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If a is infinite, we let t : If x. Then t ---> 0* as .r --> oo, so we have
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(by I'Hospital's Rule for finite a)
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Given that
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of the following limits are indeterminate forms? For those
not an indeterminate form, evaluate the limit where
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r Find the limit. Use I'Hospital's Rule where appropriate. If
is a more elementary method, consider using it. If l,Hospital,s

't apply, explain why.

x 2 - l

. r *  1

x e -  1

FI

31. l im
r + q

33. li

r + @

lim
r + 1

lim35.

x

h(r + ,{)

I - x l l n x

l i c o s z x

x o - a x 1 - a - l

32. lim -- : '
'-o tan-,(4x)

tr2 J- ,,
34. lim :!--:--:-

,-* 1f 2x2 * |

7 -  p -2*
36. lim

r+0 SgC J

38' ,\y**"'

v I 1

6 .  l i m - . -
x - - z X L * 3 x * 2

Y o - ' l

8.  l im-
x - l  X o - l

;- i (x - 1),

37. ,LS ,f;tnx



39.

4 1 .

502 ,. '  CHAPIER 7 INVERSE tUNfi l0NS
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El 73-75 tttt
(a) Graph the function' t ---:^- ̂^ -: ^r
(b) Use l'Hospital's Rule to explain the behavior as r --> u'
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7A. f@): (sinr)'"

A :  A o e "

u : UL (l - e-,,t^)

Investigate the family of curves giv3n by /(x) : x,e.,,,i|,

is a positive integer' wh{ f"ut:t"t - *:::.:lXtt"n::'l

.o*mon? How do they differ from one another? Inpartl

what happens to the maximum and minimum 
ftf:l

ffi;iii, ", 
, ir.*"ses? Illustrate by graphing several

bers of the familY.

Investigate the family of curves given bv /(x) 
: x€.,,,\

,ltu rlal number. Start by computing the limits as r -+

ii*iifv any transitional values of c where the basic sh

changes. What happens to the ma1i33m 
"1T:t:::;

and ilnflection points as c changes? Illustrate by

eral members of the familY'

The first appearance in print of I'Hospital's Rule was in

book Analyse des lnfiniment Petits lublished 9t ry 
y:

O" ifforpi al in 1696' This was the first calcilus textbol

published and the example f":ll" y-1:l'i.It*1*i
;;il";;;,; ni, ,ot. *u, to find the limit of the function

" r -
^ l 2 a 3 x - x 4 - a i / A a x

Y -  o - 4 l o x t

as .x approaches a, where a ) 0' (At that time it was

to wriie aa instead of a2 ') Solve this problem'

If an initial amount As of money is invested at an

.otnpoond"d n times ayear' the value of the inve

ffi tS-O+ tltt Use a graph to estimate the value of the limit' Then use
- 

l'Horpital's Rule to find the exact value'

t3. 
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.  o  o  o

ffi OS-O6 llrr Illustrate l'Hospital's Rule by graphing both f (x)lg@)

and f 
'(x)lg'(.x; near 

" 
: b to see that these ratios have the same

limit as x -> 0' Also calculate the exact value of the limit'

65. f(x) : e' - l, g(x) : x3 + 4x

6 6 . / ( x ) : , , * t n : , g ? ) : : " t " "  
t  

o

67-.72 Use l'Hospital's Rule to help sketch the curve' Use the

euidelines of Section 4'5'
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tion points.
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79.

80.If an object with mass m is dropped from rest' one I

its speei a after / seconds, taking air resistance into

67.  y :  r r - *

69. Y : 1'-'2

, " r .  , : x  
_ . l n ( 1  +  x )

6 8 .  y : x ( 1 n x ) 2

10.  Y:  , '1"

72 .  y :  e r  -  3e - '  -  4x where g is the acceleration due to gravity and c is a

constant. (In Chapter 10 we will be able to deduce


