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3-4 Exponential and Logarithmic Equations

Solve each equation.
1 4x +7 _ 8x +3

SOLUTION:
477 =g**
(2" =(2)

m~2xeld P
-

2x+14=3x+9

5=x
2. 8x +4 — 323)6
SOLUTION:
g™ =32
{21-}.4-4 _{1‘ }1|
2"»'.-|: - Elf!'.

Jx+12=15x
12=12x

l=x

3 4_9x+4_718—x

SOLUTION:
49™* =%
(7Y =71
—llrl-rm i -Il,n- X
2x+8=18-x
3x=10

10
xXx=—

L

4. 32x71 =4_x+5
SOLUTION:

37 |:4-.-.‘~
Syx-l 2oya+5

(27 =(27)
~$5-5 ~y2x+10

Sx=-5=2x+10
Ix=15

x=35
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3-4 Exponential and Logarithmic Equations

5 i g ]h'—: _[ ;]FL*‘J
T 4

SOLUTION:

By [::‘J‘“
Bl
;

‘n'-.-:

.—""_"\
)
- _F"

Ik
?

UI
-
+

=8
6. 123)c+11 _ 14_42x+7

SOLUTION:
127 a4
|29 (1380

2227 [ bHH

Ix+11=4x+14

-3=x
7. 25% =554
SOLUTION:
25% = 5"
(579 =35
53 =5"
Py
]
2x=3x-12
12=x
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3-4 Exponential and Logarithmic Equations

i q-._l.'. i 1 y 9
8.[=] =[=]
Ly 'xEﬂ s
SOLUTION:
II,.ﬁl__l.h "3(] ILl-:-..
I'«.E.-' _|'~2_5r'
.’5\“ ‘r—{_’—: T‘
e/ \L3]
et |.fe-__j-- ;\i"
\6) |L6] )
I(S-\IIIL I(j-\l_'l 3
LG _xivj
4xy=2x-18
2x=-138
x==9

9. INTERNET The number of people P in millions using two different search engines to surf the Internet r weeks
after the creation of the search engine can be modeled by P,(7) = 1.5'"*and Py(1) = 225" 3'5, respectively.

During which week did the same number of people use each search engine?
SOLUTION:
R(1)=PAr)

{5 e P50

[
1
2

5 =15
15 =1 (1.5 |
1.5 =15
=7

f+4=
1=
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3-4 Exponential and Logarithmic Equations

10. FINANCIAL LITERACY Brandy is planning on investing $5000 and is considering two savings accounts. The
first account is continuously compounded and offers a 3% interest rate. The second account is annually
compounded and also offers a 3% interest rate, but the bank will match 4% of the initial investment.

a. Write an equation for the balance of each savings account at time ¢ years.

b. How many years will it take for the continuously compounded account to catch up with the annually
compounded savings account?

¢. If Brandy plans on leaving the money in the account for 30 years, which account should she choose?

SOLUTION:

a. Use A = Pe' for the continuously compounded function and use A = P(1 + r)' for the annually compounded
interest function. A = 5000”">'; A = 5200(1.03)'

b.

5000 = 5200(1.03)
"™ =1.04(1.03Y
ne®®™ =n[1 .r:4{1.{}3}’]

0,031 =In1.04 + In{1.03y
0.03/ =In1.04+11nl.03
0,03 =t In1.03=In1.04
f(0.053=In1.03)=1In1.04
i In1.04
0.03=Inl.03
i =890
¢. After30 years, the annually compounded account would still have a higher balance than the other account. The
annually compounded account would be the better choice.

Solve each logarithmic equation.
1 1 11’1 a = 4

SOLUTION:

Ina=4
[T i
& =

4
=

12. -8log b =64

SOLUTION:
—8logh =64
logh =8
10" =10°
b =10°
=100, 000, 000
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3-4 Exponential and Logarithmic Equations

13.In(-2)=c
SOLUTION:

The logarithm of a negative number provides no real solution.

14.2+3log3d =5
SOLUTION:

243 log3d =5
-
L]

Jlogsd =
log 3ef =1
10" ~ 10

Jd =10
10
d =

-

|

15.14+20In7x =54

SOLUTION:

14+ 20In7x =354
20lnT7x=40

In7x=2
InTx 2
MTx _ o
Tx=¢
e

X=—

7
x= |06

16. 100 + 500 log; g = 1100

SOLUTION:
100+ 500log, g =1100
500log, g =1000

log g=2

The expression log, g, will always equal 1, while g can take on any value except for 0. Therefore, there is no

solution.

17.7000 In 2 = 21,000

SOLUTION:
F0001In fr ==21.000
Infi=-3

In:
Jnh

¢ =

h=e>
=005

eSolutions Manual - Powered by Cognero
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3-4 Exponential and Logarithmic Equations

18. —181ogyj = —126

SOLUTION:

The logarithm with a zero base provides no real solution.

19. 12,000 log, k = 192,000

SOLUTION:
12.000log, k =192.000
log. k=16
ooy o EI-‘-
k=2
k =65,536

20. log, m4 =32

SOLUTION:
log, m* =32
dlog, m=32

log, m=28

g =l

m=2

ni=+256
Because m is taken to an even power in the original equation, m can be positive or negative.

21. CARS If all other factors are equal, the higher the displacement D in liters of the air/fuel mixture of an engine, the

more horsepower H it will produce. The horsepower of a naturally aspirated engine can be modeled by H =

D
logy 003 1394 Find the displacement when horsepower is 200.

SOLUTION:
H =log, .. o
1.394
200 = log, ., —
1.394

10037 =1.003 1

1.003™ = D
1.394
1.394(1.003"" )= D
254=D

eSolutions Manual - Powered by Cognero
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3-4 Exponential and Logarithmic Equations

Solve each equation.
22. log, (x +5) = log, 41

SOLUTION:
log, (x* +5)=log, 41
x*+5=41
x =36

x==1b6

23. logg (x° + 11) = logg 92

SOLUTION:
|ug5{.1:3 #11) = log, 92
v e11=92
x* =81

x=19

24. logy (x* — 3) =log, 13

SOLUTION:
log, (x" —3)=log, 13
x*=3=13
x* =18
x=42

25. log; 6x =log; 9 +log; (x — 4)
SOLUTION:

log, 6x=log. 9+ log (x—4)
log, 6x =log, (9x —36)
br=9v-36
36=13x

12=x

eSolutions Manual - Powered by Cognero Page 7



3-4 Exponential and Logarithmic Equations

26. logs x =logs (x + 6) — logs 4

SOLUTION:
|ﬂg:_‘ X = lﬂg:: {_'l.' + (‘.I} e |L‘Ig:-, 4
' .1_ I‘ {-.’ "'-I
log, x=log,| —
r+6
A =
4
dr=x+6
Jjx=0
x=2

