1.1 Fractions

CHAPTER1 THE REAL NUMBER (b) Chanee bofh
ange bo
SYSTEM 32 .62 17 20 mixed numbers
1.1  Fractions i to improper
fractions.
1.1 Classroom Examples, Now Try Exercises _17+20 Multiply numerators.
1. 90 5.3 Multiply denominators.
J \ _17:5+4
A5 =53 Factor.
68
7 \ 15 = 3 or 22—  Write as a mixed number.
SN .
9 3 9 5 Mu{tlply by the
4. @ —+—-=-—-- reciprocal of the
Writing 90 as the product of primes gives us 10 -5 10 3 second fraction.
90 = 2-3-3+5. _3-3-5
©2:5.3
N1. 60 3 1
|/ \: = 5, or 15
30
/ \ C/.zange both
10 (b) 2§ . 31 B E . E mixed numbers
/ N 4773 43 to improper
Sractions.
Writing 60 as the product of primes gives us 11 3 Mu{tiply by the
=—: reciprocal of the
60 =2-2-3-5. 4 10 .
second fraction.
, 12 34 313 3
" 20 5.4 5.1 5 T 40
N2. 30 — 5:6 - 5-1 - 5 9 8 29 Multiply by the
42 7.6 7.1 7 N4. (a) - + 9=7'% reciprocal of the
3 @) 712 7-12 Multiply numerators. second fraction.
) 9 14 9.1 Multiply denominators. 2433
_7-2:2:3 . 7244
T 3.3.2.7 ' _9
2
== Write in lowest terms. 28
3 Change both
Change both (b) 3§ . 42 _ 15 30 mixed numbers
) 31 1§ _ 17 mixed numbers 4777 477 to improper
3 4 3 4 to improper fractions.
fractions. Multiply by the
15 7
~10-7 Multiply numerators. =130 reciprocal of the
344 Multiply denominators. second fraction.
——2.5.7 Factor. _ 15T
3422 ' ~ 4.2.15
35 5
= —, or 5=  Write as a mixed number. = z
6 6 8
N3. (a) %? _ 4:5 Multz:ply numerc?tors.
78 7.8 Multiply denominators.
4o
= —5 Factor.
Te2+4
= % Write in lowest terms.
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Chapter 1 The Real Number System

Add numerators;

1 1
4 5 = 1+5 denominator
9 9 9
does not change.
_6
9
2
= —3 Factor.
33
2
3
1 3 143 Add nu.merators;
— + - = ——  denominator
8 8 8
does not change.
4
8
1+4
= CWI Factor.
1
)
7 2
(a) 30 + 5

Since 30 = 2+3+5 and 45 = 3+ 3+ 5, the least
common denominator must have one factor of 2
(from 30), two factors of 3 (from 45), and one
factor of 5 (from either 30 or 45), so it is
2335 =90.

Write each fraction with a denominator of 90.

7 73 21 2 242 4
_—=— = — and —_— = = —
30 303 90 45 452 90
Now add.
T2 20 4 244 2%
30 45 90 90 90 90
Write 23 in lowest terms.
% _ 55 5
90 5-18 18
5 1 99 7 Change botl.z mixed
(b) 4—+2- = — + - numbers to improper
6 3 6 3 .
fractions.

The least common denominator is 6, so write each

fraction with a denominator of 6.

29 and 772 14
6 3 3.2 6
Now add.
@+z_§+g_29+14
6 3 6 6 6
43 1
:—’ 7—
6° 6
5 3
(a) ﬁ+§

Since 12 =2-2+3 and 8 = 2+2.2, the least

common denominator must have three factors of 2

N7.

(from 8) and one factor of 3 (from 12), so it is
2¢22:3=24.

Write each fraction with a denominator of 24.

5 _52 10 ,3_33_ 9
12 12.2 24 8 8.3 24
Now add.
5,3 10,9 1049 19
12 8 24 24 24 24
(b)
1 5 13 Change both mixed
31 +5§:Z+— numbers to improper

fractions.

The least common denominator is 8, so write each
fraction with a denominator of 8.

4—5 and E*—13.2*§
8 4 4.2 8
Now add.
§+§_§+§_%+%
4 8 8 8 8
71 7
=—, 8—
g %%
3 1
(3)1—0*1

Since 10 = 2+5 and 4 = 2+ 2, the least common
denominator is 2+ 2«5 = 20. Write each fraction
with a denominator of 20.

3 32 6 1 15 5
_——=— = — and—:—:—
10 102 20 4 4.5 20
Now subtract.
3 1_6 5_1
10 4 20 20 20

Change each mixed

3 1 27 3 .
— — —  number into an
8 2

(b) 3§ — 15 =
improper fraction.

The least common denominator is 8. Write each

fraction with a denominator of 8. % remains

unchanged, and

884 1
2 2.4 8
Now subtract.
27 3 27T 12 27—12 15 7
e =—, or 1=
8 2 8 8 8 8 8
5 2
(a)ﬁ_§

Since 11 = 11 and 9 = 3+ 3, the least common

denominator is 3+3+11 = 99. Write each fraction

with a denominator of 99.
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N9.

5 5.9 45 2 2.11 22
—_— = = — and —_ = = —
11 11-9 99 9 9.11 99
Now subtract.
52 45 2 2
119 99 99 99
; 1.
1 513 Change .each mixed
(b) 4- —2— = — — —  number into an
3 6 3 6 . .
improper fraction.
The least common denominator is 6 Write each 2.
fraction with a denominator of 6. 17 remains
unchanged, and 3.
13 13-2 26 4.
3 3.2 6
Now subtract. 5.
181726 17 2617 9
3 6 6 6 6 6
Now reduce. 6.
9 3-3 3 1 7
_ = — = — 1— ¢
6 2.3 2072
To find out how many gallons of paint Tran
should buy, divide the total area to be painted by s.
the area that one gallon of paint covers.
4200 42 2
—— = —, or 8-
500 5 5 9.
82 gal are needed, so he must buy 9 gal.
To find out how long each piece must be, divide 10.
the total length by the number of pieces.
21 4 211 21 5 11.
1——4f—+—:—— — 2=
0 2 "1 21 8 78
Each piece should be 2% feet long.
(a) In the circle graph, the sector for Europe is the
second largest, so Europe had the second largest 12.
share of Internet users, 130
(b) As in Example 9(b),
2:(1000) = 300 million. 13.
(c) Asin Example 9(c),
3 3 970 2910
= = . = —— = 291 million.
10 (970) 01 10 91 million
(a) In the circle graph, the sector for Other is the
smallest, so Other had the least number of Internet
users.
14.

(b) As in Example 9(b) (using 1 3 for 5
$(1000) ~ 333 million.
(c) Asin Example 9(c),

1.1 Fractions 3

7 7 970

679
55 (970) =

20 1 2
= 3395 million, or 339,500,000.

1.1 Section Exercises

True; the number above the fraction bar is called
the numerator and the number below the fraction
bar is called the denominator.

True; 5 divides the 31 six times with a remainder
of one, so = 31 = 61

False; this is an improper fraction. Its value is 1.

False; the number 1 is neither prime nor
composite.

False; the fraction 13 39 can be written in lowest

terms as 1 smce 13 = 13 L = !
3 39 13.3 3

False; the reciprocal ofg =3is % =1

5 .

False; product refers to multiplication, so the
product of 10 and 2 is 20. The sum of 10 and 2 is
12.

False; difference refers to subtraction, so the
difference between 10 and 2 is 8. The quotient of
10and 2 is 5.

Since 19 has only itself and 1 as factors, it is a
prime number.

Since 31 has only itself and 1 as factors, it is a
prime number.
30=2-15

=92.3.5
Since 30 has factors other than itself and 1, it is a
composite number.
50 =2+25

=2+5.5,

so 50 is a composite number.

Since 64 has factors other than itself and 1, it is a
composite number.

81 =3.27
=339
=3-3-3-3

Since 81 has factors other than itself and 1, it is a
composite number.

Copyright © 2012 Pearson Education, Inc. Publishing as Addison-Wesley.



4

15.

16.

17.
18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Chapter 1 The Real Number System

As stated in the text, the number 1 is neither prime
nor composite, by agreement.

The number 0 is not a natural number, so it is
neither prime nor composite.

57 = 3+19, so 57 is a composite number.
51 = 3+17,s0 51 is a composite number.

Since 79 has only itself and 1 as factors, it is a
prime number.

Since 83 has only itself and 1 as factors, it is a
prime number.

124 = 2.62
=2.2.31,

s0 124 is a composite number.

138 =2-69
=23-23,

so 138 is a composite number.

500 = 2-250
=2.2.125
=2:25:25
=2¢25:5+5,

so 500 is a composite number.

700 = 2-350
=22-175
=2:2+5.35
=225:5.7,

so 700 is a composite number.

3458 =2-1729
=2.7-247
=27+13-19

Since 3458 has factors other than itself and 1, it is
a composite number.
1025 = 5.205

=b5.5.41
Since 1025 has factors other than itself and 1, it is
a composite number.

8 1.8 1
16 2.8 2
4 1.4 1
12 3.4 3
15 3.5 5
18 3.6 6
16 4.4 4
20 5.4 5

64 4-16 16
100~ 4.25 25

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

95 511 11

200 5-40 40
18 118 1
9 5.18 5
16 1.16 1
64 4.16 4
144 624 6
120 5.24 5
132 1211 12
77T Te1l 7
16 2.8 2
24 3.8 3

Therefore, C is correct.

A 1585 5
27 3.9 9
p 3065 5
54 6.9 9
c. B _220 2
74 2437 37
p, B _ 115 5
99 11-9 9
Therefore, C is correct.
4 6 4-6 24
57 5.7 35
5 2 5.2 10
9°7 9.7 63
2 15 2.15  2-3-5
3716 3-16 3-2-8
3 20 3.20 3-5-4
5721 5.21  5e3e7

10 5 105 2.5
1 10 1-10 1-2-5
8 7 8T 2:4.7

15 8 15-8
425 4.25
_3+5-4.2
© 4.5.5
3.2
T 5
zg, or 1%
21 4 214
87T 87
3744
T 427
zg, or 1%

| ¥ 00| Ut

1 12 1-12  1-2.6 6

at
[\.}
ot
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48.

49.

50.

91.2 =22 51.
7

1 .2
3-.12
4 3
Change both mixed numbers to improper

fractions.
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2 .3
22.12

39 53.

Change both mixed numbers to improper
fractions.

Ul o Wl o

64 4 54.

= 52.

1.1 Fractions

3 .1
22 .32
8 5
Change both mixed numbers to improper

fractions.

SIPTE
8 '8 8 8 8
1 1 15 1 16
3o =3+_=—+-=—
5 °T5T 555
gl 19,16
8 5 8 5
~19-16
_19.2.8
- 845
38 3
=7 or 73
3 _1 18 43
3.7 = 2.2
5 6 5 6
_ 18-43
5.6
_3-6-43
5.6
343
5
129 4
= T/ 25_
£y o 3
5 3 5 8 Mu{tlply by the
— + — = —«—= reciprocal of the
4 8 4 3 .
second fraction.
58
4.3
542
4.3
52
3
10 1
=3 or 3§
v 3 7 Mu{tlply by the
— + — = —«— reciprocal of the
5 10 5 .
second fraction.
_7-10
5.3
_T7+2-5
5.3
14
=—, or 4-
3 3
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55.

56.

57.

58.

59.

Chapter 1 The Real Number System

32

5

15 5

3 39 15 Multiply by the

second fraction.

_32.15

5.8
 8:4.3.5

6 94 Multiply by the

+ — = — +«— reciprocal of the

21 7 second fraction.

24.21
746
 4:6-3+7

Multiply by the
reciprocal of 12.

4.4 16

2 1 Multiply by the
5 30 reciprocal of 30.
2.1

5.15 75
Multiply by the
reciprocal of the
second fraction.

o] w
I E=2)
W] ot

»
.
ot

[N
w w
(S

1.3

‘l\')
—| e
ot

reciprocal of the 60.

61.

63.

Multiply by the
8= 1_89 j Lofth
wg =1 reciprocalof the

second fraction.
_ 89
1.4
_2-4-9
1.4
2.9
=— =18
1
3 3
6— + -
4 8
Change the first number to an improper fraction.
3 3 24 3 27
R )
3 3 97 8 Mu{tlply by the
6— + = = — + = reciprocal of the
4 8 4 .
second fraction.
. 27-8
4.3
_3-9.2.4
4.3
9.2
=— =18
1
3 7 98 10 Mu{tzply by the
5— + — = — « — reciprocal of the
5 10 5 .
second fraction.
~28-10
© 5T
4725
BT
4.2 8
1
1 5
2-+1-
2 7

Change both mixed numbers to improper
fractions.

21—2+1—4+1—5
2 T2 2 2 2
5 5 7 5 12
lo=14+-=-+-=—
7 + 7T 7 + 7 7
1
UL
2 T2 7
Multiply by the
5 7 .
=—- reciprocal of the
2 12 .
second fraction.
5.7
2412
35 111
21”0 " g
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64. 2§ - 15
Change both mixed numbers to improper
fractions.
2 2 18 2 20
97 9T 9 9o
2 2 5 2 7
515751575
022 207
9 5 9 5
2 Multiply by the
= — «— reciprocal of the
9 .
second fraction.
~ 205
© 9.7
100 37
~ 630 " 63
5 15
65. 2§ = 13—2
Change both mixed numbers to improper
fractions.
5 5 16 5 21
2§:2+§:§+§:—
32 32 32 32 32
5 15 21 47
RTRTE TR
_ 21 32
T8 47
~ 2132
T84T
_21-8-4
84T
214
T a7
84 37
=17 or 14—7
3 4 23 9
66. QETIgzﬁfg
23 5
10 9
_23+5
©2.5.9
= %, or 1%

67. A common denominator for g and © must be a

multiple of both denominators, g and s. Such a

number is g -s. Therefore, A is correct.

1.1 Fractions

68. We need to multiply 8 by 3 to get 24 in the

denominator, so we must multiply 5 by 3 as well.

5 5.3 15
8 8.3 24
7 4 7T+4 11
O BB T
2 5 245 7
M 9teT 9 T
7 1 7+1
TS T T
8
12
2.4 2
T34 3
3 5 3+5 8 1
6716 16 16 2
5 1
73. 5 + g
Since 9 = 3+ 3, and 3 is prime, the LCD (least
common denominator) is 3+3 = 9.
113 3
333 9
Now add the two fractions with the same
denominator.
5,1_5 3 8
9 3 9 9 9
4 1
74. I + 5
To add + and £, first find the LCD. Since
15 = 3-5 and 5 is prime, the LCD is 15.
4 1 4 1.3
575 15 53
4 3
EARE
4+3 7
T 15 15
3 5
75. § 6
Since 8=2+2+2and 6 =23, the LCD is
2:2:2:.3=24.
3 33 9 5 4 20

8 83 24617
Now add fractions with the same denominator.
3 5 9 20 29

2422 227 12
ST6 24 212 O 1o
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7



8

76.

77.

78.

79.

Chapter 1 The Real Number System

5+2

6 9

Since 6=2+3 and 9 =33, the LCD is
2.3.3=18.

5 o5 3 15 2 2 4
_ _ d2.2 =

9°2 18

=—- = an
6 6 3 18

Now add fractions with the same denominator.

2 15 4 19

%5=E+E:E’“%§
%+%
1 1 24 1 25
3373 5T 8 T8 T 8
1 1 8 1 9
I R L Bl
1 2
=]

Since 8=2+2+2and 4 =2.2,the LCD is
2¢2+20r8.

2
st T % Tin
2%,
8
43
— —, 5_
g o 7%
2 1
42 1oz
37%%
2 2 12 2 14
e e e S e
3 *t3=3 1353
1 1 12 1 13
- —9p =ty -2
R
Since 6 =2+ 3, the LCD is 6.
2 1 14.2 13
4% 192 = =2
376" 32 7%
28 13
6 6
1 5
= —, 6—
6 "6
1 4
3= 41-
175
1 1 12 1 13
T3t it Tty
4 4 5 4 9
o1 4-=242_"2
5 557575

Since 4 =2+2, and 5 is prime, the LCD is
2+2+5=20.

80.

81.

82.

83.

84.

8s.

86.

1 4 135  9-4

31715 = 15 5
_ 65 36
T 20 20
101 1
=20 @ O
3 1
52 41—
173

To add 5% and 1%, first change to improper
fractions; then find the LCD, which is 12.

