1.1 Exercises

Concept Check

1

N oo ow

Cubed
Base, exponent
0

False; nine squared
equals 81.

9. Faseg; if awhole num-
ber isdivisible by 2,
thenitiseven.

Practice

1 118 3.7

5. 28.3 7.5%.7?

9. 2.32.112

11. a4 b. 2 c 16

13. a2 b. 3 c. 8

15.al b.6c 1

17. a5 b. 3 c. 125

19. a2 b. 4 c 16

2. a9 b. 2 c 8
23. a7 b. 2 c 49
25. a3 b. 5 ¢ 243
27. a.30 b. 2 c. 900
29. a.20 b. 3 c. 8000
31. al b.57 c. 1
33.a4 b.0c 1
35.al1l3 b.1 c 13
37.a22 b.0c 1
39. 13,17 41. 2
43. 8,9 45. 4,17
47. 2,251 49. 10,17
51. 4,111 53. 2*.13
55. 2°.7-11

57. -1.2*.7.11

59. 79isprime.

61. 17° 63. 5°

65.
67.
69.
71.
73.

Answer Key

Answer Key

Chapter 1: Real Numbers

-1.2*.5%
2°.3.5
3.7-11
22.3%2.47

a. 5,10, 15, 20, 25, 30,
35, 40, 45, 50

b. 6, 12, 18, 24, 30, 36,
42, 48, 54, 60

c. 10, 20, 30, 40, 50,
60, 70, 80, 90, 100

d. 15, 30, 45, 60, 75,
90, 105, 120, 135,
150

117. First, find the prime

factorization of each
number. Next, identify
the prime factors that
appear in any one of
the prime factoriza-
tions. Finally, form the
product of these primes
using each prime the
most number of times
it appearsin any one

of the prime factoriza-
tions.

Collaborative Learning
119. 1.024g13, 1£20;

Answerswill vary.

1.2 Exercises

75. 105 77. 40
79. 66 81. 140
83. 150 85. 180
87. 196 89. 210
91. 90 93. 100
95. 150 97. 364
99. 2520 101. 924
103. 7623 105. 2880
107. 7840
Applications

109. a. 90 hours

b. 6 and 5 orhits,
respectively
111. a. 840 days

b. 105, 70, 60, and
56 trips, respectively

113. a. 840 seconds
b. 24 laps, 21 laps, and
20 laps, respectively
Writing & Thinking
115. a1 b. 1

c. 1; Sofar, it appears
that any number

raised to the O

Concept Check
1. improper
3.1
5 1
7. Fase; The numerator is
11.
9. True
Practice
1.
3.
5 2 7. 10
4 4
9. L 1o
49
13 2 15 18
35 32

POWer IS CUBLIOT: £ A piinG

1.2 Exercises
17. -21 19 343
28 216
21, & 23 2
25
s 3.33_9
4-43 12
o7 6_62_ 12
7772 14
29 3_35_15
16 16 5 80
5 [ _ 7 2 14
26 26 2 52
33 18_183_54
1 13 3
35 1 37. -3
3 4
3.2 a0
11
43 2 45 1
35 2
47. 2 49. 4
3
5. & 53 _10
25 9
55 L 57. 8
4 9
59, 1 61. 2
3 16
63. > 65
77 6
67. 9 or 31
3 73
60, 28
45
71, 2Lor1>
16 16
73. 2 75. 25
4 24
77. 10 79. 1
3
gr. 9 g3 1
16 Z
g5, 1
16

1101



1102 Answer Key

87. Undefined
89. 0 91.

[$20 0]

03. 2

20
Applications
95. i; 11
20 20
23 43

97. — 9. —
45 60

101 a 2 b 2
5 25

103. a. more than 90
b. lessthan 90
c. 100 passengers
105. a. Yes, it would pass
b. Passby 5 votes.

107.a & b =
8 512

159

" 512

109. a 3% p, 212
12 12

Writing & Thinking

111. Thetwo parts are the
numerator and the
denominator. The
denominator represents
the number of pieces
in awhole and the nu-
merator represents the
number of these pieces
being considered.

1.3 Exercises

Concept Check

1. denominators
denominators
equivalent
True

© N o w

False; When subtracting
fractions, subtract the
numerators and keep
the common denomina-
tor.

1.4 Exercises

Practice
1. 2 3 -2
14
5 1 7. 3
5 2
9 1 1 1
9 8
13 82 g5 13
45 12
17. -2 19 T
! 10
21, 1 23 LY
20
o5, 11 57 U
15 20
29, 11 gy 317
20 1000
33 831 g5 3
100 5
37. L 39, -2
3 3
a1, 1 43 -2
2 16
45, 32 47. 32
5 5
29, 2 5 13
16 20
1 1
53, -- 55 -
4 10
57. 22 59, 0
16
6l > 63 L
50 50
Applications
65. 1 ounce
67. 23 inches
20
69. > inch
8
5
71 a > b. $6000
73 7 75 U
24 36
77.a 3
4

79.

b. O (the pieistotally
consumed)

23 of the assignment
45

Writing & Thinking

81. The LCM finds the least
common multiple of
aset of numbers. The
LCD does the same
thing for the set of
numbers determined by
the denominators.

83. Answerswill vary.
Adding with frac-
tions may be used
when cooking or when
measuring sewing or
construction materials.
Subtracting with
fractions may be used
when cooking or when
measuring sewing or
construction materials.

1.4 Exercises

Concept Check
1. integers
irrational
graph
True

© N o ®w

True

Practice

=
w
w
(e}

3

17.

19. I e I
2 -1 0 1 2 3

21. 4,8

23. -7,-2,0,4,8

25. -7,-2, —g, -1.4,0,

§, 4,59,8
5

OHAWKES LEARNING

27. < 29. >
3L < 33.
35, > 37.
39. = 4. >
43. True

45, False; —9<-85
47. True  49. True
51. False; —|-3>-|4
53. x=-5,5

55, x=-2,2

57. No solution

59. x=-23,23

61. Sometimes. Examples
will vary.

N

63. Always. Examples will
vary.

Applications

65. —4500 meters

67. +8844 meters

69. a. x| <3
b.

-4 3 2 1 0 1 2 3 4

71. a.

>
-3 2 -1 0 1 2 3

b. —g has the furthest
distance from zero.

73. a. x=-5 millimeters,

5 millimeters

b. Thelength of the
board can be 5 mm
longer or 5 mm
shorter than 1 meter.

c. 1.05mor 0.95m
75. a.
b. El Centro

Fresno

Writing & Thinking

77. If yisanegative num-
ber then —y represents
apositive number. For
example, if y=-2, then

—y=—(-2)=2



Answer Key 1.7 Exercises 1103

1.5 Exercises 81. Never. Exampleswill 69. $7 (anincreaseof 7 9. False; The product and
Concept Check vary. dollars) quotient will be posi-
iy 83. Never. Exampleswill 71 —14,787 ft (adecrease tive.
1. positive
vary. of 14,787 feet) Practice
3. negative 73. a. Negative
. equation 1.6 Exercises | b. Positi - >0
.6 Exerci . Positive B
7 True 5. 56 7.-21
. Concept Check ¢. May and June 9. 56 11. 26
Practice .
1. additiveinverse d. Answer will vary. 13. =70 15 -24
1 13 3. -4 i
3 |eft chh and April or 17 —288 19. 0
5 0 7.5 ' April and May
5. subtract 21. -9 23. -7.31
9. -13 11. -8 75. $250,404 1 18
7. Fase; Thesum of a
_ ' 77. 7 25 —= 27. —
13- -10 15.0 number and its additive $64 6 5
21. -29  23. -9 9. True 81. —6°C (or 6 °C below "5 S
25. —154 27. -3 Practice 0°C) 33. 4 35. -6
29. 54 31 -25 L 83. 2316 points 37. 2 39. 0
3 c T 3.6 85. 1220 gallons A3 43 17
33 = 35 = 5. 4.7 7. 0
7 8 : 87. a. 1454 people 45. Undefined
37 1 39 7 o> w5 b. 198,580 people 47. 5 49, —06
4 o
_ 89. The solution is90.85 51. 20 53, —2.3
41. -05 43. 76 1310 5.7 01 3°F g . o
45. 310 47. 27 17.3 19. 12 93' 4238 peirts 5. -5 5 o
49 23 51 18 21. 24 23. 5.9 . .
53 14 55, 35 25. -4 27. 10 Writing & Thinking 59. 0
57. 84 59 3807 20 -1 3 -1 95. Addtheoppositeof the g7 pyee (-4)(6)<3-8
20 4 second number to the
61. -97,714 3 first number. 63. True
o 33. — 35 -15 6. False
Applications 40 97. Answerswill vary. : :
63. Profit: $6000 37. -1 39. -3 When the absol ute value 6(-3)=(-14)+(-4)
j 67. True
65. a. -0.3cm, -0.1cm 4. 1 4. 0 of the numper being .
45 _8<_5 subtracted is greater 69. True
b. 0.02cm thenthe absolutevalue oo
c. Increase 47. 31<31 of the other number, the S
67 275 feat 49 19_19 difference will be posi- /3. 22,032
: 4 4 tive. 75. 1682
69. 8 feet 51. 0>-27 77. —455
71. 8 .
- . 53. ~237>-248 1.7 Exercises 79. —95
73. The solution is—$97.86.
55. 1044 > -39 _
» o Concept Check 81. -54.605
Writing & Thinking 57. -15,254 > -35,090 I
1. average, mean Applications
75. |0/+|ol=0 59. 1 61. -7
| |+| | 63, 26 65. 11 3. positive 83. -12
77. S(?metlm&s. Examples .- . 5 0 85. $2975
will vary. Applications ;
79. Sometimes. Examples 7. True 87. 8928 dlices of bread
: 67. —18°F (adecrease of 18 89. $442.800
will vary. degrees Fahrenheit) ' ’
= 91. 3cookies

OHAWKES LEARNING



1104 Answer Key 1.9 Exercises

93. 22teams 15. 143 17. -36
9. 17 grams 19.-10 21
97. $10,740 per year 30
99. 1152 bags 23. i 25. 2
101. 427 sqf 24 24
- azrsqft ;10 L 4
103. 5423 dozen Y " 32
105. 24l
s 3. 2 a3 57
107. 33,087.5 accidents 5
109. a. -8 ps 35. =35 37. 24
b. 105 ps 39. 5 411
c. 5.25 hours (or a3 -3 45 45
5 hours 15 minutes) 64
47. 67.77 49. 1541
111. 26.6cdls
113. 80 Applications
115. 78.6 inches 5L a $11-(11)+%.50
117. 315 hours 4
. b. $22.25
119. 18,631.8 square miles
c. $31
Writing & Thinkin
9 & THnEng 53. a—$42 - $35— (3 - $5)
121. Positive; The product of b. —$92

two negative numbers
will be positive so an S5, a

even number of nega- (121+15§+11§_1lj+6
tiveswill give aposi- 2 4 4 4

tive product.
Ve produ b. 61—1 pounds of
123. Answerswill vary. 24
potatoes
. 57. a.2-$225+4- %20
1.8 Exercises +4.$15
Concept Check b. $147.50
1. grouping symbols N o
3. left, right Writing & Thinking
5 _1 59. Smaller; When any
' positive number is
7. True

multiplied by afraction
9. True (or decimal) between 0
and 1, the result will be

Practice smaller. Thisiswhat
1l.a 36 b. 16 is happening when a
3. -25 5. —-10 number between 0 and
T 9. —137 lfssquared. Answers

will vary.

11, 152 13. -189

1.9 Exercises

Concept Check

1.

reciprocal

3. zero-factor
5.
7. Fase; The commutative

opposite

property of addition
allows the order to
change.

False; The additive
identity of all numbers
isO.

Practice

21
23.

25,

27.

29.
31.
33.
35.
37.

39.

3+7
4-19
30+48
(2-3)-x
(3+x)+7
0

X+7
2x— 24

. 0

Commutative property
of addition

Multiplicative identity

Associative property of
addition

Commutative property
of multiplication

Commutative property
of multiplication

Multiplicative inverse
Additiveinverse
Multiplicative identity
Zero-factor law
Associative property of
addition

6(11) = 66 and
6-3+6-8=66

OHAWKES LEARNING

41.

45,

47.

49,

51

53.

55.

57.

10(-7)=-70 and

10-2-10-9=-70

Commutative prop-

erty of multiplication;

6-4=4-6=24

Associative prop-

erty of addition;

8+ (5+ (—2))

=(8+5)+(-2)=11

Distributive property;

5(4+18) = 5(4)+90: 110

Associative prop-

erty of multiplication;

(6:(-2))-9=6-(-2:9)
=-108

Commutative prop-

erty of addition;

3+(—34) = (—34)+ 3=-31

Commutative prop-

erty of addition;

2(3+4)=2(4+3)=14

Commutative prop-

erty of addition;

5+(4-15)=(4-15)+5
=-6

Associative prop-

erty of multiplication;

(3-4)-5=3-(4-5)=60

Applications

59.

61.

a. $118.25

b, $11-[65)+$11-(41]
2 4

c. Distributive property

a $85.04-$28.79
—$50.00-$12.16
or $85.04 — ($28.79
+$50.0 + $12.16)

b. -$5.91
c. —$591+%$591=0

d. The additive inverse
property



Answer Key

Chapter 2: Solving Linear Equations and Inequalities

2.2 Exercises

1105

2.1 Exercises 57. 3b;-3 2.2 Exercises 47. Four times a number
) decreased by seven
Concept Check 59. X+ 5x—7;-21 Concept Check ) Y
61 32—y 4 _ 49. Seven times the sum of
1.1 63, 4y 4’ B sl 1 1. ambiguous anumber and one
. — 4y +5y+1; - .
3. constant 65 5+ x99 20 3. subtraction 51. Negative two times the
5. coefficients P XTI oo 5. multiplication difference between a
7. True 67. 2a°-2a 4 7 True number and eight
9. False Intheterm 12a, 69. 9ab-7a+2b; 21 9. False Subtraction is 53. Fi\{e times the sum of
12 is the coefficient. 71. 14a-15b+2c+2; 24 indicated by the phrase twice anumber and
Practice 73. 10a+ 10b + 10c; O “five less than a num- three
o ber.” 55. The quotient of six and
1. -5,3,and 8 arelike Applications i the difference between
terms; 7x and 9x are 75. $50,000 Practice anumber and one
like terms. 77. 375 pounds 1 x+6 57. Six times anumber plus
3. t—x2 and éxz are(;ilge 79 a. 47s+ 143m 3.y-4 the number minus one
erms, —oxy and oxy 2m 59. Eight increased b
are liketerms; 3x’y and b. 6170 boxes > 10 tw?ce the differen)ée
5Xy are like terms. Writing & Thinking 7. 6y—4 between a number and
5. 24,-6,and83 arelike  81. A number isaconstant one
. . 9. 4x+2X
terms; 1.5xyz, —1.4xyz, and its value does not 61. Thesum of three times
and xyz are like terms. change regardless of 1. 15-2% anumber and seven;
7. 15x 9. 3x whereitappearsinan  13. 3x—5x three times the sum of a
11. 5 13, 10x expression or equation. 15 g( ; ) number and seven
A variale, usuially 63. The product of seven
15. -2¢  17. 7x+2 represented by aletter,  17- 4(x+1)-13 e Znumber e
19. 2+ 2x representsan unknown 19, 3(x+6)+8 three: seven times the
21. 3x*+20 number or numbers, 21. 3(7-x)-4 diﬁer,ence between a
23. 13 -2y 83. a Forx=3, X number and three
4% —5(x+2)+3x+10+ 2 23 £-18
25. 7x-1 . - a2x 5 Writing & Thinking
27. —2n¢+2n-3 =4(3) -5(3+2)+3(3) ' b.. 6— x 65. The Commutative
29. —X2+3x+45 +10+2(3) 97 o 3¢ Property of Addition
.a 3x— o
31. 4n+3 =4(9)-5(5)+9+10+ 6 b 5_ 3 and Multiplication
tha its the order of
. 7a- =36-25+9+10+6 permi
33. 7a-8b _36 29. 24d items being added or
35. 8x+y = ) 31. $3.15x multiplied to change
8x : and still have the same
41 —4 43. 4 — Ax? —Bx—10+3x+ 10+ 2x 32 1t+3 does not hold true for
45, -2 _ a2 37. 7t+3 ijhbtr:fction o:j di\{ision.
. _ 39. $20 + $0.15m ErEIOre, order 1S im-
47. 3x+4,13 F0r2X 3 , portant for subtraction
49. By +1;16 4x* = 4(3) 41 2w+2(2w-3) and division problems
51. —3.1a’+ 4a; -20.4 =4(9)=36 3 EO?J‘:VHr?]% A number or the answer will
53. 3.7x+1.1; 159 The second method, 45. A number incr b change or l-)e ncorrect
55. ga: _16 asit requires fewer - easedby g7 Answerswill vary.

. fi
caculations. ve

OHAWKES LEARNING
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Answer Key

2.3 Exercises

Concept Check

1
3.
5.
7.
9.

equation
addition, equality
dividing

True

True

Practice

© N o ow

11.
13.
15.
17.
19.
21.
23.
25.

27.

29.
31
33.
35.
37.
39.
41.

45. X

47.
49,

51

53.

55.

57.

X =-2isasolution

X =4isnot asolution
x=—-4isasolution
x=-18isasolution
x=-28isasolution
xX=7

y=-4

x=-19

n=237

z=-6

59.

61

63.
65.
67.

2.5 Exercises

X=-4
y=-50.753
x=-17.214
X =246
x=-153.17

Applications

69.
71.

73.
75.
77.
79.

1945 kanji characters

a. Answerswill vary.

b. x=125

¢. The garden should be
12.5 feet wide.

4.24 light years
11,500 words
2250 students

a. Answerswill vary.

b. x=11,550

c. Clarawill need aloan
for $11,550.

Writing & Thinking

81.

a. Yes. Itisstating that
6+ 3isequal to 9.

b. No. If we substitute
4 for x, we get the
statement 9 = 10,
which is not true.

2.4 Exercises

Concept Check

1

9.

like

3. multiplication
5.
7. False; Subtract 3 from

substituting

both sides.
True

Practice

1
5.
9.
13.
15.
19.
23.
27.

x=-3 3
x=2 7.
y=-1 11.
x=-0.12

x=4 17
y=0 2L
y=-6 25.
n=8 29

X=2
X=2
t=-1

x=0
X=-2
n==6
x=0

31.

33.

35.

37.

41.

43.

45.

