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 Class 11 Limits & Derivatives 

Class 11th 
Q.1) = sin − cossin + cos  

Sol.1) We have 
i − ci +c  

Differentiate . �. �  (quotient rule) 

′ = sin + cos . sin − cos − sin − cos . sin + cossin + cos  

  =i +c .[ ��� i −( . ��� c )+c  ���  ]– i − c [ . ��� i +. ��� + ��� c ]i +c  

  = i +c .[c − − i +c  ]– i − c .c + i − ii +c  

  = i +c . i  – i − c ci +c  

  = i + i c − i c + ci +c  

  = ( i +ci +c  

′ = i +c  ans. 

Q.2) Given = + +…… + +  

Show that ′ = ′  

Sol.2) We have + +…… + +  

Differentiate . �. �   ′ = + +…… + +  

  = + +……. +  ′  = + +……. +   (put = ) 

  = + +…… + =  

For ′  put =  ′  = + +…….. + =  

L.H.S. ′ =  

R.H.S.  ′ = × =   ∴ L.H.S = R.H.S. ans. 
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Q.3) = √ −c+c  , find . 

Sol.3) 
We have = √ −c+c  

⇒  = √ i �c �  

⇒  = √tan  ⇒  = tan  

Differentiate . �. �   = sec . .  = sec × = sec   ans. 

Q.4) = i +�c , find  

Sol.4) We have
i +�c  

Differentiate . �. �  (quotient rule) 

′ = cos . sin + � − sin + � . coscos  

 = cos .cos +� . +� −sin +� −sincos  

  = c .c +� + i +� ic  

  = c +� .c + i . i +�c  

  = c +�−c  

  = c �c  ′ = cos � sec  ans. 

 TYPE: 2 ��→∞� �  

Q.5) lim→∞ √ + + √ −+  

Divide � & � by  

Sol.5) = lim→∞ √ + + √ −+ ) 
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= lim→∞( 
√ + + √ −+ )  

= √ +√
 ans. 

Q.6) Evaluate lim→∞(√ + + − √ +  

Sol.6) First make function in fraction by rationalize = lim→∞ (√ + + − √ +(√ + + + √ + √ + + + √ +  

= lim→∞ + + − +√ + + + √ +  

= lim→∞ (√ + + + √ + ) 

Divide � & � by  

= lim→∞( √ + + + √ + )  

= √ +√ = + =  ans. 

Q.7) Evaluate lim�→∞ + + …..��  

Sol.7) We have lim�→∞ + + …..��  

= lim�→∞ � � +�  

= lim�→∞ ( + �) = + =  ans. 

Q.8) Evaluate lim→−∞(√ − + +  

Sol.8) Let = −  

When → −∞  (limits change) 

Then → ∞ ⇒  lim→∞ √ + + −  

Rationalize & proceed yourself 
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 ans. 

Q.9) Find the derivative of √sin  using first principle method. 

Sol.9) 
Here = √sin = sin  

′ = limℎ→ [sin + ℎ − sinℎ ] 
  = limℎ→ [ i +ℎ − ii +ℎ − i × i +ℎ − iℎ ] 
When ℎ →  then sin + ℎ → sin  

= limi +ℎ → i [sin + ℎ − sinsin + ℎ − sin ] × limℎ→ [sin + ℎ − sinℎ ] 
= sin − × limℎ→ [sin ℎℎ ] × limℎ→ (cos ( + ℎ)) 

= sin− limℎ→ sin ℎℎ × limℎ→ (cos ( + ℎ)) 

= sin− × × cos  ∴ ′ = sin− . cos  ans. 

Q.10) Find derivative of √ a  using first principle method. 

Sol.10) = √ a  

′ = limℎ→ ( √ a +ℎ − √ aℎ ) 

⇒  ′ = √ a limℎ→ ( √tan �+ℎ −√tan�−ℎ ) 

= √ a limℎ→ ( √ a +ℎ −√ a −√tan + ℎ − √tan × √tan + ℎ − √tanℎ ) 

When ℎ → ;√tan + ℎ → √tan  

′ = √ a lim√ a +ℎ →√ a [ √ a +ℎ −√ a −√tan + ℎ − √tan ] × limℎ→ [√tan + ℎ − √tanℎ ] 
= √ a ×  limℎ→ [√tan + ℎ − √tanℎ × √tan + ℎ + √tan√tan + ℎ + √tan ] 
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= √ a ×  limℎ→ [tan + ℎ − tanℎ × √tan + ℎ + √tan ] 
= √ a × limℎ→ [tan ℎ { + tan + ℎ tan }ℎ × √tan + ℎ + √tan ] 
= √ a × limℎ→ (tan ℎℎ ) × limℎ→ [ + tan + ℎ tan√tan + ℎ + √tan ] 
= √ a ×  + tan√tan + √tan  

′ = √tan�. ec√ a  ans. 
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