808 PART I11: Solutions to Even-Numbered Exercises

3
log,o <*>
log;q X —log,, X 3 4
14. (@) log,;3x = Sro oo IogglOB 16. (a) log, (Z) =~ Togax
(1] -
In <7>
Inx —Inx 3 4
(6) logy s x = s ®) tog, (3) - &
In{=
3
_ _log;px - _ Inx
18. (@) log,, x = log,o 7.1 20. f(x) = log, x = nd

B _Inx B _Inx . X\ _
22. f(x) = log; /4 x = |n<1> 24. f(x) = 10y, X = " 124 26. f(x) = logs <3> G
3‘- 3
_ ~Inx -
In4 ol I .|, ol L e 7
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28. 109,, 10z = log,; 10 + log;pz = 1 + l0g,0z 30. |0910% = log,py — 100,02
~ 1 Xy
32. loggz™® = —3logs z 34. In%zlntl/?’:glnt 36. In;zlnx+|ny—|nz

38. In<X2X_3 1) =Inx-1) —Inx3 40. In\/i = |n<;§>1/2 = ;ln(;ﬁ)
=InKx+ Dx— 1] —Inx®

=Inx+1) +Inx— 1) — 3Inx = %(In X2 — Iny®)

1
=§(2Inx— 3iny)
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42.

46.

50.

58.

62.

64.

X
- | = — 2 4
In(\/m> Inx —Iny/x* + 1
=Inx — In(x® + 1)1/2
=Inx — 1In(x2 +1)
2
X
|09b\/;4y4 = log, Vxy* — log,
= log, x*/? + log, y* — log, Z*
1
= Elogbx + 4log,y — 4log, z
Iny +Inz=Inyz

—61ogg 2x = logg(2x) 6 = Iog6($>

2In8+5Inz=In8 + In#

= |n 642°

44. InVXe(x + 2) = In[xa(x + 2)]/2
= In[x(x + 2)V/?]
=Inx + In(x + 2)1/2

1
= Inx+§In(x+ 2)

48. y, = In(x\ii)

y2=%lnx—ln(x—2)

Y1= Y2

8
52. logs 8 — logg t = Iong

56. glog7(z — 4) = log,(z — 4)%?

60. 3Inx + 2Iny —4Inz=Inx +Iny> —InZ
=Inx3? - InZ

X 2
=In—-
z

AdIinz+ Inz+ 5] — 2In(z—5) = 4Inz(x + 5] — In(z — 5)?
=In[z(z + 5)]* — In(z — 5)?

2Inx —Inx+ 1) — In(x — 1)] = 2| In

=1In

X
=2/In

=1In X
x2—1

Z(z + 5)*
(z—5)7?

X+1

N Dx—1)

X2 -1

— In(x — 1)]

10
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66. 3[In(x + 1) + 2In(x — )] + 3Inx = 3[In(x + 1) + In(x — 1)2] + In>3
= %[In(x + D(x— 1] + Inxd
=1In[(x + D(x — D22 + Inx®
= In[(x + DV2(x — 1)] + Inx®

= Inx3(x — 1)V/x + 1]

3 3 1 4
68. 5 In5t6 — Zlnt4 = In(5t8)3/2 — In(t4)3/4 70. y, = Inx + 3 In(x + 1) [
— |n53/2t9— Int3 y2= ||"I(X3X+ 1) : /
9 - 1 1 1 1 1 1
_n3Y5t Yi=Ye ' ?
t3
= In5./5t6 z

72. y, = 7 IN[X0@ + 1)]
Y, = Inx+;llln(x2+ 1)

-6

They are not equivalent. The domain of y, isall real numbers except 0. The domain of y, isx > 0.

