xy + y? is a perfect square trinomial.
4x2 + 4xy + y2 = (2x)2 + 22x)(y) + (v)?
=@2x +ypP

Determine whether each trinomial is a perfect square trinomial.
If so, factor it. If the polynomial cannot be factored write prime.

1. m2-6m +9 2. x2+ 10x + 25 3. t2 — 14t + 49
4. x2 +3x + 4 5. y2 — 12y + 36 6. k2 — 22k + 121

Factor each polynomial. If the polynomial cannot be factored write

prime.

7. x2 + 16x + 64 8. 292+ 30g — 8 9. x2+3x+9
10. 4m? + 20m + 25 11. 100A2 — 9 12. 423 — 1622 + 162z
13. 3x2 + 24x + 48 14. n2 + 1.8n + 0.81 15. 7x2 — 5.6x + 1.12

16. Factor %yz + 4y + 36. (Hint: Check to see if the trinomial is a perfect

square trinomial.)

17. BEELTEINESAZEH Y Factor the trinomial 5a2 + 30a + 45.

A (5a + 3)2 B 5(a + 3) C (a + 3)2 D 5(a + 3)2

a-z Z(9 + A%) 9L 0 —XLGL 60+ UPL v +XEEL g —22F gl (€ + YyoLE — Yyob) "Ll &S + we) oL
owud- 6 (r —bSL + ;028 28+X L L -9 9-A)6 swudv L—-N"€ ;G+X 2 ze— w):|:siemsuy
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Chapter Review
Rewind / Fast Forward

“Rewind” by factoring each polynomial completely. Then cross off the
answer in the right column. “Fast forward” by multiplying your answer to
check it. The letters that are left will spell an outdated technology.

Rewind Fast Forward

1. 18x — 9xy x+2(y+1 |E
(x—3)x+4) | N

2. 4x3 + 6x (x—4)x+3) | D
(x—4dx—-2) | W

3. x2 — 64 (x—4dx—-4 |1
(x—4x+4) | N

4. 22 - 16 c-8-8 |G
(x — 8)(x + 8) S

(x+2)x+4) | P

5. 2x2 — 32 x+2(y—-x |H
x+2)x+y | A

6. x2 + 6x + 8 (x+4)x—-2) | T
(x+4)y—x) | I

7. x2 — 6x + 8 (x +4)x+2y) | O
2(2x2 + 3x) T

8 x2+ x —12 20 —4)x +4) | S
2(x +8)(x —8) | R

9. x2 —x — 12 26 + 16) A
2x(2x2 + 3) (0]

3x(6 — 3y) C

10. x2 + 2x + xy + 2y 9x(2 — y) E
9x(2 — xy) K

11. xy + 4y — x? — 4x

12. 4x + 8y + x2 + 2xy

Answers are located in the Answer Key.
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10-17 Graphing Quadratic Functions (pages 524-530)

A quadratic function is a function that can be written in the form f(x) = ax2 + bx + ¢ where a # 0.
Quadratic | The graph of a quadratic function is a parabola.
Function a is positive:  parabola opens upward and vertex is a minimum point of the function

a is negative: parabola opens downward and vertex is a maximum point of the function

Parabolas have symmetry, which means that when they are folded in half on a line that passes
Axis of through the vertex, each half matches the other exactly. This line is called the axis of symmetry.
Symmetry ] ) b

Axis of symmetry for graph of y = ax2 + bx + ¢, where a # 0, isx = — 24

Given the equation y = 42 — 2x + 3, find the equation for the axis of
symmetry, the coordinates of the vertex, and graph the equation.

In the equationy = x2 —2x + 3,a=1and b = —2.
Substitute these values into the equation for the axis of
symmetry.

is of v x = — b 2 units left of the axis and 6 units up, you will find a third
axis of symmetry: X = = 5, point on the graph, (—1, 6). Repeat this for several other
_2 points. Then sketch the parabola.
X = _% ori
AYA 4| [4
Since you know the line of symmetry, you know the \ /
x-coordinate for the vertex is 1. o
(41,6 @3l6 -
y=x2-2x+3 \ / -
y=1-2+ 3or2 Replace x with 1. 9
Coordinates of vertex: (x, y) = (1, 2) minimum jpoint—1(1, 2 %
Graph the vertex and the line of symmetry, x = 1. 5 - 6
YXF 1

Using the equation, you can find another point on the
graph. The point (3, 6) is 2 units right of the axis of
symmetry. Since the graph is symmetrical, if you go

Write the equation of the axis of symmetry and find the coordinates
of the vertex of the graph of each equation. State if the vertex is a
maximum or minimum. Then graph the equation.

1.y =x2+ 10x + 24
4, y=—3x2—18x — 24

7.y=—-x2+1 8. y = 3x2

2. y=—x2—-6x+7
5. y=x24+x—6

.y=a2-2x+1
6. y=2x2—18
9. y=x2+2x+1

10. BIEICEGEIRCEYLEHIT What is the vertex of the graph of

y=1-—4x + 2x2?

A (2,1 B (-2,17)

c (1,-1 D (-1,7)

D0L WNWIUIW (0 ‘L—) fb— = X6  Wnwiuiw (0 ‘0) ‘0 = X '8 wnuwixew (| ‘0) ‘0 = x "2
wnwiuiw (8L — ‘0) 10 = X "9 WNWIUIW {(Gg'9— ‘'G'0—) !G'0— = X'G  WNWIXeW (g ‘g—) 'g— = X"y wnuiuw (0 ‘1) 1 = x ¢
WNWIXeW (9| ‘6—) ‘e— = X"g WnWIUW (] — ‘G—) ‘G— = x " Aoy Jomsuy 9os ‘sydelb 104 "6—| :SIomsuy
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10-2) Solving Quadratic Equations by
Graphing (pages 533-538)

The solutions of a quadratic equation are called the roots of the equation.
You can find the real number roots by finding the x-intercepts or zeros of
the related quadratic function. Quadratic equations can have two distinct
real roots, one distinct root, or no real roots. These roots can be found by
graphing the equation to see where the parabola crosses the x-axis.

Describe the real roots of the quadratic equations
i whose related functions are graphed below.

a. y b. MY 4 C. y
/
[0) X
o[ 1/ \[x \ /
/ \

/ \ [o] X

4 \ [ \*
The parabola crosses the Since the vertex of the ’
x-axis twice. One root is parabola lies on the x-axis This parabola does not intersect
between 1 and 2, and the the function has one the x-axis, so there are no real
other is between 4 and 5. distinct root, 2. roots. The solution set is .

State the real roots of each quadratic equation whose related
function is graphed below.

1. Y| |4 2. y\\ If 3. y
-4 [-2 |0 X [¢] X
\ 41/ \ /
® / \
o [e] X
[ \
4 \

Solve each equation by graphing. If integral roots cannot be found,
state the consecutive integers between which the roots lie.

4, x2+2x—3=0 5. —-m2+8m —16=0 6. g2+4g—-5=0
7. 4k2 -8k +4 =0 8. h2-3=0 9.n2-4n+6=0
10. w2 + 2w =0 11. —v2+6v—-7=0 12. t2-4=0

13. RIEITELFEIRCET{EHITR The real roots of a quadratic equation
correspond to the _? of the graph of the related function.

A x-intercepts B y-intercepts C vertex D maximum

V€L CC— 2k GPpuep usemieq g pue | usemieq "L
0C— "0 6 C—PuB|—USBMISQ g PUB | USOMIBq '8 | L 9 v'G L'e—'v '€ v'g ¢'G— I Slemsuy
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10-3) Solving Quadratic Equations by
Completing the Square (rages 539-544)

You can solve some quadratic equations by taking the square root of each
side. To do so, the quadratic expression on one side of the equation must be
a perfect square. However, few quadratic expressions are perfect squares. To
make any quadratic expression a perfect square, use the method called
completing the square.

To complete the square for a quadratic expression of the form x2 + bx, follow the steps below.

Completing | 1. Find 1 of b, the coefficient of x.
the Square 2
2. Square the result of step 1.

3. Add the result of step 2 to x2 + bx, the original expression.

Examples

a. Find the value of ¢ that makes b. Solve 2 + 16x —10 = 0 by completing
x2 + 12x + ¢ a perfect square. the square.
1. Find % of 12. % -6 Ngtice that x2 + 16x — 10 is not a perfect square.
+ 16x =10 =0
2. Square the result of step 1. 62 =236 x 5 X )
3. Add the result of step 2 to x2 + 12x. x2 + 12x + 36 X=+ 16x =10 Add 1O1tg each side.
So. ¢ = 36. X2+ 16x + 64 = 74 since (2 is 64, add
Notice that X2 + 12x + 36 = (x + 6)2. 64 to each side.
(x+8P=74 Factor X2 + 16x + 64.
X+8=*x\V74 Take the square root
of each side.

xX=-8*x\V74
Solution set: {—8 + \/ﬁ -8 — \/ﬁ}

Find the value of ¢ that makes each trinomial a perfect square.
1. 2+ 8y +¢ 2. a2+ 6a +c¢ 3. 22+ 10x + ¢
4. x2+ 9% + ¢ 5. s2+ 11s + ¢ 6. 22+ 7z +c

Solve each equation by completing the square. Leave irrational
roots in simplest radical form.

7. x2+ 8 +12=0 8. y2+6y—-15=0 9. 22+ 122 -25=0
10. a? + 14a — 18 =0 11. x>+ 10x + 16 = 0 12. 2+ 18x +17=0

13. BIELLELFEINEE R JEHIH Which expression shows the solutions of
x2 + 16x + 32 = 0?

A 8+4V2 B —8+4V2 C 8+4V2 D —8+4\V2

aser Ll—"L—7Ck 8= C— "L
9N F/.=0L IOAF9-"6 9ACFE-"8 O— ‘C—'L SZThk'9 SC0e's SC0C'y SC'e 6°2 9L} slemsuy
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10-4 Solving Quadratic Equations by Using
the Quadratic Formula (rages 546-552

You can use the quadratic formula to solve any quadratic equation
involving any variable.

The The solutions of a quadratic equation in the form ax?2 + bx + ¢ = 0, where a # 0, are given by the
uadratic - Vb2 —

Q formula x = M

Formula 2a

Use the Quadratic Formula to solve x2 — 2x — 5 = 0.

In the equation x?2 — 2x —5=0,a=1,b = —2,and ¢ = —5.
Substitute these values into the Quadratic Formula.