27- logll 3x = logll (x + 5) — logll 2

SOLUTION:
log,, 3x=log,,(x+3)-log, 2
" (x+5)
log,, 3x=log,, | —
% £
Y+ 5
Jr=
2
br=x+35
Sx=3

r=1

Solve each equation. Round to the nearest hundredth.
28.6" =28

SOLUTION:

In6" =In28
xlnt=In28
In 28

g =

T InG
r=1.86

29.1.8°=96

SOLUTION:
1.8 =9.6
Inl.8" =In9.6
xInl.83=In9.6

ol n9.6
" Inl8
x=385

eSolutions Manual - Powered by Cognero Page 8



3-4 Exponential and Logarithmic Equations

30. 3¢* = 45
SOLUTION:

3" =45

g =15
Ine** =Inl5
dx=Inl5
Inls
x=—"

4
x =068

31.63x+1=51

SOLUTION:
&2 51
Ine™" =In51
Ix+1=In5l
Jx=In51-1

nsl—1
X =

=3

1

x = (98

32.8 - 1=34

SOLUTION:
8 -1=34
8 =4.4
In8" =In44
xIn8=In4.4
Ga In4.4

In8
x=071

33.2¢F = 84

SOLUTION:
2¢™* =84
e’ =42
Ine’™ =In42
Tx=In42
7
ry=053
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3-4 Exponential and Logarithmic Equations

34. 83675 =249

SOLUTION:
8.3¢" =249

e =3

QN
Ineg*=1In3

O9x=In3
9
x=0.12
35. 6% +5=16
SOLUTION:
e +5=16
e =11
Ine™ =Inll
2x=Inll
Intl
2
x=1.20

36.25¢° =14

SOLUTION:
2.5¢™" =14
e™ =56
Ine™ =In3.6
x+d=1In5.6
x=In56-4
x=-228

37.075¢>*% ~ 03 =80.1

SOLUTION:
0.75¢* " =0.3 =80.1
0.75¢" " =80.4
e =107.2
ne'™ =Inl07.2
3.4x=In107.2

n107.2
X =
34

-

x=137

eSolutions Manual - Powered by Cognero
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3-4 Exponential and Logarithmic Equations

38. GENETICS PCR (Polymerase Chain Reaction) is a technique commonly used in forensic labs to amplify DNA.
PCR uses an enzyme to cut a designated nucleotide sequence from the DNA and then replicates the sequence.

The number of identical nucleotide sequences N after ¢ minutes can be modeled by N(#) = 100 - 1.17.

a. At what time will there be 1 x 10* sequences?
b. At what time will the DNA have been amplified to 1 million sequences?

SOLUTION:
a.
Ni{ty=100-1.17
1-10° =100-1.17
10,000 =100-1.17
100=1.17
00 =nl.17
n100=¢Inl.17
In 100 s
Inl.17
2033 =¢
b.
N(in=100-117
LODD 000 =100-1.17
10,000 =1.17
In 10,000 =1Inl.17
10,000 =rlnl. 17
In10,000
Inl.17
38.66 =1

Solve each equation.
39. 72X+1 =3x+3

SOLUTION:
it e
In 75 =In3™*
(2x+NIn7=(x+3)n3
2xIn7+In7=xIn3+3In3
2xIn7=xIn3=3In3-In7

M2In7=In3)=3In3-=In7

. 3In3=In7
" 2InT-In3
r=048

eSolutions Manual - Powered by Cognero
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3-4 Exponential and Logarithmic Equations

40 11x+1=7x71

SOLUTION:
1™ =7
11" = In 7"

(x+DInll={x-1}In7
xll+Inll=xIn7-In7
¥Inll=xIn7==In7=Inll
Minll=InTy==In7-=Inll

e ~In7=Inll
’ Intl-n7
r=-9061

41. 9x+2=25.x—4

SOLUTION:
I:-]“: :2*‘.. 4
In9™* = In 2%

(x+2)In9=(5x-4In2
¥In942In9=5xIn2-4In2
xIn9=5xIn2=-4In2-2In9
WIn9=5In2)=-4In2-2In9

~ =4In2-21In9

In9-5In2
x=565
42. 4x—3 _ 62x—1
SOLUTION:
‘11"1 :ﬁ:...|

In4"* =ln 6"
(x=3nd=2x-1Inb6
xnd4-3m4=2xIn6-Iné6
x¥Ind=2xlnb=<In6+3In4
Wind=2Iné)==In6+3In4d
~In6+3In4d
“n4-2In6

x=—1.08

eSolutions Manual - Powered by Cognero
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3-4 Exponential and Logarithmic Equations

43. 34x+3=8—x+2

SOLUTION:
3.|._.'. =E.1.;'
In3"** =Ing™™

(dx+3In3=(-x+2)In8

dxn3+3In3==xIn8+2In8

dxIn3+xnE=2In8-3In3

M43+ n®)=2InE=3In3

- 2Ing-3In3

X =
43+ Ing
x=0.13

44. 53x—1 =4x+1
SOLUTION:

g gt
In5"" =In4""
Bx-Dlnd=(x+N1ind
JxIn3=InS=xIn4+Ind
3xIn5=xInd=Ind+In3
¥3n3-m4)y=Ind+Ms

. In4+In5
" 3In5-In4d
x=0.37
45 6x—2_52x+3
SOLUTION:
6._._'_ =5:_~...'.

N6 =In 5°°**

(x=2In6=(2x+3)In5

xIné-2In6=2xIn5+3In5
xln6=2xIn5=3In5+2In6
Wn6=2In3)=3In5+2In6

~3In5+2Iné

x=
In6—2In3s
x=-589

eSolutions Manual - Powered by Cognero
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3-4 Exponential and Logarithmic Equations

46. 8—2)671 :5—x+ 2

SOLUTION:
g2 = 52
In8=*"'=In5"

(=2x=1)In8=({=x+23In5
2xIn8-In8=-xIn5+2In5

2xIn8+ xIn5=2In5+In8

W=2In8+In5)=2In5+In§

- 2In5+In8
2Ing+Ins
=208
47, 25x+6 =4_2x+ 1
SOLUTION:
211.;. :4_'.4
In 2°%*% = In 4***

(5x+6)n2=(2x+1)n4d
SxIn24+6In2=2xIn4+In4d
JxIn2=2yind=In4-6In2
¥3n2-2Ind)=In4-6In2
. In4-6In2
5In2-2Ind
y=-4

