Chapter 1: Review of Real Numbers

Prep Test
5 7 25 14 39 3-13 13
1. 4 L=yt 2 2
12 30 60 60 60 3-30 30
, 8 7 32 21 11
15 20 60 60 60
30 2.4 _ 522 2
6 15 3.2-5.3 9
g 4.2_45_225 2
155 152 5.3.2 3

5. 8.000 + 29.340 + 7.065 = 44.405
6. 92.00— 18.37 =73.63
7. 2.19(3.4) = 7.446

8. 32.436+0.6=324.36+6=54.06

9. a) —6>-8 Yes
b) —10>-8 No
c) 0>-8 Yes
d 8 >-8 Yes
1
10. —=0.5 C
2
T_07 »
10
3 =075 A4
4
8 0.89 B
100

Section 1.1
Concept Check

1.a) integers: 0, -3
b) rational numbers: —%, 0,-3, 233

2.

c¢) irrational numbers:

72',4.232232223...,g,\/7

d) real numbers: all

a) integers: —17

b) rational numbers: —17.03412, % ,6. 12

¢) irrational numbers: 3 ,—1.010010001...
v

d) real numbers: all

3. 3
4. —m
5. —145
6. 0

7. 56
8. -6
9. 0
10. — 41
11. — 54
12. — 42

Objective A Exercises

13. Replace y with each element in the set to

determine if the inequality is true or false.
—6>-4 False
—4>—4 False

7>—-4 True
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14.

15.

16.

17.

18.

19.

20.

21.

22.

Replace x with each element in the set to
determine if the inequality is true or false.
—6<-3 True
—3<-3 False

3<-3 False

Replace w with each element in the set to
determine if the inequality is true or false.
—2<-1 True
—1<-1 True

0<-1 False

1 <—-1 False

Replace p with each element in the set to
determine if the inequality is true or false.
—10>0 False
—-5>0 False
0>0 True
5>0 True

Replace b with each element in the set then
evaluate the expression.
-(-9=9

=0)=0

—-(9)=-9

Replace a with each element in the set then
evaluate the expression.
-(-3)=3
—-(-2)=2
—(0)=0

Replace ¢ with each element in the set then
evaluate the expression.

|—-4| =4

0/=0

14| =4

Replace ¢ with each element in the set then
evaluate the expression.

|-3]=3

0/=0

71=1

—x > 0 whenever the value of x is a negative
real number.

Since |y| will always give us a nonnegative
result there is no real number y for which
| > 0.

Objective B Exercises
23. {-2,-1,0,1,2,3,4}
24. {-3,-2,-1}

25. {2,4,6,8, 10, 12}

26. {1,3,5,7,9,11, 13}

27. {3,6,9, 12,15, 18, 21, 24, 27, 30}
28. {—20,-16,-12,-8, -4}
29. {x|x >4, x € integers}
30. {x| x <-2, x E integers}
31. {x|x>-2}

32, {x|x< 2}

33. {x|0<x<1}

34, {x|-2<x<5}

35. {x| I<x <4}

36. {x|0< x<2}

37. Yes

38. No

39. No

40. Yes

41. No

42. Yes

43. {x] x<2}

—t—t—t—t—tt—t++—>

-5-43-2-101234S5

44, {x] x<-1}

| »
I I L

[
—
2345

Ll 1
1 ) 1
5432410

) I ) T

pul iy



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55S.

56.

57.

58.

59.

60.

61.

62.

63.

64.

(x| x> 1}

& ] ] | |
< T T

! L1
T 1
1012345

1

L
5432 -
x| x<-2}
S5 -43-2-1012345
{x] -1 <x<5}
5-4-3-2-1012345
{x|] 1<x<3}
S5 -43-2-1012345
] 0<x<3)
S5 -43-2-1012345
(x| -1<x<1}
5-4-32-1012345
(=2,4)
(0,3)
[-1,5]
[0, 3]
(=0, 1)
(—o0, 6]
[-2, )
[3, )
{x| 0 <x <8}
{x| 2 <x<4}
{X|-5<x<7}
(x3<x<4)
{x|-3<x<6}

4<x<s)

[
Ll

65. {x|x <4}

66. {x|x<-2}

67. {x|x>5}

68. {x|x>—-2}

69. (—2.5)
5-43-2-1012345

70. (0, 3)
5-43-2-1012345

71. [-1, 2]

Section 1.1

——t———t+——4+++>

-543-2-1012345

72. [-3, 2]

+—+—+——+—+—+—+++++—

5 4-3-2-1012345

73. (~o0, 3]

n_1 |
i I I T T ) ) T T IJ I I

5-432-1012345

74. (—o0, -1)

P 1

v

4
012345

<

S )

543
75. [3, o)

S5 -4-32-10123435
76. [-2, )

5 -4-32-1012345

Objective C Exercises
77. AUB = {1,2,4,6,9
78. AUB=[-1,0, 1,2}

79. AUB={2,3,5,8,9, 10}

80. AUB=1{1,2,3,4,5,6,7, 8}

v

3
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81.

82.

83.

84.

8s.

86.

87.

88.

89.

90.

91.

92.

93.

94.

9s.

96.

97.

98.

99.

AUB={-4,-2,0,2,4,8!
AUB={-3,-2,-1,0, 1}

AUB={1,2,3,4,5}

AUB={0,1,2,3,4,5}
ANB = {6}
ANB = {0}

ANB = {5, 10,20}

ANB = {1, 9}
ANB=0
ANB=9
ANB = {4, 6}
ANB = {-5,0,7}
[5,0) N (0, 5)
Hx>-1} U {x|x <6}
{x] x>1} U {x]x<-1}

5 432-10123 45
(x| x<2} U {x|x>4}

5 432-10123 45
{x[ x<2} N {x]x>0}

5 432-10123 45
o x>-13 N {xfx <4}

5 -4-3-2-1012345

(x> 13 N{x|x > -2}

|||||lk|:
5-432-1012345

[
o

100. {x] x<4}U {x|x <0}
5432-101234°5

101, {x] x>-3}U {x|x <1}
5432-1012345

102. {x| x>-2}U {x|x <-4}
0

103.  [-5,0) U (1,4]
5432-101234°5

104. (—o0,—2] U [3,0)
i
54321012345

105. [-3,3]N[0.5]
5-432-101234°5

106.  (—0,1) N (—4,0)

—

5432-101234°5

Critical Thinking

107. |4 <4

108.  [x>5

109.  |x—1<5

0. |x-7|>7

1. |x+2/<2

2. |x+3>2

113. |x—a|>b

114.  |x—d/<b
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Projects or Group Activities 5. One number is positive and one number is
negative.

115. AUB=A
6. Yes. Forinstance,—3—(—-7)=4

116. AUA=A
7. At least one of the numbers is zero.

117. BNB=B :
8. 3

118. AUC=A .
9. (~5)

119. ANR=A
10. 8-2-5<(8-2)-5

120. CNR=C

Objective A Exercises
121. BUR=R

11. Negative
122. AUR=R

12. Positive
123. RUR=R

13. Positive
124. BNC= {0}

14. Negative

Section 1.2
Concept Check

15. —15(-11) =165

16. 135+ (=5) = 27

1. a) To add two numbers with the same sign add

the absolute values of the numbers. Then attach 17. -39_5
the sign of the addends. =_39+(-5)
=_44

b) To add two numbers with different signs find

the absolute value of each number. Subtract the 18. —16+(=6) =22
smaller of these two numbers from the larger.

Then attach the sign of the larger absolute value. 19. 87 +(=3) =29

2. To rewrite 8 — (—12) as addition of the

opposite value, we change the —12 to its 20. 400+ (—16) =25
opposite, change the subtraction sign to
addition, and rewrite the expression as 21. 39—-(-6)
follows: 8—(—12) =8+ 12. =39+ (6)

=45

3. No. Forexample, -5+ (-3)=-8

22. 2+ (-18)=-16
4. They are both positive or both negative.

23. (—12)(15)=-180

24. 9 — (-29)
=9+ (29) =38
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25.

26.

27.
28.
29.
30.

31.

32,

33.

34.
35.
36.
37.

38.

39.

40.

41.

42.

238+17=14
19— (-13)

=19 +(13)

=32
-5+19=14
-9+ (-11)=-20
44 +(-4)=-11
20(-13) =-260
-14 -8
=-14+(-8)
=-22

—24(—4) =96
9-(9
=9+(9)

=18
7(-13)=-91
27+ (-8)=19
15+ (-16)=-1
2(-26)=-52

399 +(—21) = —19

The total of —6 and 24 is 18.

—-6+24=18

363 divided by 363 is 1.
363+363=1

80 divided by 80 is 1.
80+80=1

51ess —271s 32
5-(-27)
=5+(27)
=32

43

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

. =56+ (-7)=8
—39(-5) =195

~18 + (- 10)=-28
9+(-3)=-3
(~17)(~12) = 204
—720+—18 = 40
26+ (=6) =20
(-3)(15) =45

24— (-2)
=24+ (2)
=26

—4-39
= 4+(-39)
=43

~21-(-10)
— 21 +(10)
=11

8- (-9)
=8+(9)
=17

107 — (-153)

=107 + (153)

260

The difference between the average
temperatures during the day and at night on
the moon is 260° C.

-12+9=-3
The temperature at the weather station at
10:00am was —3° F.

-282 +223=-59
The new elevation of the hiker is —59 ft.

The difference in elevation between Salton
Sea and Coachella is 148 ft.



Objective B Exercises

59

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

. Negative

—4°=-1024

(—4)’ =-1024
—4°=-4096

(—4)° = 4096

(—4)° is a positive number.

