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 Class 11 Limits & Derivatives 

Class 11th 
Q.1) ݂ሺݔሻ = sin ݔ − ݔ cos ݔݔ sin ݔ + cos  ݔ

Sol.1) We have 
ୱi୬ ௫−௫ c୭ୱ௫௫ ୱi୬ ௫+c୭ୱ௫ 

Differentiate ݓ. �.  (quotient rule) ݔ �

݂′ሺݔሻ = ሺݔ sin ݔ + cos .ሻݔ ݔ݀݀ ሺsin ݔ − ݔ cos ሻݔ − ሺsin ݔ − ݔ cos .ሻݔ ݔ݀݀ ሺݔ sin ݔ + cos ݔሻሺݔ sin ݔ + cos ሻଶݔ  

  =ሺ௫ ୱi୬ ௫+c୭ୱ௫ሻ.[ ���ሺୱi୬ ௫ሻ−(௫. ���ሺc୭ୱ௫ሻ)+c୭ୱ௫ ���ሺ௫ሻ ]–ሺୱi୬ ௫−௫ c୭ୱ௫ሻ[௫. ���ሺୱi୬ ௫ሻ+. ���ሺ௫ሻ+ ��� c୭ୱ௫]ሺ௫ ୱi୬ ௫+c୭ୱ௫ሻమ  

  = ሺ௫ ୱi୬ ௫+c୭ୱ௫ሻ.[c୭ୱ௫−ሺ−௫ ୱi୬ ௫+c୭ୱ௫ሻ ]–ሺୱi୬ ௫−௫ c୭ୱ௫ሻሺ௫.c୭ୱ ௫+ୱi୬௫−ୱi୬௫ሻሺ௫ ୱi୬ ௫+c୭ୱ௫ሻమ  

  = ሺ௫ ୱi୬ ௫+c୭ୱ௫ሻ.ሺ௫ ୱi୬ ௫ ሻ–ሺୱi୬ ௫−௫ c୭ୱ௫ሻሺ௫ c୭ୱ௫ሻሺ௫ ୱi୬ ௫+c୭ୱ௫ሻమ  

  = ௫మ ୱi୬మ ௫+௫ ୱi୬ ௫ c୭ୱ௫−௫ ୱi୬ ௫ c୭ୱ௫+௫మ c୭ୱమ ௫ሺ௫ ୱi୬ ௫+c୭ୱ௫ሻమ  

  = ௫మ(ୱi୬మ ௫+c୭ୱమ ௫൯ሺ௫ ୱi୬ ௫+c୭ୱ௫ሻమ  ݂′ሺݔሻ = ௫మሺ௫ ୱi୬ ௫+c୭ୱ௫ሻమ ans. 

Q.2) Given ݂ሺݔሻ = ௫భబబଵ଴଴ + ௫వవଽଽ +……௫మଶ + ݔ + ͳ 

Show that ݂′ሺͳሻ = ͳͲͲ݂′ሺͲሻ 
Sol.2) We have 

௫భబబଵ଴଴ + ௫వవଽଽ +……௫మଶ + ݔ + ͳ 

Differentiate ݓ. �. ሻݔሺ′݂  ݔ � = ଵ଴଴௫వవଵ଴଴ + ଽଽ௫వఴଽଽ +……ଶ௫ଶ + ͳ + Ͳ 

  = ଽଽݔ + ଽ଼ݔ ݔ.……+ + ͳ ݂′ሺͳሻ = ሺͳሻଽଽ + ሺͳሻଽଽ +…….ͳ + ͳ  (put ݔ = ͳ) 

  = ͳ + ͳ +……ͳ + ͳ = ͳͲͲ 

For ݂′ሺͲሻ put ݔ = Ͳ ݂′ሺͲሻ = Ͳ + Ͳ +……..Ͳ + ͳ = ͳ 

L.H.S. ݂′ሺͳሻ = ͳͲͲ 

R.H.S. ͳͲͲ ݂′ሺͲሻ = ͳͲͲ × ͳ = ͳͲͲ  ∴ L.H.S = R.H.S. ans. 
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Q.3) ݕ = √ଵ−c୭ୱ௫ଵ+c୭ୱ௫ , find ௗ௬ௗ௫. 

