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Section 2.2 – The Limit of a Function 

- The limit of a function  الدالةنهاية : 

lim
𝑥→𝑎

𝑓(𝑥) = 𝐿 

 

 

 

The values of 𝑓(𝑥) gets arbitrarily close to 𝐿 by restricting 𝑥 to be sufficiently close to 𝑎 
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- One-Sided Limits 

 

𝐻(𝑡) = {
0    if    𝑡 < 0
1    if    𝑡 ≥ 0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 لاحظ

lim
𝑥→𝑎

𝑓(𝑥) = 𝐿 

 

 

lim
𝑥→𝑎−

𝑓(𝑥) = lim
𝑥→𝑎+

𝑓(𝑥) = 𝐿 

Example 1 

Find lim
𝑥→2

𝑥2 − 2𝑥 

Solution 
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Example 2 

The graph of a function 𝑔 is shown. Use it to state the values (if they exist) of the following: 

 

 

 

 

 

 

 

 

 

 

(a) lim
𝑥→2−

𝑔(𝑥)    (b) lim
𝑥→2+

𝑔(𝑥)   (c) lim
𝑥→2

𝑔(𝑥) 

(a) lim
𝑥→5−

𝑔(𝑥)    (b) lim
𝑥→5+

𝑔(𝑥)   (c) lim
𝑥→5

𝑔(𝑥) 

Solution 

 



Section 2.2 – The Limit of a Function 

99033673          Azha.education   

4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 

 

Example 3 

- For the function 𝑓, state the value of each quantity if it exists. If it doesn’t exist, explain why. 

𝑓(𝑥) = ൝
1 + 𝑥          if          𝑥 < −1
 𝑥2          if      − 1 ≤ 𝑥 < 1
2 − 𝑥           if           𝑥 ≥ 1

 

 

(a) lim
𝑥→−1−

𝑓(𝑥)   (b) lim
𝑥→−1+

𝑓(𝑥)   (c) lim
𝑥→−1

𝑓(𝑥) 

(d) lim
𝑥→1−

𝑓(𝑥)    (e) lim
𝑥→1+

𝑓(𝑥)    (f) lim
𝑥→1

𝑓(𝑥) 
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Example 4 

Find the limit of the function. 

lim
𝑥→4

ȁ𝑥 − 4ȁ

𝑥 − 4
 

 

Solution 

 

 لاحظ

أكثر من تعريف ومطلوب إذ نحسب من الناحيتين حتى لو عند نقطة تغير التعريف لااااااازم  limا كان للدالة 

 مش مطلوب.
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- Infinite Limits 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑥 = 𝑎 is a vertical asymptote    لكل الحالات التالية  

lim
𝑥→𝑎

𝑓(𝑥) = ∞  lim
𝑥→𝑎

𝑓(𝑥) = −∞ 

lim
𝑥→𝑎−

𝑓(𝑥) = ∞ lim
𝑥→𝑎−

𝑓(𝑥) = −∞ 

lim
𝑥→𝑎+

𝑓(𝑥) = ∞ lim
𝑥→𝑎+

𝑓(𝑥) = −∞ 

 

 

 

 

 

 

 

 

Example 5 

Find lim
𝑥→3+

2𝑥

𝑥−3
 and lim

𝑥→3−

2𝑥

𝑥−3
 

Solution 
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Example 6 

Find the vertical asymptotes of the function ln 𝑥. 

Solution 

 

Example 7 

Find the limit of the function. 

lim
𝑥→1

𝑥2 − 1

𝑥 − 1
 

 

Solution 

 



Section 2.2 – The Limit of a Function 

99033673          Azha.education   

8 

Problems 

- For the function 𝒇 whose graph is given, state the value of each quantity, if it 

exists. If it does not exist, explain why. 

(a) 𝐥𝐢𝐦
𝒙→𝟏

𝒇(𝒙) 

 

(b) 𝐥𝐢𝐦
𝒙→𝟑−

𝒇(𝒙)  

 

(c) 𝐥𝐢𝐦
𝒙→𝟑+

𝒇(𝒙) 

 

(d) 𝐥𝐢𝐦
𝒙→𝟑

𝒇(𝒙) 

 

 

 

(e) 𝒇(𝟑) 
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- For the function 𝑨 whose graph is given, state the following. 

(a) 𝐥𝐢𝐦
𝒙→−𝟑

𝑨(𝒙)    

 

(b) 𝐥𝐢𝐦
𝒙→𝟐−

𝑨(𝒙)    

 

(c) 𝐥𝐢𝐦
𝒙→𝟐+

𝑨(𝒙) 

 

(d) 𝐥𝐢𝐦
𝒙→−𝟏

𝑨(𝒙)    

 

(e) The equations of the vertical asymptotes 
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- For the function 𝒇, state the value of each quantity if it exists. If it doesn’t 

exist, explain why. 

𝒇(𝒙) = {

𝒙 + 𝟐

𝒙 − 𝟏
          if          𝟎 < 𝒙 ≤ 𝟒

√𝒙           if           𝒙 > 𝟒

 

 

(a) 𝐥𝐢𝐦
𝒙→𝟒−

𝒇(𝒙)       

 

 

 

(b) 𝐥𝐢𝐦
𝒙→𝟒+

𝒇(𝒙) 

 

 

 

(c) 𝐥𝐢𝐦
𝒙→𝟒

𝒇(𝒙) 

 

 

 

(d) 𝐥𝐢𝐦
𝒙→𝟏

𝒇(𝒙)       

 

 

 

 

 



Ch.2 – Limits and Derivatives 

99033673          Azha.education   

11 

- Find the infinite limit 

(a) 𝐥𝐢𝐦
𝒙→𝟓−

𝒙+𝟏

𝒙−𝟓
 

 

 

 

 

(b) 𝐥𝐢𝐦
𝒙→𝟑−

√𝒙

(𝒙−𝟑)𝟓
 

 

 

 

 

(c) 𝐥𝐢𝐦
𝒙→(𝝅/𝟐)+

𝟏

𝒙
𝐬𝐞𝐜 𝒙 

 

 

 

 

(d) 𝐥𝐢𝐦
𝒙→𝝅−

𝐜𝐨𝐭 𝒙 
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- Find the vertical asymptotes of the function 

𝒚 =
𝒙𝟐 + 𝟏

𝟑𝒙 − 𝟐𝒙𝟐
 