—2*=—(2-2-2-2)=-16
-3*=—-3-3-3-3)=-81

(-5) = (=5)+(-5)- (-5) =125

(1) =(=7)+(=7)- (-7 (=7) = 2401
()" = (DD2/DD2N-DD(-2)-2)
=1024

(~4)° = (A (A4~ =-1024
H"-1

0=

5-8—-12+3

=5+ (-8)+(-12)+3

=3+ (-12)+3

=—15+3

=12

48:6 ~3=288+3=96

24+2:6=12:6=72

14 -4-9=14-36 = 14 + (-36) =22
28 -12+4=-28-3=-28+(-3)=-31
30+ (2:5)=-30 + 10 = -3

~9 + 4(8-15) = -9 + 4(-7) = -9 + (-28)
=-37

76

77.

78.

79.

80.

81.

82.

Section 1.2 7

2(5-7) - 6(18 - 4)
-88

=27 + (-3) + 5(36)
=27 + (-3) + 180
=-9 + 180
=171

9-35 (6-9)°

13 -9

=26 54  -26 157464
13 -9 13 -9
=—2—(~17496)

=17494

3-8-6(4-9) + %

=3.8-6(-5) + _le =24 -(-30) + (-3)

=24 + (30) + (-3)
=51

63+ (2-5)2-16 - 4-8-15
=63+ (-3)2-16-4-8 15
=63+9-16 —48-15

=7-16-32-15
=112-32-15
=65

3(5-8)°+(19-7)=(1-3)
=33’ +(19-7)=(1-3)
=-3(-27) +(12) = (- 2)

=81+ (-6)

=75

28+(7-9)-(1-3)' =14
=28+ (-2)* - (-2)'~ 14
28416+ 14

7-16+14

=112+ 14

=8
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15-19 32-7)* 3-2-2°

83 :
2> 3.2-1 10-4-3

:__4@_% =—1-15+(-48)
4 5 -2
=—-15+-48
_
16
Critical Thinking

84. There is a 3 in the tens place for 117
85. There is a 7 in the ones place for 7%°.

86. The last three digits of 5°** are 625.
87, () <20
Projects or Group Activities
88.a. 71=7-6-5-4-3-2-1 = 5040
b. 8!-6!
= (8:7-6:54:3:2:1) =(6:5-4:3-2:1)
=39,600

c. 01=1

9 9.8.7-6-5-4-3.2-1

Z= =504
6! 6-5-4-3-2-1

10! 10-9-8-7-6-5-4-3-2-1
s! 5:-4-3-2-1

f 7654321
C2151 (2-1)(5-4-3-2-1)

1201
H(12-4) 4(8)

_12-11-10-9-8-7-6-5-4-3-2-1:49

C(4-3-2-1)8-7-6-5-4-3-2-1)

=30,240

1 1

h. =

8I(11-8)! 8I(3)
_11:10-9-8-7-6-5-4-3-2.1__
(8:7-6-5-4-3-2-1)(3-2-1)

Section 1.3
Concept Check

1.

The least common multiple of two numbers is
the smallest number that is a multiple of each
of the two numbers. When adding fractions
with different denominators we need to first
rewrite the fractions as equivalent fractions
with a common denominator. The lowest
common denominator is the LCM of the
denominators.

The greatest common factor of two numbers
is the largest integer that divides evenly into
both numbers.

All integers are rational numbers.

Answers will vary. An example of two
rational numbers that are not integers is —2.34

2

and —.

There is a smallest possible positive integer.
However, there is not a smallest positive
rational number.

a. The LCM of the denominators é ,—L and
8 28

2.

—1s 56.

7

5.3 1 2 2 16

"8 56’ 28 567 56



7.

a. The reciprocal of —iis —2.
27 8
2(.27)_2
30 8) 4
.3
48

Objective A Exercises

9.

10.

11.

12.

13.

14.

Find the prime factorization of 83 and 2.
83=283-1

2 =21

The LCM = 832 = 166

The GCF is 1.

Find the prime factorization of 57 and 9.

57=19:3

9=3.3

The LCM is 19:3-3 =171
The GCF is 3.

Find the prime factorization of 15 and 75.

15=5-3
75=15-5-3

The LCM is 5-5-3.
The GCF is 5-3

Find the prime factorization of 26 and 2.
26=132

2=2-1

The LCM is 26.

The GCF is 2.

Find the prime factorization of 6 and 2.
6=32

2=2-1

The LCM is 6.

The GCF is 2.

Find the prime factorization of 110 and 5.

110=11-5-2
5=5-1

The LCM is 110.
The GCF is 5.

15.

16.

17.

18.

19.

20.

21.

22.

Section 1.3 9

Find the prime factorization of 10 and 55.
10=5-2

55=11-5

The LCM is 110.

The GCF is 5.

Find the prime factorization of 11 and 10.
11=11-1

10=5-2

The LCM is 110.

The GCF is 1.

Find the prime factorization of 34 and 85.
34=17-2

85=17-5

The LCM is 170.

The GCF is 17.

Find the prime factorization of 96 and 8.
96 =3-2-2-2:2-2

8=222

The LCM is 96.

The GCF is 2.

Find the prime factorization of 140 and 7.
140 =7-5-2:2

7=171

The LCM is 140.

The GCF is 7.

Find the prime factorization of 18 and 6.
18 =332

6=32

The LCM is 18.

The GCF is 6.

Find the prime factorization of 14, 42 and 18.

14="72
42=17-3-2
18=3-3-2

The LCM is 126.
The GCF is 2.

Find the prime factorization of 30, 5 and 6.
30=5-3-2

5=5-1

6=32

The LCM is 30.

The GCF is 1.
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23.

24.

25.

26.

27.

28.

Chapter 1 Review of Real Numbers

Find the prime factorization of 30, 5 and 10.
30=5-32

5=51

10=5-2

The LCM is 30.

The GCF is 5.

Find the prime factorization of 4, 27 and 6.
4=22

27=3-33

6=32

The LCM is 108.

The GCF is 1.

Find the prime factorization of 15, 45 and 10.

15=5-3
45=5.3.3
10=5-2

The LCM is 90.
The GCF is 5.

Find the prime factorization of 16, 3 and 12.
16 =2-2-2-2

3=3-1

12=3-22

The LCM is 48.

The GCF is 1.

Find the prime factorization of 12, 42 and 14.

12=3-2-2
42=17-3-2
14=172

The LCM is &4.
The GCF is 2.

Find the prime factorization of 12, 2 and 14.
12=3-2-2

2=2-1

14=172

The LCM is 84.

The GCF is 2.

Objective B Exercises

g [_33)4)__35-4
L1243 12-3

7522 35
32:23 9

ST LA DR VA DA
9 2 -2 18
s (-1 2 )oY
329 3-29
_ 133 3
3-29 29
oI PR (R I iAtE
13 2) 13
_2:2.2-1_ 4
13-2 13
.- (L3127, 2
2 9 2 9 18 18
_—27+2 25
18 18
4, (22 )35
2 12 2-12
__ 35 5
2-3.2.2 8
35. —§+£:_—55+§
4 22 44 44
_—55+38 17
44 44

6. [ 2L o107 7
1A 19) 1119 11

_H-2-2-2 22,
22 1



39.

40.

41.

42,

43.

44.

45.

46.

32 ( 14) 32 -182
_— | - —— | =— —
390 3) 39 39

U 324(-182) 150 50

39 39 13

3 7Y 3 7 15 7

- == — =— 4+ —

4(20) 420 20 20
1

1547 22 1

20 20 10
3 _17) 317
4\ 27 4.27

3.17 17

22333 36

20 ( 25} 80 25
- =—+

7 \ 28) 28 28
_80+25 105 15

T 28 28 4

3 ( 39 3 ( 16)  3-16
4 ‘E)‘Z'(‘E]“m
_3.2.2.2.2 4

© 22313 13
l_(_ﬁj:£+§

2 13) 26 26
_13+28 41

T 26 26

1,9 -1,

= +
211 22 22
—77+78 1

22 22

47.

48.

49.

51.

52.

53.

5S.

56.

Section 1.3

11(32)  11-32
4
11:2:2:2:2:2 44
3.2.2.2.3.3 27

2 (Y 12( 3)__12-3_ 36
11 L 3) 11 1 11-1 11

B(6).cli8

15 (5) 15 15
_-13-18 -31 31
15 15 15

5 ( 34] 29
—_ | - = ——
9 9 9
3 (L2293, 3
37 37) 37 37 37

4 (1) _28 11 _17
18 18 18

E_(_§j_1_5+§_ 5+8 _23
309 9 9 9

222223 46

3-3-2.2.2 9

36

11
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57, i+(_@j:i.(_£j:_ﬂ
39 1 13) 39\ 40) 39-40
5.3 1
0 3.13.2.2.2-5 24

s . 9(20)_ 9-20
20021 20-21
3.3.5.2.2 3

1 5.2.2.7.3 7
11 16) —-99 64 —99+64
59, —— |2 |22 27 _TTRT
4 9) 36 36 36
__3
36
o WL (33 1 73 117
15 7) 15 U 33 15-33
177
5.3.11.3 45
61. 3,539,101
46 12 12 12
11 2 -11 10 1
62. ——+-=—+—=

153 15 15 15

12

. M1 (13)_-33 26 _-33-26_ 59
) 18 36

36 36 36

60, —O(8]__15:8
1613) 163
532225

2.2.2.2.3 2

15 15 15

65. _ﬂ_(ZJ:‘u 10_-12-10 __

5 3

66. —
9

6

8§ (5) 16 15 16-15 1
18 18 18 18

22
15

6. Do T 22 (3 352
s L 5) 8l 7 87 56

8 ( 32) -8 -9
68. ——+| - |=—4——
3 ( 11} 33 33

—88-96 —184 184

33 33 33
5 (13 15 26 15+26 41
69. ~+| = |=—+= =
8 \12) 24 24 24 24
9 6 18 18 18 18

71. No. For instance, there is no integer between
2 and 3.

72. Yes. Add the two numbers and divide by 2.
Objective C Exercises

17

73. =0.85
20

74. 5 =0.9375
16

75. |~ 0318
22

76. 1/ = 0283
60

77. 2~ 0416
12

78. X _ 0872
55

79. % =0.46153846



80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98.