3 1 23 4
5Z+1§:Z+§
_23-3 4.4
~ 13 t3a
69 16
BETRET
85 1
BECHRET)
7 2 7-2 5
979 9 9
8 3 8-3 5
o1 11
13 3 13-3
B 15 15
10
=1
2.5 2
=353
11 3 11-3
12 12
8
=12
244 2
=347 3
7 1
2 3

Since 12=4+3 (12 is a multiple of 3), the LCD is
12.

1 4 4
3'4° 12
Now subtract fractions with the same
denominator.
7 1 7 4 1.3 1
2 3 12 12 12 4.3 4
5 1
6 2
Since 6= 3+2 (6 is a multiple of 2), the LCD is 6.
13 3
2°3° 6
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1.1 Fractions 9

Now subtract fractions with the same 1 1
. 91. 6- —5-
denominator. 4
. 1 1 24 1 25
5 1_5 3_2_12 1 gl gl 2 1.2
6 2 6 6 6 3.2 3 4 4 4 4 4
701 1 1 15 1 16
Lz El =f4+ - = - 4 ==
8. 1577 3 °t3=3t373
Since 12=2+2+3 and 9 = 3+ 3, the LCD is Since 4 =2+ 2, and 3 is prime, the LCD is
2:2.3:3=236. 2:2.3=12.
77 3 21 1 4 4 L .1 2 16
—=—e¢-=_——and —+— = — 6—-—Hho=—— —
12 12 3 36" 9 4 36 4 3 4 3
Now subtract fractions with the same _ 25-3 _ 16-4
denominator. 4-3 3.
ool 2 4 07 _p_
12 9 36 36 36 1212
g, 1L _ 1 _11:3 1.4 TheLCDof 12 _ 1
16 12 16-3  12-4 and 16is 48. 12
_33_4 92, 5% - 4%
848 1 1 15 1 16
29 FEl —=f4 - = -4 -~
s 3 * 3 3 * 3 3
1 Ag 1 8 n 1 9
80. 42 _12 2 2 2 2 2
4 g 2 and 3 are prime, so the LCD is 23 = 6.
4§—4+§—E+§—E
4T T AT Ty si_,1_16-2 9.3
12 ) 2 5 2 7 3 2 3.2 2
5 5575 5 - % - %7
Since 4 =2+2, and 5 is prime, the LCD is 5
2+25=20. 6
4§ — 12 — 19-5 7.4 93. Multiply the number of cups of water per serving
4 5 4.5 5 by the number of servings.
20 20 2.8=2.2
67 7 4 4 1
=50 or 32—0 _ 3-8
4 4 4.1
Change both numbers to improper fractions; then 4-1
. . 3 . 2
add, using 45 as the common denominator. =S5= 6 cups
4 4 19 13
35 - 1§ 5 9 For 8 microwave servings, 6 cups of water will be
19.9  13.5 needed.
~ 5.9 9.5 94. Four stove top servings require % tsp, or % tsp, of
171 65 salt. Six stove top servings require % tsp, or % tsp,
45 45 of salt. Five is halfway between 4 and 6, and 2 is
106 16 halfway between Z and 5. Therefore, 5 stove top
5 & 25 servings would require 2 tsp of salt.
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95.

96.

97.

98.

99.

Chapter 1 The Real Number System

The difference in length is found by subtracting.

The difference is 1§ inches.

The difference in length is found by subtracting.

4ol _4_17
8 1 8
4.8 17
-2 _ ' [cp=8
1.8 8
3217
T8 8
15 7
= — 1—
g 3

The difference is 1% inches.

The difference between the two measures is found
by subtracting, using 16 as the LCD.
3 3 34 3

4 16 4.4 16

1203
16 16
_12-3 9
16 16
The difference is - inch.

16

The difference between the two measures is found
by subtracting, using 16 as a common
denominator.

9 3 9 3.2
16 8 16 8.2
9 6
T 16 16
9-6 3
16 16

The difference is % inch.

The perimeter is the sum of the measures of the 5
sides.

3 1 7 bl
1 — 4 146— + 100- =
96—|—984+ 62-1— 008—|—768

6 4 7 bl
=196 4+ 98- +146- 4 100- + 76
* 8 * 8 * 8 + 8

6+4+7+5

=196 4+ 98 4+ 146 4+ 100 4 76 + 3

2 (22 6 3
— 616 + == 22 _ 92 _9°
016+ 3 (8 8 4>

3
= 6181 feet

100.

101.

102.

103.

104.

The perimeter is 618% feet.

To find the perimeter of a triangle, add the lengths
of the three sides.

51-+71-+101——52-+74-+101
4 2 8 8 ] 8
:22Z
8

The perimeter of the triangle is 22% feet.

Divide the total board length by 3.

5 125 3
152 +3=—"+=
8 8 1

125 1
8 3
_ 125-1
8.3

125 g
“ o1 %0y

The length of each of the three pieces must be

5 .
557 inches.

Divide the total amount of tomato sauce by the
number of servings.

For 1 serving of barbecue sauce, % cup of tomato
sauce is needed.

To find the number of cakes the caterer can make,
. . 1 3
divide 155 by 11.
1 3 31 7
15 +1-=— + -
52 4 2 4
814
207
3122
2.7
62 6
= —, 8—
70 %7

There is not quite enough sugar for 9 cakes. The
caterer can make 8 cakes with some sugar left
over.

Divide the total amount of fabric by the amount of
fabric needed to cover one chair.

2 1 71 9
R S
T4

=SS

_ Tl4

3.9

284

= or 1014
Toor 27
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105.

106.

107.

108.

109.

Kyla can cover 10 chairs (there will be some
fabric left over).

Multiply the amount of fabric it takes to make one
costume by the number of costumes.

19 7

81

19.7

81

133

5
=2 or 162yd
3 or 3 y

For 7 costumes, 16% yards of fabric would be

3
2— 7 =
8

needed.

Multiply the amount of sugar for one batch times
the number of batches.

4
92,484
3 3°1
844
3.1

32 9

— 22 or 102

30 3

10% cups of sugar are required to make four
batches of cookies.

Subtract the heights to find the difference.

1 1 21 57
10= —7===—_2°
03 -85 73
21.4 57
2220 cp=38
2.4
8157
T8 8
27 3
__’ 3_
g %

The difference in heights is 3% inches.

Subtract % from % using 16 as the LCD.

11 3 11 3.2
16 8 16 8.2
116
1616
5
T 16

Thus, £ inch is § inch smaller than 3 inch.

The sum of the fractions representing the U.S.
foreign-born population from Latin America, Asia,
or Europe is

27 27 7T 27.2 27 7.2
50 100 ' 50 50-2 ' 100 ' 50-2
54427414
B 100
95
=

110.

111.

112.

113.

1.1 Fractions 11

So the fraction representing the U.S. foreign-born
population from other regions is

95 100 95

100 100 100
51
7100 T 20°

The sum of the fractions representing the U.S.
foreign-born population from Latin America or
Asia is
27 27 27-2 27
50 100 50-2 ' 100
54 +27
~ 100
81
= 100"
Multiply the fraction representing the U.S.
foreign-born population from Europe, %, by the
total number of foreign-born people in the U.S.,
approximately 38 million.

7 7 38 T7.2.19 133 8
%-38 W1 5 or 5—

50 1 25 25
There were approximately 52% million (or
5,320,000) foreign-born people in the U.S. in 2006
who were born in Europe.

(a) 12is 3 of 36, so Slade got a hit in exactly 3 of
her at-bats.

(b) 5 is alittle less than % of 11, so Goldstein got
a hit in just less than % of his at-bats.

(c) 1is alittle less than 1—10 of 11, so Goldstein got
a home run in just less than % of his at-bats.

(d) 9 is a little less than i of 40, so Heen got a hit
in just less than ] of her at-bats.

(e) 8is % of 16, and 10 is % of 20, so Koven and
Wooding each got hits % of the times they were at
bat.

Observe that there are 24 dots in the entire figure,
6 dots in the triangle, 12 dots in the rectangle, and
2 dots in the overlapping region.

(@)

(b) ; = ] of all the dots are in the triangle.

12 _

1 .
51 = 5 of all the dots are in the rectangle.

() % = % of the dots in the triangle are in the
overlapping region.

(d) % = % of the dots in the rectangle are in the
overlapping region.
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114.

1.2

Chapter 1 The Real Number System

14 98 100 90 13

% + 99 + 38 + — + o7

Estimate each fraction. 26 is about L

99 is about 1, 1,010 is about 2, 2 5718 about 3, and
is about 3.

27

Therefore, the sum is approximately
5+H1+243+5="17.
The correct choice is B.

Exponents, Order of Operations,
and Inequality

1.2 Classroom Examples, Now Try Exercises

1.

N1.

N2.

(@) 92=9.9 =81

N 1111 1
®z) 27272737 1
N ———

1
2

(a) 62 =6-6 =36
4 3
(b) (3)

(a) 10—6=-2=10—3 Divide.

4 4 4 64

55 5 125

4 is used as a factor 3 times.

9

=7 Subtract.
(b) 7-6—3(8+1)
=7T+6—3(9) Add inside parentheses.
=42 -27 Multiply.
=15 Subtract.

(¢) 2+32—5.2
=249 —5+2 Use the exponent.

=2+9-10  Multiply.
=11-10 Add.
=1 Subtract.

(a) 15—-2.6=15—12 Multiply.

=3 Subtract.
(b) 6(2+4)—7-5
=6(6) —7+5 Add inside parentheses.
=36 —35 Multiply.
=1 Subtract.

(c) 8-10+4—2%+3.4

=8+10+4—-8+4+3-16 Use exponents.

=80+4-8+148 Multiply.
=20—-8+48 Divide.
=12+448 Subtract.
=60 Add.

= 1s used as a factor 4 times.

N3.

N4.

@) 9[(4+8) 3]

=9[12 — 3] Add inside parentheses.
=9(9) Subtract inside parentheses.
=381 Multiply.
) 2(74+8)+2  2(15)+2 Add inside
3:5+1  3.54+1  parentheses.
30+ 2
= — Multiply.
15+ 1 Py
32
= — Add.
16
=2 Divide.
(@ 7((3° —1)+4]
= 7[(9 1) +4] Use the exponent.
=T7[8+4] Subtract inside parens.
=7(12) Add inside parentheses.
=84 Multiply.
®) 9(14 —4)—2  9(10) — Subt. inside
4436  4+3-6  parentheses.
90 — 2
= — Multiply.
1+ 18 Py
_ 8 Subtract
22 and add.
=4 Divide.

(a) The statement 12 > 6 is true since 12 is
greater than 6. Note that the inequality symbol
points to the lesser number.

(b) The statement 28 # 4+ 7 is false because 28 is
equal to 4+7.

(¢) The statement 21 < 21 is true since 21 = 21.

(d) Write the fractions with a common
denominator. The statement 5 < 1 is equivalent
to the statement 15 < 15. Since 4 is greater than
3, the original statement is false.

(a) The statement 12 # 10 — 2 is true because 12
is not equal to 8.

(b) The statement 5 > 4+ 2 is false because 5 is
less than 8.

(¢) The statement 7 < 7 is true since 7 = 7.

(d) Write the fractions with a common
denominator. The statement 2 > 7 is equivalent
to the statement 3 55 > @ Slnce 55 is less than 63,
the original statement is false.

(a) "Nine is equal to eleven minus two" is written
9=11-2.

(b) "Fourteen is greater than twelve" is written
14 > 12.

(¢) "Two is greater than or equal to two" is
written 2 > 2.
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NS5. (a) "Ten is not equal to eight minus two" is

written 10 # 8 — 2. 24.
(b) "Fifty is greater than fifteen" is written 25,
50 > 15.
. . 26.
(c) "Eleven is less than or equal to twenty" is
written 11 < 20. 27.
6. 9 < 15 may be written as 15 > 9.
N6. 8 < 9 may be written as 9 > 8. 28
1.2 Section Exercises
1.  False; 62 means that 6 is used as a factor 2 times, so
62 =6+6 = 36. 29,
2. False; 32 =3.3=09.
3.  False; 1 raised to any power is 1. 30.
Here, 13 =1-1-1=1.
4.  False; a number raised to the first power is that 31.
number, so 3! = 3.
5. False;4+3(8—-2)=4+3:6=4+18=22. 32.
The common error leading to 42 is adding 4 to 3
and then multiplying by 6. One must follow the
rules for order of operations. 33
6. False; 12 +2+3 = 63 = 18. Multiplications and
divisions are performed in order from left to right.
7. 32=3.3=9
8. 8 =8.8=64
9. T*=7.7=49
10. 42 =4.4=16 34.
11. 122 =12.12 =144
12. 14> =14.14 =196
13. 43 =4-4.4=64
14. 5°=5.5.5=125 3s.
15. 10> =10-10-10 = 1000
16. 11° =11-11+11 = 1331 36.
17. 3*=3.3.3.3=81
4 37.
18. 6*=66-6:6= 1296
19. 45 =4-4+4.4-4=1024
20. 3°=3:3:3-3:3=243 38.
2
. (Ly L. l_1
6 6 6 36
2 39.
S
3 3 3
4
3. (%) =22.2.22_16
3 3333 81

1.2 Exponents, Order of Operations, and Inequality

3)'_3.33_27
4) 4 4 4 64
(0.4)* = (0.4)(0.4)(0.4) = 0.064
(0.5)" = (0.5)(0.5)(0.5)(0.5) = 0.0625
64+4.2=(64+4)-2
=16-2
=32
250 + 5+2 = (250 = 5) -2
=502
=100
134+9:5=13+45 Multiply.
=58 Add.
11+7-6=11+42 Multiply.
=53 Add.
25.2 —12.6 +4.2 =252 -3 Divide.
=222 Subtract.
124 —-93+3.1=124 -3 Divide.
=94 Subtract.
12+2 11_1+22 Multiol
43753 76" 15 Pty
= il + u LCD =30
30 30
= Q, or 1£ Add.
30 30
9 2 45 3 4 )
Z’§+g'§—§+§ Multiply.
9 8
=—-+4 - LCD =6
6 * 6
17 5
=5 or 26 Add.
9:4—8.3=36—24 Multiply.
=12 Subtract.
11.4 4103 =44+ 30 Multiply.
=74 Add.
20-4-34+5=20—-1245 Multiply.
=8+5 Subtract.
=13 Add.
18—7:24+6=18—-144+6 Multiply.
=446 Subtract.
=10 Add.
104+40+5-2=10+8+2 Divide.
=104+16  Multiply.
=26 Add.
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40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Chapter 1 The Real Number System

12+64+8—-14 51.
=12+8—-4  Divide.
=20—-4 Add.
=16 Subtract.
18 —2(34+4) =18 —2(7) Add inside
parentheses. 52.
=18-14 Multiply.
=4 Subtract.
30—3(4+2)=30-3(6) Addinside
parentheses.
=30—-18 Multiply. 53.
=12 Subtract.
3(442)+8:3=36+8+3 Add.
=18+4+24  Multiply.
=42 Add.
9(147)4+2:5=9-8+4+2+5 Add.
=724+10  Multiply.
=82 Add.
18—4*+3
=18 — 16+ 3 Use the exponent.
=243 Subtract. 54.
=5 Add.
22-2°49
=22—-8+9 Usethe exponent.
=1449 Subtract.
=23 Add.
2+ 3[5+ 4(2)]
=24 3[5+8] Multiply.
=2+ 3[13] Add.
=2+39 Multiply.
=41 Add.
5+ 4[1+7(3)] 55,
=5+4[1+21] Multiply.
=5+ 4[22] Add.
=5+288 Multiply.
=93 Add.
5[3+4(2%)]
=5[3+4(4)] Use the exponent.
=5(3416)  Multiply.
=5(19) Add.
=95 Multiply. 56.
6[2 + 8(3%)]
= 6[2+ 8:27] Use the exponent.
=6(2+216) Multiply.
=6-218 Add.
= 1308 Multiply.

32[(11 + 3) — 4]
=3%[14—4]  Add inside parentheses.
= 32[10] Subtract.
= 9[10] Use the exponent.
=90 Multiply.

42[(13 + 4) — 8§
=4%[17—8]  Add inside parentheses.
= 4?9 Subtract inside brackets.
= 16[9] Use the exponent.
=144 Multiply.

Simplify the numerator and denominator
separately; then divide.