Sol.3) 
We have ݕ = √ଵ−c୭ୱ௫ଵ+c୭ୱ௫ 

ݕ  ⇒ = √ଶ ୱi୬మቀ�మቁଶ c୭ୱమቀ�మቁ ⇒  ݕ = √tanଶ ቀ௫ଶቁ ⇒  ݕ = tan ௫ଶ 

Differentiate ݓ. �. ݔ݀ݕ݀  ݔ � = secଶ ቀʹݔቁ . ݔ݀݀ . ቀʹݔቁ ௗ௬ௗ௫ = secଶ ቀ௫ଶቁ × ଵଶ = ଵଶ secଶ ቀ௫ଶቁ ans. 

Q.4) ݂ሺݔሻ = ୱi୬ሺ௫+�ሻc୭ୱ௫ , find ݂ଵሺݔሻ 
Sol.4) We have

ୱi୬ሺ௫+�ሻc୭ୱ௫  

Differentiate ݓ. �.  (quotient rule) ݔ �

݂′ሺݔሻ = cos ݔ . ݔ݀݀ ሺsinሺݔ + �ሻሻ − sinሺݔ + �ሻ . ݔ݀݀ ሺcos ሻcosଶݔ ݔ  

 = cos .ሻ�+ݔcosሺ.ݔ ሻሺ−sin�+ݔሻ−sinሺ�+ݔሺݔ݀݀ ʹሻcosݔ ݔ  

  = c୭ୱ௫.c୭ୱሺ௫+�ሻሺଵሻ+ୱi୬ሺ௫+�ሻ ୱi୬ ௫c୭ୱమ ௫  

  = c୭ୱሺ௫+�ሻ.c୭ୱ ௫+ୱi୬௫.ୱi୬ሺ௫+�ሻc୭ୱమ ௫  

  = c୭ୱ௫+�−௫c୭ୱమ ௫  

  = c୭ୱ�c୭ୱమ ௫ ݂′ሺݔሻ = cos � secଶ  .ans ݔ

 TYPE: 2 ܕ�ܔ�→∞�ሺ�ሻ 

Q.5) lim௫→∞ቆ√͵ݔଶ + ͳ + ଶݔʹ√ − ͳͶݔ + ͵ ቇ 

Divide � & � by ݔ 

Sol.5) = lim௫→∞൮√͵ݔଶ + ͳݔ + ଶݔʹ√ − ͳݔͶݔ + ݔ͵ ) 
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= lim௫→∞( 
√͵ + ͳݔଶ + √ʹ − ͳݔଶͶ + ݔ͵ )  

= √ଷ+√ଶସ  ans. 

Q.6) Evaluate lim௫→∞(√ݔଶ + ݔ + ͳ − ଶݔ√ + ͳ൯ 
Sol.6) First make function in fraction by rationalize = lim௫→∞ ଶݔ√) + ݔ + ͳ − ଶݔ√ + ͳ൯(√ݔଶ + ݔ + ͳ + ଶݔ√ + ͳ൯ ቀ√ݔଶ + ݔ + ͳ + ଶݔ√ + ͳቁ 

= lim௫→∞ቆ ଶݔ + ݔ + ͳ − ଶݔ + ͳ√ݔଶ + ݔ + ͳ + ଶݔ√ + ͳቇ 

= lim௫→∞ ( ଶݔ√ݔ + ݔ + ͳ + ଶݔ√ + ͳ) 

Divide � & � by ݔ 

= lim௫→∞( ͳ√ͳ + ͳݔ + ͳݔଶ + √ͳ + ͳݔଶ)  

= ଵ√ଵ+√ଵ = ଵଵ+ଵ = ଵଶ ans. 

Q.7) Evaluate lim�→∞ ቀଵ+ଶ+ଷ…..��మ ቁ 

Sol.7) We have lim�→∞ ቀଵ+ଶ+ଷ…..��మ ቁ 

= lim�→∞ቌ�ሺ� + ͳሻ�ʹଶ ቍ 

= ͳʹ lim�→∞ (ͳ + ͳ�) = ଵଶ ሺͳ + Ͳሻ = ଵଶ ans. 