. 29 =0.90625
32

. 0.0986+0.29 = 0.34
. —0.252+(-2.1)=0.12

. 3.4+(-0.09) =3.31

. 0.19—(~20) = 0.19+20 = 20.19

. 0.08+(-3.6) = 0.08—3.6 = -3.52

. 0.05(—1.6) = —0.08

. —60—(~1.3)=—60+1.3=-58.7

. —0.05—(=0.027) = —0.05 +0.027 = —0.023
. —18+(-34)=-52

. —1.5(0.03) = —0.045

. 0.2+(-90) = —89.8

. —0.000035 +-0.001 = 0.035

. —2.7(-0.28) = 0.756

. —0.37+(-0.03) = 0.4

. —0.033—(-3.6) =—0.033+3.6 = 3.567

. —0.00033 +-0.15 =0.0022

. 0.13—-(-0.017) =0.13+0.017 = 0.147

13.2+3300 = 0.004

_Lé.[_ﬁj__éé.(_q
T4 8 11 4 5 11

_ 24 10) 12
20 11) 11

100.

101.

102.

103.

104.

105.

106.

107.

108.

Section 1.3 13

I 5 14 7

E_é[_éJ_LE_ﬁ_H
4

4 3\ 4 12 12 6

58 5.3 58 54

16 9 6 16 9 6 3
__5_20_ 2
18 18 18

9[5 3) 5 9( 17) 5
_____ G+ —=—] —— |+ —
gl18 4) 8 8\ 36) 8

s 7,0y 1 50 13
6 4\ 12 24) 6 4 24

65 81 27

1
6 9 96 32
23,551,322 .3
3 18 6| '
2295 2

3 243 3

145 97

72 7
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109.

111.

112.

113.

114.

115.

116.

(3

71 (3_4)1
8 12) \4 5) 2

el

SE L
24 48 48
0.4(12-23)*+5.8

=0.4(-1.1*+58
=0.4(1.21)+5.8

=6.284
5.4 (0.3)>+0.09
=5.4-0.09+0.09
=541

— 44

1.75+0.25 - (1.25)
=1.75+0.25 - 1.5625
=7-1.5625
=5.4375

(3.5-4.2)"-3.50+2.5
=(-0.7)>-3.50+2.5
=0.49 - 1.4

=-0.91

25.76 + (6.54 = 3.27)°
=25.76 = (2)°
=2576+4

=6.44

(3.09 — 4.77)* - 4.07-3.66
= (-1.68)’ — 4.07-3.66
=2.8224 — 14.8962
=-12.0738

117.

118.

119.

120.

121.

122.

N

123.

2
3_2.4_25_5
4 35 34 6
5

S
_6_.5.2_53__
2 63 62
3

2.5 1
311 6 4
4 2 4
1

8§ 12_24 1, 1

23 i 24T_E:

S(1_3) 5[y s
412 4) 4\ 4 16
5 5 5 16 4

216 12 5 3

) )

1 .
24

1

__ 1728

3(5_5) 3(s) 18
g\6 12 g\ 12 96

L5 1%

1

2.1 11
5 3 4.5 12 5 11
§ 578 1 812
6 8 24
5 11

8 12 1 8 1

24 5 22 181
— =4+ —=

8

1728 96 1728 15 270



124.

125.

126.

127.

128.

S 7 ?
1g 9 1 T 1 =97
271,227 2 18 6
2 3 6
I =96 1 -3 1
=4 — 0 = — —_
2 18 7 2 7 14
17 17

4=
5 5
1 vy 1 1 175 1
2 25 5 5 2 2517 5
1 1 1 1
=t —=—
2 5 5 2
37 2
3 9 2 3 o9 2
_—t == .
4 5 3 4 53
6 6
3 20 52 3 206 2
= — = — . — . —
4 9 63 4 9 53
3 16 91
=4 —=—
4 9 36
1-2-3  _5

3.5-1 14
-5 14 5
T4 7 2

32-5)  _g

—22-6) § -9 10
1-32-5 10 § 5
23-1 5
95 9
T8 10 16

Section 1.3

Critical Thinking

129.

130.

131.

132.

133.

5
The decimal representation of 2—3 isa

rational number since it is the ratio of two

integers. Therefore it cannot be a non-
terminating, non-repeating decimal.

No. By the Order of Operations

15

Agreement, the correct expression to enter

is (2/3)(3/4)
2 2 2
2+ 2 2+ _E_2+E
2+1 3 3
:2+2+ﬂ:2+2§:2+§:z
3 2 2
1+ 2 =1+ 2
4 4
3+ 6 3+ G
S+—— S5+—
7+38 15
2 2
=1+ =1+
4 81
34+ 3+4+—
81 15
15
2 2 303
=1 =1 =14+2+—
fe0 s Ty
81 81
=1+2_81=1+162=155
303 303 101
3- ! =3- !
PRI S
31 8
3 3
=3- 18:3—%=3—1+2
3-1-0 2 8
8
=3_13i: 8 55
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1 1 1
134. 1 1 1 11 1
21 1 2 1.1 21,
2 1 2 1 2
2 2
11 1 6
11 1.2 77
2 3 2 6
2

Projects or Group Activities

135. The denominator is the product of a
power of 2 and a power of 5.

Check Your Progress: Chapter 1
1. {x—-4<x<5}

2. {x|]x>2}
3. [4,8]
4. (—o,-3)
5. {x] x<-2}U {x|3<x<5}
S5-4-32-1012345
6. {x| x<0} N {x|x>-3}
S5 -43-2-1012345
7. —495+(-33)=15
8. -13-6=-19
9. 9(-15)=-135
10. =6 + (=30) = —36
11. 28 + (—10) = — 38

12. 31+ (-7) = 24

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

~13-(-17)=-13+17=4
~18+(-4)=-22

_i( 17) 317 _ 1

17\ 39) 17-3-13 13

7 8_ 7 -104 111 _ 37

39 3 39 39 39 13

35 (_3_5}_105 -35_70 _35
12 12 6
13 10_ 13 -10_ 23

9 9 9 9 9
3.(1_9 4_13
8 | 6) 24 24 24

E;(_EJ_E.(_ZJ__ﬂ__E
6 L 2) 6 3 3.2.3 3

5 (-32)=-5+32=27
2-3=-2+(3)=-5
—4+28=24

84+ (-4)=21

T (3\_7(l6y__7-2.2:2.2 14
g \16) 815 2.2.2.5 5

7 11
—+
15 L 20

28 33 5 1

T60 60 60 12



2. M _ 0.916
12

30. 27 =0.84375
32

31. 48 -36+2°=48-36+4=48-9=39

32.3(4-7"—-6+23
=3(-3)’-3-3
=3(9)-9
=27-9
=18

3 (1) 4 3 (1)9 3 1
_Z_(EJT_Z_(%)Z_Z_E
12111
16 16 16

"6 3 6\5 15) 6 3 615

>3 sy s 1
62 6\15) 4 18

_H_ 2.8
3636 36
3.3 _1
35,04 6 1 1 1 -1 1
2 (1 3y 2 1 2 12716
2 4 6
L -tie 1 4 11
2 121 2 3 6

Section 1.4
Concept Check

1. Addition and multiplication have a
commutative property.

8.

Section 1.4

Addition and multiplication have an
associative property.

The inverse of —a is a.

The multiplicative inverse of ¢ is —.
c

Distributive Property
Expressions ii and iii are undefined.
No. The variable parts are not the same.

Yes. They have the same variable part.

Objective A Exercises

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

3.4=4.3
T+15=15+7
B+4)+5=3+(4+5)

(3-4)-5=3-(4-5)
5.
6 is undefined.

5-0=0
3(x+2)=3x+6

5y +4) =5y +20

—~ -0
-6

@+ [-+»]=0

L~mn:1
mn

x-1=x

17



18

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

Chapter 1 Review of Real Numbers
2(3x)=(2-3)x

ab + bc = bc + ab

The Division Property of Zero

The Inverse Property of Addition

The Inverse Property of Multiplication

The Commutative Property of Multiplication
The Addition Property of Zero

The Associative Property of Addition

The Division Property of Zero

The Distributive Property

The Distributive Property

The Multiplication Property of Zero

The Associative Property of Multiplication
The Commutative Property of Addition
When the sum of a positive number » and its
additive inverse are multiplied by the
reciprocal of the number 7, the result is 0.
When the product of a negative number » and

its reciprocal are multiplied by the number #,
the result is 7.

Objective B Exercises

37.

38.

39.

ab + dc
23)+ (4)(-1)=6+4=10

2ab — 3dc
2(2)3) -3(HH=43)-34)

=12-12=0

4ed + a?

4(-1)(—4) = (2)* =4(-1)(-4) - 4
=(-4)(-4)+4=16+4=4

40.

3 —(A- (D)=
=3"-(-3)’=9-9=0

b —(d-c)
3 (—4+1)

41. (b—2a)i+c

(3-2Q))" +(-1)

=3-4*+(-1)

=D+ (D) =1+(-1)=0

2. (b—c)’ +(b—d)

43.

44.

45.

46.

47.

