Section 3.3 Exercises
L logs4 = 1 because 4'
2. log, 1 = () because &"
3. log, 32 = 5 because 2% = 32
4. log; 81 = 4 because 3* = §1
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5. logs V25 = 5 because 5% = ¥/25

6. log; —— = — because 625 = —— =
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T log 1 = 3

£ log 10,000 = Ing 10* = 4
9, log 100,000 = log 10¢ = 3
10, log 107 = =4

11. log V10 = log 104 = %

1 3
12. log = Jog 107" = ==
00 :

1B lne =3
id In ™ = =4
1
15, Ln; = ns = =]
. lnl=lne =0
1. mﬁ-lne'!‘-%
1 7
Bin—=lne™=—=
e 2
19, 3 because B = 3 for any b > 0
M. & because B = 8 for any b > 0
0. 1) el = S
22 1M = e g
23, 0= gt
24, ) lomdliS) o g
25, log 943 = 09745 = 0975 and 10°™ = 0,43
6. log 0,908 = =042 and 107 = 1,908
IT. log (—14) is undefined because =14 < 0.
8. log (=5.14) is undefined because =514 < 0.
29, In 4.05 = 1.399 and & = 4.05
M. In 00733 = =031 and £ = 0733
3L Im [=0.49) is undefined because =049 < (L
3L Im (=3.3) is undefined becanse =33 < 0.
3B,ox o= 10 = 100
3, oxo= 10" = 10,000
1
3B =10 = Tl ol
1
3 x o= 10 = —— = (N
* 1000
37, fi(x) is undefined for ¥ > 1. The answer is (d).
8. f(x)is undefined for ¥ < =1. The answer is (b}
3. f(x) is undefined for ¥ < 3. The answer is (a).
M. f{x) is undefined for ¥ > 4. The answer is [c).
41. Starting from y = In x: translate left 3 units

sl
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[=5. 5] by [=3, 3]

4L Starting from v = In x: translate up 2 units.

[=5. 5] by [=3. 4]

43, Starting from y = In ¥ reflect across the y-axis and
translate up 3 units.

[—4.1] by [-3,5]

dd. Starting from y = In ¥ reflect across the y-axis and
translate down 2 units.

[, 1] by [-5,1]

45, Starting from y = In x: reflect across the y-axis and
translate right 2 units.

T
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[-7.3] by [-2,3]

dis, Starting from y = In x: reflect across the y-axis and
translate right 5 units.

\

47. Starting from y = log x: translate down 1 unit.

—_—

[~

[6. 6] by [-4,4]

—

I=5. 15) by [=5, 3]




Section 3.3 Logarithmic Functions and Their Graphs

48, Starting from v = log x: translate right 3 units.

—

=5, 15] by [3, 3]

49, Starting from v = log x: reflect across both axes and
vertically streich by 2.
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[—&, 1] by [-2.3]

b, Starting from v = log x: reflect across both axes and
vertically stretch by 3.

/

[—&, 7] by [-3. 3]

51. Starting from y = log 1 reflect across the y-axis,
tramslate right 3 units, vertically stretch by 2, translate
down 1 unit.
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[-5. 5] by [—2.2]

51, Starting from v = log x: reflect across both axes, translate
right 1 unit, vertically stretch by 3, translate up 1 unit.

/
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[-6.2) by [-2.3]

o
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[-1, %] by [-3. 3]

Drormain: |2, =)
Range! [=a, o)

Continuous

Always increasing
Mot symmetric

Mot bounded

Mo local extrema
Asymptote at x = 2
'i_",“z flx) ==

[=2, 8] by [-3.3]
Dromain: (=1, =)
Range: [—oa, =)
Continuous
Always increasing
Mot syrmmetric
Mot bounded
Mo local extrema
Asymptote: x = =]
Jlim f(x) = o

[~z 8] by [-3.3]
Drormain: |1, 2c)
Range: [=oo, o)
Continuous
Always decreasing
Mot symrmetric
Mot bounded
Mo local extrema
Asymptote: x = 1

lim f(x) = =o

\

e
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[-2,7] by [-2.2)

Drornain: {=2, o)
Range: [—=oo, o)
Continuous
Always decreasing
Mot symmetric

Mot bounded

Mo local extremsa
Asymptote: x = =2
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[=3, 7] by [=3, 3]
Domain: (0, )
Range: [==e, ac)
Continuous
Increasing on its domain
Mo symmetry
Mot bounded
Mo loeal extrema
Asympiote at x = 0

lim f(x) = =

\

[=7. 3% 1] by [=l100, 10, 2]
Domain: (==, 2]

Range: [==e, ac)
Continuous

Drecreasing on its domain
Mo symmetry

Mot bounded

Mo local extrema
Asymplote at x = 2

lim_fix) = o

=11

10
50, (a) g = 10 Ing(m—_u_) = 10log 10 = 10{1) = 10 dB

b} 5= mlng(l';—'__ﬁu) = 10log 107 = 1(7) = 70 dB

i
e}y f=10 |:.g(m—_u_) = 1 log 10 = 10{15) = 150 B
Gl o= 12 0™ o 02019 lumens.

JLL1]
6l (a) A magnitude 3 earthquake s o0 - 10 timmes more

powerful than a nmgniilude 2 garthquake. A magni-
tudi 5 eart ke i

e 3 earthquake is 1000
erful than a magnitude 2 earthquake.

) | -

= 100 times more pow-

+

[10, 6] by [0, 110000

(c) Ground motion = 10% where x is the magnitude of
the carthquake,so y = 107

(dp v = 10 s0x = log v

(e} Extremely large values can be represented by much
smaller valwes.
iy es

62 (a) The exponential regression model is 2552165023 -
09958387 where x is the vear and y is the population.

(1]

(1900, 2100 by [ 10000, 1H00000)

(¢} Solving graphically, we find that the curve
y o= 2552163023 « 0995835 intersects the line
¥ o= 300,000 at ¢ = 2T
(d} Mot in most cases as populations will not continue to
grow without bound.
63 True, by the definition of a loganthmic funetion.
bd. True, by the definition of common logarithm.
65, log 2 = 030103, The answer is .
B, log 5 = (0690 but 2.5 log 2 = 0.733. The answer is A.
&67. The graph of f{x) = In x lies entirely to the right of the
origin. The answer is B
68 For f{x) = 2-3% f Y{x) = logs(xi2)
because f~'(f(x)) = logs(2 - 3'12)

= log, 3"
=
The answer is A
[ 8
flx) " lovggy
Domain =, 2a) {0, 2a)
Range (0, 5a) (=oa, o)
Intercepis (o, 1) (1,0
Agymplotes y=10 =1
[ ﬁ] by [—-nl. 11]
TiL
Flx) 3 log; x
Domain =, 2a) {0, 2a)
Range (10, ma) (=oa, o)
Intercepis (o, 1) (1, 0%
Agymplotes y=10 =1

[—6. 6] by [—4, 4]
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