
 
Recall: When evaluating limits, first try direct substitution!   lim

௫→ଷ

ଶ௫ିହ

௫
ൌ     

 

1.  lim
௫→ଶ

௫మି଻௫ାଵ଴

௫ିଶ
ൌ     

 
 
 
 

L’Hospital’s Rule: 

Suppose 𝑓ሺ𝑎ሻ ൌ 0 and  𝑔ሺ𝑎ሻ ൌ 0 and lim
௫→௔

௙ሺ௫ሻ

௚ሺ௫ሻ
ൌ ଴

଴
 or 

ஶ

ஶ
.  L’Hopital’s Rule allows you to 

apply the following: 

𝐥𝐢𝐦
𝒙→𝒂

𝒇ሺ𝒙ሻ
𝒈ሺ𝒙ሻ

ൌ
𝒇ᇱሺ𝒂ሻ
𝒈ᇱሺ𝒂ሻ

 

 

 

Evaluate each limit.  Use L’Hospital’s when possible. 

2.   lim
௫→ଶ

௫ିଶ

ଷ௫యି଺௫మା௫ିଶ
 

 
 
 
 
 
 
 
 

3.   lim
௫→଴

ୱ୧୬ሺ଺௫ሻ

௫
 

 
[Remember the special trig limits?  If you 
forget those, you can always use 
L’Hopital’s!] 

4.   lim
௫→଴

ଵିୡ୭ୱሺ௫ሻ

௫మ
 

 
 
  [Sometimes, you have to apply 
L’Hopital’s twice!] 
 
 
 

5.   lim
௫→ஶ

ଶ௫మ

௘మೣ
 

 

 

L’HOSPITAL’S IS NOT THE QUOTIENT RULE!! 

6.  
ௗ

ௗ௫

ୱ୧୬ሺ଺௫ሻ

௫
 

 
 

 
 
 
 

4.7 L’Hospital’s Rule  
Write your questions 
and thoughts here! 

Calculus Notes 



4.7 L’Hospital’s Rule   
Calculus 
Find the following.  Use L’Hôpital’s when possible. 

1.  lim
௫→ଵ

௫ିଵ

௫మିଷ௫ାଶ
 

 
 
 
 
 
 
 
 

2.  lim
௫→ିହ

௫మିଶ௫ିଷହ

௫ାହ
 

 

3.  lim
௫→଴

ସ௫

୪୬ሺ௫ାଵሻ
 

 

4.  lim
௫→଴

௫ିଵ

௫మିଷ௫ାଶ
 

 
 
 
 
 
 
 
 
 

5.  lim
௫→ଵ

ଶ൫௫మିଵ൯

୪୬ ௫మ
 

 

6.  
ௗ

ௗ௫

 ଺௫మା௫

ୱ୧୬ሺ௫ሻ
 

 

7.  lim
௫→଴

ଶ௫మ

௘ೣିଵି௫
 

 
 
 
 
 
 
 
 
 

8.  lim
௫→଴

ଶ௫మ

ଵିୡ୭ୱሺସ௫ሻ
 

 

9.  lim
௫→଴

√ସା௫ିଶ

௫
 

 

10.  lim
௫→ିଷ

௫ିଵ

௫మା଻௫ାଵ଴
 

 
 
 
 
 
 
 
 
 

11.  lim
௫→ஶ

௘మೣ

ଶ௫మ
 

 

12.  lim
௫→଴

ୡ୭ୱ௫ିଵ

௫మ 
 

 
 

13.  
ௗ

ௗ௫

 ଺௫మା௫

௫ାଵ
 

 
 
 
 
 
 
 

14.  lim
௫→ஶ

୪୬௫మ

୪୬ሺ௫ାସሻయ
 15.  lim

௫→ିଶ

௫ାଶ

௫మାଶ௫ିଷ
 

 

Practice 



 
 
 
 

16.   If 𝑓ሺ𝑥ሻ ൌ 2𝑥ଷ ൅ 5, then lim
௫→଴

௙ሺ௫ሻି௙ሺ଴ሻ

௫య
 is 

 
 
 
 
 

(A)    0 (B)    1 (C)    2 (D)    3 (E)    The limit 
does not exist. 

 
 
 
17.   Functions 𝑓,𝑔, and ℎ are twice-differentiable functions with 𝑔ሺ3ሻ ൌ ℎሺ3ሻ ൌ 5.  The line 𝑦 ൌ 5 ൅

ଵ

ଶ
ሺ𝑥 െ 3ሻ is tangent to both the graph of 𝑔 at 𝑥 ൌ 3 and the graph of ℎ at 𝑥 ൌ 3. 

 
a.    Find ℎᇱሺ3ሻ. 
 
 
 
 
b.    Let 𝑎 be the function given by 𝑎ሺ𝑥ሻ ൌ 2𝑥ଷℎሺ𝑥ሻ.  Write an expression for 𝑎ᇱሺ𝑥ሻ.  Find 𝑎ᇱሺ3ሻ. 
 
 
 
 
 
 

c.    The function ℎ satisfies ℎሺ𝑥ሻ ൌ ௫మିଽ

ଵି൫௙ሺ௫ሻ൯
య for 𝑥 ് 3.  It is known that lim

௫→ଷ
ℎሺ𝑥ሻ can be evaluated 

using L’Hospital’s Rule.  Use lim
௫→ଷ

ℎሺ𝑥ሻ ൌ 5 to find 𝑓ሺ3ሻ and 𝑓ᇱሺ3ሻ.  Show the work that leads to 

your answers. 
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