B—(H4) == (A=)~ (3+4)
=7 +7=49+7=7

(bc +a)® +(d —b)
B(=D+2)* +(-4-3)=(-3+2)" +(-4-3)

= (-1’ +(—7):1+(—7):—%

1 1

Sl E
3 4
Vs Lo gLy 1
3(3) 4(4) 3(27) 4(64)
=9-(-16)=9+16=25
la4—lbc
4 6
Loy Yaayvepntae -l
1(2) 6(3)( 1) 4(16) 6(3)
:4+l:2

2 2
2bz+ﬂ

2

2. A 6.8
2(3) e 2(9) = .

- 18_ 9
=18+ (—4) = R
3ac_ ,
—4
32D (—1)? = 32D

—4 —4
_6CD -6,
-4 -4
_6 4 2 1
4 4 4 2



48.

49.

50.

51.

52.

53.

54.

55.

2d —2a
2bc
2(-4)-2(2) -8-4 -12

2B el 6 °

3b—5c¢
3a—c
33)-5(-1) _ 9+5
32)-(=D) 6-(-1)
14 14,

6+1 7

2d —a

b—-2c
2(-4)-(2) -8-2
3-2(-1) 3-(-2)
-0 _-10_,

“3+2 5

a—d

b+c
2-(4)_2+4_6_
34(-1) 2 2

a* + d
(2)° + (=4)| = 4 + (=4)| = 10| = 0

—ala + 2d|
=22 +2(-4)| = 22 + (-8)|
=-2|-6|=-2(6)=-12

dlb—2d|
—43 -2(=4)| = —43 - (=8)|
= —43 + 8| =—4[11| =—4(11) =—44

2a—-4d
3b—c
2(2)-4(—4) _4—(-16)
33)—(=1) 9+l

441620
T 10

2

56.

57.

58.

59.

60.

61.

62.

63.

Section 1.4

3d-b
b-2c
3(-4)-3 -12-3 15 _ 3
3-2(-1) 3+2 5
34 ab—4c

2b+c
_3(_4)+M :12+ﬂ

23)+ (-1 6-1

=U+J£:42+M=12+2=6
—2bc + betd

ab—c

- L BEDEE)| =34
S ETewras A Ty

=6+

lq=6+}q=6+1=7
7

2(d—-b)+Ba-c)
2(-4-3)+B@2)-(=1)
=2(=7)+(6-(=1)
=2(-7)+(6+1)=2(-7)+7
=—14+7==-2
(d—4a)’ ¢’
(-4-4(2))" +(-1)* =(-4-8)* + (-])°
=(=12)> +(=1)’ =144+ (-1) =144

2
—d*-c’a

— (-4’ - (-D’(2)=-16-(-1)(2)
=—16-(-2)=-16+2=-14

ac—d
2(=1) - (-4)’ = (4)(~1) — (-64)
=—4+64=60

~d’ + dac

—(=4)’ +4Q2)(-1) = ~(-64) + 42)(-1)
= (-64) + (B)1) = ~(-64) + (-8)
=64+ (—8) =56

19



20

64.

65.

66.

67.

68.

Chapter 1 Review of Real Numbers

ba
3)=9

4@
4% =4* =256
b

a
(2 =38

If a =-38, b =-52 and ¢ > 0, the numerator is
positive and the denominator is negative
therefore, the expression is negative.

If a > 20, b= 18 and ¢ < 0, the numerator is
negative and the denominator is negative
therefore, the expression is positive.

Objective C Exercises

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Sx+T7x=12x

3x+ 10x =13x
3x—-5x+9x="Tx

—2x +5x —Tx=—4x
5b—8a—-12b=-8a—-"7bh

—2a+7b+9a="7Ta+7b

1
5(3y) =y

S5x+2)=5x+10
3(a—5)=3a-15

3(x-2)=-3x+6

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

9s.

96.

97.

98.

99.

100.

—5S5(x-9)=-5x+45

(X =y)=x+ty
—(Hy) = —x-y
3x—2y)—5=3x-6y-5
4x -3Q2y —5)=4x—-6y+ 15

3x+8Bx+5)=3x+24x+40
=27x+40

25x + 10(9 —x) = 25x + 90 — 10x
= 15x + 90

2x -3(x—-2y)=2x-3x+6y=—x+ 6y

3[x —2(x +2y)] =3[x — 2x — 4y]
=3[x—-4y]=-3x-12y

54+2Bx-7)=5+6x—-14=6x—-9
7-3(@a-5=7-12a+15=-12a+22
S5v=32-4v)=5v-6+12v=17v-6

3m—-2(4m+3)=-3m—-8m—-6
=—11lm-6

—3+42z-9)=-3+8-36=8z-39
-5-6(2y-3)=-"5-12py+18=-12y + 13

5[-2—6(a—5)] = 5[-2 - 6a +30]
= 5[28 — 6a] = 140 — 30a

3[a—5(5 - 3a)] = 3[a— 25 + 154]
=3[16a —25] = 484 — 75

S[y —3(y —2x)] = 5[y — 3y + 6x]
— 5[6x —2y] = —10y + 30x

—2(x—-3y)+23y—5x)=—2x+ 6y + 6y —-10x
=—12x+ 12y

4(—a—2b) —2(3a—5b)
=—4a—8b—6a+ 10b
=—10a+ 2b



101.

102.

103.

104.

10S.

106.

107.

108.

5(3a —2b) — 3(~6a + 5b)
=15a—10b +18a — 15b
—33a-25b

—T1R2a—-b)+2(-3b+a)
=—14a+7b—6b + 2a
=—12a+b

3x —2[y —2(x + 3[2x + 3y])]
=3x-2[y-2(x+ 6x+9y)]
=3x-2[y—2(7x + 9)]

=3x—-2[y— 14x — 18y]

=3x—2[ -14x — 17y] =3x +28x + 34y
=31x+ 34y

2x —4[x —4(y - 2[5y + 3))]
=2x—4[x—-4(y— 10y —6)]
=2x—4[x—-4(-9y—-06)]
=2x —4[x + 36y + 24]
=2x —4x — 144y - 96
=—2x—144y-96

4 -2(7x —2y) —3(—2x + 3y)
=4 —14x +4y+ 6x—9y
=4-8x—-5y

3x+8(x—4)-3(2x—y)
=3x+8x—-32-6x+3y=5x+3y—32

Simplify 31a — 1026 + 73 — 88a + 256b —
73 to —57a + 154b.

a) The coefficient of a is negative.

b) The coefficient of b is positive.

c) The constant term is 0.

The correct answer is (b). Using the
Distributive Property we have

3[5—2(y—6)] = 15— 6(y— 6)

Critical Thinking

109.

110.

0.052x + 0.072(x + 1000)
=0.052x + 0.072x + 72
=0.124x + 72

0.07x +0.08(10,000 — x)
=0.07x + 800 — 0.08x
= 0.01x + 800

Section 1.5 21

t t 3t 2t S5t t
m, L t_or A St t

20 30 60 60 60 12
11, tpt_st 4 O

475 20 20 20

Projects or Groups Activities

113. a. 4®5=6
b. 6&®3=4

c. 3¥=3®3=2
114.  Yes, the operation ® is commutative.

115. Yes, because 2® (3®5) =2and
2®3)®5=2.

116. Yes, it appears that the operation ® is
associative.

117.  The multiplicative inverse of for the
® operation is 3 because S®3 =1.

Section 1.5
Concept Check

1. a. “The sum of ¢ and »” means to add a and

b.

b. “The product of a and »” means to
multiply a and b.

c. “The quotient of a and b” means to
divide a and b.

d. “The difference between a and b means to
subtract a and b.

2. No. The first is x — 2; the second is 2 — x.

3. No. The first is m — 10; the second is 10 — m.

4. The second number would be expressed as
14 —x.
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10.

11.

12.

13.

14.

Objective A Exercises

Let n represent the unknown number.
Eight less than a number: n — 8

Let n represent the unknown number.
The product of a negative six and a number:
—6n

Let n represent the unknown number.

Four-fifths of a number : i n

Let n represent the unknown number.

The difference between a number and twenty:

n—-20

Let n represent the unknown number.

The quotient of a number and fourteen: %

Let n represent the unknown number.
A number increased by two hundred: » + 200

Let n represent the unknown number.

Five subtracted from the product of the cube
of eight and a number: 8°n — 5

No. This is not the same as the given
expression 8n° — 5.

Let n represent the unknown number.

Fifteen more than the sum of five times a
number and two: (5n+2)+ 15.

Yes. This is the same as the given expression
(5n+2)+15.

Let n represent the unknown number.

A number minus the sum of the number and
two: n—(n+2)
n-(mn+2)=n-n-2=-2

Let n represent the unknown number.
A number decreased by the difference
between five and a number: n— (5 —n)
n—-(5-n=n-5+n=2n->5

15.

16.

17.

18.

19.

20.

21.

Let n represent the unknown number.
Five times the product of eight and a number:
5(8n) =40n

Let n represent the unknown number.
A number increased by two-thirds of the

2
number: n+§n =—n

3

Let n represent the unknown number.

The difference between seventeen times a
number and twice the number:
17n—2n=15n

Let n represent the unknown number.
One-half of the total of six times a number

and twenty-two: %(6}1 +22)=3n+11

Let n represent the unknown number.

The difference between the square of a
number and the total of twelve and the square
of the number:

The square of the number: 7>

The total of twelve and the square of the
number: (12 + #°)
w—(12+n)=n"-12-n*=-12

Let n represent the unknown number.
Eleven more than the square of a number
added to the difference between the number
and seventeen
Eleven more than the square of a number:
n+11
The difference between the number and
seventeen: n— 17
@+1D)+n—-17)=n"+11+n-17

= +n-6

Let n represent the unknown number.

The sum of five times a number and twelve is
added to the product of fifteen and the
number.

Five times the number and twelve: 57 + 12
The product of fifteen and the number: 15#
(5n+12)+152=20n+ 12




22.

23.

24.

25.

26.