6(3—1)+8 6(9—1)+8
8—22  8—4
_ 6(8)+8
4
_ 48+38
T4
==

14

Simplify the numerator and denominator
separately; then divide.

2(82 —4)+8 2(64—4)+8
2935 2927
2(60) + 8
2
120 + 8

4(6 +2) +8(8 — 3)

(
6(4—2)—22 6
(

6(5+1)—9(1+1)  6(6)—9(2)
5(8—6) —2° 5(2) — 23
_ 3618
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57.

58.

59.

60.

61.

62.

63.

64.

65.

1.2

9.-3-11<16
271—-11<16
16 <16

The statement is true since 16 = 16 is true.

6.5—-12 <18
30—-12 <18
18 <18

The statement is true since 18 = 18 is true.

5+11+4+2-3 <60
55 +6 < 60
61 <60

Exponents, Order of Operations, and Inequality

66.

67.

The statement is false since 61 is greater than 60.

9:3+4-5>48
27 +20 > 48
47 > 48

The statement is false since 47 is less than 48.

0>12-3—-6-6
0> 36 —36
0>0

The statement is true since 0 = 0 is true.

10<13-2—-15-1
10 <26 — 15
10<11

The statement is true since 10 < 11 is true.

45 > 22+ 3(2 + 5)]
45 > 2[2 + 3(7)]
45 > 2[2 + 21]

45 > 2[23]

45 > 46

The statement is false since 45 is less than 46.

55 > 3[4+ 3(4 + 1)]
55 > 3[4 + 3(5)]

55 > 3[4 + 15]

55 > 3[19]
55 > 57

The statement is false since 55 is less than 57.

[3-4+5(2)]:3> 72
[12 4 10]+3 > 72
[22]+3 > 72
66 > 72

The statement is false since 66 is less than 72.

68.

69.

70.

2.[7-5—3(2)] <58
2.[35 — 6] < 58
2[29] < 58

58 < 58

The statement is true since 58 = 58 is true.
34+5(4-1) >3
2441 —
34+ 5(3)
8+1
3415
9

>3

>3

— >3
9 =

2>3

The statement is false since 2 is less than 3.

T3 +1) -2 _
3+5.2
-2 _,
3410 —
28 — 2
13
%,
13 =
2<2

<2

The statement is true since 2 = 2 is true.
3> 264+1)—=3(1+1)
~ 5(8-6)—4-2

2(6) —3(2)
32 5=

The statement is true since 3 = 3 is true.

38 -3)+2(4—-1)

<
TS 96-2) —11(5-2)
Lo 3()+2(3)
= 9(4) — 11(3)
7 < 1546
- 36 —33
21
7<=
- 3
7T<7

The statement is true since 7 = 7 is true.
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71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Chapter 1 The Real Number System

3:6+4-2=060

Listed below are some possibilities. We'll use trial
and error until we get the desired result.

(3-6) +4-2 =18+ 8 = 26 # 60
(3-6+4)-2 =222 =44 # 60
3+(6+4-2) =314 = 42 # 60
3+(64+4)+2=23+10-2 =302 = 60

2:8—-1:3=142
2:(8—-1)+3=2:7-3=14:3=142
10-7-3=6
10-(7—-3)=10-4=6
15-10-2=7
15-(10-2)=15-8=7

8 +22 =100
(842)*=10%=10-10 = 100
4422 =36
(442)2=6>=6-6=36

"5 < 17" means "five is less than seventeen."

The statement is true.

"8 < 12" means "eight is less than twelve."
The statement is true.

"5 # 8" means "five is not equal to eight."
The statement is true.

"6 # 9" means "six is not equal to nine."
The statement is true.

"7 > 14" means "seven is greater than or equal to
fourteen." The statement is false.

"6 > 12" means "six is greater than or equal to
twelve." The statement is false.

"15 < 15" means "fifteen is less than or equal to
fifteen." The statement is true.

"21 < 21" means "twenty-one is less than or equal
to twenty-one." The statement is true.

"Fifteen is equal to five plus ten" is written
15 =5+ 10.
"Twelve is equal to twenty minus eight" is written
12=20-8.
"Nine is greater than five minus four" is written
9>5—-4.
"Ten is greater than six plus one" is written

10> 6+ 1.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

"Sixteen is not equal to nineteen" is written
16 # 19.

"Three is not equal to four" is written

3£ 4.

"One-half is less than or equal to two-fourths" is
written

<

N =
=N

"One-third is less than or equal to three-ninths" is
written

Wl =
IN
Ol w

5 < 20 becomes 20 > 5 when the inequality
symbol is reversed.

30 > 9 becomes 9 < 30 when the inequality
symbol is reversed.

2.5 > 1.3 becomes 1.3 < 2.5 when the inequality
symbol is reversed.

4.1 < 5.3 becomes 5.3 > 4.1 when the inequality
symbol is reversed.

(a) Substitute "40" for "age" in the expression for
women.

14.7 — 40.0.13
(b) 14.7—-40.0.13 =14.7 — 5.2 Multiply.
=95 Subtract.

(c) 85% of 9.5 = 0.85(9.5) = 8.075

Walking at 5 mph is associated with 8.0 METs,
which is the table value closest to 8.075.

(a) 14.7 — 55-0.11 (expression for men)

(b) 14.7—55-0.11 = 14.7 — 6.05 Multiply.
= 8.65 Subtract.

(c) 85% of 8.65 = 0.85(8.65) = 7.3525

Swimming is the activity with the closest MET
value.

Answers will vary.

(a) The states that had a figure greater than 13.9
are Alaska (16.7), Texas (14.7), California (20.5),
and Idaho (17.8).

(b) The states that had a figure that was at most
14.7 are Texas (14.7), Wyoming (12.5), Maine
(12.3), and Missouri (13.9).

(¢) The states that had a figure not less than 13.9,
which is the same as > 13.9, are Alaska (16.7),
Texas (14.7), California (20.5), Idaho (17.8), and
Missouri (13.9).
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1.3 Variables, Expressions, and
Equations
1.3 Classroom Examples, Now Try Exercises
1. (@) 16p=16-p
=163 Letp=3.
=48 Multiply.
) 2p’ =2.p°
Letp =3.
Cube 3.
=54 Multiply.
N1. (a) 9k =9-k
=96 Letk=06.
=54  Multiply.
(b) 4k>=4.k*

=4.6" Letk=6.
=4.36 Square 6.
=144  Multiply.

2.  Replace = with 6 and y with 9 in each expression.

(a) 4z + 5y = 4(6) + 5(9)

=24445 Multiply.
=69 Add.
4xr —2y  4(6) —2(9
o _4(6)-209)
x+1 6+1
24 — 18
= Multiply.
611 uttipty
= g Subtract and add.

(©) 222+ 9> =262+ 9?
=2+36 481 Use exponents.
=72481 Multiply.
=153 Add.

N2. Replace z with 4 and y with 7 in each expression.

(a) 3z + 4y = 3(4) + 4(7)

=12+ 28 Multiply.
=40 Add.
6x —2y 6(4) —2(7
o _6(4) —2(7)
2y—9 2(71) -9
24 — 14
= M } .
19 ultiply
10
= 5 =2 Subtract; reduce.

(¢) 4a? — > =4.42 -7
=4.16 —49 Use exponents.
=64 —49 Multiply.
=15 Subtract.

1.3 Variables, Expressions, and Equations 17

3.  (a) Since a number is subtracted from 48, write
this as 48 — = when using x as the variable to
represent the number.

(b) "Product" indicates multiplication. Using x as
the variable to represent the number, "The product
of 6 and a number" translates as 6 - x or 6x.

(¢) "The sum of a number and 5" suggests a
number plus 5. Using x as the variable to
represent the number, "9 multiplied by the sum of
anumber and 5" translates as 9(x + 5).

N3. (a) Using z as the variable to represent the
number, "the sum of a number and 10" translates
asx + 10, or 10 + .

(b) "A number divided by 7" translates as = + 7,
or Z.
7

(¢) "The difference between 9 and a number"
translates as 9 — x. Thus, "the product of 3 and
the difference between 9 and a number" translates
as 3(9 — x).
4. 8p—11=5
8:2—11%5 Replace p with 2.
16— 1125  Multiply.
5=5>5 True

The number 2 is a solution of the equation.

N4. 8k+5=61
8+7+5 =61 Replace k with 7.
56 +5 =61 Multiply.
61 =61 True

The number 7 is a solution of the equation.

5.  Using z as the variable to represent the number,
"Three times a number is subtracted from 21,
giving 15" translates as

21 — 3z =15.
Now try each number from the set
{0,2,4,6,8,10}.
z=0: 21-3(0) <15
21 =15 False
z=2: 21-3(2)L15
15 =15 True
z=4: 21-34)115
9=15 False

Similarly, x = 6, 8, or 10 result in false statements.
Thus, 2 is the only solution.
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18 Chapter 1 The Real Number System

NS. Using z as the variable to represent the number, 9. @ax+7=4+7
"The sum of a number and nine is equal to the =11
difference between 25 and the number" translates
as b)) x+7=6+7

=13
x+9=25—-uz.
Now try each number from the set 10. @z—-3=4-3
{0,2,4,6,8,10}. =1
z=4: 4+9L25-4 () z—-3=6-3
13=21 False =3
z=6: 6+9=25—6 11. (a) 4z =4(4) = 16
15 =19 Fal.
; e (b) 4z = 4(6) = 24
r=8 8+9=25-8
17=17  True 12. (a) 6z =06(4)
=24
Similarly, z = 0, 2, or 10 result in false statements.
Thus, 8 is the only solution. (b) 6z =6(6)
3x—1 =36

6. e has no equals symbol, so this is an

. 13. (a) 42® =4.4°
expression.
=4-16

N6. (a) 2x + 5 = 6 has an equals symbol, so this is an — 64

equation.

2 _4.a2
(b) 2x + 5 — 6 has no equals symbol, so this is an (b) 427 =4-6

expression.

1.3 Section Exercises

14. 5% =5.47
1.  The expression 822 means 8-z« x. @) 5z

The correct choice is B. i 20 16
2. Ifx =2andy =1, then the value of zy is

2.1 = 2. The correct choice is C. (b) 5z° =5-6
3. The sum of 15 and a number z is represented by i ?856

the expression 15 + x. The correct choice is A.

4.  There is no equals symbol in 6z + 7 or 6 — 7, so 15. (a) r+1 _ 4+1

those are expressions. The correct choices are B 3 3
and C. 5
5. 22®=2.z.2.2, while 2z -22+27 = (27)3. The e

last expression is equal to 8.

b x+1 6+1
6. "7 less than a number" is an expression indicating (b) 3 3
subtraction, z — 7, while "7 is less than a number" 7
is a statement relating 7 and x, 7 < x. =3
7.  The exponent 2 applies only to its base, which is
x. (The expression (5)% would require 16. (a) rT—2 4-2
multiplying 5 by x = 4 first.) 5) 5
8.  (Answers will vary.) Two such pairs are x = 0, - 2
y=6andx =1,y = 4. To find a pair, choose 5
one number, substitute it for a variable, and then _9 -9
calculate the value for the other variable. (b) r 5 = —
In part (a) of Exercises 9-22, replace x with 4. 4
In part (b), replace « with 6. Then use the order of =z

operations.
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17.

18.

19.

20.

21.

22.

()

(b) =

dz—1  4(4)—1
3r 3(4)
16 —1

12
15 5

12 4

(@)

dr—1  4(6)—1
® == <326)
24— 1
18
23

18

(@) 32>+ x=3-4>44
=3.16+4
=48 +4 =52

(b) 322 +2=3-62+6
=3.36+6
=108 +6 =114

(@) 2z + 2% =2(4) +4*
=8+16
=24

(b) 2z + 2 = 2(6) + 6
=12+36
=48

(a) 6.459z = 6.459-4
= 25.836

(b) 6.459z = 6.459-6
= 38.754

(a) 3.275x =3.275-4
=131

(b) 3.275z = 3.275-6
= 19.65

1.3 Variables, Expressions, and Equations

In part (a) of Exercises 23-38, replace « with 2 and y
with 1. In part (b), replace x with 1 and y with 5.

23.

24,

25.

26.

27.

(@

(b)

()

(b)

(b)

(@)

(b)

(@)

(b)

8z 43y +5=28(2)+3(1) +5
=16 +3+5
—19+5
=24

8z +3y+5=28(1)+3(5) +5
—8+15+5
=23+5
=28

Az +2y+7=4(2) +2(1) +7
=8+2+7
=17

dr+2y+7=4(1)+2(05)+7
=44+10+7
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28.

29.

30.

31.

(@)

(b)

(b)

(b)

(@)

Chapter 1 The Real Number System

.
y T 2
=1+4
=5
8 8
y+—-=5++
x 1
=5+8
13
z y_2 1 32.
2+3_2+3
_6+2
6 6
8 4
6 3
c, y_1.,5
2737273
_3.10
6 6
13
6
v,y 2,1
5+4_5+4
8 5 33.
*20+m
13
20
z, y_1.,5
5717571
_ 4.2
20 20
29 34.
~ 20
20 +4y—6  2(2)+4(1) -6
Sy+2 (1) +2
_4+4-6
542
_8-6
T

2
7

2c 4+ 4y —6
(b) =
oy + 2

2(1)+4(5)—6
5(5) + 2

2+420-6

2542

_22-6

2T

16

o7

dr +3y—1  4(2)+3(1) -1

(a)

=18

(@) 212 +5x=2:1>4+5.2
=2.1+45:2
=2+10
=12

(b) 29> +5x=2-5"+5-1
=2.25+45-1
=50+5
=55

(@) 6% +4y =6(2)* +4(1)
=6(4) +4
=2444
=28

(b) 62% + 4y = 6(1)% + 4(5)
=6(1) +4(5)
=6-+20
=26
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3s.

36.

37.

38.

3z+y*  3(2)+1°
22 +3y  2(2)+3(1)

()

3z + 97 3(1) + 52
22+ 3y 2(1) 4+ 3(5)
~3(1)+25
2415
3425
17
28

17

(b)

2241 12+1
(b) =
dx 4+ 5y  4(1) 4+ 5(5)

(a) 0.841z2 + 0.32y>
=0.841-2% +0.32-1°
=0.841:4+0.32-1
=3.364 4+ 0.32
= 3.684

(b) 0.841z% + 0.321>
=0.841-12 4+ 0.32-5°
=0.841+1+0.32-25
=0.841 + 8
= 8.841

(a) 0.941z2 + 0.25¢>

= 0.941(2)* 4+ 0.25(1)?

= 0.941(4) + 0.25(1)
= 3.764 4 0.25
= 4.014

1.3 Variables, Expressions, and Equations 21

39.

40.

41.

42,
43.

44.

45.

46.

47.

48.

49.
50.
51.

52.

53.

54.

5S.

(b) 0.941z2% + 0.25¢°
= 0.941(1)* 4 0.25(5)?
= 0.941(1) + 0.25(25)
=0.941 + 6.25
=7.191

"Twelve times a number" translates as 12+ or
12zx.

"Fifteen times a number" translates as 15+ x or
15z.

"Added to" indicates addition. "Nine added to a
number" translates as = + 9.

"Six added to a number" translates as x + 6.
"Four subtracted from a number" translates as
T — 4.

"Seven subtracted from a number" translates as
x—T.

"A number subtracted from seven" translates as
7 — .

"A number subtracted from four" translates as
4 — .

"The difference between a number and 8"
translates as x — 8.

"The difference between 8 and a number"
translates as 8 — .

"18 divided by a number" translates as l—f

"A number divided by 18" translates as ;5.

"The product of 6 and four less than a number"
translates as 6(z — 4).

"The product of 9 and five more than a number"
translates as 9(z + 5).

An expression cannot by solved—it indicates a
series of operations to perform. An expression is
simplified. An equation is solved.

The value for y is 3. If z is 4, then 3z = 12, and 3
from 12 equals 9.

dm+2=6;1
41)+226 Letm=1.

44226
6=6 True

Because substituting 1 for m results in a true
statement, 1 is a solution of the equation.
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56.

57.

58.

59.

60.

Chapter 1 The Real Number System

2r+6=2¢8;1

2(1) +6 =8 Letr=1.
2+6=8
8 =8 True

The true result shows that 1 is a solution of the
equation.

2u+3(y—2)=14;3
2.3+33-2)<14
2:3+3.1+14

6+3=14
9=14

Lety=3.

[ ]l

False

Because substituting 3 for y results in a false
statement, 3 is not a solution of the equation.

