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47. (a) lim x* = 0 = 0, not indeterminate

x—0F
(See Exercise 105).
(b) Let y =x¥

Iny = Inx"* =l
x

Because x — 0", lln x = (so)(—e) = —e=. So,

X
Iny - —= =y — 0%

Therefore, lim x¥* = 0.
x—0t

ll

49. (a) lim x¥* =

X —»o0

(c) 2

=05

(b) Let y = lim x¥*,
X—poa

hyZIimEZIi:m]/—x:O

x—oo X x—o0 ]

So,Iny =0 = y = € = 1. Therefore,

lim x¥* = 1.

X —»o0

(©) :

48. (a) lim (e" + x)zfx =1

x—=0f
() Let y = lim (& + x)""
x—=0F
o2 ln(eJr + x)
hy=lim —
x—=0F x
. 2(9" + 1)/(3" + x) .
x—=0F 1

So.lny =4 = y = ¢&* = 54.598. Therefore,
lim (e‘ + x)zfx = et
x—0t

© =

.

0 2
o]

50. (a) lim (1 + 1] =17
x

X —»oD

(b) Let y = lim 1+l].

X —oo X

x—e0 X

Iny = lim |x 111(1 + lﬂ =

() ]

= ]jmﬂ— ljm¥—l
Coe (<1fx?) el (Yx)

So,Iny =1= y = ¢ = e Therefore,

. 1y
lim (1 + —} = e
X—»o0 X

(c) =

g




51. (a) lim (1 + x)ux =1 52. (a) lLim(l + :r)l’rx = oo?

X—peo
x—07

®) Lety = lim(1 + x)"".

(b) Lety = lim (1 + x)”. lim
x—=0t .
]Il(l + J.',) ].I'l:l" = lim M = lim (MJ =0
ny= lim Y L
x—=0F X - . 0 1
0, V= = V= g = 1.
_ g 1/(1 + x) _ ] )
- X—E)E' f B Therefore, lim (1 + x}"'rx -1
So.ny=1=y=¢=e (c) s

Therefore, lim (1 + x e

x—0t \‘-——\___

(C) ° o 10

Tt o
. @) lim [3097] = 0 54. (a) lLim [3(x - 9] = 0°

x>0
b) Lety = lim 3(x)". il
= (b) Let y = lim[3(x - 4}]"‘“_
Iny = ]jm[h13+£]n:r} xff
ot 2]JJ Iny = ]11’11+ (x — 4) ln[3{x - 4}}
. X -
i x%[ms ’ ﬂ R ECE]
~ lim 3+ Gim 25 _x—>4+1/(x——4)
x—0* root —2/x° . Y - 4
= lim In3 - lim > ey
=n3 = ]imi—(:r - 4)] =0
So. r]j_1$1+ 'S(x)ﬂ2 = 3. x4 D
© ] So, gﬁp(x -4 =1
/ © .
4 7




r .
. x-1 56. cos| — — xl = sin x
55. (a) lim (Inx)"" = 0° (2

x—=1t
(b) Lety = (Inx)"". (@) lim [cos{% - xﬂ = lim [sin x|" = 0°
x—0t x—0t
lny = ]11|:]11.Tx_1:| = (x —1)In(ln x
v = ()] = (v~ ) in ) o tey - ey
= n(ln x) . In(sin x)
1 Iny = xIn(sinx) =
(x-1) Yx
In(In ; in x i
Im In y = lim 1(711?1 lim ]Il(Slll .X) - lim &/Szlnr
x—tt =1t (x — 1) r—ot 1fx oot —1/x
- lim 1/(x In x) _ i DY C0s X
st —(x = 1)7 x0t  sin x
e — fim " (—xcosx)
= lim u x—0* SINl X 1
o1t xIlnx
=0
—2lx -1
= lim Q =0 . -?r Nt
=1t 1+ Inx So, lim cos[z - x] =1
x—0t
Because lim Iny = 0, lim v = 1. ' '
r—=1t =1t (C) 2
(c) 8
_/ 0 \_/\ 3
-4 8 V]

82. (a) Applying L Hépital’s Rule twice results in the

81. (a) Applying L Hoépital’s Rule twice results in the original limit, so L"Hopital’s Rule fails:

original limit, so L Hépital’s Rule fails:

. X. . . oo
lim —— - lim ! lim 1s indeterminant: —
x—%o0 241 x—3oo I/ }x2 +1 x—(mf2) Sec X oo
- i N lim fan x _ lim sec? x
e x x—(rf2)” SEC X x(r/2)” S€C X fan X
e 1 xo(r2)” tanx  \ =
. x
= lim ——— . sec x tan x
x—eo  f 4.2 = ]_]_111 [ —
TN co(mp) SeC’ X
: x : x/x
(b) lim = lim ; tan x
= lim l > -1 : tan x : sin x
o 1+ 1/ ~N1+0 (b) lim = lim (cos x)
x—(mf2)” SEC X x—(mf2)” COS X
(©) — = lim sinx =
s x—(mf2)”
-6 6 (c) ’
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