—b + Vb2 — 4ac 2+\24
X=""2a X = >
_ (=2 = V(=22 — 41)(-5) _2+Vo4 _2-V24
X = 2(1) X = 2 or X = >
X = Zizﬂ X~ 3.45 x~ —1.45  Use a calculator.

The solutions are approximately 3.45 and —1.45.

Solve each equation by using the Quadratic Formula. Approximate
irrational roots to the nearest hundredth.

1. x2+6x+8=0 2.n2-12n+32=0 3.c2+4c+8=0
4. p2+4p—-1=0 5. d2—2d —15=0 6. 52 +4h +4 =0
7. 32 —6e +3=0 8. 2m2+8m +2=0 9.g2-33+2=0
10. 4k2 + 2k +3 =0 11. 3f2-11f—4=0 12. 402+ 120 +9=0
13. x2 — 12x = —27 14. 3x?2 + 6x =1 15. 3x — 1= —x2

16. 2x(x + 1) = =5 17. x2 =2(4x — 1) 18. 2(x2 + 3) = 3x

19. Automotive Sales Mark decided that the price of a car tire is a
quadratic function of the radius of the tire. He modeled this using the
equation p = —r2 + 36r — 255, where p is the price of the tire in dollars
and r is the radius of the tire in inches. Find the price that the model
predicts for a tire of radius 14 inches. Then find the price the model
predicts for a tire of radius 16 inches.

20. BIENETNTEIRESNZEHIHE For a certain quadratic equation, the value of

b2 — 4ac is —8. How many real number roots does the equation have?
A 3 roots B 2 roots C 1root D 0 roots

aoz S9%-ess 61
suou'glL ¥/'2'9g’0°LL S100I[EBIOU9L €0'C'e—'Gk SLO'SEC— Pk 6°€'€L SL—"CL V¥ ‘%— "LL Sjoodesiou ol
¢‘h'6 Lg0—'eL€—'8 L', Sl00IBIOU'9 G'C—'G PCO-¥Zy— 'y Sl0OI[BaIOU'E 8y g g— ‘v— "I Slemsuy
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10-5) Exponential Functions (pages 554-560)

Exponential | An exponential function is a function that can be described by an equation of the form y = aX,
Function wherea > 0anda # 1.

You can use ordered pairs to graph exponential functions. When you’ve
graphed enough ordered pairs, connect the points to form a smooth curve.
The y-intercept of an exponential function is the y-coordinate of the point at
which the graph crosses the y-axis.

a. Graph the equationy = 2 * 1 and b. Determine whether the data in the
state the y-intercept. table display exponential behavior.
Make a table of values and then graph the function. x| 31|65 7 9

x| -3|-2[-1|0|1]2 y y[3]9f2r|9
y|025)05|1 |2 4|8 | The domain values are at regular intervals of 2.
The y-intercept is 2. / 8 9 27 91
— ~—>"
X3 X3 X 3
Since the domain values are at regular intervals and
O X the range values have a common factor, the data are
probably exponential.
Prdctice
Graph each function. State the y-intercept.
1. y=2% 2. y=2¢-3 3.y=2*—-3
_ l)x _(1>x+1 _(1>x
Ly =5 cy=(5 Ly =[]+
4y (2 5 ¥ =13 6.y=lg +1
Determine whether each set of data displays exponential behavior.
7'X5101520 8'X2468
y|3]| 6 9 |12 y | 525|125 | 625
9 X | 4 5 6 7 10. x | 10 | 20 | 30 | 40
y | 40| 35|30 |25 y | 64|32]|16 | 8

11. Compare the graphs of y = 2* and y = 2* + 1.
A The graph of y = 2% is steeper than the graph of y = 2* + 1,
B The graph of y = 2* + 1 is steeper than the graph of y = 2*,
C The graph of y = 2* + 1 is the graph of y = 2* translated 1 unit up.
D The graph of y = 2* + 1 is the graph of y = 2* translated 1 unit down.

OLL SeA'QglL oOu‘g SOA'g ou‘s Z°9 %'g Ly 2—'¢ %'z L "1 Aoy Jemsuy 98s ‘sydeld 104 "9~ :S1amsuy
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10-6 Growth and Decay (rages 561-565)

General Equation A = C(1 + r)tin which the initial amount C increases by the same percent r over a
for Exponential Growth | given period of time t.

General Equation A = C(1 — r)tin which the initial amount C decreases by the same percent r over a
for Exponential Decay given period of time t.

A= P(l + %)’” where

A = amount of the investment over a period of time,

P = principal (initial amount of investment),

r = annual rate of interest expressed as a decimal,

n = number of times the interest is compounded each year, and

t = number of years (may be expressed as a fraction) the money is invested.

Compound Interest
Equation

If a city with a population of 125,000 is decreasing at a rate of 1.15%
per year, what will its population be after 10 years?

A=C(1-nt General equation for exponential decay.
A = 125,000(1 — 0.0115)"0 C = 125,000, r = 0.0115, and t = 10.
A= 111,347 In ten years the population will be about 111,347.

Determine whether each exponential equation represents growth
or decay.

1. y = 20(0.85)* 2. y = 20(1.025)* 3. y = 20(0.682)*

4. Finance Determine the final amount for each investment.
a. $500 invested at 7.5% per year compounded monthly for 2 years
b. $500 invested at 7.5% per year compounded yearly for 2 years
c. $500 invested at 6.25% per year compounded daily for 3 years
d. $500 invested at 6.25% per year compounded monthly for 3 years
e

. $500 split into two investments: $400 invested at 8% per year
compounded quarterly for 2 years and $100 invested at 10.75%
per year compounded yearly for 1 year

5. BEILEN LR N{EHITY Due to decline in industry in a particular city,
the enrollment at the local high school is also declining. Since 1995, the

school lost students at an annual rate of 1.95%. Given that the enrollment
in 1995 was 1020 students, which equation can be used to find out what
the enrollment will be in the year 2015 if the school continues to loose
students at the same rate?

A A =1020(1 — 0.195)20 B A =1020(1 — 0.195)15
C A =1020(1 — 0.0195)20 D A = 1020(1 — 0.0195)15

0°'G ¥'6.6%9F 28'209% Py LL'€09$0p 18//G$ Ay SG9'085$ ey Aeoep g umolb g Aeoep L :siemsuy
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-10-7/ Geometric Sequences (pages 567-572)

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

A geometric sequence can be written in the form of a, ar, ar?, ar3, ar4,... where r # 0

Geometric Sequence
or 1.

The nth term of a geometric series with initial term a; and common ratio r is

Calculating the nth term
9 calculated by a, =a, - r" L.

a. Determine if the sequence is b. Find the 12th term of the sequence
geometric. 4, 16, 64, 256.,....
-1,3, =9, 27,... a,=a;- rn=1 Formula for the nth term.
27 _ . ,
Zg= 8 Find the common ratio. 14—6 =4 Find the common ratio.
—1)(—3), 3(—3, Test for each element. .
(=1)=3). =3 , . a;,=4-41271 Substitute.
Yes, the sequence is geometric.
a,=4-4" Simplify.

a,,=4-4,194304  Multiply.
a,, = 16,777,216 Multiply.

Find the next three terms in each sequence.

1
o

4. 56,28, 14, 17,... 5. 64, —48, 36, —21,... 6. 2,22, 242, 2662, ...

1. % —1%, 4%, ~13 2. —2, —15, —112.5, —843.75,... 3. 1, 6, 36, 216,...

7. Find the 10th term of the geometric sequence whose first term is 3 and
common ratio is —2.

8. Find the 9th term of 25, 12.5, 6.25, 3.125,....

9. A geometric sequence begins with 5 and has a common ratio of —%.
What is the sequence’s 4th term?

10. BIENLEICFEIRERRLEHIHY The 15th term of a geometric sequence is
32,768. Which choice shows the possible first term and the possible

common ratio?
A 22 B 4,3 C 15,4 D 8, —4

V0L GZ18.0°0— "6 G2959.60°0°8 9E€Sk— "L ZTLEVSE '20Leee ‘282629 G2906€E Hk ‘G/81'SH— ‘G2'0T "G
G/80'GL'L'Se 'y 99991v'9///°962) "€  G2HE0 LG6SSE— ‘GLE6'09V LY — ‘G21'82E9— "¢ %1798 ‘%LZL— ‘%017 L siemsuy
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- 10 | Chapter Review
%j Quadratic Mini Golf

Below is a map of four holes on a miniature golf course. The object of this
mini-golf game is to use the graph of a quadratic equation to build a
bumper around the holes that will make it easier to sink your putts. You
want to putt your golf ball into a black hole. If your ball goes into a white
hole, you lose it. The distances shown on the golf course below are units
that correspond to the units on a coordinate grid. From the four equations
below, pick the one whose graph will make your putt easier for each hole.

a.y=4x2—8x +4 b.y=—x2+2x+5
c.y=x2—6x+1 d. y = —2x%2 + 12«
Hole 1 Hole 2 Hole 3 Hole 4
Equation: Equation: Equation: Equation:

B NP N NS N

y AY LAY AY
O iNe) \J
U 4 t5 U 5]
2 2 4
— 9 3
Ol 12345 6% 6 5

= @3 ® 1@

[o] O 9 O O 12345 6x of |12 [x

X
\ @ e/
Answers are located in the Answer Key.
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11-1 Simplifying Radical Expressions

(Pages 586-592)

Product Property
of Square Roots

For any numbers a and b, wherea =0 and b = 0, Vab = Va-Vb.

Quotient Property
of Square Roots

For any numbers a and b wherea = 0 and b > 0, \/% = %-

Rationalizing the
Denominator

Use the following steps (called rationalizing the denominator) to remove a
radical from the denominator of a fraction.

Va _ Va Vb o Vab
Vb Vb Vb

,wherea=0andb >0

Conjugates

The binomialsaVb + cVd andaV b — ¢V d are called conjugates of each

other. You can use the fact that (a b + c\/g)(a\/g - c\/g) =a% — c2d to
produce a product without radicals.

Radicals and
Absolute Values

When finding the principal square root of an expression containing variables, be
sure that the result is not negative. Use absolute value to ensure nonnegative
results where necessary.

\/;=|X| \/)E=x\/; \/X_=X2 \/X—5=X2\/; \/X_=|x3|

Simplest
Radical Form

A radical expression is in simplest form when the following three conditions have

been met.

1. No radicands (the expressions under the radical signs) have perfect square
factors other than 1.

2. No radicands contain fractions.

3. No radicals appear in the denominator of a fraction.

Try These Together

Simplify. Leave in radical form and use absolute value symbols when necessary.

