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 Class 11 Limits & Derivatives 

Class 11th  

 TYPE: 7  ܕ�ܔ�→૙ ቀ��−૚� ቁ and ܕ�ܔ�→૙ �ሺ૚+�ሻ��ܔ   

Q.1) Evaluate lim௫→଴ ቀ9�−6�−6�+ସ௫ ቁ 

Sol.1) We have lim௫→଴ ቀ9�−6�−6�+ସ௫ ቁ 

 = lim௫→଴ ቀ9�−6�−6�+ସ௫మ ቁ 

 = lim௫→଴ ቀଷ�ሺଷ�−ଶ�ሻ−ଶ�ሺଷ�−ଶ�ሻ௫మ ቁ 

 = lim௫→଴ ቀሺଷ�−ଶ�ሻ.ሺଷ�−ଶ�ሻ௫మ ቁ 

 = lim௫→଴ ቀሺଷ�−ଶ�ሻమ௫మ ቁ 

 = lim௫→଴ [ቀଷ�−ଶ�௫ ቁଶ] 

 = lim௫→଴ [[ሺଷ�−ଵሻ−ሺଶ�−ଵሻ௫ ]ଶ] 

 = {lim௫→଴ [ଷ�−ଵ௫ ] − lim௫→଴ [ଶ�−ଵ௫ ]}ଶ
 

 = ሺlog ͵ − log ʹሻଶ  {lim௫→଴ ቀ��−ଵ௫ ቁ = log �} 

 = ቀlog ቀଷଶቁቁଶ
 ans. {log ܣ + log ܤ = logሺܤܣሻ} 

 Trigo formula used:  

Q.2) Differentiate using first principle method �ሺݔሻ = cosሺ͵ݔሻ 

Sol.2) �ݔ�ݕ = limℎ→଴ ቆ�ሺݔ + ℎሻ − �ሺݔሻℎ ቇ 

 = limℎ→଴ ቀc୭ୱሺଷ௫+ଷℎሻ−c୭ୱሺଷ௫ሻℎ ቁ 

 = limℎ→଴ ቆ−ଶ ୱi୬ቀ6�+యℎమ ቁ.ୱi୬ቀయℎమ ቁℎ ቇ  {cos ܣ − cos ܤ  ���݉�݈�} 

 = limℎ→଴ ቆ −ଶ ୱi୬ቀ6�+యℎమ ቁ.ୱi୬ቀయℎమ ቁయℎమ × ଷଶቇ 

 = limℎ→଴ ቆ ୱi୬ቀయℎమ ቁ.ୱi୬ቀయℎమ ቁయℎమ ቇ × [−͵limℎ→଴ ቀ6௫+ଷℎଶ ቁ] 
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 = ͳ × ሺ−͵ sinሺ͵ݔሻሻ  {lim௫→଴ ቀୱi୬ ௫௫ ቁ = ͳ} �௬�௫ = �′ሺݔሻ = −͵ sinሺ͵ݔሻ ans. 

Q.3) Differentiate using first formula �ሺݔሻ = tanሺʹݔሻ 

Sol.3) �′ሺݔሻ = ݔ�ݕ� = limℎ→଴ ቆtanሺʹݔ + ʹℎሻ − tanሺʹݔሻℎ ቇ 

  = limℎ→଴ ቆsi౤ሺమ�+మℎሻc౥sሺమ�+మℎሻ−si౤ሺమ�ሻc౥sሺమ�ሻℎ ቇ 

  = limℎ→଴ ቀୱi୬ሺଶ௫+ଶℎሻ.c୭ୱሺଶ௫ሻ−c୭ୱሺଶ௫+ଶℎሻ.ୱi୬ሺଶ௫ሻℎ.c୭ୱሺଶ௫+ଶℎሻ c୭ୱሺଶ௫ሻ ቁ 

  = limℎ→଴ ቀ ୱi୬ሺଶ௫+ଶℎ−ଶ௫ሻℎ.c୭ୱሺଶ௫+ଶℎሻ c୭ୱሺଶ௫ሻቁ  {sinሺܣ − ሻܤ  ���݉�݈�} 

          = limℎ→଴ ቀ ୱi୬ሺଶℎሻଶℎ.c୭ୱሺଶ௫+ଶℎሻ c୭ୱሺଶ௫ሻ × ʹቁ 

 = limℎ→଴ ቀୱi୬ሺଶℎሻଶℎ ቁ × limℎ→଴ ቀ ଶc୭ୱሺଶ௫+ଶℎሻ.c୭ୱሺଶ௫ሻቁ 

 = ͳ × ଶc୭ୱሺଶ௫ሻ.c୭ୱሺଶ௫ሻ ∴ 
�௬�௫ = ʹ secଶሺʹݔሻ ans. 

