Chapter 6

X(5y- 2)=2y+3
5xy- 2x=2y+3
5xy- 2y =2x+3
y(5x- 2)=2x+3
_2x+3
Y=52

Xy+y=2-3X
y(x+1)=2- 3x
_2- 3X

- ox+1

-1 _2- 3Xx
5=

6.R Chapter Review

Inverse

Inverse

Exponential and Logarithmic Functions

Domainof f =
range of f ' =all real numbers except &

Rangeof f =
domain of f* =all real numbers except &

Domain of f
rangeof f*

al real numbers except —3

Rangeof f =
domain of f* =all real numbers except —1
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Chapter 6 Exponential and L ogarithmic Functions
1 i =
3. f(x)= = Domain of fl =
1 rangeof f ~ = all real numbers except 1
Y=x1
Xll Rangeof f =
X=y1 Inverse  gomain of f* = all real numbers except 0
x(y-1)=1
xXy- x=1
Xy=x+1
_x+1
Y=
10 _ X+1
==
4 f(X)=WXx-2 Domanof f =
y=JX- 2 range of f™* = all real numbers greater than or
x=Jy- 2 Inverse equal to 2
2 _
X —y2-2 x30 Rangeof f =
y=x"+2 x20 domain of f* = all real numbers greater than or
frx)=x*+2 x30 equal to 0
5 f(x):—3; Domain of fl =
X3 range of f = =all rea numbers except O
y= 3
;5 Rangeof f =
. -1 _
X = 3,1_ Inverse domainof f~ =all real numbers except O
y3
X' =3
t_ 3
y'=x
_ 27
=5
. 27
fi(x) = =
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Section 6.R  Chapter Review

= all rea numbers

= all rea numbers

F(x)= % +1 Domain of fl =
y:x§+1 range of f
X = y5+1 Inverse Rangeof f =
V= x-1 domain of f*
y=(x-1y

f200) = (x- 17

log,(3) =log,2® =-3log,2=-3

Ine’? = J2 10. €™ =o.
log, 2* = J3log,2 = J3

| aJVZO_ 2 —
ogséwg—logguv - log,w =

Iogz(az,/B)4 = 4Iogz(a2JB) = 4(Iog2 a’ +log, bg) = 4(2loga+ $log,b)

=8log,a+2log, b

1

8. log,81 = log,3" = 4log,3= 4

11. 299204 =04

log,u +log,V* - log,w = log,u +2log, V-

Iog(xz‘/x3 +1) =log x* +log(x’ +1)é = 2log x + $log(x’+ 1)

lo

85(2 +2X+16 _

X2

= log, (x+1)* - logs(x*) = 2logg(x +1)- 21 0gx

J3x2+1__ |n(x3/x2_+l) In(x- 3):|nx+|n(x2+1)é - In(x- 3)

= Inx+4In(x* +1) - In(x- 3)

Iae2x+3 & _ r? 2x+3 §_

e ax+29
=2(In(2x+3)- In(x- 2)- In(x- 1))

3x+29

2(In(2x+3) - In(x- 2)(x- 1))

1

log, w

=2In(x+3)- 2Ink- 2)- 2Ink- 1)

3 1\3 L :
3log, x* +3log, ¥x = log, (x°) +Iog4(x2) =log,x° +log, x* =1log, x° xx

- 2log

&g
exo ™t

— — 25
= Iog4x4 =2]og, X

1

310g, VX = log,(x ) * + logg(xg )3

1
= log, X* xx?

1_3
=log, x°

1
=log, x* + log, X’
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Chapter 6 Exponential and L ogarithmic Functions

