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 Class 11 Limits & Derivatives 

Class 11th 
Q.1) �ሺݔሻ = ଶ௫మ+ଵ௫−ଷ  Using first principle method. 

Sol.1) �′ሺݔሻ = limℎ→଴ [{ʹሺݔ + ℎሻଶ + ͳݔ + ℎ − ͵ } − ଶݔʹ} + ͳݔ − ͵ }ℎ ] 

  = limℎ→଴ [{మሺ�+ℎሻమ+భ�+ℎ−య }−{మ�మ+భ�−య }ℎ ]  (repeat) 

  = limℎ→଴ [(మ�మ+ℎమ+మℎ�+భ�+ℎ−య )−మ�మ+భ�−య ℎ ] 

  = limℎ→଴ [(ଶ௫మ+ℎమ+ଶℎ௫+ଵ)ሺ௫−ଷሻ−(ଶ௫మ+ଵ)ሺ௫+ℎ−ଷሻ ℎሺ௫+ℎ−ଷሻሺ௫−ଷሻ ] 

  = limℎ→଴ [ଶ௫య−଺௫మ+ଶℎమ௫−଺ℎమ+ଶℎ௫మ−଺ℎ௫+௫−ଷ−ଶ௫య−ଶ௫మℎ+଺௫మ+௫−ℎ+ଷ ℎሺ௫+ℎ−ଷሻሺ௫−ଷሻ ] 

  = limℎ→଴ [ଶℎమ௫−଺ℎమ−଺ℎ௫−ℎ ℎሺ௫+ℎ−ଷሻሺ௫−ଷሻ ] 

  = limℎ→଴ [ℎሺଶℎ௫−଺ℎ−଺௫−ଵሻ ℎሺ௫+ℎ−ଷሻሺ௫−ଷሻ ] 

  ∴  �′ሺݔሻ = −଺௫−ଵሺ௫−ଷሻሺ௫−ଷሻ = −଺௫−ଵሺ௫−ଷሻమ ans. 

Q.2) �ሺݔሻ = ݔʹ√ + ͵ Using first principle method. 

S.2) �′ሺݔሻ = limℎ→଴ ݔʹ√] + ʹℎ + ͵ − ݔʹ√ + ͵ℎ ] 

Rationalize 

  = limℎ→଴ [√ଶ௫+ଶℎ+ଷ−√ଶ௫+ଷℎ × √ଶ௫+ଶℎ+ଷ+√ଶ௫+ଷ√ଶ௫+ଶℎ+ଷ+√ଶ௫+ଷ]  

   = limℎ→଴ [ ሺଶ௫+ଶℎ+ଷሻ−ሺଶ௫+ଷሻ ℎ(√ଶ௫+ଶℎ+ଷ+√ଶ௫+ଷ)] 

  = limℎ→଴ [(ଶ௫మ+ℎమ+ଶℎ௫+ଵ)ሺ௫−ଷሻ−(ଶ௫మ+ଵ)ሺ௫+ℎ−ଷሻ ℎሺ௫+ℎ−ଷሻሺ௫−ଷሻ ] 

  = limℎ→଴ [ ଶℎ ℎ(√ଶ௫+ଶℎ+ଷ+√ଶ௫+ଷ)] 

  = limℎ→଴ [ ଶ √ଶ௫+ଷ+√ଶ௫+ଷ] 

  = limℎ→଴ [ ଶ ଶ√ଶ௫+ଷ] 

  ∴  �௬�௫ = ଵ√ଶ௫+ଷ   ans. 

