Chapter 6

Exponential and Logarithmic Functions

6.5 Logarithmic and Exponential Equations

1

3.

log,(x+2)=1log,8
X+2=8
X=6

£log, x = 2log, 2
log, x* = log,2?
=g

NG
X=16

2logx=3log.4
log. x* = log, 4°
x* =64
X=1%8
Since log(- 8) isundefined, the

only solutionisx = 8.

3log,(x- 1)+log,4=5
log,(x- 1)°+log, 4=5
log,4(x - 1)’ =5

4(x- 17> =2°

(x- 1 = 3

(x-1°=8

X-1=2

Xx=3

2.

log. (2x +3) =log, 3
2x+3=3
2x=0
x=0

-2logx =log,9
log, x *=1og,9
x?=9
%:9® XC=E@ x = e
X 9 3
Since log(- %) is undefined, the

only solutionisx = %.

3log, x = - log, 27
log, x> =log, 27" *
X =271
3_ 1
X

21
X=3

2log(x+4)-10g,9=2
log,(x +4)? - log,3* =2
log,(x +4)* - 2=2
log,(x+4)Y =4

(x+4y =3

(x+4) =81

X+4=19

X=-4+9

_ x=50rx =-13
Since log(- 13+4) is undefined,

the only solutionisx = 5.
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Section 6.5 Logarithmic and Exponential Equations

9. logx+log(x+15)=2 10. log, x+log,(x- 3) =1
logx(x +15) =2 log, x(x- 3)=1
x(x +15) = 10° X(x - 3) =4
x> +15x- 100 = 0 x*- 3x-4=0
(x+20)(x- 5)=0 (x+1)(x- 4 =0
x=-20o0rx=5 Xx=-1lorx=4
Since 10g(20) is undefined, the Since log(- 1) is undefined, the
only solutionisx = 5. only solutionisx = 4.

11. Inx+In(x+2)=4
Inx(x+2) =4

x(x+2) = ¢
x*+2x-¢€'=0

_-2%2 - A1) ) _ -2+ Jarae
2

20)

4
:-2122J1+e —-11J1+_e4

X

Since Ir6- 1- W1+ e“) is undefined, the only solution ix = - 1+ J1+€* » 6.456.

12. In(x+1)- Inx=2
X +1y _
Ne— 5~ 2
X+1_ 2
—~ ¢
X +1=e’x
e€x- x=1

4&-9:1
1
X= ——
e -1

13. 2%+2*-12=0
() +2*-12=0
(- 3)(2*+4)=0

2-3=0 or 2+4=0
2¢=3 or 2=-4
x =log, 3 No solution
X » 1.585
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14.

15.

16.

17.

19.

21.

3 +3"-2=0
(3) +3-2=0
(3*-1)(3*+2):o
0 or 3+2=0
=1 or
0 No solution
3 +3"- 4=0
(3) +3%6*-4=0
(3*- 1)(3X+4):o
3*-1=0 or 3+4=0
=1 or F=-4
x=0
2% +2%-12=0
(21) +22*-12=0
(2X- 2)(2X+6):0
2-2=0
2X
X

or 2+6=0

2° =10
log(2*) = log10
xlog2 =1

_ 1
X = 10_92» 3.322

8§ =12
log(8 ) = log1.2
- xlog8=logl.2

_logl.2
- _—Io—gg » - 0088
g.— 2x :4x
log(3" 2*) = log(4*)
(1- 2x)log3= xlog4
log3 2xlog3 = xlog4
log3 = xlog4+2xlog3
log3 = x(log4+210g3)
_ log3

3=-2

No solution

2 or =-6
1 No solution

Exponential and L ogarithmic Functions

18. 3=14

log(3*) = log14

xlog3 =logl4

X = I-lcg—édé» 2.402

20. 2%=15

log(2 *) = log1.5

- xlog2=1logl5

= "’l%tg » - 0.585
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Section 6.5 Logarithmic and Exponential Equations

22 2x+1 — 51- 2X
|Og(2x+l) - |og(5l—2x)
(x+1)log2=(1- 2x)l og5
xlog2+tlog2=1log5- 2xlog5
xlog2+2xlogs =log5 - log2
x(log2r2log5F log5- log2
log5 log2
X :'Iog%loigg) 0.234

23, @) =7
Iog((%)x) =log(7-¥)

xlogz = (1- x)log7
X(log3 loghFlog* xlog7
xlog3- xlog5+ xlog7=1o0g7
x(log3 log5+log7)Flog7
log7