x-1

aX- 10 & Xy 2 o x-1 X 2 X+1

21, In§==0+ 124G - In(x -1)—InT><X—+1- In(x* - 1) = Inx =l
e 1 1 1 2 _

22. log(x*- 9)- |og(x2+7x+12):|og§§;3)(;‘12)8=|09§;2

23. 2log23logx- 3[log(x +3)+log(x - 2)] =1og2+logx’ - 3log(x +3)(x - 2)
4x3

= logdx®- log((x+3)(x- 2))! = log :
((x+3)(x- 2)*

24, 310 +1)- and- Ein(x- 2)+Inx] = In(x¢ +1)} - 188 - Lin(x(x- 4)
L @_ 1 (X +1)2
= In(x* +1)? - 1s° - In(x(x - 4))? =1In
(kg o ) oy
logl9 _ log21l
25. |Og419 10_94 2.124 26. |ng 21= m 4.392
27. Iny=2x"+InC 28. In(y- 3)=In(2x’)+InC
Iny = In€* +InC In(y- 3) = In(2x* xC)
Iny = In(CeZXZ) y- 3=2Cx
_ 2
y = Ce®’ y=2Cx* +3
29. In(y- 3)+In(y+3) =x+C 30. In(y-1)+In(y+1)=-x+C
In(y- 3)(y+3)=x+C In(y- 1)(y+1)=-x+C
(y- 3)(y+3)=€"¢ (y- D(y+1) = e *°
y2_9:ex+c yz_lze—x+c
y2=9+ex+C y2=1+e—x+c
3. e “=x"+4 32. e ¢ =(x+4Y)
Ine’"® = In(x" + 4) Ine¥ ¢ = In(x +4)?
y+C =In(x’ + 4) 3y- C =In(x+4)?
=In(x*+4)- C 3y=2Ink+4)+C
_2Ink+4)+C

3
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33.

34.

35.

36.

f(x)=2°

Using the graph of y = 2%, shift the graph
3 unitsto theright.

Domain: (- ¥, ¥)

Range: (O, ¥)

Horizontal Asymptote: y =0

f(x)=-2"+3

Using the graph of y = 2%, reflect the
graph about the x-axis, and shift
vertically 3 units up.

Domain: (- ¥, ¥)

Range: (- ¥, 3)

Horizontal Asymptote: y =3

f(x)=58"

Using the graph of y = 3", reflect the
graph about the y-axis, and shrink
vertically by afactor of %.

Domain: (- ¥, ¥)

Range: (O, ¥)

Horizontal Asymptote: y =0

f(x)=1+3"

Using the graph of y = 3, shrink the
graph horizontally by afactor of %, and
shift vertically 1 unit up..

Domain: (- ¥, ¥)

Range: (@ ¥)

Horizontal Asymptote: y=1

Section 6.R  Chapter Review

————
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37.

38.

39.

40.

f(x)=1- €

Using the graph of y = €”, reflect about
the x-axis, and shift up 1 unit.

Domain: (- ¥, ¥)

Range: (- ¥,1)

Horizontal Asymptote: y=1

f(x) =3¢

Using the graph of y = €”, stretch
vertically by afactor of 3.
Domain: (- ¥, ¥)

Range: (0, ¥)

Horizontal Asymptote: y =0

f(x)=3+Inx

Using the graph of y = Inx, shift the
graph up 3 units.

Domain: (0, ¥)

Range: (- ¥,¥)

Vertical Asymptote: x=0

f(x)=%Inx

Using the graph of y =Inx, shrink
vertically by afactor of %.
Domain: (0, ¥)

Range: (- ¥, ¥)

Vertical Asymptote: x =0

Exponential and L ogarithmic Functions

2§

-5 -4 -z

21

-44

—-F+

24

-4 1
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41.

42.

43.

45.

46.

Section 6.R  Chapter Review

f(x)=3-¢" R
Using the graph of y = €”, reflect the 2
graph about the y-axis, reflect about the x

x-axis, and shift up 3 units.
Domain: (- ¥,¥)

-2

Range: (- ¥, 3) -

Horizontal Asymptote: y =3 s

f(x)=4- In(- x) y
Using the graph of y = Inx, reflect the 3
graph about the y-axis, reflect about the x- 5

axis, and shift up 4 units.
Domain: (- ¥,0)

Range: (- ¥, ¥) 2
Vertical Asymptote: x =0 s x
41- 2x =2 a4. 86+3x =4
(2)" =2 (@) =2
22- 4x :21 218+ 9x — 22
2-4x=1® -4x=-1® x=1 18+9x =2® 9x=-16® x=-&
3x2+x =J§
3x2+x — 335

-2+ JA-AQ)(T) _-2+i2 _-2+2J3 _- 1443

X*+ Xx=4® 2x°+2x- 1=0® x = =

202) 4 4 2
-1-J3 -1+43
= or x =
2 2
4X'X :%_
x X
-2
226 2% — o1
2x- 2 = -1@ 26 - 2x- 120® x=_CAEYA AQCT 22412 _2+2V3 1243
20) 4 4 2
x =L V3 or x:l+‘,§
2 2
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Chapter 6
47. log, 64 =-3
X =64
(x°)7 =647
=L =1
Je2 2
49, 5* = 3