47.
49.

X=-4

. y=05
. x=15
. x=0.2
. X=6.1
. x=1.12

Applications

65.
67.
69.

71.
73.

75

14,000 tickets per hour
52 pages

240 cookies of each
remaining variety

135 yards

379.7 feet

a. Lowest temperature;
Changein
temperature per hour;
Current temperature

b. x=4

c. Thelow temperature
occurred 4 hours ago.

Writing & Thinking

7.

a. The 4 should have
been multiplied by
3 so that the 3 was
distributed over the
entire left-hand side
of the equation;
Correct answer is
x=15.

OHAWKES LEARNING

b. 3 should be
subtracted from each
side, not from each
term, and 5x — 3
doesn’'t simplify to
2x; Correct answer is

8

X=—.
5

2.5 Exercises

Concept Check

1

© N o w

identity
conditional
real, R
True

True

Practice

11.
13.

15.
17.
19.
21.
23.
25.

27.

29.

31

33.

35.

37.

39.

© N 0w

Xx=-5
n=3
y=6
x=3
n=0
y=0
z=-1

x=-21



41.

. x=0

. Conditional

. Conditional

. Contradiction

. Identity

Conditiond

. x=-50.21
63.

x=1.067

Applications

65.
67.
69.

71.
73.

20 guests
0.34 hours

a. The area of the first
flyer

b. The width of the
second flyer

c. Xx=5

d. Solution should be
correct if part c. is
correct.

€. The first flyer has a
width of 5 inches.

1800 square feet

240 sundaes

Writing & Thinking

75.

a. 5x+1 b. x=6
¢. Answerswill vary.

2.6 Exercises

Concept Check

1

© N o w

consecutive
n+2,n+4
2

True

False; Integersthat are
not even

Practice

1

X = savings account bal-
ancein dollars (or other

. 3
unit of money); =X

s=thelength of aside
of the square; 4s= 20

5, x-5=13-x;9
7. 36=2x+4;16
9. 7x=2x+35,7

11

13.

15.

17.

19.
21.
23.

25.

27.

29.

31.

33.

35.

X+14=6-X,-2

%: X+6; -10
5

4(x-5)=x+4;8
2X+5

11
2x+3x=4(x+3);12
n+(n+2)=60; 29, 31

=4-X%; 3

n+(n+1)+(n+2)
=69 22 23 24
n+(n+1)+(n+2)
+(n+3)

=7417 18 19 20
171-n
=(n+1)+(n+2);

56, 57, 58
208-3n=(n+1)
+(n+2)+(n+3)-50,
42, 43 44 45
n+2(n+2)=4(n+4)
54 42 44 46
(n+2)+(n+4)-n
=66, 6Q 62 64

2n+3(n+2)
—2(n+4)+7,35,7

Applications

37.

a. The unknown value
is the number of
postcards purchased.

b. p=9

c. Brooke purchased 9
postcards.

39.

41.

43.
45.

47.
49.

51.

53.

55.

Answer Key

a. The number of dices
each pizzawas cut
into

1 1 3

b. = p+=p+=p=9

4p 2I0 8p

c. p=8

d. Each pizzawas cut
into 8 slices.

(c—58.96)+ c= 9694
Flash drive: $18.99;
Printer: $77.95
7x=91,399; 13,057

X+ X+(X+3)
+(x+3+5)=19;

2 magazines

50 — 2x = 10.50; $19.75
800 + 50(x — 2) = 1450;
15 hours

19.99 + 0.65x = 127.24;
165 miles

n+4n—-4+2n+7
=59; 8cm, 28 cm,
23cm

X+3X—1+2x+5
= 64; 10 inches,
29 inches, 25 inches

Note: Answers for 57

57.

59.

61.

through 61 will vary.

Twice anumber in-
creased by 3 equals 9;
X=3

Find 3 consecutive
even integers such that
the sum of the first and
the third is 3 times the
second; n=-2,0, 2

Find a number such that
twice the sum of the
number and 2, de-
creased by 6 isequal to
the sum of the number
and 4 minus the num-
ber;n=3

2.7 Exercises

Concept Check

©HAWKES LEARNIkGI00K back or check

2.7 Exercises

1107

3. (total) sale or selling
5. appreciation
7. True
9. True
Practice
1. 91% 3. 137%
5. 37.5% 7. 150%
9. 069 11. 0.113
13. 0.005 15. 0.82
7
17. E) 19. i—g
21. 7 23. 114
25. 50
Applications
27. a.$30 b. $270
29. a.$465 b. $15,035
31. $16.88; $5.63
33. $61.25
35. a. $161 b. $5474
37. $52
39. a.$6.93 b. $122.38
41. 1.5%
43. a.$250 b. 20%
c. $216
45. $11,700
47. $875
49. $28,000
51. $770
53. $2520
55. $112,700
57. $10,000
59. 5.9%
61. 2.484%
63. 214,926 people
65. a.$200.00 b. 11.11%
67. 38%
69. a.$7 b. 33%%

c. 25%

. a.$180 b. 40%

C. 28§ % 0r28.6%



1108 Answer Key

73. a.$500 b. 25%
c. 20%

75. a.$1075 b. $258
C. 24% d. 30%

77. $1.89

79. $1.39; $1.75

8l. $8.64

83. $31.80

85. a.$3.60 b. $22.50

87. $111.60

3.2 Exercises

Writing & Thinking

89. Salestax andtipsare
percentages of some
item or service. The
percent isthe rate,
while the cost of the
item being purchased

is the base. The amount

isthen the sales tax
itself, which is being
compared to the base.
A salestax might be

8%, asin “what is 8%
of the cost of the item
purchased?’

91. For both types of per-
cent of profit, the profit
(the difference between
selling price and cost)
must be determined
first. The profit is then
used as a numerator.
In profit based on cost,
the denominator isthe

Chapter 3: Formulas and Linear Inequalities

3.1 Exercises

Concept Check
1. mathematically
3. time

5. substitute

7

. False; Case mattersin
formulas.

9. True

Applications
1. $192
3. $10,000
5. a. $183.75
b. $3683.75
7. 2 seconds
9. 4 milliliters
11. $1030
13. 14 r&fters
15. 336in. or 28 ft
17. $1030
19. 230 calculators
21. $5million
23. $2400
25. 7 hours
27. 1.625 mph
29. b=P-a-c
F

31. m=—
a

=
I

R >oln —i»

33.

35.

5
Il

37.
39.

3 U
Il

41. t=

43. b=—2F
45. p=180°—a—y
47. h=—

49. p="

51. h=

53. g=——+

55. y=

57. X=

59. b=

6l. x=

63. y=—x-12

65. C=nt+9
67. C=325n+ 5400

69. a. | =Prt
b. P =$8000; | = $600;
t=05
c.r d. r=15%

71 a A:%bh b. b=3h

¢ A=1(3n)h=3K
2 2

d. hZ:gA
3

0]

. Take the sguare root
of both sides

f. 10 g. 30 feet

Writing & Thinking

73.a.1 b. -1 c. 15
d. -12

3.2 Exercises

Concept Check
1. polygon
square
True
True

© N o w

True

Practice
1. 44cm
3. 48.1vyd

OHAWKES LEARNING

cost. In profit based on
salling price, the selling
price is the denomina-
tor. Thefractionisthen
divided and theresult is
a percent of profit, either
based on cost or selling
price.

5. 40cm
7. 45cm
9. 34cm

11
13.
15.
17.
19.
21.
23.
25.
27.
29.
31
33.
35.
37.
39.

49,
51.
53.
55.
57.
59.

SIS

200yd

36 cm

35 ft
25.12m
35.98in.
21.42m
81 ft?
67.24 cnv?
48in.?

162 yd?

25 yd?

48 cm?
160in.2
75.3914 m?
26.13 cn??
11.14 nv?
70in3
38151 cm?
12.56 mm®
60in.2
14.13ft8
401.92 m®
376.8 ft®
2289.06 cm®
224 cm?



Applications

61. a.4605 ft
b.15.7 minutes

63. 135 square feet
65. a. 2350 square feet
b. 11.75 pounds
67. 7100.6in.

69. 96 mL

Writing & Thinking

71. Theareaof theinterior
triangleis equal to half
of the area of the rect-
angle no matter where
the point is chosen.

3.3 Exercises

Concept Check
1. rate, time

3. 12%

5. one

7. Fase, Thevaueof r

should be written as a
decima number.

9. True

Applications
1. a. Original price
b. x;0.20x c. $119.95
3. a. 2liters b. 0.25x
c. Xx+20
d. 0.20(x+ 20)

=2+ 0.25x
e. 40 liters
. Xisthe number
of quartersin
Brian's pocket;

0.10(29)+0.25q = 2.70;

=6, soBrian
has 6 quarters and
12 dimes.

b. Check against the
language of the
problem: 12 is twice
asmuch as 6, and
6 quarters ($1.50)

and 12 dimes ($1.20)
add up to $2.70.

7. 1.68 mph
9. 8.75hours
11. 3hours
13. 50 mph; 300 miles
15. 7 hours
17. 36 mph; 60 mph

19. Day: 56 mph;
Night: 69 mph

21. 45 miles
23. a.

Rate | | Time | _| Distance
(mph)| | (min) |~ | (miles)

Tortoise | 10 t 10t

Achilles| 25 t-2 | [25(t-2)

b. 10t = 25(t - 2)

1
c. 3= hours
3

1
d. 1=hours
3

e Yes

25. $7400 at 5.5%;
$2600 at 6%

27. $7000 at 6%; $9000 at
8%
29. $5500 at 8%;

$6500 at 10%
3l a
Prirzg)ipal 'ﬁ: Interest ($)
High-
Risk P 0.08 0.08P
Fund —
Low-
. 0.04
,Eﬂ:é 3600-P | 1004|5500 p)
b. 0.08P + 0.04
(3600-P) =198
c. P=%$1350

d. High-risk fund:
$1350; Low-risk
fund: $2250

e. Answer will vary.

33. $6720 at 5.5%;
$5280 at 7%

35. $600 at 2.5%; $800 at
4%

Answer Key

37. $11,000 at 4%;
$9500 at 5%

39. $40.50
41. $113.75

43. a. $1140
b. x— 0.05x or 0.95x
c. x—0.05x — 2850
= 1140 or
0.95x — 2850 = 1140
d. $4200
e. Robin's Refurbished
Wrecks should sell
the used car for
$4200.
45. 94
47. 4 phonecals
49. $20
51. a. Not possible
192
53. a. 3.2inches
. 7.1 inches
6.9 inches
. 80.4 million

. 26 million

55.

O T ® 0 T ®» T @

75 million

Writing & Thinking

57. If eachequal sideis
9 cm long, that would
make the perimeter
more than 18 cm; Cor-
rect answer: 6 cm

59. Hewould not be able to
paddle faster than the
current, so he would not
be able to return upriver
at all; Correct answer:

2
Z mph
3 MP

3.4 Exercises

Concept Check
1. interval
3. closed
5. addition

OHAWKES LEARNING

3.4 Exercises

1109

7. True

9. False; Only onevalue

11

13.

15.

17.

21.

25.

27.

in the solution set needs
to be checked.

Practice
1.

(-12)

A
v

-3
Half-open interval

1 1 1 1 A >
T >

4
Open interval
« Ll
S 1
0 25

Half-open interval

i ]
T 1
-2 0

Closed interval

L Al
T 7
2 4

Half-open interval

L axs<-2

b. (—oo,—2]
Half-open interval
a. x>-4
b. [—4,00)
Half-open interval
a —-3<x<1
b. (-31)
Open interval
a —2<x<2
b. [-2,2]
Closed interval
a. x<3
b. (—0,3)
Open interval
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29.

31

33.

35.

37.

39.

41.

45,

47.

49,

51.

53.

55.

57.

59.

Answer Key

(4:2)

v

v

o
b

=3
BN

v

v

N AN

v

v

v

N =

v

3.5 Exercises

11 89. [3,15]
61. _CDY_E 1Yy
3 15
= 91. (-10,-5)
63. [1,00) ) 0 s "
‘ f > 93. (-2.8 —
E (-2.8,-03
65. (g,w 28 03 "
2
. : 5 : > 95. x>58
E F >
58
67. (—oo, —0.6) 97 x<5
< ‘—0).6 | <« ]
5
69. (6.5)
g ,  Applications
65 99. a. The student would
71 (—o0, -13) need a score higher
« Ly , than 102 points,
3 which is not possible.
o 10 Thus he cannot earn
| "9 an A inthe course.
+ P g b. The student must
) score at least 192
75. [4,) pointsto earnanA in
L R the course.
- 101. He must sell at least 10
77. (=0, cars.
« }1 ‘ »  103. a.15-x
79. (-17,0) b. 8x+5(15-x)
— ¢ , c. 8large arrangements
- 105. 100-5(x-3)>70;
8l (—o0,-30) 9 unexcused absences
N * 107. 22,500 tickets
. 29 109. 8times
8. ) 111. a.150 + 60 + 12.50c
<+ I } | Ly 5400
% b. If you solvethe
inequality you get
85. (-9, c<15.2, but you
B can't buy 0.2 ink
f 3 ! cartridges, soc < 15.
87. [E,ﬂ c¢. Jeph can buy at most

N |

113. a.

N

92+ 74+ 80+ 72 E S

15ink cartridges.

80

5

OHAWKES LEARNING

b. E>82

c. Andrew needsto earn
at least an 82 on the
fifth exam.

3.5 Exercises

Concept Check

1
3.
5.

standard
distance

False; Equationsin-
volving absolute value
can have more than one
solution.

7. True
Practice
1. x=-8,8
3. No solution
5 x=-5-1
445
' 3'3
2
9. n=-2,—
3
11. No solution
13. x=2
3
X=——,2
15. >
1
17. x=-=,1
5
1
19. x=-=,3
3
21. x=-22,26
23. x=-8,4
25. x=-6,0
1
27. x=-=-,3
3
29. x=1
31 x——E 3
. 214
33 X——E) 4
' 7’5
40
. Xx=-20—
35 9



3.6 Exercises

Concept Check
1. standard
3. or

5. False; Only one state-
ment/inequality must be
true.

7. False; Must be greater
than 2

Practice
1 (—o0,)

«—
<

v

11.

13.

15.

17.

19.

|
8
|
N
1
C
1
N_Iw
8
Ne—

v

kB
g
N|w,—-.

®]

0

No solution

[

1]
2

Chapter 4: Linear Equations and Functions

4.1 Exercises

Concept Check
1. quadrants
3. 1l
5. origin
7. True
9. True

Practice

1. |A

11.

13.

—
=

-

FAe—

N
=
=

Answer Key 4.1 Exercises 111
21 [-110] b. [/ <10
B o c. [-10,1d,
23 (_OO OO) Closed interval
< o > 33 a
4J_A_l_)_A_A_A_A_A_A_A_A_A_A_A_A(_A_A_L>
- (l Zj 2 14
272 b. [x-8>6
1 1 \i\ \)1\ 1 1 C (_w, 2)U(l4, w)
2
’ 35 a
5
27. (_OO’_EJU(O’OO) -l 1 \7$\ L \)3\ Ly
<_A_)_A_A_A(_A_A_>
7 ! b. |x+5/ <2
2 c. (-7,-3),
29 (_2’_ i‘rj Open interval
-
-
Writing & Thinking
3l a.
| ‘—1[0 “““““ 1}0‘ |
15. 4 23. ;
: 5| B3 25
JiceE:in il iy
17. ; 25. (0,-4),(2,-2), (4,0),
: (1-3
il 27. (0,3),(2,2),(6,0)
i (2.4
19. y 29. (0,-8),(1,-4),(2,0),
(3.4)
- 8
i 3L (0,2), (—ng, (3,0),
6, -2
- y (6.-2)
dziia 3, [o,;?], (1,-1)
(2. ] 4
o) (42
3 2

©HAWKES LEARNING



1112 Answer Key 4.2 Exercises

35. 7 45, : 67.a | t d Writing & Thinking
1| 16 73. a. sof
2 | 64 .
3.5 | 196 2
4 | 256 ‘ .
(0,0),(-1-3), (0,-5),(2,0), 25 | 32 10 20 3 40
(-2,-6), (2 6) [—l _1_5j (4.5) 5 | 400 b. Yes, the more
, b. push-ups a person
37. , d can do it appearsthe
47. 4 0 et more sit-ups he/she
: w75 e can do.
2 150 e C. 24 sit-ups, 33 sit-ups,
BSARARAR Gatanatss » . 36 sit-ups, 45 sit-ups.
(0.-3), (1), (04 32; 1(3 20) Thl tf s t4' 50 N Answers will vary.
(-2,-7),(3,3) 1'92 ’08 ’ 3,52 0 ¢ in t(;;meualtis;quar 75. Answerswill vary.
39 y (1.92,08),(352,-0.2) ™ ' Not all scatter plots
' 49. b, ¢, d 69. can be used to predict
R information related
g 51. a.d 0 e to the two variables
53. ac.d ; i graphed because not all
).(3.0) 55. For example-3,-3), & varigbles are related.
’ ] ] ’ 400
). (4.-3) (0,1),and(3, 5). oo '
57. Forexamplg-3,-1), . 42Exercises
4]. - 1 2 3 4 5 6 7 8
(0,0),and(3,1). Concept Check
71. a. | r (mph) | t(hours)
59. For example(-2, 3), o5 5 1y
(O, 3),and (4, 3) 50 3 3. infinite
(0,2).(45) 61. For example,—4, —4), 60 2.5 5. line
R (0,-3),and (4, -2). b 7. True
(-4, —1),[—], Zj 63. For exampld-3, -3), bk 9. False; Horizontal lines
5 have y-intercepts.
, (-2,0),am(-1,3). I
43 o 3 Practice
Applications : I 1 3 d
. . a . d.
65.a.| D E 0 20 % 40 0 0 70 5 f
100 | &5 c. Thetime decreases as 7. - Y
9 200 | 170 the rate increases. ' it
[0, —gj , (3, 0) . 300 | 255 d. | r(mph) |t(hours) LNED
400 | 340 30 5
(2-3),[2 1 500 | 425 - >
3 b : ,
: 150 1 9.
%0 - 300 05 1 i
400 . DT «
3?.3 ' } } | ‘ 1500 Oll o

00 200 300 400 500 e. Answerswill vary.
Rate increases as the
time decreases.

©HAWKES LEARNING



13.

15.

17.

19.

21.

23.

25.

27.

29.

—

v

——
R

31.

33.

35.

37.

39.

41.

47.

49.

