PROBLEM SET 25: L’HOPITAL’S RULE

Problem Set 25: L’Hopital’s Rule
Key skills: Derivatives, Limits
Practice Problems

Applying L’Ho6pital’s rule

Use L’Hopital’s rule to calculate the following limits.

sinx T tanx
a) lim b) lim — ¢) lim
z—0 X z—0 SsIn x z—0 I
Inx x L
e) lim — f)  lim rte g) lim £

T—o0 I r—oo et T—r00

Forbidden questions

Explain why you cannot apply L’Hopital’s rule for any of the following limits.

. sinz . cosx . z—1
a) }1_{1; €T b) ili% x c) a:gmfl x2 -1
2 1 2 —r
Q) lim S0 e) lim = £)  lim &

T—4 et r—4 et T—00 I
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Answers

Answers to: Applying L’Hépital’s rule

a) lim sinz_ lim cosT _ 1
z—0 I z—0 1
b) lim — = lim =1
z—0 SInx z—0 COS T
o lim tanz sec? x _
z—0 z—0 1
.o —1 . 1 1
Q) Jmorg=lmgr =3
1 1 1
e) limﬂ—hmizlimf:()
r—00 I z—o00 | T—00 I
1 €T X
f)  lim te lim — = lim =0
rz—oo et z—o0 et + eT r—00 T +
1 1 4 2 4 2
1 1 -4 42 -4 42
g) lim £—2° — lim a;51 22 — lim —2~ 2%
Tr—00 lnx Tr—r00 z Tr—00 =
In (22 Lox 1
h)  lim n(z) = 2’ = lim — =0

Answers to: Forbidden questions

ST A= 5 . e . . . 0
L’Hopital’s rule only applies to limits of the indeterminate forms §

of the limits in this section. Specifically:

and 22. This does not describe any

i 0
o) ig&zx:I:O

1
b) lim “F pas the form ~
z—0 T 0

has the form ;2

C) 11—1>H711 1‘2 —1
. x?2—16 0
9) iﬂ er T el6 0
216
e) lim R
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