Q.4) �ሺݔሻ = √tan  .ሻ first principle methodݔfind �′ሺ ,ݔ

Sol.4) �ሺݔሻ = √tan ሻݔሺ′� ݔ = limℎ→଴ [√tanሺݔ + ℎሻ − √tan ℎݔ ] 

Rationalize  

 = limℎ→଴ [ ୲a୬ሺ௫+ℎሻ−୲a୬ ௫ℎ√୲a୬ሺ௫+ℎሻ+√୲a୬ ௫] 

 = limℎ→଴ [୲a୬ሺ௫+ℎ−௫ሻ−[ଵ+୲a୬ሺ௫+ℎሻ.୲a୬ ௫]ℎ√୲a୬ሺ௫+ℎሻ+√୲a୬ ௫ ] 

 = limℎ→଴ [୲a୬ ℎ.[ଵ+୲a୬ሺ௫+ℎሻ.୲a୬ ௫]ℎ√୲a୬ሺ௫+ℎሻ+√୲a୬ ௫ ] 

 = limℎ→଴ [୲a୬ ℎℎ ] × limℎ→଴ [ ଵ+୲a୬ሺ௫+ℎሻ.୲a୬ ௫√୲a୬ሺ௫+ℎሻ+√୲a୬ ௫] 

 = ͳ × ሺଵ+୲a୬ሺ௫+ℎሻ.୲a୬ ௫ሻ√୲a୬ ௫+√୲a୬ ௫  

 = ଵ+୲a୬మ ௫ଶ√୲a୬ ௫  ∴ �′ሺݔሻ = ଵଶ√୲a୬ ௫ . secଶ  .ans ݔ

Q.5) �ሺݔሻ = secଶ  .Using first principle method ݔ
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Sol.5) �′ሺݔሻ = limℎ→଴ [secଶሺݔ + ℎሻ − secଶ ℎݔ ] 

  = limℎ→଴ [ భc౥sమሺ�+ℎሻ− భc౥s �ℎ ] 

  = limℎ→଴ [ c୭ୱమ ௫−c୭ୱమሺ௫+ℎሻℎ.c୭ୱమሺ௫+ℎሻ.c୭ୱమ ௫] 

  = limℎ→଴ [{c୭ୱ ௫+c୭ୱሺ௫+ℎሻ}{c୭ୱ ௫−c୭ୱሺ௫+ℎሻ}ℎ.c୭ୱమሺ௫+ℎሻ.c୭ୱమ ௫ ] 

  = limℎ→଴ [{c୭ୱ ௫+c୭ୱሺ௫+ℎሻ}{−ଶ ୱi୬ቀమ�+ℎమ ቁ.ୱi୬ቀ−ℎమቁ}ℎ.c୭ୱమሺ௫+ℎሻ.c୭ୱమ ௫ ] 

  = limℎ→଴ [ଶ ୱi୬ቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁ×{c୭ୱ ௫+c୭ୱሺ௫+ℎሻ}ଶ×ℎమ.c୭ୱమሺ௫+ℎሻ.c୭ୱమ ௫ ] 

  = limℎ→଴ sin ቀଶ௫+ℎଶ ቁ × limℎ→଴ ቆ ୱi୬ቀℎమቁℎమ ቇ × limℎ→଴ [ c୭ୱ ௫+c୭ୱሺ௫+ℎሻc୭ୱమሺ௫+ℎሻ.c୭ୱమ ௫] 

  = sinሺݔሻ × ͳ × ሺc୭ୱ ௫+c୭ୱ ௫ሻc୭ୱమ ௫.c୭ୱమ ௫  

  = ୱi୬ ௫.ଶ c୭ୱ ௫c୭ୱమ ௫.c୭ୱమ ௫ 

  = ଶ ୱi୬ ௫c୭ୱ ௫ . ଵc୭ୱమ ௫ �′ሺݔሻ = ʹ tan ݔ . secଶ  .ans ݔ

Q.6) �ሺݔሻ = sinሺݔଶሻ Using first principle method. 