Let n represent the unknown number.

Four less than twice the sum of a number and
eleven.

Twice the sum of a number and eleven:
2(m+11)
2(n+11)—4=2n+22-4=2n+18

The sum of two numbers is fifteen. Let x
represent the smaller of the two numbers.
The larger number is 15 —x.

The sum of two more than the larger number
and twice the smaller number:
(15-x+2)+2x=17+x

The sum of two numbers is twenty. Let x
represent the smaller of the two numbers.
The larger number is 20 — x.

The difference between two more than the
larger number and twice the smaller number:
20 -x+2)—2x=22-3x

The sum of two numbers is thirty-four. Let x
represent the larger of the two numbers.
The smaller number is 34 — x.
The quotient of five times the smaller number
and the difference between the larger number
and three:
534 -x)

x-3

The sum of two numbers is thirty-three. Let x

represent the larger of the two numbers.

The smaller number is 33 — x.

The difference between six more than twice

the larger number and the sum of the smaller

number and three:

2x+6)—(33-x+3)=2x+6-33+x-3
=3x-30

Objective B Exercises

27.

a) Letj represent the number of jobs in
November.

December jobs number: j + 200,000

b) Let r represent the unemployment rate in
November.

December unemployment rate: » — 0.2.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Section 1.5 23

Let d represent the number of Internet users.

1
Number of tablet users: Et

Let d represent the distance from Earth to the
moon.

Distance from the Earth to the sun is 390
times the distance from the Earth to the moon:
390d

Let L represent the length of the longest road
tunnel in Norway.

The longest rail tunnel in Japan is 18.2 mi
longer than the longest road tunnel in
Norway: L+ 18.2

Let x represent the amount in the first
account. The total amount in both accounts
is $10,000.

The amount in the second account: 10,000 — x

Let L represent the length of the shorter
piece. The total length of the board is 12 ft.
The length of the longer piece: 12 — L

Let x represent the measure of angle B.

The measure of angle A4 is twice the measure
of angle B: 2x

The measure of angle C is twice the measure
of angle A: 2(2x) = 4x

Let L represent the length of the longer piece.
The total length of the fishing line is 3 ft.
The length of the shorter piece: 3 — L

In 2013, a house sold for $30,000 less than
the same house in sold for in 2010.
s represents the selling price of the house in
2013.

In 2013, a house sold for $30,000 less than the
same house in sold for in 2010.

p represents the selling price of the house in
2010.
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Critical Thinking

37. a. The product of mass m and acceleration a:

b.

ma
The product of area A and the square of
the velocity v: 4v*

. the sum of the principal P and the interest

I. P+1

. the sum of twice the length L and twice the

width W: 2L +2W

. the product of 16 and the time # squared:

167
the product of four-thirds © and the radius r

4
cubed: — 1.

. the quotient of the product of mass 1 m and

mass 2 M and the distance r squared:
mM

2
r

Projects or Group Activities

38. Answers will vary. For instance, the product
of 5 and x; 5 times x.

39. Answers will vary. For instance, the quotient
of a and b; the ratio of a to b.

40. The difference between 5 times y and 4.

41. The sum of twice x and 3.

42. 5 times the difference between y and 4.

43. Twice the sum of x and 3.

Chapter 1 Review Exercises
1. {-2,-1,0,1,2,3}

2. ANB={2,3}

3. (-24]

5 -4-3-2-1012345

4. The Associative Property of Multiplication

10.

11.

12.

13.

14.

15.

16.

17.

—4.07+23=-1.77

(a—2b%)=+(ab)
(4-2(-3)")+(4(-3))
= (4-2(9)) + (4(-3))
= (4-18)+(~12) = -14 =+ (-12)
_-14_7
—12 6
. (42) . (_3)2 =-2-16-9=-288
4y —3[x—2(3 — 2x) — 4y]

=4y —3[x—6+4x—4y]

=4y —3[5x — 4y — 6]

=4y —15x+ 12y + 18 =16y — 15x + 18
3

3
The additive inverse of ——1is —.
e <-35
x|x<1j

-5-432-101234S5

-10-(-3)=-10+3=-7
2 3 20 18
_t — = —— 4 —
35 30 30
_—-20+18_ -2 1
30 30 15
3+ =Gty
2 3.3_.35_.35_.5
8 83 83 8

Replace x with each element in the set to
determine if the inequality is true or false.
a) —4>-1 False

b) —2>-1 False

c) 0>-1 True

d) 2>-1 True

3
a

2a°

2(—3)2—%23)=2(9)—_i3
=18—(-2)=18+2=20



18

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

L1812+ 8|=18—|-4/=18-4=14

2_ 2 _
20+%=20+u=20+i
3°+2 9+4 13
=20-E=52
5
[3, )
+——+—t—t—t+—t+—+—+—+++>

5 -432-1012345

AUB={1,2,3,4,5,6,7,8}

—204+(-17)=12
[x|-2 < x< 3}
2.5 1
3 6. 2.4__6_2.4
1 3 39 1 39
2 4 4
b1y 2.4
6 \ 4) 3 9
__ i 4. 29
6\ 1) 3 4
2. 3_5
3 2
6x—-21y=312x—-"7y)

] x<=3; U {x{ x> 05
—

|
1
5432 -

»
T »

[
| —
10123435

2x-3)+42-x)="2x+6+8—4x
=—-6x+14

Replace p with each element in the set to
determine the value of —| p |

a) —|—4|=—4
b)—|0]=0
o)—|7|=-7

The Inverse Property of Addition

—3.286+(-1.06) = 3.1

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Chapter 1 Review Exercises

7 0583
12

Replace y with each element in the set to

determine if the inequality is true or false.

a) —4>-2 False
b) —1>-2 True
c) 4>-2 True

{-3,-2,-1,0,1}
xlx<7)
AUB = {-4,-2,0,2,4,5,10}

ANB=0
{x[x<3} N {x|x>-2}

5-4-32-1012345

(=3,4) U [-1,5]
5 -4-32-1012 3435
2-(-3)=2+3=5

5 (1) 5 (2) 3 1
—_— |- =—-—t ] - |=—-— =
6 \3 6 \6 6 2
(-3)*=3(20-1) = (-3)* - 3(19)
=81 —-57=24

(<37~ (2-6)*-5=(=3) — (45
=—27-16-5=-27-80=-107

—8ac+b’
—8(=1)(-3)+2% =—8(=1)(-3) + 4
= 24+4=-6

25

—(Ba+b)-2(-4a-5b)=-3a—-b+8a+10b

=5a+9b

Let x represent the unknown number.
Four times the sum of a number and four:
4x+4)=4x+16




26

46.

47.

48.

49.

50.

51.

52.

Chapter 1 Review of Real Numbers

Let 7 represent the flying time between San
Diego to New York.

Total flying time is 13 h

The flying time between New York and San
Diego: 13 —¢

Let C represent the number of calories burned
by walking at 4 mph for one hour.

The number of calories burned cross country
skiing for one hour is 396 more than the
number of calories burned walking: C + 396

Let x represent the unknown number.

Eight more than twice the difference between
a number and two: 2(x—2) + 8

2 —2)+8=2x—-4+8=2x+4

Let x represent the first integer.

The second integer is 5 more than four times
the first integer.

The second integer: 4x + 5

Let x represent the unknown number.
Twelve minus the quotient of three more than

x+3

a number and four. 12 —

x+3_ﬁ_x+3

12 -
4 4 4
_48—x+3 45-«x
4 4

The sum of two numbers is forty.

Let x represent the smaller number.

Let 40 — x represent the larger number.

The sum of twice the smaller number and five
more than the larger number: 2x + (40 —x) + 5
2x+(40-x)+5=2x+40-x+5=x+45

Let w represent the width of the rectangle.
The length is three feet less than three times
the width: 3w —3

Chapter 1 Test

1.

2.

3.

—52(4) =208
ANB = {5, 7}

(-2)(-37 = (-8)9) =72

10.

11.

12.

13.

14.

(—o,1]
+—————t— 4+ttt

-5-432-101234°5

ANB={-1,0, 1}

(a—b)> +(2b+1)

(2=(=3)* +(2(-3) +1)
= (2+3)> = (-6+1)

= (5 +(-5)
=25+(-5)=-5
-3-(-5=-3+5=2
2x —4[2 = 3(x + 4y) — 2]
=2x—4[2-3x-12y-2]
=2x—4[3x—12y] =2x + 12x + 48y
= 4x + 48y
The additive inverse of —12 is 12.
~5%-4=-25-4=-100
{x|x<3} Nn{x|x>-2}
5 -4-32-10123 4S5
8—5(3-51+102=8—-5(-8)+ 102

=8+40-102=8+42=8+8
=16

3 4 12 12
_3 ot o1y .3t 12
4 36 \ 12) 4 36 1
31 13
=—4 —=—
4 3 12

B+4)+2=4+3)+2

;522 ) 233 _ 3
"L 3 \16 3.2.2.2.2 8



16. Replace x with each element in the set to
determine if the inequality is true or false.
-5<-1 True

3<—1 False
7<-1 False
17. b>=¢?
a—2c

(3=’ _9-1_8

2-2(-1) 242 4

18. —180+12=-15

19. 12—4(52 _1J+16=12—4(£J+16
3 3
=12—4(%}+16=12—4(8)+16
—12-32+16=12-2=10
20. (3, )

S5 -43-2-1012345
21. AuB={1,2,3,4,5,7}
22. 3x —2(x—y)—3(y—4x)
=3x—-2x+2y—-3y+12x
=13x-y

23. 8-4(2-3)*+2=8-4(-1)*+2

—8-2-6
24, 310 =325 2
sU21) 537 7

25. The Distributive Property
26. {x] x<3} U {x|]x<-2}

5-4-32-10123435
27. L —038
18

28. AUB={-2,-1,0,1,2,3}

29.