6z +2(z+3) =14; 2
6(2) +2(2+3) 14
6(2) +2(5) £ 14

124102 14
922 = 14

Let x=2.

False

The false result shows that 2 is not a solution of
the equation.

6p+4p+9=11; ¢

()(t)

6 4 9
—4+-49=11
5+5+
10 9
5+
9
24+9=11

11 =11 True

Il

thN

11 Letp

11

The true result shows that % is a solution of the
equation.

2 + 3z 4+ 8 =20; £

12 12 2 12
o =2 = 290 Letx=—.
(5>+3<5)+8 0 Letx 5

24 36 4_0420
5 5 5
100 »
— =20
5
20 =20 True

The true result shows that {)—2 is a solution of the

equation.

61.

62.

63.

64.

65.

66.

3r2 — 2 = 46; 4

34> —2246 Letr=4.

3.16 — 2 Z 46
48 —2 2 46
46 = 46 True

The true result shows that 4 is a solution of the
equation.

222 +1=19; 3

232 +1219 Letx =3.
2.9+1=%19
18+1219
19=19 True

The true result shows that 3 is a solution of the
equation.

The true result shows that 2 is a solution of the
equation.

1—70334-%:4;5
7(5)—}—%;4 Letx = 5.
719
§+§—4
2:4 True

The true result shows that 5 is a solution of the
equation.

0.5(z — 4) = 80; 20

( 0 Letx=20.

> -

—-4)=38
0.5(16) = 80
8=8

0 False

The false result shows that 20 is not a solution of

the equation.
0.2(z —5) = 70; 40
( —5) 270 Letx = 40.

0.2(35) < 70
7=70 False

The false result shows that 40 is not a solution of

the equation.
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67.

68.

69.

70.

71.

"The sum of a number and 8 is 18" translates as
r+ 8 =18.

Try each number from the given set,

{2,4, 6, 8, 10}, in turn.

x4+ 8 =18 Given equation
2+ 8 =18 Fualse

4+ 8 =18 False

6+ 8 =18 Fualse

8+ 8 =18 Fualse
10+8 =18 True

The only solution is 10.
"A number minus three equals 1" translates as
rz—3=1

Replace = with each number in the given set. The
only true statement results when x = 4, since

4-3=1
Thus, 4 is the only solution.

"Sixteen minus three-fourths of a number is 13"
translates as

16 — 3z = 13.

Try each number from the given set,
{2,4, 6,8, 10}, in turn.

16 — %x =13 Given equation
16 — 3(2) =13 False
16 — 3(4) =13 True
16 — 3(6) =13 False
16 — 3(8) =13 False
16 — 3(10) = 13 False

The only solution is 4.

"The sum of six-fifths of a number and 2 is 14"
translates as

Sr4+2=14.

Replace x with each number in the given set. The
only true statement results as follows.

6(10)+22 14 Letx = I0.
12+2214
14 =14 True

The only solution is 10.
"One more than twice a number is 5" translates as
2x +1=05.

Try each number from the given set. The only
resulting true equation is

1.3 Variables, Expressions, and Equations 23

2:241=5,
So the only solution is 2.
72. "The product of a number and 3 is 6" translates as
3z = 6.
The only true statement results when x = 2, since
3:2=06.
Thus, 2 is the only solution.

73. "Three times a number is equal to 8 more than
twice the number" translates as

3r = 2x + 8.

Try each number from the given set.

3r=2r+8 Given equation
3(2) =2(2)+8 False
3(4)=2(4)+8 False
3(6) =2(6)+8  False
3(8) =2(8)+8  True
3(10) = 2(10) + 8 False

The only solution is 8.

74. "Twelve divided by a number equals % times that
number" translates as

True
The only solution is 6.

75. There is no equals symbol, so 3z + 2(z — 4) is an
expression.

76. There is no equals symbol, so 8y — (3y + 5) is an
expression.

77. There is an equals symbol, so 7t +2(t + 1) =4 is
an equation.

78. There is an equals symbol, so 9r + 3(r — 4) = 2
is an equation.

79. There is an equals symbol, so z + y = 9 is an
equation.

80. There is no equals symbol, so z + y — 9 is an
expression.

81. y=0.212z — 347
= 0.212(1943) — 347
= 64.916 ~ 64.9

The life expectancy of an American born in 1943
is about 64.9 years.
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82.

83.

84.

85.

14

Chapter 1 The Real Number System

y = 0.212x — 347
= 0.212(1960) — 347
= 68.52 ~ 68.5

The life expectancy of an American born in 1960
is about 68.5 years.

y = 0.212x — 347
= 0.212(1985) — 347
=73.82~ 738

The life expectancy of an American born in 1985
is about 73.8 years.

y = 0.212x — 347
= 0.212(2005) — 347
= 78.06 =~ 78.1

The life expectancy of an American born in 2005
is about 78.1 years.

Life expectancy has increased over 13 years
during this time.

Real Numbers and the Number Line

1.4 Classroom Examples, Now Try Exercises

1.

N1.

N2.

N3.

(a) Since Erin spends $53 more than she has in
her checking account, her balance is —53.

(b) Since the record high was 134° above zero,
this temperature is expressed as 134.

Since the deepest point is below the water's
surface, the depth is —136.
Intheset{%,—?,—l%0,0.R, 117—71'},
%,_—7 (orr_T7), —12 (or —2), 0 (or §), and
0.45 (or 1—‘)1) are rational (since each of these

numbers can be written as the quotient of two
integers); 1/ 11 and —7 are irrational.

{—7, —4.0,V/3,27, m, 13}
(a) The whole numbers are 0, and 13.
(b) The integers are —7,0, and 13.

(¢) The rational numbers are —7, 7%7 0,2.7, and
13.

(d) The irrational numbers are \/§ and 7.

Since —4 lies to the left of —1 on the number line,
—4 is less than —1. Therefore, the statement
—4 > —11is false.

Since —8 lies to the right of —9 on the number
line, —8 is greater than —9. Therefore, the
statement —8 < —9 is false.

(a) 32| = 32
(b) |-32| = —(—32) = 32

N4.

NS.

(©) —|—32| = —(32) = —32
(d) —[32 -2 =—[30| = —30
(@) |4 =4

(b) |[—4|=—(-4)=4

() —|-4]=—-(4)=—4

The largest positive percent increase is 12.9, so the
category is gasoline and the year is 2005 to 2006.

The category new cars is negative in both years.

1.4 Section Exercises

1.

10.

11.

12.

13.

14.

15.
16.

Use the integer 2,866,000 since "increased by
2,866,000" indicates a positive number.

Use the integer 409 since "increased by 409"
indicates a positive number.

Use the integer —52,000 since "a decrease of
52,000" indicates a negative number.

Use the integer —6854 since "a decrease of 6854"
indicates a negative number.

Use the rational numbers —11.2 and 8.6 since
"declined 11.2%" and "rose 8.6%" indicate a
negative number and a positive number,
respectively.

Use the rational numbers —9.4 and 18.8 since
"declined 9.4%" and "rose 18.8%" indicate a
negative number and a positive number,
respectively.

Use the rational number 82.60 since "closed up
82.60" indicates a positive number.

Use the rational number —54.68 since "closed
down 54.68" indicates a negative number.

The only integer between 3.6 and 4.6 is 4.

A rational number between 2.8 and 2.9 is 2.85.
There are others.

There is only one whole number that is not
positive and that is less than 1: the number 0.

A whole number greater than 3.5 is 4. There are
others.

An irrational number that is between /12 and

v/ 14 is \/13. There are others.

The only real number that is neither negative nor
positive is 0.

True; every natural number is positive.

False; 0 is a whole number that is not positive.
In fact, it is the only whole number that is not
positive.
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17.

18.
19.

20.

21.

22,

23.

24,

25.

26.

27.

True; every integer is a rational number.
For example, 5 can be written as %

True; every rational number is a real number.

False; if a number is rational, it cannot be
irrational, and vice versa.

True; every terminating decimal is a rational
number.

Three examples of positive real numbers that are
not integers are &, 3, and 13. Other examples are
0.7,4%,and 5.1.

Real numbers that are not positive numbers are 0
and all numbers to the left of 0 on the number line.
Three examples are —1, —%, and —5. Other

examples are 0, —5, —/7, —14,and —0.3.

Three examples of real numbers that are not whole
numbers are —3%, —2, and 2. Other examples are

—4.3, —\/5, and \/?

Rational numbers that are not integers are all real
numbers that can be expressed as a quotient of
integers (with non-zero denominators) such that in
lowest terms the denominator is not 1. Three
examples are %, —%, and % Other examples are

—5.6,—43, -1, 1, and 5.2.

T 9259
Three examples of real numbers that are not
rational numbers are \/g, m, and — \/g All

irrational numbers are real numbers that are not
rational.

Rational numbers that are not negative numbers
are 0 and all rational numbers to the right of zero
on the number line. Three examples are 2, 2, and

36
2. Other examples are 0, §, 1, 31, and 5.

{_97 _\/?7 _1i7 _%7 07 OT! \/57 37 597 7}

(a) The natural numbers in the given set are 3 and
7, since they are in the natural number set
{1,2,3,... }.

(b) The set of whole numbers includes the natural
numbers and 0. The whole numbers in the given
setare 0,3, and 7.

(¢) The integers are the set of numbers
{...,-3,-2,—-1,0,1,2,3,... }. The integers in
the given set are —9, 0, 3, and 7.

(d) Rational numbers are the numbers which can
be expressed as the quotient of two integers, with
denominators not equal to 0.

We can write numbers from the given set in this
form as follows:
-9 -5 3 =3 0

1
9= _ {2 =_Y _Z__2 =2
) 17 4 47 5 5’0 I’
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28.

29.

30.

31.

32.

33.

3 59

-, 5. —, and 7= z

1 10 1
Thus, the rational numbers in the given set are
-9,-11,-2,0,0.1,3,5.9,and 7.

01=-,3=

(e) Irrational numbers are real numbers that are

not rational. — ﬁ and \/3 can be represented by
points on the number line but cannot be written as
a quotient of integers. Thus, the irrational

numbers in the given set are — ﬁ and \/5

(f) Real numbers are all numbers that can be
represented on the number line. All the numbers
in the given set are real.

{=5.3, =5, —/3,
V11}

(a) The only natural number in the given set is 3.

-1,-4,0,0.27,12, 18, 3,

(b) The whole numbers in the set are 0 and 3.
(¢) The integers in the set are —5, —1, 0, and 3.

(d) The rational numbers are —5.3, —5, —1, —%,
0,0.27,1.2,1.8, and 3.

(e) The irrational numbers in the set are — \/5 and
V11,

(f) All the numbers in the set are real numbers.
Graph 0, 3, —5, and —6.

Place a dot on the number line at the point that
corresponds to each number. The order of the
numbers from smallest to largest is —6, —5, 0, 3.

—S o o+o1>
-6 -4-2 0 2

Graph 2, 6, —2, and —1.

The smallest number, —2, will be the farthest to
the left.

S oo+

-2 0 2 4 o6
Graph —2, —6, —4, 3, and 4.

AAR AN S A
-6 -4 -2 0 2 4

Graph —5, —3, —2, 0, and 4.
+o oo+

-6 -4 -2 0 2 4
Graph 1,21, —3%, 4, and —12.

4 5 1 1
S5y 1 23

+®—jejo{—fe >
-4 -2 0 2 4
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34.

35.

36.

37.

38.

39.

40.

41.

42.

Chapter 1 The Real Number System

Graph 51,42, —2%, 0, and —3%.

-3§ _2§ 43 5

to-o—ot11telot>
-4 -2 0 2 4 o6

ol
N

@ -9 =9 (A)

The distance between —9 and 0 on the number line
is 9 units.

(b) —(-9)=9 )
The opposite of —9 is 9.
© —[-9=—(9)=-9 B

@ —|—(-9)|=-9] Workinside
absolute value
symbols first

=—(9)
=-9 (B

The opposite of —5 is _5 , while the absolute value
of —5is 5. The additive inverse of —51is 5,
while the additive inverse of the absolute value of
—bis —5.

(a) The opposite of —7 is found by changing the
sign of —7. The opposite of —7 is 7.

(b) The absolute value of —7 is the distance
between 0 and —7 on the number line.

|-7=7
The absolute value of —7 is 7.
(a) The opposite of a number is found by

changing the sign of a number, so the opposite of
—4is 4.

(b) The distance between —4 and 0 on the number
line is 4 units, so |—4| = 4.

(a) The opposite of 8 is —8.

(b) The distance between 0 and 8 on the number
line is 8 units, so the absolute value of 8 is 8.

(a) The opposite of 10 is —10.

(b) The distance between 10 and 0 on the number
line is 10 units, so |10| = 10.

(a) The opposite of a number is found by
changing the sign of a number, so the opposite of
—5 1S 1

(b) The distance between f% and 0 on the

number line is 2 unit, so |—3| = 3.

(a) The opposite of a number is found by
changing the sign of a number, so the opposite of

2.2
—5155.

43.

44.
45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

(b) The distance between 7% and 0 on the
number line is % unit, so |—%| = %
Since —6 is a negative number, its absolute value
is the additive inverse of —6; that is,

=6/ = ~(~6) =6.
|14 = —(~14) = 14
—[12] = —(12) = —12
—|19] = —(19) = —19

The statement "Absolute value is always positive.'
is not true. The absolute value of 0 is 0, and 0 is
not positive. We could say that absolute value is
never negative, or absolute value is always
nonnegative.

If @ is negative, |a| = —a. This statement is true
since both |a| and —a represent the same positive
number.

—11, -3
Since —11 is located to the left of —3 on the
number line, —11 is the lesser number.

-8, —13
Since —13 is located to the left of —8 on the
number line, —13 is the lesser number.

-7, —6
Since —7 is located to the left of —6 on the
number line, —7 is the lesser number.

—16, —17

Since —17 is located to the left of —16 on the
number line, —17 is the lesser number.

47 |75|
Since |—5| = 5, 4 is the lesser of the two numbers.
49 |_3|

Since |—3| = 3, |—3| or 3 is the lesser of the two
numbers.

|[—3.5], |—4.5]

Since |—3.5| = 3.5 and |—4.5| = 4.5, |-3.5| or
3.5 is the lesser number.

[—8.9], |—9.8|

Since |—8.9| = 8.9 and |-9.8| = 9.8, |—8.9| or
8.9 is the lesser number.
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Since —|—6| = —6 and —|—4| = —4, —|—6] is to
the left of —|—4| on the number line, so —|—6] or
—6 is the lesser number.

—|-2/=—-2 and —|-3| = -3

Since —3 is to the left of —2 on the number line,
—|—3] or —3 is the lesser number.

|5 - 3|a |6 - 2|
Since |5 —3| = 2| =2and |6 — 2| = |[4| =4,
|5 — 3| or 2 is the lesser number.

|7 - 2|: |8 - 1|
Since |7 —2| = 5| =5and [8 - 1| =|7| =7,
|7 — 2| or 5 is the lesser number.

-5 < =2

Since —5 is to the left of —2 on the number line,
—b5 is less than —2, and the statement —5 < —2 is
true.

—8> -2

Since —8 is to the left of —2 on the number line,
—8is less than —2, and the statement —8 > —2 is
false.

—4 < —(-5)

Since —(—5) = 5and —4 < 5,
—4 < —(=5) is true.

—6 < —(-3)

Since —(

|—6] < [-9]
Since |—6| = 6 and |-9| = 9,and 6 < 9,
|—6] < |9 is true.

|—12] < |—20]
Since |—12| = 12 and |—20| = 20, and 12 < 20,
|—12] < |—20] is true.

—[8] > [-9]
Since —|8| = —8 and |-9| = —(—9) =9,
—I8] < |-9], so —|8| > |—9] is false.

—|12] > |—15]
Since —|12| = —12 and |—15| = —(—15) = 15,
—[12| < |-15], so —|12| > |—15] is false.

—[=5] = —[-9|
Since —|—5| = =5, —|—-9] = =9, and —5 > —9,
—|=5] > —|—-9] is true.

—|-12] < |15
Since —|—12| = —12, —|—15| = —15, and
—12 > —15, —|—12| < —|—15] is false.

6 =5[> [6 -2

Since |6 — 5| = |1| = 1land |6 — 2| = |4] =4,
|6 — 5] < |6 — 2,506 —5| > |6 — 2] is false.

1.5 Adding and Subtracting Real Numbers

76.

717.

78.

79.

80.

