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51 Problems in Calculating Limits Using L’Hopital’s Rule with Solutions
(Part 6)

41 Lety = (1 +sin(4x))c®.

Hence, In(y) = ln[(l + sin(4x))°°t(x)] = cot(x) In(1 + sin(4x)).

. 4 cos(x)
. . . 11’1(1 + Sln(4x)) Iff . (1+sin(4x))
So, xll)rgl+ In(y) = xll)rgl+cot(x) In(1 + sin(4x)) = leOJr an(o) = Tsec 20)
4 cos(0) 4(1 4
— (1+sin(0)) — 1&3 (‘)
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Nowy =y < In(y) =In(y) & e"¥ =y. Therefore, xllrggr(l + sin(4x))cot™) = ;}l%%y =

= 4, Thatis, 11m In(y) =

llm In(y)

= lim+el“(3’) = ex—o0* = e*.
x—0
Lety = x*.

42.
Hence, In(y) = In(x*) = xIn(x).
In(x) . In(x)tH (%)

So, hm In(y) = llm xln(x) = llm ( ) le%LF = ,}L%L e leO"' (;_%) =
—im 2 0. Thatis, lim, In(y) = 0.
= lim —-— = lim —x = atis, lim, In(y) =
Nowy =y < In(y) = In(y) & e"®) =y. Therefore, 11m x* = 1113)1 y =
xX—
= lim e = eaior " = 0 = 1,

x—07t



43. Lety=(1+ x)i.

Hence, In(y) = In [(1 + x)x ] = —ln(1 X) = In(1 + x)

LH
In(1+x) ~ imi = — = 1. Thatis, 11m ln(y) =1

x x—0 1+x 1+0

So, hm In(y) = l im =
Nowy =y < In(y) = In(y) & e"® =y, Therefore, ling(l +x)% = limy =
x— x—

= lime"® = M) _ o1 — o
x—0

44, Lety = xﬁ.

In(x
Hence, In(y) = In (x%) = = In() = 1 Ea)c

1

() o im () _®_

1+ 1-x x—1t — -1

So, llm In(y) = l —1. Thatis, lir{;r In(y) = —1.
X—

Nowy =y < In(y) =In(y) & e™® =y, Therefore, lirgxﬁ = limy =
xX—

x—-1%

lim, In 1
= lim e = ") g1 = 2

x—1t e

45. Lety= [ln(x)]%.

In|In(x
Hence, In(y) = In|[In(:)]x| = 2In[In(x)] = #
l 1 1
So, lim In(y) = 11m (o) & 1 m(f)x = % = 0. Thatis, lim In(y) = 0.
X—00 X—00

Nowy =y < In(y) = In(y) & e™® = y. Therefore, ;i_)l‘{}o[ln(x)]% =lmy=

1
X—00

= lim e"®) = AMIN0) — o —

X—00
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