Preface

This manual contains detailed solutions to all of the exercises of the text Beginning
Algebra, tenth edition, by Karr, Massey, and Gustafson.

Many of the exercises in the text may be solved using more than one method, but it
is not feasible to list all possible solutions in this manual. Also, some of the
exercises may have been solved in this manual using a method that differs slightly
from that presented in the text. There are a few exercises in the text whose solutions
may vary from person to person. Some of these solutions may not have been
included in this manual. For the solution to an exercise like this, the notation
"answers may vary" has been included.

If you are a student using this manual, please remember that only reading a solution
does not teach you how to solve a problem. To repeat a commonly used phrase,
mathematics is not a spectator sport. You MUST make an honest attempt to solve
each exercise in the text without using this manual first. This manual should be
viewed more or less as a last resort. Above all, DO NOT simply copy the solution
from this manual onto your own paper. Doing so will not help you learn how to do
the exercise, nor will it help you to do better on quizzes or tests.

I would like to thank Lauren Crosby of Brooks/Cole Publishing for her help and
guidance.

This book is dedicated to the Reverend Ben Loyd, the Reverend Jack Swanson, and
the Reverend Pam Gregory for their friendship and inspiration throughout my life.

May your study of this material be successful and rewarding.

Michael G. Welden



Contents

Chapter 1
Chapter 2

Chapter 3

Chapter 4
Chapter 5

Chapter 6

Chapter 7
Chapter 8

Chapter 9

Appendix 1
Appendix 2

Appendix 3

Real Numbers and Their Basic Properties
Equations and Inequalities

Graphing; Writing Equations of Lines;
Functions; Variation

Polynomials
Factoring Polynomials

Rational Expressions and Equations;
Ratio and Proportion

Systems of Linear Equations and Inequalities
Roots and Radical Expressions

Quadratic Equations and Graphing Quadratic
Functions

Permutations, Combinations, and Probability
Measurement Conversions

Sample Final Examination

37

122

177

221

265

333

397

449

503

511

512



SECTION 1.1

Exercises 1.1 (page 11)
1-10. Answers may vary. 11. —|-7=—-(+7)=-7 12. |-12|=+4+12=12

13. set 14. natural, 15. whole 16. ellipses
positive integers

17. integers 18. negative numbers  19. subset 20. the set of all = such
that x is a whole
number

21. rational 22. irrational 23. real 24, prime

25. natural, prime 26. even 27. odd 28. isnot equal to

29. < 30. is greater than 31. variables 32. number, origin

or equal to

3. 7 34. intervals 35. parenthesis, open  36. bracket, closed

37. distance, 6 38. sum, difference, product, quotient

39. natural: 1,2,6,9 40. whole: 0,1,2,6,9

41. positive integers: 1,2,6,9 42. negative integers: —3, —1

43. integers: —3,—1,0,1,2,6,9 44. rational: —3,—1,-1,0,1,2,2,3.25,6,9

45. real: —3,-1,-1,0,1,2,2,/7,3.25,6,9  46. irrational: /7
47. oddintegers: —3,—1,1,9 48. evenintegers: 0,2,6

49. composite: 6,9 50. prime: 2

51. 7[<]10 5. 3[ J2+1 53. 9] 245 54. 5[ < |4
3[=]3 o[> 17

55. —6[ > |-8 56. 2+3[ |17 57. 5+7[ |10 58. 3+3[ ]9-3
5[<]17 12[>]10 6[=]6

59. 60.
e B s e O R N
0123456678 012345667819
4 is greater than 2. 4 is to the right of 2. 9 is greater than 5. 9 is to the right of 5.



61.

63.

65.

67.

69.

71.

73.

75.

78.

81.

83.

85.

87.

62.
LI . e B
01234567 8 93101
11 is greater than 6. 11 is to the right of 6.

64.
1
T-6-54-3-2110
—2 is greater than —5.
—2 is to the right of —5.

66.
B 0 e
0123465678910
8 is greater than 0. 8 is to the right of 0.

68.
SIS & o & o
0o 2 4 6 8 10

3 8
< [ ) 72.
8

74.
10 12 14 16 18
|36] = 36 76. |—17| =17
[120] = 120 79.
[12 — 4| =8| = 8 82.
6+3=9 84.
9: natural, odd, composite, whole
15—-15=0 86.
0: even, whole
3-8=24 88.

24: natural, even, composite, whole

SECTION 1.1

—|-23| = —(+23) = —23  80.

]
I
1234567 8 910112131415
S

|
|
0
)

15 is greater than 10. 15 is to the right of 10.

-
g 910

|
T

7
1

|77 N
[
sl
e
m
[y o

-T-6-54-3-2110

—1 is greater than —7. —1 is to the right of —7.

10 12 14 16 18 20
77. 0] =0

118 — 12| = 6| = 6
1100 — 100 = 0] =0

7T—2=5
5: natural, odd, prime, whole

13—-6=7
7: natural, odd, prime, whole

6-12="72
72: natural, even, composite, whole

1

greater than 4. 10 is to the right of 4.



89.

91.

95.

98.

101.

105.

109.

112.

115.

117.

119.

121.

123.

125.

127

129.

SECTION 1.1

24 -8=3 90. 7+-7=1
3: natural, odd, prime, whole 1: natural, odd, whole
5+6[ ]13—-1 92. 19-3[ [8+6 93. 4.3 [3-4 94 7-9[ ]9:6
1n[<]12 16[> 14 12[=]12 63[> |54
0+6[ 1 96. 2+7[ |7+2 97. 459 ]36+12
0[=]1 9[=]9 5[]
5-12[ ]300+5 99. 3+2+5[ ]5+2+3 100. 8+5+2[ |5+2+438
60 [=]60 10[=1]10 15[=1]15
9>4 102. 5 < 32 103. 8 < 8 104. 25 # 23
34+44=7 106. 37 >3-4 107. /2 ~ 1.41 108. z > 5
3<7=[7>3] 110. 5>2=[2<5| 111. 6 >0=[0<6 |
34 < 40 =[ 40 > 34 113. 348>8=[8<3+8] 114.8-3<8=[8>8—3]
6-2<10—4=[10—4>6—2] 116. 8-2>8-1=[8-1<8-2
2:-3<3:4=13-4>2-3 118. 8 +2>9+3=]|9+3<8+2
LU VU L 20, 2<3L[352
4 6 6 4 374 4~3
122.
T T I O A O I I I I I Y A I
||||||#||||||| -
2 0
124. ¢ ( ) 4
[ S I I I S I
I e e . e -2 3
16 18 20 22 24 26
-5 4 -7 7
121 —19] = [2| =2 128. |25 — 21| = 4| =4

If you think you have the greatest natural number, just add 1 to it to get a greater natural number.



SECTION 1.1

130. 2 is prime because it has two factors, 1 and itself. Any even number greater than 2 has at least three
factors: 1, itself, and 2, so it is not prime.

131. The absolute value of a positive number (or 0) is equal to the positive number (or 0). The absolute
value of a negative number is equal to the opposite of the negative number.

132. 0 is even because it can be evenly divided by 2: 0 <+ 2 = 0, with no remainder.

133. Answers may vary. 134. Answers may vary.

Exercises 1.2 (page 25)

1. 3=1-3,6=2-3 2. 5=1:-5,10=2-5 3. 12=2-6,18=3-6
largest common factor: 3 largest common factor: 5 largest common factor: 6
31 3-1 3 5 5 55 25
4. 15=5-3,27=9-3 5. — - =—= 6 - = —— =
’ 4 2 4-2 8 6 7 6-7 42
largest common factor: 3
50 3.4_33_33_9 g S.5_32_32_ 6
T 473 44 44 16 5°2 5 5 5.5 25
4 7T 4+7 11 10 2 10 -2
> 9t9T 9 T TR TR VR T]
h 2. 1_22 1.3 4 3 b 3,1.8 12 3 2 5
"3 2 3-2 2-3 6 6 42 4 2-2 4 4 4
_4-3_1
6 6
13. 5 1 14. 3 4 5
+ 0 6 2 - 2 2 1
5 7 2 1 2 4
15. 0. 2 16. 0. 4
x 2.9 x 1 6.
1 0 2 4
4 0 4 0
5 0 6 4
Put two digits to the right of the decimal Put one digit to the right of the decimal
point. Answer: 0.5 point. Answer: 6.4



17.

19.

21.

23.

25.

27.

31.

3s.

39.

43.

47.

51.

55.

59.

63.

The digit in the 2nd decimal place is 6. The

SECTION 1.2

next digit to the right is 5. Since this digit

is 5 or more, round up. Change the 6 in the
2nd decimal place to 7, and delete all digits

to the right. 5.17

true

false; 21 has factors of 3 and 7.

false; —5 is to the left of —2.

true; |—9/ =9,s509 < |-9|.