Iog(sx) = Iog(3x+2)
xlog5=(x+2)log3

xlog5=xlog3 +210g3

xlog5 xlog3=21lo0g3
X(log5 log3) =210g3
_ 2log3
~Tog5 log3
X » 4.301

51,  9¥=27%"
(32)2x — (33)3x—4

34x:39x—12
4x =9x - 12
-bx=-12
_12
=7
53. log,WX-2=2
JIX- 2 =32
X-2=9°
x-2=81
X =83

55. 8=4% >
23 — (22))(2 >QS)(
23:22x2+5x
3= 2x%+5x
0=2x*+5x- 3
0=(2x- 1)(x+3)
X=% o x=-3

48.

50.

52.

54.

56.

Exponential and L ogarithmic Functions

Iogﬂx:-6

x=(2)" = (25)'6 =2%=}

5x+2:7x—2
log(5*?) = log(7* ?)
(x+2)log5(x- 2)log7
xlogs+2log5 xlog7- 2log7
xlog5 xlog7 =-2log7 2log5
X(log5 log7) =- 2log¥ 2l0g5
_-2log72log5
~ log5 log7
X » 21133

252x — 5><2-12
(52)2X — 5)(2—12
54x — 5x2-12
4x = x*- 12
X°- 4x-12=0
(x- 6)(x+2)=0
X=6 orx=-2

28 =4

ox+1 >(23)'X =2

2X+1>Q—3x :22

2—2x+1 =22

- 2x+1=2
-2x=1

X=-%

25 =10"
In(ZX >6) = [n10*
InZ +1n5=In10*
xIn2 +1 n5= xIn10
X(In2 In10) =- In5

w=_ -1 _4
M?2-Tni0
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S7.

59.

61.

63.

64.

logg(x+3)+logs(x+4)=1
logg(x+3)(x+4) =1

(x+3)(x+4) =6
X?+7x+12=6

X +7x+6=0
(x+6)(x+1) =0

Section 6.R  Chapter Review

58. log,,(7x-12)=2log,, X
log,, (7x- 12)=log,, x*

7x-12 = X*
X*- 7x+12=0
(x-4)x-3)=0

X=4 or x=3

X=-6 orx=-1

The logarithms are undefined when

X=-6,50 x=-1istheonly solution.

e1-x
1- x

- X
X

5
I

n5
-1+1In5
1- I n5» - 0.609

23)( :32x+1
| n2* = In3***!
3xIn2=(2x+1)In3
3xl n2=2xIn3+In3
3xInZ 2xIn3 =1n3
x(3In22In3¥ In3

X = In3
3Tn22Tn3
X » -9.327

a60¢ _

h(300)= (30(0)+ 8000)logg=rr s =

/60 ¢ _

h(500)= (30(5) +8000)logs 555 5 =

60. €e"*=4
1- 2x=1n4
-2x=-1+1n4
X = ]%n‘]'»- 0.193
62. ¢ =3¢
In2’ = In3*

x3In2=x*In3
x3In2- x*In3=0
x*(xIn2 In3) =0

x> =0 orx:]lwnz3

X=0 or x»1.585

80001092.533333229.5 meters

8150l0g1.52 =1482 meters
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65.

67.

68.

69.

h(x) =10000

10000 = (30(- 100) +8000)Iog§@—

5
10000 = (5000) Iog?%);j

600
Iogé—v
9 loggﬂ’g
10° =10 ¢*~°
100—@® —@—76 mm
X 100
P = 25 (b)
(@ P =25
= 25e**
= 37.3 watts
L =9+5.1logd (b)

(& L=9+51l0g3.5»11.8

B0O
(@ P=90- 80825 » 71.02% (b)

ad
(c) ast® ¥ P=90- 8%Z+ﬂ® 90- 0=90%

Exponential and L ogarithmic Functions

66.  h(x)=10000

8900 = (30(5) + 8000) |og§e7ﬂ)f

8900 = (8150) Iog?ﬂ)f

8900 _

8150

7600
X @
39000 ée760 0

omg 10 %

8900 7_60
8150 x

o]
® x =760 @150—- 695.96 mm
002

50 = 25¢™*¢

2:e0.ld
I n2=0.1d

In2_
d_T 6.9 decibels

14 =9+5.1logd
5=5.1logd
logd = % » 0.9804
d =10 » 9.56 inches

&°

P=90- 80?;; » 85.5%

d
(d) 40=90- 803?+
_ a%d 5_ d B0
0= 80 ® 5 s '“éé“'“&
|a§i-j
® In&-3 —t><In8— ®t— »163 months
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70.