1.5

27

113 -8 < |7 — 4|
Since |13 — 8| =|5| =5 and |7 — 4| = |3| =3,
[13 — 8] > |7 — 4,013 — 8] < |7 — 4] is false.

The number that represents the greatest percentage
increase is 10.6, which corresponds to fuel and
other utilities from 2004 to 2005.

The negative number with the largest absolute
value in the table is —0.7, so the greatest
percentage decrease is apparel and upkeep from
2004 to 2005.

The number with the smallest absolute value in the
table is —0.4, so the least change corresponds to
apparel and upkeep from 2006 to 2007.

The industry with two negative entries
(representing a decrease for both years) is apparel
and upkeep.

Adding and Subtracting Real
Numbers

1.5 Classroom Examples, Now Try Exercises

1.

N1.

(a) Start at 0 on a number line. Draw an arrow 1
unit to the right to represent the positive number 1.
From the right end of this arrow, draw a second
arrow 4 units to the right to represent the addition
of a positive number. The number below the end
of this second arrow is 5, s0 1 + 4 = 5.

(b) Start at 0 on a number line. Draw an arrow 2
units to the left to represent the negative number
—2. From the left end of this arrow, draw a
second arrow 5 units to the left to represent the
addition of a negative number. The number below
the end of this second arrow is —7, so

-2+ (=5)=-T.

-2
=5 =
—+——+—+—+—+++
~7-6 -4 -2 0

(a) Start at 0 on a number line. Draw an arrow 3
units to the right to represent the positive number
3. From the right end of this arrow, draw a second
arrow 5 units to the right to represent the addition
of a positive number. The number below the end
of this second arrow is 8, so 3 + 5 = 8.

f— 3 = —— § ——

0 1

! ! | | | | !
T T T T T T T
23 45 6 7 8
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N2.

N3.

N4.

Chapter 1 The Real Number System

(b) Start at 0 on a number line. Draw an arrow 1
unit to the left to represent the negative number
—1. From the left end of this arrow, draw a
second arrow 3 units to the left. The number
below the end of this second arrow is —4, so
-1+ (-3)=—4

| |71 |

(e =3 =
1
4-3-2-10

15+ (—4) =-19
The sum of two negative numbers is negative.
-6+ (—11) = -17
The sum of two negative numbers is negative.

Start at 0 on a number line. Draw an arrow 6 units
to the right. From the right end of this arrow,
draw a second arrow 3 units to the left. The
number below the end of this second arrow is 3, so
6+ (—3) =3.
~-3
| | 6 _>‘I

1
0123456

Start at 0 on a number line. Draw an arrow 4 units
to the right. From the right end of this arrow,
draw a second arrow 8 units to the left. The
number below the end of this second arrow is —4,
sod+ (—8) =—4.

| 8 |
I 1
—4 —

-4-3-2-1 01 2 3 4

6+ (—14)

Since the numbers have different signs, find the
difference between their absolute values:

14 -6 =8.

Because —14 has the larger absolute value, the
sum is negative:

6+ (—14) = —8.
8+ (—17)

Since the numbers have different signs, find the
difference between their absolute values:

17-8=0.

Because —17 has the larger absolute value, the
sum is negative:

8+ (—17) = —9.

NS.

Neé.

3 11 5
@3+ <§> ~78
The number with the greater absolute value is

— %, so the sum will be negative. The answer of

5 .
-3 1S correct.

(b) —3.8+95=57

The number with the greater absolute value is 9.5,
so the sum will be positive. The answer of 5.7 is
correct.

2 1 4
@ 5+ (—2§> =15

The number with the greater absolute value is
—2%, so the sum will be negative. The answer of
—13 is correct.

(b) 3.7+ (=5.7) = -2

The number with the greater absolute value is
—5.7, so the sum will be negative. The answer of
—2 is correct.

(@) —8—5=—8+ (—5)
— 13

(b) —8—(—12) = -8 + (12)
=4

Add the opposite.
Add the opposite.

5 3y — 5 3 _ 35 12 47 19
©i-(7)=i+t7=5+tx=0rly

(@ —5—(—11)= -5+ (11) Add the opposite.
—6
(b) 4—15=4+ (—15) Add the opposite.
=—11
5 1 ) 1 .
(c) 73777 + (—§> Add opposite.
B (7
21 21
22 1
-2 1
217 ' T2l

(@ 6+[(—1-4)—2]
=6+ {[-14+(—-4)] -2}
=6+ (-5-2)
=6+ [-5+(-2)]
=64 (-7)
=-1
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N8.

N9.
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4
]2 4 3
5 (%)
2 4] 3
= ﬁ*ﬁ‘ 2
2] 3
_E‘E
2 3
2+ ()
_ 1
BT

@ 8—[(=3+7)—(3-9)
=8—[(4) - B+ (-9)
=8—[4—(-6)]
=8—[4+6]
=8-10
=8+ (—10)
=-2

(b) 3|6 —9|— |4 — 12
=3l6+ (=9)| — |4+ (—12)]
= 3|3 - |8
=3(3)-38
=9-8
=1

"7 is increased by the sum of 8 and —3" is written

7+ [8+ (—3)].

T+[8+(-3)]=7+5=12
"The sum of —3 and 7, increased by 10" is written
(=34 7) + 10.
(-3+7)+10=4+10=14
(a) "The difference between —5 and —12" is
written —5 — (—12).
—5—(-12) = -5+12
=7
(b) "—2 subtracted from the sum of 4 and —4" is
written [4 + (—4)] — (—2).
[4+(=4)]-(-2)=0—-(-2)
=0+2
=2
(a) "The difference between 5 and —8, decreased
by 4" is written [5 — (—8)] — 4.
b—(—8)]—4=[5+8 —4
3—4

1
9

10.

N10.

11.

N11.

(b) "7 less than —2" is written —2 — 7.

—2—-7==-2+(-7)
=-9

The difference between the highest and lowest
temperatures is given by

79 — (=56) = 79 + 56
= 135.

The difference is 135°F.

The difference between a gain of 226 yards and a
loss of 7 yards

226 — (—7) = 226 + 7
=233

The difference is 233 yards.

Subtract the CPI number for 2002 from the CPI
number for 2003.

119.3 — 121.4 = 119.3 + (—121.4) = —-2.1
A negative result indicates a decrease.

Subtract the CPI number for 2003 from the CPI
number for 2004.

119.6 - 119.3 = 0.3

A positive result indicates an increase.

1.5 Section Exercises

1.

The sum of two negative numbers will always be a
negative number. In the illustration, we have
—24 (=3) = —5.

The sum of a number and its opposite will always
be zero (0).

When adding a positive number and a negative
number, where the negative number has the
greater absolute value, the sum will be a negative
number. In the illustration, the absolute value of
—4 is larger than the absolute value of 2, so the
sum is a negative number; that is, —4 4+ 2 = —2.

To simplify the expression 8 + [—2 + (=3 + 5)],
one should begin by adding —3 and 5,
according to the rule for order of operations.

By the definition of subtraction, in order to
perform the subtraction —6 — (—8), we must add
the opposite of —8 to —6 to get 2.
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10.

11.

12.

13.

14.

15.

Chapter 1 The Real Number System

"The difference between 7 and 12" translates as
7 — 12, while "the difference between 12 and 7"
translates as 12 — 7.

The expression x — y would have to be positive

since subtracting a negative number from a

positive number is the same as adding a positive 16.
number to a positive number, which is a positive

number.

y—z=y+(-z)

If z is a positive number and y is a negative
number, y — x will be the sum of two negative
numbers, which is a negative number.

|z| = x, since x is a positive number.

y — |x| = y — x, which is a negative number. 17.
(See Exercise 8.)

z + |yl

Since |y| is positive, « + |y| is the sum of two
positive numbers, which is positive.

—6+(—2)
The sum of two negative numbers is negative.

-6+ (-2)=-8 18.
-9+ (-2)

Since the numbers have the same sign, add their
absolute values:

9+2=11.

Since both numbers are negative, their sum is
negative:

9+ (—2) = —11.
—5+ (=7)

Because the numbers have the same sign, add their
absolute values:

5+ T7=12.

Because both numbers are negative, their sum is
negative:

=5+ (=7) = —12. 20.
—11+ (=5)

Because the numbers have the same sign, add their
absolute values:

11+5=16.

Because both numbers are negative, their sum is
negative:

—11 4 (=5) = —16. 21.
6+ (—4)

To add 6 + (—4), find the difference between the
absolute values of the numbers.

19.

|6| =6 and |—4| =4
6—-4=2
Since |6] > |—4], the sum will be positive:
6+ (—4) = 2.
114+ (-8)

Since the numbers have different signs, find the
difference between their absolute values:

11 -8=3.

Since 11 has the larger absolute value, the answer
is positive:

11+ (—8) =3.
44 (—6)

Since the numbers have different signs, find the
difference between their absolute values:

6—4=2.

Because —6 has the larger absolute value, the sum
is negative:

4+ (-6) =—-2.
3+ (=T7)

Since the numbers have different signs, find the
difference between their absolute values:

7T—-3=4.

Since —7 has the larger absolute value, the sum is
negative:

34 (=7) = —4.
—3.5+12.4

Since the numbers have different signs, find the
difference between their absolute values:

12.4 — 3.5 =8.9.

Since 12.4 has the larger absolute value, the
answer is positive:

—3.5+124=28.9.
—12.5+21.3

Since the numbers have different signs, find the
difference between their absolute values:

21.3 —12.5 =8.8.

Since 21.3 has the larger absolute value, the
answer is positive:

—12.54+21.3 =8.8.
4413+ (-5)]

Perform the operation inside the brackets first,
then add.

4413+ (-5)])=4+[8] =12
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22,
23.
24,
25.
26.
27.
28.
29.
30.

31.

32.

33.

34.

3s.

36.

37.

38.

6+ 24+ (-13)])=6+[-11]=-5
8+ [-2+(-1)]=8+[-3]=5

2+ B5+(-1)]=-2+4]=2
-8+ [9+(-2)]=-8+[71]=-1
—6+[6+(-9)]=-6+[-3=-9
-3+ [3+(-8)]=-3+[-5=-8
[(-9)+ (-3)]+12=[-12]+12=0
[(—=8) + (=6)] + 14 = [-14] + 14 =0
1+2_ 1+4_3_1
6 3 6 6 6 2
_£+E__6-4 +19-5
25 20 254  20+5
_ 2 9%
100 100
!
© 100
Since 8 =2+2+2and 12 = 2.2+3, the LCD is

2242.3 =24,
5 (1T _53 (172
8 12) 8.3 12.2

15 N 34
24 24

19
Y
9 (BY_9 (.8)_3
10 5/ 10 10/ 10
1 5 13
e (3) =5+ ()
10 13
T4 4
__3
4
3 1 35 13
—4Z =4 =
8+62 8 ' 2
_ %, 5
T8 8
17 1
= —, or 2-
8 8

—94+ [-5.8+4 (—-14)]=-9.4+[-7.2]

= —16.6

1.5 Adding and Subtracting Real Numbers 31

39.

40.

41.

42.

43.

44.

[=3+ (=] + [+ (=6)] = [-7]+[-1]
=-8
[-8+4+ (=3)] + [T+ (=6)] = [-11] + [-13]
=—-24
[4+ (=3)]+ B+ (-] =[-7]+[7]
=0
[-5+ (—9)] + [16 + (—21)] = [-14] + [-5]
=-19
[—4+ (=6)] + [(=3) + (=8)] + [12 + (—11)]
= ([-10] + [-11]) + [1]
=(-21)+1
=-20

[2+ (—1D)] + [12 + (—2)] + [18 + (—6)]
= ([~13] + [10]) + 12
= (—=3) 412
=9

In Exercises 45-68, use the definition of subtraction to
find the differences.

58.

59.

4-T=4+(-7)=-3
8—13=8+(-13)=-5
5—-9=5+(-9) = —4
6—-11=6+(-11)=-5

—T—1=—-T+(-1)=-8

—9—4=-9+4(-4)=-13
—8—6=—8+(—6)=—14
—9—5=—94(-5)=—14

—6—(=2)=—6+(2)=—4
—7—(=B) = =T+ (5) =—2
2—(3—-5)=2—[3+(=5)]
=2-[-2]
=2+4+(2)
=4
—3—(4-11)= -3 —[4+ (—11)]
=-3-[-1]
=-34+(7)
=4
1 1 1 1
5‘(‘1):§+1
2.1 3
“17171
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60.

61.

62.

63.

a
=

65.

Chapter 1 The Real Number System

1.5 or 1-
3 3 3

ol
\
/T\
Q| >
~_
I
ol
+

3 5 3 5 67
4 8 4+< 8)
6 5
2. (2 68.
8*(9
o 3
=75 g 69
5 1 5+ 1
6 2 6 2
5 3 70.
¢+ ()
__8
¢ 71
4 1 .
= —_—— —1—
, or 3
5 1
s \ 2~ 72.

\
|
+ N—

I NI= s o

Il
— 00| Ul 0Ol Ul 0Ol LT 0ol Ul GOl Ol N
| |
A'_||
|
o B
" +

= 74.
o 4
_5 10 75.
a 8
= —5, or 1Z
8 8 76.
9 (1_3
10 8 10

Sle

Il
5le
|
Bl
/T\
'J>||—l
[eoR i \V)
N~—
—_

9 7
- E— (—E> 78.
9 7
“0t1w
36 7 79.
EPTRT
43 3
:E’ or IE

34— (—8.2) = 3.4+8.2
=116

2 66.

(3]

-[5+(-)]

57— (~11.6) =5.7+ 116
=173

—6.4—3.5=—6.4+ (—3.5)
=-99

—44—86=—4.4+ (—8.6)
=13

(4—6)+12=[4+ (—6)] + 12
=[-2]+12
10

B-7)+4=

B+(=7)]+4
=[-4
0

-7
]+ 4

(9-3)—15=[94 (=3)] + (—15)

6— (—8+3)=6—(—5)
=6+5
=11

8—(=9+45) =8 —(—4)
—8+4
=12

24 (—4-8)=2+4[-4+ (-8)]
=24 [-12]
=-10

64+ (—9—-2)=6+[-9+ (—2)]
=6+ [—11]
=-5

[-5—6]+ |9+ 2] =|-5+ (—6)] + |11]
[—11] + [11]
=—(=11)+11
=11+11

=22

|[—4+ 8]+ |6 — 1] = 4] + |5
=445
=9

-8—-2/~|-9-3

— -8+ (=2)| = [-9 + (-3)|
~ |-10] - |12

— —(~10) - [~(~12)
=10 — [12]

=2
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80.

81.

—

82.

83.

84.

85.

|4 — 2] — |-8 — 1] 86.
= -4+ (=2)| =[-8+ (-1)|
— |61 - |-9]
= —(=6) = [-(-9)
—6- 9]
=-3

1.5 Adding and Subtracting Real Numbers 33

__26_9
8 8
17 1
— _2_
g O T8

25 99
T 24 24
24 12 12
1 3
—Z4025)—(-240.75
(5 voas) - (-1 +0m)
(1,1 (3,3
- 4 4 4 91

(4D

= 72, or —2.25
-9+4+1[3-2)— (-4+2)]
=-9+[1—-(-2)] 94.
=—-9+[1+2]
=-9+3
=—6

|
=-8—[-5+7]
= -8—[2
=-8+(-2)
=-10

-3+ [(—=5—-8) — (=6 +2)]
= =3+ [(-5+(=8)) = (~4)

= =3+ [-13 + 4]
=-3+4[-9]
=12

—4+[(-1241) — (-1 -9)]
= 4+ [(=11) — (=1 + (-9))]

= —4+4[-11 - (-10)]
= —4+ [-11+ 10]
=—44[-1]

=-5

—9.1237 + [(—4.8099 — 3.2516) + 11.27903]
= —9.1237 + [(~4.8099 + (—3.2516)) + 11.27903]
= —9.1237 + [~8.0615 + 11.27903]
= —0.1237 +3.21753
= —5.90617

—7.6247 — [(—3.9928 + 1.42773) — (—2.80981)]
= —T.6247 — [~2.56507 + 2.80981]
= —7.6247 — [0.24474]
= —T.6247 + (—0.24474)
= —7.86944

"The sum of —5 and 12 and 6" is written
—54+12+6.