48. 6—x—2=9—x—1
SOLUTION:
672 =9
In6"* =Ilng™*"

(=x=2)Inb6=({-x-11In9
xIn6-2In6=-xIn?-In9

xIn6+ xIn9==In9+2Ind
=6+ ==In9+2In6
. In9+2In6
~In6+In9

=342

49. ASTRONOMY The brightness of two celestial bodies as seen from Earth can be compared by determining the
variation in brightness between the two bodies. The variation in brightness V can be calculated by

¥ =2512"""_ where ny is the magnitude of brightness of the fainter body and m, is the magnitude of brightness
of the brighter body.

eSolutions Manual - Powered by Cognero Page 14



3-4 Exponential and Logarithmic Equations

Celestial
Bodies

Sun

Full Mcon
Ve
Jupited
Mercury
Hepitune

Brightness

a. The Sun has m = —26.73, and the full Moon has m = —12.6. Determine the variation in brightness between the

Sun and the full Moon.

b. The variation in brightness between Mercury and Venus is 5.25. Venus has a magnitude of brightness of —3.7.

Determine the magnitude of brightness of Mercury.

¢. Neptune has a magnitude of brightness of 7.7, and the variation in brightness of Neptune and Jupiter is 15,856.

What is the magnitude of brightness of Jupiter?

SOLUTION:

a.

V=2512""
=2,§]27126--27)

b.
V=2512"
525=2512"""
In5.25=In2.512" """
In5.25=(m, +3.7)In2.512
In5.25
=i, +3.7
In2.512
In5.25
——3.7=m,
In2.512
1 9=m
c.

Inls.856=In2.512 7 Ty,
In15.856=(7.7-m,)In2.512
Inl5.856

—=T7.7-m,
In2.512
In15.836
i, =77 -———
In2.512
m, =-28

eSolutions Manual - Powered by Cognero
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3-4 Exponential and Logarithmic Equations

Solve each equation.
50. ™ +3¢"— 130=0

SOLUTION:
e’ +3¢" =130=0
(¢" +13)(e’ =10)=0
e +13=0
e'=—13
x=In(-13)
e' —10=0
e =10
x=Inl0
x=2.30

The logarithm of a negative number provides no real solution, so x = 2.30.

51. ¢ —15¢" +56 =0

SOLUTION:

e —15¢" +56=10
(¢ —8We' =Th=10
e —8=0
e' =8

x=1In8

r=208
e =T7=0
e =7

x=In7

x=1.95
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3-4 Exponential and Logarithmic Equations

52. ¢ 43¢5 =2
SOLUTION:

e +3e +2=0
(¢ +1)e" +2)=0
& +1=0

x=In{-1
e'+2=10
g'==2
r=In(-2)

The logarithm of a negative number provides no real solution.

53. 6e2x -5 =6

SOLUTION:
be*" =5 =6
bhe 3¢’ =6=0
(3" + 202" =3)=0
et +2=10
et =2
2
¢ =—=
3
2'\
r-ln(—:
S B
2e' =3=0
e =3
e =1.5
x=Inl.5
r=041

The logarithm of a negative number provides no real solution, so x =0.41.
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3-4 Exponential and Logarithmic Equations

54.9¢% — 3" =6

SOLUTION:
Qe =3e" =0
9™ — 3" —6=0
3¢ —e"=2=0
(3" +2Me" — D=0
et +2=1
3e' =-2
2
el =——
3
2‘\
1=|II[——
3
¢ =1=0
e =]
v=Inl
v =)

55. 8¢ — 15¢2 +7=0
SOLUTION:

8 —15¢" + T=0

(8™ = T)e™ =1)=0

8™ =T =0

87 =7

e —1=0
e =1
2x=1Inl
2x=10

x=0

eSolutions Manual - Powered by Cognero
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3-4 Exponential and Logarithmic Equations

56.2¢% + ¥ 120
SOLUTION:
268 Lt =0
(2e* =1¥e* +1)=0

2e" -1=0

dx=In(=1)
The logarithm of a negative number provides no real solution, so x = —0.17.

57. 2esx - 7ezx —15¢ " =0

SOLUTION:
2e* = 7™ =15¢™ =0
2¢* - T7¢™ =15=0

(2¢™ +3)e™ =5)=0

2¢" +3=0
1{3_’61 — _3
e =-15
Jx=1In-1.5)
g —5=0
e =5
3x=In3
In5s
xX=
=
. ]
x=054

The logarithm of a negative number provides no real solution, so x = 0.54.
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3-4 Exponential and Logarithmic Equations

58.10¢" — 15— 45¢ =0
SOLUTION:
10e" =15-45¢™" =0
10 =15¢" =45=0
2e* -3e¢"-9=0
(2" +3)e" -D=0

Ze"+3=10

Ze'* =-3
e’ ==1.5
3x=In{-1.5)
e"—3=0
e =3
x=In3
x=1.10

The logarithm of a negative number provides no real solution, so x = 1.10.

59. 11¢" = 51-20e =0
SOLUTION:
lle* —51-20e" =0
1e™ —5le* =20=10
(1le" +4)e" —=5)=0

e +4=0
le' =—4
; 4
e =
Il
i A
v=In —i
.11
e'=5=0
e' =5
y=In3
x=1.61

The logarithm of a negative number provides no real solution, so x = 1.61.

eSolutions Manual - Powered by Cognero Page 20



3-4 Exponential and Logarithmic Equations

Solve each logarithmic equation.
60.Inx+1n(x +2)=1n 63

SOLUTION:
Inx+In(x+2)=In63
Infxix+2)]=In63

In(x" +2x)=In63
X +2x=63
X +2x=-63=0
(x4+Mx-=T1=0
x==9or7
Substitute into original equation to eliminate extraneous solutions.

The logarithm of a negative number provides no real solution, so x cannot equal —9. The solution is 7.

6l.nx+In(x+7)=In18

SOLUTION:
Inx+In{x+7)=Inl8
Infx{x+7)]=mnld

In(x" +7x)=Inl18§
x*+7x=18
x+7x-18=0
(x+MNx=21=0
x==%or2

Substitute into original equation to eliminate extraneous solutions.
The logarithm of a negative number provides no real solution, so x cannot equal —9. The solution is 2.

62.In(3x+1)+1In(2x - 3)=1n 10
SOLUTION:

G3x+ D+ n{2x—=3)=Ml0
n[(3x+1H2x = 3)=Inl0
(Bx+1H2x=3)=Inl0
6 —T7x-3=10
6x° =Tx=13=0
(x+16x—=13)=10

]
r=—lor—

Substitute into original equation to eliminate extraneous solutions.