3+7[=]10 28.
numerator 32.
prime 36.
1 40.
numerators, 44.
denominator
terminating, 2 48.
24 =4-6 52.
=92.2.2.3
6 1
1- 1
—_ === 56.
12 2.6 2
1
27 3 g
i _9 _3 60.
18 2. Q{) 2
12 _1-2 2
35 3.5 15

3 2 1
)7 =7
denominator

proper

b

denominator

repeating

105 =5-21
=5-3-7
=3-5-7

18.

20.

22.

24,

26.

29.

33.

37.

41.

45.

49.

53.

57.

61.

64.

The digit in the 2nd decimal place is 6. The
next digit to the right is 4. Since this digit
is less than 5, round down. Leave the 6 in
the 2nd decimal place, and delete all digits

to the right. 5.16

false; Fractions are not natural numbers.

false; 2 is an even prime number.

true; —3 is to the left of —2.

true; |—11| =11, so |—11| > 10.

|—2] =2, so 30.

—2[=]2

undefined 34,

improper 38.

multiply 42,

least common 46.

denominator,

equivalent

divisor, dividend, 50.

quotient

48=8-6 54.
=2-4-2-3
—-92.2.92.9.3

15 3 515 3

— 2 T_2 s

20 4- ? 4

72 9 i 9

2_9F_ 9 o

64 8- ? 8

44+8=12,s0

4+8[>]11

simplify
lowest terms

reciprocal

plus, mixed

percent
315=9-35
=3.3.5-7
1
33 _3-1_3
55_5-1{1_5

26 2-13 26
21 3.7 21
in lowest terms



65.

67.

69.

71.

73.

75.

76.

77.

78.

79.

81.

SECTION 1.2

1 1 1
16_4:6_4-2:3 38 66, 1.0 _T6 _ THE T
3 5 3.5 @5 5 "8 15 8 15‘4@5@5‘20

1 1
123:%3:12-5:2-6-5 68 10 5 _10 5 10 5:2~5~5:
1 6 1-6 1-? 121 12 1-12 1-%-6
10
=—=10
1
1 1
10 10 14 10-14 10-2-7 0 5 16*3 16 5-16 5-2-8
21 21 1 21-1 3-{ Y 24 1 241 3@
_2 _10
R T3
2,3_22_22_ 4 p 4.8 _47_ 47 28
5°2 5 3 5.3 15 577 5 3 5.3 15
1 1 1
3.6_35_35_ 35 _5 g 3.15_3 28 3.28  3-7-4
4°5 4 6 4 6_4-2~515_8 828 8 15_8~15_2~4i4~5~515
_T
10
1
9.3_9.3_98_9-8 338 u_
8 1 °8 1 3 1- 1@ 1
1
23, 4623 4623 5 285 W5 5
5 1 75 1 46_1-46_1-2-2{3_2
1 1
54, 54 .3 _ 54 1 _54-1_ 2-3-9 9
20 72071 20 3_20~3_10%%_10
1 1
39 15 89,13 89 1301 3181 1
27 Tor 1 27 13_27~13_9~§~1£3_9
3.3_3+3_6 go, r_2_4-2 2
5 5 5 5§ A A A ¢
1
5 3 _5-3_2 g 2,9 _2+9_ U _W_,
17 17 17 17 11 11 11 11_1{1



SECTION 1.2

1
111 17 17 147 8 43 4
42 6 42 6 42 42 42 42 21%_21
17 2 17 2.5 17 10 _17-10 7
25 5 25 5-5 25 25 25 25

1
7 1 T-7 1-5 49 5 49—-5 44 222 22

70 70 0352 35

10 14 10-7 14-5 70

8 1 8-2 1-5 16 5 16+5 21

25+1o:25-2+10-5 50+50_ 50 50

4§+77 4+§ +§7 @4,; +§7§ §7§751
5 - 5 5 \5 5 5 5 5 5 5
21+§7 2+1 +§7 §+1 +§7B §7@7§721
8 8 8 8 \ 8 8 8 8 8 8 2
1 2 1 2 9 1 3 2 10 5 5
33 3 <3+3) (*3) <3+3> <3 3) 3 3 3
1 2 30 1 20 2 31 22 9
6 <6+5) (*5) <5+5> <5+5> 5 5 5
3 1 12 3 8 2 15 10 5
3‘2‘—<3+1)<2+5)—<z+1><1+1)—ZZ—1—1‘
5 5 5 5 360 20 264 15 380 279
156+11§—<15+6)+<11+§)—<2— 2—4>+<2—+2—4>—E+ﬂ
659 11
91 Ty

3%f3if 3+% _ 3+i — @4,& _ @+i fﬁfgfl
5 10 5 10/ \1 10 10 10/ 10 10 10

0. 6 220.6, terminating 96 0. 5 5 5 g:O.g, repeating
513. 0 915. 0 0 O
3 0 4 5
0 5 0
4 5
4 5



SECTION 1.2

97. 0. 4 0 9 09 %zOA@ 98. 1. 6 §:1.6, terminating
22|9. 0 00 0O repeating 518. 0
8§ 8 5
2 0 3 0
0 3 0
2 00 0
1 9 8
20
0
2 00
1 9 8
2
14 11
99. 1 100. 3 4 1 1
4 3 5 4 3 4B 2 1 3
+ 3 1 5 7 - 2 7 3 5
3 9 2 4 3 1 7 8§ 6 3
11
101. 6 1 13 102. 1
6 7 .2 3 5 2 1 .36
- 2 2 4 5 + 4 5 7 3
4 4 7 8 5 2 5 9 3 3
103. 7.2 104. 4. 2 1
X 1 5. 6 X 2. 7 3
4 3 2 1 2 6 3
3 6 0 2 9 4 7
7 2 8 4 2
11 2 3 2 114 9 3 3
Put two digits to the right of the decimal Put four digits to the right of the decimal
point. Answer: 112.32 point. Answer: 11.4933
105. 0. 2 3|1. 0 4 6 5 106. 4. 7|1 0. 8 5 7
Move decimal points 2 places right. Move decimal points 1 place right.
4. 5 5 2. 31
23.|104.65 47.|108 5 7
9 2 9 4
1 2 6 1 4 5
1 1 5 1 4 1
1 1 5 4 7
1 1 5 4 7
0 0



107.

108.

109.

110.

111.

113.

115.

117.

SECTION 1.2

The digit in the 2nd decimal place is 5. The
next digit to the right is 8. Since this digit
is 5 or more, round up. Change the 5 in the
2nd decimal place to 6, and delete all digits
to the right. 496.26

The digit in the 2nd decimal place is 5. The
next digit to the right is 4. Since this digit
is less than 5, round down. Leave the 5 in
the 2nd decimal place, and delete all digits
to the right. 13.05

The digit in the 2nd decimal place is 9. The
next digit to the right is 8. Since this digit

is 5 or more, round up. Change the 9 in the
2nd decimal place to 0, increase the digit in
the 1st decimal place from 3 to 4, and delete
all digits to the right. 6,025.40

The digit in the 2nd decimal place is 0. The
next digit to the right is 4. Since this digit
is less than 5, round down. Leave the 0 in
the 2nd decimal place, and delete all digits
to the right. 1.60

3
12 5 12 5_2?515_5
1 1
17 3 7.3 W3 1
34 6_34-6_2-]{7-2%_4
1 1
2.8 _2 13 213 2B
13 " 13 13 8_13-8_]{3-4-%
_1
T4
21,3 21 142114
35 14 35 3  35.3
1 1
7314 14
- 5-7-3 5
1 1

The digit in the 3rd decimal place is 8. The
next digit to the right is 3. Since this digit
is less than 5, round down. Leave the 8 in
the 3rd decimal place, and delete all digits
to the right. 496.258

The digit in the 3rd decimal place is 4. The
next digit to the right is 7. Since this digit
is 5 or more, round up. Change the 4 in the
3rd decimal place to 5, and delete all digits
to the right. 13.055

The digit in the 3rd decimal place is 8. The
next digit to the right is 2. Since this digit
is less than 5, round down. Leave the 8 in
the 3rd decimal place, and delete all digits
to the right. 6,025.398

The digit in the 3rd decimal place is 4. The
next digit to the right is 8. Since this digit
is 5 or more, round up. Change the 4 in the
3rd decimal place to 5, and delete all digits
to the right. 1.605

1 1
1, B 12_5-12_3-3-4_ 3
4 10 4-10 414.2.915 2
01 1 1
14 203 _21-3_ 3-7-3 3
14 6 146 2:7-2:3 4
1 1
e, A0 42 4 437
7217 20‘7-20‘{ 5 414
118. Efﬁzﬁizﬁ
25 5 25 46 25-46
1 1
p— %.5 =
5-5-2-28
1 1



SECTION 1.2

3 2 3-3 2-5 9 10 4 7 4-2 T7-3 8 21
19, S+ =S4 "~ 4 — 120 -4 -—=—— 4~ =—4 =
5+3 5 +3. 15 15 3+2 3- +2 6+6
9410 19 8421 29
15 15 6 6
9 5 9-3 5-2 27 10 2 7 2-3 7-5 6 35
L -6 13 62 12 12 122 5t 13 95 1 B
_21-10 17 _6+35 41
12 12 T 45 45
3 3 3 3-4 3 12 3 12 -3 9
12. _——_—e=e = — - = — — - = — = —
3.3 4 1 4 1-4 4 4 4 4 4
21 5 21 5-5 21 25 21 25+ 21 46
124 5+ - =242 2792 22 20 2 _ 36
+5 1+5 1- +5 5+5 5 5
s VT, 1T 4 17 4.3 17 12 17412 29
3 3 1 3 1-3 3 3 3 3
13 13 1 13 1-9 13 9 13—-9 4
126 — —1="—--="“__~—“°_ -~ " "~ __
9 9 1 9 1-9 9 9 9 9

Problems 127-134 are to be solved using a calculator. The keystrokes needed to solve each problem using a TI-84 graphing
calculator appear in each solution. There may be other solutions. Keystrokes for other calculators may be slightly different.