X~ 1093 Togs +Tog7 1.356
24, (g)“ = 5 25. 1.2* =(0.5)*
X logl.2* = 10g(0.5) *
4\ X _ X
'09((5) )— log(5") xlogl.2 = - x10g0.5
(1- x)log = xlog5 xlogl.2+xl0g0.5= 0
logs - xlogs = xlog5 x(logl.2 +10g0.5F 0
xlog5+ xlogs =logs x=0
x(log5+log3) =log3
___log3
= 005 + I30g§‘ » 0.152
26. 0.3 =1.7°¢*

log0.3* =logl.7"*
(1+x)10g0.3 (2x - 1)logl.7
log0.3+ x10og0.3=2xlogl.7- logl.7
xl0g0.3 2xlogl.7 = - logl.7 - 10g0.3
x(l0g0.3 2logl.7F - logl.7- 10g0.3
- logl.7- 10g0.3
X= Iog%.S 2|031.7» - 0.297
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27. pi X =g 28. e"? =p*
Inp* * = Ine* Ine**® = Inp*
2Q-x)Imp=x x+3=xlnp
Inp - xInp =X X- Xlnp=-3
Inp = x+ xInp X(1- Inp)=-3
Inp = x(1+ Inp) _ -3
np X_i-_ln_p» 20.728
X = » 0.534
1+Inp
29. 5(2) =8 30. 03(4*) =02
23x zg 40.2x - é
log2* = log(§) log 4 = log(3)
3xlog2 =1og8 - logs 0.2xlog4=log2 - log3
_ log8 - 1og5 _log2-log3
X_W» 0.226 X = m» 1.462
31. log,(x-1)- log,(x+6)=log,(x- 2)- log,(x+3)
32. log, x+log,(x- 2)=log,(x+4)
log, (X(x- 2)) = log,(x +4)
X(Xx-2)=x+4
X*- 2X=Xx+4
x*-3x-4=0
(x- 4)(x+1)=0 Since log(- 1) isundefined, the
X=4or x=-1 only solutionisx = 4.
33. log, (x*+x)- log,(x*- x)=-1 34. log,(x*- 9)- log,(x+3)=3
3 3 X2 -9 _
j0g, X1 X =1 100, 53 =3
3% - x (x- 3)(X+3) _ 43
X2+ X 1 X+
X2_X_(§) X'3=64
X(X+1) -3 X =67
X(X- 1)
X+1=3(x-1)
X+1=3x-3
-2Xx=-4
X=2
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Section 6.5 Logarithmic and Exponential Equations

35. log,(x+1)- log,x=1
log, (x +1)- :%z)[( =1

Iogzx:1
2
2log(x+1)- log, x =2
log, (x+1)* - log, X = 2
|Og2 (X ;1)2 =2
X +1)?
( X) :22
X° +2x+1 = 4x
x*- 2x+1=0
(x-1)?=0
x-1=0
x=1

log, (x + 1)-

37. log,s X +1og, x+log,x =7
log,x  log,x _
Tog, 16 +]—ng4 +log,x =7

log, x | log, x
4 2

+log,x =7

log, x+2logx+ 4log,x =28

7log, x =28

log,x =4
x=2"=16

112-x )
() -
M2 _ o0
i2- 0= %
2- x=3x
X +x-2=0
(Bx- 2)(x+1) =0
Xx=% or x=-1

36. log,(3x+2)- log, x =3
log, X _

log, (3x+2) - 10, 4 =3

log, (3x+2) - Iogsz =3

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

log,(3x+2)*- log,x =6

2
Iogzw =6
(3X +2)2 - 26

X

Ox? +12x + 4 = 64x
Ox*- 52x+4 =0
« = 52 + (- 52)* - 4(9)(4)
2(9)

= E’ZiT V2560 . 5 70 or 0.0

38. log, x+3log, x =14
log, X
log, 9
log, X

2

+3log,x =14

+3log,x =14

%Ioggx:14
log,x =4
x=3" =81

40, log, X*2* = 4
log, x{og,x =4
(log,x)* =4
log,x =-2 or logx=2
Xx=2%o0r x=2°
X=3 or x=4
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e +2e‘x _1

ef+e =2
ex(ex +e‘x) = 2¢"
e* +1=2¢"

(e)*- 2e°+1=0

(ex - 1)2 =0
e€-1
&

X

4]1.

okFr o

e-e" =4

(e - €)= 4¢

e”- 1=4¢*

(€)2- 4€*-1=0
gAY ANCD

Q)
415\/3 =2+ J5

x:In(2+J§)

(2 - J§) is undefined: it is not a solution.