-

The logarithm of a negative number provides no real solution, so x cannot equal —1. The solution is .
g
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3-4 Exponential and Logarithmic Equations

63.1n (x — 3) + In (2x + 3) = In (—4x?)
SOLUTION:
In(x—3)+ In(2x + 3) = In{—4x")
In[(x =3)(2x +3)] = In{—4x")
(x=3)2x+3)=-4x"

5

2x° =3x-9=-4x

6x° =3x-9=0
2 —x=3=0
(2x=3Nx+1)=0
3

x=—or-1
.

Substitute into original equation to eliminate extraneous solutions.

e

3 .
;—:m:ﬂ&ﬂ{l —1-3=0

The logarithm of a negative number provides no real solution, so there is no solution.

64. log (5x° +4) = 2 log 3x” — log (2x° — 1)
SOLUTION:

log(5x" +4)=2lo

23x” = log(2x” =1)
(3x°) - log(2x° -1)
log(5x" +4) = log9x" — log(2x" - 1)

4

log(5x" +4) = log

loo 53" + 4)=log—
L o -31._

SR 232‘11
(5x* +4)(2x* -1)=9x"
10x* +3x° -4 =09x"
43 -4=0

(F+Dx-1=0

X +4=0
x° = —4(no real solution)
¥ -1=0
x=]
x=+]
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3-4 Exponential and Logarithmic Equations

65. log (x + 6) =log (8x) — log (3x + 2)

SOLUTION:
log{x+6)=log8xy — log(3x + 2)

log(x +6) = log ﬁ—
3x+2
ax
x+2
(x+6)3x+2)=8x
I +20x+12=8x

3x° +12x+12=0

x4+6=

X +dx+4=0
(x+2)y =0
rx+2=10

-

X=—z
Substitute into original equation to eliminate extraneous solutions.
28 <0

The logarithm of a negative number provides no real solution, so there is no solution.
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3-4 Exponential and Logarithmic Equations

66. In (4x> — 3x) =In (16x — 12) —In x

SOLUTION:
In(4x" =3x)=In(16x=12)=Inx
In(dx" —=3x)=1In ox=12
X
19
i l6x-—12
X

wWdxr' -3x)=16x-12
dx’ =3x* =16x-12

4x' =33  —16x+12=0

Factor.
2 4 =3 -la& 12
8 10 12
4 5 ~

4x* =3x* =16x+12=
(x=2)4x" +5x-6)
(x=2Hx+2N4x=3)=

b | L2

x=2,-2 or
Substitute into original equation to eliminate extraneous solutions.
16(-2)-12=-32-12

44

|/ "\

16| = |-12=12-12
\4)
=0
The logarithm of a negative number provides no real solution, so x = 2.

67.InGx>—4) +In(x°+ 1) =In (2 - x°)
SOLUTION:
Gy —4)+In(x" + 1) =In(2-x")
Inf(3x" =4)x" + 1)) =In(2 - x7)
(A - +1)=2-x"

It - —4=2-x°

3x'—6=0
ix'=6
x!=2
v=+2
rx==%1.19

68. SOUND Noise-induced hearing loss (NIHL) accounts for 25% of hearing loss in the United States. Exposure to
sounds of 85 decibels or higher for an extended period can cause NIHL. Recall that the decibels (dB) produced by
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I‘l _||r "I
a sound of intensity 7 can be calculated by 8 =10log/ PEre L
WIx 107"

Intensity (W/m?) | Sound

362 fireworks

31.623 jet plane
3162 ambukance
0316 rock concert
032 headphones
0,003 hair dryer

Souree: Dangerous Dechals

a. Which of the sounds listed in the table produce enough decibels to cause NIHL?

b. Determine the number of hair dryers that would produce the same number of decibels produced by a rock
concert. Round to the nearest whole number.

¢. How many jet planes would it take to produce the same number of decibels as a firework display? Round to the

nearest whole number.

SOLUTION:
a.
/ \
di =10log —
WER ]
i T
=10ipgf 220221
L 1% 107" )
=145.0
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fi’leUlﬂg{l {rﬂ_,,
" B,

b

f
B =10lopg| ———
: "(I::-:H}"'

0.032 )
=1l)|un|( -
“UIx107"

[ J

~105.0

[ 1
1B =10log| :
; %8 Ix10 =

=l:]h:-9.|( LOUIER
“L1x10™"

&
=048

all of the objects

b.

0.316 ~1053

0.003

c.
3 373
316.227 <100
31.623
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Solve each logarithmic equation.
69. log, (2x — 6) =3 +log, x

SOLUTION:
log,(2x—6)=3+log. x

log,(2x - 6)—log, x=3

2x-6
log., =3
-
2x-6 _ .3
x -
2x -6
b op
X
2x—6=18x
—H=bhx

—! — Y
Substitute into original equation to eliminate extraneous solutions.
=
2A--6=-8

-8 <1
The logarithm of a negative number provides no real solution, so there is no solution.

70.1log Bx +2) =1 +log 2x
SOLUTION:

log{3x+2)=1+log2x

log(3x+2)—log2x =1

I Ix+2
og— =]
Jx+2
= a0
2x
3x+2=20x
2=17x
2
= =y
17
0.12 = x
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71.logx=1—1log (x — 3)
SOLUTION:
logx=1~log(x-3)
log v+ log(y=3)=1
log[x{x-3)]=1

log(x™ —3x)=1

X =3x=10
x=3x-10=0
(x=35)x+2)=0
x=3o0r-2
Substitute into original equation to eliminate extraneous solutions.
—2-3=-5

The logarithm of a negative number provides no real solution, so x = 5.

72. log 50x =2 + log (2x — 3)
SOLUTION:

log 50x =2+ log(2x —3)
log 50x —log(2x-3)=2

50x
i vl
50x 10
2x=-3
ziu;"_j ~100
S0x = 200 - 300
0=150x-300
300 =150x
2=%
73. Jlogy 9x — 2 = —logy x
SOLUTION:
log,9x-2=-log, x

log, 9x + log, v =2
log, [9x(x)] =2
log, 9x" =2
log,(3x)" =2
2log, 3x=2
log,3x=1
3x=0
x=3
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74. log (x — 10) =3 + log (x — 3)
SOLUTION:

log(x —10) =3 + log(x - 3)
log(x—10)-log(x-3)=3

[_1‘ I{}) .
log — |=3
x—3

=10 - 10

x—-3

=20 1000

x—3

X =10 =1000x — 3000
2000 = 999
209 x

2.99 — 10 <0, so log (x — 10) provides no real solution.