7. [ DB E I E S EZIENTER] (1982652} = 49826
S e A A [ K A ey

{130.68713} = 130.69

S22 3 2 ][V ][ 7 J[9 ] ENTER | {3337.51975} = 3,337.52
- B LB e L4 J[7 ][5 J[ENTER |

{56948.66099} = 56,948.66

- OIS EEIEIE I EEIEENTER] (10.02068457) - 1002
. A EE O EEE RN

{0.751087287} = 0.75

BB 2 ][4 (5 J[ENTER |

{55.206185} = 55.21

LB B33 [ [6 J[ENTER | {1.95477} = 1.95

11 1 1 258 3 72 2 187 1
135. 43- —12- =434 -_12— =242 12 = L T
2~ 73 *3 56 6 6 6 6 6 s

12

=]

12

N=J

13

=

13

L

13

N

13

w

13

N

10



136.

137.

138.

140.

141.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

SECTION 1.2

2 1 1 3 2 1 1 3
75 H15, H 105 4107 = THISH10 4104+ S o+
8 3 6 9 26 2 1

| 15 13 1513 5-4-13 65
Bdg=T 373 13 p —05vd

1 26 4 104 -
26+, =T 7= 1 = 104laps 139. 187.75 — 46.8 — 72.5 = $68.45 million
0.265(12,419,000) = 3,291,035 citizens
34% of 36,000 = 0.34(36,000) 142, 24% of 52,000 = 0.24(52,000)

— $12,240 = $12,480

0.23(17,500) = 4,025 defective = 17,500 — 4025 = 13,475 acceptable units
0.36(750) = 270 1b of water is removed.

0.12(18,700,000) = 2,244,000 increase = sales = 18,700,000 + 2,244,000 = $20,944,000

44.47 +43.24 + 42,77+ 42.05  172.53

1 = 43.1325 ~ 43.13 seconds

# gallons = 16,275.3 <+ 25.5 = 638.24705882 = cost = 638.24705882(3.45) ~ $2,201.95

15% of 1st $23,000 = 0.15(23,000) = 3,450; other income = 48,712.32 — 23,000 = 25,712.32
other income tax = 0.28(25,712.32) ~ 7,199.45; social security = 0.154(48,712.32) = 7,501.70
total tax = 3,450 + 7,199.45 + 7,501.70 = $18,151.15

Area = length - width = (253.5 t)(178.5 ft) = 45,249.75 ft*
Drums of sealer = 45,249.75 =+ 4,000 =~ 11.3 = needs 12 drums; Cost = 12(97.50) = $1,170

37($3.25) = $120.25 per day; 21($120.25) = $2,525.25 for 21 days (3 weeks)

Standard = 37.50(2,530) = $94,875; High-capacity = 57.35(1,670) = $95,774.50
The high-capacity order will produce the greater profit.

Holstein = 0.035(7,600) = 266 Ib of butterfat; Guernsey = 0.05(6,500) = 325 b of butterfat
The Guernsey cow will produce more butterfat.

Silage per cow = 0.57(12,000) = 6840 pounds; 30(6,840) = 205,200 1b of silage

2nd cost = 4,500 + 150(27.50) = 4,500 + 4,125 = 8,625 = 2nd is lower

11



SECTION 1.2

155. Regular = 1,730 + 36(107.75) = 1,730 + 3,879 = 5,609
High = 4,170 4+ 36(57.50) = 4,170 + 2,070 = 6,240

The high-efficiency furnace will be more expensive after 3 years.

156. Regular = 1,730 + 60(107.75) = 1,730 + 6,465 = 8,195
High = 4,170 4+ 60(57.50) = 4,170 + 3,450 = 7,620

The regular furnace will be more expensive after 5 years.
157-162. Answers may vary.

164. The result will be a number between the
two fractions.

163. No. Each proper fraction is less than 1.
When a number is multiplied by a number
less than 1, the result is smaller than the
original number.

Exercises 1.3  (page 36)

1. 2-2-2-2-2=32 2. 3-3-3-3=281 3. 4-4-4=64
2 2 2 8 4 4 16
4. 5-5-5=125 5. 33327 6 AT
7. Dbase:y 8. Dbase: 2z 9. Dbase: 4z 10. base: y
11. I IH—¢} I }M} I 12. 7<12=12>7
10 12 14 16 18 20
13. 17 is a prime number. 14 g_%:%_%:%_%:a—f
1
10
15. exponent 16. Dbase, exponent 17. grouping
18. diameter, radius 19. perimeter, circumference 20. area, square, volume, cubic
21. P = 4s, units 22. A = s?, square units 23. P = 2]+ 2w, units
24, A = lw, square units 25. P =a+ b+ c,units 26, A= %bh, square units
27. P=a+b+c+d, units 28. A= 1h(b+ d), square units
29. C =nD,or C = 27r, units 30. A = 7r?, square units
31. V = lwh, cubic units 32. V = Bh, cubic units 33. V = iBh, cubic units

12

3



34.

37.

39.

41.

44.

47.

50.

53.

56.

59.

61.

63.

65.

66.

67.

68.

69.

70.

SECTION 1.3

(32)' =32-32-32- 3z

3+6-4=3+24=27

V= %Bh, cubic units 35. V= §7T7°3,cubic units 36. area
62=6-6=36 38. 92=9.9=281
N A Y YA A A AL U S U SR U S §
5 5 5 5 5 \2 2

_1

625
3 _ 4 _ 4 _
=z 2. y=y-y-yy 43. 8z*=8-z-z2-z2-z2
512=5-1-t 45. (42)° =4z -4z -4z 46.
3(6y)* = 3- 6y - 6y 48. 2(4t)° =2-4t-4t- 4t 49. 4(3%)=4-9=36
4(2%) =4-8=32 51. (2-5)" = 10* = 10,000 52. (2-2°=4=¢64
5(4)2=5-16 =80 54. 4(5)2=4-25=100 55. (3-2)°=6%=216
(2-3) = 6% =36 57. 3-5—-4=15—-4=11 58.
3(5—4)=3(1)=3 60. 3(5+8)=3(13) = 39

24+3.5-4=2+15-4=17—-4=13  62.
48+ (44+2)=48+6=38 64. 16+ (5+3)=16+-8=2
32 +2(1+4)-2=9+2(5)—2=9+10-2=19-2=17

4.342(5-2)—25=1242(3)—8=12+6-8=18-8=10

ol w
“|5
+

4371y
Tl12 12| |12 0 144

13

104+2-44+3=10+8+3=18+3=21



71.

73.

75.

76.

77.

79.

81.

83.

84.

85.

86.

87.

88.

89.

SECTION 1.3

(3457 +2 842 64+2 66 25—(2-3-1) 25—-(6-1) 25-5

= = =— 72. = =
2(8 — 5) 2(3) 6 6 2-9-8 18—8 10
=11 :@:2
10
(5-3°+2 2242 _4+2_6_ (42—2)+7  (16—2)+7 1447
42— (8+2) 16—-10 6 6 To5(2+4)-32 56)-9  30-9
21
:—:1
21
3-7-5(3-4—11) 3-7-5(12—11) 3-7-5(1) = 21-5 16 _
4(34+2)—32+5  4(5)—-32+5  4()—9+5 20-9+5 16
2-52—-2243 2.25—-44+3 50-443 49 _49_ .
206—-2)*—11  2(3)*—11 2(9)—11  18—11 7
P =4s=4(5in.) = 20 in. 78. P =20+ 2w = 2(10 cm) + 2(3 cm)
=20cm+ 6 cm = 26 cm
P=a+b+c=3m+5m+7m 80. P=a+b+c+d
=15m =7cm+6cm+9cm+ 14 cm = 36 cm
A=s>=(6m)* = 36 m? 82. A= 1bh = 4(8 cm)(4 cm) = 3(32 cm?)

