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History
• Method discovered by 

Johann Bernoulli
• Guillaume de L’Hôpital

developed this method 
into L’Hôpital’s Rule

• Published in the first 
textbook on differential 
calculus 

Definition
Suppose f and g are differentiable 
functions such that
1. g’(x) =0 on an open interval I 

containing a;
2. lim

𝑥→𝑎
𝑓 𝑥 = 0 and lim

𝑥→𝑎
𝑔 𝑥 = 0, or 

lim
𝑥→𝑎

𝑓 𝑥 = ±∞ and lim
𝑥→𝑎

𝑔 𝑥 = ±∞;

3. lim
𝑥→𝑎

𝑓′(𝑥)

𝑔′(𝑥)
exists. 

Then, lim
𝑥→𝑎

𝑓(𝑥)

𝑔(𝑥)
= lim
𝑥→𝑎

𝑓′(𝑥)

𝑔′(𝑥)

Solving a Limit

lim
𝑥→0

𝑠𝑖𝑛𝑥

Algebraically                      Geometrically 

lim
𝑥→0

𝑠𝑖𝑛𝑥

= sin 0
= 0

Indeterminate Forms
Apply the rule

0

0
,
∞

∞

Rewrite and then apply
∞−∞, 0 ∞ ,
00, 1∞, ∞0

Example

lim
𝑥→0

𝑒𝑥 − 1

𝑥2 + 𝑥
=
0

0
Apply L’Hôpital’s Rule

lim
𝑥→0

𝑒𝑥−1

𝑥2+𝑥
= lim

𝑥→0

𝑑

𝑑𝑥
(𝑒𝑥−1)

𝑑

𝑑𝑥
(𝑥2+𝑥)

= lim
𝑥→0

𝑒𝑥

2𝑥 + 1
= 1.

Example

lim
𝑥→∞

(1 +
1

𝑥
)𝑥 = 1∞

Rewrite

lim
𝑥→∞

(1 +
1

𝑥
)𝑥 = 𝑒

ln( lim
𝑥→∞

1+
1
𝑥

𝑥
)

= 𝑒
( lim
𝑥→∞

ln 1+
1

𝑥

𝑥
)
= 𝑒

lim
𝑥→∞

𝑥 ln(1+
1

𝑥
)

= 𝑒
lim
𝑥→∞

ln(1+
1
𝑥)

1
𝑥 =

0

0
Apply L’Hôpital’s Rule

𝑒
lim
𝑥→∞

ln(1+
1
𝑥)

1
𝑥 = 𝑒

lim
𝑥→∞

𝑑
𝑑𝑥(ln 1+

1
𝑥 )

𝑑
𝑑𝑥(

1
𝑥)

= 𝑒
lim
𝑥→∞

(
1

1+
1
𝑥

)(
−1

𝑥2
)

(
−1

𝑥2
)

= 𝑒1 = 𝑒
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𝑦 =
𝑒𝑥 − 1

𝑥2 + 𝑥

𝑦 =𝑠𝑖𝑛𝑥

𝑦 =(1 +
1

𝑥
)𝑥