Answer Key 4.3 Exercises 1113

) 51. f b y
/3,4 = B
=i g O, = OFEEn 0)\ :
53, | c. Answerswill vary.
= ifieg Negative number of
cookies; Total amount
of cookiesis over
30 dozen.
\ 55 ;
N i 55 d. 14 dozen chocolate
; (R chip cookies
. i 69. a
n |5 [10 |37
57. y C |25(30 |57
2
)5 « (0. 2] &
‘ b. 4
= 40
30!
20!
59 y 10!
' 1 w888 Y
N 8 O c. Answerswill vary.
21 Negative number of
| songs; Negative cost.
c 61. 4 d. $57
- ek €9, Writing & Thinking
e 71. Substitutethe x and y
valuesinto the equa
63 y tion. Then evaluate
' : both sidesto seeiif the
s \ equation istrue.
= 12,0)
1 qe=a 4.3 Exercises
il Applications Concept Check
29 65. The x-intercept is 1 run
\ (12,0) meaning that 3. positive 5. 0
after 12 days, ther_e will 7 True 9 True
be 0 mg of potassium
= remaining in the bottle ~ Practice
i of sports drink. The 1
. . 1. m=5 3. m=——
y-intercept is (0,360) 7
meaning that the origi- 1
nal amount of potas- o> m=0 7. m=g
1 sium in the sports drink 1
/ is 360 mg. 9. m=2 11 ng
‘ 67. a. C-intercept: (30, 0)
P-intercept: (O, 30)

©OHAWKES LEARNING
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13.

15.

17.

19.

21.

23.

25.

27.

29.

y

Vertical line;
mis undefined

y

Vertical line;
mis undefined

y

31.

33.

35.

37.

39.

41.

45.

47.

49,

Answer Key 4.3 Exercises

o

3

=1
.,
o

|

wolr

|«

ENE

ST

Nlo

51

53.

55.

57.
59.

61.

63.

65.

67.

69.

71.
75.

7.

81.
83.

85.
87.

©HAWKES

. Answerswill vary.

Y

/

1
=——X+3
Y 2
2
=—x-3
y 5
y=4x-5
y=x-4
5
=——Xx-3
Y 6
a. m= 1 b [OE)
6 2
C. y=—=X+—
a.m=0 b. (0,-6)

$10,000

2022
2023
2025
2026

g 204

-5.66

a. Slopeis$15; Units
aredollarsand
paintings

b. (O, 30)

c. y=15x+30

LEARNING

89.

91

o

Rate per 1000 People

C.

d.

/ 351
Answerswill vary.

X cannot be negative
sinceyoucan't sdl a
negative number of
paintings.

. $90

and b.

y

: .

1850 | &

g

1950

Year

58,433.1; 89,095.1;
2326.42

. The population of

New York increased
by 58,433 people/
year from 1850—
1900; 89,095 ppy
from 1900-1950;
and 2326 ppy from
1950-2000.

and b.

y

2o
K &

w o ©

1920
2020

§88 ¢
H?—iw‘—i N
-0.18, 0.075, -0.02,
-0.13,-0.17, -0.17

# of marriages
decreased 0.18
marriages/1000
people people from
‘40— 60, increased
0.075 marriages/1000
people from ‘60— 80,
decreased 0.02
marriages/1000
people from 80— 90,
decreased 0.13
marriages/1000
people from 90— 00,



decreased 0.17
marriages/1000

people from ‘00— 10,

and decreased 0.17
marriages/’1000
people per year from
‘10— 20.

Writing & Thinking

93.

95.

a. Thex-axis
b. They-axis

A grade of 12% means
that the slope of the
road is 0.12. For every
100 feet of horizontal
distance (run) there
isavertical distance
(rise) of 12 feet.

12
— i

100

4.4 Exercises

Concept Check

1
3.
7.

negative reciprocals
same 5. dlope

True 9. True

Practice
l.a m=2 b (31

Y

C.

3.a m=-5 b. (0-2)

5 a m——l
.a 2

y

C.

7.

11.

13.

15.

17.

19.

21.

23.
25.
27.

31.
33.
35.
39.

2X+y=-3

X—2y=-15

3x—-5y=-29

©HAWKES LEARNING

41.

43.

45,

47.

49,

51.

53.

55.

57.

Answer Key 4.5 Exercises

\

Perpendicular

y

Neither

1115
Applications
59. a. P=100t— 5000
b. 50 tickets
61. a.
:
jpen

Month

b.y—80=10(x - 2)

63. a.
65. a.

f=5+2m b. $35

Y

T . m—}
. Top: 3’

Bott m L

m: =T
otto 3
Left: m:—E
2

5
Right: m=—-——
& 2

Topisparalel
with bottom, left is
parallel with right.

. No

Parallelogram

4.5 Exercises

Concept Check

1. function

© N 0w

domain
domain
True
True

Practice

12,29, |
(6.-9

D ={—4, -11 2, 6};
R:{—S, 0, 2 4, 5};
Function



1116

3.

, {(_5,_5),<_5,3>, }
(05,1212

Answer Key 4.6 Exercises

(-5.-4).(-4-2),
(-2-2),(1-2),
(2 )

D={-5-4-212};
R={-4,-21};
Functin
(-4,-3),(-4,2),
(-1-1).(-%3),
(3-4)
D={-4,-13};
R={-4,-3-1,13};
Not a function

D= {—5, 0, 1};
R={-5-2235};
Not a function

y

(

11.

D={—3, 0,1 2,4};
R= {—2, -10,5, 6};
Function

y

13.

D ={—4, -31 2, 3};
R={4};
Functin

y

(0, 2

D= {—3, -1,0, 2, 3};
= {L 2,4, 5};
Function

15.

25.

27.

29.

31.

33.
35.

37.

39.

a.—-4 b.

D={-1};
R={-2,0,2 46};
Not a function
Function;

D = (=0.e);

R= [O,oo)
Function;

D = (—e0,0);

R~ (-0,

. Not a function;

D= (o.0);
R:(—oo,oo)

. Not a function;

D = (=.0);
R=(~,10)
Function;
D=[-55];
R=[-22]

Not a function;
D={-3};

R= (=)
9, - 26

loj
3

39
B

:(—oo oo)
D=(—oo,0)u(0,oo)
orx=0
D =(-0,3)U(3x)
orx#3
-16 c. -10

41. a.0 b. 12 c. 56
43. aa-3 b.0 c. 3

45. f(1)=3
47. f (4) =0
4. v
51. T
(-5,0) 5
53. -
55. !
57. f
O,ﬁjf 3,0
50. :
(-1.879,0) 532,0)
!
61. !
t 5,35)
‘I
63. Ligon
¥
65. y-intercept = (0,-5)
(should be (0,5))
67. y-intercept= (0,—8)

(should be (0,-2))

OHAWKES LEARNING

69.

Slope = -3 (should be
the reciprocal, —E)

3
and
y-intercept = (0, 2)
(should be (0,0))

Applications
71. a. (0, 250, represents

Ariella’s base weekly
saary

b. 0.15; Represents the

commission rate

c. y=0.15x + 250
d. f(x) = 0.15x + 250

e. Domainisall rea

numbers; Rangeisall
real numbers

f. Answerswill vary.

Some students may
say sales cannot be
negative, some will
allow negative sales
due to returns.

g. $1000

4.6 Exercises

Concept Check

1

© N o w

test
open
closed
True

False; The bound-
ary lineissolid if the
inequality uses< or >.

Practice

1




Answer Key 5.1 Exercises 1117

5. : 19. 4 31 y d. Answers will vary;

! - Any pointswith x or y
: d d : x <0or>50.

43. a.|Domain, d[Range, m
R
7. Y 21. 1 33. y 10

\ 13

: 5

\ 29

25, y 37.

SIR|alg|vi~|ol5 B8]

b. 6.2

13. ] Writing & Thinking

45. A closed hdf-planein-

x cludes points on theline
and issymbolized by a
solid boundary line. An
open haf-plane does not
include points on the

. 41. a.x+y>75 line and is symbolized
b. 3 by a dashed boundary

17. y 7 line.

29. ; Applications

c.No; 67 <75

Chapter 5: Systems of Linear Equations

5.1 Exercises Practice 13. y 17 y
Concept Check lLc 3.ac EEEEE « i »
1. simultaneous 5 (0.2) 7. (42 ! -
3. same 9. m=-2h=3 | |
5. one m=-2 b _3 (-3,-2); Consistent; (x,—x+5); Consistent;
2 Independent Dependent
7. Fase; The solution 1 , 19. I
must be checked in all 11. ranE'tl:s’ 15. pmm Fé
equations. 11 : x /
9. True mz_E’bZ__E S |

No solution; Inconsis-

(2' 0); Consistent; tent; Independent

Independent
©HAWKES LEARNING
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21.

23.

25,

27.

29.

31

33.

(-3-8)

y

(29

(51

No solution

ol

(L3

Answer Key

5.2 Exercises

35. (x, lx+ 2)
2 y

37. (11

39. No solution

y

41 (1-)

45. (15,2)

47. (1.5,-3)

49. (1.4,29) 5.2 Exercises
xsyE Concept Check
1. variables
st 3. no
5. back substitution
Applications 7. True
51. 2 9. True
| 5y Practice
20
» Zany 1 (24
10 20 30 40X 3. (X,3X—7)
(20.9) 5. (-6,-2)
- 7. (41)
N\ 9. No solution
10
5 ANX+y=15 11. (3, 2)
5 10 15 20 X 13. (4, _5)
0 .
5 gallons of 12%; 1. (3' _2)

10 gallons of 3%

55. 134 hours 17. (2, E)
57. a. Fitdlife: 2
y =20+ 10x; 19. (1 4j
Workout Nation: 2’
— 45+ 5x
- 21, (Z, _1)
b. o 2 2
% 4z 23. (x,2-3x)
60
2 25. (-2,1)
y=20+10)
? 27. (_i‘,_Z)
2 4 6 8 10 X 5 5
c. (5,70
(5.70) 29. (1_1, §j
d. Thegym 77
memberships will 1 10
31l | X,=X+—
cost the same amount 6 3

per month if Sclasses 33 (
are taken.
e. Workout Nation 3. (10 ' 20)
37. No solution
Writing & Thinking
_ 3
59. Thesolutionto a 39. (x, 5 X+12)
consistent system of 5
linear equationsisa 41, (2, —j
single point, whichis 3
Applications
43. (20, 5)

easily written asan
ordered pair.

45. 5 gallons of 12%;
10 gallons of 3%

47. 3 months
©OHAWKES LEARNING



49 {c =45+0.15t 3L (-6,2)
. a.
c=55+0.10t 33. No solution
b. t= 200, Cc= 75 35 (20110)
c. Thegiftswill both 10
cost $75 when the 37. (21 Ej
engraved message 59 N6 gyjition
contains 200 letters.
45 92
d. Morethan 200 letters ~ 41. (—7, 7]
Writing & Thinking 4. Bl;= 5X7— 7;m=5,
51. Answerswill vary. -
45, y=-3;m=0,b=-3
a7, y=1x3,
5.3 Exercises S YESXES
Concept Check mzl, b:§
. 2 2
1. eliminate
3. standard Applications
5. combining 49. y=25x+50
7. False; The solution 51. $4000 at 10%;
always needsto be $6000 at 6%
checkedin bothorigind 53 40 liters of
equations. 30% solution (x),
9. Fase, Both methods 60 liters of 40%
give exact solutions. solution (y)
Practice 55.a )7V~ 3500+1.5x
y=1000+ X
L (43 b. x = 5000, y = 11,000
3. (L —Ej c. Thecardswill earn
2 the same amount of

5. No solution

11.
13.

15.

17.

19.
21.
23.
25.
27.
29.

rewards pointsif you

(X, 3 X) Spend $5000.
(_2,_3) d. City
(7.9 Writing & Thinking
(]“ _5) 57. Answerswill vary.
3x-2)

X, —X—2

2

29 2 5.4 Exercises
[7' _7j Practice
(2.-2) 1. 23,33
(x 2x-4) 3. 1521
(2,-1) 5. 37,50
(5* —6) Applications
(3-1 7. 80°, 100°
(2.4) 9. 55°,55°, 70°

13.

15.

17.

19.

21.

23.
25.
27.

29.

31.

33.
35.

37.

39.

41.

43.

45,
47.

Answer Key

Therate of the boat is
10 mph and the rate of
the current is 2 mph.

Bolt's speed was

10.32 meters per sec-
ond and the wind speed
was 0.12 meters per
second.

53.

Hetraveled 1% hoursat

5.5 Exercises

49.

51.

1119

One Big Mac costs
$4.11 and one order of
medium French fries
costs $1.84.

They will produce 7
of Model X and 10 of
Model Y.
a {5C +10a=1400

c+a=200
b. c=120,a=80

52 mph and 2 hours at ¢. 120 children and
56 mph. 80 adults visited
Marcos traveled at re&;:sttl Ng 200 on
40 mph and Cana uesaay.
traveled at 51 mph. Writing & Thinking
Stevetraveled at 55. The number is 49.
28 mph and Tim trav-
eled at 7 mph.
The westbound train 3.5 Exercises
and the eastbound train .
was traveling 40 mph. 1. payment, interest
He jogged 12 miles. 3. paid or eamed
20 nickels and 10 dimes 5. time
52 nickels and 7. F:jlseI Wef[;lemnter&sn:‘I
130 pennies C (?u ated on an annu
basis, t=1.

800 adults and
2700 children attended. > 7Y€
| = 14 meters; Applications
w=8 meters 1. $5500 at 6%;
100 yards x 45 yards $3500 at 10%
| = 33 meters; 3. $7400 at 5.5%;
w =17 meters $2600 at 6%
Priscillawas 21 years 5. $450
yearsold. $7000 total
She bought 10 paper- 9. $20,000 at 24%;
backs and 5 hardbacks. $11,000 at 18%
5000 general admis- 11. $800 at 5%; $2100 at
sion and 7500 reserved 7%
tickets were sold. .

13. $8500 at 9%;
22 at $625 and 25 at $3500 at 11%
$550 15. $87,000 in bonds;
30 dozen (360 balls) $37,000 in certificates
The storesold 22 of the 17, 20 pounds of 20%;
$95 jackets and 18 of 30 pounds of 70%

the $120 jackets.

OHAWKES LEARNING



1120 Answer Key 5.7 Exercises
19. 20 ounces of 30%; 3. infinite
30 ounces of 20% 5. octants
21. 450 pounds of 35%; 7. False: Choose 2
1350 pounds of 15% equations, eliminate 1
23. 20 pounds of 40%; variable.
30 pounds of 15% 9. True
25. 10 g of pure acid; .
20 g of the 40% solu- Practice
tion 1 (101
27. 10 oz of salt; 3. (1 2, —1)
50 oz of the 4% solu- 5. Infinite number of
tion solutions
42% ’
9. (L 2, —1)
31. 7.11 ounces of
0.5% solution; 1. (_2' 3 1)
0.89 ounces of the 13. No solution
5% solution 15. (3,-12)
33. a x+y=5000 17. (2,1,-3)
0.04x+ 0.09y = 350 11
19. [—, =, —1]
Account |Principal|- Iné;? = [Interest 23
AccountA| x 0.04 0.04x | Applications
Account B 0.09 0.0%y
CTC;L;; $5zoo N/A $350 X+y+z=16

b.
C.

x = 2000, y = 3000
Sanjay should invest

21. a. {10x+6y+4z=92

X+y=2

35. a

$2000 in Account A
and $3000 in Account
Btoearn $350in
interest.

d. Yes; Invest morein

Account B.

5x + 7.50y = 6.50;
X+y=1

b. x=04,y=0.6
¢. The manager should

mix 0.4 pounds

of cashews with

0.6 pounds of
amondsto create a
mixture which will
cost $6.50 for aone-
pound bag.

5.6 Exercises

Concept Check

1

Ax+ By+Cz=D

23.
25.

27.
29.

31.

33.

b. (3,5, 8)
c. Each bouquet will

have 3 lilies, 5 roses,

and 8 daisies.
34, 6,27
18 ones, 16 fives,
12 tens
19cm, 24 cm, 30 cm

Bananas: $0.60/1b;
Apples: $1.60/1b;
Grapes: $3.60/1b

Savings: $30,000;
Bonds: $55,000;
Stocks: $15,000

3 liters of 10%,
4.5 liters of 30%,
1.5 liters of 40%

Writing & Thinking

35.

No. Graphically, the
three planes intersect

37.

at one point (one
solution), orina
line (inﬁnitely many
solutions) or, they do
not have acommon
intersection (no
solution).

A=4,B=2C=-1

\(15 —4)
\‘ 4><+2y z=10

5.7 Exercises

Concept Check

1. matrix, matrices

3. dimension

5. augmented

7. False; A matrix that has
3rowsand 5 columns
isa3 x 5 matrix.

9. Faseg; Interchanging
two equationsin asys-
tem of linear equations
will not change the
solution.

Practice
1. [2 2][2 2!13
I
15 - "5 -1110
3.3./77 -2 7
-5 3 0},
| 0 4 11
7 -2 7!2]
5 3 012
| 0 4 11:8
5 [3 1 -1 2]
1 -1 2 -1
0 2 5 1f
11 3 0 3]
(3 1 -1 )
I
1 -1 2 -1:-8
0 2 5 15 2
|11 3 0 314
-3x+5y=1
-X+3y=2

OHAWKES LEARNING

9.

13.

15.
17.
19.
21
23.
25.
27.
29.

31.
33.
35.
37.

X+3y+4z=1
2x—3y—-2z=0
X+y=-4
a[-17
1 4
b.[1 4
2 -14
3 7
4 -1 6
-2 5
b.[ 1 3 7

~16 0 -7
4 -1 6

No solution

Infinite number of
solutions

1L- :32)

(
(0.~
(21
(2~

Applications

41.
43.

45, a

52,40, 77
Bacon: $3.09/1b;
Eggs: $4.03/doz;
Bread: $1.40/loaf

{ u+c=12

250+ 62%= 13125

b.
1 1 2
{2500 625‘ 131
c. University: 3,
Community College:
9



Writing & Thinking

47. Solving the second
equation for z, we
can back substitute
into the first equation,
eliminating z. The
result is the equation
X + 5y =6, which
means the system has
an infinite number of
solutions.