=16 cm®

A =bh = (5f)(11 ft) = 55 fi2

A=1Lh(b+d) = 3(12 cm)(16 cm + 22 cm) = $(12 cm)(38 cm) = (6 cm)(38 cm) = 228 cm’
1
C’—27rrz2<2—72>(14m)—%~?~%m—L?2.7m—88m
1
C_tz?(Qlcm)_?~%cm_?-¥cm—660m
1

A=mr?a ?(21 ft)* = ?(441 ft?) = ? : # ft? = 2—; : %7 ft* = 1,386 fi*

1
A:mﬁfvg(? )2:§(49m2) _ 2 4—9m2:¥-7T7‘m2:154m2

1

(3 em)*(2 em) = (9 em?)(2 cm) = (3 cm?)(2 cm) = 6 cm?

14



SECTION 1.3

90. V =lwh = (6 ft)(3 ft)(2 ft) = (18 ft>)(2 ft) = 36 ft*

4, 4022 4 88 5 88 216 , ;
9. V=omin o —(6m) —21(216m)—21 T m’ ~ 905 m
1 1 1 22 14 22-12 7 2 1
92. V_3Bh_3w(61n.)2(14in.)z3.7.3161n.2.1in._Win?_msm?
4 7
22 16 1 22-16-2-
93. Cylinder: V = Bh =n(4cm)’(l4em) ~ — - —cem’ - — em= ——— " cm® = 704 cm®
7 1 1 ?-1-1
1 22 16 21 2216 ;14 ;‘
. _ 1 _ 1 2 ~ 2 o . c P 3 3
Cone: V = 3Bh = zm(4cm)”(21 cm) =~ g g em - em= Wcm = 352cm
Total = 704 cm® 4 352 cm® = 1,056 cm®
94. Rect. solid: V = lwh = (6 in.)(3 in.)(4 in.) = 72 in.?
Pyramid: V = $Bh = 3(6 in.)(3in.) - (4 in.) = 3(72 in.*) = 24 in3
Total = 72 in.? 4 24 in.* = 96 in.”
95. 6°=6-6=236 96. T3=7-7-7=343 97. 2+4*=2+16=18
98, 42 -922=16—4=12 99. (244)* = (6)* =36 100. (7 —3)° = (4)* = 64
101 (7+9)+(2-4)=16+8=2 102, (749)+2-4=16+2-4=8-4=232
103. (5+7)+3-4=12+3-4=4-4=16 104, (5+7)+(3-4)=12+12=1

105. 24 +4-34+3=6-3+3=18+3=21 106. 36 +9-4-2=4-4-2=16—-2=14

107. 62— (8—3)*=62—52=36—25=11 108. 33+ (3-1)°=34+22=2748=35

109. (2-3—-4)°=(6-4)°=2"=8 110. (3-5—-2-6)°=(15—-12)>=32=9
1y, 2426 -1 24+202)] _ 204+4] 28] _ 16 _8

" 3[3(2-3—-4)]  3[3(66-4)] 3[3(2)] 3[6] 18 9
g, BO—27-3)] _3l9-2(4)] _3[9-8 _301] _3 _1

T®=50-7 32 6 6 6 2

Problems 113-116 are to be solved using a calculator. The keystrokes needed to solve each problem using a TI-84 graphing
calculator appear in each solution. There may be other solutions. Keystrokes for other calculators may be slightly different.

113, [7] (][9] (ENTER] t14. (][5~ £ ENTER]

{493.039} {0.04100625}



SECTION 1.3

us. [2][s [ J[3 ][ J[2 J[ENTER ] ne. [7][ 5 JL6 J[7][*][3 J[ENTER ]
{640.09} {433.2825533}

117. 39 = (3-8) + (5-3) 118. 117 =3-(8+5)-3

119. 87 = (3-8+5)-3 120. 69 =3-(8+5-3)

121. V = dmrd = 7(21.35 )" ~ 40,764.51 ft*

122. Rectangular: V = lwh = (12in.)(9.5in.)(7.3in.) = 832.2 in.?
Cylinder: V = Bh = nr?h = n(3.75in.)*(18 in.) = 795.22 in.?
Left over = 832.2in.*> — 795.22in.* = 36.98 in.?

2 2 150 2 4 (152

608 3
20 =212
5 ™ 5™

124. Area = length - width + length - width = (23)(17.5) + (17.5)(14) = 402.5 + 245 = 647.5 ft*
Square yards = 647.5 + 9 = 71.94444444; Cost = 71.94444444(29.79) ~ $2,143.23

125. V = lwh = (40 ft)(40 ft)(9 ft) = 14,400 ft>; Per student = 14,400 ft* + 30 = 480 ft* per student

126. A =2(lw) = 2(17.3 ft)(8.5 ft) = 294.1 ft*; #rolls = 294.1 ft* + 33 = 8.91
Cost of 9 rolls = 9($27.50) = $247.50

s 09 9% 9%
B = - T Br12)(6-1) 2006 12 "

rs  (170)(255) 43,350

B = = Tor2ss a2

129. Answers may vary. 130. Answers may vary.

131. Increasing powers produce larger numbers. 132. Increasing powers produce smaller numbers.
Exercises 1.4 (page 45)

1. 24+3=4+(2+3)=5 2. 24(-5)=-(b—-2)=-3

3. A+4+T7=4(T7-4)=3 4. -5+ (-6)=—-(5+6)=—-11

5. 6—-2=14 6. —-8—-4=-8+(-4)=-(8+4)=-12

7. —5—(-T)=-5+(H7)=+(7T-5)=2 8 12— (—4)=12+(+4)=+(12+4) =16

16



11.

13.

16.

19.

21.

23.

25.

26.

28.

29.

31.

33.

34.

36.

37.

39.

41.

43.

45.

SECTION 1.4
54+3(7—2)=5+3(5)=5+15=20 10. (5+3)(7—2) = (8)(5) = 40

543(7)—2=5+21-2=26—-2=24 12. (5+3)7—2=8(7)—2="56—2=54

arrows 14. like 15. unlike

add, keep 17. subtract, greater 18. a+ (-b)

add, opposite 20. —a,a

5+9=+(5+9) =14 22. (-6)+(-4)=—-(6+4)=-10
(-D+(-2)=—(7+2)=-9 24, (H4)+ 1l =+(4+11)=15

5 7) 35 35/ \35 35/ 35

3 1 3 1 4
1 + <_Z) = —(1 + Z) =—-——=-1 27. 44.902 + 33.098 = +(44.902 + 33.098) = 78

—421.377 4 (—122.043) = —(421.377 + 122.043) = —543.42
7T+ (-3)=+(7-3)=4 30. 8+ (-5)=+(8—-5)=3

(—0.4) 4+ 0.9 = +(0.9— 0.4) = 0.5 32. (=1.2)+(=5.3) = —(1.2+5.3) = —6.5

2 (L1\_8 (. B\_. (8 3\_.5
3 4] 12 12) 12 12)° 12

11 3 2 3 2 1
——4+-=——+-=—(-—=|=—= 35 7382+ (-108.4) = —(108.4 — 73.82)

2 3 6 6 6 6 6

= —34.58

—721.964 + (38.291) = —(721.964 — 38.291) = —683.673
54+[4+(-2)=5+12]=7 38. —24[(-5)+3]=—-2+[-2]=—-4
—24(-445)=-2+1=-1 40. 5+ [-4+4(-6)]=5+[-10]=-5
(—-7+5)+2=-2+2=0 42. —12+4+(-2+10)=-12+8=—4

—94[6+(—4)] = —9+[-10] = —19 44, —27+[12+ (—13)] = —27 + [-25] = —52

) 46. —18 47. -1.3 48. 1.3
+ -4 + —11 + 3.5 + =25
1 —29 2.2 —-1.2

17



SECTION 1.4

49. 8—4=8+(-4)=4 50. —8—4=-8+(—4)=-12
51. 8—(—4)=8+(+4)=12 52. 8—(—4)=-8+(+4)=-4
53. 0—(=5)=0+(+5)=5 54. 0—-75=0+(-75)=-75
5 7 10 7 10 7 5 5 5 15 5 15
55, - —— = — - =_ —— 56, —(— ——=—— — — = —— -
3 6 6 6 6+<6> 9 3 9 9 9+<9)
3_1 __2
6 9
57. 8 8 58. 8 8
- 4 = + —4 - =3 = + 3
4 11
59, —10 —10 60. —13 —13
- -3 =+ 3 - 5 = 4+ =5
_7 —18

61. 5—[(=2)—4]=5—[(-2)+ (-4)]=5—[-6] =5+ [+6] = 11
62. —3—[5— (~4)] = -3 [5+ (+4)) = —3 - [9] = —3 + (~9) = —12

63. 4—[(=3)—5]=4—[(—3)+ (=5)] =4 —[-8] =4+ [+8] = 12

64. (3-5)=[B— (B =B+ (D)) -+ 3] =[-2] - [8] = [-2]+ [-8 = ~10

G e e R T
G e I R RhE

o —23+—((—3;) ! 8f(+—é) - —3;t+5) i %3 B %1 " %3 - 71%(73) - %4 -

Problems 69-72 are to be solved using a calculator. The keystrokes needed to solve each problem using a TI-84 graphing calculator
appear in each solution. There may be other solutions. Keystrokes for other calculators may be slightly different.

o. DR EIE e

{-1.52} = —1.52

O I N A

{1.52} = 1.52

18



7

L

72.

