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-: LIMIT :-  

 

 Some important limits:- 

1. If 𝒏 is a rational number, then 𝐥𝐢𝐦
𝒙→𝟎

(𝟏+𝒙)𝒏−𝟏

𝒙
=  𝒏 . 

2. 𝐥𝐢𝐦
𝒙→𝟎

𝒆𝒙−𝟏

𝒙
= 𝟏 

3. 𝐥𝐢𝐦
𝒙→𝟎

𝟏

𝒙
𝐥𝐨𝐠𝒆(𝟏 + 𝒙) = 𝟏 

4. 𝐥𝐢𝐦
𝒙→𝟎

(𝟏 + 𝒙)
𝟏

𝒙 = 𝒆 

5. 𝐥𝐢𝐦
𝒙→∞

(𝟏 +
𝟏

𝒙
)𝒙 = 𝒆  

6. 𝐥𝐢𝐦
𝒙→𝟎

𝒂𝒙−𝟏

𝒙
= 𝐥𝐨𝐠𝒆 𝒂 [𝒂 > 𝟎] 

7. 𝐥𝐢𝐦
𝒙→𝟎

𝐬𝐢𝐧 𝒙

𝒙
= 𝟏 

8. 𝐥𝐢𝐦
𝒙→𝟎

𝒙𝒏−𝒂𝒏

𝒙−𝒂
= 𝒏𝒂𝒏−𝟏 ; where 𝒏 is a rational number. 

 

 

 

 



 

 

 Some Important Solved Problems :- 

 

Example 1. 𝐥𝐢𝐦
𝒉→𝟎

𝒆𝐭𝐚𝐧 𝒉−𝟏

𝒉
= ? 

 

Soln :-  𝐥𝐢𝐦
𝒉→𝟎

𝒆𝐭𝐚𝐧 𝒉−𝟏

𝐭𝐚𝐧 𝒉
∙

𝐭𝐚𝐧 𝒉

𝒉
=  𝐥𝐢𝐦

𝒉→𝟎

𝒆𝐭𝐚𝐧 𝒉−𝟏

𝐭𝐚𝐧 𝒉
∙ 𝐥𝐢𝐦

𝒉→𝟎

𝐭𝐚𝐧 𝒉

𝒉
= 𝟏 ∙ 𝐥𝐢𝐦

𝒉→𝟎

𝐭𝐚𝐧 𝒉

𝒉
= 𝐥𝐢𝐦

𝒉→𝟎

𝐬𝐢𝐧 𝒉

𝐜𝐨𝐬 𝒉

𝒉
 

            = 𝐥𝐢𝐦
𝒉→𝟎

𝐬𝐢𝐧 𝒉

𝒉
∙ 𝐥𝐢𝐦

𝒉→𝟎

𝟏

𝐜𝐨𝐬 𝒉
= 𝟏 ∙ 𝟏 = 𝟏 (Ans.) 

 

Example 2.  𝐥𝐢𝐦
𝒙→𝟎

(𝒆𝒙−𝟏) 𝐥𝐨𝐠𝒆(𝟏+𝒙)

𝐬𝐢𝐧 𝒙
= ? 

Soln :- 𝐥𝐢𝐦
𝒙→𝟎

(
(𝒆𝒙−𝟏)

𝒙
∙
𝐥𝐨𝐠𝒆(𝟏+𝒙)

𝒙
∙𝒙

𝐬𝐢𝐧 𝒙

𝒙

) =
𝐥𝐢𝐦
𝒙→𝟎

(𝒆𝒙−𝟏)

𝒙
∙𝐥𝐢𝐦
𝒙→𝟎

𝐥𝐨𝐠𝒆(𝟏+𝒙)

𝒙
∙𝐥𝐢𝐦
𝒙→𝟎

𝒙

𝐥𝐢𝐦
𝒙→𝟎

𝐬𝐢𝐧 𝒙

𝒙

=
𝟏×𝟏×𝟎

𝟏
= 𝟎 (Ans.) 

 

Example 3.  𝐥𝐢𝐦
𝒙→𝟎

√(𝟏+𝒙)−𝟏

𝐥𝐨𝐠𝒆(𝟏+𝒙)
= ?  

Soln :-   𝐥𝐢𝐦
𝒙→𝟎

√(𝟏+𝒙)−𝟏

𝐥𝐨𝐠𝒆(𝟏+𝒙)
= 𝐥𝐢𝐦

𝒙→𝟎
(

√(𝟏+𝒙)−𝟏

𝒙
𝐥𝐨𝐠𝒆(𝟏+𝒙)

𝒙

) = (
𝐥𝐢𝐦
𝒙→𝟎

√(𝟏+𝒙)−𝟏

𝒙

𝐥𝐢𝐦
𝒙→𝟎

𝐥𝐨𝐠𝒆(𝟏+𝒙)

𝒙

) = 𝐥𝐢𝐦
𝒙→𝟎

√(𝟏+𝒙)−𝟏

𝒙
 

= 𝐥𝐢𝐦
𝒙→𝟎

(√(𝟏+𝒙)−𝟏)(√(𝟏+𝒙)+𝟏)

𝒙(√(𝟏+𝒙)+𝟏)
= 𝐥𝐢𝐦

𝒙→𝟎

𝟏

(√(𝟏+𝒙)+𝟏)
=

𝟏

𝟐
 (Ans.) 