5.8 Exercises

Concept Check
1. square

3. real-number

5 +1,-1

7. True

Practice
1 -22 3. 11
5 3 7. 47

9. |-5
0 -

11. |3
2 _

13. 36 15. -3
17. -4 19.
21. 20 23.
25. -1 27. -2
29. x=2

3l x+2y=7

33. 5x+2y=12
35 A=1

37. A=—

39. -25
41. -33.28
Writing & Thinking

43. A straight line can be
drawn through all three
points.

45. 0; Answers may vary. If
you expand by minors
using arow of all
zeros, each minor will
be multiplied by zero
resulting in asum of
zero.

5.9 Exercises

Concept Check
1. determinants
3. unique
5. True
Practice
1 x=4,y=3
2 1
3 X=—,y=——
3 y 4
5. No solution
1 3
7. X=—=,y=—
4 y 2
9. x:3—1,y:£
17 17
11. x=§,y=£L
44 44
18 3
13. X=—,y=——
7 y 7
15. x=—1,y:ﬁ3
61 183
17, xo 210 40
41 123
1o, x_ 525 109
124 93

21. x=-2,y=1,z=3

23. No solution

25. x=4,y=2,2=6

27. Infinite solutions
2 11

29. X=——,y=—,2=2
3 y 3

Answer Key
Applications
X+ y+2z=43
31 5+2x=y
X+y-3=2

6 feet, 17 feet, 20 feet
33
X+ y=16,00000C
0.02x+ 0.04y=17Q 000
$3,500,000 in mutual

funds, $2,500,000 in
stocks

Writing & Thinking

35. Answerswill vary. If
D =0, then it's pos-
sible the solution can be
found faster.

5.10 Exercises

Concept Check
1. test-point
3. closed
5. three

7. False; When bound-
ary linesare paralel,
the solution is either
the strip between the
boundary lines, a half-
plane, or thereisno
solution.

9. True
Practice
1. !

OHAWKES LEARNING

5.10 Exercises

5, e
11. | ‘1

13, | :
15. s
17. _y

19. 4

21. No solution
23. !

1121



1122 Answer Key 6.2 Exercises

27. ’ 31. y y you cannot have a
/ g b. , negative number of
: : 12O 0341225 cookies.
4x
* 10 aye h k
. Writing & Thinking
y 6 . i
29 K] 33 : e 37. The gol utlor.L':f of the
=0 : two inequalities do not
X =2 Sy ’ overlap.
7 5 10 15 20 X y
5 c. Answerswill vary.
d. Answerswill vary. =2
Applications For example, any
negative values /

35. a.
{0.1x+ 0.3y+ 125 of xandy since

X+2y<30

Chapter 6: Exponents and Polynomials

6.1 Exercises 45 L 47, X b. Product rule for 19. 36x°
x* exponents
Concept Check ) ) P 21. -108x¢"
49. X 51. Yy c. 8¢ d. 64cm® 5x2
1. subtract 23—
" 53. 3 55 x° 2% oy
3. positive : : 101 a. 525 =28 gigabytes
5 a 57. 36x° 59, —14x° , 2y°
. b. 256 gigabytes 25. ~oo %
7. Fase; If thereisno 61. -12x° 63. 4y .
. c. Quotient rule 4
exponent written, the 65. 3y> 67. -2y o7 a
exponent is assumed to 1 b*
bel. 69. — 71. 1000 6.2 Exercises 4 NG
X 2
29. — 31.
9. True 73. 1 Concept Check 9 y°
Practice 75. -18x°y’ . 2753
y 1 opoen( o 7
1. 27 3. 512 - 2y 3. multiply, keep y
: 2
1 1 X 5. coefficient 4,4 Yy
5 = 7 = s 37. Xy 39, =
3 25 79. 12a’b’c 7. True X
9. 16 1. 24 81. —4a"’b’c 9. True a1 1
3 5 © 3xy?
13. -500 15. — 83. — Practice 3,6
8 X L, 43 - Xy
3 . )
17~ 19 % 85. 1 s 16 T
. 1 87. 0.3906 o 45 m'n
2.y 23. e 89. 8875.147264 5. 1,000,000 P y?
2 8 o 7o T 49¢
o5 £ 27. —— Applications 1 -
- Y 91. 2°GB 9 % o
29. 514 31 4 93. 10*cm? 1 58
. 1. — 51. —
95. 1deliver .
33 49 35 L y 256 y°
10 97. 3 sguareyards 13. 9y? &3 36yM
ar. :—é 39, X2 9. a (2x)° 15. 16x¢y° S
] . 1 55 49y*
41. x 43. x 17. Seys - T

OHAWKES LEARNING



Answer Key 6.4 Exercises 1123
. 24y5 29. (2_34>< 1010)(5.5>< 109); 65. 5.98x 107 grans 27. 4x* — X2+ 4x—10
X 1.287x 16° 67. 4.0678< 16° m Fourth-degree polyno-
253 69 1 mial; Leading coeffi-
50. — b 3910 o - 65«10 "grans cient 4
16 s . 3)(103 L 71. 2.592 x 106 SeCOI’ldS 20. 9X3+4X2+8X, Third-
61. X . 1.25x16 73. No. Should be 5.2 x 10° degree trinomial; Lead-
243y 33. Tox10t 2.5x10° ing coefficient 9
2. 4,4
63. 96x°y‘z L3102 6.4 Exercises 31 a-4 b. -16 c. -10
65 194481 35 .OX — '5><1075 33 _16
67. 208.5136x* 2.6x10 Concept Check a i
3 3 1. descending C
69. 22.7024 (8_4)(10 )( 3x10) 37 4379
n , 3. leading '
(2.1x10")( 6x19 - 39. 13
6.3 Exercises 2%10° 5. binomial AL o8
7. Fase; Degreeof 0 '
Concept Check 39. 9. True 43. 3a*+5a°-8a2-%
5 :
1. 1,10 (5.4x10)( 3x10°)( 5x1p . 45. 3a+11
3. decimal point (1-5X1Q< 2-7"103)( leb) ractice _ 47. 10a+ 25
5. False; The decimal 1x10* 1. Monomia applications
point should be moved , 3. Binomial _
3 places to the left, " (14x107)(9.22x18) £ Tiomial 49. a. Flrlst deg_r:e
: ' olynomi
7. False; 4000 writtenin (3-5"1@)( 2-0"16) 7. Not apolynomial poy
scientific notation is 1.844x10° 9. Binomial b. 5 feet per second
4.0 x 10% (2.5x10) (3_75X1075) 11. 4y: First-degree . 50 feet per second
Practice (4X1010)(7.5X10—6) ' monomial; Leading d. 95 feet per second
3. 3.62x102 B 3 13. x*+3x? - 2x Third- polynomial
—— (1.4x107)(7x10%) degree trinomial; Lead- b. 9 games
T 4x10 ’ ing coefficient 1 ¢. 11 games
10 .
7. 2.368<10 2.45x10° 15. —2x?; Second-degree
9. 9x10”’ 47 monomial; Leading d. 29 games
11. 3.28x10 (1.95x10’5)(2.65>< 103)(7.56>< 1 10) coefficient —2 53. a. $20,250 b. $16,000
13. 0.042 (1.5x107)(1_3><lO’B) i7. 0; Monomiallof no 55. a. 12feet b. 28 feet
15. 7,560,000 2,003 10° g‘j?;’fo L eading coef- c. 72 feet
17. 0.00006132 49 3e8 19. 6a°_ 7a°_a?: Fifth d. No. Answerswill
' cle e ) vary.
19, 30,670,000,000 51 85,7 degree trinomial; L ead -
21. 7,205,000,000 53 3.2 ing coefficient 6 S7. i;j,gggm ;gzg'
: ,9501in
23. 0.00000691 55. 1605% 15 21. 2y?+ 4y; Third-degree 59, 61 after 4 h _
5 (3x102)(15x10’4)' binomial; Leading coef- ' ter 4 hours;
' ' ' 57, L2 fcient 2 250,122 after 2 days
-2
4'5X1(_)4 . 9. 1.02022 23. 4; Monomial of degree (48 hours)
2. (3><10 )(2'5X10 ) Applications 0; Leading coefficient 4 ~ Writing & Thinking

7.5x107%° 61. Hewascorrect. The

expression is a sum/dif-
ference of monomials.

25. 23+ 3% —x+1

61. 1.67x10*grans , .
Third-degree polynomi-
63. 60,000,000,000,000 al; Leading coefficient

cells 2
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1124

63. a.

65. a.

Answer Key

6.5 Exercises

Concept Check

1

sign

3. like
5.
7. False; All terms are

variables

subtracted.

False; They arelike
terms because they
have the same vari-
able raised to the same
exponent.

Practice

1
3.
5.

3%+ Tx+2
2x% +11x— 7

3x?

6.7 Exercises

7. x*-5x+17
9. —x*+2x-7
1. 2x° +4x*-3x-7
13. —x*+7x-3
15, —x*+2x*+3x—-4
17. 43 +7
19. 2x°+11x* - 4x-3
21. X*+x+6
23. —-3x*-6x-2
25. 3x°-4x-8
27. —x*-2x>-16
29. —4x* - 7x*-11x°
+5x+13
31 —4x®+6x+1

1.

N o w

Writing & Thinking

69. Add the opposite of
each term in the poly-
nomial being subtracted
to the original polyno-
mial and combine like
terms.

6.6 Exercises

Concept Check
distributive
FOIL

like

False; The product of
(a+b)and(c+d)is
ac +ad + bc + bd.

33. 3x*-7x*+3x*=5X+9  Ppractice

35. 6x*—7x+18

37. 8x*+6x°+15

39. 2x*+4x*+3x-10

41. 4x—-13

43. -7x+9

45, 2x+ 17

47. 3x°+13x*+9

49, 8x*—x-2

51. 3x-19

53. x*-2x+13

55. 7x-3

57. 4x*+3x+5

59. 7x-18

61. x*+11x-8

63. 7X*-x*-7
Applications

65. a. 3.50x + 4x>— 30
dollars

b. 6.50x3 + 4x? — 20
dollars

c. $460
67. a. 27x—40dollars
b. $284

1.

—6x° —15x%°

3. 4x’ —12x° + 4x°

5 -y°+8y-2

7.

9
1

—4x8 + 8x" —12x*

. 25x° —5x*+10x°3

. a'+2a°-5a*+a’

x*+x-12
a*-2a-48

x* —3x+2
3%*-3-60

x* +11x* + 24x
2x* —Tx—4
6x” +17x—3

. 4Ax* -9
. 16x% +8x+1

Vi +2y?+y+12

. 3x*-8x-35

. B+ 6x2—22x—9
. 2x*+7x®+5x? +x—15 Concept Check
. 3x*+2x-8
. 2x%+3x-5

7x*—13x-2

. 6x*-13x-8
. A3 +12x+9

OHAWKES LEARNING

X2 +3x%2—4x-12

. AP - 49

x*+1

49° - 2%+ 4
x® +8x” +15x
6x° — 2x° — 4x
2x* + x> - 5x—-3
x* +6x*+11x+ 6

a‘-a’+2a-1

Ctteett 132+ 12t + 4

6x*—x—2

. 9a°-25

—~10x* + 3% - 14
x° +5x° + 8x+4
2y? — 61
3a’-17a+11

. =3x-21
83.

a’+9a-1

Applications

85.
87.

89.

6x2 + 15x square inches
R(X) = —8x? + 70x
+ 1500

a. A(X) =280 — 4x?
b. 14 — 2x and 20 — 2x
c. B(X) = 4% - 68x
+ 280
d. V(X) = 4% — 68x?
+ 280x

Writing & Thinking

91.

a. Answerswill vary.

b. Answerswill vary.

6.7 Exercises

1
3.
5.

difference
trinomial

False; The product will
be abinomial.

True



Practice

1. x*—14x+ 49
Perfect square trinomial

3. x*+8x+16;
Perfect square trinomial

5 x*-9
Difference of two
squares

7. x*-81
Difference of two
squares

9. 2x*+x-3

11, 9x* — 24x+16;
Perfect square trinomial

13. 25x° -4
Difference of two
squares

15. 9x*—12x+ 4
Perfect square trinomial

17. x*-16x+ 64
Perfect square trinomial

19. 16x*>- 25
Difference of two
squares

21. 25x*-81
Difference of two
squares

23. x*-8x+16;
Perfect square trinomial

25. 4x* - 49;
Difference of two
squares

27. 10x* - 11X’ 6

29. 49x* +14x+ 1
Perfect square trinomial

31 x®+10x+ 25
3. x*-1

35, x*+6x°+9

37. x°-4x’+4

39. 9x*-4

41. 16x°-9

25x° + 30+ 9
36x% — 60x+ 25
47. x*-1.9%

& &

49. x*-5x+6.25
51. x?-4.6225
53. x?+2.48x+15376

55. 2.0164* + 27 264
+92.16

57. 129.96¢° - 1225

59. 93.24x* + 142 4&
-104.04

Applications
61 a A( x) =900- 4x*

b. P(x)=4(30-2x)+8x

=120
63. a. f(x)=15x"—-30x°

+15x*
b.0.234375

65. a. A(x)=150- 4’
b. P(x)=2(15-2x)

+2(10-2x)+8x

=50
c. V(x)
=(10-2x)(15-2x)
=4x% - 50%° +150x
67. a. A(X) =400 - 4%
b. 20 — 2x and 20 — 2x

c. B(X) =400 - 80x
+ 4%

d. V(X) = 400x — 80x?
+ 43

6.8 Exercises

Concept Check
1. rationa

3. numerator, smplify

5 0

7. Fase; Descending order

9. True

Practice
1. y*-2y+3
3. 2x*-3x+1
5. 10x® - 11X*+ X

Answer Key

7. A+ Tx-2
2

9. y3—%y2—l—25y+4

11, x-6+——

7
2x-1

13. 3x—-4-

15. 3x+4+
7x-1

17. x-9

19, 2 —x——>
X—8
17

21. 4x*—6x+ 9—-——
X+2

23, X+ 7x+ 55+ﬁ
X-7
25. 2x2—9x+18—ﬂ
X+2

27. Tx®+2x+1

12
2X+3

31 x®+3x+2— i‘l

29. X% +2x+2-

18
5x+3
35. 2x*—8x+ 25—£
X+4

1

3X-2

33, 2x*+x-3+

37. 3x*+2x-5-

39. 3x*-2x+5

41, X+ 2x+ 5+l—73

43. X +2x%+6x+ 9

23
+_
X-2
45 ¥ 4ixe 3y 3
2 4 8
45
AN
16(x—j
2
47, 3X+5+——
X +2
49, x2+x—4+_8;(+17
X“+4
51 2x+3++
3x°—-2x-1
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6.9 Exercises 1125
53. 3x*-10x+12
-x-14
X2 +x+1
55. X*—-2X+7
-17x+14
t i o0 2
X°+2X-3
57. x*+3x+9
59. x°—x*+x*—x*+x-1
6L X' +x3+x%+x+1
2

+_
x-1

63. x4—£x3——x2+—x
2 4 8

Applications

65. a. X2 — 4x— 5 sguare
inches

b. x2— 3x— 10 square
inches

Writing & Thinking

67. 3x®+4x*+8x+12;
Multiply the di-
visor (3x-2)
by the quotient,
X? 42X+ 4+ 20 , to

3x-2

get the original polyno-
mial.

69. a. 19;

X — ax 2412
X—2
b. -5;

2x% — 10X + 20—i
X+1

c. 55;
55

22X +10+ ——
X—4

Yes, R=P(a) when
P(x) is divided by
X—a.

6.9 Exercises

Concept Check
1. binomial



1126 Answer Key
3. remainder
5. one
7. True
9. True
Practice
1.a x-9
b. c=3;P(3)=0
3. a x®—4x+ 33—@
X+8
b. c=-8; P(-8) =-265
5. a 4x? —6x+9—£
X+2
b. c=-2;P(-2) =-17
7. a X3+7x+ 55+ﬁ

b. c=7; P(7) =388

9.

11.

13.

15.

7.2 Exercises

a 2x% - 2x+ G—E
X+3

b. c=-3; P(-3) =-27

a xX>+2x+ 5+£
X-3
b. c=3;P(3)=17

a X*+2x%+6x+9

23
+_
X—2
b. c=2;P(2) =23
a xaixr-3y 3
2 4 8
45
+

PETHE

Chapter 7: Factoring Polynomials

7.1 Exercises

Concept Check
1. product, factors

3. greatest common factor,
largest

5. negative/ opposite
7. True

9. False; Binomials can be
common factors.

Practice
1.5 3.8
51 7. 10x°
9. 4a’ 11. 13ab
13. 15xy*z?
15. x* 17. -4y
19. 3x* 21 2x%y
23. m+9 25 x-6
27. b+1
29. y+4x+1
31 11(x-11)
33. 4y(4y’+3)

35.
37.
39.

41.
43.

45.
47.

49,

51.
53.

55.
57.
59.
61.
63.
65.
67.
69.

—3a(2x—3y)
5xy(2x—5)
-2yz(9yz-1)
8(y2 - 4y+1)
x(2y2 - 3y—1)
4m? (Zx3 -3y+ z)
-7x*Z°

(8x2 +1dxz + 522)

Not factorable

(3-b)(x+Y)
(

y—4)(5x+2)

17. a X+ X+ XX+ x+ 1
b. c=1;P(1)=0

19. a.

o 14, 56 224

XZ+ = X———
5 25 125

3396

+—4
625(x+j
5

b.c=——;
5

p[_4|_33%

5 625
Applications
21. 41°F

7 (
73. (6x+1)(a+2)
75. (
77. (
79.
8l.
83.

Not factorable
(2¢c-3d)(3a+ b)
Applications

85. She can make 30 identi-
cal treat bags, each
containing 5 pieces of
candy A, 6 pieces of
candy B, and 11 pieces
of candy C.

87. a. 32feet

b. 16x(3 - x)
C. 32feet
d

. Yes. They are
equivalent
expressions.

OHAWKES LEARNING

Collaborative Learning

23. a. Answerswill vary.

, 7 13 73

— =Xt
2 4 4(2x-1)

73

c. If apolynomial
P(x) isdivided by
(ax—b), then the
remainder will be
p(Ej.

a

Answerswill vary.

7.2 Exercises

Concept Check
1. constant, middle
3. positive
5. different
7

. False; Onefactor is
negative, oneis posi-
tive.