1. V&4

2. VI0 3. V12542

HINT: Find the prime factorization of the number under the radical sign, then simplify the

perfect squares. For example, \/12 = \/2 -2 -3 = V4-\V3=2V3

Simplify. Leave in radical form and use absolute value symbols when

necessary.

4. V156

8. |b*
49

5. V270 6. V800 7. \V 44b5

9. /36 10. |16 11. 2xV8 - 8x\V7

23 x2

12. O 2T Simplify (y + \/5)(y —V5).
Ay2—2\/5-5 B y2—2\V5 c »2-V10 Dy2-5

x|

azhk PLAPTE L

. & . L. . . . . . . .
T Ok 396 [q'8 THLAGCL BA0C9 0EAES BEATY SAIMSE OLAET 1ZATTL siemsuy
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11-2) Operations With Radical Expressions

(Pages 593-597)

Radical expressions in which the radicands are alike can be added or
subtracted in the same way that monomials are added or subtracted. If the
radicals in a radical expression are not in simplest form, simplify them first.
Then use the distributive property wherever possible to further simplify the
expression. You can also use the FOIL method to multiply radical
expressions with different radicands.

a. Simplify 3V11 + 2V7 - 5V7 + 9V11. b. Simplify 212 + 4V/3.

V11 +2V7-5V7+9V11 2V12 + 4V3 = 2(V22V/3) + 4\/3
=@2-5\V7+3+9V11 - 2(2V3) +4V3
= -3\7+ 1211 N3+ 4V3
-8V3
Try These Together
Simplify.

1. 3V6 + V6 2. 14\V/5 - 25 3. 4\/18 + 2\/8

HINT: Make sure the radicals are in simplest form first, then use the distributive property to
further simplify the expression.

Simplify.

4. 37+ 4V7 - 37 5. 4\/13 — 213 + 6V13 6. 2V 7x + 3V 7x
7. 5V3a + 434 8. 2Ve¢ + 6Ve — 3Ve 9. 4\/8 + 38 + 28
10. V16 + V24 + V9 11. V20 + V28 — V25 12. V30 + V40 — V12

13. 2V2 + 2 \/% 14. 6\/50 + 3\/3 15. 272 — 3V/50

16. Sailing Before modern navigational tools, old sailing ships would have
a small platform on top of the front mast called a crow’s nest. Sailors in
the crow’s nest could see land or other ships that were much farther away

than the sailors on deck. The equation d = - /% can be used to find the

distance d in miles a person 4 feet high above the water can see. If the
deck was 20 feet above the water and the crow’s nest was another 32 feet
above the deck, about how much farther could sailors in the crow’s nest
see than those on deck? Round to the nearest tenth of a mile.

17. BELLEIGT A RES eI Simplify 6\V3x + 4\V/3x — V3.
A 9V3x B 9Vx C 10V3x D 27Vx

V'LL JeuuRj W pEINOCE ‘9L ZAE- Sk EAE+TAOE YL ZAEEL EAZ-OLATHOEATE G- LAT+ AT L
9AZ+L0L ZABL'6 OAG8 BEABL XLAS9 ELABS LAYV ZAOLE GATHT 9AP L isiemsuy
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11-3) Radical Equations (rages 595-603)

Equations that contain radicals with variables in the radicand are called
radical equations. To solve a radical equation, first isolate the radical on
one side of the equation. Then square each side of the equation to eliminate
the radical.

Examples

a. Solve Vx — 4 = —2. b. Solve V2x —4 =x — 2.
Vx—4=-2 Vox—4=x-2
\/_ =2 Add 4 to each side. (\/ 2x — 4)2 =(x — 2)? Square each side.
(Vx)? =22 Square each side. 2x—4=x2—4x+4  Simplify.
x=4 Evaluate. 0=x2—-6x+8  Subtract.
Check the solution. )0( - S(O_I’ ;)(X 2_ 2 Z zcet?I:e Zero
Vix-4=-2 Product Property.
Va-4=-2 Check your solutions.
2-4=-2 Vox—4=x-2 Vox—4=x-2
2= 2 Vo) —4=4-2 Vo —4=2-2
Va=2 Vo=0
2=2 0=0
Try These Together

Solve each equation. Check your solution

1. Vx=V3 2. Vy=Vs6 3. Va=3V5

HINT: Isolate the radical and then square both sides to eliminate the radical.

Solve each equation. Check your solution.

4. Vy—-4=0 5. Ve+4=0 6. Vs+2=0
7.V3t+1=6 8. Vox—2=4 9. 16 - 5V 2y = 1
10. 3+ 2Vm =7 11. 5+ 3V4x = 8 12. Va—-3=a—-5
13. Vx+6=x+4 14. 3+Va—-3=6 15. 15+ Vy — 12 = 33

16. Physics The period T of a pendulum is the time it takes to make one

complete swing. At the Earth’s surface, T = 27 where T is measured

L
32°
in seconds and L is the length of the pendulum in feet. To the nearest
tenth, how long is a pendulum with a period of 2 seconds?

17. tandardlzed Test Practlce Solve the equation Vi +7=2V2.

c7 D 8

VL ¥2ZEe9L 98EGL ¢l vl
¢—'¢ek L2k L vOL *76 68 ZLLL uopnios ou g uopniosou g gL'y Gy '€ 9'¢ €L :slemsuy
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11-4 The Pythagorean Theorem (pages 605-610)

You can use the Pythagorean Theorem to find the length of any side of a
right triangle if the lengths of the other two sides are known. A corollary to
this theorem can be used to determine whether a triangle is a right triangle.

If a and b are the measures of the legs of a right triangle and c is the measure of the

Pythagorean Theorem hypotenuse, then c2 = a2 + b2,

Corollary to the If ¢ is the measure of the longest side of a triangle and ¢ # a2 + b2, then the
Pythagorean Theorem | triangle is not a right triangle.

a. Find the length of leg b of a right b. The lengths of the sides of a triangle
triangle if the length of leg a is 24 and are 14 m, 12 m, and 10 m. Is the
the length of the hypotenuse is 30. triangle a right triangle?
c2=a2+b?  Pythagorean Theorem c?2=a%+ b? Pythagorean Theorem
30% = 24° + b?  Substitute. 142 2 122 + 10>  Substitute.
900 = 576 + b2  Evaluate. 196 2 144 + 100 Evaluate.
324 = p? Subtract 576 from each side. 196 + 244 Add.
V324 =b Take square root of each side. The triangle is not a right triangle.
18=0b Simplify.

The length of leg b is 18 units.

Find the length of each missing side. Round to the nearest hundredth.

1. 2. 3.
14
6& 15& Ae
3 b :

If ¢ is the measure of the hypotenuse of a right triangle, find each
missing measure. Round answers to the nearest hundredth.

4. a =12,b =32,¢c = _? 5. a=7,b=10,c = _?

6. a =16,c =52,b=_7 7.a=2,b=4,c=_7_

8. b=18,¢c=\V740,a = 2 9. a=50b=V10,c= 2

10. Art Jessica is making a collage of rectangles for her art project. The
largest rectangle is 12 inches long and 8 inches wide. What is the length
of a diagonal of the rectangle?

11. REITEGFAIRCEN{EHIHR Jamal and Gloria start hiking from the same
point. After Bill hikes 7 miles due east and Jamal hikes 4 miles due
north, how far apart are the two hikers?

A 529 mi B 540 mi C 8.06 mi D 9.25mi

O'LL "Ulgy'yLINOGe "0k ¢6'G =976
Or'0c=8'8 /Ly =0°L 86y =09 ¢l =9'G BIVe=0% GOCl =8¢ G66=0Q°¢c |L'9=O"|:SIamsuy
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11-5 The Distance Formula (pages 611-615)

You can use the Distance Formula, which is based on the Pythagorean
Theorem, to find the distance between any two points on the coordinate plane.

The The distance between any two points with coordinates (x,, y;) and (x,, y,) is given by the
Distance | following formula:
Formula d= \/(x2 = %)% + (Y, — ¥p)?

Examples

a. Find the distance between (2, 3) and b. Find the value of a if (a, 3) and (2, —1)

(6, 8). are 5 units apart.

Letx,=2,y;, =3 x,=6,andy, =8. Letx,=a,y; =3, x,=2,y,=—1,andd = 5.
d:\/(xg_x1)2+()/2_}/1)2 d:\/(xg_x1)2+(}/2_}/1)2
d=V(6-22+(8-3? 5=\@2-a2+(-1-232

d=V4 + 5 5=\/(—a+22+(-4)2

d=V16+25 5=\Va2—-4a+4+16

d = \/41 or about 6.4 units. 5=\a2 - 4a+ 20

52 = (\/a? — 4a + 20)?

25 =a%—4a+ 20
0=a°—-4a-5
0= (@+ 1)a—>5) Factor
a=-—-1lora=5 Zero product property

Find the distance between each pair of points whose coordinates are
given. Express answers in simplest radical form and as decimal
approximations rounded to the nearest hundredth if necessary.

1. (4,6),(1,5) 2. (15, 4), (10, 10) 3. (-7, -2),(11, 3)
4. (6,13), (2, 15) 5. (25, 11), (18, 6) 6. (12,3V5), (6, 2V5)

Find the value of a if the points with the given coordinates are the
indicated distance apart.

7. (1,3), (a, —9);d = 13 8. (=5,a),(3,-7;d=10 9. (-9,3),(-2,a):d = V74

10. Geometry Find the perimeter of square QRST if two of the vertices are
Q(5,9) and R(—4, —3).

11. BIELLELFEINES R JEHIHY Find the distance between the points whose

coordinates are (ZW, 4\/5) and (W, 2\/%)
A V5 B \V7 c V32 D V70

g'kL sjunQo9'0L 810¢—-'6 ClL—J01-"8
90p—"L 0V9I0IrA'9 0980V, AG LFyIOGACY 898LI06VEA'E 18LI019A T 9L'EI00LA "L Slemsuy
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11-6) Similar Triangles (pages 616-621)

Two figures are similar (~) if they have the same shape, but not necessarily
the same size.