 

Example 4.  𝐥𝐢𝐦
𝒙→𝟎

𝐬𝐢𝐧 𝐥𝐨𝐠(𝟏+𝒙)

𝒙
= ? 

 

Soln :-   𝐥𝐢𝐦
𝒙→𝟎

𝐬𝐢𝐧 𝐥𝐨𝐠(𝟏+𝒙)

𝒙
= 𝐥𝐢𝐦

𝒙→𝟎

𝐬𝐢𝐧 𝐥𝐨𝐠(𝟏+𝒙)

𝐥𝐨𝐠(𝟏+𝒙)
∙ 𝐥𝐢𝐦

𝒙→𝟎

𝐥𝐨𝐠(𝟏+𝒙)

𝒙
   

 [𝐍𝐨𝐰, 𝐥𝐞𝐭 𝐥𝐨𝐠(𝟏 + 𝒙) = 𝒚 .  ∴ 𝒘𝒉𝒆𝒏 𝒙 → 𝒐,   𝒚 → 𝟎] 

= 𝐥𝐢𝐦
𝒚→𝟎

𝐬𝐢𝐧 𝒚

𝒚
∙ 𝐥𝐢𝐦

𝒙→𝟎

𝐥𝐨𝐠(𝟏+𝒙)

𝒙
= 𝟏 × 𝟏 = 𝟏 (Ans). 

 

Example 5. 𝐥𝐢𝐦
𝒙→𝟏

𝟒𝒙−𝟏

𝒙−𝟏
= ?  

Soln :-   𝐥𝐢𝐦
𝒙→𝟏

𝟒𝒙−𝟏

𝒙−𝟏
= 𝐥𝐢𝐦

𝒙→𝟏

𝟒(𝟒𝒙−𝟏−𝟏)

𝒙−𝟏
= 𝟒 ∙ 𝐥𝐢𝐦

(𝒙−𝟏)→𝟎

(𝟒𝒙−𝟏−𝟏)

𝒙−𝟏
= 𝟒 ∙ 𝐥𝐨𝐠𝒆 𝟒 = 𝟖 𝐥𝐨𝐠𝒆 𝟐 (Ans.) 

 



 

Example 6.  𝐥𝐢𝐦
𝒙→𝟐

𝐥𝐨𝐠(𝟐𝒙−𝟑)

𝟐(𝒙−𝟐)
= ? 

 

Soln :-   𝐥𝐢𝐦
𝒙→𝟐

𝐥𝐨𝐠(𝟐𝒙−𝟑)

𝟐(𝒙−𝟐)
= 𝐥𝐢𝐦

𝟐𝒙→𝟒

𝐥𝐨𝐠{(𝟐𝒙−𝟒)+𝟏}

(𝟐𝒙−𝟒)
= 𝐥𝐢𝐦

𝟐𝒙−𝟒→𝟎

𝐥𝐨𝐠{(𝟐𝒙−𝟒)+𝟏}

(𝟐𝒙−𝟒)
= 𝟏 (Ans.) 

 

 

Example 7.  𝐥𝐢𝐦
𝒙→𝟏

𝒙
𝟏

𝟏−𝒙 = ? 

 

Soln :-   𝐥𝐢𝐦
𝒙→𝟏

𝒙
𝟏

𝟏−𝒙 = 𝐥𝐢𝐦
𝒙→𝟏

(𝟏 + 𝒙 − 𝟏)
𝟏

𝒙−𝟏
∙(−𝟏) = [ 𝐥𝐢𝐦

𝒙−𝟏→𝟎
{𝟏 + (𝒙 − 𝟏)}

𝟏

𝒙−𝟏]
−𝟏

= 𝒆−𝟏 (Ans.) 

 

 

Example 8.  𝐥𝐢𝐦
𝒙→𝟎

(𝟏 + 𝟒𝒙)
𝒙+𝟐

𝒙 = ? 

 

Soln :-   𝐥𝐢𝐦
𝒙→𝟎

(𝟏 + 𝟒𝒙)
𝒙+𝟐

𝒙 = 𝐥𝐢𝐦
𝒙→𝟎

(𝟏 + 𝟒𝒙)
𝟏

𝟒𝒙
∙(𝟒𝒙+𝟖) = [ 𝐥𝐢𝐦

𝟒𝒙→𝟎
(𝟏 + 𝟒𝒙)

𝟏

𝟒𝒙]
𝐥𝐢𝐦
𝒙→𝟎

(𝟒𝒙+𝟖)

= 𝒆𝟖 (Ans.) 
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