Solve each logarithmic equation.
75. 10g (29,995x + 40,225) =4 + log (3x + 4)
SOLUTION:
log(29,995x + 40,225) = 4 + log(3x + 4)
log(29,995x + 40,225) - log(3x + 4)=4
(29,995x + 40,225
log =4

L Jx+4 J
29,995y 4+ 40,225 ~10°
3x+4
29,995y + 40,225 10,000
Ix+4
29,995y + 40,225 =30,000x + 40,000
225=>5x
25=x
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b

l
76. log, | —x |=—log, (x+8)—
:[41J ( :{1. )

3| Lh

SOLUTION:

A

] 3
log, [ITJ =- Ing., (x+8)- =

log ] \'x+]ou (x+8)=- 2
L I A 2
I 5
log { xx+ E}J =——
4 5
log —_r'+2.rJ———
A 2
5
-
1—.r:+2.1‘=(l
4 k4)
1 . _x
—x +2x=(27)*
Lo s2es(2?)
L > ) A
X +iX=2
4
] ] L] -y
=X + X =2
._I_
l.r'—?m—}l—ﬂ
4
¥ +8x—128=0
(x+16)}x—-8)=0

x=8or—16
The logarithm of a negative number provides no real solution, so x = 8.

77. log x =3 —log (100x + 900)
SOLUTION:

logx=3
log x -+ log(100x + 900) =3
log[x(100x +900)] =3
log(100x" +900x) =3

100x" +900x = 10°

100x" +900x = 1000

100x" +900x —1000=0

log( 1 00x + 900)

¥ +9x-10=0
(x+10Hx—1)=0
r==10orl

The logarithm of a negative number provides no real solution, so x = 1.
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x2 x
78. logs ~— —3=logs ——
25 ] g5 40
SOLUTION:
X v
log, — -3 = log, —
og J=lo 0
Iﬂﬂqi—lng,‘lzj
5 T 40
x°
Ingqi—ﬁ
X
40
x°
B _s
X
410
40

16
79. log2x +log| 4—— |=2log(x-2)

X J
SOLUTION:
log 2y + |ng(4 —E] =2log(x-2)
\ X
tug{lt[4 - —ﬁﬂ = log(x - 2)
x /|
log(8x—32)=log(x" —4x +4)
Bx-32=x"—-4x+4
0=x"—12x+36
0=(x—6)
D=x-6
6=x
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80. TECHNOLOGY A chain of retail computer stores opened 2 stores in its first year of operation. After 8 years of
operation, the chain consisted of 206 stores.
a. Write a continuous exponential equation to model the number of stores N as a function of year of operation .
Round £ to the nearest hundredth.

b. Use the model you found in part a to predict the number of stores in the 12h year of operation.
SOLUTION:

. . . kt o .
a. The general continuous exponential equationis N = Nye ™ The initial number of stores Ny is 2. Atyear 1, =1

=}

and N =N = 2, so the equation modeling the situation is ' = N Use the data to solve for k.

N= -"rl__r_ﬂj'" i
206 = 2:,"'3“ 1}
206 =2e™
103=¢"
Inl03 =7k
Inl03 g
7
0.66 = &
The equation is N = 2¢" """
b.
N =201
— 2!;‘.'.."' a1y
=2g7®
=2844
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81. STOCK The price per share of a coffee chain’s stock was $0.93 in a month during its first year of trading.
During its fifth year of trading, the price per share of stock was $3.52 during the same month.

a. Write a continuous exponential equation to model the price of stock P as a function of year of trading . Round k
to the nearest ten-thousandth.

b. Use the model you found in part a to predict the price of the stock during the ninth year of trading.
SOLUTION:
a. The general continuous exponential equation is P = Poekt. The initial stock price P is $0.93 or 0.93. At year 1, ¢

=1and P = P, =0.93, so the equation modeling the situation is /* = f 2¢""!" Use the information to solve for k.

P=pet"
3.52=093¢""
352 _ u
=&
0.93
Fa ey
E11| 2-9< | = 4k
, 0.93 )
(3.52)
In ‘l q:
\ 0. 3/ _ i
4
0.3328=k%
The equation is P = 0.93e0'3328(l -
b.
P = (.93 7300

= l],tJ:w -
=13.33

Solve each logarithmic equation.

SOLUTION:
5+5log,,x=20
Jlog, . x=13
log,,.x=3

100" =100
x = 1,000,000
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83. 6+ 2log . x=30

L

SOLUTION:
G+2 |l}g~_- x =30

2log . x=24

Ingl_. =12
()" = ()
r=e"
r=2.65x10"

84. 5-4log, x=-19

SOLUTION:

5-4log, x=-19

—4log, x=-24

log, x=16
[_r .I ~\|r~-_u_ L - I Tz-
h, 2 F 2.2
|
x=—
64

85. 36 +3 log, x = 60

SOLUTION:
36+ 3log, v =60

Jlog, x=24

log, x=3
3'“-:. X = 32{
x==56561

86. ACIDITY The acidity of a substance is determined by its concentration of H' ions. Because the H"
concentration of substances can vary by several orders of magnitude, the logarithmic pH scale is used to indicate

acidity. pH can be calculated by pH = —log [H+], where [H+] is the concentration of H' ions in moles per liter.

AT BRd 1.0
Isiang 5004 a3
humanblood | 74
wator 70
milk 65
apples. 10
lemon jubce 20

a. Determine the H' concentration of baking soda.
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b. How many times as acidic is milk than human blood?
¢. By how many orders of magnitude is the [H+] of lemon juice greater than [H+] of ammonia?

d. How many moles of H" ions are in 1500 liters of human blood?

SOLUTION:
a.
pH =—log[H™]
8.3=—log[H"]
8.3 =log[H"]
107" =[H"]
501107 =[H"]
b.
pH=—log[H"]
G.6=—log[H"]
—6.6=log[H"]
10°°" =[H"]
pH =—log[H"]
T4 ==log[H"]
T4 =log[H"]
107" =[H"]
10~ B

— =10"* = 6.31
T

¢. ApHof 2.0 is equal to a [H+] of 10_2 while a pH of 11.0 is equal to a [H+] of 10_1 1.
—2-(11)=9

d.
pH = —log[H"]
T4 =-log[H"]
—TA4=log[H"]
107 =[H"]
3.98x10° =[H']
39810 %1500 =597 <10
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GRAPHING CALCULATOR Solve each equation algebraically, if possible. If not possible,
approximate the solution to the nearest hundredth using a graphing calculator.