< If the corresponding angles of two triangles have equal measures, the triangles are
Similar similar. The sides opposite the corresponding angles are corresponding sides.
Triangles | < If two triangles are similar, the measures of their corresponding sides are proportional,
and the measures of their corresponding angles are equal.

a. Determine whether the A b. In the figure below, AABC ~ AADE.
pair of triangles shown |63 : Find the value of x. A
at the right are similar. B Cc Write a proportion matching B /\QC
Two triangles are similar D corresponding sides of X 3
if the measures of their o7 M each triangle. D £
corresponding angles are equal. BC _ AC 8
mLC:18g — (90° + 63°) b \p DE  AE
=27 X _ 2
m/F = 180° — (90° + 27°) 8 2+3
= 63° 2+ 3)x) = 8(2) Find the cross products.
Since corresponding angles have equal measures, 5x =16
triangle ABC is similar to triangle FED, or 5x _ 16
AABC ~ AFED. 5 5
x =32

Determine whether each pair of triangles is similar.

7 :

/\ AN 27
Triangle PQR is similar to triangle XYZ. For each set of P
measures given, find the measures of the remaining sides. &
3.p=4,g=35r=3x=38 Q—7 XH’
4. p=5,9q=5r=2,z=3
z y

5. x =20,y =18,z =16,9q = 9
6. x=225,y=18,z2=15,r =10 Y X 4

7. BIELLEICFEIRERNZERTHN The triangles in the figure at the
right are similar. Find the value of x.
A 24 cm B 48 cm 62.4 cm
C 57.6cm D 67.6 cm X
12.cm &3 cm
5cm 24 cm

DL gl=b'gl=d'9 g=u0L=d'§ GL=A'GL=x"y 9=2,=/"¢ seh'g ou‘| :siemsuy
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11-7 Trigonometric Ratios (pages 623-630)

In a right triangle, the side opposite the right angle is the longest side. This
side is called the hypotenuse. The other two sides are the legs.

PERIOD

sine of /A — measure of leg opposite ZA snA- &
o measure of hypotenuse c B
_I?gflnltlon Of, ine of LA — measure of leg adjacent LA A b c a
rlg.onometnc cosine o = ~ measure of hypotenuse COSA =
Ratios measure of leg opposite LA A b c
_ u I _a
tangent of LA = o sure of leg adjacent /A tanA =4
Examples
a. Find the sine, cosine, and tangent of angle Q. P
. __ opposite leg _adjacent leg _ opposite leg 15
sin Q = hypotenuse cos Q = hypotenuse tanQ = adjacent leg
_9 _12 _ 9 R—p—Q
=73 or 0.6 = 135 or0.8 =13 or0.75

b. Find the measure of angle P, m£P, to the nearest degree.

opposite leg 12

sin P = h = sinP= —-=o0r0.8

ypotenuse 15
Use a scientific calculator to find the angle measure with a sine of 0.8.
Enter: 0.8 [SIN-']  Result: 53.13010235  So, m/P ~ 53°.

For each triangle, find sin C, cos C, and tan C to the nearest
thousandth. Use a calculator to find the value of each trigonometric
ratio to the nearest ten thousandth if necessary.

1. A 2. B 3. 26 C
8
SB A% A<o
24
Br— c 17 c B

4. sin 14° 5. cos 68° 6. tan 80° 7. cos 60° 8. sin 85°

Use a calculator to find the measure of each angle to the nearest degree.
9. sin B = 0.8192 10. cos M = 0.7660 11. tan W = 0.2309
12. cos Y = 0.7071 13. sin P = 0.9052 14. tan K = 0.2675

15. BLelLEICFLIRESAZERHR Which equation can be used to find
the measure of the angle measuring x° under the seesaw?

. 48 48
A sin (x°) = — B cos (x°) = =—
(x°) 34 (x°) 34
. 34 34
C sin (x°) = == D tan (x°) = ==
(x°) 48 (x°) 8

D°'GL oShPL oSO9EL oS¥ZE SSF'LL LOFOL .SG'6 29660°8 SO°L €19G'9 9/.E0°S 6LZ0b
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11 ) Chapter Review

Radical Roof

The staff at Monsoon High School stores its math textbooks in the storage
buildings below. The books are evenly divided among all of the storage
buildings. However, the rainy season is fast approaching and some of the
storage buildings will leak when it rains. With your parent, help the staff of
Monsoon High School find out which roofs will leak before the rains begin.
Simplify the expressions on each building. If the simplified expression
contains a radical sign (roof), then the storage building will not leak. If the
expression does not contain a radical sign, then the building will leak. Mark
the leaky buildings with a big X so the staff will know to move the textbooks
out of those buildings.

Simplify each expression.

1. ‘ 2. ‘ 3. ‘ 4. ‘ 5. ‘

6.2V5 +3V7 - 5V5 + V7

7.13V2+V5-V2-V5-2V2

8. [V3(2 + V3) 9.|(2V5 - 7) (V5 + 6) — 55

Answers are located in the Answer Key.
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12-1' Inverse Variation (pages 642-647)

A situation in which y decreases as x increases is called an inverse
variation. In this situation y varies inversely as x or y is inversely
proportional to x. Solutions to an inverse variation can be expressed as the
product rule. The product rule states that for any two solutions (x;, ;)
Yo

X
and (xq, ¥5), X1,y = XY, and e
X2 N1

o If y varies inversely as x, then as x increases y decreases, or as x decreases y increases.
Inverse Variation

An inverse variation can be described by the equation xy = k, where k # 0.

Y2

X
Product Rule For solutions (x;, y;) and (X,, ¥,), X;y; = Xy, and X—l =3
2 1

Solve for x.

If y varies inversely as x and y; = 5 when x; = 9, find x, when y, = 15.

Method 1 Method 2

X1Y1=X5Y5 Use the product rule. ? = % Use a proportion.
2 1

: 9 15 :

9-5=x,-15 Substitute. =5 Substitute.

2
45 =x, - 15  Simplify. 45 = 15x,  Cross multiply.
3=x, Divide both sides by 15. 3=x, Divide both sides by 15.

Write an inverse variation equation that relates x and y. Assume
that y varies inversely as x. Then solve.

1. If y = 10 when x = 7, find y when x = 5.
2. If y = 21 when x = 10, find y when x = 4.

3. Ify = 17.5 when x = 12, find y when x = 8.
4, If y = 5 when x = 5, find x when y = 2.
5. Ify = 13 when x = —3, find x when y = —3.9.
6. Find the value of y when x = 5 if y = 8 when x = 10.
7. Find the value of y when x = %if y = 27 when x = %. ~
—
8. If x = 2.1 when y = 7.2 find x when y = 7.56. o
]
9. BEL[ENTEIRESRJEHIHE Assuming that y varies inversely as x, find the %
value of x wheny = —17ify = —12 when x = —8%. 6
A x=-12 o4 B «x 24 C x 6 D «x 6

06 ¢8 672 99 0L'G G¢Lvy G29c'€ G¢cG'¢ viI'L siemsuy
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12-2) Rational Expressions

(Pages 648-653)

A rational expression is an algebraic fraction whose numerator and
denominator are polynomials. Any values of the variable that result in a
denominator of zero must be excluded from the domain of the variable.
These are called excluded values of the rational expression. To simplify a
rational expression, eliminate (by dividing) any common factors of the
numerator and denominator using the GCF.

Example

Simplify 1)232% and state the excluded values of b.

b-3 b-3 ;
= Factor the denominator.
b2-25-3  (b-3b+7) actor the denominato

b—-3=0 and b+1=0 Exclude the values for whichb — 3 =0and b + 1 = 0.

b=3 b=-1
Therefore, b cannot equal 3 or —1.
1
b-3 _ _ b—3 o , . B
b-3br1) M(b ) Simplify the fraction by dividing by the GCF, b — 3.
=53 + P b+-1,3
Try These Together
Simplify and state the excluded values of the variables.
3 2
1 Ta 2. x +3x + 2
14a %2 —4x — 5
HINT: Find the exclude values before you HINT: Factor both the numerator and the
simplify the expression. denominator.

Simplify and state the excluded values of the variables.

3. 82y g, % . 20xy2° 6. 50
30x x8y 60x2yz3 a? + 3a
7. A2 g, 10r-5x 9. -2 10, L4
11. ijzcj f 12. a? fgzi 14 ) xzez ixzz : 14. zz i Zﬁ t g
15. Simplify the rational expressmn 59 g
A 4x+17) B 4(x — 7) Cxx:$9 DxZ7

. 9
agr +o9- 9&/( /‘,171179“( = x ¢t

o zpltl. £X° # £X'G+X # X' XZ 2x X
z- - el L UL TG ST 0L GEXGHXE 0£X 358 o ]
e-0xetiZ9 0xzorA0£x"Tg OsMo;exvv 0#X'2e G- (‘;Mz 0+ 5L siomsuy
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12-3) Multiplying Rational Expressions
(Pages 655-659)
To multiply rational expressions, you can divide by the common factors

either before or after you multiply the expressions. From this point on, you
may assume that no denominator has a value of 0.

Example

Multiply % L
;ﬁﬁ% ’ % = ﬁ% : % Factor the denominator.
= égj% -2};; Divide by the GCF of 2x(3x — 2) before multiplying.
= 2()()5r 7 or 2X)jr > Multiply. Then, simplify the denominator.
Try These Together
1. Multiply “1_”22 5, 2. Multiply (x — 8) - — 4 —

HINT: Divide both numerator and denominator by
the same quantity—their greatest common factor.

HINT: Write x — 8asx;8.

Find each product. Assume that no denominator has a value of 0.

15a  2b% 3xtyz2 4 ab
3. - — 4. - = 5. 16abc - —
b3 3 24y2  «x 4% ez
25mn?  10n3 T 12 —1) . a2
6. 4n 5m 7. (2x + 8) x+ 4 8. 3a a—1
2 2 x2—-9 9x—6 2x — 10 62
g, Xtz . 10. : 11. :
5 x2 + 2 x—3 3 3x x2 — 25
’ X x+4 "2 +6 22+ T7x+3 ’ x2 + 4x x+5
15 Y36 y-4 16, x+12 -2 17 3P -6x—-9 -4
Ty +3  y2+2y—24 TxZ-x—-2 6x+24 T oxZ-x-2 6x+12

18. BTy Multiply 22 tldx 49 . x 7
2

49 x+ 7
Ax+7 B 1 c1 D x — 2
x+ 7
. [ T X=X, c+4 . v +X . 6+ X9 + X . v+X
o8k g—x Lt —x 9k g S xgox th 5 € gy ¢t
S+Xx, . XS, . . [ o A2 . w 8tX T ..
Xy PP 9 XL+ XE0L 56 BY8 WLTL ez 9 gagr S zy P GPOLTE 7 ¢ gg b isiemsuy

© Glencoe/McGraw-Hill 93 Glencoe Algebra 1



NAME DATE PERIOD

12-4) Dividing Rational Expressions (pages 660-664)

To divide algebraic rational expressions, multiply by the reciprocal of the
divisor (the second fraction).

