Begi nning and Internediate Algebra 5th Edition MIIler Solutions Manual

Chapter 1 The Set of Real Numbers

Section 1.1 Practice Exercises

1. (a) product

(b) factors

(¢) numerator; b

(d) lowest

(e)1;4

(f) reciprocals

(g) multiple

(h) least
. Numerator 7; denominator 8; proper
. Numerator 2; denominator 3; proper
. Numerator 9; denominator 5; improper
. Numerator 5; denominator 2; improper
. Numerator 6; denominator 6; improper

. Numerator 4; denominator 4; improper
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. Numerator 5; denominator 1; improper

10. Numerator 6; denominator 7; proper
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. Numerator 12; denominator 1; improper
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The set of whole numbers includes the
number 0 and the set of natural numbers
does not.
A proper fraction represents a number
less than one unit. An improper fraction
represents a number greater than or
equal to a whole unit.
Answers may vary. One example would
be 2
4
Answers may vary. One example would
2

be —.
6

Prime
Composite
Composite
Prime
Composite
Prime
Prime
Composite
2x2x3x%x3
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Chapter 1 The Set of Real Numbers

36.2x5x%x7 57 1026 2x2x 8 %3 40“1
37.2x3x7 "13715 3xZx)5
38.5x7 sg. 19 15 7 Bx5x T _i
39.2x5x 11 B9 2x2xFx3x7 12
40.2x2x2x 17 59,3, 9 3,14 2xFx7 2
433 %3 x5 7 14 7 9 3><Z 7 3
DU 6. L 1 7. 5_Fx1_1 2
42.3 x5 x7 "25°5 251 Ax5 5.5
3 3 1 9 9 5 3x3x8 9 1
43. —= =z 61l. —x5=—x—= =—or4—
15 3x5 5 10 1001 2x8 2 2
8 2Ix2x2 2
4 —=———=— 62.§x14:§ £:2X3X7:§:6
12 ZxZx3 3 7 771 7 1
16 Zx2><2><2 8 2 3
45, — or2—
NI 6. 2,4 12,4 121 2 3
12 z 2x3 303 64. 20,5205
42 2IxEx7T 7 6 6 1
47. — = =— 20 1
48 Zx2x2x2x3 8 :?xg
35 ,5/><7 7 4
48. —
80 2x2x2x2x5 16 20 x1_4_2
40, B8__ZxZxZxZx3 3 ox% 6 3
64 2Ix2IxZxZx2x2 4 5 10 7 51xm5x]1 5 2
65. - x—x—="—2——" =" orl=—
50, 2 _ZxZxZxZx2 _2 27215 ZxAix5 3 3
48 IxZxIx2Zx3 3 5 )
s 10 Zxsxf s 66, 55, 18,20 55 o
. 176 ZX2X2X2XJ/f 8 9 32 11 91X}d4x,]/f1
52 70 ZxBxT l :ﬁzgmql
"120 Zx2x2x3x8 12 0 13 94 1(2)00 2
200 Zx2><2><5 5 4 1 67. + = X
53. = =—orl— 100 1000 100 13
150 2x3x8x 8 3 3 }90/10
sq 210 _2x3x5x7 30 13 _ 2> 1000 @omg
119 <17 17 17 300, x13 13
5S. False: When adding/subtracting 68. 1000 +Q = 1000 3
fractions, it is necessary to have a 17 3 17 10
. 0 %3 300 11
common denominator. = = rl17—
56. True 171)(’1/6
69.lof$2112—l &2&—$704
3 3 1 3



70.%—0f$4200::i 2200 _ 2290

71. The statement “five-sixths of the

students passed the first test” translates

to “students passed = %x 427

5X42_§ ﬂg sng 35

6 le

35 students passed the test.

72. = 3 flO—E E:£—6,6pages
5 5 1 5

1 4 2

73. 4 yd+— yd=—x— =8, 8 pieces

Y 2 Y 1 1 P

1 4 3
74. 4 cups+— cup=—x—
P 3 P 1 1

12
1
=12 servings

75. 61b—g lb—gxi=%—8, 8 jars
4 1 3 3

7.
76. Divide the length of the nail [§ 1n.] by

the amount the nail goes into the board

with each strike i n. |.
16

7.1 _7.16
8 16 8 1
%
- Bixl
14

= T =14 strikes

Beth must make 14 strikes.
7.3, L 6 _Zx3 3

14 14 14 2x7 7
78. 2,110 _,

55 5

——=$1050

79.

80.
81.

82.

83.

84.

88.

89.

90.

91. —

92, —

Section 1.1 Fractions

24 24 2
m.>5_6

1
18 18 18 3
6=2x3

15=3x5
2x3x5=30
12=22x3
30 =3x5
22 x3%5=60
20=2%x5
g=23
4=22
23x5=40
24 =23x3
40=2>x5
30 =3x5

23 %3%x5=120
1 3 1 6
8 4 8 8
3 1 3 8 11
16 2 16 16 16
11 3 55 12 43 3

8 10 40 40 40 40
12 1 24 7 17

35 10 70 70 70
72 7 4 3

26 13 26 26 26
25 5 50 1535

24 16 48 48 48

7 5 14 15 _29
=t

18 12 36 36 36

3.9 _ 15 36_51
=t

16 20 80 80 80

5 1 25 1 246 1

= Zorl=

42020202055

17 5 _12
4

7
8
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97.

98.

100.

101.

102.

103.

104.

10s.

106.

107. 1

108. 2

1
6
1
—+
2
4
7
10

2
3
3
4
1

2
3

4
1

5

+
12

+
25

2
3
1
2

9
—+

1
+ —

or
24 24 24 24 8
5_20 15_35
16 48 48 48
8 _21 40 _ 6l
35 175 175 175
35 4 18 15 7

4 8 24 24 24 24
5 6 8 5 9

16 14 21 51

4 20 20 20

49 9
=—or2—
20 20

311

4 3 18 16 15
< —t—t—

4
3_

8
12 12 12712
6
8

8
9. 25 18 7 7,

- — —i

25 50 50 50" 50
715 14 1 1.

———=——— —in

10 20 20 20 20
7 16 23

3ox2-=x=2

8§ 5 8

1
8

+E —+— or
4 28 28 28 28

3

2 12 12 12 12 4
23

3 9 ) 1.
+—=—, —in.or 1—in.
8 8 8

28

11
—, — cup sugar

109. 12610, 011 11
9 9 6 9x6 54
110. 22+2:£—%
5 5 1
12 1
= —X—
5 2
Z><2><3><1
ZXS
=§0r1l
5 5
12t 27 1
8 8 8 8
_28
8
_IxZxT
2x2x2
—Zor3l
2 2
212 L7, 32
14 14 14 14 14
3.3l 2.7 15 28 15
2 8 2 8 8 8
14,51 o316 11
3 4 3 4
ﬁ_ﬁ 31
12 12 12
115.11 33:Z 15
6 4 6 4
14 45
= —4 —
12 12
59 11
r —_—
12 12
116. 412228
2 3 2 3
27 16
= —4 —
6 6
zﬁo 7l
6 6
117,1_Z:§_Z:l
8 8 8 8
118.2—§=E—E=Eorli
7 7 T 7

16

7
13

8

7

12

22
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5
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Section 1.2 Introduction to Algebra and the Set of Real Numbers

19. 262 +3=21.3
8 8 1

211 1
= —X —

8 3
211

24
=8— in.
2
120. 3é 1§:§+7
6 4 6 4
46 21

=—4 —
12 12
o7
12
=51 ft
12

1122 L1 7. 33 14
46 4 6 12 12

_19
12

:11 hr
12

Section 1.2 Calculator Exercises

1. = 3.464101615
2.~9.949874371

Section 1.2 Practice Exercises

1. (a) variable
(b) constants
(c) set
(d) inequalities
(e) a is less than b
(f) c is greater than or equal to d