—5+124+6=[-5+12]+6
=74+6=13

"The sum of —3 and 5 and —12" is written
-3+54+(—12).
—3+5+(—12) =2+ (-12)
=-10
"14 added to the sum of —19 and —4" is written
[—19+ (—4)] + 14.
[-194 (—4)]+14=(-23)+ 14
=-9
"—2 added to the sum of —18 and 11" is written
(=18 +11) + (—2).

(18 +11)+(-2) = -7+ (-2)
=-9
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95. "The sum of —4 and —10, increased by 12" is 106. "19 less than the difference between 9 and —2" is
written[—4 + (—10)] + 12. written [9 — (—2)] — 19.
(44 (-10)] +12=—-14+12 9—-(-2)]—-19=(9+2)—-19
=_9 =11-19

=114 (-1
96. "The sum of —7 and —13, increased by 14" is _ +(=19)

written [~7 + (—13)] + 14. =8
97, % more than the sum of % and — % " is written The total nqmber of se?ats that New York, '
P N (_9)] L2 Pennsylvania, and Ohio are projected to lose is
7 7 [ twelve, which can be represented by the signed
5 9 2 4 2 number —12.
e (D341
7 7 7 T 108. [-3+ (=2)]+[9+5+3+2+2
_ 2 — [=5] + [14+3+2+72]
7 =—-5+[17+2+2]
98. "1.85 more than the sum of —1.25 and —4.75" is =—5+[19+2]
written [—1.25 + (—4.75)] 4 1.85. =-5+21
=16

[-1.254+ (—4.75)] +1.85 = -6+ 1.85
— _4.15 The algebraic sum of these changes can be
represented by the signed number +16.

99, "The difference between 4 and —8" is written .
4 (-8). 109. To find the low temperature, start with 44 and

subtract 100.

4—(—8)=4+8=12
(-8 =4+8 44 — 100 = 44 + (—100)

100. "The difference between 7 and —14" is written = 56

7 — (—14). This expression can be simplified as

The low temperature was —56°F.
follows.
110. The lowest temperature is represented by —32.
T—(-14)=74+14=21 . .
( ) + The highest temperature is represented by
101. "8 less than —2" is written —2 — 8. —32 + 145, or 113°F.
—2-8=-2+4(-8)=-10 111. 33°F lower than —36°F can be represented as
102. "9 less than —13" is written —13 — 9. —36 —33 = —36 + (—33)
= —69.

—13—-9=—13+(=9) = —22

103. "The sum of 9 and —4, decreased by 7" is written The record low in Utah is —69°F.
94 (—4)]—7. 112, 14,494 — (—282) = 14,494 + 282

94 (-4)]-7T=5+(-7)=—2 = 14,776

. The diffe t these t levati i
104. "The sum of 12 and —7, decreased by 14" is ¢ difference between these two elevations is

14 feet.
written [12 4 (=7)] — 14. ;776 fee
113. 0+ (—130) 4+ (—54) = —130+ (—54
124 (=7)]—14=5-14 ( )+ ):—184 ( )
=54 (—14)
-9 Their new altitude is 184 meters below the
surface, which can be represented by the signed
105. "12 less than the difference between 8 and —5" is number —184.
written [8 — (=5)] - 12. 114. 34,000 — 2100 = 34,000 + (—2100)
[B— (=5 -12=[8+(5)] - 12 = 31,900
=13-12 The new altitude of the plane is 31,900 feet, which
=13+ (-12) can be represented by the signed number
=1 + 31,900.
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115.

116.

117.

118.

119.

120.

121.

122.

(@) 6.9—(—0.5) =6.9+0.5
=74

The difference is 7.4%.

(b) Americans spent more money than they
earned, which means they had to dip into savings
or increase borrowing.

236 — (—455) = 236 + 455
=691

The difference is $691 billion.
1879 + 869 — 579 + 1004

= 2748 — 579 + 1004 Add.
= 2169 + 1004 Subtract.
= 3173 Add.

The average was $3173.

526 — 324 112 =494 + 112 Subtract.
= 606 Add.

The average was $606.

Add the scores of the four turns to get the final
score.

—194 28+ (=5) + 13 =9+ (—5) + 13
—4413
=17

Her final score for the four turns was 17.

Add the scores for the five turns to get the final
score.

13+ 15+ (—12)+24+ 14
=2+ (—-12)+24+14

-10+24 4 14

=14+14

=28

His final score for the five turns was 28.
Sum of checks:
$35.84 + $26.14 + $3.12 = $61.98 4 $3.12
Sum of deposits: = $65.10
$85.00 + $120.76 = $205.76
Final balance = Beginning balance — checks + deposits
= $904.89 — $65.10 + $205.76

= $839.79 + $205.76
= $1045.55

Her account balance at the end of August was
$1045.55.

Sum of checks:

$41.29 + $13.66 + $84.40 = $54.95 + $84.40
= $139.35

Sum of deposits:

1.5 Adding and Subtracting Real Numbers

123.

124.

125.

126.

127.

35

$80.59 + $276.13 = $356.72

Final balance = Beginning balance — checks + deposits
= $904.89 — $139.35 + $356.72
= $765.54 + $356.72
=$1122.26

His account balance at the end of September was
$1122.26.

—870.00 amount owed

2 return credits
($35.90 4 $150.00)
—684.10

+185.90

3 purchases
($82.50 4+ $10.00 + $10.00)
—786.60
+ 500.00
—286.60
—37.23
—323.83

She still owes $323.83.
—679.00

—102.50

payment

finance charge

amount owed

3 return credits

+179.84 ($36.89 + $29.40 + $113.55)
—499.16

4 purchases

($135.78 4 $412.88 4 $20.00

+ $20.00)

—588.66

—1087.82
+400.00
—687.82
—24.57
—712.39

He still owes $712.39.

The outlay for 2005 is $38.7 billion and the outlay
for 2006 is $69.1 billion. Thus, the change in
outlay is

payment

finance charge

69.1 — 38.7 = 69.1 + (—38.7)
= 30.4

billion dollars (an increase).

The outlay for 2006 is $69.1 billion and the outlay
for 2007 is $39.2 billion. Thus, the change in
outlay is
39.2 —69.1 = 39.2 4+ (—69.1)
=-29.9

billion dollars (a decrease since it is negative).

The outlay for 2007 is $39.2 billion and the outlay
for 2008 is $42.3 billion. Thus, the change in
outlay is
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128.

129.

130.

131.

132.

133.

134.

1.6

Chapter 1 The Real Number System

42.3 — 39.2 = 42.3 + (—39.2)
=3.1

billion dollars (an increase).

The outlay for 2005 is $38.7 billion and the outlay
for 2008 is $42.3 billion. Thus, the change in
outlay is

42.3 — 38.7 =42.3 + (—38.7)
=36
billion dollars (an increase).

17,400 — (—32,995) = 17,400 + 32,995
= 50,395

The difference between the height of Mt. Foraker
and the depth of the Philippine Trench is 50,395
feet.
14,110 — (—23,376) = 14,110 + 23,376

= 37,486
The difference between the height of Pikes Peak
and the depth of the Java Trench is 37,486 feet.
—23,376 — (—24,721) = —23,376 + 24,721

= 1345

The Cayman Trench is 1345 feet deeper than the
Java Trench.

—24,721 — (—32,995) = —24,721 + 32,995
= 8274

The Philippine Trench is 8274 feet deeper than the
Cayman Trench.

14,246 — 14,110 = 14,246 + (—14,110)
=136
Mt. Wilson is 136 feet higher than Pikes Peak.
(14,246 + 14,110) — 17,400 = 28,356 + (—17,400)
= 10,956

If Mt. Wilson and Pikes Peak were stacked one on
top of the other, they would be 10,956 feet higher
than Mt. Foraker.

Multiplying and Dividing Real
Numbers

1.6 Classroom Examples, Now Try Exercises

1.

% 5
1A
2

5
(a) 16<3—2) =

(b) 4.56(—2) = —(4.56+2) = —9.12

N1. (a) —11(9) = —(11-9) = —99
(b) 3.1(—2.5) = —(3.1+2.5) = —7.75
3/ 2 3 2
2 1(5)1'5
3.2 3.2 3
T 4.5 2.2.5 10
1/ 5 15 15 5
NZ‘?(@)Z?iZ‘EZﬁ
—36 1
3. (a) 71*36 6:76
~12.56 1
®) —3 :—1256<—07):314
5
10 24\ W 5 25
O Us) 77l s
12
15 1
N3. (a) _3:15.(_§> _ .
9.81 1
(b) 09 =9.81(—@> =-10.9
3
51w 5 g 15
© —5+9~ AT
4. (a)__—126=8
—16.4
® 505 =~
Vo 2\_1 (. 3\__3
© Z'(3)4 ( 2) 8
N4. (a) _Tm:—Q
—1.44
b) — 5 =12
5
3.7 _ 3 M _ 15
T X7
5. (@ —3(4) —2(-6)=—-12—(-12)
— 12412
=0
) —6(—8) +—3(9)  48-27
—2[4—(=-3)]  —204+3) -2(7)
21 3
T 142
N5. (a) —4(6) — (—5)5 = —24 — (—25)
— 244925
=1
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6.

Ne6.

N7.

N8.

12(—4) —6(—3)  —48 — (—18)
—4(7—-16)  —4(-9)
—48 + 18

36
-30 5
36 6
Replace x with —2 and y with —3.
222 — 4y* = 2(—2)? — 4(-3)*
=2(4) — 4(9)
=8—-36
= —28

(b)

Replace x with —4 and y with —3.
3z2 — 12 3(—4)*—12
Y N -3
3(16) — 12

-3
48 — 12

-3
3
—3
(a) "Three times the difference between 4 and
—11" is written 3[4 — (—11)].

3[4 —(—11)] = 3(15) =45
(b) "Three-fifths of the sum of 2 and —7" is
written 2[2 + (—=7)].

H2+ (7] = §(-5) = -3

—12

(a) "Twice the sum of —10 and 7" is written
2(=10+ 7).

2(=1047) = 2(—3) = —6

(b) "40% of the difference between 45 and 15" is
written 0.40(45 — 15).

0.40(45 — 15) = 0.40(30) = 12

"The product of —9 and 2, divided by the
difference between 5 and —1" is written
—9(2)

5—(-1)
-9(2)  —18 3
5—(-1) 6
"The quotient of 21 and the sum of 10 and —7" is
. 21
tten ————.
written 01 (=7)
21 21
_— = — = 7
1004+(-7) 3

(a) "The quotient of a number and —2 is 6" is
written

R
=2

1.6 Multiplying and Dividing Real Numbers 37

N9.

Here, x must be a negative number, since the
denominator is negative and the quotient is
positive. Since 1—122 = 6, the solution is —12.

(b) "Twice a number is —6" is written
2x = —6.
Since 2(—3) = —6, the solution is —3.
(a) "The sum of a number and —4 is 7" is written
z+(—4)=T1.

Here, x must be 4 more than 7, so the solution is
11.

14 (—4) =7, ..

(b) "The difference between —8 and a number is
—11" is written

—8—x=—11.

If we start at —8 on a number line, we must move
3 units to the left to get to —11, so the solution is
3.

1.6 Section Exercises

1.

The product or the quotient of two numbers with
the same sign is _greater than 0 , since the product
or quotient of two positive numbers is positive and
the product or quotient of two negative numbers is
positive.

The product or quotient of two numbers with
different signs is less than 0, since the product or
quotient is negative.

If three negative numbers are multiplied, the
product is less than 0 , since a negative number
times a negative number is a positive number, and
that positive number times a negative number is a
negative number.

If two negative numbers are multiplied and then
their product is divided by a negative number, the
result is less than 0 , since the product is a
positive number, and a positive number divided by
a negative number is a negative number.

If a negative number is squared and the result is
added to a positive number, the result is _greater
than 0 , since a negative number squared is a
positive number, and a positive number added to
another positive number is a positive number.

The reciprocal of a negative number is
less than 0, since it is just the number one divided
by a negative number, which is negative.

If three positive numbers, five negative numbers,
and zero are multiplied, the product is equal to 0 .
Since one of the numbers is zero, the product is
zero (regardless of what the other numbers are).
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10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22,

23.

Chapter 1 The Real Number System

The cube power of a negative number is less than
0 . Remember, a negative number raised to an odd
power (like 3) is negative.

The quotient formed by any nonzero number
divided by 0 is undefined , and the quotient
formed by 0 divided by any nonzero number is 0.
Examples include §, which is undefined, and Y,
which equals 0.

Look for the expression that has 0 in the
4—-4 0
-
undefined. The correct response is C.

5(—6) = —(5+6) = —30

denominator. The expression is

Note that the product of a positive number and a
negative number is negative.

“3(4) = —(3+4) = —12

Note that the product of a negative number and a
positive number is negative.

—5(—6) =56 =30

Note that the product of two negative numbers is
positive.

~3(—4)=3-4=12

Note that the product of two negative numbers is
positive.

~10(—12) =10-12 = 120
—9(—5) =9-5=45
3(—11) = —(3+11) = —33

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

«(5)=o(3)=3-

Using only positive integer factors, 32 can be
written as 132, 2+ 16, or 4+ 8. Including the
negative integer factors, we see that the integer
factors of 32 are —32, —16, —8, —4, —2, —1, 1, 2,
4,8, 16, and 32.

The integer factors of 36 are —36, —18, —12,
-9,-6,—-4,-3,—-2,—-1,1,2,3,4,6,9,12, 18,
and 36.

The integer factors of 40 are —40, —20, —10, —8,
—-5,—4,-2,-1,1,2,4,5,8, 10, 20, and 40.

The integer factors of 50 are —50, — 25, —10, —5,
-2,-1,1,2,5, 10, 25, and 50.

The integer factors of 31 are —31, —1, 1, and 31.
The integer factors of 17 are —17, —1, 1, and 17.

15 5.3 3
575 179
35 7.5 7
_:—:—:7

5 1

42 2.3.7

- = —_7
6 2.3

Note that the quotient of two numbers having
different signs is negative.
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

28 4.7

7 7

Note that the quotient of two numbers having

different signs is negative.

-32 4.8
-4 4

=—4

8

Note that the quotient of two numbers having the

same sign is positive.

—-35 5.7
_— = :7
) 5

Note that the quotient of two numbers having the

same sign is positive.

96 616
—16 16
B 209
—19 19

Dividing by a fraction (in this case, — %) is the
same as multiplying by the reciprocal of the
fraction (in this case, 7%)_

SRONOIS

4-8
==
32 2
=22 or 102
30 3

Dividing by a fraction (in this case, — %) is the
same as multiplying by the reciprocal of the
fraction (in this case, —2).

SROROIS)

63
5.1
18 3
= E, or 35
88 4(22) _ 4
22 292
—4.6
—— =-90
0.23

Note that dividing by a number with absolute

value between 0 and 1 gives us a number larger

than the original numerator.

0
== 0, because 0 divided by any nonzero

number is 0.

0
-9
number is 0.

= 0, because 0 divided by any nonzero

1.6 Multiplying and Dividing Real Numbers

39

11.5 ..
49, o is undefined because we cannot divide by 0.

15.2 ..
50. o is undefined because we cannot divide by 0.

In Exercises 51-68, use the order of operations.