9. True

Practice

1 {115},{-1-18},



11. 4,3

13. -7,2

15. 8,-1

17. -6,-6

19. -5,-4

21 x+1

23. p—-10

25. a+6

27. (x-4)(x+3)
29. (y+6)(y-5)
31. Not factorable
33. (x—4)(x-4)
35. (x+4)(x+3)
37. (y-1)(y-2)
39. Not factorable
41. (x+8)(x-9)
43. (z-6)(z-9)
45. x(x+7)(x+3)
47. 5(x—4)(x+3

49. 10y(y-3)(y+2)
51. 4p*(p+1)(p+8)
53. 2x*(x—9)(x+2)

55. 2(x*—x-36)
57. 2a*(a-10)(a+6)
59. 3y*(y-8)(y+1)
61. x(x—2)(x-8)
63. 5(a”+2a-6)
65. 20a*(a+1)(a+1)
Applications

67. Base=x+48;
Height = x

69. x+5

71. a. Ofeet
b. -16(t - 3)(t +2)
c. Ofeet

d. Yes. They are
equivalent
expressions.

Writing & Thinking

73.

If the sign of the
constant termis
positive, thesignsin
the factors will both
be positive or both be
negative. If thesign

of the constant term

is negative, the sign

in one factor will be
positive and the sign in
the other factor will be
negative.

7.3 Exercises

Concept Check

1

factors

3. factorable
5.
7. False; The middleterm

product, sum

should be the sum of
the inner and outer
products.

False; The first step is
to multiply a and c.

Practice

11.
13.
15.
17.
19.
21.
23.
25.
27.
29.
31.
33.

© N g w

(x+2)(x+3)
(2x-5)(x+1)
(6x+5)(x+1)
~(x-2)(x-1
(x=5)(x+2)
—(x=14)(x+1)
Not factorable
—X(2x+1)(x-1)
t—1)(4t+1)

35.
37.
39.
41.
43.
45,
47.
49,

51.
53.
55.
57.
59.

61.
63.
65.

Answer Key

(x—1)(x—45)
Not factorable
2b(4a-3)(a-2)
Not factorable
(4x—1)(4x-1)
(8x—3)(8x—3)
2(3x-5)(x+2)
5(2x+3)(x+2)
~2(9x* - 36x+ 4)
-15(3y+4)(y-2)
3(2x-5)(2x-5)
3x(2x—1)(x+2)
3x(2x—-9)(2x-9)
9xy3(x2+ X+ 1)
4xy(3y—4)(4y-3)
7y*(y-4)(3y-2)

Writing & Thinking

67.

69.

Thisisnot an error,

but the trinomia is not
completely factored.
The completely fac-
tored form of thistrino-
mial is 2(x+ 2)(x+3).
x(5-2x)(25- 2x}; The
height isx, the width

is (5—2x), andthe
length is (25— 2x).

7.4 Exercises

Concept Check

1.

© N o w

binomial

2ax, —2ax
(x+a)(x2— ax + &)
True

False; The sum of two
squaresis not factor-
able.

Practice

1. (x-5)(x+5)
3. (9-y)(9+Y)

5.
OHAWKES LEARNING

2(x-8)(x+8)

7.4 Exercises

1127

4(x—2)(x+ 2)(x2 + 4)

9. Not factorable

11.
13.
15.

17.
19.
21.

23.
25.

27.
29.
31.
33.
35.
37.

39.
41.

&

53.

55.

57.

59.
61.
63.

65.

(y-8)°
—4(x—-5)(x+5)
3x—5)(3x+5)

(y+6)(y* - 6y+36)
(

x+3y)(x2 - 3xy+9y2)
Not factorable

4(x- 2)(x2 +2X+ 4)
2(3x-y)
(9%% + 3%y + y?)

Cy(x+y) (= xy+y?)
49.
51.

x2y2 (1-y)(1+ y+ y?)
3xy(2x+3y)
4% —6xy +9y )

x )

(
(x?
(
(3x+ )
(9% -3xy* +y*)
(2x+Y)
( X —2xy+y)

8(y—1)(y + y+1)
3x—y)(3x+Y)



1128 Answer Key 7.6 Exercises

67. (x—y-6)(x— y+6) 5. monomial 7 (2a2+3b2) 35 x=-2,2
7. T 37. x=1
69. (4x+1-y)(4x+1+y) rue (4a4—6a2b2+9b4) X
71. a. x*-16 Practice - (xzy—5) 39. x=2
b. [ [x-4 1 (m+6)(m+1) 41 x=-3,3
x+4 3. (x+9)(x+2) (X“y2+5x2y+25) 43 x=-510
Writing & Thinking 45, x=-6,-2
5. (x—=10)(x+10) 75 (x—3)(x+3)(xt7
2 2 1
73.a Xy+ Xy+ X +y 7 (m—3 (m+2 47 x- 1
N N VY ' ) ) 77. (3x+ y+6)(3x—y-6) 2
- xzy y 9. Not factorable 49 X=0.2 4
:(X+ y) 11 (8a—1)(8a+1) 79. (y+10+ 7X) ) 1
b. (x+y)(x+Y) 13, (x+5) (y+10-7x) 51. x=—§,—5,0
=(x+y)’ 15. (x+12)(x-3) 7.6 Exercises 53. x=-10, 10
X Yy _
. y 17. 3(a+6)(a-2) Concept Check 5. x=-55
. 19. —5(x—6)(x-8) 1. zero :; i:“
y 21. Not factorable 3. factor T
> 23. x(x-6)(x+2) 5. substituting 0l x=-13
75. For a 3-digit integer: 25 —2a(a+8)(a—7) 7. True 63. x=-8,-2
abc 9. True 65. x=-5,2
=100a+ 1(+c 27, 4x(2x-5)(2x+5) ' 67. x=-5,7
=(99+1)a+(9+1)b+c i —2(x—5)(3x—2) Practice 69. x=-6,2
=9(la+b)+a+b+c - (2x-1)(3x-4) 1 x=2,3 S 2
So, if the sum 3. (4m-+3)(3m-2) 3. x=—2,§ 3
(a+b+ o) isdivisble 3> 2(Z-D(x-3) i 73 x—_3 4
by3(or9),thenthe 37. (4X—7)(2X+5) ’ i 2
number abc will be 39. (5x+6)(4x—9) 7. x=-5 75 y*-y-6=0
divisible by 3 (or 9). 9. x=0,2 77. 2x*+11x+5=0
For a 4-digit integer: 41. _(5X_7)(3X+2) 11 x=-6 79, 8 10x+ 320
e 43. —(2a-3)(4a-5) s L PO T XS
. x=-1, 32 oy
e 45, (4y+5)(5y-4) 8L X'-x"-6x=0
=100(a+ 10+ 16+ d 15. x=-3,4 3 a2 _
47. (6x-1)(3x-2) 83. y*-4y*-3y+18=0
=(999+1)a+(29+1)b ' 17. x=-3,0 Applications
+(9+1)C+d 49, —6(5X—4)(5X+4) 19. x= 2, 4 « f
=9(11k+ 1b+c)+a Ol 3(4n” —20n- 25 21. x=-4,3 85 . 6401L 3841t
, b. 144 ft: 400 ft
+b+c+d 53. a(21a’-1&- 2 1
- 23. x=-7.3 c. 7 seconds;
So, if the sum 55. 3x(3x-2)(4x+5) 2 0:_16(t’+7)(t_7)
(a+b+c+d)is 57, 2x(2x—1)(4x-11 25 x=-22 .
divisible by 3 (or 9), then ( i ) ) 3 87. a. The ball will hit the
the number abcd will be 29 5(24m +2m+15) - x—_l A ground.
divisibleby 3 (or 9). 61. (y-4)(x+3) T2 b. 0=—16t + 16t + 96
63. (x+2y)(x-6) 20 x=_22 c.t=-23
7.5 Exercises 65. —(x*-5)(x-9) , 3 d. The ball will hit
Concept Check 3l x=— the ground after —2
L tp'al g 67. (x+5)(x*~5x+25) 2 seconds and after 3
. trial-and-error, ac 8
69. x*(y-1)(y*+y+1 33 x=0,= seconds.
3. original (y )(y Y ) X 0’5

OHAWKES LEARNING



e. No, time cannot be
negative.

. min?
. 4rin?
167 in.?

647 in.2

® o 0 T o

. The area gets 4 times
larger.

Writing & Thinking

91. Thisalowsfor use of
the zero factor law,
which says that for the
product to equal zero
one of the factors must
equal zero. Answers
will vary.

7.7 Exercises

Concept Check
1. variable, unknown
3. consecutive
51

7. Fase; The sum of the
squares of the lengths
of thelegsisequal to

the hypotenuse squared.

9. False: Only with right
triangles

Applications

1. x(x+8)=-16;

X = —4, so the numbers
are—4 and 4.

3. X¥=7x,x=0,7
x?+3x=28x=4
X(x+3)=4C
X =-8, 5, so the num-
bersare—-8 and -5 or 5
and 8.

9. (x+5)2 +x? =53
X = 2, so the numbers
ae2and7.

1. x+(x+4)2 =38
X= 2, sotheintegersare
2and 6.

13.

15.

17.

19.

21

23.

25.

27.

29.

31.

33.

35.

37.

39.

41.

X(2x—5) = x+56;
X=-4

X(x+1)=72; x=8,s0
theintegersare 8 and 9.
x2+(x+1)2=85;

X = 6, so the integers
are6and 7.
X(x+2)=63; x=-9,
7, so theintegers are —9
and-7or 7and9.

4x+(x+1)2:4l'
x=4, sotheintegersare
4and>5.

2x(x+1)
=(x+1)(x+2)+88

x =10, so the integers
are 10, 11, and 12.
6X( X+ 2)
=(x+1)+(x+3)2;
x=-2,1, sotheinte-
gersare—2,-1,0,and 1
orl, 2, 3, and4.
w(2w) =72, w=6,0
widthis 6 in. and length
is12in.

w(4w)=64; w=4,0
width is 4 ft and length
is 16 ft.

I(I—4):45; =9, s0
width is 5 ft and length
is9ft.

1
Zb(b-4)=16;
“b(b-4)

b=28, sobaseis8ftand
height is 4 ft.

%(h+6)h=20; h=4,
so the baseis 10 in.
w(16-w)= 48 w=4,
12, so therectangleis
4in. by 12in.

r(r+13) = 140;

r =7, sothereare7
treesin each row.
r(r+7)=144; r=9,
so there are 9 rows.

Answer Key

43. n(n+1675 = 8400;
n=>5, sothereare5
floors.

45. (w+11)(w+4) = 98;
w = 3, so the rectangle
was 3 cm by 10 cm.

47. w= 10, 15, so width is
10 ft and length is 30
ft or width is 15 ft and
lengthis 20 ft.

49. h?+(h-34)°=(h+2)’;
h = 48, so the height of
the pole is 48 ft.

51. x2+(x—49)2:(x+])2;
X =60, so height is
60 ft.

53. 12+(1-28)" =(1+8)°;
| = 60, so the length of
the mat is 60 inches.

55. a.
b. (17 — x)? + x* =13

x=12,x=5

. Yes

Figureswill vary.

o o

Thewireis attached
tothe pole 5 feet
from the ground (12
feet from the top)
and attached to the

o

stake which is 12 feet

from the pole. Or the

wireis attached to the

pole 12 feet from the
ground (5 feet from
the top) and attached
to the stake which is
5 feet from the pole.

f. Answerswill vary.
57. $1.50 per pound
59. $16 or $20 per reel

Writing & Thinking
61. 128in.%; We can use the

Pythagorean Theorem
to find the length and
the width (by finding
the diagonals of the
interior square) instead.

OHAWKES LEARNING
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7.8 Exercises

Concept Check

1. zeros
3. window

5. Fase thezerosof a
function are where
y=0.

7. True

Practice

1 x=42
3. x~%141

5 x=-2,6

7. X~ 2.46,-4.46

9. x=4.70,-1.70

11. no solution

13. x~1.91,-157

15. x~-2.49, 0.66, 1.83
17. x=0,1,3

19. x=-3,-1,5

21. x~3.40

23. x=-0.91,1.71,3.20
25. x~-1.73,0,1.73
27. no solution

29. x=-4,3
31l x=-5,45
33. x=0.5

35. x=-1.25,0.83

37. x~-0.06, 0.39

39. x=-96, 76

41. (-0, —6) U (6, )
43. [2,4]

45. (-0, 2] U [6, )
47. [-29, 25]

49. (-3,9)

51. (—o0, -16] U [4, )

Writing & Thinking

53. Answers may vary.
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8.3 Exercises

Chapter 8: Rational Expressions and Rational Equations

8.1 Exercises

Concept Check

1. rationa
fundamental
fractions
True

© N 0w

False; A rational expres-
sion cannot have a zero
denominator.

Practice
1. 2; x#0,y=0
4y

3
3. 2—X3;x¢0,y¢0
3y

5. i;x;r&0,3
3

7. T, X#2

2
11, —;x#-——,y#0
3 y

13. —:; x#-6,1

X—7

15. i X#-3,3
3

17, X3 (y#E-2,2
y-2

19. XL7;x;«t 2,y#-5
y+5
2
75

. 0
1

21. 23. 9

27. —3

32

25
29.

Applications

3L a p(x _ 15x+ 200

b.$35 c. x#0

d. The variable cannot
be negative because
you cannot have a
negative quantity of
people. There would

also be a maximum Practice
number depending on ab
the size of the room. 1 By
y
33. a $11.62 b. $6.29 3 8x’y®
c. $5.33 15
d. The cost per 5. x+3
calculator decreases X
as the number of 7. x-1
calculators purchased x+1
increases. 9 - 1
x—8
e. x=-20
X—2
f. Thevaueof xcannot ~ 11- T
be negative because Ax+ 20
you cannot buy a 13.
. . X(x+1)
negative quantity of
calculators X
15.
35. (2x - 5) feet (x+3)(x-1)
Writing & Thinking 17 X4
, ) X(x+1)
37. a. Arational expression
isan algebraic 19 X+2y
expression that can " (x=3y)(x-2y)
be written in the form X—1
P 21 ———
— whereP and Q x(2x-1)
are polynomials and 23 1
Q=0. Cox+1
b. x-1 o5 X+2
(x+2)(x-3) X—2
Answerswill vary. 1
1 27- 6
c. —— 3xy
X+ 5 6y7
Answerswill vary. 29. N
i 3. X
8.2 Exercises " 12
Concept Check 3. 6X+218
1. factor X
. 6
3. numerator, denominator ~ 35. Bx
5. numera_ttors, - 3x+1
denominators ]
7. True _
S 39.
9. Faseg theredtrictionis 2x-1
0. Al - X+4
©ox(2x-1)

OHAWKES LEARNING

X+1

x-1
6x°—x*+1

x*(4x—-3)(x-1)

43.

45,

47 X* +4x+ 4
" x*(2x-5)

x? —6x+5
(x=7)(x=2)(x+7)
x? —3x
(x-1)°
x? +5x
2x+1
55. 1

49,

51

Applications
x> -3x—-10
' x+3

57. a

X2 +5x+6
X-5

b.

C. (x+2)2 =x?+4x+4

8.3 Exercises

Concept Check
1. smallest
prime factorization
equivalent
True

© N o w

False; You completely
factor each polynomial,
including prime factors
for numerical terms.

Practice
1. 150 3. 432
5. 600 7. 60
o L 3
17 2
13. E 15. 53
5 30

17. @

27

19. 7(x+5)(x-5)



21.
23.
25.
27.
29.
31
33.
35.
37.
39.

& &

47.

30(y-4)
(x+3)(x—3)(x-3)
~(y-3)
-2(x+12)(x-12)
(x+4)(x=3)(x+5)
(x=2)(y+3)(x+7)
2(x+6)(x—6)(x+3)
6(x—5)(y+6)(y+1)
(x+2)(x- 2)(x2 +4)
28

2(y+3)(y-1)
=2y’ +4y-6
(x+1)(x+3)

=x*+4x+3

8.4 Exercises

Concept Check

1

© N 0w

numerator, denominator
most

equivalent

True

True

Practice

1

5.

9.

13.

15.

17.

19.

21.

3 3.2
2
x-1
1. 4

1 7.
1

7—X
X2 —x+1
(x+4)(x-3)

X—-2
X+2
4x+5
2(7x-2)
6x+15
(x+3)(x-3)
X2 —2x+ 4
(x+2)(x-1)

31.

33.

35.

37.

39.

41.

43.

45,

47.

49.

51.

53.

55.

57.

59.

61. a.

-x?-3x-6

" (x+3)(3-x)

8x%+13x—21
6(x+3)(x-3)

3x? — 20x

(x+6)(x—6)
—4x
x-7

4% —x-12
(x+7)(x—4)(x-1)
_ x6
(x-10)(x-8)

6Xx
D7)

4x-19

(7x+4)(x-1)(x+2)
—7X-9
(4x+3)(x-2)
4x? — 41x+ 3
(x+4)(x—4)
X—4
2(x-2)

x> —4x-6
(x+2)(x=2)(x-1)
3x° + 26x-3
(x+7)(x=3)(x+1)
6x+ 2
(x=1)(x+3)
2x% + x— 4
(x=2)(y+1)(x+1)
2X+ 4xy —15y
(x+3)(y+2)(x-5)
—2X+ 2
2x-1
2x* - x-5
(x=3)(x+ 3)(x2 +1)

X2 +9x+ 6

(3x+1)(x+3)(x-1)

Applications

7x*+3
X—2

Answer Key

4x* +5
X+2
22x% +12¢%+ 16¢— 8
(x+2)(x-2)
5x+6
" 2x(x+3)
100

C.

100
2x+15
c 100x+ 1500
" x(2x+15)
67. a. $5750
b. C(x)=5750+0.35x

¢ A(X)= 5750-!)—(0.35X

d. $6.40 per cupcake
e. $1.99 per cupcake

65. a b.

8.5 Exercises

Concept Check
1. rational
LCM
complex algebraic
True

© N o w

True

Practice
A4
5xy
8
X%y

1.

2x% + 6x
2x—1
2x—1

13. 5o A

15 ——

17.

OHAWKES LEARNING
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24y + 9x

19. 2(9y—10x)

23.

25.

27.

29.

31

33.

35.

37. —(x=2y)(x-y)

39.

41. ((

x?—3x—6
TS
X2 —4x—2

Applications
2rr
51.a. —*%
r+r,
b. 44.2 miles per hour

c. 1.8 hours

Writing & Thinking

53. a §
5

b. 1

x*+x3+3x% + 2x+1
X+ x2+2x+1
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8.6 Exercises
Concept Check
1. ratio
3. extraneous
5. variables
7. Faseg Itisnot apropor-
tion.
9. True
Practice
1. x=7
3. x#0,2,x=4
5. x#-3,4;,x=-10
7. Xx20;,x=18
9. X#6; x=—ﬁ
9
11. x=l
4
13. x=6
15. x=4
17. x=0; x=£)
3
19. x=0; x:—E
4
21. x#0; x=—i
16
23. x#-9,——,0x=-21

25. x¢§,0,6;x:§,9
2 5
1
27. Xx#—,4,x=-3
2
29. x=-4,-1;x=2
1 2
3l x#=-1=;x=—
L4 3
13

33, X#£2,3X=—
3 10

35. x¢—§,2; no solution

37. x;é—li,i;x:E
32 5

39 r=—-

41, s="—2

43.

