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 Limit and Continuity: 

When f (x) close to the number L as x close to the number a, we write  

   𝒇(𝒙) → 𝑳   𝒂𝒔  𝒙 → 𝒂               𝒎𝒆𝒂𝒏𝒔:  𝐥𝐢𝐦
𝒙→𝒂

𝒇(𝒙)  = 𝑳 

  Example 1: Let 𝑓 (𝑥) = 2𝑥 + 5 𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑒 𝑓 (𝑥) 𝑎𝑡 𝑥 = 1 

    Sol: 

lim
𝑥→𝑎

𝑓(𝑥)  = lim
𝑥→1

 (2𝑥 + 5)  = 2 ∗ 1 + 5 = 7 

 

 The Limit Laws: 

  If  L, M, C, and  k  are real numbers and   Lim
𝑥→𝑐

 𝑓(𝑥)𝐿  𝑎𝑛𝑑  Lim g(x) = M
𝑥→𝑐

  

   1. Sum Rule:  Lim
𝑥→𝑐

 (𝑓(𝑥) + 𝑔(𝑥)) = 𝐿 + 𝑀 

   2. Difference Rule:  Lim
𝑥→𝑐

 (𝑓(𝑥) − 𝑔(𝑥)) = 𝐿 − 𝑀 

   3. Constant Multiple Rule:  Lim
𝑥→𝑐

 𝑘. 𝑓(𝑥) = 𝑘. 𝐿 

   4.  Product Rule:  lim
𝑥→𝑐

 (𝑓(𝑥). 𝑔(𝑥)) = 𝐿. 𝑀 

   5.  Quotient Rule:  lim 
𝑥→𝑐

𝑓(𝑥)

𝑔(𝑥)
=

𝐿

𝑀
  , 𝑀 ≠ 0 

 

Lecture One : Limit and Continuity
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  6.  Power Rule:  lim 
𝑥→𝑐

[𝑓(𝑥)]𝑛 = 𝐿𝑛   

   7.  Root Rule: lim
𝑥→𝑐

√𝑓(𝑥)
𝑛

= √𝐿
𝑛

  , n is a positive integer. 

 Indeterminate quantities 

 

 

 

Example 2: Evaluate the following limits  

             𝐥𝐢𝐦 
𝒙→𝟏

𝒙𝟑−𝟏

𝒙−𝟏
=

𝟎

𝟎
= ∞, 𝒕𝒉𝒆𝒏 𝒕𝒉𝒆 𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏  , 𝒙 ≠ 𝟏 

Sol:  

𝐥𝐢𝐦
𝒙→𝟏

𝒙𝟑 − 𝟏

𝒙 − 𝟏
= 𝐥𝐢𝐦

𝒙→𝟏

(𝒙 − 𝟏)(𝒙𝟐 + 𝒙 + 𝟏)

𝒙 − 𝟏
 = 𝐥𝐢𝐦

𝒙→𝟏
𝒙𝟐 + 𝒙 + 𝟏 = 𝟏𝟐 + 𝟏 + 𝟏 = 𝟑 

 

Example 3:   𝐥𝐢𝐦
𝒉→𝟎

𝟏

𝒉
(

𝟏

𝒙+𝒉
−

𝟏

𝒙
 ), 𝒉 ≠ 𝟎   

Sol: 

lim [
ℎ→0

1

ℎ
(

1

𝑥 + ℎ
−

1

𝑥
 )] =  lim

ℎ→0
[
1

ℎ
(

𝑥 − 𝑥 − ℎ

𝑥(𝑥 + ℎ)
 )] =  lim

ℎ→0
[
1

ℎ
(

−ℎ

𝑥(𝑥 + ℎ)
] 

 lim
ℎ→0

 
−1

𝑥(𝑥 + ℎ)
= −

1

𝑥(𝑥 + 0)
= −

1

𝑥2
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 Example 4 :      lim
𝑥→−2

√4𝑥2 − 3 = √ lim
𝑥→−2

(4𝑥2 − 3) = √4 ∗ (−2)2 − 3 = 

        √16 − 3 = √13                               Root Rule   

 

Example5: Evaluate the following limits if they exist. 

1) lim
𝑥→−1

√2+𝑥−1

𝑥+1
     , 𝑥 ≠ −1, 𝑥 ≠ −2 

Sol: 

    lim
𝑥→−1

√2+𝑥−1

𝑥+1
∗    

√2+𝑥+1

√2+𝑥+1
= lim

𝑥→−1

2+𝑥−1

𝑥+1(√2+𝑥+1)
 

    lim
𝑥→−1

𝑥+1

𝑥+1(√2+𝑥+1)
= lim

𝑥→−1

1

(√2+𝑥+1)
=

1

(√2−1+1)
=

1

2
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 Limits of trigonometric functions. 

 

Examples 6 
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 Limits of infinity: 

1- If k is constant, then    lim
𝑥→∞

𝑘 = 𝑘        

2- lim
𝑥→∞

1

𝑥
 = 0, lim

𝑥→−∞

1

𝑥
 =

1

∞
= 0 

3- lim
𝑥→0

1

𝑥
=  ∞      

   

Examples 7: 

1. lim
𝑥→∞

𝑥

2𝑥+3
 = lim

𝑥→∞

1

2+
3

𝑥

 =
1

2+0
=

1

2
           

2. lim
𝑥→∞

2𝑥2+3𝑥+5

5𝑥2−4𝑥+1
 = lim

𝑥→∞

2+
3

𝑥
+

5

𝑥2

5−
4

𝑥
+

1

𝑥2

 =
2+0+0

5−0+0
 =

2

5
            

3. lim
𝑥→∞

  
2𝑥2+1

3𝑥2−2𝑥2+5𝑥−2
 = lim

𝑥→∞
  

2

𝑥
+

1

𝑥3

3−
2

𝑥
+

5

𝑥2−
2

𝑥3

= 0  

4. lim 
𝑥→∞

  
2𝑥2+1

3𝑥2−2𝑥2+5𝑥−2
 = lim

𝑥→∞
  

2

𝑥
+

1

𝑥3

3−
2

𝑥
+

5

𝑥2−
2

𝑥3

= 0  
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H.W. : 

1. If 𝑓(𝑥) =
𝑥2−3𝑥+2

𝑥−2
 , 𝑥 ≠ 2;    𝑓𝑖𝑛𝑑 lim

𝑥→2
𝑓(𝑥). 

 

2.  

3. 

 

4. 

5. lim
𝑥→∞

2𝑥2+1

3𝑥2−2𝑥2+5𝑥−2
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