30.

Chapter 1 Test 27

The sum of two numbers is nine.

Let x represent the larger of the two numbers.
Let 9 — x represent the smaller number.

The difference between one more than the
larger number and twice the smaller number:
x+1)—209-x)
x+1D)-209-x)=x+1-18+2x=3x—-17

Let x represent the amount of cocoa produced
in Ghana.

The Ivory Coast produces three times the
amount of cocoa produced in Ghana: 3x



Chapter 10: Exponential and Logarithmic Functions

Prep Test Vertex: \ . /

11 (0, -1).
1. 32=_—_—_ Axis of 5

39 symmetry: \ /

x=0.
—4 4 4 2 4
2 [L) =[2] =2t =16 ,
2 1
3. —= LS =27
8 2

Section 10.1
4. fl)y=x'+x
A-D =D+ (1) =1+(1)=0 Concept Check
PN 3_ -
A3 =@y + Gy =81+27-108 1. An exponential function with base b is

defined by ix)=5b",b>0,b# 1, and x is

5 3x+7=x-5
any real number.

2x+T7=-5
2x=-12 . L
=6 2. The natural exponential function is the

function defined by f{x) = ¢' where e is an
irrational number approximately equal to
2.71828183.

The solution is —6.

6. 16=x"—6x
0=x"—6x-16
0=(x—8)(x+2)
x—8=0 x+2=0

x=28 x=-2

3. ff)=bb>0,b#1
(ii1) (iv) and (vi) cannot be the base.

The solutions are —2 and 8. 4. 3 i(e)s
7. AQ A+ 3 ves

5000(1 + 0.04)° = 5000(1.04)° o) No

= $6326.60
8. f)=x-1 Objective A Exercises
__b_0 _0_, 5. fn)=3"
2a 2(1) 2 a) f(2) — 32 =9
f0)=(0)° -1=-1 b) f(0)=3"=1

1 1
2)=32=_—_=_
) f(-2) 779



H(-3)=2"7=—=
a) H(-3) 5

b) H(0)=2°=1
) H2)=2*=4

a) g(3)=2""=2"=16
b) g()=2""=2%=4

C) g(_3) — 2—3+1 — 2—2 — i —

N

2) F(—4)=3+2=36=1

b) F(-1)=3"2=3"=

¢) F(0)=3""=3"= !

Section 10.1 483

. G(x)=e""?
a) G(4)=e"? =e* ~7.3891

b) G(-2)=e??=e' = eil ~0.3679

c) GG) =12 = o £ 1.2840

. f(x)=e>

a) f(-2)= e =t = i“

e

b) f] (—%) =’V = = e% ~0.2636

~0.0183

¢) f(2)=e"® =e* ~54.5982

. H@r)=e""

a) H(-)=e """ =¢* x54.5982
b) H3)=e¢>" =¢’ =1

1
ez

¢) H5)=e>" =e? =—~0.1353

1
. Pt)y=e?

1

a) P(<3)=e 2  —e'? ~44817

. F(x)=2%
a) F(2)=2% =2*=16
b) F(-2)=2» =2*=16

c) F(%j =207 = 2916 —1 4768



484 Chapter 10 Exponential and Logarithmic Functions

16.

17.

18.

O(x)=27"

R
9 03)=27 =2"=5=—>

P
b) O(-1)=2" :21:?25

2 11
¢) 0(-2)=27 :24:2_4:E
S=e"
a) f(-2)=e??=¢ =ei2 =0.1353
b) f(2)=e??=e? =ei2 =0.1353
) f(-3)=e¥2 = :(eg%zo.om
f(x)=e> +1

a) f(-)=e?" +1=¢’ +1=8.3891
b) f(3)=e2<3>+1=e6+1=ei6+1=1.0025

¢) f(=2)=e?® =1=¢"+1=555982

19. fla) > f(b)

20.

b>1

Objective B Exercises

21. fix)=3" N
X | y N
0 1 .
-1 %
1 3 4 2 4

22. filx)=3" )
X ‘ y N
0 1 X
-1 3
A

23. flx)=2" )
X y N
0 2 i
-1 1
1 4

24. fix)=2" A
x y
0 % ,
_1 % =
1 1
2 2 2

1 X

25. f(x)= 3 .
x |y X
0 1
-1 3
LK
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v 3\
4 30. f(x) =(—] \ L
\ 2 \ 4
\\ . \\
~N x ‘ y N
i 0 1 i
4 2 2 4 . % 4 2 2 4
_") 1 % _,’
27. f(x)=2"+1
X y ) Y
O 2 v 31. f(x) = eHl _].
-11] 3 - 4 Y/
1 A /
4 2 4 2
4 2 | 4
4 2
28. f(x)=2"-3 4
4 / 32. f(x)=e " +1
, /
407
4 -2 4
— 4 2 2 | 4 |
- 2
4
£ 3. W) =32(1—-¢™)

v(4)=32(1—-e*)~31.41
The speed of the object after 4 s is 31.41
ft/sec.

, 34. F(n)=500(1.00021918)>*
F(9) = 500(1.00021918)**” ~1027.14

The value of the investment after 9 years is
$1027.14.

IS
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35. (i) and (iii) have the same graphs. Projects or Group Activities
(i1) and (iv) have the same graphs.
36. (i) and (iii) have the same graphs. 40. . (1 + 1j
n

(i1) and (iv) have the same graphs.

100 2.704814
1000 2.716924

Critical Thinking 10.000 2718146
37. P(x) = (\/g)x 100,000 2.718268
4 Y / n
As n increases, (1 + —j becomes closer to e.
R n
IR x 41.

n (1+n)""
0.01 2.704814
0.001 2.716924

0.0001 2.718146
0.00001 2.718268

=
'

o
~

IS

1/
As n decreases, (1 + n) " becomes closer to e.

) Section 10.2
Concept Check

2 1. A common logarithm is a logarithm with a
base of 10.

IS

2. A natural logarithm is a logarithm with a

. base of e.
39. f(x)=nx

) 3. log;25=2

N

5 4. log,,1000=3

1
16

4 | 2 2 ) 5. log, -2

6. mu=v

IS

7. 3 =81
8. 107 =0.001

9. e’=p



10. 57! =

11. False
12. True
13. True
14. False
15. True
16. True

Objective A Exercises

17. log, 81 =x
3" =81
x=4
log, 81=4

18. log, 49 = x
7" =49
x=2
log, 49 =2

19. log, 128 =x
2" =128
x=7
log, 128 =7

20. log 125=x
5% =125
x=3
log.125=3

21. log100 = x
10 =100
x=2
log100 =2

22,

23.

24,

25.

26.

27.

28.

Section 10.2

log0.001 = x
10" =0.001
x=-3
log0.001 =-3

Ine’ =x
3lne=x
3(D)=x
x=3

Ine’ =3
Ine* =x
2lne=x
2)=x
x=2

Ine* =2

log,1=x
8" =1
x=0
log,1=0

log, 243 =x
3" =243
x=35
log,243 =5

log, 625 =x
5% =625
x=4

log, 625=4

log, 64 =x
2" =64
x=6

log, 64=06

487
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29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

log, x=2
3 =x

x=9

x=64

log, x=6

x=64

log, x=0
4° = x

x=1

logx=2.5
10245 =x
x~316.23
logx=3.2
10°% = x

x ~1584.89

39.

40.

41.

42.

43.

44.

45.
46.

logx =-1.75
107175 =x

x ~0.02

logx =-2.1
1072 =x
x ~0.01

Inx=2
el =x

x~7.39
Inx=14
1.4

e’ =x

x ~4.06

Inx=-—
2
-1/2

e =x
x~0.61
Inx=-1.7
e—1.7 =x
x~0.18

x>1

Suppose logs(—2) = x . Then 5" = -2.
However, 5° > 0 for all real numbers x.

Objective B Exercises

47

48

49

50.

51

52

53.

. log, (xy) =log, (x)+1log,(»)

. logh(iJ =log, (x) —log,(»)

. False
x>0

. log,,1=0
. In1=0
Ine=1



54.

5S.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Ine™ =3x
2
210g2(x +1) — xZ +1

47 =3x+1

log,
log, 5" ' =x? —x—1

810g8(3x—7) — 3x _ 7
log, (xz) =log, x +log, z
log,(rt) =log, r+log, ¢

log, x” =5log, x

log, y7 =Tlog, y

logb(gj =log, r—log, s

logC[iJ =log, z—-log, 4

10g3(x2y6)= log, x* +1log, »°
=2log, x+6log, y

10g4(t4u2)=10g4 t* +log, u’
=4log,t+2log, u

3
log{u J =log, u’ —log, v*

4
v

=3log, u—4log, v

72.

73.

74.

75.

76.

77.

78.

79.

Section 10.2 489

5
loglo(j_z) =log,, s’ —log, 1

=5log,, s —2log,,?

log, (rs)2 = 2log, (rs) = 2[log, r + log, 5]

log, (x*y)’ =3log, (x*»)
= 3{log, x” + log, )]
=3[2log, x +log; y]
=6log, x+3log, »

ln(xzyz):]nx2 +lhy+Inz
=2Inx+lny+Inz

]n(xyzz3)=h‘UH—]ny2 +Inz’
=lnx+2lny+3nz

2
logs[%] = IOgS xyz _10g5 z*

=log, x +log, y* —log, z*
=log, x+2log, y—4log, z

2

logb[gJ =log, r’s—log, ¢’
t

=log, r* +log, s —log, ¢’

=2log, r +log, s —3log, t

2
logg(x—2] =log, x* —log, yz*
yz

= logg x* —(log, y +log, z*)
=log, x* —log, y —log, z°
=2log, x—log, y—2log, z
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80. log{%j = log, x—log, y’z’
yz

= log, x— (log, y* +log, z°)

=log, x —log, y* —log, z

3

=log, x —2log, y —3log, z

81. log, \/x’y =log,(x’y)"?
1 3
=§[log4x +log, ]
1
=§[3log4x+log4 V]

3 1
:Elog4x+alog4 y

1
= 510g4(x3y)

1
82. log, |x'y" =log, (x'y)!" = log,(x*»")

—llog, "+ log, "]
1
= E[Slog3 x+3log, y]

5 3
= Elog3 x+510g3 y

3 3\1/2
83. log, /x_ :log{x—]
y y

1

= 5[10g7 x* ~log, y]
1

= 5[31()%7 x—log; y]

3 1
= 510g7 x_510g7 y

84.