45.

47.

49,
51.
53.

55.

59.
61.
63.
65.

67.
69.

71. a

8.8 Exercises

y=m(x=x)+Yy,
R = R1R1+RI2?2
A

Tler
LK=15,JB=5
AC=2,ST=12
ST=8,TU =12,
QR=24

AP:gin.; PC:Ein.
2 2

Applications
57.

360 defective comput-
ers

36,800 students
34 miles
6.8 cups

Width = 3 inches;
Length = 7.5 inches

4 hours

First group: 10 hours;

Second group: 6 hours.
3x 16

"3 x

b. x=-4,+4

C. X=—4 does not make
sense because length
cannot be negative

d. The side of the small
triangleis 4 feet long
and the base of the
largetriangleis 12
feet long.

Writing & Thinking
23 x* —8x
& a(x-4)(x+4)
b. x=0,8
75. a. 1ax-16 .x=§
5x(x—4) 7

8.7 Exercises

Concept Check

1. unit, time
3. check

5. diagram, chart
7. True
Applications
1. 72,45
3.9
6
13
7. 36,27
7,12
1. 37.5miles

13. 1—2 or 2z hours
5 5

5.

©

15. 9 or1il hours
5 5

17. 6 hours

19. Charles: 8 mph;
Chase: 6 mph

21. 63 mph

23. sailboat: 5 mph;
cruise ship: 25 mph

25. 20 mph
27. 120 hours

29. John: 11 hours;
Raul: 22 hours;

Denny: 33 hours
31. 1 mph
1 1 1
B.a —+—=—
X 4x 4
Printer Time of Work| Part of Work
(inHours) [Donein 1 Hour
1
Newest X =
X
old 4x L
4x
Together 4 l
o9 4
b.x=5

c. It would take the
newest printer 5
hours to complete
the job and the old
printer 20 hoursto
complete the job.

Writing & Thinking
35.a 5and7 b. 2and4

OHAWKES LEARNING

8.8 Exercises

Concept Check
1. decrease
3. increase
5. joint
7. Fase; Variesdirectly
9. True

Practice

5 — 7. 36

9. 120 11.

£w|g

13. 40 15.

48 190. 27
5

Applications
21. 400 feet
23. $35.10
25. 4.71 feet
27. 6m

29. 0.0073cm
31. 16,0001b
33. 9x10™N

35. $59.70

37.a. SL= kwd

|2
b. 200 c. 4320 pounds
39. 25,200 1b
41. 18,0001b
43. 200 cm?
45. 330 bar
47. 5.2 ohms

49. 10 ohms

17.

51. 10% ft from the 120 Ib
weight or, 1% ft from

the 960 Ib weight.
53. 216 kilograms



Chapter 9: Roots, Radicals, and Complex Numbers

9.1 Exercises 55. 6.2450
Concept Check 57. 24960
1 2 59. 0.4472
3. sguare root 61. 8.9443
5. radical, radicand 63. -8.2462
7. Fase; If theoriginal 65. 2.6207
number is negative, the  67. 4.9324
principal square root Applications
will not be the same as
the original number. 69. 52 or 6.30 inches
9. False; Theradicand is 71. a. 4inches
underneath the radical b. 12 tiles
mbol.
¥ 73. 10inches
Practice 75. 464 cm
13 3.9 77. a. 1.7 meters
5 17 713 b. 1.6 meters
9.1 n.5 c. 1.8 meters
13. 6 15, % 79. a 421t
17 3 19. 0.2 b. 10.2 ft
4 o c. 18tiles
21. -10 23. -0.04
o5 _3 27 _5 Writing & Thinking
3 81. Thereisno rea num-
29. B ber that resultsin a
negative number when
31 J64<74<81and Sqegared_
8 < /74 < 9 because
64< 74< 8lor )
(8.6023° = 73 999565282 Exercises
33, 25<+/32</36 Concept Check
and 5< /32 < 6 be- 1. factor
cause 25< 32< 36.0r 3.2
2
(5.6569 = 3200051761 5. JaJb
35. > 37. < 7. True
39. = 4l. = 9. False If xisarea num-
43. Retiondl ber, then +/x2 =|x.
45. Rational .
_ Practice
47. Irrational \/_
49. Not area number 123
51. Rational 3. 122
53. Irrational 5 -6V2

13.

15.

17.
19.
21
23.
25.
27.
29.

31

33.

35.

37.

39.
41.

43,
45.
47
49,

51.
53.

55.

57.

59.

Answer Key

2xy/2x
2x° y/6x
5xy*/5x
—3xy\/§
2bcy3ac
5x2y°z*/3
x*\/5

3

4a%2a
9h®

10x*/2
17

—2x2¥x?
2ab¥db

6x° y%/?
2xy223§/37y
I3

2
533
2
5y*
3%

Applications

61. /6~ 245 ampers
©HAWKES LEARNING

9.3 Exercises 1133

63. 120volts
65. a. 10cm
b. 24/30 cm
c. 5/6 cm

Writing & Thinking

67. A cuberoot has no
restrictions as the cube
root of a negative num-
ber is negative.

9.3 Exercises

Concept Check
1. radical, index

5. 3a

9. True

1

3. a?
7. True

Practice

1. Y8
3. -%x
5. Y422

1n. 3

13. —
10
15. -512
17. -4

19. Not area number

N
w
=
o

21. -

25, —— 27.

29.

©olw N|ug

33 ~T000

35. 64
37. 8.5499
39. 10,000,000



1134 Answer Key
41. 99.6055
43. 0.0922
45, 1.6083
47. 0.2236
49. 7.7460
51. 2.0408
53. 8x 55. %
5 13
57. 8x? 59. 5a°¢
i 1
61. x'? 63. x?
1 1
65. —  67. a*
ad
2 3
60. & 71 sxzy
b’
3
X2 2,4
73— 715 XY
16y° z
3 9
252 4
77. YL 59 87
X a’c
2
15 y?
8l. x*y4 83 3
50x3
3 1
b12 3X2
85. o a7. 7
al2 20y*
go. ¢ o ¥y
93. Yt o5 y
97. Yx  99. Y7a
101. ¥x  103. a®b°c®
Applications
105. 0.24 Earth years
107. 576 ft2

109. a. 20 feet per second

b. 35.78 feet per second
111. a.50 kmph

b. 20 kmph

Writing & Thinking

113. a. n must be an integer
greater than 1.

9.5 Exercises

b. n must be a number 55. -8J3
less than 0.
c. nmust equal 0. 57. 12+6
d. n must be arational 59 2y+\/w
number thatisnotan  61. 13+ 242
integer. 63. 3x—9J/3x+8
_ 65. 2-27
9.4 Exercises 67 13+4J10
Concept Check 69. V10+15-6-3
L Index 71 x-2/6x-18
3. FOIL 73 58
> e 75. x+10xy + 25y
Practice 77. x+28-10/x+ 3
L &2 3w 79. 2x+19-8/2x+3
5. -3J10 7. 13 81. 4.3397
9. /11 1. 3/a 83. 31.6
13. 7Jx 85. 57
15. 4J2+3J3 87. —37.3569
17. 8Jb-4/a 89. \16++/48%+/16+ 48
. 156524y
21. 53 their radicands.
23. 0 Applications
25. 1742 91. 5/6++170~ 25 29t
21. 2J2-6V3 93. a. 74/ dollars
29. 6+/5 b. /2t dollars
3L V3-42 95. a. 60V6%
33. 5¥2-8Y3 b. 6x*\/2%
35. 4J2x
37. 2y\2y 9.5 Exercises
39. —4x\/@ Concept Check
41. 15x/X 1. denominator
43 —xy?Jx 3. rational
45, 2CYP NE 5. conjugate
7. ey 7. True
9. False; You would need
49. xyzi‘/? , . to multiply by %/a>2 .
(;/Z_X y'-2x y+3) Practice
51 2-8
53. 18 1 # 3. _—3;ﬁ

OHAWKES LEARNING

13.

17.

21.

25.

29.

33.

35.

37.

39.

41.

47.

49,

51

53.

55.

57.

59.

61.

N
@
~

=

15.

19.

23.




63.

65.

67.

69.

71.

73.

75.

7.

79.

8(2/x-3)

4x-9

25 (5 ++8)

5y-3

3(\/;+\/§)

(5-247)

X—4y

—(\/§+1)(\/§+ 2)
(5253

4

x-1

(e +2)(455-)

3Xx-y°

The numerator and
denominator were not
multiplied by the con-
jugate of the denomina-
tor. Theconjugateis

J3-y. Also, the multi-
plication is incorrect:

(\/§+ Y)(\/§+ y)

# 3+ Y2

Applications

81.

83.

85.

H

r =
wh

a. _6 cm
- 73
b, 2P

30cm
3

5(3

c. — cm
3

JAP

ar=—-—-1
p
b. 5%

9.6 Exercises

Concept Check

1. isolate

radicals
extraneous
True

© N o w

True

Practice

1 x=3

3. No solution
x=-3
x=14
x=9
11. No solution
13. x=6
15. x=-4,1

17. x= -5, §
2

19. x=-2

21. x=2,3
23. x=2,5
25. x=-5,5
27. x=4 29
31l x=3 33
3. x=2 37
39. x=4 41.
43. x=5

45. No solution
47. x=4

49. x=-1,3
51. x=5 53. x=2
55. x=1 57. x=-4
59. x=12

© N u

X X X X
Il
O N N Bd

Applications
61. a. $1814.06

b. r:\/g—l
P

63. a. 1sec
b. 3ft

65. 28.63m

67. a. 0.64 seconds
b. 1.01 seconds

c. 1.09 seconds

Answer Key

9.7 Exercises

Concept Check

1.

© N o w

ordered

first coordinates
vertical, function
True

True

Practice

1.

17.

19.

21
25.
27.

a /5 ~2.2361

b. 3

c. 5J2 ~7.0711
d. 2

a3

b. -1
c. -2

d. 23/3 ~2.8845

[-8,2)
1
3]
(=0, 0)
(==, 2]
(=0, 0)
D= [—2,00);
R=[0,);
zeo=(-2,0)
D =[-1, »);
R=(-,1];
zeo = (0, 0)
D= [0,00);
R= [3,00);
E 23. B
A

©HAWKES LEARNING

9.7 Exercises

1135

29,
(c.f ZAvs -
(246} Y
31,
Lok
(,:':3—3‘)'(-3 -
33. :
(L39)
(=2 );, ]
o
35.  FEERE
37. :
a(x) 2 X
|
39, :
41. ;
43 :
45, 3
= EX’




1136 Answer Key  10.1 Exercises

47. a e c. Causesthe graph to 9. True. 49. 2
o ik movein avertical -
direction. .
icati _
ppilcations 3 _8i 55. —24 + 70i
D =[0,:0); The 5L a i 5. 743 57. 21+0i
graph of /X is L 7. 106 59. (9—\/5)
stretched vertically. T=2m = .
b ' ’ ‘ 9. -12/3 +(3/5+3/6)i
' b. D=[0,0);R=[0,0) 11 Real part: 4, 61 0.5,
HE Yes, this makes sense imaginary part: —3 ' 4
= since both fength 13. Real part: —11, 63 4.8
and time cannot be imaginary part: /2 5 5
D= [0,00); The negative 3 1 12,
graph of V/x is c. 7.77 seconds 15. Real part: 5 65. %59 29"
shllfted down four Writing & Thinking imaginary part: 0 67 L7 7.
units. . —2—6—2—61
: 53. a ﬁl 17. Real part: =
A = . Real part: —,
b. Slope of the imaginary part: 5 T
line connecting 2 71. O+i 73. =1+ 0i
(3+h, f(3+h)) 19. Real part: =, 75. 0+i  77. 1+0i
D =[4,); The and (3, 1 (3)) imaginary part: V17 79. 0—i
i 21. x=6,y=-3 2
graph of Ixis c. Alinejust touching 23 x=2-3y-1 8L x"+9
shifted to the right the curve at one point ) N oY= 83. x*+2
four units. and then 25 x=1,y=4
d L. represents 85. 5y*+4
reflected across the 2J3 27. x=2,y=-6 67 32 1+ dx s 4O
-axi COXEHAX+
xeaxs the slope of theline 29. x=3,y=10 s
49. A negative sign reflects tangent to f (x) a 31 642 89. y"-6y+13
the graph across the _ ' - I
s Xx=3. 33 147 Writing & Thinking
- 91. a. Yes b. No
; 35. 6-6i
a. Affects how quickly 9.8 Exercises
the graph goesto 37. 14i 93. The property |
infinity. Concept Check ) Javb =+/ab isonly
3. (3+45)-6 trueif aand b are
b. Causesthe graphto 1. complex ) -

i i . 41, 5+(\/6+1)| positive. The actua
move in a horizontal 3 ad+bi valueis 4 hecase
direction, and ) _ "

rect 5. conjugates 43. 3 5 J-4.J-4=2.2
7. Fase ifa+bi=c+di, 4. —2-9i =4i2=_4
thena=c,b=d 47. 11-16i

Chapter 10: Quadratic Equations and Quadratic Functions

10.1 Exercises 3. x=+Jc 9. True 3. x=-12,-3
Concept Check 5. trinomial Practice 5 x=1 S
1. 0,0 7. True 1. x=0,11 3
7. x=-1,3

OHAWKES LEARNING



11.
13.

15.
17.

19.
21.

23.

25.
27.

29.

31

33.

35.

37.
39.
41,

45,

47.

49,
51.

53.

55.
57.

59.

61.
63.

65.

X
[
Nlw
|_\

xX X xX X
Il Il Il Il
+ H+ I+

X
I
I+
ol (o) I
i = I
N N ($)]

X
Il
I+

x=5+i1/10
x? —12x+ 36=(x— 6’

2

X —x+ 22 x-2
4 (2

Vory+g=|yel 2
4 2

2x% + 4x+ 2= 2(x+1)
Xx=-51

y:—liJE
Xx=5+22
Xx=-509
x:—g,l
x=3%i
y:5i\/z
Z:—Si@
2

67.

69.

71.

73.

75.

7.

y>+6=0

x? —4x+5=0
x> —2x+3=0
x*+10x+ 49= 0

Applications
99.
101. a. (0) =490; This

3 seconds

means that the ball
is dropped from a
height of 490 meters.

b. 470.4 meters

c. 10 seconds

103. a.p=0,90

b. No income revenue
ismadeif the priceis
set to $0 or $90 per
frame.

Answer Key

Writing & Thinking

105. Answerswill vary

10.2 Exercises

Concept Check
1. a®+bx+c=0
3 —b++/b*-4ac

' 2a

5. completing
7. True

9. False; Two real solu-

tions

Practice
1. 68; Two real solutions
3. 0; Onerea solution

5. —44; Two nonreal
solutions

7. 4; Two rea solutions
9. 19,600; Two red

solutions
11. -11; Two nonrea solu-
tions
13. x=-2+22
15. x:—2
3
17. x=1+i/6
19. x=- i
2
21 yo 35
4
23. x:_gilﬁor
4
3.3
4
3+
25. X= 3+429
2
27. x=-3-1
29. x=+2i/2
31. x=5i\/§
2
33 x:—l
4

OHAWKES LEARNING

10.2 Exercises

35. x:iz—\f’

37. x=E
3

39. x=————or

41. X=

45, x=3+i/2
47. x=-1,0

49, X=—

51. x=

53. x==,-3

55. x=-=,3

57. x=

50, x_ 1EV3

61l. x=

63. Xx=—"""—
65. c<16
67. c=—
69. a>3

71. a>——
73. a=—

75. c>i1r
3

77. X~ 2.5993, 60.4007
79. x~-0.7862, 2.0110
81. x~—-4.1334, -0.5806

1137



1138 Answer Key

83. x~—-2.6933, 2.6933

Applications
85. a. 3.35 seconds
b. 4.15 seconds

c. 0.80 seconds

Writing & Thinking

87. x*-13x*+36=0;
multiplied
(x-2)(x+2)
(x-3)(x+3)

10.3 Exercises

Concept Check
1. read, think, translate
3. diagram
5. True

Applications

1. w(2w-5)=63 w=7,
the rectangleis 7 m by
9m

3. x+(x+9)" =147
X = 3, the numbers are 3
and 12

5. (w+12)(w+ 22)= 1344;
w = 20, the pool is 20 ft
by 30 ft

7. (x+5)2 =4x%; x=5,
the side of the origina
squareis5m

9. w?+(w+4)" =400
w =12, therectangleis
12mby 16 m

11. x(x+16)= 960;
X =24, there are
40 seats

13. a. x(29 - x) =198
b.x=110orx=18

c. Either
length = 11 meters
and width =18
meters, or length = 18
meters and width
=11 meters.

15.

17.

19.

21.

23.

27.

29.

31.

33.

35.

b.

10.4 Exercises

(9+2x)(12+ )
~(9)(12) 162

x =3, theframeis3in.
thick

401 — 41% = 100

| =5, It needs a current
of 5 amperes

x(40— x) = 336
x=12, 28; He must sell
12 signs

a. $307.20
(600+ 20x)(0.5- 0.Q1x)

=315

X =5, 15; He must
charge 45 cents or
35 cents

(15-x)( 700+ 7)
=10,920

x=2or 3, therental
rateis $840 or $910.

i+i: 2'
X+2 X-2

X = 6, the speed of the
boat in sill water is

6 mph

540 —%): 2; their
x-9 X
average speed to San

Francisco was 54 mph
120 120
—+2=—;

X X-5
x = 20, there were ini-
tially 20 members
3w(w+6) =336
w = 8, the sheet metal
was 14 in. by 20 in.

1 1 1

X x+8 3’
the mother would take

X=4,

4 hours

1 1 1

X x+30 8

x = 10; the smaller pipe
would take 40 min

1 1 1
37.a 4 ==
X X+6 4
Timeof | Part of work
Persons | work (in Donein 1
Hours) Hour
Jack X 1
X
. 1
Diane X+6
X+6
Together 4 1
g 4
b. x=-4,6

c. 6 hours; Time cannot
be negative in this
context.

d. It would take Jack
6 hours to decorate
the nursery and it
would take Diane
12 hours to decorate
the nursery.