71.

72.

73.

74.

75.

Section 6.R
g
(e) 70=90- SOSB

agd 340

-20z-80§§%® 0.25=g== ® In(0.25) = Ing—-

® 1n(0.25) :tﬁn§%® t= '”(c;;? » 4.82 months
Inéz+ﬂ

m=55.3- 6/n(10000- 5000) = 55.3- 6/n(5000) » 4.2 months

_ 1og10000 - 10g90000
@ N=—ToqT020)

= 9.85years

0.5i
_10g0.5- logi _ '09_ log0.5_
() n=THT-0T) = Tog0 85 fogo 85~ 427 Years

0040(2)(18)

A= 1oooo§i + =10000(1.02)* = $20,398.87

2(18)
p= A%+ %g = 850008 + 220 = $41,668.97

(a 5000 = 620.17¢"*?
8.0623 = "
In8.0623= 20r

_ In8. 0623 %

(b) A =4000e>*) = $32 24924
The banks claim is correct.

L(10*) 10Iog§el0:2?—lolo@1@ 108 =80 decibels

Chapter Review
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76.

77.

78.

) X
Chicago: M(x)=log—= =3.0
2g0: M(x)=log—

x =10% »7943.28

log(x¥.0*)=3.0 (
log(
log(x) +10g(10°) =3
log(x
log(x)+3=3
log(x) =
log(x) =0
10|0g[x)
10" =10°
x=10°=1
A= Ae
% Ao - Aoek(sgoo) 0.05 Ab — Aoe-o.000124t
05 - e5600 k 005 - e—0.000124 t
I n0. 5 5600k In0.05=- 0.000124t
_1n0.5 -

Usingu =T+ (u, - T)e 'wheret =5,
T =70, u, = 450, u = 400:
400 = 70 + (450 - 70)e"®
330 = 380e™
0.86842 = e
5k = 1n0.86842

k= wz» - 0.028216

Find time for temperature of 150°F:
150 = 70+ (450_ 70)e-o.028216 t
80 = 380¢€ 0.028216 t
0.210526 = g 0028216 t

In0.210526 - 0.028216t

t= %6» 55.2 minutes

Exponential and L ogarithmic Functions

San Francisco: M (x) :IogF)f3 =6.9

= —5.000124 > 24,159 years ago
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81.

82.

79. (@ Graphing:

AR "
Frial
0 e
000
o
i 1 3 3 i b [

(b) y=1000(v2)’
V2 ="
® y =1000(e"%)’ =1000¢"" 2"

N = N_e**** N, =1000,k = 0.3466
80. (@ Graphing:

17000
1E000
14000 &
14000 s

12000
11000

D00 hegq 1% 19@3 1980 1=A2 15Ad

(b) y=10014(1.057)"
1057 — eIn1.057

® y =10014(e™*")" =1000¢**™**

A= A ™ A =10014,k =0.0554

Section 6.R  Chapter Review

(c) N =1000e**(? 111314 bacteria

(d) and (e) Graphing:

1]y
E0D0
4000

200

(c) A =10014€***® 5, $69699.90

(d) and (e) Graphing:
1700
TG00
15000
14000

¥ 12000
12000
11000
1000

Wop " 4 B B

P=P,€"'=5,840,445,246" =6,078,190,457

A=A
%Ao _ AOek(5.27)
% - e5.27k
In0.5 527k

_In0.5
k—m » - 0.13153

In20 years. A =100e **** =72 grams
In 40 years: A=100¢e***“) =052 grams
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Chapter 6 Exponential and L ogarithmic Functions

_ 0.8 _ 08 _
83. (a) P(O)— W = m = 0.2996
(b) 0.8
(c) Graphing: (d) Using INTERSECT we have:
1 1
0 30 obEts EEED veze . J30
0 0

75% use Windows 98 in 2018.

656