8s.

86.

87.

88.

89.

90.

91.

92.

93.

rz rz 1/3 1
lo %f— =log,| — =—log, —
293 p gb[ IJ 3 g p

= %[logb r* —log, 1]
1

:g[2logbr—logbt]

—zlo r—llo t
3 g 3 g

t !
log; T = log; N

=log,¢—log, x'*

1
=log, t—Elog3 X

X X
log,| —— :log{ﬁj:log{—
Jrz (»y°2) vz

=log, x—log, yz'"*
=log, x—[log, y +log, z'"*]
=log, x—log, y—log, z'"*

:10g4x—10g4y—%10g4z

log, x4+ log, y2 = 10g3(x3y2)
log, x +log, z* =log, (xz*)

4

Inx* —Iny’ :m(%}

2
Inx’>—Iny =1n[x—J
y

3log, x = log, x°

4logg y = log, y4

3Inx+4lmy=Inx’+Iny* =In(x’y*)

r

2

|



94.

95.

96.

97.

98.

99.

2
2Inx—5ny=Inx>—Iny° =1n(%J

2(log, x +log, y) = 2log, (xy)
= 10g4(xy)2

=log,(xy")

3(log, r +log, 1) =3log, (r?)
= log, (1)’

= 10g5(7'313)

2log, x—log, y+2log, z

=log, x* —log, y +log, z°

2
zlog{x—]+log3z2
y

Cg3
y

4log, r—3log s +logs ¢

=log, r* —log s’ +log,1
4
:logs{%]+log5t
s

r4t
=log; —
K

Inx—Chy+mhz)=Inx—(Iny* +Inz)

=Inx—In(y*z)

a

Section 10.2 491

100. 2log, x —3(log, y +log, z)
=2log, x—3log, ()z)

=log, x* —log, (y2)’

= log, X
o ((yzfj

101. l(log6x—log6 y)=llog6 Rl
2 2 y

1/2
y

= log, \/E
y

102. l(loggx—loggy)=llog8 X
3 3 y

103. 2(log,s—2log, t+log, r)
=2(log, s —log, ¢’ +log, r)

=2(log, iz +log, )
t
= 210g4(s—5j
!
2
1 sr
()
r2

=log s
4 t4
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104.

10S.

106.

107.

3(log, x +2log, y —2log, z)
=3(log, x +log, y* —log, z*)
=3(log, xy* ~log, z°)

2
:310g9(xy2 J
z
2\3
z

3.6
X
:logg_{
z

Inx—-2(Iny+Inz)
=Inx—-2In(yz)
=Inx—In(yz)>

)
(»z)

X
2_2

Yy z

=In

Inz—3(Inu +1Inv)
=Inz—3In(uv)

=Int—In(uv)’

a5
(uv)

t

3.3
uv

=In

%(310&x—210g4y+10g4 z)
1 3 2
:E(log4x —log, y~ +log, 2)

1 X’
= E(log{;} +log, z)

N
X z
=log,| —
y
x3Z
=log, \|[—
y

108. %(4log5 t—S5log,u—"7logv)

= %(log5 t* —log u’ —log,v’)

1 t* ;
ZE(IOgs —logsv )

s
u

1 2 1
109. Elog2 x—§10g2 y+510g2 z

=log, x'* —log, y*”* +log, z"

1/2
= log{%j+log2 z"?

. K112 512
=108, yz/3

2 1 1
110. Elog3 x+§10g3 y—zlog3 z

=log, x*"* +log, y"* —log, z"

— 10g3(x2/3y1/3)_10g3 Zl/2

23 1/3
X )y
=10g3[ 172 j
z

Xy

Jz

%)
S}

= log,

2

2



Objective C Exercises

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

Section 10.2 493

125.  log,67= 2.6125
1 6 5
log, 6= —2102 ~ 0.8617 0g,
0819
log,, 35
log,, 8 126.  logy35= il 1.7098
log, 8 = —21° < 1.5000 0gy
0810
log,, x
127.  log, x = 2810
log, 30 = 281030 _ 5 33 T logy, S
0819
log 28 128. log5 x = E
log, 28 = —1° 1.8597 In5
log,, ” -
Critical Thinking
log,, 0.5
log; 0.5 = 21022 & _0.6309 129, log,(log, ¥)=2
0819
Let y =log,(x)
log,, 0.6 _
log, 0.6 = —210 0.3174 log; (log; (x)) =2
0810 log;(y)=2
3% = y
log,, 1.7
log, 1.7 = —210="" £ 0.2727 L
log,, y=
1 y =log;(x)
3.2
log, 3.2 = —210°% £ 0.6492 9 =log, (x)
081 3y
log,,15 =19,683
log, 15 =—219"2 < 1.6826 x
081
130.  log,(log,16) =x
1 25 Let y=1log, (16
log, 25 = ~£10=2 + 29299 v =log,(16)
log,, y=log,(16)=4
log,(4) =x
log,,120 :
log,, 120 = 1.9266 =2
0g, 1
log. 90 131.  log,(log, 64) =x
log, 90 = —210°= ~ 20480 Let y = log, (64)
o v =log, (64) =6
log,,2.55 log,(6) =x
log, 2.55 = —210 0.6752 ?
0g49 4 x~2.58
log,, 6.42
log, 6.42 = —210 0.8942
0g,,8
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132.  log,(log, x)=3 133. Becausex=4,x-5=

—1. The

Let y =log, (x) logarithm of a negative number is

undefined.

log2 (10g4 (x))=3
(3In2)x

log, (») =3 134. e
2° = y
y=38
y =log,(x)
8 = log,(x)
4% = x

x =65,536
Projects or Groups Activities

135. a) D=—(p,log, p, + p,log, p, + pslog, p; + p,log, p, + pslog, p;)

1 1 1 1 1 I 1 1 1 1
D=-—-log,—+—-log,—+—-log,—+—log, —+—log, —
[5 g 57 g 55 g 57 g 57 g 5)

D= —5(%10g2 5) =log, 5=2.3219281
b) D=—(p,log, p, + p,log, p, + p;log, p; + p,log, p, + pslog, p;)

D——(llo l+§10 E+i10 i+llo l+ilo ij
g B2 g 0Bag T OB g T g OB g T OB g
D = 2.055036
Less diversity

¢) D=—(p,log, p, + p,log, p, + p;log, ps + p,log, p, + pslog, ps)

1 1 3 3
D :—[Olog2 O+Zlog2 Z+Olog2 0+0log, 0+§log2 Zj

| 1 3 3
D=—0+—log,—+0+0+=log, — |=0.82600
( 4%y 3 gz4}
Less diversity

d) D=—(p, log, p, + p,log, p, + p;log, p, + p,log, p, + pslog, ps)
D =—(0log, 0+0log, 0+0log, 0+0log, 0+1log, 1)
D=—(0+0+0+0+0)=0

Because this system has only one species, there is no diversity in the system.
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Section 10.3

Concept Check 9. f(x)=log,(2x-1)

1. They have the same graph. y =log,(2x —1)is equivalent to

2. They are mirror images of each other with
respect to the line y = x.

2x—1=3" or x:%(}v +1).

y X L 4 !
3. x=23 Za
) 1 |o > =
4. x=5%+3 2 |1
5 ) 4 | 2 4
-2 5
5. x=3°
45 4
6. x=10?2
1
Objective A Exercises 10. f(x) = IngLE xj
7. f(x)=log, x y=log, [l xj is equivalent to
y=log, xis equivalentto x =4". 2
AN lx=2y or x =2"".
x |y e
Mo | 72 ?
y _l — X * y n
Lo ot ‘ b
) 210
4 1 - 4 | 2 4
4 1
= 8 | 2 f
8. f(x)=log,(x+1) —4!

y =log, (x +1)is equivalent to

x+1=2"or x=2"—1. 1. f(x)=3log, x

y =3log, xis equivalent to x =2""" .

X y " ' y /
- % -1 X y 4 /
0| 0 2 —] s 73 .
. . 1] o0 /
3 ) 4 2 4 2 3 " 3 1
[, 4 | 6 1
|
4 4 .l
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12. f(x)= %log2 X

y= %log2 x is equivalent to x = 2*”.

=

B = X

13. f(x)=-log, x
y=-log, xis equivalentto x =2"" .

X

— N

NIV

14. f(x)=-log, x
y =—log, xis equivalentto x =3"" .

=

—_ W

NN

~

|
S

S

\
S

y

S

IS

15. f(x)=1log,(x—-1)
v =log,(x—1)is equivalent to x —1=2"

or x=2"+1.
X y i
R “
2 0
3 1

4 D 2
5 2 /

16. f(x)=log,(2—x)
y =log,(2—x)is equivalentto 2 —x =3”

or x=2-3".

X Y 4 !
% | -1
1 0 T —— 2
-1 1
-4 2
=7 2

17. f(x)=-log,(x—1)
y =—log,(x—1)is equivalent to
x—1=2"7orx=2""+1.