(g) 5 is not equal to 6

122.33.3_01

478 4
15
4

.3
8
8
3

5 /8{2
= X —
A&
=10
Antonio can make 10 sandwiches.
123. 11+§:§+§:E+§:2 2l b
2 4 2 4 4 4 4 4
1 5 11 29

124, 5——42=—-=
2 6 2 6

33 29 4 2 .
———= —gml

"6 6 6
25,8 5,4

125. 6— x4 ="—x—= =251n.
4 4 1

2,
#
126. 2x6=2x2

47 40

3.~ 12.56637061
4.~ 1.772453851

(h) opposites

241_1222_2
2 6 2 6

27 11

6 6

_l6_8 2
6 3 3



Chapter 1 The Set of Real Numbers

3
3. 4l 15 9 ﬁor8l
2 6 2 52 4 4
4 412211
2 6 2 6
3
I L
IZ 11 11
5. y—3=18—3—15
6. 3¢g=3(5)=15
7. 01554
t 5

8. 8+w=8+12=20

9. 6d = 6@) 6x2_12_,

3 3
10.g =—(1 )_QXQ:@ 12
5 51 5

11. c—2—d=15.4—2—8.1=5.3
12. 1.1+¢t+5=1.1+93.2+11.5=105.8
1 1 1 Ix1x1 1

13. abc=—x—Xx—=——"" —
10 4 2 10x4x2 80
1

4. x—y—-z=—————

15. (a) 1.295=1.29(3) =3.87, $3.87
(b) 1.295 =1.29(8) =10.32, $10.32
(c) 1.295 =1.29(10) =12.90, $12.90
16. (a) 240k =240(4) =960, 960 calories

(b) 240k = 240(2%}
_240 [éj
2
_240x5 1200 _ o
2 2

600 calories

(c) 240K = 240[1%)

:240@

4

_ 240x5 _ 1200 — 300,
4 4

300 calories

17. (a) 850-b=850-475=1375,

375 calories

(b) 850-b=850-220 =630,

630 calories

(c) 850—-b=2850-580 =270,

18. (a

(b

270 calories

d 200
4 _20_¢ g
) 55~ 25 &a

y L2015 18l
25 25

d 180 _5 _1

¢) —=—-=7T—=T7—=7.2, 7.2 cal
© 5725773575 8
19.
- 22 0 1 5.1
—o-——p——p—b———— jo—it
4 -8 %=1 @8 1 2 8 4 5 %
20.
% 77 § 1In 3
—4—| jee| o | o & | | |
d d =g AL 0 1 2 W % 5 6

21. a.

22. a.

23. b.

24. b.

25. a.

26. a.

a terminating decimal; rational
number

a terminating decimal; rational
number

repeating decimal; rational number
repeating decimal; rational number
a terminating decimal; rational
number

a terminating decimal; rational

number



27

28

29

30

31

32

33

34

35

36

37.

38.

39.
40.

41.

42,

43.
44.
45.

46.
47.

Section 1.2 Introduction to Algebra and the Set of Real Numbers

. C. a nonterminating, nonrepeating
decimal; irrational number

. C. a nonterminating, nonrepeating
decimal; irrational number

. a. a terminating decimal; rational
number

. a. a terminating decimal; rational
number

. a. a terminating decimal; rational
number

. a. a terminating decimal; rational
number

. b. arepeating decimal; rational number

. b. a repeating decimal; rational number

. C. a nonterminating, nonrepeating
decimal; irrational number

. C. a nonterminating, nonrepeating

decimal; irrational number
Answers vary; for example: T, —\/5, \/5

1 _
Answers vary; for example: Y 5,0.3

Answers vary; for example: -4, -1, 0
Answers vary; for example: -5, -2, —1
1

Answers vary; for example: —%, E’
0. 206
Yes, all of the numbers in set A are real
numbers.
—3, —4,0.6,0,1

2
0,1
1
V11,47
-4,0, 1

48.
49.

50.

S1.
52,
53.
54.

56.

57.

58.

—4 -3 00al 7 411
-5 -4 -3 -2-1 0 1 2 3 4

(a) Since Kane’s score is 0 and Pak’s
score is -8, 0 > —8.

(b) Since Scorenstam’s score is 7 and
Davies’ score is —4, 7 > —4.

(¢) Since Pak’s score is —8 and
McCurdy’s score is 3, —8 < 3.

(d) Since Kane’s score is 0 and Davies’s
score is -4, 0 > —4.

(a) 2250 ft > 433 ft

(b) -8 ft < 579 ft

(c)-8ft<Oft

(d) 579 ft > 433 ft

-18

59.3

60.

61.
62.

63. 8

64.
65.

66.

-36
-72.1

10



Chapter 1 The Set of Real Numbers

67.2
68.7
69. 1.5
70.3.7
71.-1.5
72.-3.7

73.

74.

75.-10
76. -20

77. ——

-
3
79. False;

80. False;
81. True; 5 is to the right of 2.
82. True; 8 is to the left of 10.
83. False; 6 is equal to 6.

84. False; 19 is equal to 19.
85. True; —7 is equal to —7.

78.

n‘ 1S never negative.

m‘ is never negative.

86. True; —1 is equal to —1.

1
87. False; % is to the right of 3

Section 1.3 Calculator Exercises

1.2

2.91
3. 84
4.12
5.49

1
88. True; _Z is to the right of —%.

89. False; —5 is to the left of —2.
90. False; 6 is to the right of —10.
91. False; 8 is equal to 8.

92. False; 10 is equal to 10.

93. True; 2 is to the right of 1.
94. False; 3 is to the right of 1.

95. True; l is equal to l
9 9

96. True; l is equal to l
3 3

97. False; 7 is equal to 7.

98. False; 13 is equal to 13.

99. True; —1 is to the left of 1.

100. True; —6 is to the left of 6.

101. True; 8 is equal to 8.

102. True; 11 isequal to 11.

103. True; 2 is equal to 2.

104. True; 21 is equal to 21.

105. For all a < 0 since —a is the opposite of
a.

106. For all a > 0, all nonnegative real

numbers.

6. 18
7.4
8.27
9.0.5



Section 1.3 Exponents, Square Roots, and the Order of Operations

Section 1.3 Practice Exercises

1. (a) quotient; product; sum; difference 21. 2wz2 =2 -w-z-7
(b) base; exponent; power 22.3a3b=3-a-a-a-b
2
() 8 23. 6% =6-6=36
4
@ p 24. 5% =5.5.5=125
(e) radical; square | 2 L1
(f) order of operations 25. [7) = 77 = 29
— 7
2.-4,5.6,0,4.02, - >
9 26. 1 =lllllzi
3. 56 2 22222 32
4.9.2 27. (0.2)> =0.2-0.2-0.2 = 0.008
5.-19 28. (0.8)> =0.8-0.8=0.64
6.34.2 29.20-2.2.2.2.2.2=64
4
7. l.l.l.l:(lj 30. 132 =169
6 666 \6
31. 81=9
8.10-10-10-10-10-10 =10° 32. Jor =3
9. a-a-a-b-b=a’bh* 33 \/1_2
10.7-)c-x-y-y:7)czy2 34 \/523
5
1. (5e) 35. 144 =12
12. 3wz 36. /49 =7
13. (a) x 37. J16 = 4
(b) Yes, 1
38. V36 =6
14.(a) y
2
(b) Yes, 1 39 Lo L) 1
3 “\o 3) 3

15. x> =x-x-x

16. y* =y-y-y-y
17. 2b)® =2b-2b-2b
18. (8¢)”> =8¢ 8¢ 41.

