
SECTIO]II7.2 EXPONENTIAL FUNCTIONS AND THEIH DERfVAilR/ES tr ffi

thegr- intercept (0,2),wehavey:Ca'  :2a' .  Usingthepoint  (2, i l  g ivesus 3:2a2 + Ln: o,
o: t [since a > 0]. The function is /(r) : 2(*)' or f (r) - 2(3)-'.

f t :24 in ,  f  (24) :242 in :576 in :48  f t .  g (2q :224 in :2 ra l (12 .5230)  mi  =  26b mi

see from the graphs that for r less than about 1.8, g(r): b' > f (") : r5 , andthen near the point (1.g, 12.1)
curves intersect. Then /(r) > g(n) from r t 1.8 until r : 5. At (5,312b) there is another point of

ion, andforz ) 5wesee thatg(n) > f (*). Infact,gincreasesmuchmorerapidlythan/beyondthat
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graph of 9 finally surpasses that of f at n = 35.8.
6

Y = e ' ,

y :  , t o ,

0

a : e* mdA: 1,000,000,000 and determine

t .2

e' : I x 10e. This seems to be true at n x 20.728. so

"1 x 10e forr ) 20.72J.

{1.001)' 
- oo by (3), since 1.001 > 1.

= -fr2.As r ---+ oo, f, ---+ -oo. So iirn e-r' : . lim et : Oby (l l).
1, ,  

c+oo t+_oo

f = tarr r, then as r ---+ (n l2)* , f ---+ -oo. Thus, lim 
"ta'nl, 

- 1irn et : 0.
r + ( r / Q ) +  t + - o o

3/(2 - z). As 7 - 2+, t  -+ -oo. So 1i^ 
"3/(2-a) 

- 1im et :1bv 6l).
q  s + 2 *  t + - o o

r umera to randdenomina to rbye3 ' :  l i *  " : -  ,  " - : .  :  1 im  ! - u : ' : 1 -0 :1
o gaa I g-:1a ,-- 1 -f e-6, 1 + 0
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28. Lett: JlQ - r). As r --+ 2-, t --+ oo. So,1T_ 
"3/(2-a) 

: 
,IIg 

et : 6 by (11).

29 .  By theProductRu le ,  f  ( r ) :  * "e*  +  f ' ( * ) :  " ' i ; k \  
+  

" '#@' )  
:  r2e*  +  e ' (2 r ) :  re* (n*2) '

30. By the euotienr Rure,, : ft + o' : Yffi : tffff : dh

31. By (10), g :  sa'n3 + l t  :  
"an3 

4 @*t) :3atr2eo*u .
d r '

32 .  g :  e ' ( cos  u l cu )  = )  A '  :  eu ( - s i nz *c )  +  ( cos  u - l cu )eu :  e ' ( cosu  -  s i nu *cu*c )

3 3 . / ( z )  : e ' / u  +  f ' ( u ) - e r / u  + ( : ) : " ' / u ( '  
t \  / - 1 \  1 / u

( r u \u /  \A ) : \A ) " ' -

34. By the Product Rule, 9(r) :  Jr e* :  nr/2ea + g' (r) :  * ' /"  (" ' )  + 
"" 

( i"-t ' ' )  :  |r-r/2e'(2r 
-F 1) '

35. By (10), F(r) - 
"tsin2t 

+

F, (t) : st sin 2, (t sin 2t)t : 
"t 

sin2t (t . 2 cos 2t f sin 2t . l) - 
"t 

sin 2t (2t cos2t * sin2t)

l E . a :  
" k t a n r t  

= +  a '  :  e k t a n J i  
* r r h n J i ) :  " r t a n 1 / i ( t  

r . r ' 1 / i ' * r - t ' ' ) : W " k h n J i

t7 .s :JTTte  +  a '  :+ ( r+2e3* ) - ' r ' ! ( r+2e3 \  (2 " " 'U :  
l# ;

38. g : cos (e'") =+ A' : - sin(e") ' en' "r : -Ten'sin(e"')

39.  y:  s"*  =+ a'  :  e" '  '  
* r")  

- -  
"" '  

'e '  or  e"*+'

40,g : \ fT i t , ;+a , : t (7+re_2 , )_ ' t , | r ( - ze -2* )+"_ , * l : f f i

41. By the euotient Rule. a : # 
+

,  ( cu *  *d , ) ( ae ' )  -  ( ae '+b ) ( ce " )  -  ( ace '+ad -ace ' -bc )e '  -  ( ad -bc )e *
a, :  :@:1u ,aay .

e '  +  e - '
42.  u :

"  e r  - e - t (e ,  -  u- , ) '

( e 2 " - 2 + e - 2 ' ) - ( e 2 ' + 2 + e - 2 ' )  _ _  4  
=

(e "  -  
" - " ) '

8. a : e2' costrn + a' 
-- 

"'*(-zrsin 
rr) + (cosnr)(2e2*) : 

"" 
(2cos'trr - n sinrr).

A t  ( 0 ,  L ) , A '  : 7 ( 2 _  O ) : z , s o a n e q u a t i o n o f  t h e t a n g e n t l i n e i s  y  -  I : 2 ( r  -  0 ) ,  o r  A : 2 r  * 1 .

4 4 . a : : + o , : , T : r y . A t ( 1 , e ) , y , : 0 ' a n d a n e q u a t i o n o f t h e t a n g e n t l i n e i s

A - e : 0 ( r - 1 ) . o r A : e .

o u .  
* ( " - ' " ) :  * @ + a )  

+  
" " o ( r ' a '  

+ a . 2 r )  -  r t a '  +  t r 2 e * ' s a '  * 2 r s e * " a  : 1 + a '  +

n 2 . , , o E , - a , : L - 2 r g e * , a + . a , ( r 2 e , * , o - 1 ) : 7 - 2 r y e , , u + , , : f f i