39. a.

b. No, the projectile’s
maximum height is
256 ft.

c. 3 seconds, 5 seconds

4 sec

d. 8sec
41. 34.6ft

Writing & Thinking

43. acannot be equal to
zero and b? must be
greater than or equal to
4ac to produce areal
solution. Also, al the
solutions found may not
apply to the problem at
hand. You must check
that each answer makes
sense in the context of
the problem.

10.4 Exercises

Concept Check
1. middle, one-half
3. first
5. True

OHAWKES LEARNING

7. True
Practice

1
3.
5.
7.

9.
11.

13.

15.
17.

19.

21.

23.

25.
27.

29.

31

33.

35.

37.

39.

45,

47.

49.

51
53.

X=12,13

X =+2, +/5

y =47, £2i
y =45, +i\/5

x:4,§
4

x=14

X=2J1+1, £4/1-i

X=+J1+3i, +J1-3

x:i\/2+i\/§,
+/2-i/3

1
'5

x=0,+2/2,+2i\/2

X =2, -1+iz



55. x=-10,0, 5+5i/3
Writing & Thinking
57.a 1?-1-1=0,

1+ \/?,
2
the golden ratio

b. 97.08 feet

c. RectangleB is
“golden.”

| = whichis

10.5 Exercises

Concept Check
1. parabola
3. >
5. range
7. Fdse Itisahorizontd
shift (or horizontal trans-
|ation).
Practice
1. a y
b. y
C. ol
d. y
3. a y

13.

Answer Key
b. ’ 15. x=4;(4,0)
17. x=5;(50)
d. g
19. x=6;(6,0)
x=0;(0,-4)
21 x=-3(-3-2)
X= 0, (O, —9) i
23. x=-2(-2-6)
v :
X= 0, (0, 1) \ |
, 25. x=-1,(-1-2)
x=0;(0,5)
e 27. x=3/(33)
x=-1(-10)
Writing & Thinking

29. The parabolais
narrower for larger
values of a because the

©OHAWKES LEARNING

10.6 Exercises 1139

value of y increases
faster for increasing
values of x.

10.6 Exercises

Concept Check
1. vertex
3. x-axis

5. downward, highest,
maximum

7. Fase; Theline of
symmetry is at

b
X=——0-.
2a
9. True

Practice
1 y=2(x-1)%x=1
Vertex (1, 0);
x-int:(1, 0);
y-int:(0, 2)

Y

3. y=(x-1)"-4x=1
Vertex (1, -4);
x-int:(~1,0),(3, 0);
y-int:(0, —3)

y

\

5. y:(x+3)2—4; X=-3
Vertex (-3, —-4);
x-int:(-5,0),(-1, 0);
y-int: (0, 5)

Y
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7. y=2(x-2)"-3x=2

13.

Answer Key

Vertex (2,-3);
x—int:[4+2\/76 ,OJ,
g

2
y-int: (0, 5)

y=-3(x+ 2)2 +3
x=-2; Vertex (-2 3);
x-int:(-1,0),(-3, 0);
y-int: (0, -9)

y

y=5(x- 1)2 +3
x=1; Vertex (1, 3);
x-int: None;
y-int:(0, 8)

y

17.

19.

21

10.7 Exercises

X-i nt:(—g, Oj, (-1,0);

y-int:(0, 5)

y

x=1; Vertex (1 0);
x-int:(1, 0);
y-int:(0,-3)

|l
1

x=2; Vertex (2, -1);
x-int:(3, 0), (1, 0);
y-int:(0, 3)

Yy

x=2; Vertex (2 -1);
x-int: None
y-int:(0,-9)

y

23.

25,

x=-1; Vertex (-1, 0);
x-int:(=1, 0);
y-int:(0, 1)

y

\ /

x=-1, Vertex (-1 -1);
x-int: None
y-int:(0,-2)

y

\
/ \

27. a. No b. Yes

c. Onefunctionisa

39. y
+ (2,2
\
41. !
43. i
Applications

45. a. 35s b. 196 ft
47. a. 5s b. 420ft
49. a. $50 b. $2500

reflection of the other
across the x-axis.

Ya s 1216
4

16
12

{V Y

|
8

29. a. No b. Yes

c. Onefunctionisa
reflection of the other
across the x-axis.

Y

&
|

i
v

31. Zeros: x~—0.7321,
2.7321

33. Zeros: X~ —1.1583,
2.1583

35. Noreal zeros
37. y

-—

©HAWKES LEARNING

51.
53.

$20

a. Two sides are 150
yardsand one sideis
300 yards

b. 45,000 yd?

Writing & Thinking

55.

a. Parabola

b. x=——

d. No. A graph can be
entirely above or
below the x-axis.

10.7 Exercises

Concept Check

1.

3
5.
7

graphs

. endpoints

bracket, parenthesis

. False; Thegod isto

get 0 on one side of the
inequality and factor
the other side.



Answer Key  10.7 Exercises 1141

9. Fase The solution
’ 2 1 —o0, —3— 63. (7
consists of al intervals 19. (_5’_Ej 41 ( 0,3 Z]U (‘ O‘O)‘ ) R
where the test points . [_3+ J2. oo) 7 g
satisfy the original e g R .
inequality. 3 2 Toklz sz 65. {314]
PraCtiCE 21. [_OO,EJU(§,OOJ _5_\/173 _5+\/E gy
2)7\2 43. 5 ' 6 74
1. (—2,6) 5
2 I I B | > E < L L ( | )‘ | >
B ! ; T o (‘9%}
6 6
2 57
3 (_w—ju(s,w) 23 |:__ _:l S 20 Y T T VR R
3 2 4 45, (—oo,—ﬂu[o, 4] - 5
: SR e 69 (-0,4]0[03)
2 4 10 4
75 4_1_]_1_1_1_[_1_1_)_>
5. (—o, _7]UE,OOJ 25. (-1, 0)u(3,) . a0
- (2 0) 71 (-2 0)u[5,)
“Ji iy I e e S - >
7 E -10 72\)(;\\\\2\:
B 49. O
27. (0,1)u(4,
1 (09w e) 5 a x 7+,89 73. (-»,-3.1623
9 _ = — 1y . a. =
! [2 } ot 2 U(3.16230)
e S S b (- T e e
3 :\ ) | | | | ( L L >
-1 4 75. &
4 7+/89 "
9. |-, ——=|U(0,5) 3L (-0, -2)u(-11) 5 77. (-, -3)u(0,3)
3 UZ,OO) «—) 1y,
< \‘)‘\é\\\\é\' BTN c 7_@ 7_,’_@} -3 0 3
N e 2 ' 2 79. [-1.8868)
]_1.. {—2} 33 [_3, _Z]U[Z, 3] 53 a. X:—5,1 I LB L L »
—1.8868
4_1_[_}_1_1_1_[_]_1_, _
’ o 07 > (59 81 (-2.3344-0742)
. (-2 - v
= 35. (—oo, —4] U[Z, oo) ¢ (_OO’ _S)U(l' OO)
13. | -0, — 3,
( . Zju( ) Cortvl2e)  odofom) (0.7420 2 334%
D B ’ I S— ‘-2.‘33514‘1 -(;.)742‘ o Dosaa
_5 3 5 4 0
2 3r. (_E'ZJ 57. (—0, -6) Applications
15, (_%1 gj | | | (WA | Al | Ly < : : : )‘ v 83' [3' 9]
s 7 -6
2 2
3 Writing & Thinking
[ T (<0r2-45) BB a0
. —00, —1— «—— ) [ R ( S 1 1
. b (145, - - b. (~0, -4)U(0,1)
U(-1++/5, 0
17 (_OO'E}U[Z’OO) 61. (2§] c. Thefunctionis
) L R - _‘1_)‘@‘ ‘ ‘_ﬁﬁ‘ > 2 undefined at X = 0.
) 12 - ) B
2 2
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Chapter 11: Exponential and Logarithmic Functions

Answer Key

11.1 Exercises

11.1 Exercises

Concept Check

1

© N g w

composition, inverses
domain

y-values, X

True

False; The operations
are restricted to the por-
tions of the domain that
are in common.

Practice

1.

13.

a 2x-3
b. 7
c. x*-3x-10
d. XLZ X#5
X-5

a x°+3x-4
b. x*-3x+4
c. 3-4x?

x? « 4
3x-4"" 3
. x34x-12

o

. XP-x-6

x* —3x% - 9x+ 27
X+ 3, X#3
33X+ X+ 2

L XPEXx=2

O T ® o o0 T W

2 + X3+ A+ 2x
2x% + X
X242

a 2x*+2

b. 8x

c. x*-14x*+1
X2 +4x+1

d ———,x=#
X°—4x+1

2+4/3

9
—a’-a-1

15. 27 37. a 5
17. 8
5
19. -31 09+ 9
21. J2x—-6+ Xx+4, b. i !
D= [3, 00) (=34
23. 3x*-19x-14;
D= (—oo, oo) 09 -9
x-5 39. a. f
25. :D=(-3 o ;
m ( ) i 3)
27. -3xJx-3;D=[3,»)
29. Ix+3+/5+x; b y
D = [_5, OO) . 3)
162 *6.3)
3l a Y
() +9g(x)
Z(O A ( ) y
41. 4
b .y ittt i
225 (%)
24
©0-2) ,
' 43,
33. a ! d
5)
(34| o2-3) !
f(x) +g(x) y
45,
b. . X,
-9 (2-5)
f(x) - g(x) y
47. %l I
35. a. yl (f / )
(— ) b ( }
6) ¢(0-5) e
( x) y 49 y /
b. 9
(= )’(1 ) == X
|(0
2-a)

y

©OHAWKES LEARNING

51. 4
53. -12

5. ——

57.

59.

61.

~

63. \\

‘__
~

65.

67. i

69.

T
=4
S

Writing & Thinking

71. Ingeneral, subtraction
is not commutative.
Answerswill vary.



73. a.

C. i is undefined for

g
x=-2as g(-2)=0.

11.2 Exercises

Concept Check
1. variable, variable
3.+

5. one-to-one

7

. False; Thevertical line
test determines whether
agraph represents a
function.

9. True
Practice

1l a 8-5
b. 24a-13

3. a 5x*-20x+24
b. 450" + 4

5 a 3n*-6n-9
b. 48y°+ 24y°— 9

(
13 f(g(x
(

17.
f(g(x))=x+3x"+4x+3

g(f(x)):x3+x+2

and g( f(x))=x
29.a. 9

b. does not exist

C. f(4):% andé

isin the domain of
g, g(f(4)) is
defined. However,
1

1
0(2)=—3 and -

isnot in the domain
of f,s0 f(g(2)) is
not defined.

Y

©OHAWKES LEARNING

33.

35.

39.

41.

47.

Answer Key

.
N

11.2 Exercises

49. f*(x)=—x-2

y

51.

53.

55.

Sine

o

57.
59.
61.

Not one-to-one
Not one-to-one
One-to-one

y

63. One-to-one

Y

65. One-to-one
67. Not one-to-one
69. One-to-one

1143
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71.
73.
75.

77.

79.

81.

83.

85.

87.

Answer Key

One-to-one

11.4 Exercises

of xinthedomain
of f. For example,

One-to-one
Not one-to-one

f‘l(x)=§/;

y

f

Writing & Thinking

89.

The domain of

f(g(x)) canonly
include values of x
in the domain of g,

while g( f(x)) can

only include values

f(x)=vx,9(x)=-x

Answerswill vary.

11.3 Exercises

Concept Check

1. constant, variable

0,1
compound

© N o ®

True

Practice

Faseb>0andb# 1

1 =

I+

w]

13.

15.

17.

19.

21.
23.
25.
27. a. =

48
12.27
4108.87

Applications

29.
31.

33.
35.
37.

39.

20,000 bacteria
a. $2621.59

b. $2633.62

c. $2639.86

d. $2646.19

e. $2646.26
$3210.06
$53.33

a. $100,149.34
b. $222,886.46
c. $1,103,963.86

a. $63,890.56

©OHAWKES LEARNING

b. $17,182.82

c. Answerswill vary.
41. $1228.25
43. y=10000 2

Writing & Thinking

45. The graphs are reflec-
tions of each other
across the x-axis.

11.4 Exercises

Concept Check
1. logx

logarithmic

reflecting

True

© N 0w

True

Practice
1. log,49=2

1
3. log.—=-2
9s 25

log.1=0
log,,100= 2
9. log,,23=k

11. log,—=2
13. 32=9

1
15. 92 =
17. 7=
19. 10" =N
21. b*=18
23. n*=y
25. 4
27. 0
29. -3
31l. x=16

33. x=2
35. x=-3

37. X=

39. x=



. X=32
. Xx=37
X=2

& & B

47, )

49, v

51. '

53.

55. 8)

57. a. D= (o0, 0)
b. R= (0,00)
c.y=0
d. Answerswill vary.
Writing & Thinking

59. Thetwo functions are
symmetric about the
liney=x.

11.5 Exercises

Concept Check

1. exponents, exponents
difference between
sum, difference

True

© N o w

True

Practice

1

11.
13.
15.
17.
19.
21.

23.

25.

27.

29.

31.

33.

35.
37.

39.

41.

45.

47.

a.2 b 3
c.5d 6
5 5 -2
= 9. 10
2

N

log, 5+ 4log, x

log, 2 - 3log, x +log, y

Answer Key

49. Iogz( X2 +2X— 3)
51. log,(x+1)

53. Iogm(ﬁj

Writing & Thinking

55. Answerswill vary.

11.6 Exercises

log, 2 +logy x — 3log,y Concept Check

2log, x—log, y—log, z
—2log, x - 2log, y

lIogex+glog6 y
3 3
lIogax+llog3 y
2 2
—llog z

2 3
log, 21+ 2log, x

2
+§Iog5 y

1 5
_Eloge X_E |096 y

-9log, x-61log, y
+3log, z

log (%)
"5

log, 63x*
log, X°y

w(l

X
or Iogb(

log, (2x° +x°)

1. 10

negative

Inx

False; When the base

isomitted, it is under-

stood to be 10.

9. Fase, Both common
logarithms and natural

logarithms have in-
Verses.

N o w

Practice
1. logx=15
1

1000
IN27=x

In1=0

3. log -3

log 3.2=x
10°=1
13. 10" =5.4
15. e =x
17. et=e

19. e =x

21. 2.2380
23. 1.9465
25. -1.2418
27. 3.6243
29. Error (undefined)
31. -5.3795
33. 204.1738
35. 0.0120
37. 0.9572
39. 175.9148

FE o ~ o

OHAWKES LEARNING

11.7 Exercises 1145

41. 0.0002
43. 1.0403

Writing & Thinking

45. logx isabase 10 loge-
rithm. Inxisabasee
logarithm.

47. D=(-=,0)u(0,)

y

y=In|x|

11.7 Exercises

Concept Check
1. logarithm
3.1
1
b*
7. Fase; The change
of baseformulais

5.

log, x
| X=—2a_
% log, b
9. True
Practice
1. x=11
3. x=9
5. x:Z
2
7 x:é
5
9. x=Z
2
11. x=-5
13. x=-3
15. x=-1,4
17. x=- E
2
19. x=-2,3
21 x=-2
3
23. x=—-—,0
2
25. x=-1,3
27. x=07154



1146 Answer Key  12.1 Exercises

29. x~75098 65. x=3 Writing & Thinking 3. 11.55years
31. x~-15947 67. x=100 101. Answerswill vary. 5 f~0.30
33. x~02473 69. x=6 (L 7. 1.73hours
35. x~-77003 71 x=20 2 9. 10.99 days
103. 7- *=7***and
37. t~-15193 73. x~31893 , 11. 7.4 hours
uti 49 = 7>, Since
39. x~33219 75. No solution 1+ x4 2x, in gen- 13. 2350.02 years
41. X~-14307 77. No solution eral, 7- 7%+ 49, 15. 2.31 days
43 x=1 79. x=105 Answerswill vary. 17. 39.65 minutes
45. x~—41610 81. x~ 220855 19. 7.00 years
47. x~12058 83. x=-10,8 11.8 Exercises 21. 5600 years
49. x~11292 85. 2.2619 Concept Check 23. a. 13.86 years
Sl x~09513 87. 0.323 1. decomposition, centu- b. 6.93 years
53. x~12520 89. -0.6279 ries 25. 100
55. X~ 251189 91. 24391 3. Richter 27. 8.64 million
57. x~316228 93. -1.2222 5. Fase Thevarisbletis 29, 2083, 2437, 2744
59. x=0.0001 95. x~2.3219 measured in days. 31. a 117.95dB
61. Xx~49530 97. x~1.5480 Applications b. 3.16x10°I,
63. x=~+0 3329 99. x=~0.8390 1. $4027.51 c. 10°1
" 0
Chapter 12: Conic Sections
12.1 Exercises 1. y 21. y 3L y
Concept Check . i i,
1. slope, two 2 E (OF
3. horizontal !
5. shape, direction 13. y 23. : 3 i
7. Fase; Trandation does £ x &
not change the shape of — i
the graph of afunction.
Practice 15. : 25. : 35. et
1. a0 b. a®-6a+5 :
c. X*+2xh+h?*-4 -3 I
d. 2x+h
17. y 27. y 37. y
3. a0 b 2a’°-11a+14 - '
C. 2x*+ 4xh—3x : asase \ :
+2h*-3h i £
d. 4x+2h-3
19. y 29. y 30. y
51 7. -2 P
9. Theresults are the coef-
ficients of X. [ (-4,-5)

©HAWKES LEARNING



41.

47,

49,

51.

53.

55.

s

Applications
57. y=x*-5x2+2x+10
Writing & Thinking
59. The graph of the func-
tion y= f(x—h)+k
isthe graph of the func-
tion y= f(x) shifted h
unitsto theright and k

units up.
61. ol
63. oy
/ X+
65. y
(

12.2 Exercises

Concept Check

1. circle, elipse, parabola,
hyperbola

vertical
0, y-intercepts
True

© N g w

Fase; y=kistheline
of symmetry for a hori-
zontal parabola.
Practice
1. a (4,0) b. None
c.y=0

Y

w

[

~

Answer Key

a. (O, —3) b. (0, —3)
c. x=0

Yy

. a(3,0) b. None
c.y=0

. a (O, 3) b. (0, 3
c.y=3

. a (4,-2) b. None
C.y=-2

y

—

©OHAWKES LEARNING

12.2 Exercises 1147

c.y=5

17. a. (-3,-4) b. (0,5)
Cc.Xx=-3

21. a. (12
b. (0,2),(0, 3)
cy=2




1148 Answer Key

C y—E
' 4

27. a.(-8,-1)

b. (0,—1+2—\/6J,
3

ot

c.y=-1

31. (0,1225), (0,-1.225)

Y

35. No y-intercept

Y

12.3 Exercises

37.