N

=]
|-

Il
T~
oo | —
|
o ©)

Il Il
O | L\ o0 | —

oo|l\.)
— [ N
Il
7\
O | L

19. 10y5 =10-y-y-y-y-y

20. X%y  =x-x-yy-y 42.

N
\S}
Il
Sl=

f—

N
3|
Il
7\

—_
o|\‘



Chapter 1 The Set of Real Numbers

43.84+2-6=8+12=20 59. 21—\8—2\:21—6:15
44.7+3-4=7+12=19 60. 12-\6-1\:12—5:7
45.(8+2)6=10-6=160 61. 22 +4/9-5=4+15=19

46. (7+3)4=10-4=40
47.44+2+2-34+1=44+3+1=38
48.54+12+2-6-1=5+36-1=40

62. 32 +16.2=9+8=17
63.3-52=3.25=175

3
49.81-4-3+3'=81-12+9=78 64.10-2° =10-8=80
50. 100 —25 -2 — 5" = 100 — 50 — 25 = 25 65.\/9+16-2=+/25-2=5-2=3
g 12 11 b1 11 . 66. 36 +13-5=~/49-5=7-5=2
43 6 ,43 6 66 67. [4%-(6-4)=8]+[7-(8-3)]
32 2 1320 2 =[16-2+8]+[7-5]
52, 2.2, 2.2 =
_1.2 =39
23 SN 192 1y =21
ERE 68.(18.\/1){[(9 1)+2]-15)
66 6 =(9)-{40-15)
s3 (U _3)14_(#4_914 =9-25
"6 8)5 (24 24) 5 =225
53] A 69. 48—13x3 + [(50—7x5) + 2]
:_24 g = 48-39 + [15 + 2]
6
7 - 26
3 70. 80+16-2+(62—\—2\)
54, (21].2{11&]2 ~10+(36-2)
8 3)4 (24 24) 4 _ 44
_ 19 s, T+36-2)
A 4 (7+3)(8-2)
19 _1+18
BEY) (10)(6)
55.3[5 + 2(8 — 3)] = 3[5 + 2(5)] _5_5
_3[15) 60 12
4, 16-8+4
=4 T 448+4-2
56. 2[4 + 3(6 — 4)] _16-2
= 2[4 + 3(2)] = 2[10] = 20 4+2-2

_la_7

57. 10+\—6\=10+6=16
4 2

58. 18+|-3=18+3=21

10



Section 1.3 Exponents, Square Roots, and the Order of Operations

15-5(3-2-4)
10-2(4-5-16)
15-52)
T 10-2(4)

73.

5(7-3)+8(6—4)
4[7+3(2-9-8)]

_5(4)+8(2)

4[7+30]

36 9

T148 37

75. (a) debt-to-income ratio

74.

payments

N take-home pay
_52+20+65+43
1500

EELLARY)
1500

(b) yes; 0.12<0.20

76. (a) debt-to-income ratio

payments

N take-home pay

_115+63+95+77+100
2000

_ 450

=——=0.225
2000

(b) no; 0. 225 > 0. 15

77. A =Iw =360-160 = 57,600 ft>
78. A=21+2w=2-360+2-160 =1040 ft

79. A=2(b +byh=1(6+8)3=21 fit?

80. V = lwh =25-20-2 =1000 yd>
81. 3x
82.b+6

83. il orx—~7
7

84. i ord +k
k

11

85.2-a
86.1-3
87.2y +x
88.9-3p
89.4(x + 12)
90. 2(x - 3)
91.3-Q
92.1—- 14

93.2y° =2( Y’ =22 =2(8)=16
94. 372 =3( )? =3(10)*> =3(100) = 300

95.1z-8I=I( )-8I=I1(10)-8I=121=2
96.1x-31=I( )-3I=14)-3I=I1l=1

97. 5\/§=5\/(7)
=5J4)=52)=10
98. \/z—1=\/( )—1
=J10)-1=+9 =3
99. yz—x=( )( )-()
=(2)(10)—(4)
~20-4
~16
100. z—xy=( )—( )( )
=(10)-(4)(2)

-10-8
=2
1,2 1.2 3
101 \E+3 A Y
: 2.3 5
2i5+% sts o5 1
102. 2= 9:2_?=%=2
$+3 373
2
103. 2 2.1
\—10\—\2\ 10-2 8 4
2
4
104 16 16

22l 4+12 16



Chapter 1 The Set of Real Numbers

105.(a)36 +4-3=9-3=27
Division must be performed before
multiplication.
(b)36-4+3=324+3=35
Subtraction must be performed
before addition.
106. Multiplication or division are

performed in order from left to right.
Section 1.4 Practice Exercises
1. (a) negative

(b) b
.—2<0

w N
I
v
I

il
)
\4
|

a
I
A
-
(o))

12.-2+9=7
13.6 +(-3) =3
14.8+(-2)=6
15.2 + (-5)=-3
16.7 + (-3) = 4
17.-19 +2 =17
18. 25+ 18 =7

12

Addition or subtraction are performed
in order from left to right.

107. This is acceptable, provided division
and multiplication are performed in
order from left to right, and subtraction
and addition are performed in order

from left to right.

19.-4+11=7
20.-3+9=6
21.-16 + (-3) =—19
22.-12 + (-23) = -35
23.-2 + (-21)=-23
24.-13 + (-1) =14
25.0 + (-5)=-5
26.0 + (—4) = —4
27.-3+0=-3
28.-8+0=-8
29.-16+ 16 =0

30. 11+ (-11)=0
31.41 + (—41) =0

32.-15+15=0
33.4+(-9)=-5
34,6+ (-9) = -3

35.7 + (-2) + (-8) = -3
36.2 + (=3) + (<6) = —1 + (-6) = -7
37.-17 + (-3) +20 =20 + 20 =0

38. -9+ (-6)+15=-15+15=0

39. -3 + (-8) + (-12) = 11 + (-12) = -23
40. -8 + (=2) + (-13) = —10 + (-13) = -23



41.

42,

43.

44.

45.
46.

47.

48.

49.

50.

S1.

52,

53.

54.

SS.

—A42+3)+45+(-6)
=-45+45+(-6)
=-6
36+ (=3)+(=8)+(-25)
=33+(-8)+(-25)
=0
—S5+(-3)+(7)+4+8
=-8+(-7)+4+8
=-3
—13+(=D)+5+2+(-20)
=-14+5+2+(-20)
=-7+(-20)
=-27
23.81 4+ (-2.51) =213
-9.23+1053=1.3

2 1 4 1 3

7714 14 14 14
1,5_.2.5_3

%( jz(‘%
%U%[

__
16
1 4 1 12 13
——t| = =t = |=——
9 [ 3) 9 ( 9} 9
1 3 5 6 1
—_— =y =
4 10 20 20 20
7 7 28 21 7
—_t =4 — -
6 8 24 24 24
2.1+ —i =-2.1+-0.3
10
=-24 or —2
5

13

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.
68.
69.
70.
71.

72.

Section 1.4 Addition of Real Numbers

-8.3+ 2 =-8.3+-0.9
10

=-9.2or _46
5
3 1
—+(-0.5)=0.75+(-0.5)=0.25 or —
4 4
—§+0.45 =-1.54+0.45=-1.05or 21
2 20
8.23 +(-8.23) =
-75+75=0
__+0 — _z
8
04| 2 |-_2L
22 22

6
77 21 28 14 21 _7
——t—t— =t —+—
6 12 24 24 24 24 8

1 6 1) 18 11
—+| = 2=+ = [+—=—
3 ( 9 9 ( 9) 9 9

—47.36 + 24.28 = -23.08

—0.015 + (0.0026) = -0.0124
—0.000617 + (-0.0015) = -0.002117
—5315.26 + (-314.89) = -5630.15

To add two numbers with different
signs, subtract the smaller absolute value
from the larger absolute value and apply
the sign of the number with the larger
absolute value.

To add two numbers with the same sign,
add their absolute values and apply the

sign.



Chapter 1 The Set of Real Numbers

73.

74.

75.

76.

77.

78.

79.

80.

81.
82.