X

43.

4+J20
2

In

e-e"=-4
(e - e)
e* - 1= - 4¢*

(€)°+4€ - 1=0

- 4¢"

o Aty4- AN -] - 4420
) 2
:ﬂ:-Ziﬁ
2
x:In(-2+\/§)

Exponential and L ogarithmic Functions

e+e”

42. >

e +e" =6
e +e*) =6
e +1=6e"
(e)?- 6e"+1=0
@:6’“/(' 6)° - 410
20
w2

=3+ 22
2

X :In(3+2\/§) or X :In(3- 2\/5)

=3

:61\/3_2
2

_6=

In(- 2- JE) is undefined; it is not a solution.
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Section 6.5 Logarithmic and Exponential Equations

45. Using INTERSECT to solve:
Yy, = In(x) /In(5) +In(x) /In(3)
Y, =1

p———

of—=—

7 i
Ink

gFieckion
=1l 0z1iyBe  y=1

4
The solution is 1.92.

47. Using INTERSECT to solve:
y, =In(x+1)/In(5) - In(x - 2) /In(4)
y, =1

p——— N

\,

0 5
Inkerseckion
W=c. mBF1EON V=1
-4
The solution is 2.79.
49. Using INTERSECT to solve:
Y, =€ Yy, =-X
2
-3 —_— 3

Inkerseckion
IH:'.55?1H33 V=.EA714%z0

—2
The solution is—0.57.

46. Using INTERSECT to solve:
Yy, = In(x) /In(2) + In(x) / In(6)
Y, =3
4

\
/

Inksrseckion
| FEE R I
E—

-4
The solution is 4.48.

—

10

48. Using INTERSECT to solve:
y, =In(x-1)/An(2) In(x+2) In(6)
Y, =2
4

| J/ 15
Inkerseckion

IH=12.1"IB'15? Y=g
)

The solution is 12.15.

50. Using INTERSECT to solve:
Y, = €7y, = x+2
3

I

Inkersgckion
H=-1.9808°Y Y=0i802602

-1

3
-3 _.w’;

Inkerseckion

IH:.HH?EHE:I.E Y=g HHFEYEE
-1
The solutions are —1.98 and 0.45.
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51. Using INTERSECT to solve:
y, =€y, =x°
3

Inkekseckion
E:'.FIEHE?H = 4O4HEEY1
— E—

-1
The solution is—0.70.

53. Using INTERSECT to solve:
y, =Inx y,=-X
2

l s
InkeHseckion
= CEFi4Fz0 Y=-CE7L4ZE

—2
The solution is 0.57.

55. Using INTERSECT to solve:
y,=Inx y,=x>-1
2

7

—
sFiechinn

Intk
IH=.35I2I'-|"|IJ"|E = - a4y04788
—2

1=
v

Inkerseckion
= Ll =0

| FE
—2

The solutions are 0.39, 1.00.

52.

56.

Using INTERSECT to solve:
X, — 3
“=¢e,Y% =X
12

LnkeFsgckion

IH=1.55?1535 =B MOERFEL
4

120

-4
The solutions are 1.86 and 4.54.

Using INTERSECT to solve:
Y, =In(2x); y, =-x+2
4

Inkerseckion
H=1.iE8iEAE YV=.A4nE41iE

-4
The solution is 1.16.

Using INTERSECT to solve:
y,=Inx y,=-%°

7
InkekSeckion

IH:.ESEB:I.EE"I Y= - YrazicH
—
6

The solution is 0.65.

—2
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59.

Section 6.5

Using INTERSECT to solve:
y, =€ +Inx; y, =4
5

£

L/

Inkerses :Il\:ll'l

|H=1.3:|.531'-|E| Y=y
-2

The solution is 1.32.

Using INTERSECT to solve:
y,=€% Yy, =1Inx

, \L{’]
|/

Inkckseckion

EisLi 037098 v=cE9E u1d
-2

The solution is 1.31.

Logarithmic and Exponential Equations

58. Using INTERSECT to solve:
y,=€-1Inx; y, =4
6

s

_1 Inkerseckion 2
| FEr LTI

6

Z
e’

_1 Inkerseckion
liziyroices =y

-1
The solutions are 0.05 and 1.48.

60. Using INTERSECT to solve:
y,=€% y, =-Inx

[

Inkgrssckion

s nerduzza v Shriyzed
—2

The solution is 0.57.
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