
498

87.

N CHAPTER 7 INVERSE FUNCTIONS k
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7.3 Logarithmic Functions

1. (a) It is delined as the inverse of the exponential function with base a, that is' logo 
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2. (a) The natural logarithm is the logarithm with base e' denoted ln r'

(b) The common logarithm is the logarithm with base 10' denoted log r'

(c) See Figure 3'

3 . ( a ) l o g r o 1 0 0 0 : 3 b e c a u s e 1 0 3 : 1 0 0 0 ' O r : i o g t o 1 0 0 0 : l o g t o 1 0 3 : 3 b y ( 2 ) '
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(a) logr, 
": #: # = 0.4024J0 (b) logu 13.54: 

# 
= L.454240

lnr( c ) r o g 2 n : f r , = 1 . 6 5 1 4 9 6

To graph the functions, we use log, * :'#,lognr: 
iffi, 

.rr.

These graphs all approach -oo as u ---+ 0+, and they all pass through
the point (1, 0). Also, they are all increasing, and all approach m as

' o -+ oo. The smaller the base, the larger the rate of increase of the
function (for r > 1) and the closer the approach to the g_axis
(as r --+ g+;.

To graph these functions, we use logr., 
" 

: 
ffi 

*A
-  l n -
lo8so tr : 

lr, b0:. 
These graphs all approach -oo as r ---+ 0*, and

&ey all pass through the point (1,0). Also, they are all increasing,
all approach oo as ,r ---+ oo. The functions with larger bases

lncrease extremely slowly, and the ones with smaller bases do so
hat more quickly. The functions with large bases approach the

is more closely os r ---+ 0*.

see that the graph of ln r is the reflection of the graph of e' about

line y - r, and that the graph of logro r is the reflection of the

of 10' about the same line. The graph of 10' increases more

y than that of e'. Also note that logro r ---+ oo as r _) oo more

than Inr.
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ffir
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.-y : log2x
-y : log4x
y :  l o96x

6

y: log3.r

Y : log 1.5.r

y :  l nx
y: loglg-r
4
y: lo956r

y :  l n *
y : logro x
3
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23. Shift the graph of A 
- logro r five units to the

left to obtain the graph of g : logro(r * 5).

Note the vertical asymptote of r : -5.

g : logro r g : l o g r o ( r * 5 )

24.Iogr(r - 3): Startwiththegraph of y -logrr

and shift 3 units to the right.

a : logzr a : logz(r -3)

26. y : In(10r): Start with the graph of gr - lnr

and compress horizontally by a factor of 10.

Or: g : ln(10r) : ln 10 f ln r, so we could

start with a : lnr and shift ln 10 units upward.

Reflect the graph of A 
-

obtain the graph of A 
-

A : l n r

ln r about the z-axis to

- l n r .

a :  - I n r

a : I r , n g : ln(10r)

27. g :5 f In(r - 2): Srarr with the graph of a 
- lnr, shift 2 units to the right and then shift 5 units upward.

a : l n r  a : I n ( r - 2 )  U : 5 + l n ( r - 2 )

28. Reflect the portion of the graph of A 
- In r to

the right of the g-axis about the g-axis. The

graph of A 
- ln lzl is that reflection in addition

to the original portion.

a : l n r a : lnlrl
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+ 1) :  2 - Inn + lnr  *  ln(2n * 1) :1tr"z =+ h[n(2nf 1)]  :1rr"z +

4
= Ceb' <+ lneo, : ln[C(?b')]

- b n : l n C  < +  ( a  -  b ) n :  l n C

-  e2* :12 <+ (" , ) ,  -  Te, + L2 :  o
l n 3 , o r e ' : 4  < +  x : I n 4 .

= 1 0 0  +  I n ( e z + s ' ;  : h 1 0 0  = +  2 + S r : } n 1 0 0  +  5 z : I n 1 0 0 _ 2  = +

f (tn roo - 2) = o.b21o

{ t + r f t ) : z  = +  l + 1 [ n : e 2  +  J n : e 2 - l  +  * : ( " r - 1 ) r r 4 0 . g 2 0 0

: " - 2 ) - 3  = +  e * - 2 : e 3  = +  e , : e 3 * 2  +  r _ l n ( e s * 2 ) x 3 . 0 g 4 g

, - 4 ) :T  +  l nBL / ( " - 4 )_hZ  +  hLn3 : l nz  +  r_4 : i #  =+

=4* i "?4= 4 .so4 l

e * < 1 0  = +  l n e ' < I n 1 0  = +  r ( I n 1 0 r  €  ( -oo, ln  10)

r  e  (L /e , x )r) lnz > -1 + ern* > e-L =+ r > e-l

2 < l n r l g  = +  e 2 < e r n * < e e  +  e 2 < n < e s  +  u e ( e 2 , , e s )

7 " 2 - 3 * s 4  = +  1 n " 2 - 3 a ) r n 4  +  2 - B r ) l n 4  +  - B e ) r n 4 - 2  +' n 1 - * ( t " 4 - 2 )  
+  r e  ( - o o , * t z - h a ) )

ft: 36 in, so we need r such that log, r : 36 <+ r : 236 : 6g,TLg,4T6,TB6.Iii mites. this is
TLI,4T6,TJ6 1n . 1 ft 

#ft = 1,084,b8 7.7 mi.

<+

<+

[since u > 0].

a r : l n C f  b r + I n e b '  < +  a n : l n C + b n  < +
lnC

L - -

a - b

<+ (e' - 3)("' - 4) :0, so we have either e' : B

=+

=+