73.

74.

75.

76.

77.

79.

81.

82.

83.

85.

87.

88.

SECTION 1.4

L Ll B IL L L2 e e

{—7.0837} = —7.08

[0 E 5[ N I N [ (A S e Y

{36.824723} = 36.82

(-2)-(-9)-(G-3)-(G-5)-()-(5) - () + ()

6
=5= 3
7 5 5 7 14 5 5 7 9 5 14 9 19
(36) [6(3” B <66> [6*<*3)] B <6> [6%} “6 [6
9
=2 [_
=D
(5.2 —2.5) — (5.25 = 5) = [5.2 + (=2.5)] — [5.25 + (—5)] = 2.7 — [0.25] = 2.7 + (—0.25)
=245
(3.7 — 8.25) — (3.75 + 2.5) = [3.7 + (—8.25)] — (6.25) = (—4.55) — (6.25) = —(4.55 + 6.25)
=—-10.8
44+ (-12) = —(12—4) = -8 78. 11+ (—15)=—(15—11) = —4
[~4+ (=3)] + [2+ (-2)] = [-7] + [0] 80. [3+ (~1)]+[-2+ (-3)] = [2] + [-3]
=7 =-3
44+ (-34+2)+(-3)=—4+(-1)+(-3)=-5+(-3)=-8
54+ 24 (=5)]+(-2)=5+[-3]+(-2)=2+(-2)=0
84 (—A) 4T = | +T=—4+7=3 84 ‘g+ (—%)‘ - ‘—%‘ —:
—5.2+|-2.5+ (—4)| = =5.2 + |-6.5| 86. 6.8+ 8.6+ (—1.1)] = 6.8+ 7.5
=-5246.5=1.3 =6.8475=14.3
1 1 7 21 14 21 14 21 35 3
_35_51:_§_I:_I_Z:_Z+(_I> =TT

19



89.

91.

92.

93.

94.

9s.

97.

99.

102.

104.

105.

107.

109.

111.

113.

114.

SECTION 1.4

—6.7 — (=2.5) = —6.74 (+2.5) = —4.2 90. 25.3—17.5=253+(—17.5)=7.8
—4-2  —44(-2) -6 _ 6
—2+(=3)]  -[-1] 41
-3+(-2) 1-7 =5  1+4(-7) -5 -6 —5-—(=6)
2—(-1)  —4—(=7) 2+ (+1) —4+(+7) 3 3 3
_ —54+(+6) 1
o 3 3
34N (2 1\ _ (15 16\ (8 3\ _( 1\ (1) _( 3\ (5
4 5 3 4/ \20 20 12 12/ \ 20 12/ \ 60 60
_ (3,5
B 60 60
_ 582
60 30
1 1 1 2 7 5 1 2 2 16 17
— 92— |52} =(===]) = |pZ )l =(Z2) - [Z= 4 =
(3-23) - 5= (55)] = (G-3) - [ra+ (+23)] = (3) - |5+ 51
33
=1-="=1-11=-10
3
(—=735) + (+500) = —235 96. (4+212) + (—24) = +188
She still owes $235. He weighs 188 pounds.
(+13) + (—4) = 49 98. (42,347) + (—597) = +1,750 ft
(—14) +10 = —4° 100. 1897 + 54 — 19 = 1932 101. 1700 — (—300) = 2000 years
415 — 176 + 212 = $451 103. (—2,300) + (1,750) + (1,875) = +1,325 m
5+ (+7) + (=5) + (+1) + (=2) + (=6) =0 yd
32,000 — 28,000 = 4,000 ft 106. 37.125 — 31.625 = 5.5
+32 — (+27) = 5° 108. —3 — (—21) = 18°
12,153 — 23 4+ 57 = 12,187 110. 11,917 +29+ 12 — 53 — 27 — 27 = 11,851
500 - 2 — 300 = 1000 — 300 = 700 shares 112. 2,532 — 633 = $1,899

437.45 + 25.17 + 37.93 + 45.26 — 17.13 — 83.44 — 22.58 = $422.66

97,345.32 — 37,675.66 — 7,537.45 — 3,723.41 — 5,767.99 = $42,640.81

20



115.

116.

117.

119.

120.

SECTION 1.4

115,000 — 78 — 446 — 216 — 7,612.32 — 23,445.11 4 223 = $83,425.57

1 1
2—0(500,000) — 7,645.12 — 10,000 + 0.02(7,645.12) — 0.28 (2—0 . 500,000>
= 25,000 — 7,645.12 — 10,000 + 152.90 — 7,000 = $507.78
Answers may vary. 118. Answers may vary.

The answers agree if the two numbers have the same sign. The answers do not agree if the numbers
have opposite signs.

Answers may vary.

Exercises 1.5 (page 52)

10.

11.

13.

15.

19.

23.

27.

30.

33.

3s.

1(3) =3 2. 2(5)=10 3. 2(3)(4)=6(4) =24
5(3)(2) = 15(2) = 30 5 % =2 6. ? =5

3(6) 18 2-3 6 , e

=5 =9 8. ==l 9. 12+4(3)=3(3)=9

1 30 75 15-2.75
30 - 375 =71 5= v =1,1251b 12. 500(1.3) =6501b

3 -8(3)°=27-8(9)=27T-72=-45 4. -2(-3+4) [ | -3[3— (-4)]

—2(+1) [ ] -3[+7]
-2 —21

positive 16. positive 17. positive 18. negative
positive 20. 0 21. « 22. undefined
0 24. 1 25. (+4)(+9) =36  26. (—5)(—6)=30
(—8)(=7) = 56 28. (9)(—6) = —54 29. (—10)(+9) = —90
(—3)(11) = —33 31, (—32)(—14) = 448 32. (—27)(14) = —378
(=2)3)(4) = (=6)(4) = —24 34. (5)(0)(=3) = (0)(=3) =0
(=5)" = (=5)(~5) = 25 36. (—2)° = (-2)(=2)(-2) = (+4)(-2) = -8



37.

39.

41.

43.

45.

47.

49.

51.

53.

57.

61.

63.

65.

67.

69.

70.

SECTION 1.5

(—4)° = (—4)(—4)(—4) = (+16)(—4) 38
— —64

(—3)(5)(—=6) = (=15)(—6) = 90 40.

24 (—1)(-3)=2+3=5 42.

(—1+2)(=3) =1(-3) = -3 44,

[-1—(=3)][-1+ (—3)] = [-1+ 3][-4] 46.
= [2][-4] = -8

2(—1)? = 3(=2)* =2(1) —3(4) =2—12  48.

—_10

@)(_36):_;?:_?:_24 50.
%’0 — 4 54, ;—26 =9 55.
% =4 58. :2—;;) =10 59.
_(3_(62)) _ *718 — 9 62.
(=2)°(10) _ (=8)(10) _ =80 _ 16 6.

~(=5) 5 5

18:220 _ :_; . 66
324 _ 64 -, o

6-3(2)" _6-3(4) _6-12_ —6 _

-4 1)~ -3 -3 *?

2(—25)(10) + 4(5)(=5) _ —50(10) +20(=5) _ =500+ (—100) _ —600 _

2\ (Y2 _3
5)J\2) 5 2 10

~110 200

—— =2 56. —— =5

—55 40

320 180

T -9 T

=T 0 60. — =5

4(— 2

(=3)" _4(9) _ 36 _ ¢

—2 -2 =2

-18 18

—:—:3

—2(3) -6

16—2 14

—:—:—2

2-9 -7

2(15)° -2 2(225) —2 450 —2

-24+1  —8+1 -7
448

—— — 64

—7

5(125 — 25) N 5(100)

22

500 500

6

5



SECTION 1.5

S —HE)@)+2-10)3) _ ~20(2) + (~20)(3) _ —40+ (<60)

= = fi
—2(0) =3 5_38 0 = undefined

—5(=2)+4 1 4 14
5(=2) + _ 10+ = — = undefined

72. =
—4(2)+8  -848 0

Problems 73-76 are to be solved using a calculator. The keystrokes needed to solve each problem using a TI-84 graphing calculator
appear in each solution. There may be other solutions. Keystrokes for other calculators may be slightly different.

s [dlolle [l ldlo B DIl b ]evTer 19
[l lo B e B LA - lo s -]

E ENTER |{3.5714} [or 2]

s [l dlofs DIl o]+ ols DI 2]
ol )=zl dla ]l 1D | enrer Jiss)

