
Section 14.1 The Derivative of Logarithmic F\rnctions

Problem 1.

a :  2 tnbr  =+ a:  2( tn(5)  + tn( r ) )  =+ a '  :2( i )  :  ;

Problem 2.

a  :  r \ n r / i  . +  a  :  " ( ; ) l n (o )  =+  a '  :  G ) ( * )  :  * .

Problem 3.
y : | g P + a :  * ( l n ( 3 ) + i n ( o ) )  = i a ' :  + ( * )  : *

Problem 4.

U :  a l n r

Problem 5.

u :  h P  = +  a :

Problem 6.

E : 3 l o g c  +  g : : i f f i
s': Ln% (*) : ;r;m

Problem 7.

a : EZr =+ a :ffi + e, : 5#(*) : $i,r.

Problem 8.- ^ " " 1 ( " ) " : t " t f t  
+ 3 :  E g d 1 3 :  t n ( 3 ) t r n ( c )  * 3 :  ? + r y + 3 = +  | @ ) : 1 ( * )  :  # . w u s e e t h a t"f;6) 

, O Jn iO, oo), wtrih is the domain of /. Thus / is increasing and hence is invertible.

To solve for /-r (r), we have: " : 
l"(r/g/- lt) *3 + 2(o-3) : ln('4J=@) =+ sz("-r; : tQfrA

=+ (ez(o-a) ;z  :3. f -1(r )  =+ / -1(r )  :  "ot"E " t .

Problem 10.

f ' ( r ) : l n ( r ) + r | : t n ( r ) + 1 + / ' ( r )  : 0 w h e n l n ( o )  : - 1  + r : I  N o w / ' ( c ) i s p o s i t i v e o n ( ] , o o )

and is negative on (0, |). Hence, at its only critical point, r : I, f has a local and absolute minimum

value of  i  ( : )  :  - i

=) a'  :  (1)(1n(r))  + (r)(*)  :  In(.r)  + 1



Problem 1.
d c r

u :  1 2 ' 2 "  +  ?ax.

Problem 2.
du

u - . . F i - -
dr

Problem 3.
,ss.  dy

a :  - - ' _  -  
d r :

Problem 4.

f  ( r )  :  r .  2 "  +  f '  ( * )  :  2 "  +  n (2 '  I n2 )  :  2 ' ( 1  +  r l n2 ) .  Now / ' ( q )  :  0  +  1  *  r l n2  :  0  +  "  :  - f t  i s
t h e o n l y c r i t i c a l p o i n t . M o r e o v e r , n o t e t h a t / ' ( r ) ( 0 f o r o < - f r a n d / ' ( r )  ) 0 f o r r > - f ; . H e n c e

the absolute minimum value of /(u) occurs at r: -fr and ir /(-,<lO) : (-i-,f4)Z-i;tar = -0.53.

Problem 5.

(" )  / ( " )  :  12 ' f  e '  + n '  + e2 + f ' ( " )  :  2r  *  e '  *  ex ' - r '

(u) /(") :  (1T - 
h)" '  

=+ f '( t):  (r - 
h). '

( . )  / ( r ) :  (3e3)e '  =+ f ' ( r ) :  (3e3)e"  -  3 tc+3

Problem 8.

-{ -3 -2 -1

( u )  / ' ( " ) : e r  _ � t . f ' ( " ) : 0 w h e n  r : l '  f ' ( r )  ( 0 f o r r ( 0 a n d  f ' ( ' ) >  0 f o r r > 0 '

(b) BV the first derivative test and part (a), r :0 is the only local minimum point The corresponding local
' 

minimum value is /(0) : e0 - 0 : 1' See the labeled graph above'

(c)

(i) 2 solutions

(ii) No solution

:  (2n)(2')  + (1n(2)2")(r2):  r(2 ')(2 + ln(2)r)

Iontr)r')

| { { r "n) t r ' )  +  ( ln(5)5") (o ' ) )  :  
} { "n) t5") (5 + 1n(5)r )
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