74. 10gs3/6 = log, 643 = 3 log, 6 = 5(1) = 3 76. l0gs 135 = 10gs 573 = —3logs 5 = —3(1) = —3
78. log,(—16) is undefined because —16 isnot in 80. log, 2 + log, 32 = log, 4/ + log, 452

the domain of log, x. =3log,4 + 3 log, 4

=31 + 3

=3
82. 3Ine* = (3)(4) Ine 84.In1=0
=12(1) = 12
86. In¥/e® = Ine¥s = 2 88. l0gs(75) = logs1 — logs15 = 0 — (logs3 + logs 5)
= —1—logs3

90. log,(42 + 3% = log, 42 + log, 3* 92. 10910305 = 10010 100

= 2log, 4 + 4log, 3 = l0g,,3 — log,, 100

= 2log, 22 + 4log, 3 = 109,y 3 — log,, 10?

= 4log,2 + 4log, 3 = log,; 3 — 2log,, 10

=4+ 4log,3 =log;3 — 2
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94.

96.

98.

102.

106.

108.

6
InN—-=1In6—In¢e?
e
=In6—-2lne

=In6—-2

f(t) = 90 — 15log,4(t + 1),0<t<12

@ =« (b) Whent = 0,(0) = 90.
() f(6) = 77
(d) f(12) = 73

(e f(t) = 75whent =~ 9 months.

ol v v iy,
70

If y = ab¥ thenIny = In(ab*) = Ina + xInb, 100. f(ax) = f(a) + f(x),a>0, x>0
1
which is linear. If y = ,then = = cx + d. True, because
cx +d y f(ax) = Inax = Ina + Inx
= f(a) + f(x).
VEX) = 3f(x); False. 104. 1f f(x) <0, then0<x< 1.
V(X)) = VInxcan't be smplified further. True.

f(Vx) = Iny/x = Inx¥2 = 3 Inx = 3 f(x)

In2 = 0.6931, In3 = 1.0986, In5 =~ 1.6094

In2 =~ 0.6931
In3 = 1.0986
IN4=1In2+ In2 = 0.6931 + 0.6931 = 1.3862
In5 = 1.6094

IN6=1In2+ In3 = 0.6931 + 1.0986 = 1.7917

INn8 =1In2%=3In2 ~ 3(0.6931) = 2.0793

IN9 =1In3%2=2In3 = 2(1.0986) = 2.1972

IN10 =1In5+ In2 = 1.6094 + 0.6931 = 2.3025
IN12=1In22+1In3=2In2 + In3 = 2(0.6931) + 1.0986 = 2.4848
IN15=1In5+ In3 = 1.6094 + 1.0986 = 2.7080

IN16 = In2% = 4In2 = 4(0.6931) = 2.7724

IN18 =In3 +In2=2In3 + In2 = 2(1.0986) + 0.6931 = 2.8903
IN20=In5+1In22=1In5+ 2In2 = 1.6094 + 2(0.6931) = 2.9956

Let x = log, u, then u = b*and u" = b™,
log, u™ = log, b™ = nx = nlog, u
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110. f(x) = —3(x2 + 4x) 112. f(X) = —(x+ 23+ 1
Intercepts. (0, 0), (2, 0) Trandation and reflection of Y = X°.
y y

2 4 6
114. 2x3 + 20x2 + 50x = 0 116. x4 —37x2+4=0
2X(x2 + 10x + 25) =0 (x2—4)9x2—-1) =0
2X(x + 5)2 = xX—2x+2)x—1DBx+1) =0
x=0,-5 -5 X = +2, 3
118. Ox4 — 226x2+ 25 =10 120. /8251 = 6.072

(x2—250x2—-1)=0
Xx—5Xx+5Bx+1)Bx—-1) =0
X = +5 +%

y =&

122. 170(4-11) ~ 36.998 124. log,,(I) ~ 0.146 126. In(5 — /7) =~ 0.856

Section 3.4  Solving Exponential and Logarithmic Equations

Solutions to Even-Numbered Exercises

2. 2%+l =32
@ x=-1 (b) x=2
23(-D+1 = -2 — :1‘ 232 +1 = 27 = 128
No, x = —1isnot asolution. No, x = 2 isnot a solution.

4, —4e<1= —60
(8 x=1+41In15; —4el*15-1 = _4dn15 = —4(15) = —60. Yes.
(b) x ~ 3.7081; —4e370BL-1 = _ 427081 ~ _ {0, Yes.
(©) x=1In16: —4en16-1 = —235 # —60. No.