Q.3) �ሺݔሻ = ଶݔ sin  .Using first principle method ݔ
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Sol.3) �′ሺݔሻ = limℎ→଴ [ሺݔ + ℎሻଶ. sinሺݔ + ℎሻ − ଶݔ sin ℎݔ ] 

  = limℎ→଴ [(௫మ+ℎమ+ଶℎ௫) ୱi୬ሺ௫+ℎሻ−௫మ ୱi୬ ௫ ℎ ]  

   = limℎ→଴ [௫మ.ୱi୬ሺ௫+ℎሻ+ℎమ ୱi୬ሺ௫+ℎሻ+ଶℎ௫.ୱi୬ሺ௫+ℎሻ−௫మ ୱi୬ ௫ℎ ] 

  = limℎ→଴ [௫మ{ୱi୬ሺ௫+ℎሻ−ୱi୬ ௫}+(ℎమ+ଶℎ௫) ୱi୬ሺ௫+ℎሻℎ ] 

  = limℎ→଴ [௫మ.ଶ c୭ୱቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁℎ + ℎሺℎ+ଶ௫ሻ ୱi୬ሺ௫+ℎሻℎ ] 

  = limℎ→଴ [ଶ௫మ c୭ୱቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁଶ×ℎమ + ሺℎ + .ሻݔʹ sinሺݔ + ℎሻ] 

  = limℎ→଴ ቆୱi୬ቀℎమቁ ℎమ ቇ × limℎ→଴ ቀݔଶ cos ቀଶ௫+ℎଶ ቁቁ + limℎ→଴(ሺℎ + .ሻݔʹ sinሺݔ + ℎሻ) 

  = ͳ × ଶݔ cosሺݔሻ + ሺʹݔሻ sin  ݔ

  ∴  �′ሺݔሻ = ଶݔ cosሺݔሻ + ሺʹݔሻ sin  .ans   ݔ

Q.4) Differentiate ݓ. .ݎ ሻݔሺ� (product rule) ݔ ݐ = ሺܽݔ + ܾሻ௠ሺܿݔ + ݀ሻ௡ 

Sol.4) We have �ሺݔሻ = ሺܽݔ + ܾሻ௠ሺܿݔ + ݀ሻ௡ 

Differentiate both sides ݓ. .ݎ ሻݔሺ′� (product rule) ݔ ݐ = ሺܽݔ + ܾሻ௠. ݔ݀݀ ሺܿݔ + ݀ሻ௡ + ሺܿݔ + ݀ሻ௡. ݔ݀݀ ሺܽݔ + ܾሻ௠ 

  = ሺܽݔ + ܾሻ௠. ݊ሺܿݔ + ݀ሻ௡−ଵ. ��௫ ሺܿݔ + ݀ሻ + ሺܿݔ + ݀ሻ௡. ݉ሺܽݔ + ܾሻ௠−ଵ. ��௫ ሺܽݔ + ܾሻ 

  = ሺܽݔ + ܾሻ௠. ݊ሺܿݔ + ݀ሻ௡−ଵ. ሺܿሻ + ሺܿݔ + ݀ሻ௡. ݉ሺܽݔ + ܾሻ௠−ଵ. ሺܽሻ 

  = ሺܽݔ + ܾሻ௠−ଵ. ሺܿݔ + ݀ሻ௡−ଵ[ሺܽݔ + ܾሻ݊ܿ + ሺܿݔ + ݀ሻ݉ܽ] 

  = ሺܽݔ + ܾሻ௠−ଵ. ሺܿݔ + ݀ሻ௡−ଵ[ܽ݊ܿݔ + ܾ݊ܿ + ݔܽ݉ܿ + ݀݉ܽ] �′ሺݔሻ = ሺܽݔ + ܾሻ௠−ଵ. ሺܿݔ + ݀ሻ௡−ଵ[ܽݔሺ݊ܿ + ݉ܿሻ + ሺܾ݊ܿ + ݀݉ܽሻ] ans. 