87. x3 =2
SOLUTION:

Intertechion

#=1.37I9ET1 }T:Z.S!l}!zhl
[=5, 5] sd: 0.5 by [-10, 10] sci:1

88. log, x =logg x

SOLUTION:
log. x =log, x
Inx Inx
2  In8

m8nx=In2Inx
In8nx—m2lnx=0

Inx{lnd-In2)=0

Inx=0
x=¢
x=]

89. 3" = x(5%
SOLUTION:

v

Inbersection t
Rz E98E3wEl V=i 1S6C861

[-5, 5] scl: 0.5 by [-10, 10] sck: 1

90. log, 5 =logs x

SOLUTION:
log 5=log, x

In5 Inx

nx I

InxInx=I5lns
(Inxy =(In5y
Inx=1In3
x=5
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91. RADIOACTIVITY The isotopes phosphorous-32 and sulfur-35 both exhibit radioactive decay. The half-life of

phosphorous-32 is 14.282 days. The half-life of sulfur-35 is 87.51 days.

a. Write equations to express the radioactive decay of phosphorous-32 and sulfur-35 in terms of time # in days and

ratio R of remaining isotope using the general equation for radioactive decay, A =i

of days the isotope has decayed and ¢ is the half-life in days.
b. At what value of R will sulfur-35 have been decaying 5 days longer than phosphorous-32?

SOLUTION:
In( k)
a. phosphorous-32: 14.282 ;
—0.693
In( R
sulfur-35: 87.51 U0
—0.693
b.
A =14282 R
—(1.693
FSgE IR
0.693
A =4 +5
875108 _ 1405 MR .
0.693 0.693
s e
§7.51 In &+ 14.282 mkE=35
0.693 0.693
' I =14
14282 8751\, . _,
L 0693 0.693 )
73.228)
e T AT ||“ R = _‘_j
0.693 )
In R =%
0.693
E—[" ||.':-:.'|
R=0054
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Solve each exponential inequality.

92.2<2¥<32
SOLUTION:

2527 <32
INn2<In2" =Iln32
n2<xin2=<In32
In2 _  In32

T

In2 In2

93.9<3 <27
SOLUTION:

<3 <27
n9<In3" <In27
In3 < yln3<In3
2Ind<yind<3ni
2<y<3
I I
94, — <& <~
4096 64
SOLUTION:
Lol
4096 64

In

=Ink" = InL
4

ng™ *_:plnﬂﬂlnﬁ':
—4Inf< pn8<-2In8

d4=p=-2
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95. - ! --<1§§ —I-
2197 13

SOLUTION:
I I

<13 £ —
2197 13

2 ]
<Inl3 = In—
2197 13

13 < finl3<nl3”
—3nl3= finl3<-Inl3
-3< f=-|

In

96. 10 < 107 < 100,000

SOLUTION:

10 <107 < 100,000
n10 < Inl0" < In 100,000
Inl0<dInl0<InlQ’
Inld=<dlnld<5Inl0

l<d <3

97. 4000 > 57> 125

SOLUTION:

4000 =357 =125
In4000 = In5" =Inl25
In4000 > g¢In5>1In5’
In4000 = gIn5 =3Ins

[n 4000

Ins
505=¢>=3

>q>3

98. 49 < 7° < 1000

SOLUTION:
49<7° <1000
49 <In7" <In1000
N7 <zIn7<In1000
2InT<zIn7 <In1000
In1000

2=z
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99. 10,000 < 10“ < 275,000

SOLUTION:
10,000 <10" < 275.000

log 10,000 < log 10" < log 275,000
log10" < a < log 275,000

4<g<544

100, L>gt> !
15 o4
SOLUTION:
RS AL
15 64
n—z=d4" =z L
64
Inl_ =bInd=Ind™
15

In—z=hlnd=-3In4

101. —=>¢ >
2 100

SOLUTION:

|
& = —

100

I

=lne” zlIn L
100
|
zc=zIn-
100

0.69=c=-4.61

In

In

b | = Bd | = |

102. FORENSICS Forensic pathologists perform autopsies to determine time and cause of death. The time ¢ in hours

T-K
since death can be calculated by =10 hl( ——
L 98.6- R

temperature.

'

- where T is the temperature of the body and R, is the room

a. A forensic pathologist measures the body temperature to be 93°F in a room that is 72°F. What is the time of

death?

b. A hospital patient passed away 4 hours ago. If the hospital has an average temperature of 75°F, what is the body

temperature?

¢. A patient’s temperature was 89°F 3.5 hours after the patient passed away. Determine the room temperature.

eSolutions Manual - Powered by Cognero
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SOLUTION:
a.
LA
|
L 98.6-R
P L E
:_]{“"[ﬁ.
98.6-72)
21
=—10In ]
\ 26.
= 2.36
b.
f=- !{}In(—T—_‘E’-—
L98.6- R
T _74
4——!{}In[i]
08.6-75
T —75)
~0.4=1n jj
. 23.6
@ II*:?._?:}
23.6

23.6e™ =T =175

23.6e +75=T

Q0.8=T
C.
f=—10In i
L 98.6- R
i I b
3.5=-10In M
L 98.6 - R,
g
g
98.6-R |
g3 _ 3"}_&
- 98.6-R

e (98.6-R)=89-R
e’ (98.6)-Re"¥ =89-R

e (98.6)-89=Re "™ - R
e " 7(98.6)-89=R(e"" -1)
¢ (98.6) -89

e =1

=R,
66 = R

103. MEDICINE Fifty people were treated for a virus on the same day. The virus is highly contagious, and the
individuals must stay in the hospital until they have no symptoms. The number of peoplep who show symptoms
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52.76
after r days can be modeled byp = - -
1+ 0.0320.75¢

a. How many show symptoms after 5 days?
b. Solve the equation for ¢.
¢. How many days will it take until only one person shows symptoms?

SOLUTION:
a.
52.76
P=————=m
| +0.03¢
52.76
f}:ﬁ
-l +ﬂ.l:3t," 551
p=23
b.
52.76
P =
1+ 0.03&"
p(1+0.03¢" ™) =52.76
. 527
1 40,0360 =2216
f.’
T 3
0,038 =222 _
P
52.76 _,
O 2
0.03
52.76 —I\
ne™™ =In i
0.03
&
52.76 —I\
0.75/ =In Y
0.03
L A
(5276 i
In 5
0.03
| =—
0.75
c.
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52.76 _1”‘
In P
.03
. J
0.75
52.76 _]"
In I
0.03
o i
0.75
51.76
In
_ 003
0.75
=10

Solve each equation.