2 _
Find ¥~ 4 + *+2

5x Tx-—2
-4 . x+2 _x2—-4 x-2 . XxX+2. x—2
5  x—2  Bx xi2 Therec:procalofx_zlsx+2.
1
_ -2 x-2 .
= 5 =3 Factor. Then divide by the common factor x + 2.
 x—2x—2 _x—dx+4 )
= X or Bx Multiply.
Try These Together
. 1 5m? . 3mb . 13a—15
1. Find —— + ——. 2. Find =——— + (@ — 5).
10 12 at+4 ( )
HINT: First rewrite, multiplying by the reciprocal of ) ) 1
the second fraction. Then divide by the greatest HINT: The reciprocal ofa — 5is 35

common factor.

Find each quotient. Assume that no denominator has a value of 0.

3. L . AW 4. 10bc? + 2abe 5. 25 . x5
3yz? 3yz 8b 8 32
x—8 . x+2 42 +4 . x3+«x b2-25 .

6'x+3 i 7. 2 : . 8. — = (b +5)
n2-1 . n+l 465 . 4p? 9%k +10 . 2

9. 3 " 3n+3 10. b+3 ~ 5b+15 11. k-3 k-3

_ 2 _

12. 8 . y2 2 13. 2ac-i—l - 4 14, ¥ +x—6 . x2+3
y+ 2 ys—4 x“+ 8x + 7 2x + 14 2x 4x> + 8«x
n—3 n?+ 7n + 12 22+ 2x+ 1 x+1 m-—6 m2 — 4m — 12

2
18. BE T e TT] Find the quotient X+ 1 + 2" +6x+5

2 4
2 1 x+5
B 2(x +5 C —(x+5 D
x+5 ( ) 2( ) 2
o —x
V8L v°LL T'QL chb+UL+UuGL 8 — X'Vl
[ . . . . v, ., £+Xx, . e A L y+E W
TEL 8L SHYLL (GS0L L-U oG8 TL gox® V'S sgey v € g @ 5 Lisiemsuy
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12-5) Dividing Polynomials (rages 666-671)

To divide a polynomial by a monomial, divide each term of the polynomial
by the monomial. To divide a polynomial by a binomial, first try factoring
the dividend. If you cannot factor the dividend, use long division.

Examples

a. Find (552 — 3xy + 2y2) + 2xy. b. Find (#2 — 5¢ + 10) =+ (¢ + 3).
5x2 — 3xy + 2y Bewrit fracti Since the dividend, t2 — 5t + 10, cannot be factored,
2xy ewrite as a fraction. use long division.

3yt L t
"2y 29 2 Divide each term by 2xy. t+3)2 —5t+ 10 2t
_5% 3 Y o () t2 + 3t Multiply t and t + 3.
TR +3 Simplify each term. —- Subtract.
. B5x 3.y t— 8
The quotient is — — - + —
q 2y 2 x t+3)t2 — 5t + 10
(-) 2+ 3t
-8t + 10 Multiply —8 and t + 3.
(=) —8t—24 Subtract.
34
The quotient is t — 8 with remainder 34 or
B 34
t—8+ P
Try These Together
1. Find (x3 + 4x — 8) + 2x. 2. Find (y2 + Ty + 10) + (y + 2).
HINT: Divide each term of the dividend by 2x. HINT: Factor the dividend, y? + 7y + 10.
Find each quotient.
3. (k2 — 12k + 6) ~ 3k 4, (x2 + Tx + 10) ~ (x + 2)
5. (x2 —5x +6) ~ (x — 3) 6. @2—3a—4) +(a+1
7. (292 + 10y + 8) + (y + 4) 8. (x2+ 8 +14) ~ (x + 1)
9. (262 -5b +8) =+ (b —2) 10. (2x2 4+ 9x + 3) + (x + 3)
2 _ 2 2
8t n+3 x+1
6x2 + x — 10 y3 —4y2 + 2y + 8 B +x—2
14. 5" 15. i 16. *—
17. BEILELTEINEE S JEHTES Find (3x2 + 6x + 9) + 3x.
A 3x+3 B 3x + 2 Cx+3+% Dx+2+%
Qs z+x+ o F e k- g
£ - Xg . L+ X ) g+u . I ¥ 8. g +x ) z-4q )
S + S+ XS vl T+’V+X gl T+UZ cl zts -7 LE T—S+X3 0] 5 T L —Q4c'6
X 4x8 gHMeL 1-89 T-XG GHXY Ty -tg GHAT L g+ L isiemsuy
4
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' Rational Expressions with Like
Denominators (rages 672-677)

To add or subtract rational expressions with like denominators, add or
subtract the numerators and then write the sum or difference over the
common denominator. To subtract a quantity, add its additive inverse.
Remember to simplify your answer, if necessary, by dividing by the GCF.

Examples

. TE 21 . . 6y—3 , 5y+1
a. Find 9 9 b. Find 2y_1+1_2y.
7t ot — 1 7t—(2t—1) The denominator of the second expression can be
9 9 ~ 9 rewritten. 1 — 2y = —(—1 + 2y) or —(2y — 1).
5t + 1 6y — 3 S5y+1 _6y—-8 bSy+1
- 2y — 1 1-2y  2y—1 2y — 1
_6y-3-(y+1)
N 2y — 1
_y—4
T2y —1
Find each sum or difference. Express in simplest form.
9 —12 —5x 12x 3 9
.+ 2 . + 2 L2 -2
1 3m 3m 2 21 21 3 X X
t+2 t y+ 3 4y — 6 2x —14x
. - = . + L= -
4 4 4 5 2 2 6 8 8
3c c+1 Tk 6k -2 x—3
. + . — . +
7 4c + 1 4c + 1 8 k+2 k+2 9 x—5 x—5
3n n—=6 3d — 2 d+4 a _ 8+a
10. 2n -3  3-2n 11. 2 32 12'a+4 a+4
2n n-—1 x—4 2x — 5 x—9 2x — 12
13. - 14. + 15. -
3 5bn + 5 5n +5 1—x x—1 5 x+ 2 x + 2
16. BIELLELFEIN SR JEHIH Which of the following is an 10a
expression for the perimeter of the rectangle? _Sazdb
A 15ab B 20a + 105 5b
3a — 4b 3a — 4b 3a-4b
15ab 10a — 5b - .
c 9a — 8b D 3a — 4b
. 2+ x
g9k g7x— St
. S. v+e. . €—-ug. w Ot . . S .« C. X o E£. w .
bvb e g2k L2 a0k L6 T8 LTL XSO oS b g8 T L isiemsuy
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12-7 Rational Expressions with Unlike
Denominators (rages 678-683)
The least common multiple (LCM) of two or more positive whole numbers is
the least positive number that is a common multiple of all the numbers. To add
or subtract rational expressions with unlike denominators, first rename the
fractions so the denominators are alike, using the least common denominator of
the fractions. You may need to factor one or both of the denominators first. The
least common denominator (LCD) is the LCM of the denominators.
Examples
. 5 4 . x _ 5
a. Find 2 + 32" b. Find ——— - -~
List the prime factors of 2y and 3y? to find the LCD. LCD: (x — 1)x — 2)
2y=2-y 32=3-y-y x 5
Use each prime factor the greatest number of times X 1X(X i ;)2 56— 1)
Z ca;;;.nzarz in each of6 tl72e factorizations. S Ko K-8  x-x-D
223y yor6y _ x2-2_ __ b5x-5
Change each rational expression into an equivalent T x—1)x-2) (x—1)(x—2)
expression with the LCD. X2 — 2x — (5x — 5)
5,4 _53) , 42 T k- x-2)
2y 32 2¥3y)  3A2) X2 7x+5
_ 1% 8 1y +8 - Dx -2
6y2  6y? 6y°
Find each sum or difference. Express in simplest form.
1 2 1 2 10 5
1. — — = 2. — + = 3. — + =
2x 10x Tx x xy? oy
4. 2 -7 5 —2 405 6. 1 — 2
a® a 3x + 6 x+ 2 2 — 8 x—4
2x x 5 3 4  bx
7'x+1+4x+4 8’x+6+x+3 9'x+3 x—3
10 - 4 2 1. —* - 38 12, % X
x2— 16 x+4 x— 10 x2 — 100 x—1 x2+5x— 6
yEM Standardized Test Practice [Egt%| 3 + 2
x2 +x — 20 x+5
x—4 x2 +x — 20 x—4 x2 +x — 20
9= XG X 00L =X . 9L =X,
Qe Sezr ¢t toxor+x Hb o goxs OF
6-oX . BLANGE X pAXy 8o 94Xe. P X o 0b
Xl -p6- 0 “ggrm 8 Txe L e 9 T S GvmE Y o€ g ¢ g b v
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12-8) Mixed Expressions and Complex
Fractions (pages 684-689)

A mixed expression is an algebraic expression that contains a monomial
and a rational expression. Simplifying a mixed expression is similar to the
process used in rewriting a mixed number as an improper fraction.

Muiltiply.

Simplifying %
a Complex | Any complex fraction s where b # 0, ¢ # 0, and d # 0, can be expressed as %-
Fraction d
Example
3+3
Simplify .
4
3486 3% .6
X = _X X The LCD of the numerator is x.
X+2 xXt2
4 4
3+ 6
= i 2 Add to simplify the numerator.
4
=x*6. 4 Multiply by the reciprocal of the divisor.
X X+ 2
= gXX—JrZz "5 f 2 Factor to simplify before multiplying.
1
= 3A2) . 4 »
X P Divide by the common factor of x + 2.
12 1
X

Write each mixed expression as a rational expression.

_4 _ 2 _n+4 x+5
1. x p 2. 4 P 3.9 1 4'3+x2—25
Simplify.
a xyz 5 3
3 ra ™t ttiTg
5. 6. —— . — 8.
24 ¥5z m+ 7 9 4 4
bd x4 m t— 2
X
‘M Standardized Test Practice it s its g ; 2.
x—5
x + 1 x2 — Bx X 2x — 5
B ——— C ———— D
2x — 3 x+ 2 22— 3x — 10 x+3
. 2 o LW, A T S—Xx ., LU, L+X . X .
86 grz—5 8 grzwl X9 g8 now? s-ue € 931)(173 =% b isiemsuy
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-12-9) Solving Rational Equations (rages 690-695)

A rational equation is an equation that contains rational expressions. To
solve a rational equation, multiply each side of the equation by the LCD of
the rational expressions in the equation. Doing so can yield results that are
not solutions to the original equation, called extraneous solutions or
“false” solutions. To eliminate extraneous solutions, be sure no solution is an
excluded value of the original equation.