Q.5) Differentiate ݓ. .ݎ ሻݔሺ� (product rule) ݔ ݐ = ሺݔ + sec ݔሻሺݔ − tan  ሻݔ

Sol.5) We have �ሺݔሻ = ሺݔ + sec ݔሻሺݔ − tan  ሻݔ

Differentiate both sides ݓ. .ݎ ሻݔሺ′� (product rule) ݔ ݐ = ሺݔ + sec .ሻݔ ݔ݀݀ ሺݔ − tan ሻݔ + ሺݔ − tan ሻݔ ݔ݀݀ ሺݔ + sec  ሻݔ

  = ሺݔ + sec ሻሺͳݔ − secʹ ሻݔ + ሺݔ − tan ሻሺͳݔ + sec ݔ tan  .ሻ ansݔ

Q.6) Differentiate ݓ. .ݎ ሻݔሺ� (product rule) ݔ ݐ = ሺݔ sin ݔ + cos ሻݔ + ሺݔ cos ݔ − sin  ሻݔ
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Sol.6) We have �ሺݔሻ = ሺݔ sin ݔ + cos ሻݔ + ሺݔ cos ݔ − sin  ሻݔ

Differentiate both sides ݓ. .ݎ ሻݔሺ′� (product rule) ݔ ݐ = ሺݔ sin ݔ + cos .ሻݔ ݔ݀݀ ሺݔ cos ݔ − sin ሻݔ + ݔ݀݀ ሺݔ cos ݔ − sin .ሻݔ ݔ݀݀ ሺݔ sin ݔ + cos  ሻݔ

  = ሺݔ sin ݔ + cos ሻݔ .ݔ] ��௫ ሺcos ሻݔ + cos ݔ . ��௫ ሺݔሻ − ��௫ ሺsin [ሻݔ + ݔ] cos ݔ − sin .[ݔ .ݔ] ��௫ ሺsin ሻݔ + sin ݔ . ��௫ ሺݔሻ + ��௫ ሺcos  [ሻݔ
  = ሺݔ sin ݔ + cos ݔ−ሻሺݔ sin ݔ + cos ݔ . − cos ሻݔ + ሺݔ cos ݔ − sin ݔሻሺݔ cos ݔ + sin ݔ − sin  ሻݔ

  = ሺݔ sin ݔ + cos ݔ−ሻሺݔ sin ሻݔ + ሺݔ cos ݔ − sin ݔሻሺݔ cos  ሻݔ

  = ଶݔ− sinଶ ݔ − ݔ sin ݔ . cos ݔ + ଶݔ cosଶ ݔ − .ݔ ݊�ݏ ݔ cos  ݔ

  = ଶሺcosଶݔ ݔ − sinଶ ሻݔ − ݔʹ sin ݔ cos ሻݔሺ′� ݔ = .ଶݔ cosሺʹݔሻ − ݔ sinሺʹݔሻ ans. 

Q.7) Differentiate ݓ. .ݎ ሻݔሺ� (product rule) ݔ ݐ = ͵ସሺ−ݔ − Ͷݔ−ହሻ 

Sol.7) Differentiate ݓ. .ݎ ሻݔሺ′� (product rule) ݔ ݐ = .Ͷ−ݔ ݔ݀݀ ቀ͵ − Ͷݔ−ͷቁ + ቀ͵ − Ͷݔ−ͷቁ . ݔ݀݀  (Ͷ−ݔ)

  = Ͷ(Ͳ−ݔ + ʹͲݔ−͸) + ቀ͵ − Ͷݔ−ͷቁ ቀ−Ͷݔ−ͷቁ 

  = (͸−ݔͲʹ)Ͷ−ݔ − ቀ͵ − Ͷݔ−ͷቁ ቀͶݔ−ͷቁ 

  = ʹͲݔ−ͳͲ − ͳʹݔ−ͷ + ͳ͸ݔ−ͳͲ
 

  = ͵͸ݔ−ͳͲ − ͳͲݔ−ͷ
 ans. 