51. 7-3:-6=7-18

=11
52. 8-2:-5=8-10
=-2
53. —10—(—4)(2) = -10— (-8)
=-10+8
=-2
54. —11—(-3)(6) = —11 — (—18)
=—11+18
=7
55. —7(3—-8)= —T7[3+(-8)]
=—-7(-5) =35
56. —5(4—7)=-5[4+(-T7)]
=—-5(-3)=15
57. T+24-1)=7+2(3)
=746
=13
58. 5+3(6—4)=5+3(2)
=5+6
=11
59. —4+3(2—-8)=—4+3(-6)
=-—4-18
=22
60. —8+4(5—7)=-8+4(-2)
=-8-38
=-16
61. (12—14)(1—4) =(-2)(-3)
=6
62. (8—9)(4—12)=(—1)(-8)
=38
63. (7—10)(10—4) = (-3)(6)
=-18
64. (5—12)(19 —4) = —7(15)
= —105
65. (—2-8)(—6)+7=(-10)(—-6)+7
=60+7
=67
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Chapter 1 The Real Number System

(=9 — 4)(=2) + 10 = (—13)(=2) + 10

27 8D — (=4 (=3)] _ —8 - [12]
=26+10 ) —6—(—1) —6+1
=30 812
3(=5) + |3 — 10| = =15+ |-7| - =5
=—15+7 —20
= — = 4
4(—8) + |4 — 15| = =32+ [-11| qg  ~27(=2) —[6-4] _ 54— |24
=-32+11 T2(3)-2(2)  —6-4
=21
_ 54—24
—5(—6) 30 —10
9—(-1) 10 _ 30
_310_, —10
10 =-3
—12(=5) _ 60 9. —13(=4) — (=8)(-2)
7—(=5) 12 T (-10)(2) — 4(-2)
5+12 52 — 16
= =5 S
12 —20 — (—8)
~21(3)  —63 _ 2376
“3-6 3+ (-0 _36(”8
—63 =—=-3
-9
—5(2) +[3(=2) —4] —10+[-6+ (—4
—40(3)  —120 80. ( 1;7[ Eli l_ t:[w (+1)( )
-2-3 -5
524 _Z10+1-10]
=——=24 -2
5
_ =20 _
—-10(2) +6(2)  —20+12 T2
—3-(-1) —3+1 In Exercises 81-92, replace = with 6, y with —4,
_ -8 —4 and a with 3. Then use the order of operations to
-2 evaluate the expression.
—12(4) +5(3)  —48+15 81. 5z —2y+3a=>5(6)—2(—4)+3(3)
—14—(-3)  —14+3 =30—(-8)+9
=30+8+9
S =38+9
—11 e
o4 _9-16 7 1 82. 6z — 5y +4a=6(6) — 5(—4) + 4(3)
— = = — = — . €Xr — y a = — —
7(=8+9)  7(1) 7 =36 +20 + 12
52 —77  25—49 =56+ 12
2(3+3)  2(6) =68
—24
0] 83. (2z+y)(3a) = [2(6) + (—4)][3(3)]
= [12+ (=4)](9)
_ 226 = (8)(9)
246 =72
=2

Copyright © 2012 Pearson Education, Inc. Publishing as Addison-Wesley.



84.

86.

87.

88.

89.

90.

(57 — 2y)(—2a) = [5(6) — 2(=4)][-2(3)]

= (30 + 8)(—6)
~ (38)(~6)
= —228

[ C9IC)

) 3 1
- 20+ 3] |-30)]
=+ (6)-1)
— ()1
=1

6—-—2)5+y)(3+a)
=(6-6)[5+(—4)](3+3)

= 0(1)(6)
=0
—2% 4+ 3a = —2(—4)> + 3(3)
= —2(16) + 9
= 3249
=23
5z — 4a® = 5(6) — 4(3)?
=30 — 4(9)
=30 — 36
=6

1.6 Multiplying and Dividing Real Numbers 41

91.

92.

93.

94.

95.

96.

97.

2"~ _ 2(-4)°~ (6)
a+10 3410
2(16) — 6
13
_32-6
13
26

13

ry+8a  6(—4)+8(3)
sy 6-(-4)

"The product of —9 and 2, added to 9" is written
9+ (—9)(2).
94 (—9)(2) =9+ (-18)
=-9
"The product of 4 and —7, added to —12" is
written —12 4 4(—7).
—1244(-7) = —12+ (—28)
= —40
"Twice the product of —1 and 6, subtracted from
—4" is written —4 — 2[(—1)(6)].
—4=2[(=1)(6)] = —4 —2(-6)
=—4—(-12)
=—-44+12=28
"Twice the product of —8 and 2, subtracted from
—1"is written —1 — 2(—8)(2).
—1-2[(=8)(2)] = -1 - 2(-16)

= —1-(-32)
= —1+32
=31

"Nine subtracted from the product of 1.5 and —3.2
is written (1.5)(—3.2) — 9.

(1.5)(—=32) —9 = —4.8—9
= 48+ (—9)
=-13.8
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98.

99.

100.

101.

102.

103.

104.

105.

Chapter 1 The Real Number System

"Three subtracted from the product of 4.2 and
—8.5 is written (4.2)(—8.5) — 3.

(4.2)(—8.5) —3 = —35.7— 3
— —35.7+ (—3)
— 387

"The product of 12 and the difference between 9
and —8" is written 12[9 — (—8)].

12[9 — (=8)] = 12[9 + 8]
=12(17) = 204

"The product of —3 and the difference between 3
and —7" is written —3[3 — (—=7)].

—3[3— (=7)] = -3[3+7]
= —3(10) = —30

"The quotient of —12 and the sum of —5 and —1"

is written
—12

and
—12 —12
= =2.
54 (-1) —6
"The quotient of —20 and the sum of —8 and —2"
is written

-20
-8+ (-2)’
and
-20 —-20
= =2.
—8+(-2) -10
"The sum of 15 and —3, divided by the product of
4 and —3" is written
15+ (—3)
4(-3) ~

and
15+ (—3) 12 _1
4(-3) -

"The sum of —18 and —6, divided by the product
of 2 and —4" is written

—18 + (—6)
2(-4) -
and
—18 + (—6) _ —24 _5
2(—4) -8 ’
"Two-thirds of the difference between 8 and —1"

is written

and

106.

107.

108.

109.

110.

111.

112.

"Three-fourths of the sum of —8 and 12" is written
3(—-8+12),
and
3(—8+12) =3(4) =3.
"20% of the product of —5 and 6" is written
0.20(—5+6),
and
0.20(—=5+6) = 0.20(—30) = —6.
"30% of the product of —8 and 5" is written
0.30(—8+5),
and
0.30(—8-5) = 0.30(—40) = —12.
"The sum of 1 and 3, times the difference between

% and %" is written

and

"The sum of 3 and 1, times the difference between

% and é" is written

and

5

"The product of f% and %, divided by — %" is
—5(3)
2

written . Simplifying gives us:

" 16

"The product of —% and — %, divided by %" is

21
L. Simplifying gives us:

written T

=3I

G E G| o =gl
=1~
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113.

114.

115.

116.

117.

118.

119.

120.

"The quotient of a number and 3 is —3" is written

Z=_3
3

The solution is —9, since
-9 _
T =

"The quotient of a number and 4 is —1" is written

—3.

X
e —"
4

The solution is —4, since
74 _
=

"6 less than a number is 4" is written

Tz —6=4.

—1.

The solution is 10, since
10 -6 = 4.
"7 less than a number is 2" is written
x—17=2.
The solution is 9, since
9-7=2.

"When 5 is added to a number, the result is —5" is
written

r+5=->5.
The solution is —10, since
—1045 = —5.

"When 6 is added to a number, the result is —3" is
written

T+6=-3.
The solution is —9, since
-946 =-3.
Add the numbers and divide by 5.
(23 +18+13) + [(—4) + (-8)]

5
5412
5
42 2
= —, 8—
5° % %%

Add the numbers and divide by 5.
(18 +12) + 0+ [(—4) + (—10)]

5
30-14
5
16 1
= —, 3—
5° % %%

1.6 Multiplying and Dividing Real Numbers

121.

122.

123.

124.

125.

126.

127.

43

Add the numbers and divide by 4.
(294 8) + [(—15) + (—6)]

4
~37-21
T4

1

4

Add the numbers and divide by 4.
(344 9) + [(—17) + (—2)]

4
~43-19
4
_Z_6

Add the integers from —10 to 14.
(=10) +(=9) +--- +14 =150
[the 3 dots indicate that the pattern continues]

There are 25 integers from —10 to 14 (10
negative, zero, and 14 positive). Thus, the average
is
50 _
25
Add the even integers from —18 to 4.
(—18) + (—16) +--- +4=—84

There are 12 integers from —18 to 4 (9 negative,
zero, and 2 positive). Thus, the average is
—84
— =—T.
12
(a) 3,473,986 is divisible by 2 because its last
digit, 6, is divisible by 2.

(b) 4,336,879 is not divisible by 2 because its last
digit, 9, is not divisible by 2.

2.

(a) 4,799,232 is divisible by 3 because the sum of
its digits,

4474+9+94+24+34+2 =36,
is divisible by 3.

(b) 2,443,871 is not divisible by 3 because the
sum of its digits,

24+4444+3+84+7+1=29,
is not divisible by 3.

(a) 6,221,464 is divisible by 4 because the
number formed by its last two digits, 64, is
divisible by 4.

(b) 2,876,335 is not divisible by 4 because the
number formed by its last two digits, 35, is not
divisible by 4.
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128.

129.

130.

131.

132.

Chapter 1 The Real Number System

(a) 3,774,595 is divisible by 5 because its last
digit, 5, is divisible by 5.

(b) 9,332,123 is not divisible by 5 because its last
digit, 3, is not divisible by 5.

(a) 1,524,822 is divisible by 2 because its last
digit, 2, is divisible by 2. It is also divisible by 3
because the sum of its digits,

14+5+2+4+842+2=24,
is divisible by 3.

Because 1,524,822 is divisible by both 2 and 3, it
is divisible by 6.

(b) 2,873,590 is divisible by 2 because its last
digit, 0, is divisible by 2. However, it is not
divisible by 3 because the sum of its digits,

24+84+7+34+54+9+0=34,
is not divisible by 3.

Because 2,873,590 is not divisible by both 2 and
3, it is not divisible by 6.

(a) 2,923,296 is divisible by 8 because the
number formed by its last three digits, 296, is
divisible by 8.

(b) 7,291,623 is not divisible by 8 because the
number formed by its last three digits, 623, is not
divisible by 8.

(a) 4,114,107 is divisible by 9 because the sum of
its digits,

44+1+1+44+1+0+4+7=18,
is divisible by 9.

(b) 2,287,321 is not divisible by 9 because the
sum of its digits,

2424+84+7+3+2+1=25,
is not divisible by 9.
(a) 4,253,520 is divisible by 3 because the sum of
its digits,

4424+54+3+54+24+0=21,

is divisible by 3. It is also divisible by 4 because
the number formed by its last two digits, 20, is
divisible by 4.

Because 4,253,520 is divisible by both 3 and 4, it
is divisible by 12.

(b) 4,249,474 is not divisible by 3 because the
sum of its digits,

4424+44+94+4+7+4=34,

is not divisible by 3. Because a number is not
divisible by 12 unless it is divisible by both 3 and

4, this is sufficient to show that the number is not
divisible by 12.

Summary Exercises on Operations with
Real Numbers

1. 14-3-10=14-30

=14 + (—30)
=16
2. —3(8)—4(=7) = —24 — (—28)
= 24428
=4
3. (3-8)(-2)—10=(-5)(-2) - 10
=10-10
=0
4. —6(7-3)=—-6(4)
=24
5. 7+3(2-10)=7+3(-8)
=7-24
=17
6. —4[(-2)(6) — 7] = —4[-12 7]
= —4[-19]
=176
7. (=4)(7) = (=5)(2) = (-28) — (-10)
= —28 + (10)
=-18
8. —5[—4— (=2)(=7)] = —5[-4 - (14)]
= —5[-18]
=90
9. 40— (—2)[8 —9] =40 — (-2)[-1]
=40 - (2)
=38
5(—-4)  —20
10 == (=2)  —7+2
_ 20 _y
-5
~3—(-9+1)  -3-(-8)
1. ~7—(=6)  —7+6
_ —3+38
-1
5
== -5
2 5(—8 +3) 5(—5)
TO13(=2)+ (=7)(=3) —26+21
—25
== 5

Copyright © 2012 Pearson Education, Inc. Publishing as Addison-Wesley.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Summary Exercises on Operations with Real Numbers

62 —8 36 —8
—2(2) +4(=1)  —4+(-4)

4.7 7
2.4 2’

16(—8 + 5) 16(—3)

1
or —3—

2

15(=3) + (=7 —4)(=3)  —45+ (=11)(=3)

. —48
-~ —45+33
=—5=

9(—6) —3(8)  —54-—24
4(=7) + (=2)(=11)  —28+22

=—=13
—6

2 +4*

52732_

4416
25—-9
20 5 1
1_6:1’ or 11
(2+4)* _ (6)
(5-3?2 (2
36
:2:9

424 -3% 64-—27
—5(—4+2)  —5(-2)
37 7
= 10° or 3E
—9(—6) + (—2)(27) _ (54) + (—54)
3(8-9) 3(-1)

_ 0
===
|—4(9)] — |-11| = |-36| — 11
=36 11
=25

6(—10 + 3) 6(—7)
15(=2) —3(=9)  (=30) — (—27)
42
- =30+27
==
9—25
81 — 81

0

14

32_52
(-9 -9~

—16
= which is undefined.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

(—10)2 + 10> 100 + 100

—-10(5) =50

—0.9(—3.7) = 0.9(3.7)
=3.33

—5.1(—0.2) = 5.1(0.2)
=1.02

—30 - 28 = —(39) - (2)
=94
- 13

|—2(3) + 4] — |—2| = |6+ 4] — 2
= |2 -2
=2-2=0

40 +2[—5 — 3] = 40 + 2[§]

=40-16
=24

Copyright © 2012 Pearson Education, Inc. Publishing as Addison-Wesley.

45



46 Chapter 1 The Real Number System

In Exercises 34—42, replace x with —2, y with 3, and a
with 4. Then use the order of operations to evaluate the

1.7 Properties of Real Numbers

1.7 Classroom Examples, Now Try Exercises

expression.
4. —z+y—3a=—(-2)+3-3(4) 1. @uz+2=2+zx
=5—-12
_ 7 NI (@) 7+ (-3)=-3+7T
35, (2460 —yP=(—2+6)° 3 (b) (=5)4=4-(=5)
= (4)° —27 2. (@) -5+ (2+8) = (-5+2) +8
=64 — 27
i (b) 10[(~8)+(~3)] = [10+ (~8)]+(-3)
36. (z—y)—(a—2y)=(-2-3)—(4—2+3) N2. (@ -9+ (B+7)=(-9+43) +7
= (=5~ (-6 () 5[(—4)-9] = [5-(=4)]-9
——5-(-2)
=—5+2 3. (2-4)6=(4-2)6
=-3 While the same numbers are grouped inside the
1 1 9 1 two pairs of parentheses, the order of the numbers
37. <§m + §y> (—Za> = (5(—2) + 5(3)> (—1(4)> has been changed. This illustrates a commutative
roperty.
= (-1+2)(-1) PPy

38.

— 1
22+ 3y  2(—2)+3(3)

N3.

54 (T+6)=5+(6+7)

While the same numbers are grouped inside the
two pairs of parentheses, the order of the numbers
has been changed. This illustrates a commutative

a—zy 4—(=2)(3) property.
—4+9
=1-(0) 4. (a) 43+26+17+24+6
= (43+17) + (26 +24) +6
_ 9% =60+ 50 + 6
4+6 =110+6
_5_1 — 116
10 2 1 1
(b) 1(67)(2) = 1(2)(67) = 1(67) = 67
2 .9 _9\2 _ 92
9. LV 2)2 32 N4 (a) 84544746432
4y (=2 + — (8+32)+ (54+6)+7
_4-9 =40+60+7
449 =100+ 7
-5 5 =107
13 13 _ _ _
(b) 5(37)(20) = 5(20)(37) = 100(37) = 3700
40. —2>43y=—(-2)>+3(3) 5. (a) 540 =5 Additive identity
; 5_(4) +9 (b) 1- % = % Multiplicative identity
N5. (a) 2.1 =2 Multiplicative identi
2\’ -2\’ 2\ [ 2\[ 2 @5 L=5 v ”
M) = \m) =) ) s (b) 8+ 0 =8 Additive identity
__8
27
42 (EY S S
S\ T \—2) - -
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w
(@)
w
.
—_
[\

222 Factor.
6 (a) 18 112 actor.
3 12
= — e — W ] .
1D rite as a product
3
= 1 1 Divide.
3 .
= 1 Identity property
3 5 3 5
= .1 == I ]
(b) S 91" 8 1 22 dentity property
3
- § § ) 3 Usel =310
=3°3 21 geta c?mmon
denominator.
9 5
- — Multiply.
21 24 1Py
4
— 31 Subtract.
1
= Reduce.
6
16 4.4
N6. (a) 20 =52 Factor.
4 4 Writ duct
=="1 rite as a product.
4
= —.1 Divide.
; ivide
4 .
= E Identity property
2 3 2 3
(b) = + 05 1+ 20 Identity property
_ 4
24 N 3 Use ] = 7 o
=517 %0 geta c?mmon
denominator.
8 3
50 + 50 ultiply
11
= Add.
20

7. (@) —6 +6=0 [Inverse property
(b) —% «(=9) =1 Inverse property
N7. (a) 10+ =10 =0 Inverse property

() —9- (—=

5) =1 Inverse property

N8.

No.

10.