12
104. 27 =

|—2{’_
SOLUTION:
12
27 =
1- ]t""
2
I L3
2?[]——# ]zll
2
27=135¢"=12
—13.5¢" ==15
. 10
g =—
9
10
-x=In—
g
= I|‘|“'I
9
va-—0.11
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L
105. 2= —— =
L-3 s
| + —e
¥
SOLUTION:
- L
]+L1—3U e
. ]
zz[u _3e"J:L
3
22 22.{._66‘}_”__!
3
227" |
224 22 =1
220°L oyt gn
3
[ 22¢7* :
A 1 |=22¢7"%-22
L 3
3267 .29
22
3
L=22
106. 1000 = 000
14196
SOLUTION:
b 10,000
1419¢ ™

IU{]U(I ” I'%e"): 10,000

1000+ 19.000¢™ =10.000
19.000¢ " = 9000
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107. 300 = —J00
1+ 3e—2k
SOLUTION:
300400
1+ 3e™

300(1+ 3¢ ) = 400
300 + 900" =400
900" =100

k=110

108.16"+4" - 6=0
SOLUTION:
16" +4" -6=0
(4) +4"-6=0
(4" +3)4" -2)=0
4" +3=0

4" = - {nosolution)
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exX+e—X
109. - -=6
EX—€—X

SOLUTION:

& +pg "

=0

€ =-e
e +e  =06(e"—¢")
¢+ =0e" e

Te™ =5g"

1x

Il
i

5
= a1 wh | =J

)
-

|
r

-
ti
Il
=

-

017=x

fm(dx+2) _

110. =
fn(dx-2)

SOLUTION:
In{dx+2) =3
In(dx-2)
In(4x +2)=3In(4x - 2)
In{4x +2) = In{4x =2y
dx+2=(4x-2)
dr+2=64x" —96x +48x -8
0=64x" —=96x" +44x-10
0=32x" —48x" +22x-5

The graph of y = 32x" — 48x” + 22x — 5 has a zero at about 0.949.

CkPd
d= 24308048 1Y=-1E -1z
[-5, 5] sel: 1 by [-500, 5007 scl: 100
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ex=g=x 1

111. = —
ex+e—x 2
SOLUTION:

e =g _l
e 4" 2

2e" —e " )=e"+e™

2" — 2 =¢" +e

¢ =3
%, 0
[ =T
r_.l'
e =3
Ine* =In3
2x=In3
In3
X==—
2
x=0.549
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112.

113.

114.

POLLUTION Some factories have added filtering systems called scrubbers to their smokestacks in order to
reduce pollution emissions. The percent of pollution P removed afterf feet of length of a particular scrubber can be
0.9

modeled by £ = ———=+.
14+ 70e™"

a. Graph the percent of pollution removed as a function of scrubber length.
b. Determine the maximum percent of pollution that can be removed by the scrubber. Explain your reasoning.
¢. Approximate the maximum length of scrubber that a factory should choose to use. Explain.

SOLUTION:

.
—
o

/
Oy (2040 (60| [x

—0.2¢

).
b. Less than 90%; sample answer: Asf approaches o, e approaches 0. Therefore, P approaches 110 or
+

0.9. The graph has a horizontal asymptote at 0.9, so the percent of pollution removed must be less than 90%.

¢. Sample answer: The factory should choose a scrubber length of approximately 30 feet to maximize pollution
reduction and minimize the materials used on the scrubber. Making the scrubber longer than 30 feet results in a
minimal gain in pollution reduction.

REASONING What is the maximum number of extraneous solutions that a logarithmic equation can have?
Explain your reasoning.

SOLUTION:
A logarithmic equation can have infinitely many extraneous solutions. For example, an infinite number of terms, In
x1,1n x5, In x5, etc., can be combined to form an equation like In x; +In x, + In x5 + ... = n. This equation can be

simplified to (x — a)(x — b)(x — ¢) ... =0, where a, b, c, ... appear to be solutions but are extraneous because they
cause In Xy, In X5, In X3, ... 10 have no real solution.

OPEN ENDED Give an example of a logarithmic equation with infinite solutions.
SOLUTION:

Sample answer: log, x> =3. This equation is true for any value of x.
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115. CHALLENGE If an investment is made with an interest rate » compounded monthly, how long will it take for the
investment to triple?

SOLUTION:
Since we are tripling the principal P, then A = 3P.

i Y
I o

A=P|1+=
LY nJ
|{ J' '\ A
3P=P|14 |
L= "A
, )
Fa 12
5 j. \hl
I=|l+—
L2
r =)
g
In3=In| l+—|
12}

bt

'
- Ir
In3= 12r|n| 14
LY Ilﬁ

In3

;
12In) 1+

r |
v 12
| b
. !
—In|3-]|14+— |_r
2| 12 |)
1
—In| 2=— =
12 12

116. REASONING How can you solve an equation involving logarithmic expressions with three different bases?

SOLUTION:

Sample answer: Use the Change of Base Formula to change each logarithmic expression into a fraction. Then
eliminate the denominators and use algebraic and logarithmic properties to solve.

117. CHALLENGE For what x values do the domains of f (x) = log (x4 - xz) and g(x)= logx+logx+log(x— 1)+
log (x + 1) differ?

SOLUTION:

x4 - x2 must be greater than 0, so the absolute value of x must be greater than 1. Therefore, f(x) is defined for x <
—1 orx > 1. g(x) is defined only for x > 1.

pP=—=
118. Writing in Math Explain how to algebraically solve for ¢ in (L-1

SOLUTION:

Sample answer: Multiply each side of the equation by the denominator; then divide each side by P. Subtract 1 from
L-1
each side of the equation; then divide each side by 2 Take the natural log of each side to remove the

exponential expression; then divide each side by —k.
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3-4 Exponential and Logarithmic Equations

Evaluate each logarithm.
119. logg 15

SOLUTION:

| 5 Inls
og. lo=——
B In&

=1.3023

120. log, 8

SOLUTION:
log,8=log,2’
121. logs 625

SOLUTION:
log. 625 = log, 5*

=4

122. SOUND An equation for loudness L, in decibels, is L =10 log 10 R where R is the relative intensity of the sound.

firgweoris 130-190
i rading 100-130

parades 80-120
yard work 95118
i 90-110
mnens 75110

a. Solve 130 =10 log | R to find the relative intensity of a fireworks display with a loudness of 130 decibels.
b. Solve 75 =101og |, R to find the relative intensity of a concert with a loudness of 75 decibels.

¢. How many times as intense is the fireworks display as the concert? In other words, find the ratio of their

intensities.
SOLUTION:
a.
130=10log, &
13=log, R
10" =R
b.
75=10log, R
15=log,, R
107 =R
10"

c. ——=316,228
10
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3-4 Exponential and Logarithmic Equations

For each function, (a) apply the leading term test, (b) determine the zeros, and state the multiplicity of

any repeated zeros, (c) find a few additional points, and then (d) graph the function.