Sol.6) �′ሺݔሻ = limℎ→଴ [sinሺݔ + ℎሻଶ − sin ଶℎݔ ] 

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

  = limℎ→଴ [ଶ c୭ୱ(మ�మ+ℎమ+మℎ�మ ).ୱi୬(ℎమ+మℎ�మ )ℎ ] 

  = limℎ→଴ [ଶ c୭ୱ(మ�మ+ℎమ+మℎ�మ ).ୱi୬(ℎమ+మℎ�మ )ℎ.(ℎమ+మℎ�మ ) × ቀℎమ+ଶℎ௫ଶ ቁ] 

  = limℎ→଴ ( ୱi୬(ℎమ+మℎ�మ )ℎమ+మℎ�మ ) × limℎ→଴ ʹ cos ቀଶ௫మ+ℎమ+ଶℎ௫ଶ ቁ × limℎ→଴ ቆ ℎమ+మℎ�మℎ ቇ 

  = ͳ × ሺʹ cosሺݔଶሻሻ × limℎ→଴ [ℎሺℎ+ଶ௫ሻଶℎ ] 

  = ʹ cosሺݔଶሻ × ቀଶ௫ଶ ቁ 

   ∴  �௬�௫ = .ݔʹ cosሺݔଶሻ ans. 

Q.7) �ሺݔሻ = tan  .Using first principle method ݔ√
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Sol.7) �′ሺݔሻ = limℎ→଴ tan(√ݔ + ℎ) − tan  ݔ√

  = limℎ→଴ [si౤(√�+ℎ)c౥s(√�+ℎ)−si౤ √�c౥s √�ℎ ] 

  = limℎ→଴ [ୱi୬(√௫+ℎ).c୭ୱ √௫.c୭ୱ(√௫+ℎ).ୱi୬ √௫ℎ.c୭ୱ(√௫+ℎ).c୭ୱ √௫ ] 

  = limℎ→଴ [ ୱi୬(√௫+ℎ−√௫)ℎ.c୭ୱ(√௫+ℎ).c୭ୱ √௫] 

  = limℎ→଴ [ ୱi୬(√௫+ℎ−√௫)×(√௫+ℎ−√௫)ℎ(√௫+ℎ−√௫).c୭ୱ(√௫+ℎ).c୭ୱ √௫] 

  = limℎ→଴ [ୱi୬(√௫+ℎ+√௫)(√௫+ℎ+√௫) ] × limℎ→଴ [ ଵc୭ୱ(√௫+ℎ).c୭ୱ √௫] × limℎ→଴ [(√௫+ℎ−√௫)ℎ ] 

  = ͳ × ଵc୭ୱ √௫.c୭ୱ √௫ × limℎ→଴ [ ௫+ℎ−௫ℎ(√௫+ℎ+√௫)] 

  = secଶ ݔ√ × ଵ(√௫+√௫) ∴  �௬�௫ = ଵଶ√௫ . secଶ  .ans   ݔ√

Q.8) �ሺݔሻ = ݔ cos  .Using first principle method ݔ

Sol.8) �′ሺݔሻ = limℎ→଴ [ሺݔ + ℎሻ. cosሺݔ + ℎሻ − ݔ cos ℎݔ ] 

  = limℎ→଴ [௫ c୭ୱሺ௫+ℎሻ+ℎ c୭ୱሺ௫+ℎሻ−௫ c୭ୱ ௫ℎ ] 

  = limℎ→଴ [ୱi୬(√௫+ℎ).c୭ୱ √௫.c୭ୱ(√௫+ℎ).ୱi୬ √௫ℎ.c୭ୱ(√௫+ℎ).c୭ୱ √௫ ] 

  = limℎ→଴ [௫{c୭ୱሺ௫+ℎሻ}+ℎ c୭ୱሺ௫+ℎሻ−௫ c୭ୱ ௫ℎ ] 

  = limℎ→଴ [௫{−ଶ ୱi୬ቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁ}+ℎ.c୭ୱሺ௫+ℎሻℎ ] 