Example

a

3a+4 _
a+1 =3

a+1

a 3a+4 _
a+1 3

Solve +

a+1

(a+1)(ai1+

a+1

a 3a+4 _

33+4>=(a+1)3

Multiply each side by the LCD, a + 1.

(@+ 1)a 7 +@+1) 217 (@ + 1)3 Use the Distributive Property.
a+3a+4=3a+3 Multiply.
4da+4=8a+3 Add.

at+4=3
a=—1

Subtract 3a from each side.
Subtract 4 from each side.

Since —1 is an excluded value of the original equation, —1 is an extraneous solution.
Thus, this equation has no solution.

Solve each equation.

1.2 +4-1 2.n-4=25 3. =3 -7+ %
3y vy 3 n X
1_ 3 x—2 _ -9 r
4't_t—6 5. +(x+7) 6. 2x P
k+8 k-4 _ a+1l _a+1 n—3 2n  _
7. A B 3 8'—a 0 — 4 9'n—1+n—1 2
w+b5  w_1 x  _ 1 n—1_n+1
10. 56T 4% . === 12. n+3
x 2 _x y+3 _ . y+1 c+4 o _c
13'8+x_4 14'y+2_1 S 15.C_2 =1
Ml Standardized Test Practice JSAE % - == %
A x=-3 B x=3 C x=-3,3 D no solution
0'9L ¥‘OL—"GL uolnosouyL ¥ ‘v— gl
g¢el C't—"LL ¢—‘/—"0L uonnosoue -8 ¥L v'09 L—'/-G P %— ‘e—="¢ G'L—"2 VI L silemsuy
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12 | Chapter Review
Connect the Dots

Imagine that you have just won the vacation of a lifetime in a raffle.
Complete this puzzle to find out how you will be traveling to your
destination. First simplify each expression completely. Then connect the
dots following the instructions in the box at the right.

9u? 2 x? + Bx
* 3xy * 3x + 15 Connect the
answers to each
g x—2 x+4 4. -x . x problem in the
2 P-4 -1 x+1 following order:
Connect #1 to #2.
5. (x3 + 522 + Bx — 3) + (x + 3 6. 8 &
& * * ) ) 3-x 3-x Connect #3 to #4.
7 13 8 2+ 8x . 1 Connect #5 to #6.
T * x+3 x -3 Connect #2 to #7.
Connect #5 to #3.
Connect #7 to #8.
Connect #4 to #6.
8
35x 3
.Xz x ®
x2 2x 1
x 5 ° ° x 2
3 2 S22
x2 3 35x
°
x2 9 o
® 35x
X 2 X2 2x 8
ox 8 ([ ] X ) o2 8§
3 X o o X
Xy y 3
x 4
2x 4 ¢ X2 3‘x 1 o
x 3
® ®x2 2x 1
X2 2x 1 4 3y
° °
x2 2x 1 6
® 2 2x 1

Answers are located in the Answer Key.
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13-1 Sampling and Bias (pages 708-713)

m
-
S
()
e
Q
©
<
\Y)

In order to estimate some characteristic within a large group, or
population, a smaller group that is a subset of the population, known as a
sample, is often used. Samples can be random or biased. A random sample
of a population is selected with the goal of finding a representation of the
entire population without any preference.

Types of Random Samples

Simple Random . . .
A sample that is as likely to be chosen as any other sample from the population.

Sample
Stratified Random The population is divided into similar, nonoverlapping groups. Then a simple
Sample sample is chosen from each group.

Systematic Random

Each item is selected according to a specific time or unit interval.
Sample

In a biased sample of a population the sample is chosen with some favoritism.

Types of Biased Samples

Convenience Sample Any sample that consists of population items that are easily accessed.

Voluntary Response Sample | A sample which includes only willing participants.

On an assembly line, every 100th hinge is removed and inspected.
Identify the sample and suggest a population from which the sample
was selected, then classify the sample.

sample- The sample is every 100th hinge.

population- The population consists of every hinge on the assembly line.
classification- This is a systematic random sample.

Classify each sample.

1. The school newspaper asks the students to write letters stating their preferred
candidate for student council president.

2. The name of every 7th grade student is placed in one hat and the name of every 8th grade
student is placed in another hat, then 5 names are drawn from each hat.

3. A math teacher selects every 5th person in class to complete a problem on the board.

4., Shannon wants to find out which music group is the most liked by students
in her school. As a sample, she asks the 10 girls on her basketball team.

5. BIELENTEINES§ZEHIH The name of every employee at a company is placed in one bin.
Fifteen names are drawn for a prize. Classify this sample.

A Simple Random B Stratified Random
C Convenience D Voluntary Response

WV 'G  90USIUSAUOYD *p WOPUBY OBWSISAS "¢ WOPURY Paliiels g asuodsay AIRIUN|OA | :S1I9Msuy
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13-2) Introduction to Matrices (Pages 715-721)

A rectangular arrangement of numbers, or elements, is called a matrix. Its
dimensions, or the number of rows by the number of columns, describe a
matrix. Two or more matrices with the same dimensions can be added or
subtracted by performing the operation to corresponding elements. Any
matrix can be multiplied by a constant called a scalar. The process of
multiplying a matrix with a constant is called scalar multiplication.

In scalar multiplication each element is multiplied by the constant.

1 7 _[-4 10],
IfA = [5 2} and B = [ 13 _7] find A + B and 5A.
A+B= :_’ ;] + [_1;1 _13] Substitution 5A =5 [; ;} Substitution
A+B= :; I (1;4) ; i (197)} Matrix addition 5A = [28 ggg] Scalar multiplication
A+B= _12 _1;] Simplify. 5A = [22 ?g] Simplify.
(15 10 9] ,_, 17 5 10] .
IfA= [_2 _6 3],3 =[-7 5],and C = [11 _3 _1}, find each sum,
difference, or product.
1. A +B 2. A+C 3. C-A 4, A - C
5. 3A 6. —2B 7. 0.5C 8. 2A + 3C
9. B+C 10. —C - A 11. —2B + 5C 12. 3A — 4C
-5 6 2 2 6 7
13. BIENCETLFEIR SR ERIHD Find —3A — BifA = 1 0 -1|andB=| 10 8 6 |.
-2 4 5 -6 9 -1
(17 —12 1 [-7 0 -5
A 7 8 9 B|-9 -8 -7
| 0 -3 —16 4 -5 6
[ 13 -24 -13 [ 13 -24 -13
C | —-13 -8 -3 D |—-13 -8 -3
12 —-21 -—-14 12 -21 —4
k!
St 9— 06—|. . ¢— 6 6— |. . 1) lc— 6¢]. g0— G- GgG|.
[SL* ok 83*} gh elassodioN L [GL* Sl— ZS*} 0k alassodoN 6 [8’7 Ge LS} 8 [9 4 9'8] z

6 8l— 9— ¥ €— ¢l— y— € St Z 6— 6
— . . . : 2 9|qiIssod 10N L isiamsu
o+ rie LZ 0g 9‘7} § [L— S ¢— } v [L G- ¢ ] € [BL S ZS] ¢ o N v
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13-3 Histograms (pages 722-72s)

A histogram is a special type of bar graph in which the data are organized
into intervals. The frequency, or number of values in each interval,
determines the height of each bar in a histogram. The frequency can be
found in a frequency table, which displays each interval’s amount of data.
When analyzing a histogram, note that the horizontal axis shows the range
of data separated into measurement classes and the vertical axis shows
the frequency.

Mrs. Jackson has a total of 100 students who participated in a stock
market game. The students followed one stock each for a span of
two weeks, then recorded the stocks current value compared to the
stocks original value. For example, a stock that was originally $10.00
per share and is now $9.00 per share would be worth 90% of its
original value. The histogram displays the percent of value of the
stocks monitored by Mrs. Jackson’s students. Use this information to
answer the following questions.

25

20 — — —

15 — — —

10 — — — —

5 — — — — — — —

N —

QQIQ Qele %Qele DQQIQ 600[0 (b()°’° ,\00[0 %Qelo
QQ‘“/\' \90[9/'7’ qpo[g/ 3@]“/ D(QQI( 6601( %QQ]Q/ ,\Qob/ %che g@lq/\

1. In which interval does the median appear?

2. When looking at the distribution of the data, are there any intervals with
no data? If so, which interval has no data?

3. When looking at the distribution of the data, would you say that the data
are symmetrical? Why or why not?

4. How many students have a current stock value that is 50%—60% of the
original value?

5. Which interval has the most elements?

6. BIELLEIN LIRS R4 According to the information in the histogram,
which of the following is a true statement?

A The value of every stock is less than or equal to the original value.
B Most stocks are currently 50%—60% of their original value.

C Some stocks increased in value over the two-week span.

D The 0% —10% interval contains the least amount of data.

V9 %06-%08°G L'¥ IBU B} O} pamexs s UuolNgUisIp eul ‘ON '€ %02-%0L ‘SOA 2 %08-%0L *L Slemsuy
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Measures of Variation (pages 731-736)

Finding
Measures
of Variation

* The range of a set of data is the difference between the greatest and the least values
of the set.

e The quartiles in a set of data are the values that divide the data into four equal parts.

» The median (Q2) separates the data into two equal parts.

* The lower quartile (Q1) is the median of the lower half of the data.

* The upper quartile (Q3) is the median of the upper half of the data.

* Q3 — Q1 isthe interquartile range.

Find the range, median, upper quartile, lower quartile, and
interquartile range for 10, 14, 17, 18, 21, 25, 27, 28.

Notice that the data is already arranged in order from least to greatest.

range: 28 — 10 or 18 lower quatrtile (Q1): (14 +17) ~ 2 or 15.5
median (Q2): (18 + 21) ~ 2 0r 19.5  upper quatrtile (Q3): (25 + 27) + 2 or 26.
interquartile range: Q3 — Q1, or 26 — 15.5 or 10.5.

Try These Together

Find the range, median, upper quartile, lower quartile, and interquartile range
for each set of data.

1. 2,5,8,

7,2, 1 2. 40°, 44°, 52°, 48°,47°, 51°, 40°

HINT: First arrange the data in order. Then find the median. If the median is an item in the set of data, it is not
included in either the upper or lower half of the data.