Q.8) Differentiate ݓ. .ݎ ሻݔሺ� (product rule) ݔ ݐ = ͳ − tan ͳݔ + tan  ݔ

Sol.8) We have �ሺݔሻ = ଵ−୲a୬ ௫ଵ+୲a୬ ௫ 

�′ሺݔሻ = ͳ − tan ͳݔ + tan  ݔ

  = ͳ−sin cosݔ ͳ+sinݔ cosݔ  ݔ

  = cos sin−ݔ cosݔ sin+ݔ  ݔ

Differentiate ݓ. .ݎ  (quotient rule) ݔ ݐ

�′ሺݔሻ = ሺcos ݔ + sin .ሻݔ ݔ݀݀ ሺcos ݔ − sin ሻݔ − ሺcos ݔ − sin ሻݔ ݔ݀ ݀ ሺcos ݔ + sin ሻሺcosݔ ݔ + sin ʹሻݔ  

  = ሺc୭ୱ ௫+ୱi୬ ௫ሻሺ− ୱi୬ ௫−c୭ୱ ௫ሻ−ሺc୭ୱ ௫−ୱi୬ ௫ሻሺ− ୱi୬ ௫+c୭ୱ ௫ሻሺc୭ୱ ௫+ୱi୬ ௫ሻమ  

  = −ሺc୭ୱ ௫+ୱi୬ ௫ሻሺc୭ୱ ௫+ୱi୬ ௫ሻ−ሺc୭ୱ ௫−ୱi୬ ௫ሻሺc୭ୱ ௫−ୱi୬ ௫ሻሺc୭ୱ ௫+ୱi୬ ௫ሻమ  
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  = −(c୭ୱమ ௫+ୱi୬మ ௫+ଶ ୱi୬ ௫ c୭ୱ ௫)−(c୭ୱమ ௫−ୱi୬మ ௫−ଶ ୱi୬ ௫ c୭ୱ ௫)ሺc୭ୱ ௫+ୱi୬ ௫ሻమ  

  = −ሺଵ+ୱi୬ሺଶ௫ሻሻ−ሺଵ−ଶ ୱi୬ሺଶ௫ሻሻሺc୭ୱ ௫+ୱi୬ ௫ሻమ  �′ሺݔሻ = −ଶሺc୭ୱ ௫+ୱi୬ ௫ሻమ ans. 

Q.9) Differentiate ݓ. .ݎ ሻݔሺ� (product rule) ݔ ݐ = sin୬ݔ  ݔ

Sol.9) We have �ሺݔሻ = ௫ୱi୬n ௫ 

Differentiate ݓ. .ݎ ݔ݀ݕ݀ (quotient rule) ݔ ݐ = sinn ݔ . ݔ݀݀ ሺݔሻ − .ݔ ݔ݀݀ (sinn sinn)(ݔ ʹ(ݔ  

  = ୱi୬n ௫.ሺଵሻ−௫.௡.ୱi୬n−భ ௫. ���ሺୱi୬ ௫ሻሺୱi୬మn ௫ሻమ  

  = ୱi୬n ௫−௡௫.ୱi୬n−భ ௫.c୭ୱ ௫ୱi୬మn ௫  

  = ୱi୬n−భ ௫ሺୱi୬ ௫−௡௫ c୭ୱ ௫ሻୱi୬మn ௫  

  = ୱi୬ ௫−௡௫ c୭ୱ ௫ୱi୬మn−n+భሺ௫ሻ  �′ሺݔሻ = ୱi୬ ௫−௡௫ c୭ୱ ௫ୱi୬n+భ ௫  ans. 

Q.10) �ሺݔሻ = ଶݔ cos ቀ�Ͷቁsin ݔ  

Sol.10) 
We have 

௫మ c୭ୱቀ�రቁୱi୬ ௫  

 = �ሺݔሻ = ଵ√ଶ . ௫మୱi୬ ௫ 

Differentiate ݓ. .ݎ  (quotient rule) ݔ ݐ

�′ሺݔሻ = ͳ√ʹ [sin ݔ . ݔ݀݀ ሺݔଶሻ − ሺݔଶሻ. ݔ݀݀ ሺsin ሻሺsinݔ ሻଶݔ ] 

  = ଵ√ଶ [ୱi୬ ௫.ሺଶ௫ሻ−௫మ.c୭ୱ ௫ୱi୬మ ௫ ] 

  �′ሺݔሻ = ଵ√ଶ [ଶ௫.ୱi୬ ௫−௫మ.c୭ୱ ௫ୱi୬మ ௫ ] ans. 
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