JunnrsBREGhanEEnEnEhEL
BREEI[

-3 4 3 12 2 5 2 10

79. (-1)(2°) = (-1)(8) =8 80. [2(-3)]" = [-6]" = (—6)(~6) = 36

]
/\
v

81 (=2)(=2)(=2)(=3)(=4) = (+4)(=2)(=3)(—4) = (=8)(=3)(—4) = (+24)(—4) = —96
82. (=5)(4)3)(=2)(=1) = (=20)(3)(=2)(=1) = (=60)(=2)(~1) = (+120)(~1) = —120

83. (2)(=5)(=6)(-7)

85. (=7)* = (=7)(=7)=49 86. (—2)° = (—2)(—2)(-2) = (+4)(-2) = -8
87. —(=3)"=—(=3)(=3) = —(+9) = -9
88. —(—1)(=3)* = —(-1)(=3)(=3) = —(+3)(-3) = —(-9) =9

89. (—1)'2—(-3)]=

91. (=3)(=1)— (=3)(2) =3—(=6)=34+6  92. (—1)(2)(=3)+6=(-2)(—3)+6=6+6

23



SECTION 1.5
93. (~1)*(=2)" +(=3)" = (= 1)(-1)(~1)(=2)(=2) + (-3)(-3) = ~4+9 =5

94. (=2)’B—(=5)] = (=2)(=2)(=2)[3 + 5] = (-8)[8] = —64

44 (—12) -8 -8 —2(3)(4) —24
. = = — f . 7:7:712
95 (_2)2_4 -4 0 = undefined 96 31 5
o7, (4)(5)(4):—40:20 03, —3+2-(-10) _ —1+(+10) 9
—3+1 -2 4(—3) +2(6) —12+12 0
= undefined
1 2 3 6 8 9 2 1 3 8 6 9 7
.-z =— 4+ (—— - 100 — S+ -+ =—— 4 — 4~ =
» 2 3 4 12*( 12)*( 12) 00 3727 2 T2
__u
12
1 2 3 4 1 2 3 8 9 17
101'§_§_E+(_6>__6 102. _5_1__E+(_E>__E
1 2\/1 2 3 4\/3 4 1\ /7 7
. (5-5)(303)= (6 a)(6r) = (6)(E) ==
1 3\/1 3 4 6\/4 6 10 2 5
o (5 ) (1) = () 9) = (9)(8) =%
105 (Lo2V(3 L\ _ (3 _8\(O _A\_[(_5\(5)__2
"\4 3/)\4 3/ \12 12/\12 12/ 12/)\12/) 144
6. (2_L\(L_3\_ (8 _5\( 4 _15) [(3)\/ 1) 33
"\5 4/)\5 4) \20 20/)\20 20/ \20 0 400
107. (+425)(—12) = —$5,100 108. 94 — (8)(8) = 94 — 64 = $30
—18 —-37.5
109. — = 110. —= =1 k
09 3 +6 0 Y 5 weeks

111. a. 75(—32) = —$2400 b. 57(—17) = —$969 c¢. 87(—12) = —$1044
d. (—2400) + (—969) + (—1044) = —$4413

—60 —49 -39
112 a.TH—$5 b.?—$7 C.TB—$3
113, (+26) + (£35) + (+17) + (=25) + (=31) + (=12) + (=24) 14 _ 9 per day
7 7
67,000,000
114 W ~ 360 seconds 115. 613.50(18) = $11,043 = enough $

24



SECTION 1.5

19 15 12 —11 -39 —4 .

116. (+19) + (+15) + (+5 )+ (=11 + (=39) = — = —0.8 million dollars, or —$800,000 per year.

117. Answers may vary. 118. Answers may vary.

119. If the quotient is undefined, then the 120. If the product of the five numbers is negative,
denominator must equal 0, and the then either 1, 3 or 5 of the numbers must be
product of the two numbers is 0. negative.

121. If 2% is negative, then = must be negative. 122. If 2% is positive, then = may be either positive

or negative.

Exercises 1.6 (page 59

1. sum 2.  product 3.  product 4. difference

5.  quotient 6. quotient 7.  difference 8. sum

9. 0.14-3,800 = 532 10. %(4,765) = 2,859

n A0-9 A2 61, 50 3) 5/ 3)_5 2 2 1

T (-9-7)+4 —16+4  —12 2 T4 5) 4\5 5) 4 5 4

13. sum 14. subtraction 15. multiplication 16. quotient

17. algebraic 18. evaluate 19. term, coefficient 20. constants

21. z+vy 22. 2x+2y 23. -3 24, y—2x

25. (2z)y 26. xz(2y) 27. 3xzy 28. 3(2z2)

3

29. Y 30, Y 3. 22 3. 1Y
T Y 4x y+z

33. z4+y=(-2)+5=3 4., z—2=(-2)—(-3)=-2+4+3=1

35. daxyz=4(-2)(5)(-3) = —=8(5)(—3) 36. 2272 =2(—2)*(—3) = 2(4)(-3) = 8(—3)

—40(-3) =120 =-24
2 —2)? 4 2 -2 (-2)(5)-2 —-10-2 12

s Ty D) 4G 20 L w2 (<)) -2 -10-2
z—1 -3-1 —4 —4 z -3 -3 -3

=4

30 422y 4(=3)°(5) _ 4(9)(5) _ 36(5) 180 _ 60

" 3(r—2)  3[-2-(-3)] 3 3 3

25



SECTION 1.6

g, Trytz —2454(=3) 34(3) 0

T Ay 4(5)*(-2) 4(25)(=2)  100(-2)
A1, z(y + zg —25 _ —2[5+ (73)2] —25 _ —2[2] — 25 _ —4—25 _ —29 _ undefined

@+ =y 2+ (-3P-5 [5f-25 %-2% 0
, @ENE+) (245 (3] _ @R _6_ o
r+z+y -2+ (-3)+5 —-5+5 0

i3, S+ 4 3[(—2)+ (3] +4  3(-2+9)+4 3(7N+4 21+4 25 .

T yle—2) 5[(=2) = (=3)] 5(1) 5 5 5
44 x(y? —22) -1 B —2[52 —2(=3)] -1 _ —2(25+6)-1 -2(31)-1 —62—-1 —63

T Ay —a?) —3[5— (-2)7] —3(5—4) —3(1) —3 3

=21

45. —7c: 1 term; coef. = —7 46. 4c — 9d: 2 terms; coef. = 4
47. —xy—5z+ 8: 3terms; coef. = —1 48. cd: 1term; coef. =1

49. —3zy+yz — 2w+ 5: 4 terms; coef. = —3 50. —2zyz+ cde — 14: 3 terms; coef. = —2

51. 9abc — 5ab — c¢: 3 terms; coef. = 9 52. Suvw — 4uv + 8uw: 3 terms; coef. =5
53. bx — 4y + 3z + 2: 4 terms; coef. =5 54. Tabc — 9ab + 2bc + a — 1: 5 terms; coef. = 7
55. z+§ 56. 23 57. z—ay 58. y— 2
—4 2z—5
59, Y 60. xy+ 2 61. ~ 62. 22
T+ z z 3y T+ 3y

Several answers are possible for problems 63-74. Only one possible answer is listed for each problem.

63. the sumofy and 4 64. 5 lessthan x

65. the product of z, y and the sum of x 66. the product obtained when the sum of z, y
and y and z is multiplied by their product

67. the quotient obtained when the sum of x 68. the sum of 5 and the quotient obtained when
and 2 is divided by z y is divided by z

69. the quotient obtained when y is divided by z  70. the product of x and y

71. the product of 2, z and y 72. the quotient obtained when the sum of x and
y is divided by 2
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SECTION 1.6

73. the quotient obtained when 5 is divided by 74. the quotient obtained when the product of 3

the sum of z and y and x is divided by the sum of y and 2
75. v4+2=8+2=10 76. xyz= (8)(4)(2) =64

4
77. y—2=4-2=2 78. L=2_>9
z 2

79. yz—3=(4)(2)—-3=5 80. (x+y)—T7T=8+4)-7=5
81 @:(8)(4):16 82, x+10:8+10:9

z 2 z 2
83. 3rdterm: 19x; factors: 19, x 84. 2ndterm: 23xy; factors: 23, z,y
85. x is common to the Ist and 3rd terms. 86. x is common to all three terms.
87. [lIstterm: 3xyz; factors: 3, x, vy, 2 88. 2ndterm: 5Sxy; factors: 5, x,y
89. 3rdterm: 17xz; factors: 17, x, z 90. <z is common to all three terms.
91. coefficients: 5,1 and 8 92. gy is common to all three terms.
93. z and y are common to the 1st and 3rd terms. 94. y and ¢ are common to the 2nd and 3rd terms.
95. coefficients: 3,1 and 25; 3-1-25 =75 96. coefficients: 3,1 and 25; 3+ 14 25 =29
97. z and y are common to the 1st and 3rd terms. 98. ¥ is common to all three terms.
99. ¢+6 100. m + 25,000 101. a. (h—20)ft b. (c+20)ft
102. $9,987¢ 103. $35,000n 104. g ft 105. (500 — z) in.