39.

41.

(0,0658), (0, ~2.658)

y

(0, 2581), (0,-0.581)

y

b 43. ¢

Writing & Thinking

45.

If |a] < 1, then the
parabolawill be wider

than the graph of x = y2

If |a] > 1, then the pa-
rabolawill be narrower

than the graph of x=y2

12.3 Exercises

Concept Check

© N o w

Jo6 %)+ (v, )’
averaging
twice

True
True

Practice

1

5; (4, 5.5)

. 13;(3,4.5)

. 29;(2, 45)

3
5
7.
9
1

3;(5.5,-3)

. V13;(6,-35)

. 17;(-3,-45)

x*+y*=16
XX +y*=3

X’ +y> =11

23.
25.
27.
29.

31.
33.

35.

37.

39.

41.

(x—4)2 +y =1

(x+ 2)2 +y* =8
(x-3)° +(y-1)° =36
(x—3)2 +(y- 5)2 =12
(x-7)"+(y-4)" =10
X*+y?=9

Center(0,0);r =3

y

x>+ y? =49
Center (0,0);r =7

y

=

x*+y?=18
Center. (0,0);r =372

y

(x+1)2 +y*=9
Center.(-1,0);r =3

y

X2 +(y-2)° =4
Center. (0, 2);r =2

y

©OHAWKES LEARNING

47.

49,

51
53.
55.

57.
59.

61.

(x+1)2 +(y+ 2)2 =16
Center (-1,-2);r =4

y

(x=2)"+(y+5)" =9
Center (2,-5);r =3

y

(x-2)"+(y-3)°=8
Center. (2,3);r =22

y

AB=35, AC
=/65,BC =25,
(3V5) +(25)’
- (Jes)’

Right triangle
AB= AC=4/5
AB= AC= BC=4
AC= BD=+/61
10+4/5

y




Answer Key  12.4 Exercises 1149

63. Y 2 2 2 2 2 2
= 3 XY o 15, XY 07, L _X 4
25 4 20 4 8 9
Applications
65. 10 blocks , , . .
x>y y? X y? X
_ 5 42 =1 17. 2 -2 =1 2. L2 -1
67. /20 =2./5 hundred T 9 9 5 9
yards y y y
Writing & Thinking il
69. a d=x*+(y- p)2 -
b. d=|y+p|
x>y y? X 3l e 33.d
C. y+p= ’X2+(y_p)2 7. T—Tzl 19. §—7:l
. , 35. b
(y+p) =x"+(y-p) ; ' 37 ,
y +2py+ p*=x*+y* - 2py+ p’ )
x* =4py D
71 a d=./(x- p)2 +y
2 2 2 2
b. d =[x+ p] 9. %-%:1 21. %—X—gﬂ 39. y
C. x+p=y(x=p) +y? y y \ .
o|512)
(x+p) = (x=p)"+y* f i)
X2 +2px+ p?=x"—-2px+ p’+ Yy’ \ AL
y? = 4px / 41. .
12.4 Exerci >y 2y :
.4 Exercises n XY _4 n XY 4 /
9 6
Concept Check y y
1. ova 43 y
3. focus 4 i
5. minor *
7. True
. X2 y? X2y
9. False; The midway 13. 7+§:1 25. €+7=1
point between the foci ; , Writing & Thinking
Is the center. 45. b. Pick an arbitrary
Practice : x point (X, y) located
on the elipse.
X2 y2
1. 24+ -1 The sum of the
36 4 distances from

(x, y) tothe points
(-c,0)amd(c, 0)
(the foci) will equal
2a. Using the
distance formula

©OHAWKES LEARNING



1150

Answer Key

we get the equation
+(y- 0)2
+4J(x= c)2 +(y—0)2
=2a.
Now to remove the
radicals, simplify
so that one side of
the equationisa
single radical and
square both sides.
Then repeat the
previous step and
simplify. Thisgives
X2 y2

—+
a® a*-c?

(x+ c)2

=1

. At the y-intercept

(0,b) aright
triangleisformed
with hypotenuse a
and sidesb and c.
The Pythagorean
Theorem gives
a’=Db*+c’.

13.1 Exercises

y

(1.41,017),
(~1.41,5.83)

y

12.5 Exercises

Concept Check

1. second

. substitution, addition

3
5. both
7. True

Chapter 13: Sequences, Series, and the Binomial Theorem

13.1 Exercises

Concept Check

1. numbers
recursive
decreasing
True

© N o w

and negative.

False; Thetermsin an
aternating sequence
aternate being positive

9. Fase; There are many 9. (-3,0),(30)
situations where the Y 23.
curves do not intersect.
25.
Practice
1. (-3,10),(12) .
i 1. (2,3),(2-3 2.
W s 31.
3. (11),(20) g
5 13. (-2,4),(11)
33.
X2 py? +4x -2
5 (-2-4),(4,2) !
; 15. (-3,-2),(3 2),
S dhiih el (-32),.(3-2)
| =20
i 35.
7. (53
y 2
,
=116
17. (-3/5,5),(-6,4),
(3V5,5).(6.4)
19. (13).(-13
21. (4,4),(-2-2)

Practice 111 1 -
1. 2,58 11,14 15. lg’g 1015 '
3 03456 17. 0,1,3,6,10
" 72'3'4'5

19. {3n-
5. 2,6, 12,20, 30 { ] g 3L
7. 2,4,8,16,32 21 {n’} 33,
1111 1 23. {i}
9. e e 2n
2'4'8'16' 32
11. -2,5,-10, 17, -26 25. {6n}
n+1 35
3 -12.34 5 27 {(-)"(2n-1)f
2’3 4’5" 6

©HAWKES LEARNING

=10

Increasing;
a,=n+4,a,, =n+5
n+4<n+5 soa, <a,,
Neither

Decreasing;

oLl 1
n 3n16\1+1 3.3n’
i>i SO >
3n 3'3n’ an an+1

Neither



Applications
37. $28,000whenn=1;

39.

41.

$19,600 when n= 2;
$13,720whenn=3; It
will be worth $13,720
after 3 years.

4Amwhenn=1;16m
whenn=2;0.64m
whenn=3; 0.256 m
when n=4; The ball
will bounce 0.256 m on
the 4™ bounce.

50 mgwhenn=1,
25mgwhenn=2,
125 mgwhenn=3;
After 3days, 12.5 mg
of medication will
remain in aperson’s
system.

Writing & Thinking

43

45,

a,=3,a,=1and
a,=4,s0a, >a, but
a, < a, making the se-
guence neither increas-
ing nor decreasing.
a.l1,1235,8,13,21
b.If we cal the se-
quence of differences

D., wheren> 2, then
D =F -2

13.2 Exercises

Concept Check

1
3.
5.

infinite
index

False; The lower limit
of summation may be
an integer other than 1.

Practice

1

3.

S=2

S5=2+5=7,
§,=2+5+8=15,
$=2+5+8+11=26

1
Slzz,

11.
13.

15.

17.
19.

21.
23.

25.

27.

29.

31.

33.

1 2 7
:—+—:—'
= 2 3 6
1 2 3 23
=—4+—=+—=—,
> 2 3 4 12
1 2 3 4
S, ==+—+—+—
2 3 45
_163
60
S=1
S, =1+(-4)=-3
S, =1+(-4)+9=6,
S, =1+(-4
+9+(-16)=-10
1 1 1 3
==, S, =—+-=—
25275707,
111 7
==+ +==—,
> 2 4 8 8
111 1
S, =—+—+-+—
2 4 8 16
S=1S,=1+0=1
S, =1+0+(-3)=-2
S, =1+ 0+(-3)+(-8)
=-10

2+4+6+8+10=30
5+6+7+8+9=35
1 1 1 13

—t ==

2 3 4 12
2+4+8=14

16+ 25+ 36+ 49 + 64
=190
3+1+(-1)+(-3)=0

OHAWKES LEARNING

35.

37.
41.
45,

Answer Key

39 39. 57
48 43. 295
-1 47. 55

Writing & Thinking

49,

15

3 (-20)+ > %

k=11 k=1

13.3 Exercises

Concept Check

1.
3.
5.

13.

15.

17.

19.

same
a,=a+(n-1)d
True

15 .

= — Practice
16

1.

Arithmetic sequence
d=3; {3n—1}
Arithmetic sequence
d=-2;{9-2n}

Not an arithmetic
sequence
Arithmetic sequence
d =—4; {10— 4n}
Arithmetic sequence

2 2

1,3579;
Arithmetic sequence

Not an arithmetic
sequence

Arithmetic sequence
2019 (17 16,

3'3"73"3"
Arithmetic sequence
-1,4,-7,10,-13;
Not an arithmetic
sequence

13.4 Exercises

21.

23.

25.

27.

29.

3L
35.
39.
43.

47.

51.

1151

154
126

. 235
. 231
143
3
171 53.

49. 60

-100

Applications

55.
57.
59.

9 days
1625 cm
134 seats; 1540 seats

Writing & Thinking
61. Anarithmetic sequence

has a constant difference
d. If theterms dternated
between positive and
negative values, then
dwould aso have

to dternate between
positive and negative
values. Thisisa
contradiction.

13.4 Exercises

Concept Check

1
3.
5.
7.

same
a,=ar"

infinite

False; Find theratio of
consecutive terms and

determineif the ratios
are constant.

Practice

1

Not a geometric se-
quence
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3. Geometric sequence

5. Geometric sequence

SlEHN

7. Not ageometric se-
guence

9. Geometric sequence

Al

11. 9,-27, 81, -243;
Geometric sequence

E,E,Z,g;Nota
33 3
geometric sequence

15, 8 32 128 512
" 5'25" 125 625
Geometric sequence

17. 3J2,6,62,12;

Geometric sequence

19. 0.3,-0.09, 0.027,
—0.0081; Geometric
sequence

21 (32"}
23, {%(_31}

Appendix

13.

A.1 Exercises

Concept Check
1. placevalue

and

zeros

100

True

11. True

© N o w

Practice
1 65
3. 18.76
5. 56.03

Answer Key  A.1

Exercises
n-1 13.5 Exercises
25, {(ﬁ) }
Concept Check
27. {%(3)”‘1} 1n1l
3. Pascd’s
n-1 .
2. _5(_§j 5. expansion
4 7. True
3L 1 33. 3_2 Practice
4 9
1
1 1 1. 56 3. =
35. = or-= 15
4 4 5 4 7 1)!
37. n=4 39, 363 ' - (n-1)!
1023 333 9. (k+3)(k+2)(k+1)
41, —— 43, ——
64 64 11. 20 13. 35
75
w22 47 o8 151
243 17. X' +7x°y+ 21X°y?
49. 4 51. —% +36x*y®
19. x®+9x®+36x’
4 4
53 5 55 ﬁ +84X6
o 21. x®+15x*+ 903
Applications ,
27
57. $27,859.63 +6 O i .
59. 14.76 liters 23. X7 +12¢y+ 60y
+160x°y°
61. $12,841.18
25. 2187’ - 5103%°y
63. 7.59 meters
+5103°y?— 283%‘y*
Writing & Thinking 27, X 36x%y + 57604y
65. 7 537647y
7. 37.498 29. 04502 31. 0.27
9. 87.003 33. 0.163
11. Ninetenths 35. 24.295
13. Twenty and seven 37. 0.01
15. One and fifty-three ; ; ; . ;
hundrajths 00.03 0.30.33 04
17. Nineteenandonehun- 41
dred two thousandths 1 1 ¢ 1
0 0.17 0.2 0.26 0.3
19. Eight hundred and nine
thousandths 43.
21. 0.3 23. 17.9 0 o017 02 05
0.192 0.2611
25. 0.23 27. 6.028

OHAWKES LEARNING

29.

3L

33.

35.

37.

39.

JE B

49,
51.

x® +6x°y +15x"y?
+20x°y® + 15¢%y*
+6xy° +y°

X" —7x°% + 21x°
—36x* + 35¢
2 +7x-1
243 + 405y
+270y? + 90¢* y®
+15xy* +y°

x* +8x%y + 24x°y?
+32xy° + 16y*
81x* - 216¢y
+216x%y* — 96y’
+16y*

X +8x°y + 24x"y?
+32x%y°® + 16y*

. 3360°y*

1,140 486°
—27,500° y*
1.062

0.808

64.363

53. 0.851

55.

49,
53.
55.
57.
59.
61.
65.
69.
73.
77.

81

Writing & Thinking

(x+2)4

14 47. 5.76
164  51. 25.89
147.385
19.464

0.04
0.01096

5 63.
3% 67.
108% 71
0.032 75
3% 79.

2.03
300%
0.06
1.2
50%

12.5%
° 20



85.

— 7.
2 8

|

Applications

89.

91.

One hundred fourteen
and eight tenths

Nine hundred fourteen
thousandths; One and
nine hundredths; Thir-
ty-nine and thirty-seven
hundredths; Three and
thirty-seven hundredths

93. a. $94.85 b. $5.15

95.
97.
99.

$936,945
$239.56
4%

Writing & Thinking
101. Answerswill vary.
103. Moving left to right,

compare digits with the

same place value. When

one compared digit is
larger, the correspond-
ing number is larger.

A.2 Exercises

Concept Check

1

N o w

branch out
arrangement

n!

False; Therearem- n
ways for the two events

to occur inthe given
order.

False; Each ordering
of aset of elementsis
called a permutation.

Practice
1. 27 3. 45
5. 450 7. 2520
9. 2 11. 362,880
13. 720 15. 30
17. 14 19. 990
21. 3024

Answer Key A4 Exercises

Applications the obtained num-
23, a.720 bers (that is, use the
fundamental counting
b. 1000 principle).
25. a. 360
b. 1296 A.3 Exercises
27. a.6720
b.32,768 Concept Check
29. a.30.240 1 permutatlon, permuta-
tion
b. 100,000
3.1l
31. 90 )
5. permutation
33. 3360
7. False; The number
35. 3024 of combinations of n
37. 30,240 elementstakenr at a
39. 20,160 time is smaller than the
6l number of permutations
41. —' =360ways of n elementstakenr at
2! atime.
|
43— _210nunbers 9. True
2123
- 16! Practice
" 715311 1. Combination
=5,765 760 3. Permutation
arrangenents _
5. Permutation
47 14! _
" Blaaa 7. Permutation
= 2,522 520ways 9. Combination
11. 15 13. 45
Writing & Thinking
) ) 15. 15 17. 17
49. Thenotation P is
for the number of Applications
permutations of n 19. 36
elementstakenr at a 21 120
time. That is, we take '
r dementsfromaset of 23. 455
n elements. So, when 25. 4845
n<r, we do not have 27. 230,300
enough elementsin the
set. Thus, we cannot 29. 1,184,040
caculate P. 31. a. 210;
51. We can find the b.5040
number of possible 33. a. 14,950:
I|s_ts in each group by b. 358,800
using the permuta-
tion formula. Then, 35. 1620
since every list from 37. 980
the first grqup can 39. 360,360
be paired with every
list from the second 41. 9,338,000
group, we multipl 43. 408,282,336
©HAWKES LEARNING

1153
45. 69,300
Writing & Thinking
47. You should find the

number of combinations
of three elementsfrom
the first group and the
number of permuta
tions of three ele-

ments from the second
group, and then use the
fundamental counting
principle to multiply the
results. Alternatively,
you can find
permutations in the first
group and combinations
in the second, and then
multiply.

A.4 Exercises

Concept Check

1

9.

system

3. inconsistent
5.
7. Fase graphsthat are

independent

parallel indicate no
solutions.

True

Practice

1

(5.0
N

oo SERRAFE!
e
Am

No solution
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11
13.
15.

17.

19.

21.

23.

25.

27.

29.
31.

! x:/jz/ oriayils
(2, 1), consistent
(-1, —3), consistent

No solution, inconsis-
tent

Infinite number of
solutions: (X, 8 — 3X),
dependent

(1, 6), consistent
( 3 ] .
—,1|, consistent
2
3 .
3,— Z , consistent

No solution, inconsis-
tent

l,l , consistent
2 4
(5, 2), consistent

Infinite number of

solutions: (X, 6x — 15),

dependent

33.
35.

Answer Key A5 Exercises

(7, 5), consistent
(4, 7), consistent

Applications

37.

39.

41.

43.

45.

47.

49,

51.

53.

55.

57.

40 liters of 12%,

50 liters of 30%
240 gal of 5%,

120 gal of 2%
$87,000 in bonds,
$37,000 in certificates
325 at $3.50/share,
175 at $6.00/share
40 b at $3.90/1b,
301b at $2.50/1b

16 Ib at $5.50/1b,
41b at $7.20/1b
$5.50 for paperback,
$9.00 for hardback

205 legislators voted in
favor of thehill

Commercial jet:

300 mph,

Private jet: 125 mph
78 chairs using Method
I, 44 chairsusing
Method I

Sue: 12 years old;
Pat: 22 years old

Writing & Thinking

59.

The solution to a con-
sistent system of linear
equationsisasingle

point, which is easily
written as an ordered
pair.

A.5 Exercises

Concept Check

1.
3.
5.
7.

9.

Set
empty set
Set-builder notation

False; the three ways

to write sets are word
descriptions, set-builder
notation, and roster
notation.

True

Practice

1
3. Transitive property
5.

7. Ais the set of the first

©

13.

15.

Transitive property

Trichotomy property

five even positive
integers.

Cisthe empty set.

E isthe set of integers
that are greater than
two.

62{312—10—&—6}
—4,-2
1={0,369121518
K ={1,35,7,9,11}

OHAWKES LEARNING

19.

21.

23.

25

27. a.

29.
33.
35.
37.
39.
41.

. a

b.

c. U

b

C.

A

M

X

X IS even
(@]

|5< x<9 and}

={x| x> 16}

S={x/x=0}

U isthe set of
integers greater than

2 and less than 8.
U={34567}
_|x|3sx<7and
| xis an integer
W isthe set of the

first four whole num-
bersdivisible by ten.

.W ={0,10,20,30}

W =
x]0< x<30
andx is dvisible
by 10
3l ¢

A

A

v

L A} L

v

T RN A IR |
) 7

2 6
I

T R N2 B R |
T 1
-1 5