Find the range, median, upper quartile, lower quartile, and
interquartile range for each set of data.

3. Stem |

Leaf 4. Stem | Leaf 5. Stem | Leaf

o N 00 ©

6. School

10 | 5
11 | 6

9 12 | O 1
911 =91 km 1015 = 105 yd
210 = $20

The following is a list of grades on an algebra test.

80, 92, 95, 70, 88, 60, 76, 90, 84, 74, 64, 98

a. Find

the median and upper quartile.

b. What is the lowest grade in the top 25% of the data?
c. What is the lowest grade in the top 50% of the data?

7. BLELCETGPEN RSP Which of the following does not represent
approximately 25% of a data set?

A data below lower quartile B data between lower quartile and median

C data

above upper quartile D data between upper and lower quartiles

a’Z v8™9 ¢6'd9 16:¢8"89 0C:S¢ Sb:GE 0V 'S
€8hhlgh 0t ecy GLL:1.'G88'6L:82°€ L0V G LY :2h'e G:T:L:GE L L Siemsuy
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13-5 Box-and-Whisker Plots (pages 737-742)

=

Arrange data in numerical order.

2. Compute the quartiles: Q1, Q2, and Q3. The median (Q2) is the middle value of the data.
The upper quartile (Q1) is the median of the lower half of the data and the upper quartile
(Q3) is the median of the upper half of the data.

Drawing 3. Find the extreme values. These are the least value (LV) and the greatest value (GV) of
Box-and-Whisker the data.
Plots 4. Draw a number line and choose a scale that includes the extreme values. Above the

number line, draw dots corresponding to LV, Q1, Q2, Q3, and GV. Draw a box to
designate the data between Q1 and Q3. Draw a vertical line through Q2.

5. Draw a segment from Q1 to LV and from Q3 and GV. These two segments are the
whiskers of the plot.

Example

Draw a box-and-whisker plot for this data: 2, 2, 3, 4, 4, 5, 6, 6, 7.
The median, or Q2,is 4. The LVis2and GVis 7. Q1is (2 + 3) ~20r2.5. Q3is (6 + 6) ~ 2 or 6.

LV Q1 Q2 Q GV
- d ! b

0 1 2 3 4 5 6 7 8 9

1. Recreation The table shows the number of state parks in selected states.

State Parks in Midwest States

State | No. | State | No. | State | No. | State | No. | State | No. | State | No. | State | No.

IA 53 IL 62 IN 23 KS 24 Mi 68 MN 66 MO 47

ND 11 NE 8 OH 73 OK 47 SD 11 Wi 51

a. Make a box-and-whisker plot of the data.
b. Which half of the data is more widely dispersed?

2. Entertainment The running 139, 104, 103, 130, 112, 110, 105, 132, 179,
time in minutes of early and 1928-1947 | 1,7
recent Academy Award Best 127,222,130, 118, 139, 102, 126, 100, 170, I18
Picture winners are listed in the 1980-1999
table at the I’lght 121, 122, 197, 162, 178, 142, 195, 131, 118,

a. Make a box-and-whisker plot of the data for each group of years.
b. Did the lengths vary more in early or recent years?

3. BEILEN IR ALEHITN About how much of the data does the box
contain in a box-and-whisker plot?
A one quarter B one half C all of the data D none of these

g-¢ sieakiusoel ‘gz AeM JoMmsUy 883 "Bg J[By Jomo| ql  £AeY Jemsuy 998G "Bl SIemsuy
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13 /| Chapter Review
Crossword Puzzle

Complete the crossword puzzle.

LT
il

Across

2.
5.

10.

11.

12.

13.

14.

15.

16.

rectangular array of numbers

Down

1.

the difference between the greatest and

least values in a set of data

a type of biased sample where the
items are selected because of easy
access

a type of random sample where items

are selected according to a specific time

or item interval

a portion of a larger group

the number of values in a
measurement class

a bar graph in which the data are
organized into equal intervals

the number of rows and columns of a
matrix

a type of biased sample involving
people who want to participate

Answers are located in the Answer Key.

© Glencoe/McGraw-Hill

11.

106

a type of random sample where the
population is first divided into similar,
nonoverlapping groups

a sample selected so that it represents
the entire population

the survey where the entire population
is included

an entry in a matrix

a value that is much less or much
greater than the rest of the data

the large group represented by a
sample

a sample that favors one or more parts
of a population

the number in the multiplication of a
number times a matrix
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14-1 Counting Outcomes (pages 754-75s)

Tree diagrams and the Fundamental Counting Principle are two methods of
calculating the total number of possible outcomes for any situation. A tree
diagram is a picture that creates a list of every possible outcome. This list
is called a sample space and each individual element of the sample space
is called an event. The Fundamental Counting Principle uses
multiplication to find the total number of outcomes.

Fundamental If an event M can occur in m ways and is followed by event N that can occur in n ways,
Counting Principle | then the event M followed by event N can occur in m - n ways.
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A factorial may be used to find the total number of outcomes of a scenario
with descending amounts of choices. The factorial of n, written as n!, is
calculated byn -n —1)-(n —2)-...-3-2-1.

a. 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. m m m
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.

b. Find the value of 5!. c. How many ways can you place 8 books on a shelf?
5/=5-4-3-2-1 8/=8-7-6-5-4-3-2-1
5/=120 8! = 40,320

Use a tree diagram or the Fundamental Counting Principle to find
the total number of outcomes.

1. A restaurant menu has a special where you can select from 3 meats,
2 vegetables and 2 drinks.

2. A soccer team’s kit consists of 2 jerseys, 2 pairs of shorts, and 2 pairs
of socks.

3. A pizza shop offers 10-inch, 12-inch, and 16-inch sizes with thin, thick,
deep dish, or garlic crust. Also, the customer can choose a topping from
extra cheese, pepperoni, sausage, mushroom, and green pepper.

4, BENLETCFEIRERR{ERTHY In how many ways can a group of 10 people

form a line for an amusement park ride?
A 100,000 B 3,628,800 C 1,814,400 D 403,200
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14-2 Permutations and Combinations

(Pages 760-767)

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.

The symbol ,P; means the number of permutations of 7 things taken 3 at a time. To find P4

Working with use the formula P, = ™ or 7!3 = 5240 = 210.
Permutations and (ont' " -3 24
- The symbol ,C, means the number of combinations of 7 things taken 3 at a time. To find ,C,
Combinations ol 2 5040
oo " T ooE 14a S

use the formula .C, =

a. Find P, b. Find ;C,
5P;=5-4-30r60 First find the value of ;P or ﬁ
-_o _5432-1_ From Example A, you know that ;P is 60.
5P3 G35 5.7 60 P y 53

Divide 60 by 3!. This is & or 10.

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, 9. ,,P; 10. 7! 11. 9!
512! 8!4!
12. .C, 13. ,Cs 14. 2% 15. 2o

16. BIENLEICFEIRERRLEWHY 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 £ D 2
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14-3) Probability of Compound
Events (pages 769-776)

A compound event consists of two or more simple events. When one event
does not affect the others, we say that these are independent events. If
the outcome of an event does affect the outcome of another event, we say
that these are dependent events.

A bag contains 4 red marbles, 5 blue marbles, and
3 green marbles. Two marbles are picked at random.
Find each probability.

a. 2 red marbles if the first marble b. 2 red marbles if the first marble
is returned before the second is not returned before the second
is chosen is chosen
Since the first marble is returned before the second Since the first marble is not returned before the

one is chosen, the events are independent. second one is chosen, the events are dependent.

-4 1 -4 1
P(red) = 1203 P(red) 12003
P(red, then red) = 3

11

or P(red after one red is selected) =

17 3 1
3 77977

W=
[T

1
3
P(red, then red) =

1. School Eva forgot to study one of the chapters for her history test so she
had to guess on two multiple-choice questions which each had four answer
choices. What is the probability that she got both questions correct?

2. During a magic trick, a magician randomly selects two cards from a
standard deck of cards.

a. Find the probability both cards are clubs if the first card is returned to
the deck before the second card is selected.

b. Find the probability both cards are clubs if the first card is not
returned to the deck before the second card is selected.
3. Gift Wrapping A gift-wrapping service offers the following choices.

Paper: Sunflowers, Stripes, Spirals, Silver, Plaid
Ribbon: White, Silver, Yellow, Gold

a. What is the probability that a customer who chooses at random will
choose sunflower paper and yellow ribbon?

b. If you choose at random, what is the probability of selecting paper with
either stripes or spirals with white ribbon?

4, BEITENTEIR N {EHITY The probability that Tara will make a free throw
is % What is the probability that Tara will make her next two free throws?

3 9 3
AZ B C1_6 D§
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14-4) Probability Distributions (pages 777-751)

A random variable is a variable whose value is the numerical outcome of
a random event. The probability of every possible value of the random
variable is called a probability distribution. Probability distributions
have the following properties.

1. The probability for each random variable x is 0 = x = 1.
2. The sum of the probabilities for each value x is 1.

3. The probability for any compound event is equal to the sum of the
probabilities of each individual event.

- The owner of a bicycle shop recorded the number of
bicycles owned by each of his customers. The results
are shown in the table.

Number of Bicycles | Number of Customers
1 13
2 21
3 17
4 11
5+ 2

a. Find the probability that a randomly b. Find the probability that a randomly

chosen person owns 3 bicycles. chosen person owns at least 4 bicycles.
P(X=3) = % The number of customers P(X=4) = ;—i
with 3

P(X=4) =0.203125

P(X = 3) = 0.265625  bicycles divided by the total P(X = 4) = 20.3125%

P(X = 3) = 26.5625% number of people surveyed

Use the probability distribution table to answer the following

questions.
X = Number of Bicycles P(X)
1 0.203125
2 0.328125
3 0.265625
4 0.171875
5+ 0.03125

1. What is the probability that a randomly 2. What is the probability that a randomly
chosen person has less than 3 bicycles? chosen person has at least 3 bicycles?

