1
15.(a) Use L’Hopital’s rule and simplify: hm 2 = Jim—— = [jm - =i,
X~ PX" X X"
(b) Use L’Hopital’s rule n times:
B ne™ __q: n-n-e™ e T n-n-n-e™ = =1 n".e™ —
P-{E " )I(En nxt Jifgg n(n-1)x""2 %I_{E A(n=T)n-2)x"=> " rree 11_13.3 zl =
- " k . .
16. Since lim(1+1) =, # 0 the series must diverge.
k—eo k g
17.(a) Use L’Ho ital’s rule: lim-x — Iiml=limyx=c.
Inx !
X—>@ X—»00 X—>0
(b) Since gimm’—‘; =00 # () the series must diverge.
—>o0
X +100001 = 3x7+10000 __ 6x =73 6 =
18. Use L’ Hopital’s rule: | )lcgg }HE_IE— = EE.} e T 11_133 oo 0.

19. lime*Inx=-w since it is of type 1 - (—00).

x—=0%

20. Rewrite (1 + ) ((I +3) )l and substitute = £,
then lim(l + P = hm((l + §)§)5 = ]%im((l +1)f )15 =e",

X—rco

=0

X0 Xe*

21. Rewrite and then use L’Hopital’s rule: lime™ Ipx = hm hr — hm— = lim -

22 f(x)=x"lnx = S (x)=2xInx+x2 ——x(2lnx+1) Critical points occur

when x =0 or 2Inx+1=0 = x=0 o 5o e ~0.60653. A local minimum
occurs when x =™, y =0 ; 1 not in the domain of g

= llm x =0. The graph

Using L’Hopital’s rule hm x*Inx = [im b s = lim

ﬁa
x—0" X x—0* —2x

shows the height approachmg Zer0 as x approaches zero from the right.