Se

x+y+\/_=—3+(—2)+\/ﬁ
=-5+4
=-1
27+x+y=2-16+ (-3) + (-2)
=27
y+3Jz=-2+316
=-2+3-4
=-2+12
=10
—z+y=-16+(-2)
=—4+(-2)=-6
|+l =13+ 12
=3+2
=5
z+x+|y|=16+(=3)+|2]
=13+2
=15
—x+y=—(-3)+(-2)
=34+ (-2)
=1
x+(=y)+z=(-3)+[—(-2)]+16
=-3+2+16
=-1+16
=15
-6 + (-10); —16
-34+5;2
ction 1.5 Calculator Exercises
.—13
-5
711
.—0. 18

14

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
9.

95.

96.

97.

98.

RN N

.—34+8;5

21+ 4;25

-21+17;-4

—7 +24; 17

3(—14 + 20); 18

2(6 + (-10)); -8

7+ (2)+5;,4

4+ (=D) + (=6); -3

-5+ 13+ (-11); =3°F

44+ (-9)+2; -3°F
—8+1+2+(-5)=-10; Amara lost 10 1b.
200 + 750 + (—=340) + (=290) + 900
=1220;

Alan had a profit of $1220.

(a) 52. 23 4+ (-52.95) =-$0. 72
(b) Yes

(a) 40. 02 + (—40. 96) = —-$0. 94
(b) Yes

-54+0+(-1)+(-1)+1=-6; She was 6
below par.

(a) —50,000 + (—=32,000) + (—5000)
+ 13,000 + 26,000

(b) —$48,000; a loss

1707
.—990
=17
.38



Section 1.5 Subtraction of Real Numbers

Section 1.5 Practice Exercises

1. (a) -b 3l. 6 - 14=-6+ (-14) = -20

(b) positive 32. - 9-12=-9+ (-12) =-21
2.6 33.-7-17=-7+(-17)=-24
3 2 34.-8-21 =-8 + (-21) =29
4 7+ 10 35.13 - (-12) = 13+ 12 =25
5.-b+2 36.20—-(-5)=20+5=25
6.42-6+2=16-6+2=16-3=13 37.-14= (9 =-14+9=-3
7.1436+9-2=1+4-2=1+8=9 8.2 =D ==21+17=—4
8.14-110-6l=14—14=14-4=10 39. —§—i=_2+(_3j=_9=_§

510 10\ 10) 10 2

> 25 2 (15 17
10.-7 - ‘5‘5*5{‘3}‘3
11.-12 . E_[_ij=i+£=ﬂ
12. -9 "8 3) 24 24 24
13.4 7 ( 5) 21 25 46 23
14.4 42'5‘(‘3}7 30730 15
15.3-5=3+(-5)=-2 pl 1.5 1 42
16.9-12=-3 2 10 10 10 10 5
17.3-(-5)=3+5=38 44,%_%:%_%:i
18.9-(-12)=9+ 12 =21 0ol Hoa s o
19.-3-5=-3+(-5)=-8 45. _E_[_ZJZ_E+E:_E=_§
20.-9-12=-9 + (-12) =21 70 4 17
21.3-(-5)=-3+5=2 46. ‘g‘(‘g)=—g+g=—g
22.-9-(-5)=-9+5=—4 47.6.8 —(—2.4)=6.8 +2.4=92
23.23-17=6 48.72-(-1.9)=72+19=09.1
24.14-2=12 49.3.1 — 8.82 =3.10 + (-8.82) = -5.72
25.23-(-17)=23+17=40 50.1.8 —9.59 = 1.80 + (-9.59) = -7.79
26.14-(-2)=14+2=16 51. -4-3-2-1
27.23-17=-23+ (-17)=-40 =4 +(-3)+(-2)+ (-1
28.-14 -2 =-14 + (-2) =-16 =-10
29,23 (<23)=0 52. —10-9-8—7=—10+(=9) +(-8) +(-7)
30. -14 — (=14) =0 =-34

15



Chapter 1 The Set of Real Numbers

53. 6-8-2-10=6+(-8)+(-2)+(-10)
=-14
54. 20-50-10-5

=20 +(=50) +(—10) +(-5)
=45

55. 10+ (-14)+6-22
=10+ (=14)+6+(=22)
=16+(-36)
=-20

56. —3—(=8)+(~11)—6
=-3+8+(=11)+(=6)
=8+(=20)
=—12

57.-112.846 + (~13.03) — 47.312

=—173.188

58.-96.473 + (-36.02) — 16. 617
=-149.11

59.0.085 — (-3.14) + (0.018) = 3.243

60. 0.00061 — (~0.00057) + 0.0014
=0.00258

61.6—(-7); 13

62.18 — (=1); 19

63.3-18;-15

64.8 -21; 13

65.-5—(-11); 6

66. -2 — (~18); 16

67. -1 —(=13); 12

68.-19 — (-31); 12

69. —32 — 20; 52

70. -3 - 7; -10

71. 200 + 400 + 600 + 800 — 1000; $1000

72. 1200 — 500 + 800; $1500

73. 113° — (=39°) = 152°F

74.75° — (-52°) = 127°F

75. 8848 — (—11,033 m) = 19,881 m

76.
77.

78.

79.

80.

81.

82.
83.

84.

85.

86.

87.

88.

20,320 ft — (282 ft) = 20,602 ft
6+8—(-2)—4+1=14+2-4+1
=16-4+1
=13
-3—-(4)+1-2-5=-3+4+1-2-5
=2-2-5
=-5
—1-74+(-3)-8+10=-8+(-3)-8+10
=9
13-744-3-(-1)=6+4-3+1
=8
2—(-8)+7+3-15=2+8+7+3-15
=17+3-15
=5
8—(-13)+1-9=8+13+1-9=13
—6+(-1)+(=8)+(-10)
=—T7+(-8)+(-10)
=-25
-8+ (-3)+(-5)+(-2)
=—11+(-5)+(-2)
=—18
—4-{11-[4-(-9)]}=—4-{11-[4+9]}
=—4-{11-13}
=-4-(-2)
=-2
15-{25+2[3—- (-]} =15—-{25+2[4]}
=15—-{25+8}
=15-33
=—18
2 39 16 12
_E+E_[_§j‘_£+%+%
11
30
E_{_S)_E=£+§_2
14 7) 2 14 14 14
8 4
147



Problem Recognition Exercises: Addition and Subtraction of Real Numbers

8

N=

[5G
555+

_1.10
9 3
_1.30_ 2
9 9 9

(i

- _E_[_Hj __ 8.
8 24)° 24 24
16 2
24 3

91. \[29+(—4)-7=+25-7=5-7==2
92. 8—1/98+(=3)+5 =8-+/100

=8-10
=-2
93. [10+(-3)|—|-12+(-6)|=|7|-|-18]
=7-18
=11
94. |6 —8|+[12-5|=|-2|+|7|=2+7=9
95.3—4+5:£:
4+(=2) 2
12-14+6 _4 _
6+(-2) 4

Problem Recognition Exercises

1. Add their absolute values and apply a
negative sign.

2. Subtract the smaller absolute value from
the larger absolute value. Apply the sign
of the number with the larger absolute

value.