3. BLelLEICFEINES eI What is the probability that a randomly chosen
person will have at least 1 bicycle?

A 20.3125% B 79.6875% C 100% D 120.3125%
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14-5, Probability Simulations (rages 782-7ss)

The type of probability that you have used so far is theoretical
probability, which is calculated by dividing the number of favorable
outcomes by the number of total possible outcomes. Probability can also
apply to the actual data that is collected by conducting an experiment. This
type of probability is called experimental probability. Experimental
probability is a ratio that compares the relative frequency, or the number
of times a favorable outcome occurred, with the total number of times the
experiment was conducted. Performing an experiment many times, recording
data, and analyzing results is called an empirical study. When conducting
an empirical study with an event that may be unrealistic to perform, you can
use a simulation, or similar experiment with the same probability as the
desired experiment.

the number of favorable outcomes

Calculating Theoretical Probability P(event) = the number of possible outcomes

P(event) = the relative frequency of favorable events

Calculating Experimental Probability rotal urber of Gvents

Examples

A Number Cube is Rolled 20 Times | a. What is the theoretical b. According to the
Number Rolled Frequency probability of rolling a data, what is the
] 5 6 on a number cube? experimental

> 5 pe) =1 probability of rolling a
©6) =5
B 6 on a number cube?
3 3 P©) = 16.6% ;
4 8 P®) = 55
5 1 P(6) = 5%
6 1
A card is drawn from a standard deck Clubs 29
of 52 playing cards. This process is .
repeated a total of 100 times. The Diamonds 17
results have been recorded in the table. Hearts 31
Use this information for Exercises 1-3. Spades 30
1. What is the experimental probability 2. What is the experimental probability of
of drawing a club? drawing a diamond or a spade?

3. BIELLEICIFEIR RS {EHY What is the theoretical and experimental
probability of drawing a heart or a club?

A 50%, 53% B 25%, 31% C 25%, 22% D 50%, 48%
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14 | Chapter Review

Hidden Picture
Find each value.
1. 5! 2. 8! 3. 0P,
4. . P, 5. ;C, 6. C;

7. the number of sandwiches that can be made if a person must choose one
out of 3 different types of meat, one out of 2 different types of cheese,
and one out of 4 different types of bread

8. the number of outfits that can be worn if a person must choose one out of
5 pairs of slacks, one out of 6 shirts, and one out of 2 jackets

9. the number of ways 6 children can form a line
10. the number of ways to choose the first 3 batters from 9 baseball players
11. the number of ways to choose 2 committee members from 10 students

12. the number of ways to choose 3 types of candy bars out of 9 types of
candy bars to sell for the band fundraiser

13. the probability that a card chosen at random from a standard deck of
cards is either an ace or a club

14. the probability that a die is rolled twice and both times the number is
less than 3

Shade in each region containing an answer to the Exercises 1-14.
What do you see?

362,880

Answers are located in the Answer Key.
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- Answer Key

Lesson 1-6 Lesson 3-9
19. 6(g + a) + 3g = 6g + 6a + 3g 2. Jeep 465 miles Truck
distributive property ! \
= 6g + 3g + 6a .kllil 1 ﬁ
commutative property (+) Melbourne

= (6g + 3g) + 6a .
associative property (+) Chapter 3 Review

_ 6+ 3)g + 6a 1.-3 2.5 3.-12 4.6 5.7 6.-30
7.-7 831 9.-9 10.4 11.8

distributive propert,
property Solution to puzzle: algebra is fun

=9g + 6a
substitution (=) Lesson 4-1

Chapter 1 Review 10-19. y

1.5-1+6+2=8 2.3-(8+2)=30 K.

3.9+(5-8+42=1

4, 2x + Tx + 6y + 8x = 17x + 6y

5.5(n+1)+3(n+6)=28n+23 0 Yl 1 x

6. 6 + 5 =5 + 6; commutative property (+) Q
G P

Lesson 2-1

5. Lesson 4-5
3-2-1 01234567 2.y=3x—-5 Y| |4
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9. > 9. y 10. y
S5-4-3-2-1 012 3 45
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Chapter 2 Review o | [x

la. 1°C 1b.5°C 1lc. -7°C 1d.3°C o X
le. —2°C 1f.21°C 2. Berlin: 34°F; 11.
London: 42°F; Montreal: 18°F; Paris: 38°F;

Beijing: 28°F; Sao Paulo: 74°F 3. Sao Paulo,

Brazil, is in the southern hemisphere, and
December is summertime in the southern
hemisphere. 4. Answers will vary. [¢] X
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Answer Key

12. y 13. y 10.y = —x + 3
[o] X y 7
[o] X r
,/ 1/
14. y 15. | 4y A NGHH S
N/
o X
[e] X
Lesson 6-1
1. —t—t—1 2. gL
19 20 21 22 23 TR
16. y 17. y é } é é 1'0
A 8. —t—+—+—+—+ 4
18 10 11 12 13 14 2 3 4 5 6
Jo Il Il i l l
c ' 101 O X 5' i T i I I
h [e] X -15 -14 -13 -12 -11
6. .o, 011
. —0I.3 —OI.2 —Ol.l OTO 0!1
Chapter 4 Review
Clue 1: D = {0,5}; R = {1, 3} Lesson 6-4
Clue 2: {(0, 5), (_2, 4), (_2, 3)} 1. TN TR T N N Y N |
Clue 3: The points are: (—2, —1), (-1, 0), _'9 —|6 _'3 (') ;'), é é 12
and (2, 3).
e 2. 1+
Clue 4: no; yes; yes 86420 2 4 6
Clue 5: 4
y 3.
234567829
4. 1
o X -4-3-2-101 2 3 4
S. ——
-12-8-4 0 4 8 1216
: B —_
Chapter 5 Review 2 3456789
1.m=-2 2.m =0 3. undefined slope 7. S
4.y =5 5.x= -5 6.Sample answer: _'3 _'2_'1 (') i é é 4'1 é
y-3=2x+5. 8.m=—1
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Lesson 7-1

1.

Lesson 6-5

Xt2

10—+ x

y

3.5

@3

IxF1)

(4]5,55.5)

Y= 2x+ 1

Xt

y

A +PBy=9

-5

¥y

=Pxr+ 1

(48,11

YEXF2
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Y

l.x=4 2.t>4 3.n<4 7.w<5and

Chapter 6 Review
w>-3 9.p=borp=-3
NY YANKEES TICKETS
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Lesson 7-5
1. y o= 4 2.
3.
5.
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Chapter 7 Review

Gold: (=2, 4); Silver: (4, —3); Diamonds: no
solution; Jewels: (—1, 0); The gold is nearest
to the starting point, (0, 5).

Chapter 8 Review

1.18x7 2.2x 3.2x3 — 6x2 — 2x
4,203 +2x 5.x+5 6.x2+ 11x + 30
7.6.5 X 102 8.2.47 x 108

2,470,000; $24,700

Chapter 9 Review

1.9x(2 — y)  2.2x(2x2 + 3)

3.(x —8)x+8 4.(x—4Dx+4)

5.2(x —4)(x +4) 6.(x + 2)(x + 4)

7.(x —4)(x —2) 8.(x— 3)x+4)

9. (x —4x +3) 10.(x + 2)(x +y)

11. (x + 4)(y —x) 12.(x + 4)(x + 2y)
The outdated technology: EIGHT TRACK
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Answer Key

Lesson 10-1 Lesson 10-5
1. 4 y 1. y 2. |}y
\ / | I
/ /
\ /
[o] X
2 y 3 A AY 4 A‘/O X 0o = X
/ \ 1 \ | 3. y 4 y
g /
/ o/ / \
N
/ 1\ [e] X
/ i A 0 X
-6 |-4 |2 |O 2°X T —
y \ [o] X
4 y 5. A\ Y| i 5 y 6 y
[ 1\ o X \ \
\ /
[e] X \ / \ \
(I
| |
1
oF X i
6 A yl | i 7 y 0 %
am | j o o X Chapter 10 Review
\ . / / \ Hole 1:y = —x2+2x+5
- / \ S
21/ Y ' Q
A / \
8. | A pvl4 9. ||| 4[4 fale M
X
\\ I’ \ / [ " J
Hole 2:y = x2 — 6x + 1
\ [/ \ / A AY 4
\ /
o) X o) X 3 /
9 \1 2345/
) \%/ ®
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Answer Key

Chapter 11 Review I

OlG AlMl

Hole 3:y = —2x2 + 12x Lesson 13-5
y | 1
no a.
i EIZN —t I
VAN S S e e e e e e e N
= 0 6 12 18 24 30 36 42 48 54 60 66 72 78
o/
51/ \ 2a. 1928-1947
@3 (d 4 7}
o 1 454X
! \ 1980-1999
Hole 4:y = 4x2 — 8x + 4 ]
& y 4 90 110 130 150 170 190 210 230
X / _
4 Chapter 13 Review
3 5]
2\ ‘ / [vI-T TR T] z _ [r[an]eTe Z _ E
B Felon[vlen] Te[n]cTe] z Fs v [sTr[ewla] ] ]c] z
[0] 1 [ 2 |X o] <] Bl S N L N [
E s AlMlP L El I z “r[r|E QlU E Nlclvl

ule[w]s]iJon]s]

1. 8 (X—Leaky Roof) 2.4|x|\V/5 UnEnnEnnn
3. 61)2|c| V2ab 4.3 (X—Leaky Roof) Chapter 14 Review
5.V6 6.-3V5+4V7
1.120 2.40,320 8.5040 4.42 5.10
7.0 (X—Leaky Roof) 8.3 +2V/3 Vs 6.56 7.24 8.60 9.720 10.504
9. 32 (X—Leaky Roof) 10. 20232 11.45 12.84 13.-1 14.¢

Chapter 12 Review

3x X x+4 2 _
l.y 2.3 3'2x+4 4.1 5.x*+2x—1
-8 x2—3x+ 1
6.6 7..5 8
-8
., 35x %.
x2+;x+1
x+54 0 x-2
3 2 2
o X+3 ® 3¢ 362,880
X2 -9 2
35x
X2 ox oA a butterfly
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To the Parents of Glencoe Algebra 1 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 Algebra 1 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:

* A l-page worksheet for every lesson in the Student
Edition (98 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.

* A l-page chapter review (14 in all) for each
chapter. These worksheets review the skills and
concepts needed for success on tests and quizzes.
Answers are located on pages 113—118.

Online Resources

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

Algebra 1 Online Study Tools can help your student
succeed.

www.algebral.com/extra_examples

shows you additional worked-out examples that
mimic the ones in the textbook.
www.algebral.com/self check_quiz

provides a self-checking practice quiz for each
lesson.

www.algebral.com/vocabulary_review

checks your understanding of the terms and
definitions used in each chapter.
www.algebral.com/chapter_test

allows you to take a self-checking test before the
actual test.
www.algebral.com/standardized_test

is another way to brush up on your standardized
test-taking skills.