N

=
<

N W
o

INGINN
[\

IS




18. f(x)=-log,(1—x)
y =—log, (1 —x)is equivalent to

1-x=27o0orx=1-27".

X y -
T - 4
0| o0 )
A 1
A 2 4 2

B >

19. They intersect at the point (1, 0).
20. 0

Critical Thinking

21. f(x)=x—log,(1—x)
¥ =x-log,(1-x)
. log(1-x)
log2

y

4
4-

T ——

Section 10.3

22, f(x)= —%log2 x—1

1
=——log, x—1
y 5 29

_ logx
2log?2

y

4
4-

4
4

23. f(x):§—2log2(x+1)
X
y=5—210g2(x+1)

y=g—log2(x+1)2

_x log(x+ 1)*
2 log2
| .
\
\,
4 2 4
. \\\
T
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498 Chapter 10 Exponential and Logarithmic Functions

Projects or Group Activities

24. a) P=100-30/n(t + 1)

[ty

100

_ anl\

N

cRRRS

40 S~

20 ]
2468110

b) The ordered pair (6,42) means that after
6 weeks, a person will remember 42% of
the words on the list.

c) 11 weeks

25.a) M =5logs—5

y

A

a2/

/
/

/
!

i
IS

&
=0

b) The point (25.1, 2) means that a star that
is 25.1 parsecs from Earth has a distance
modulus of 2.

¢) 6.3 parsecs

Check Your Progress: Chapter 10

1. fix)=3"
fi4)=3*=81
2. f(x)=2""

2-5 _ —3_L:_
f@)=2"" =27 =

3. f(x)=4>"

7.

W a1
f(=2) =4 =47 ==
4
2

| 4 -2 2 4 |
2
-4
4
2 —
| 4 -2 2 4 |
ar
-4
4
4 | 2 | | |2 ]
-2
-4
log,81=x
3" =81
x=4
log,81=4

1
4



10.

11.

12.

13.

14.

15.

logx=—4
107 =x

x=0.0001

10g7(x2y5): log, x* +log, y’
=2log, x+6log, y

16.

17.

18.

19.

20.

21.

22.

23.

Check Your Progress Chapter 10 499

X
logg(Fj =log, x —log, y3

=log, x —3log, y

2
10g3(_J = log, x* ~log, (y2)"”

e

- 2log, v~ log, (%)

1 1
=2log, x—Elog3 y—510g3 z

3log, x —4log, y =log, x* —log, y*

x3
=log, ?

Inx—(4lny-5hz)=Inx—(ny*-Inz’)

—nx-InZ ==l
z y b%
ZS

~(log.x +log )= 2 log() = log()'

=logJxy

log,, 12
log, 12 = —210°% < 22619
log,
log,, 0.1
log, 0.1 = 210" < _1 4307
log,, 5
log,, 5
log, 5=—210° 5 .8271
log,,7
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Section 10.4
Concept Check

1. The 1-1 Property of Exponential Functions
states that for 5> 0, b £ 1, if b* = 54",
then x = y.

2. The 1-1 Property of Logarithms states that
for 5> 0, b # 1 and x and y positive
numbers, if /og, x = log, y, then x = y.

3. x<0

4. (ii) and (iii) have no solution.

Objective A Exercises
5 54){71 — 5)(72
dx—-1=x-2
3x—-1=-2
3x=-1
1
X=—-—
3

The solution is —— .

6. 74x—3 — 72x+1

4x-3=2x+1
2x-3=1
2x=4

x=2

The solution is 2.

7. 8x—4 — 8 5x+8

x—4=5x+8
—4=4x+8
4x =-12
x=-3

The solution is —3.

10.

11.

12.

104x—5 — 10x+4

4x-5=x+4
3x-5=4
3x=9

x=3

The solution is 3.
9x:3x+l
32x:3x+1

2x =x+1

x=1

The solution is 1.

2,\‘71 :4x
2x—1 — 22x
x—1=2x
x=-1

The solution is —1.

8x+2 — 16x
(23)x+2 — 24x
23x+6 — 24x
3x+6=4x
x=06

The solution is 6.
93x — 81xf4
(32)3,\' — (34)x—4
36x _ 34):—16
6x=4x-16
2x=-16
x=-8

The solution is —8.



13.

14.

15.

162—)( 2322)(
(24)2—)5 — (25)2x
28—4)( — 210x
8—4x =10x
8 =14x

8 4
x = - = —

1 7

4
The solution is — .

272x—3 — 814—x
(33)2x—3 — (34)4—){
36,\’79 — 31674)(
6x-9=16—-4x
10x-9 =16
10x =25
25 5
X=——=—
10 2

The solution is E .

2577 =125*"
(52)3—): — (53)2):71
56—2x — 56)(—3
6—-2x=6x-3
6=8x-3
9 =8x

9

X ==

8

9
The solution is g .

16.

17.

18.

19.

Section 10.4

84x—7 =64x—3
(23)4x—7 — (26)x—3
212)(721 — 26)(—18
12x—-21=6x—-18
6x—21=-18
6x=3

3 1
X=—=—

6 2

1
The solution is — .

5°=6
log5" =log6
xlog5=1og6

‘e log 6
log5

x~1.1133
The solution is 1.1133.

7" =10

log7* =1logl0

xlog7 =1log10

‘- log10
log7

x ~1.1833
The solution is 1.1833.

84 = 0.4
log8*'* =1og0.4

ilog 8=1log0.4

x log04

4 log 8
log 0.4

log8

x~—1.7626
The solution is —1.7626.
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502 Chapter 10 Exponential and Logarithmic Functions

20.

21.

22,

23.

572=0.5
log5*'* =log0.5

glog 5=1og0.5

x log0.5

2 logs
_, log0.5
7 logs

x~-0.8614

The solution is —0.8614.

2 =5

log2® =1log5

3xlog2 =log5

3x= lois
log?2

3x=2.3219

x ~0.7740
The solution is 0.7740.

3% =0.5
log3® =10g0.5
6xlog3 =1log0.5
6x = log0.5
log3
6x =-0.6309
x =~ —-0.1052

The solution is —0.1052.

270 =7

log2™ =log7

—xlog2 =1log7
_log7

N log?2
-x=2.8074
x ~-2.8074

The solution is —2.8074.

24,

25.

26.

27.

37 =14

log3™ =logl4

—xlog3=1logl4
_logl4

7 log3

—x=2.4022

x ~-2.4022
The solution is —2.4022.

2" =6

log2*™" =1log6
(x—1)log2 =1log6
|- log 6

N log?2

X = _log 6 +1
log2

x = 3.5850
The solution is 3.5850.
4x+l — 9
log4™" =1log9
(x+1)log4 =1log9

x ~ 0.5850
The solution is 0.5850.

32x—1 — 4
log3*" =log4
(2x—-1)log3 =1log4

2x—-1=1.2619
2x =2.2619

x~1.1309
The solution is 1.1309.



28. 477 =12
log4™"* =1logl2
(—x+2)log4 =logl2
—-x+2= log12
log 4
-x+2=1.7925
-x=-0.2075

x ~0.2075
The solution is 0.2075.

x+1
29. (lj =3
2
lo l h =log3
g 5 g

(x+1) log(%) =log3

x = —=2.5850

—2x
30. [Ej =2
5

—-2x=-1.3569

x ~0.6785
The solution is 0.6785.

31.

32.

33.

Section 10.4

3.-2°=7
log(3-2*)=log 7
log3+log2* =log7
log3+ xlog2 =1log7
xlog2 =1log7—-1log3

log7—1log3
e glong

x~1.2224
The solution is 1.2224.

5.3 =4
log(5-32_"): log4
log5+1og3° ™ =log4
log5+(2—x)log3 =1log4
(2-x)log3 =log4—-1log5
oy log4 —1log5
log3
2—-x=-0.2031
—x=-2.2031

x~2.2031
The solution is 2.2031.

x/8
7= IO[lj
2

1 x/8
log7 =log 10(5)

1 x/8
log7 =1log10 + log(gj
log7 = log10+>1lo 1
g g 3 g2

X 1
log7 —logl10 ==—log—
g g 2 g2

log7 —logl0 x

lo l 8
g2

0.5146 = =
8

4.1166 ~ x
The solution is 4.1166.
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)2 Objective B Exercises
34. 8= 15(—)
2 o 37. log x =log(1—x)
10g8=10g15(lj r=l-x

2 2x =1

1 x/22 l

log8 =log15 +log| — X==

og og og(zj >

1

X 1 .

loe8 =log15 + —log — The solution is — .
8 8 22 g2 2

3s.

36.

log8—log15 =~ log - 38. In(3x —2) = In(x + 1)
22 2 3x—2=x+1
10g8—1;)g15 :2_x2 ry—2 =1
logE 2x =33
0.9069 = - x=
22
19.9516 ~ x

The solution is 19.9516.

15 — 12(6)0.05)(
In15=1n12(e)""
In15 =112 +In(e)**™
In15=1n12+0.05x
In15-1n12 = 0.05x
0.2231=0.05x
4.4629 ~ x

The solution is 4.4629.
7=42(e)™

In7 =1n42(e)™

In7 =42 +In(e)™

In7=In42-3x
In7-1n42 =-3x
-1.7918 = -3x

0.5973 = x

The solution is 0.5973.

39.

40.

3
The solution is E .

In(3x +2) =In(5x +4)
3x+2=5x+4
—2x=2

x=-1

When we substitute x = —1 in either side of
the equation, we get a logarithm of a
negative number.

Because the logarithm of a negative number
is not a real number, there is no solution.

log, (x - 2) = log, (2x)
x—2=2x

-2=x

When we substitute x = —2 in either side of
the equation, we get a logarithm of a
negative number.

Because the logarithm of a negative number
is not a real number, there is no solution.