12
106. — ft 107. $(3d +5) 108. (2 — 2) shares

xr

N(N -1 10,000(10,000 — 1 10,000(9,999 99,990,000
109. ( ) = (10, ) =2 (9,999) =" = 49,995,000 comparisons

2 2 2
110 N(N —1)  50,000(50,000 — 1)  50,000(49,999)  2,499,950,000
) 2 B 2 B B 2
= 1,249,975,000 comparisons

111-114. Answers may vary. 115. 37z = 37(2x) 116. 5xy* = 5(22)(2y)

37(2z) = 2(37x)

37x is doubled.

27

5(22)(2y)* = 8(521?)
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SECTION 1.7

Exercises 1.7 (page 67)

Several answers are possible for problems 1-6. Only one possible answer is listed for each problem.

1. 2(zy) = (22)y 2. a+0=a 3. 2x+y)=20+2y
4. z-l=1 5. 5-3=2 6. 24+ (4+2)=24+2=12
3-5=-2 (24+4)+2=6+2=23
7. z+yi>z 8.  the product of 3 and the 9. |z] 0
sum of z and z
10. z—y=z+ 11. positive 12. negative
13. real 14. b#0 15. a+b=b0+ a
16. a-b= b -a 17. (a+b)+c=a+ (b+c) 18. (ab)c= a - (bc)
19. a(b+c)=ab+ ac 200 O+a= a 21. a-1= o
22. identity, addition 23. element, multiplication 24, additive
1 e
25. a, —, multiplicative 26. a(b+c+d)=ab+ ac+ad
a
27. z+y=12+(-2)=10 28. y—ax=-2-12=-14
12
29, ay=12(-2) = —24 30, L= 2= 6
y =2

31. 22 =122 =144 32, PP=(-2"=4
1. %: 1222223 34. QEZM:%:_LL

Yy (-2) 4 3y 3(-2) -6
35. z+y=5+7=12 36. zy=5(7)=35

y+r=7+5=12 yr=7(5) =235
37. 3x+2y=305)+2(7)=15+14=29 38. 3zy =3(5)(7) = 15(7) = 105

2y + 32z = 2(7) + 3(5) = 14 + 15 = 29 3yx = 3(7)(5) = 21(5) = 105
39. z(z+y)=505+7) =5(12) =60 40. ay+y’ = (5)(7)+ 7 =35+49 = 84

(x+y)x=0bB+7)5=(12)5=60 v oy =7+ (5)(7) =49+ 35 =84
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41.

42.

43.

45.

47.

49.

51.

53.

54.

5S.

58.

61.

64.

67.

69.

71.

73.

75.

76.

SECTION 1.7

[245](—1) = —245

4. T(y+2)=Ty+14

yy+z2)=y-y+ty-z=9y"+yz

5(2—4)=52z—20 46. 4(a—3)=4a—12
—2(3x +y) = —6x — 2y 48. —3(4a+b)=—12a—3b
r(x+3)=z-z+z-3=2>+3 50.

—z(a+b)=(—x)a+ (—2)b=—ax —bx  52.

—a(x+y) = (—a)x+ (—a)y = —azx — ay

4?4+ x+2)=(—4)2*+ (—4)z + (—4)2 = —42? — 42 -8

—2(a* —a+3) = (-2)a* + (=2)(—a) + (—2)(3) = —2a®> + 2a — 6

1

additive inverse: —5 56. additive inverse: —3 §7. additive inverse: —3
multiplicative inverse: % multiplicative inverse: % multiplicative inverse: 3
additive inverse: % 59. additive inverse: 0 60. additive inverse: 4
multiplicative inverse: —3 multiplicative inverse: none multiplicative inverse: —1
additive inverse: % 62. additive inverse: —0.5 63. additive inverse: 0.2
multiplicative inverse: _% multiplicative inverse: 2 multiplicative inverse: —5
additive inverse: —0.75 65. additive inverse: —?—1 66. additive inverse: 1.25
multiplicative inverse: % multiplicative inverse: % multiplicative inverse: —%
8(x+2)=8x+8(2) =8+ 16 68. a+b=b+a

vy =y 70. 2+ (5+3)=(2+5)+3
(z+y)z=(y+x)z 72. T(z+2)=Tx+7(2)=Tz+14

(zy)z = z(y2) 4. lz=u

(+y) +z=2+(-3)]+1=-

(vy)z =

29

14+41=[0] a2+ @+2)=2+(-3+1)=2+(-2)=[0]
a(yz) = 2[~3(1)] = 2[-3] =[ =6 |



SECTION 1.7
77 (z2)y = [2(1)](=3) = [2)(-3) =[ 6 | x(yz) =2[-3(1)] =2[-3] =
78 (w+y)+z=2+(3)]+1=-1+1=[0] y+(@+2)=-3+02+1)=-3+3=[0]

79. —6(a+4)=—6a+ (—6)(4) = —6a —24 80. 2x(a—z)=2wa—2x-x = 2ar — 22°

81. -3z(zx—a)=-3z- -2+ (—3x)(—a) 82. —a(a+0b)=—a(a)+ (—a)b=—a®>—ab
= —32% + 3ax

83. commutative property of addition 84. associative property of addition

85. commutative property of multiplication 86. commutative property of multiplication

87. distributive property 88. commutative property of multiplication

89. commutative property of addition 90. distributive property

91. multiplication identity property 92. addition identity property

93. additive inverse property 94. multiplicative inverse property

95. addition identity property 96. multiplicative inverse property

97. Answers may vary. 98. Answers may vary.

99. Closure for addition would not be true (odd number plus odd number equals even number).
Closure for multiplication would be true (odd number times odd number equals odd number).
There would be no additive identity (0 is an even number).

There would be a multiplicative identity, 1 (1 is an odd number).

100. Closure for addition would be true (even number plus even number equals even number).
Closure for multiplication would be true (even number times even number equals even number).
There would be an additive identity (0 is an even number).

There would not be a multiplicative identity (1 is an odd number).

Chapter 1 Review (page 71

1. natural: 1,2,3,4,5 2. prime: 2,3,5 3. odd, natural: 1,3,5

4. composite: 4 5. integers: —6,0,5 6. rational: —6,—%,0,2.6,5
7. prime: 5 8. real: 76,7§,0, ﬁ,2.6,w,5

9. evenintegers: —6,0 10. odd integers: 5
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CHAPTER 1 REVIEW

irrational: \/5, m 12. negative numbers: —6, 2
12 36
=3[ ]5-5 4. —[ 7 15 [ ]2
-3[=Jo 3[<]7 0[] -2
22 Js- = 17. —(=9) = +9 18. —(12—4) = —(8) = -8
3
o[ ]8-8
0o[=1]o
20.
T T T T 11
14 16 18 20 19 21 23 25
¢ ( > 22. ¢ ( ) >
-3 2 —4 3
|20 — 24| = |5| =5 24. |25/ =25
1 1
b _5-9_5 s 8 _8-8_38
27‘3@‘3 ’ 18_3~?_3
1 11 1 1 1 1
3110 #1251 g, D123 B B3 1
15 62 3-5-2-31 3 "3 15 5 3-12-3-3-3 3
1 1 1 1 1 1 1
1 1 1
8,6 _18 7 367 1 _ 0, W.7 .2 147125
21 "7 21 6 3-7-6 1 2471275 24 7 2
1 11 1 1 1
:2.7.]/2.5_§
2.12-7-2 2
1 11
1 1
T8 _TH9_16_44 4 g B_5 _18-5_8_ 8 1
12 12 12 _12_3-411_3 24 24 24 _24_3-§_3
1,1 _ 1.4 1.5 4 5 _9 0 5 4 59 4.7 45 28
5 4 5-4 4-5 20 20 20 79 7. 9-7 63 63
45428 73
63 63
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3s.

37.

38.

39.

41.

43.

45.

47.

48.

50.

51.

53.

5S.

57.

58.