1.7 Properties of Real Numbers 47

Order of operations
Commutative property

Associative property

=3y+0 Inverse property
=3y Identity property
_- 74 =
3 T+ 7+ 3 T
1

Order of operations

1
= {7—4— (—gmﬂ + §a: Commutative property

Associative property

=740 Inverse property
=7 Identity property
(a) 4(3+7)=43+4+.7 Distributive property
=12+28 Multiply.
=40 Add.
(b) —6(z +y—2) =62+ (=6)y+ (-6)(—=2)
= —6x — 6y + 62

(©) 3a —3b=3(a—0)
(a) —5(4x+1)=—-5+4x+ (—5+1) Dist. prop.

=—-20z -5 Multiply.
(b) 6(2r +t—5z) =6(2r) + 6t + 6(—52)
= 12r + 6t — 302
(©) 52 — 5y = 5(x — )
@ —(=5y+8)=—1(-5y +8)
=5y —8
b) —(z-y—2)=-lz-y-2)
=—r+y+z
N10.(a) —(2—r)=-1(2—71)
=—-2+r
b)) —(2z—-5y—7)=-12x—-5y—17)
=-2rx+5y+7

1.7 Section Exercises

1.

(a) B, since 0 is the identity element for addition.

(b) F, since 1 is the identity element for
multiplication.

(¢) C,since —a is the additive inverse of a.

(d) I, since % is the multiplicative inverse, or
reciprocal, of any nonzero number a.
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10.

11.

12.

13.

14.

Chapter 1 The Real Number System

(e) B, since 0 is the only number that is equal to
its negative; that is, 0 = —0.

=-1

1

(f) D and F, since —1 has reciprocal D
1

and 1 has a reciprocal m = 1; thatis, —1 and 1
are their own multiplicative inverses.
(g) B, since the multiplicative inverse of a number
ais % and the only number that we cannot divide
by is 0.
(h) A
(i) G, since we can consider (5+4) to be one
number, (5+4)«3 is the same as 3+ (5+4) by the
commutative property.
() H
The commutative property allows us to change the
order of the terms in a sum or the factors in a

product. The associative property allows us to
change the grouping of the terms in a sum or the

factors in a product.

"Washing your face" and "brushing your teeth"
are commutative.

"Putting on your left sock" and "putting on your
right sock" are commutative.

"Preparing a meal" and "eating a meal" are not
commutative.

"Starting a car" and "driving away in a car" are
not commutative.

"Putting on your socks" and "putting on your
shoes" are not commutative.

"Getting undressed" and "taking a shower" are not
commutative.

"(Foreign sales) clerk" is a clerk dealing with
foreign sales, whereas "foreign (sales clerk)" is a
sales clerk who is foreign.

"(Defective merchandise) counter” is a location at
which we would return an item that does not work,
whereas "defective (merchandise counter)" is a
broken place where items are bought and sold.

—-154+9=94 (—15)

by the commutative property of addition.
6+(-2)=-2+6

by the commutative property of addition.

—8.3=3.(-8)
by the commutative property of multiplication.

—12-4 =14+ (-12)

by the commutative property of multiplication.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

(B3+6)+7=3+(6+7)
by the associative property of addition.
(—2+3)+6=-2+(3 +6)
by the associative property of addition.
74(2:5) = (2+2)+5
by the associative property of multiplication.
8+(6-4)=(8-6)-4
by the associative property of multiplication.
25— (6—2)=25—(4)

=21
(25—-6) —2=19—2

=17

Since 21 # 17, this example shows that
subtraction is not associative.

180+ (15 +3) =180+5
= 36

(180 +15)+3=12+3
=4

Since 36 # 4, this example shows that division is
not associative.

Number | Additive | Multiplicative
inverse inverse
5 -5 i
1
—10 10 — %0
1 1
—3 3 —2
3 _3 8
8 8 3
x(z #£0) —x %
~y(y#0) y -5

In general, a number and its additive inverse have
opposite signs. A number and its multiplicative

inverse have the same signs.
Jack recognized the identity property of addition.
4415=15+4

The order of the two numbers has been changed,
so this is an example of the commutative property
of addition: a +b = b+ a.

3+12=12+3

The order of the two numbers has been changed,
so this is an example of the commutative property
of addition: a +b = b+ a.

5+(13+7) = (5+13)-7

The numbers are in the same order but grouped
differently, so this is an example of the associative
property of multiplication: (ab)c = a(bc).
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26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

—4+(2+6) = (—4-2)+6

The numbers are in the same order but grouped
differently, so this is an example of the associative
property of multiplication: (ab)c = a(bc).

-6+ (124+7)=(-6+12)+7

The numbers are in the same order but grouped
differently, so this is an example of the associative
property of addition: (a +b) +c=a+ (b+ c).
(-84+13)+2=-8+(13+2)

The numbers are in the same order but grouped

differently, so this is an example of the associative
property of addition: (a +b) +c=a+ (b+¢).
-94+9=0

The sum of the two numbers is 0, so they are
additive inverses (or opposites) of each other.
This is an example of the additive inverse
property: a + (—a) = 0.

1+(-1)=0

The sum of the two numbers is 0, so they are

additive inverses (or opposites) of each other.
This is an example of the additive inverse

property: a + (—a) = 0.

{0)-

The product of the two numbers is 1, so they are
multiplicative inverses (or reciprocals) of each
other. This is an example of the multiplicative

. 1
inverse property: a+— =1 (a # 0).
a

{5)-

The product of the two numbers is 1, so they are
multiplicative inverses (or reciprocals) of each
other. This is an example of the multiplicative

. 1
inverse property: a+— =1 (a # 0).
a

1.754+0=1.75

The sum of a number and 0 is the original number.
This is an example of the identity property of
addition: a+ 0 = a.

—8.45+0=—-845

The sum of a number and 0 is the original number.
This is an example of the identity property of
addition: a4+ 0 = a.

(4+17)+3 =3+ (44 17)

The order of the numbers has been changed, but
not the grouping, so this is an example of the
commutative property of addition: a + b = b + a.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

1.7 Properties of Real Numbers 49

(—8+4)+12=12+(-8+4)

The order of the numbers has been changed, but
not the grouping, so this is an example of the
commutative property of addition: a +b = b + a.

2@ +y) =22+2y

The number 2 outside the parentheses is
"distributed" over the « and y. This is an example
of the distributive property.

9(t+s) = 9t + 9s

The number 9 outside the parentheses is
"distributed" over the ¢ and s. This is an example
of the distributive property.

553 15

9 93 27
% is a form of the number 1. We use it to rewrite

—2 as —32. This is an example of the identity

property of multiplication.
7 7T 49

12 127 &4

is a form of the number 1. We use it to rewrite
% as — g. This is an example of the identity
property of multiplication.

4(2z) + 4(3y) = 4(2z + 3y)

This is an example of the distributive property.
The number 4 is "distributed " over 2z and 3y.

6(5t) — 6(7r) = 6(5t — 7r)

This is an example of the distributive property.
The number 6 is "distributed " over 5¢ and 7r.

97 +13+3+37=(97+3) + (13 +37)
=100 + 50
= 150

494199+ 141 = (49+1) + (199 + 1)
— 50 + 200
= 250

1999 + 2+ 1+ 8 = (1999 + 1) + (2 + 8)
= 2000 + 10
= 2010

2998 + 3 + 2+ 17 = (2998 + 2) + (3 + 17)
= 3000 + 20
= 3020

159 + 12 + 141 + 88 = (159 + 141) + (12 + 88)
= 300 + 100
= 400

106 + 8 + (—6) + (—8)
= [106 + (—6)] + [8 + (—8)]
=100+0
=100

1
7
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49.

50.

51.
52.
53.

54.

55S.

56.

Chapter 1 The Real Number System

843 + 627 + (—43) + (—27)
= [843 + (—43)] + [627 + (—27)]
= 800 + 600
= 1400

1846 + 1293 + (—46) + (—93)
= [1846 + (—46)] + [1293 + (—93)]
= 1800 + 1200
= 3000

5(47)(2) = 5(2)(47) = 10(47) = 470
2(79)(5) = 2(5)(79) = 10(79) = 790
—4+5+93+5=—4.5.5-93

=—20+5-93
= —100-93
= —9300
2025467+ (—2) = —2+2+25.67
= —4+25.67
= —100-67
= —6700
6t+8—6t+3
=6t+ 8+ (—6t) +3  Definition of
subtraction
= (6t +8)+ (—6t) +3  Order of
operations
= (8+6t) + (—6t) + 3 Commutative
property
=8+ [6t+ (—6t)] +3  Associative
property
=8+0+3 Inverse
property
=(8+4+0)+3 Order of
operations
=8+3 Identity
property
=11 Add.
Ir+12-9r+1
=9r4+ 124+ (-9r) +1 Definition of
subtraction
=(9r+12) 4+ (=9r)+1 Orderof
operations
=(12497)+ (=9r) +1 Commutative
property
=124 974+ (=9r)]+1  Associative
property
=124+0+1 Inverse
property
=(1240)+1 Order of
operations
=12+1 Identity
property
=13 Add.

57.

58.

59.

2 2
Cr—114+11—2
37 + 37

2 2

Definition of subtraction

= Ex + (—11)} + 11+ (—§x>

Order of operations
2 + (=11 +11) + 2
—x+ (— —=z
3 3

Associative property

_2 +0+ 2
3" 3"
= (%m—l—O) + <—§x>

Order of operations

Inverse
property

2 2 .
= gx + (—gac) Identity
property
=0 Inverse
property

1 1

5
1 1
5y+ + ( )+< 53/)

Definition of subtraction

= (%y%— 4) +(—4) + (—%y)

Order of operations

— gl 0+ (< 30)

5
Associative property
1 1
= gy + 0+ (—gy> Inverse
property
1 1
= (gy + 0) + (—gy) Order of
operations
1 1
= 5y + <—gy> Identity
property

=0 Inverse

property
(E)eom(3)

-[Geos]E) oy,
= [(—0.38)(%)] (g) ;:ZZZ;MW@
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61.

62.

63.

64.

= (70 38) [(g) (g)} Associative
property
= (—0.38)(1) Inverse
property
=—-0.38 Identity
property
4 5
(5)om ()
= [(%) (—0.73)] (g) Order of
operations

Commutative

property
4\ (5
= (-0.73) [(5) (Z)} Associative
property
= (-0.73)(1) Inverse
property
=-0.73 Identity
property
t+ (=) +3(2)
=t+ (—t)+1  Inverse property
=[t+ (=t)]+1 Order of operations
=0+1 Inverse property
= Identity property
w+ (—w) + §(4)
=w+ (—w)+1  Inverse property
=[w+ (—w)]+1 Order of operations
=0+1 Inverse property
= Identity property
—3(4-6)

When distributing a negative number over a

quantity, be careful not to "lose" a negative sign.

The problem should be worked in the following
way.
—3(4—-6) = —3(4) — 3(—6)
=—-12+18
=6

3_3,1-3.3_
4 4174 3

=)

—
[N

To rewrite % as %, use the fact that % is another

name for the multiplicative identity element, 1.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

1.7 Properties of Real Numbers

5(9+8)=5-9+5-8
= 45 + 40
=85

6(114+8) =6+11+6-8
= 66 + 48
=114

4t +3)=4-t+4-3
=4t 412

5(w+4) =5.w+5-4
= Hw + 20

7(z—8) =T7[z+ (-8)]
=Tz+4T7(-8)
=Tz —56

8(z — 6) = 8z + (—6)]
= 8z + 8(—6)
= 8z — 48

=8(r) + (=8)(3)
—8r+ (—24)
=—8r—24

—8(r +3)

—11(z +4) = —11(x) + (=11)(4)
=—1lz—44

—5(y —4) = —5(y) + (=5)(—4)
= —5y+20

—9(g —4) = —9(g) + (=9)(—4)
= —9g + 36

—3(12y + 152)
= —3(12y) + (—3)(152)
= [(—=3)-12]y+ [(—3)+15]2
= —16y + (—20)z
= —16y — 20z
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78.

79.
80.
81.
82.
83.

84.

85.

86.

87.

88.

89.
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—2(10b + 20a) 90.

= —2(10b) + (—%)(20a)
= [-3)-10)0-+ [(-3) 200
= —4b + (—8a)
= —4b —8a
8z 4+ 8w = 8(z + w)
ds+4r =4(s+r)
7(2v) 4+ 7(57) = 7(2v + 5r)
13(5w) + 13(4p) = 13(5w + 4p)

8(3r 4 4s — by)
= 8(3r) + 8(4s) + 8(—5y)
Distributive property
= (8+3)r+ (8+4)s + [8(—5)]y
Associative property

= 24r + 32s — 40y Multiply. 92

2(5u — 3v + Tw)
= 2(5u) + 2(—3v) + 2(Tw)
Distributive property
=(25)u+2(=3)|v+ (2:TNw

Associative property 93

= 10u — 6v + 14w Multiply.

—3(8z + 3y + 42)
= —3(8z) + (=3)(3y) + (=3)(42)
Distributive property

=(—38)x + (—3-3)y+ (—3-4)z 04,

Associative property
= —24x — 9y — 122 Multiply.

—5(2z — 5y + 62)
= =5(22) + (=5)(=5y) + (=5)(62)
Distributive property
= (=5+2)x + [-5(=5)]y + (—=5+6)2
Associative property

= —10x + 25y — 30z Multiply. 1

Sr+15=5x4+53

=5(z + 3)
Ip+18=9p+9-2
=9(p+2)
—(4t +3m)
= —1(4t + 3m) Identity
property
= —1(4t) + (=1)(3m)  Distributive
property
= (=14t + (—=1-3)m Associative
property
= —4t —3m Multiply.

91.

—(9z + 12y)
= —1(9z + 12y) Identity
property
= —1(9z) + (—1)(12y)  Distributive
property
=(=1:9)x 4+ (=1+12)y Associative
property
= -9z — 12y Multiply.
—(—bc —4d)
= —1(—5¢c —4d) Identity
property
= —1(—5¢) + (—-1)(—4d)  Distributive
property
=(—1+=b)c+ (—1-—4)d Associative
property
=b5c+4d Multiply.
—(—13z — 15y)
= —1(—13z — 15y)
= —1(—13z) + (—1)(—15y)
=(—1:--13)z + (—1-—15)y
=13z 4 15y
—(—q+ 5r —8s)

= —1(—q +5r — 8s)

= —1(—q) + (=1)(57) + (=1)(—8s)
=(=1+=1)g+ (=1+5)r + (-1+-8)s
=q—5r+8s

—(—z 4 5w —9y)
= —1(—z+ 5w — 9y)
— 1(=2) + (—1)(5w) + (~1)(~9)
=(=1l-—=1)z+ (-1:5)w+ (-1--9)y
=z—-5w+9y

1.8 Simplifying Expressions
1.8 Classroom Examples, Now Try Exercises

(@) 5(4z —3y) = 5(4z) — 5(3y)

= (5-4)z — (5-3)y
=20z — 15y

(b) —(7—6k)+9=—1(7—6k)+9

= —1(7) — 1(=6k) + 9
—746k+9

= —T7+9+6k

=24 6k

N1. (a) 3(2z — 4y) = 3(2z) — 3(4y)

= (3+2)a — (3-4)y
=6z — 12y
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N2.

N3.

N4.

) —4—(-3y+5)=-4—1(-3y+5)
~4—1(=3y) - 1(5)
—4 43y + (—5)
—4+(-5) + 3y
=-9+3y, or 3y—9

@ 52+92—42z2=(5+9—-4)z =10z
M) dr—r=4r—1r=4—-1)r=3r

(c) 8p + 8p? cannot be simplified. 8p and 8p? are
unlike terms and cannot be combined.

(@) 4z +6x—Te=(4+6—-"T7)x =23z
M) z+2z=1z2+12=(1+1)z=2z
(© 4p° = 3p? = (4 = 3)p* = 1p*, or p*

(@) —(3+5k)+Thk=—1(3+5k)+ 7k
= —1(3) — 1(5k) + 7k

=-3-5k+ Tk
=-3+2k

) 72—2-(142)=72—-2-11+2)
=72—-2-1—-z
=6z—-3

(@) 5k —6— (3 —4k)
=5k —6— 1(3 — 4k)
=5k — 6 — 1(3) — 1(—4k)

=bk—6—3+4k

=9k -9

1 2 12N 2,

(b) Zx—g(x—Q)—Zx 3(37) 3( 9)

_3._8
1t 12$+6
__5
= 12x