97. (a+b)—c =(2+(=6))—(=1)
=-8+1
=7
98. (a—b)+c=(-2-(-6))+(=1)
=4+(-1)
=3
99. a—(b+c)=-2-(-6+(-1))
=-2-(-7)
=-2+7
=5
100. a+(b—c)=-2+(-6—(-1))
=-2+-5
=7
101. (a—b)—c=(-2—(-6))—(-1)
=(4)+1
=5
102. (a+b)+c=(-2+(=6))+(-1)
=(=8)+(-1)
=9
103. a—(b—c)=-2—-(-6-(-1))
=-2—(-5)
=-2+5
=3
104. a+(b+c)=-2+(-6+(-1)
=-2+(=7)
=-9

3.(a) 14+(-8)=6

(b) —14+8=—6

(c) —14+(-8)=-22

(d) 14— (-8)=14+8=22

(e) —14—8=—14+(-8)=-22
4.(a) -5—-(-3)=-5+3=-2

17



Chapter 1 The Set of Real Numbers

(b) —5+(-3)=-8 (d) -3.5-(-7.1)=-3.5+7.1

(€) -5-3=-5+(-3)=-8 =3.6

d) —5+3=-2 (€) =3.5+(-7.1)=-10.6

(€) 5—(-3)=5+3=8 8.(@)6-1+4-5=6+(-D+4+(-5)
5.(a) —25+25=0 =4

() 6-(1+4)-5=6-(5)-5
(b) 25-25=25+(-25)=0

=6+(=5)+(-3)
(c) 25— (-25)=25+25=50 _4
(d) —25-(-25)=-25+25=0 (€) 6-(1+4—-5)=6-(0)
() —25+(~25)=-50 =6
1 2\ 3 4 (d) 6-1)-(4-5=5-(-1)
TRNE IEWE
_ 1 =6
76 9. (a) —100—90—80 =—100+(—90) + (—80)
1 (2) 3 (4 =-270
(b) _T[EJ:_E*[EJ (b) —100—(90—80) = —100 — (10)
_1 =—-100+(-10)
6 =-110
© _l{_g}_g{_ij (¢) —100+(90—80) =100+ (10)
2 3 6 6 =-90
_7 (d) —100—(90 +80) = —100 — (170)
6 =-270
(d) %—(—%} :%{%) 10. (a) —8—(—10)+20% = -8 +10+400
3 (4) 7 =402
=g+(gj=g (b) —8—(-10+20)% = -8 —(10)*
o
3 2 (3
3 (4) 7 =-108
:‘g{‘gj:‘g (©) [-8—(~10)+20)]* = (-8 +10 +20)*
7.(a) 3.5-7.1=3.5+(-7.1) =(22)?
=-3.6 =484
(b) 3.5-(-7.1)=3.5+7.1 (d) [-8—(=10)]* +20 = (2)*> +20
=10.6 =4+20
(c) -3.5+7.1=3.6 24— 108

18



Section 1.6 Multiplication and Division of Real Numbers

Section 1.6 Calculator Exercises

1. 30 7.5.76
2.2 8.-1

3. 625 9.4

4. 625 10. -36
S.-625

6.-5.76

Section 1.6 Practice Exercises

1 5 12 60 3
.(a) — 1. | 2|22 ]=2 2
1. (@) a [ 4]( 25} 100 5
(b)0 15. (-6)’ = 36
(©0 16. (-10)’= 100
(d) undefined 17.-6> = -36
(e) positive 18.-10°=-100
(2
L3 “Us s)IUs)05) 125
(2] 32
(h) All of these "2 20 2)0 2 8
2. True: 4> 1 21. (-0.2)' = 0. 0016
3. True; 20 < 20 22. (0. 1)* = 0. 0001
4. False; 0> 0 23. 5—3 =-6
5. False; 6 <0 :27
24. “1- 9
6. False; 11>17 3
7.-56 55 15 _15
8.—-12 —Z 1271
) 26. — ==
9. 143 16 16
10. 130 -
27. ﬁ =1
11. -12.76 ~14
12. -40. 95 28 —_i _
2 9 18 3 B
B2 -2]=2=2
( 3J( 8} 24 4 29 1B __1
—65 5

19



Chapter 1 The Set of Real Numbers

30, L -1
77 11

3. (-2)(-7) =14

32.(-6)(3) =-18

33.-5-0=0

34.-4-0=0

35. No number multiplied by 0 equals 6.
36. No number multiplied by 0 equals —4.
37.(—6)(4) =24

38. (2)(-9) =-18

39.2-3=6

40.8 - 6 =48

41.2(-3)=-6

42. 8(-6) = —48

43.(24)+3=-8

44. (-52) +2=-26

45.(-24)+ (-3)=8

46. (-52)+(-2) =26

47.-6-0=0

48.-8-0=0

49. Undefined

50. Undefined

51. 0(—2J:O
5
52. 0(—1]:0
8
53. 0+ —L =0
10
4. 0+(£]:0
9

55, 2 -3
6 2
56, > __3
10 2

20

57.

58.

59.

60.

65.

66.

67.

68.

69.
70.
71.
72.

73.

74.

75.
76.

. (1.72)(-4.6) = -7.912
62.
63.
64.

361.3(-14.9) = -5383.37
—0.02(-4.6) = 0.092
—0.06(=2.15) = 0.129

144
2.4
504 _

-6

63

525,

25
-85

——F—=0.3125
-27.2

(-3 =9

125
(=6. 8) + (0. 02) = 340

(-12.3) = (-0.03) =410



Section 1.6 Multiplication and Division of Real Numbers

ADEHDE e

_112 4 (9
72 ol 7
_B14 4
g9 -7
14
-2 7 (.1 7 4
9 90. —§+(3Zj+(—2):—§-g+(—2)
(23 i
23 3) 2311 =217
_ 66 7
253 =—
6-)/f 52
o 91. 12 + (-2)(4) = (—6)(4)
263' =24
=53 92. (=6) - 7+ (=2) = —42 + (~2)
79. (=2)(=5)(=3) = (10)(=3) = —30 =21
80. (—6)(=1)(~10) = (6)(~10) = —60 03, (_ 2} (_6).(_ 1 ]
81. (-8)(-H(-1)(-3) = (32)(3) =96 5 8
82. (—6)(=1)(=3)(=5) = (6)(15) = 90 _ (_%N_éﬂ_éj
83. 100 + (—10) + (=5) = (-10) = (-5) =2 1
84,150 + (—15)+ (-2) =—10 + (-2) = 5 25'(—gj
85.-12+(-6)+(-2)=2+(2)=-1 :2 (_lj:_iz_L
86.-36+(-2)+6=18+6=3 50 8) 40 20
87 21 ( 10} 2 10 94, 10.l+§22.£:@:i
530 11) 150 11 36 325 75 5
_ 20 _ 4 95.8-27-5+3—(-6)=8-8-5+3+6
165 33 =8-40+3+6
g8, (2}.(&)(@}[&)@] - 23
8)L 3\ 12 §4 1;2 96. —14+(-7)~8-2+3° =2-16+27=13
= (ZJ ' (E] 97. ~(2-8)% +(=6)-2=-36+(~6)-2
sl =6-2
48 =12
_A17 98. —(3—5)%-6+(—4) =—4-6+(4)
316 = 24+ (-4)
17 .1
=—=]1— -6
16 16

21
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6(—4)-2(5-8) _—24+6 -18 9 12-4[-6—(5-8)

99, _Z
—-6-3-5 —-14 -14 7 10. 416-10]1
100. 3(—4)—5(9—11) _ -12+10 _ -2 =l _ 12—4[—6—(—3)]2
—9-2-3 14 -14 7 4.4

101 —4+5 1 _12-4.9

(=2)-5+10 —10+10 16
:l is undefined = 12-36 =__24=_§
16 16 2

102, =+10 7 11 2 =—(-2)% =4

2(-4)+8 —8+8
9 7 ' 112. x2 =(-2)* =4
= 'S undefined 113. 4(2x—2) = 4(2(-2)—6)

103. —4 —3[2 —(=5+3)]-8-22 =4(-4-6)
=-4-312-(-2)]-8-4 =4(-10)
=-4-3[4]-32 =—40
- 4_12-32 114. 6(3x +y) =6(3(=2) + (—4))

104. —6 - 5[4~ (6-12)]+(-5)° =6(-10)
=—6—5[-4—(-6)]+25 =-60
=-6-5[2]+25 115. 3x+2y _ 3(-2) +42(—4)
A y —
=-6-10+25 64(-8)
=9 :_—4