Q.8) Evaluate lim௫→−∞(√ݔଶ − ݔ + ͳ +  ൯ݔ
Sol.8) Let ݔ =  ݕ−

When ݔ → −∞  (limits change) 

Then ݕ → ∞ ⇒  lim௬→∞ቀ√ݕଶ + ݕ + ͳ −  ቁݕ

Rationalize & proceed yourself 
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ଵଶ ans. 

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

Sol.9) 
Here ݂ሺݔሻ = √sin యݔ = ሺsin  ሻభయݔ
݂′ሺݔሻ = limℎ→଴ [sinሺݔ + ℎሻଵଷ − ሺsin ሻଵଷℎݔ ] 
  = limℎ→଴ [ୱi୬ሺ௫+ℎሻభయ−ሺୱi୬ ௫ሻభయୱi୬ሺ௫+ℎሻ−ୱi୬ ௫ × ୱi୬ሺ௫+ℎሻ−ୱi୬௫ℎ ] 
When ℎ → Ͳ then sinሺݔ + ℎሻ → sin  ݔ

= limୱi୬ሺ௫+ℎሻ→ୱi୬ ௫ [sinሺݔ + ℎሻଵଷ − ሺsin ݔሻଵଷsinሺݔ + ℎሻ − sin ݔ ] × limℎ→଴ [sinሺݔ + ℎሻ − sin ℎݔ ] 
= ͳ͵ ሺsin ሻଵଷ−ଵݔ × limℎ→଴ [sin ℎʹℎʹ ] × limℎ→଴ (cos ݔʹ) + ℎʹ )) 

= ͳ͵ sin−ଶଷ ݔ limℎ→଴ቌsin ℎʹℎʹ ቍ × limℎ→଴ (cos ݔʹ) + ℎʹ )) 

= ͳ͵ sin−ଶଷ ݔ × ͳ × cos ∴ ݔ ݂′ሺݔሻ = ଵଷ sin−మయ ݔ . cos  .ans ݔ

Q.10) Find derivative of ݁√୲a୬ ௫ using first principle method. 

Sol.10) ݂ሺݔሻ = ݁√୲a୬௫ 

݂′ሺݔሻ = limℎ→଴(݁√୲a୬ሺ௫+ℎሻ − ݁√୲a୬ ௫ℎ ) 

⇒  ݂′ሺݔሻ = ݁√୲a୬ ௫ limℎ→଴ (௘√tanሺ�+ℎሻ−√tan�−ଵℎ ) 

= ݁√୲a୬ ௫ limℎ→଴( ݁√୲a୬ሺ௫+ℎሻ−√୲a୬ ௫ − ͳ√tanሺݔ + ℎሻ − √tan ݔ × √tanሺݔ + ℎሻ − √tan ℎݔ ) 

When ℎ → Ͳ;√tanሺݔ + ℎሻ → √tan  ݔ

݂′ሺݔሻ = ݁√୲a୬௫ lim√୲a୬ሺ௫+ℎሻ→√୲a୬௫ [ ݁√୲a୬ሺ௫+ℎሻ−√୲a୬௫ − ͳ√tanሺݔ + ℎሻ − √tan [ݔ × limℎ→଴ [√tanሺݔ + ℎሻ − √tan ℎݔ ] 
= ݁√୲a୬ ௫ × ͳ limℎ→଴ [√tanሺݔ + ℎሻ − √tan ℎݔ × √tanሺݔ + ℎሻ + √tan ݔtanሺ√ݔ + ℎሻ + √tan  [ݔ
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= ݁√୲a୬ ௫ × ͳ limℎ→଴ [tanሺݔ + ℎሻ − tan ℎݔ × ͳ√tanሺݔ + ℎሻ + √tan = [ݔ ݁√୲a୬ ௫ × limℎ→଴ [tanሺℎሻ {ͳ + tanሺݔ + ℎሻ tan ℎ{ݔ × ͳ√tanሺݔ + ℎሻ + √tan = [ݔ ݁√୲a୬ ௫ × limℎ→଴ (tan ℎℎ ) × limℎ→଴ [ ͳ + tanሺݔ + ℎሻ tan ݔtanሺ√ݔ + ℎሻ + √tan = [ݔ ݁√୲a୬ ௫ × ͳ ቆ ͳ + tanଶ tan√ݔ ݔ + √tan  ቇݔ

݂′ሺݔሻ = ௘√tan�.ୱecమ ௫ଶ√୲a୬ ௫  ans. 
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