Stewart Calculus ET 5e 05343032174, Applications of Differentiation; 4.4 Indeterminate Forms and L Haspital’s Rule
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77. (a) We show that lim L) =0 for every integer n>> 0 . Let y:iz . Then
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(b) Using the Chain Rule and the Quotient Rule we see that f |[n)(x) exists for x=0 . In fact. we prove
by induction that for each »> 0 | there is a polynomial P, and a non-negative integer kn with
( k
f E‘;’ijl(,vc)=pn(x) f(x)/x ” for x#0 . This is true for #=0 : suppose it is true for the » th derivative. Then
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which has the desired form.

Now we show by induction that f (n) (0)=0 for all » . By part (a), / JJ.(O):O . Suppose that f (”)(0):0 :
Then
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52. y=f(x)=tan ' ( = ) A, D={x|x#-1}
B. x —intercept =1 , y —intercept



—f(0)~tan (1)~ -

C. No symmetry D.
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so f 1s increasing on (—oo —1) and (-1.00). F. No extreme values
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G. f (x)=—2x..f(.x +1) >0< x<0,s0 f1sCUon (-00.-1) and (-1,0) ,and CD on (0.c0) .
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