105. —1-11—15l=-1-5=-6 14

106.—1-101-161=-10-6=—16 ey

7
107, /2791-15-71_7-2 5 _ | =2
10-15 -5 -5
|2461-13-51 4-2 2 2:-y _20)-(4) _12+4
W5 =5 27! me. * 02 -2
_ (612 _ A2 —— —_8
10063206 -8)]" _6-3[2—(-2)] )
—212-5l1 63 _126 3 117. No, the first expression equals
= 6 10+ (5x) =2+ x, and the second
_6-43 equals 10+5-x=2x.
-6 118. Yes, the parentheses indicate that the
—42 L .
= o divisor is the quantity Sx.
_7 119. -3.75(0.3) = —1.125
120. —0.4(-1.258) = 0.5032

22



Problem Recognition Exercises: Adding, Subtracting, Multiplying, and Dividing Real Numbers

121 (16} _ [ 8] 16 ( 9} 130. 650 +2(-400) +2(~150) = -450;
\s5)L9) s 8 Valerie lost $450 for the week.
__ a4 18 L & R ) L S
40 5 * 5 -
122. _i+l:_il:_2=_§ The average loss was 1 oz.
14 7 14 1 14 2
-1.5+(-2)+1.5+2.5+(-3)+(-0.5
123. 0.4 + 6(-0.42) = -2.92 132. ) 6 9)+(05)
124. 0.5 + (-2)(0.125) = 0.25 =-0.5;
The average loss was 0. 5 in.
125. —1—6 L =—l+2=—l+§:Z s
4 3 4 4 4 4 133.(a) 4-3-2-1
=4 +(-3)+(-2)+(-1
126, 5[ 335 (15 (=3)+(2)+ (=D
6 )\ 8 48 =-10
__s +i (b) —4(-3)(-2)(-1) = 12(2) =24
16 (¢) Part (a) is subtraction; part (b) is
80 5 C
=——+— multiplication.
16 16
75 134. (a) -10-9-8-7
" 16 =—10+(=9) +(-8)+(-7)
127. -2(3) + 3 =-3; aloss of $3 =-34
128. -2(6) + 5 = —7; a loss of $7 (b) —10(=9)(-8)(=7) = 90(56) = 5040
129. 2(5)+3(-3) = I; Lorne was 1 sale (c) Part (a) is subtraction; part (b) is
above quota for the week. multiplication.

Problem Recognition Exercises

1. (a) -8—(-4)=—4 (¢) -36+9=—4
(b) —8(—4)=32 (d) —36-9=—45
(€) -8+(—4)=-12 4. (a) 27—(-3)=30
(d) —8+(—4)=2 (b)27+(-3)=24

2.(a) 12+(-2)=10 (c) 27(-3)=-81
(b) 12— (-2)=14 (d) 27+(-3)=-9
(¢) 12(-2)=-24 5.(a) -5(-10)=50
(d)12+(=2)=—-6 (b) -5+(-10)=-15

3. (a)-36+9=-27 © _5+(_10)=1
(b) —36(9) =324 2

23



Chapter 1 The Set of Real Numbers

d) -5-(-10)=5
6.(a) 20+4=-5
(b) —20—4 =-24
(c) 20+4=-16
(d) —20(4) =80
7. (a) —4(~16) =64
(b) —4—(-16)=12

. (-16) =~
(©) ~4=(-16)=7

(d) -4+(-16)=-20
8.(a) 21+3=-7

(b) -21-3=-24
(c). =21(3) =63
(d) -21+3=-18

9. (a) 80(-5)=—-400
(b) 80—-(-5)=85
(c) 80+(-5)=-16

Section 1.7 Practice Exercises

1. (a) constant

(b) coefficient

() 1;1
(d) like
2.(-6)+ 14 =8
3.(-2)+9=7
4.-13-(-5=-13+5=-8
5.-1-(-199=-1+19=18
6. 18+(—4):—§:—2:—4.5
4 2
7. —27+5=—2=—5.4
5
8.-3-0=0
9.0(-15)=0

(d) 80+(-5)=75
10. (a)-14—(-21)=7
(b) —14(-21) = 294
(c) —14+(-21) :%
(d) —14+(-21)=-35
11. (a) |-6|+[2|=6+2=8
(b) |-6+2|=|-4|=4
() |-6|-|-2[=6-2=4
@) |-6-2|=|-8|=8
12. (a) —|9|-|-7|=-9-7
—-16
(b) |-9|-|-7|=9-7
=2
(© —[9-7|=—|2|=-2
@) |-9-7|=|-16|=16

L 25625 18_7 |1

"21 7 21 21 21 3

2 ()
# (R

4 11
“60 15
14. 25-(—fj:_[ﬁj=_@=_zo
5 5
15.-8 + 5
16.-2+7



18.
19.
20.
21.
22,
23.
24.
25.
26.
27.
28.
29.
30.

31.

32.

33.

34.

35.
36.
37.
38.
39.
40.
41.
42,
43.
44.
45.
46.

Section 1.7 Properties of Real Numbers and Simplifying Expressions

I1+p

4(5)

8(10)

—12x

—23y

x+(3);-3+x

y+ D =T+y

4p + (-9); -9+ 4p

3m+ (—12); —12 + 3m
(x+4)+9=x+4+9)=x+13
3+06+2)=-3+5+z2+z
-53x) =(-5-3)x =—-15x
—12(4z) = (12 - 4)z =487

6 (11 6 11
—|—=x|=|——|x=x
11\ 6 11 6

—8+2+y)=(-8+2)+y=—6+y

[x+(5)]+7=x+[(-5)+T]=x+2

-52x)=(-5-2)x=—-10x

—10(6¢) =(-10-6)t = —60¢

Reciprocal

Opposite

Zero

One

6(5x +1)=6(5x) + 6(1) =30x+ 6

2+ T7)=2x+2(7)=2x+ 14

—2(a+8)=-2a+ (-2)8)=-2a-16

-32z+9)=-322) + (-3)(9)
=—6z-27

25

47.
48.
49.
50.

S1.

52,

53.

54.

5S.
56.
57.

58.

59.

60.

61.
62.
63.
64.

3(5¢ —d)=3(5¢)—3d=15c -3d

4w —13z) =4w —4(137) = 4w — 52z
“1y=2)=-Ty-(N2)=-Ty+ 14
—2@x—-1)=-204x)—(-2)(1)=-8x+2

2 2 2
—§<x—6>——§x—(—§]<6>

1 1 1
—Z(Zb—S)——Z(zm—(—Zj(S)

:—2b+§
4 4

:—lb+2
2

| 1
—(m-3)=—
3( ) 3
2 2
—(n-5=—
5( ) 5

-2p+10)=-2p-10
—(Tg+1)=-Tg—-1
—2(-3w—-5z+8)
=-2(-3w)—-2(-52)-2(8)
=6w+10z-16
—4(-Ta-b-3)
=—4(-Ta)—4(-b)—-4(-3)
=28a+4b+12
4(x+2y—2)=4(x)+4Q2y)—4(2)
=4x+8y—-4z
—6(2a—b+c)
=-6(2a)—(-6)(b) +(-6)(c)
=—-12a+6b—6¢
—(—6w + x —3y) = 6w —x + 3y
—(—p—5g—10r)=p + 5q + 10r
23+x)=6+2x
54 +y) =20+ 5y

m-— 3:lm—1
3

1
3
2 2
n-—08)==n-2
5() 5



Chapter 1 The Set of Real Numbers

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81.

82.

83.

4(6z) = 24z

8(2p)

= 16p

—2(7x)=-14x
3(-11t) =-33¢
—4(1+x)=-4-4x
-92+y)=-18-9y

b

Term:

Term:
Term:
Term:
Term:
Term:
Term:

Term:

Term:
Term:
Term:
Term:
Term:

Term:

Term:

Term:

3xy, coefficient 3;

—6x2, coefficient —6;
y, coefficient 1;

—17, coefficient —17
2x, coefficient 2;

-y, coefficient —1;
18xy, coefficient 18;

5, coefficient 5.

x4, coefficient 1;
—10xy, coefficient —10;
12, coefficient 12;

-y, coefficient —1.

—x, coefficient —1;

8y, coefficient 8;
—9x2y, coefficient —9;

-3, coefficient —3.