  = limℎ→଴ [−ଶ௫.ୱi୬ቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁଶ×ℎమ + ℎ.c୭ୱሺ௫+ℎሻℎ ] 

  = limℎ→଴ ቆ ୱi୬ቀℎమቁℎమ ቇ × ݔ] limℎ→଴ ቀ− sin ቀଶ௫+ℎଶ ቁቁ] + limℎ→଴ሺcosሺݔ + ℎሻሻ 

  = ሺͳሻሺ−ݔ sin ሻݔ + cos ∴ ݔ  �′ሺݔሻ = ݔ− sin ݔ + cos  .ans   ݔ

Q.9) �ሺݔሻ = ୱi୬ ௫௫  Using first principle method. 

Sol.9) �′ሺݔሻ = limℎ→଴ [sinሺݔ + ℎሻݔ + ℎ − sin ℎݔݔ ] 

Downloaded from www.studiestoday.com

Downloaded from www.studiestoday.com



w
w
w
.s
tu
di
es
to
da
y.
co
m

 
 

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be 

reproduced, distributed, or transmitted in any form or by any means, including photocopying, 

recording, or other electronic or mechanical methods, without the prior written permission. 

 

  = limℎ→଴ [௫ ୱi୬ሺ௫+ℎሻ−ሺ௫+ℎሻ ୱi୬ ௫ℎ.ሺ௫+ℎሻ௫ ] 

    = limℎ→଴ [௫ ���ሺ௫+ℎሻ−௫ ୱi୬ ௫−ℎ ୱi୬ ௫ℎሺ௫+ℎሻ௫ ] 

  = limℎ→଴ [௫{ୱi୬ሺ௫+ℎሻ−ୱi୬ ௫}−ℎ ୱi୬ ௫ℎሺ௫+ℎሻ௫ ] 

  = limℎ→଴ [௫{ୱi୬ሺ௫+ℎሻ−ୱi୬ ௫}−ℎ ୱi୬ ௫ℎሺ௫+ℎሻ௫ ] 

  = limℎ→଴ [௫{ୱi୬ሺ௫+ℎሻ−ୱi୬ ௫}ℎሺ௫+ℎሻ௫ − ℎ ୱi୬ ௫ℎሺ௫+ℎሻ௫] 

  = limℎ→଴ [௫.ଶ c୭ୱቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁଶ×ℎమሺ௫+ℎሻ௫ − ୱi୬ ௫ሺ௫+ℎሻ௫] 

  = limℎ→଴ ቆ ୱi୬ቀℎమቁ.ୱi୬ቀℎమቁℎమ ቇ × limℎ→଴ ቆ௫.c୭ୱቀమ�+ℎమ ቁሺ௫+ℎሻ௫ ቇ − limℎ→଴ ቀ ୱi୬ ௫ሺ௫+ℎሻ௫ቁ 

  = ͳ × ቀ௫ c୭ୱ ௫௫మ ቁ − ୱi୬ ௫௫మ  ∴  �௬�௫ = ௫ c୭ୱ ௫−ୱi୬ ௫௫మ   ans. 

Q.10) �ሺݔሻ = sin ݔ − cos  .Using first principle method ݔ

Sol.10) �′ሺݔሻ = limℎ→଴ [{sinሺݔ + ℎሻ − cosሺݔ + ℎሻ} − {sin ݔ − cos ℎ{ݔ ] 

  = limℎ→଴ [{ୱi୬ሺ௫+ℎሻ−ୱi୬ ௫}−{c୭ୱሺ௫+ℎሻ−c୭ୱ ௫}ℎ ] 

   = limℎ→଴ [ଶ c୭ୱቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁ+ଶ ୱi୬ቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁ ℎ ] 

  = limℎ→଴ [ଶ ୱi୬ቀℎమቁ{c୭ୱቀమ�+ℎమ ቁ+ୱi୬ቀమ�+ℎమ ቁ}ଶ×ℎమ ] 

  = limℎ→଴ ቆ ୱi୬ቀℎమቁℎమ ቇ × limℎ→଴ ቀcos ቀଶ௫+ℎଶ ቁ + sin ቀଶ௫+ℎଶ ቁቁ 

  = ͳ × ሺcos ݔ + sin ∴ ሻݔ  �′ሺݔሻ = cos ݔ + sin  .ans  ݔ
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