123.f(x) =x° — 8" + 7x
SOLUTION:

a. The degree is 3, and the leading coefficient is 1. Because the degree is odd and the leading coefficient is positive,

}i.m. J{x)==w and _Ii|_1]

b. |

Ff()y=x" -8 +7x
=x(x*-8x+7)
=x{x—1Hx-T)

flx)=om.

The zeros are 0, 1, and 7.

¢. Evaluate the function for a few x-values in its domain.

0.5 3 8
1.625| 24 | 56
d.
Evaluate the function for several x-values in its domain.
—4 -2 -1 0 0.5 1 2
(x) 220 | 54 | —-16 0 1.625 -10

j}‘{x? = r;— Erf ~ ?Er_:F
g tiln'iz 416 |x
b |
W /
i :
|
Y
¥l
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3-4 Exponential and Logarithmic Equations

124.(x) = x° + 6x° + 8x
SOLUTION:

a. The degree is 3, and the leading coefficient is 1. Because the degree is odd and the leading coefficient is positive,

lim f(x)=—= and lim f(x)= .

b.
fix)y=x" +6x" +8x
=x(x" +6x+8)
=x(x+2Hx+4)

The zeros are 0, —2, and —4.

¢. Evaluate the function for a few x-values in its domain.

-3 -1 2
3 —3 48

d. Evaluate the function for several x-values in its domain.

s | 4] 3] =2 -1 0 2
15 0 3 0 -3 0 48

Use these points to construct a graph.
fla) = 2 4 6x% + 8x |

/

of

\

TN
/
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3-4 Exponential and Logarithmic Equations

125.f(x) = —* 46— 3

a. The degree is 4, and the leading coefficient is —1. Because the degree is even and the leading coefficient is

SOLUTION:
negative, lim f(x)=—= and !im F(x)=—am.
b.

S(x)=—x"+6x" -32x

= x(-x" +6x° - 32)

6
2
8

__1': +8x—-l6= _{-T_"I}:
F)==x(x=4)'(x+2)

The zeros are —2, 0, and 4. The zero of 4 has a multiplicity of 2 because (x — 4)2 is a factor.

¢. Evaluate the function for a few x-values in its domain.

2

4

5

25| 1
528 25

—32

0

—35

d. Evaluate the function for several x-values in its domain.

25| 2

-1

0

2

4

(x) -528| O

25

0

—32

0

Use these points to construct a graph.

:-f{ﬂ = x4 6x° - 321.3

Al

40&&3

/
_21:]."‘

"

ilm
¥
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3-4 Exponential and Logarithmic Equations

Solve each equation.

lﬂiéujm*—l

SOLUTION:
] 1
ﬁ{EEu}‘ =1

1
(124 =6
(12a) | =6
12a=216
=18
127. 3yx—4=3

SOLUTION:
Yx=-4=3

[fo—4}"_3"

x=-4=27
x=31

128. (3y)* +2=5
SOLUTION:

1
(3v)*+2=5
1

(3y)Y =3

1 B )
(3v) | =3
Jy=27

.1'. :1}

Use logical reasoning to determine the end behavior or limit of the function as x approaches infinity.
Explain your reasoning.

129.f(x) = 07 4508
SOLUTION:

o0; Sample answer: As x — @ , the leading term, xlo approaches infinity, sof (x) will approach infinity.
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3-4 Exponential and Logarithmic Equations

130.

131.

132.

133.

134.

3 x2+5
800 = 7—2x2
SOLUTION:

x2 1
—0.5; Sample answer: As x — @, the fraction will approach — ,: 50 g(x) will approach — =
1‘

hx) =|(x - 3)" 1]
SOLUTION:

oo; Sample answer: As x — @, The value inside the absolute value symbols approaches % The absolute value of

K2 is xz, so h(x) will approach infinity.
Find the variance and standard deviation of each population to the nearest tenth.
{48, 36, 40, 29, 45, 51, 38, 47, 39, 37}

SOLUTION:
_4B8+36+40+29+45+51+38+47+39+37
- - o

I 41

: X —uy
ET':—Z{ . ;) = 40
H

{321, 322,323, 324, 325, 326, 327, 328, 329, 330}
SOLUTION:

_321+322+323+324+325+326+ 327 +328+ 329+ 330
- 10

=325.5

H

: X —uy
I ¥ G AT

M
—————r
-u)

o= 2K~ 29
1‘(' n

{43,56,78, 81,47, 42, 34,22,78, 98, 38, 46, 54, 67, 58, 92, 55}

SOLUTION:

p=582

5 X, = p)y
. _z;{'—'u}:qy_g
"

I.Z[."{, —,u}:
o

=20.6
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3-4 Exponential and Logarithmic Equations

135. SAT/ACT 1In a movie theater, 2 boys and 3 girls are randomly seated together in a row. What is the probability
that the 2 boys are seated next to each other?

A 1
B
C

D

fad | bod b | = Ln | L LN

E

LI 5 T

SOLUTION:

As shown in the sample space below, there are 10 possible seating arrangements. The boys are next to each other
: 2
in 4 of the arrangements, so the probability is 0 or

5
BBGGG
BGRGG
BGGBG
BGGGE
GBBGG
GBGRG
GBGGHE
GUBBG
GilrBG R
GoGRE

I
136. REVIEW Which equation is equivalent to log, T =x?
)

14 4
=x

16

1 3

G| | =x
16/

H4 = ]

16

F

J 4t =x
SOLUTION:

By converting the equation from logarithmic form to exponential form, the correct choice is H.

eSolutions Manual - Powered by Cognero Page 56



3-4 Exponential and Logarithmic Equations

137.1£ 2% = 3", then what is the approximate value of x?

138.

A 0.63
B 234
C252
D234

SOLUTION:

=54

2h=3
n2* =In3"
4In2=xIn3
4In2

In3

252=x

REVIEW The pH of a person’s blood is given by pH = 6.1 +log, B — log; C, where B is the concentration base

of bicarbonate in the blood and C is the concentration of carbonic acid in the blood. Determine which substance

has a pH closest to a person’s blood if their ratio of bicarbonate to carbonic acid is 17.5:2.25.

lemon pusé 13
mellk 6.4
balang sody B4
HMATIONES ns

F lemon juice

G baking soda

H milk

J ammonia

SOLUTION:

pH=6.1+log,, B-log C
=6.1+log,,17.5-log,, 2.25
=7.0

6.4 is the closest to 7.0, so the correct choice is H.

eSolutions Manual - Powered by Cognero

Page 57