84. The exponents on x are different.

85. The variable factors are different.
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86.

87.

88.
89.
90.
91.

92,

93.
9.

9s.

96.

97.

98.
99.

100

101.
102.
103.
104.
105.

106.

The variables are the same and raised to
the same power.

The variables are the same and raised to
the same power.

Answers vary: Sy, =2y, y

Answers vary: 5y, —2x, 6

5k —10k = -5k
—4p-2p=-6p
Tx% 1 14x% = Tx?

232 —5y% —3y% = 632
2ab+5+3ab—-2=5ab+3
8x°y+3-T-x'y=Txy—4

la+b—§a—5b:—2a—4b
4 4 4

:—la—4b
2

2+2t—§+t—§:3t—z

5 5 5 5
2.87—-8.1z+6—-152=-53z-9.2
-32x—-4)+10
=—6x+12+10
=—6x+22
. 2a+3)-14

=-8a-6-14

=-8a—-20

4w+3)-12=4w+ 12-12=4w
52r+6)—-30=10r+ 30 -30 = 10r
5-3x-4)=5-3x+12=-3x+1
4-2B3x+8)=4-6x—-16=—-6x-12
=32t +4w)+8(2t —4w)
=—61—-12w+161+32w

=10t —-44w

—505y+92)+33y+62)
=-25y—-45z+9y+18z

=-16y-27z7



107.

108.

109.

110.
111.

112.

113.

114.

115.

116.

117.

Section 1.7 Properties of Real Numbers and Simplifying Expressions

2(q—5u)—(2q +8u)
=2q—-10u—-2qg—-8u
=—18u
6(x+3y)—(6x—15y)
=6x+18y—6x+5y
=23y

—%(6t+9)+10=—2t—3+10=—2t+7

—%(8+4q)+7:—6—3q+7:—3q+1

10(5.1a-3.1)+4=51a-31+4
=5la-27
100(-3.14p—-1.05)+212
=-314p-105+212
=-314p+107
—4Am+2(m—-3)+2m
=—4m+2m—-6+2m

=—6

-3b+4(b+2)-8b=-3b+4b+8—-8b
=-3b+4b-8b+8
=-7b+8

1 1 2
—(10g-2)+=(2-3¢)=5g—-1+=—
2( qg-2) 3( q)=15q 3 q

2
q9-—9 3
1

—4g——
173

1 1

~(15-4p)——10p+5

5( D) 10( p+5)
4 1

:3—— —_ —_—
PP,

Tn-2(n-3)—6+n
=Tn-2n+6-6+n
=6n
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118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

8k—4(k-1)+7—-k
=8k—-4k+4+7-k
=3k+11
6(x+3)-12-4(x-3)
=6x+18-12—-4x+12
=2x+18
5(y-4)+3-6(y-17)
=5y—-20+3-6y+42
=—-y+25
0.2(6c—-1.6)+c
=12c-032+c

=2.2c¢-0.32
-1.1(5+3x)-3.1

=-55-8.8x-3.1

=-8.8x-8.6
6+2[-8—-3(2x+4)]+10x
=6+2[-8—6x—12]+10x
=6+2[—6x—-20]+10x
=6—-12x—-40+10x
=-2x-34
—3+5[-3-4(y+2)]-8y
=-3+5[-3-4y-8]-8y
=-3+5[-11-4y]-8y
=-3-55-20y—8y
=-28y—-58
1-3[2(z+1)-5(z—2)]
=1-3[2z+2-5z+10]
=1-3[-3z+12]
=1+9z-36

=9z-35
1-6[32t+2)—8(t+2)]
=1-6[6r+6—-8t—16]
=1-6[-2r—-10]
=1+12t+60

=12r+61
Equivalent
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128. Equivalent

129. Not equivalent. The terms are not like
terms and cannot be combined.

130. Not equivalent. The terms are not like
terms and cannot be combined.

131. Not equivalent. Subtraction is not
commutative.

132. Not equivalent. Subtraction is not

commutative.
Group Activity

1. Substitute C = 35.
F= 2C +32
5

= %(35) +32

=63+32
=95
2. Substitute n = 1. 00, R = 0. 0821,
T=273.15,
P=1.0.

VanT
P

_1.00(0.0821)(273.15)

1.0
=22.425615

~22.426
3. Substitute k = 0. 05, L =200, r=0. 5.

r2
:Q%LEJ
0.52

=0.05(800)
=40
4. Substitute x, =-8.3,x,=3.3,y, =4. 6,
y,=-9.2.

28

133. Equivalent

134. Equivalent

135. (@) 10+ (1+9)+2+8)+B+7)+
4+6)+5=55

GA+19Y+Q2+18)+@B+17)+

4+16)+ S +15+ 6+ 14) +
T+ 13)+ 8+ 12)+ 9+ 11) +
10+ 20 =210

R
xz_xl

_ -92-46

- 3.3-(-8.3)
_-13.8

116
= —1.189655172 ~ —1.190

5. Substitute x =69, =55,6 =20,n =25

sz—u

9

Jn
_69-55 14
20 20

J25 05
_14

4

=35

6. Substitute R =200, i = 0. 08, n = 30

S:R{(ln?”—l}
l

30
— 200 (1+0.08) 1
0.08

=22656.64222 = 22656.642



7. Substitute a =2, b=-7,¢c =-15

. —b+\b?* —4ac

2a

_—(=D+ \/ (=7)> —4(2)(-15)

2(2)
_T7++49+120
4

7+~169

4
741320

4 4

5

Chapter 1 Review Exercises

Section 1.1

1. —; improper
2. —; proper

; improper

; Improper

5. 2x2x2%x2x7

6. 20
70 5

2 3
_+_
9 4
7

8. - —=———

8 16 16 16 16

3 2
9. ﬂx—lg = 6 :2
324 ,4@7 21 7

68 20 g8 f2° 102 6

10. —+—

8 (213
36 36 36
1 14 1 13

g = X =
34 12 534 s 95
1 .7 16 16

1L 5-+1—=—+22

s 5
379 379 318

Chapter 1 Review Exercises

8. Substitute g =-32,r=2.4, v, =192,
h, =288

1

= %(—32)(2.4)2 +192(2.4) +288

=-92.16 +460.8 +288
=656.64

12. 3£—2i=§—2=1—70r !
5 10 10 10 10 10

o3t ol 38 ,1 17
5 710 710 1010
7

13. EX 510,000,000 km
=357,000,000 km

Section 1. 2

14.(a) 7, 1
(b) 79 _4, 0’ 1
(©7,0,1

1 —
a7, 3 —4,0, -0.2, 1

(&) 3, n
1 ®) 7, 1 404302 n1
orlg 3
3 5. H:l
3_, 2 2
1

29
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16. |-6| =6

17. |7 =47

18. 0] =0

19. False

20. False

21. True

22. True

23. True

24. True

25. False

26. True

27. True
28.8-2(4)=8-8=0
29. (8)% —4=64—4=60

30. J8)+(1) =9 =3

31 J®)+2(4) =88 =16 =4

Section 1.3

30

2
42. 1 _L
4 16

3
5.2 =2
2) 8
44.15-7-2+12=15-14+12=13
45. [-11]+[5|-(7-2)=11+5-5=11
46. 42 —(5-2)* =16-9=7

9]

47.22-38+4)? =22-3(2)* =22-12=10

Section 1.4

48. -6 +8 =2
49.14 + (-10) =4
50.21 + (=6) = 15
51.-12 + (-5) =17

52.2+ 1 =§+ L =E
7 9) 63 63) 63
8 1 16 11 5

53, —+—=——+—=——
11 2 22 22 22

54— L[ 22 (2
10 6 30 \30

(355
2 5 10 10 10
56.-8.17 + 6.02 = -2.15
57.29 + (-7.18) = —4.28
58.13+(2)+(-8)=11+(-8)=3
59. 5+ (-7)+20=-12+20=28
60. 2+5+(-8)+(-7)+0+13+(-1)
=—1+(=7)+13+(-1)
=4

61. When a and b are both negative or when

a and b have different signs and the



number with the larger absolute value is
negative.
62. 45+ 117 — 80 = —8; No. He would

still be overdrawn by $8.