CHAPTER 1 REVIEW

2_1_2.7 1.3 14 3 % 4 2_43 2.5 12 10

3 7 3.7 7-3 21 21 5 3 5-3 3-5 15 15
S 14-3 11 S 12—-10 2
o921 21 15 15

3g+51_g+§_11-4+21-3_g+@_44+63_1i7_82
3 4 3 4 3-4 4-3 12 127 12 T 12 T 12

;5,1 89 9 89 9.6 89 51 89-51_ 35 11
12 2 12 2 1 2-6 12 12 12 12 12
48.29 + 31.9 = 80.19 40. 36.85 — 15.86 = 20.99
4.32-1.5=6.48 42. 21.83+59=23.7
33+25 58
7(4.92 — 3.18) = 2.7(1.74) ~ 4. ki it SV, T
2.7(4.92 — 3.18) = 2.7(1.74) 70 44 % 53 26.36
125 125

147112 35 =97 6. (3-0.7)(3.63—2) = (2.3)(1.63) ~ 3.75

1

13 2 3 5 1
1754157 =17+ L #1564+ =32+ ;=324 1, =33,
100-33% —100-33— L — 67— 2 — 662 acres left

4— 4— 4— 4 Cres 1e

5244749548 274

4 4
= 6.85 hours

avg. 49. 0.20(425) = 85

Front/Back: 2(2.7+ 2.7+ 4.2) = 2(9.6) = 19.2ft TOTAL = 19.2+ 13.2+ 7.8 = 40.2 ft
Top/Bottom: 2(1.24+1.24+4.2) = 2(6.6) = 13.2 ft
Sides: 2(1.2+2.7) =2(3.9) = 7.8 ft

2\> 2 2 4
31=3.3.3.3=81 52. (2) =2.2=2

<3> 339
(0.5)% = (0.5)(0.5) = 0.25 54. 5242°=5.542.2.2=25+8 =33
32 4+42=9416=25 56. (3+4)7=7>=49

1 1/ .1 1 13 7 91 3
A=Zbh==(6=ft)|(TR)== = - fP= "= fi2=22" f?
2 2(2 >( ) 2 2 1 4 4

21 \? ‘
V = Bh = mr*h = ﬁ<37 ft> (18.7 ft) = m(257.6025 ft*) (18.7 ft) ~ 15,133.6 fi’
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59.

61.

63.

65.

67.

69.

71.

73.

75.

77.

79.

81.

83.

85.

86.

8

N

CHAPTER 1 REVIEW

T+3¥=7+27=34 60.
5+6+2=5+3=38 62.
53—83—1:125—27:98 64.
4-3+3% 12481 93

TR TR T 66.
82— 6=064—6 =58 68.
10+2 12

0 5= 1=9 70.
22 4+2(3)°=4+2(9) =4+18=22 72.
(+15) + (+9) = +(15+9) = 24 74.

(—2.7) + (—38) = —(27+38)=—65  76.

(+12) + (—24) = —(24 — 12) = —12 78.
3.7+ (—2.5) = +(3.7—-2.5) = 1.2 80.
15 — (—4) = 15 + (+4) = 19 82.

[5 + (=5)] — (—5) = [-10] + (+5) = =5  84.

33

6+2-4=6+8=14

84+6)+2=14+2=7

(5—2)* 452422 =32+ 52+ 2?

—94+25+4=38
49 1 2334 1.9-3
32t BT Ty Ty
11 1
=§+%=w

(8—6)7=22=4

6(8) —12 48 —-12 36

= ===3
448 12 12
22+3_4+3_3_1
2B-1 8—1 7

(—44) 4 (+60) = +(60 — 44) = 16

—5.6 + (+2.06) = — (5.6 — 2.06)
= —3.54

—8—(=15) = =8+ (+15) =7

L= (=3)]=1-[+(+3)]
—1-[§]=-7



88.

89.

91.

93.

95.

97.

99.

101.

103.

105.

107.

111.

113.

115.

CHAPTER 1 REVIEW

)
__#71
) .Z.g ;glg T Y
5(—7) = —35
(D63
+36 _
+12
(=2 _ 1a %é T
(—27)(3—9) _ tlgs e
() - oy = oy
— 25— (—1)
=25+ 1 =26
() - ()
~ (C2)(-3) =0
oz 108. o + 2y

the product of 5, x and 2

4 less than the product of x and y

xr+z=24+(-1)=1

94.

98.

100.

102.

104.

106.

109.

112.

114.

116.

34

(=5)(—12) = 60

(3.75)(0.37) = 1.3875

(—15)(7) = —105
(2.1)(—8.2) = —17.22

—14
Z_7
-2

—22.5

—-3.75

2z +y) 110. z — yz
5 decreased by the product of y and z

the quotient obtained when the sum of x,
y and z is divided by twice their product

r+y+z=2+(-3)+(-1)=-1+(-1)
=-2



117.

119.

121.

123.

125.

127.

129.

131.

133.

135.

137.

139.

141.

CHAPTER 1 REVIEW

Su+(y—2)=502)+[-3—(-1)]
=10+ [-3+1]
=10+ (-2)=8

27 2(=3)° 209 18
3x—6 3(2)—-6 6-6 0
undefined
three terms
1
closure property of addition

associative property of addition
commutative property of addition
commutative property of addition

additive inverse property

Chapter 1 Test (page 77)

1.

31,37,41,43, 47

T

2 4 6 8 10

118.

120.

122.

124.

126.

128.

130.

132.

134.

136.

138.

140.

142.

35

P y= (-1’ (-3)=1

3(x—y) _ 32— (-3)]

T+ (y—2) 2+[-3-(-1)]
=53 j[[512] = 1—05: undefined

y2’ + (zy)” = (=3)(=1)* + [2(-3)]"
= (=3)(~1) + [-6"
=3+36=239

leyl _ [2(=3)] _[-6] _ 6 _

3z 3(-1) -3 -3

7

2+4+3=9

commutative property of multiplication
distributive property

associative property of multiplication
multiplicative identity property

additive identity property




10.

13.

14.

15.

16.

17.

19.

21.

23.

25.

CHAPTER 1 TEST

—|-17| = = (+17) = —17 6. —9+|-9=—-(+9)+(+9)=-9+9=0
1
3(4-2)[ ]-22-5) 8 1+4-3[ |-2(-7) 9. 25%0f136[ |3 of 66
3(2 —2(-3 1+12 +14 1
@[ ]-2(=3) [] 0.25(136) [ | -(66)
6[=1]6 13[<]14 2
34> ]33
26 13:}2 3 9 44 §41}14
1
-8. —|-8. 1. —=_-r="2" 12. - — = = -
85 ] -I-85] 40 20-2 20 11 45 11-9-5 5
-85 | -(+85) ! 1ol
—85[=]-85
1 1
4 28 149 W33 3
21 © 9 21 28_31372-]/4_14
1
1
24, 3 .3 3 3.2 3 6_3+6_9( 1
16 _2@ 1 2 1-2 2 2 2 2 2
1 1
17-5 2(13-5) 12 2(8) 12 16 12 747-4717g71f47;3771
36 2 36 12 36 12_3-1{2 3-411_3 3 3 3
=76 _[=T+G&6 =1 1 1
—7 — |6 —7—(+6) =7+ (-6) —13 13
0.13(256) = 33.28 ~ 33.3 18. A =lw=(18.9 ft)(21.25 ft) = 401.625 ft*
~ 401.63 ft*
A=1bh=1(16 cm)(8em) = 1(128 cm?)  20. V = Bh = mr*h = (7 in.)*(10 in.)
= 64 cm’ = (49 in.?)(10 in.)
= (490 in.*) ~ 1,539 in.?
ry+z=(-2)3)+4=-6+4=-2 22. z(y+2)=-234+4)=-2(7)=-14
z+4y  4+43) 4+12 16 3 3
= = = — = — . —_ = — _4:_ _4:_
2 2(—2) 4 _4 4 24 |27 =z =|(-2) | =1-8—4]=|-12|
=12
Pyt +z2=(-2"+(3)+4 26. |z| —3ly| —4|z| = |-2| — 3|3| — 4/4|

=-8+9+4=5 =2-3(3) —4(4)
=2-9-16=-23
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27. x:fy 28. 5y —(z+y)

29. (124 12)+y(7+7) =24z + 14y 30. $(12a + 8b)

31. 3 32. 4 terms

33. 3(x+2)=3x+6 4. —p(r—t)=(—p)r+ (—p)(-t) = —pr+pt
35. 0 36. 5

37. commutative property of multiplication 38. distributive property

39. commutative property of addition 40. multiplicative inverse property

Exercises 2.1 (page91)

1. z-5=15 2. r-3=13 3. w+5=7 4. +32=36
addition addition subtraction subtraction
5. —8r=-24 6. —Tr=14 7. %:2 8. gz—m
division division multiplication multiplication
4 2 4.3 2.5 12 10 22 512%2%2
9 o s M 10 &.2_2. 2 %2 _2
573 3735 15 15 15 6 25 ? 5? 5
w, 223352 p, B _10_ 153 107 45 70
95 9 3 27 7 3 7.3 3.7 21 21
__%
T2
13. 3+5-6=3+30=33 14. 3-42=3-16=48

15. 34+43(—5) = 3464(—5) =3+ (—320) 16, 2B =32 =20 (=6)

B 10— (—4)  10+4
=8 _ 2046 _-14
4 14
17. equation, 18. solution, root 19. equivalent 20. variable
expression
21. equal 22. equal 23. equal 24, linear
25. regular price 26. markup 27. 100 28. base
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