Section 1. 5

63.13-25=-12
64.31-(-2)=31+42=33
65.-8—-(-7)=-8+7=-1
66. 2 —-15=-2+(-15)=-17
. [_zj_zz_ﬂ_zzﬂ
9) 6 18 18 18

6.1 9.8 21 19

38 24 24 24
69.7-82=-12

70.-1.05-3.2 =425

71.-16.1 - (-5.9) =—16.1 + 5.9 = -10.2
72.7.09 - (-5) = 7.09 + 5 = 12.09

E_( 1}_1_33 1 14 20 10

2 36 6 6 6 3

73.

74, _i_l_(_ﬁ]z_ﬁ_ﬂ 13
510 \ 20) 20 20 20
17
T 20

75.6-14-(-1)-10-(-21)-5
=6-14+1-10+21-5
=-8-9+16
=-17+16
=-1
76. If a < b the expression will be negative.
77. -7 - (-18);
-7-(-18)=11
78. -6 —41;
—6—-41=-47
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Chapter 1 Review Exercises

79.7 - 13;

7-13=-6
80. (20 — (-7)) - 5;

(20— (-7)-5=20+7-5=22
81. (6 + (-12)) - 21;

6+ (=12)) - 21 =—6-21 = 27
82. 125° — (=50°) = 175°F

Section 1. 6

83. 10(-17) = -170
84. (-7)13 = -91

85. (=52) = 26 = -2
86. (—48) = (~16) = 3

2\ T2 d T2 s e
88. EK_EJZ 24_ 8
89. ~21.0=0

90. %+ 0 is undefined.

91.0+ (-14)=0
92. (-0.45)(-5) = 2.25
93, 21 __37__3
4 2.7 2
gq, ~13_13 1
52 413 4

95, (5)(=2)(3) = (~10)(3) = =30
96. (~6)(=5)(15) = (30)(15) = 450

-0
o ()R
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99.40+4+(-5=10=(-5=-=2
10 7 5 1011 5 10

100 0. 7.5 1011 5 1095 18
5

11119 117 9 7
101. 9 — 4[-2(4 — 8) — 5(3 — 1)]
=9 - 4[-2(-4) - 5]
—9—4[8—10]
—9_4[-2]

—948

—17

8(-3)—6 -24—6 30
7-(2) I+2 -5

103 2-(3,2].2.2 (9 ,20]3
31876)73 3 (247245

102. =6

80 87 7

120 120 120

104. 5.4—(0.3)* +0.09 = 5.4 -0.09 +0.09
=54-1

=44

36 +(-2)(3)

_5-[3-16]
(-18)(3)

_ 5-[-13]

54

18 1

10s.

54 3
106. | -8+51—5% —3?
= —31-25-9
=3-416
=3-4=-]
107. 3(x+2)+y=3(4+2)+(-9)
=18+(-9)
=2

32

108. v/x —y
=V4-(-9)
=2-(-9)
=11
109. —xy = —(4)(—-9)=36
110. 3x + 2y = 3(4) + 2(-9) = 12 + (-18)
=—6
MMl.x=u+zo
x = (100) + (-=1.96)(15)
x=70.6
112. True
113. False; any nonzero real number raised
to an even power is positive.
114. True
115. True
116. False; the product of two negative
numbers is positive.
117. True
118. True

Section 1. 7

119.2+3=3+2
120. 2+3)+4=2+ 3 +4)
121.5+ (-5)=0
122.7+0=7
123.5-2=2-5

124. (8 - 2)10 = 8(2 - 10)

125. 3-121
3

126.8 -1 =38
127. 5x — 2y = 5x + (—2y); then use

commutative property of addition.



128. 3a — 9y = 3a + (-9y); then use the
commutative property of addition.

129. 3y, 10x, —12, xy

130. 3, 10, 12, 1

131. 3a+3b—-4b+5a—-10
=3a+5a+3b-4b-10
=8a-b-10

132. -6p+2q+9-13g—p+7
=—6p—p+2q—-13g+9+7
=-Tp-1lg+16

133. 2(4z+9)=-8z—-18

134.5(4w -8y + 1) =20w —40y + 5

135. 2p—(p+5w)+3w
=2p—-p-5Sw+3w
=p-2w

136. 6(h+3m)—Th—4m
=6h+18m—-Th—4m
=—h+14m

Chapter 1 Test

L1515
36 4

5 5 2 15 5 8 18 3
2.2 2 2 S

4 123 12 12 12 12 2
1
y L1 49 4 49 3

Jo4—slo=2 2o T 2
1273 1273 J2 4
P 51
16 16
g4l 717 15 34 15 1,3

4 8 4 8 8 8 8 8
5. Rational; all repeating decimals are

rational numbers.
6. (a) (4x)° = (4x)(dx)(4x)
(b) 4x3=4-x-x-x

33

Chapter 1 Test

137. %(—61) +q-4 (36[ + ij
=-3g+q—12g-1
=—-l4g-1

138. 0.36+12(0.2-0.5b)
=0.3b+24-6b
=-5.7b+2.4

139. —4[2(x+1)—(B3x+8)]
=—4[2x+2-3x-8]
=—4[-x—06]
=4x+24

140. 5[(7y-3)+3(y +8)]
=5[7y—-3+3y+24]
=5[10y +21]
=50y +105

7. -2 0 |3 BVIE

005

8. (a) False
(b) True
(c) True
(d) True
9. (a) Commutative property of
multiplication
(b) Identity property of addition
(c) Associative property of addition
(d) Inverse property of multiplication
(e) Associative property of multiplication
10. (a) Twice the difference of a and b
(b) The difference of twice a and b
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Je 28. 8—-[(2-4)-(8-9)]=8-[(-2)-(=1)]

11. Y or Ve = d?

d? =8—[-1]
12. 12 — (-4); =8+1
12-(-4)=12+4=16 =9
13.6 - 8; 29. (8—10)%+(—5):(—2)%+(—5)
6-8=-2 —34(-5)
14. ﬁ;—g =-8
-12°°6 30.-1.2 - (-10.7) = 8.5°C
15. _l+(_§j:_l+(_§j:_l 31.(a) 5+ 2+ (—10) + 4
s 4 8 ; 8 (b) He gained 1 yd.
16. -84 +7=—-12

32.3k-20+ (-9k) + 12 =-6k -8
33. S5x—4y+3-Tx+6y-17
=-5x-Tx-4y+6+3-7

17.21 - (-7)=214+7=128
18.-15-(3)=-15+3=-12
19.-14 4+ (-2) - 16 =-14 + (-18) = -32

=—12x+2y-4
20. (=16)(-2)(=1)(=3) = (32)(3) = 96 34. 4(p—-5)—-@Bp+3)=4p—-20-8p—3
21.-22-0=0 =—4p-23
22. 38 + 0 is undefined. 35.-3@m+8p—T7)=—-12m—24p + 21

23.18+ (-12) =6

36. La2p-4)+L2-6p)
24. -10.06 — (-14.72) = —10.06 + 14.72 2 3

=4. 66 =6p—2+§—2p
25.7(-4) = 28 4
:4 —_——
2 z(z)(z)z(mj(zj g
s L1l e6e) 50 7 6 37. y2 —x=(-3%>-(4)=9-4=5
I 38. 3x -2y =3(4)—2(-3)
T | 6, =12-(-6)
_2 =12+6
3 =18
- V52 -42  \25-16 39.y(x-2)=-3(4-2)=-3(2) =6
F12+3 |9 40. —y? —dx+7=—(-3 —4(4)+(-7)
R =—9—4(4)+(-7)
) =-9-16+(-7)
3.1 = —-9+(~16)+(-7)
9 3 =-32
34
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