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 Class 11 Limits & Derivatives 

Class 11th  

 TYPE: 5 TRIGO LIMITS 

Q.1) Evaluate: lim௫→଴ ቀହ௫+ସୱi୬ሺଷ௫ሻସ ୱi୬ሺଶ௫ሻ+଻௫ቁ 

Sol.1) We have lim௫→଴ ቀହ௫+ସୱi୬ሺଷ௫ሻସ ୱi୬ሺଶ௫ሻ+଻௫ቁ 

  = lim௫→଴ቆହ௫+ర౩i౤ሺయೣሻయೣ ×ଷ௫ర ౩i౤మೣమೣ ×ଶ௫+଻௫ ቇ 

 = lim௫→଴ቆ௫ቀହ+ర ౩i౤ሺయೣሻయೣ ×ଷቁ௫ቀర ౩i౤మೣమೣ ×ଶ௫+଻ቁቇ 

 = ହ+ଵଶ ୪i୫ೣ→బቀ౩i౤ሺయೣሻయೣ ቁ଼ ୪i୫ೣ→బቀ౩i౤ሺమೣሻమೣ ቁ+଻  

 = ହ+ଵଶሺଵሻ଼ሺଵሻ+଻   {lim௫→଴ ቀୱi୬ ௫௫ ቁ = ͳ} 
 = ଵ଻ଵହ ans. 

Q.2) Evaluate: lim௫→଴ ቀଵ−c୭ୱ௠௫ଵ−c୭ୱ௡௫ቁ 

Sol.2) We have lim௫→଴ ቀଵ−c୭ୱ௠௫ଵ−c୭ୱ௡௫ቁ 

 = lim௫→଴ (ଶ ୱi୬మ೘మೣଶ ୱi୬మ೙మೣ ) 

 = lim௫→଴൮౩i౤మ೘మೣ೘మೣమర ×೘మೣమర౩i౤మ೙మೣ೙మೣమర ×೙మೣమర ) 

 = ௠మ×୪i୫ೣ→బቌ౩i౤మ೘మೣ೘మೣమర ቍ
௡మ×ቌ౩i౤మ೙మೣ೙మೣమర ቍ  

 = ௠మሺଵሻమ௡మሺଵሻమ    {lim௫→଴ ቀୱi୬మ ௫௫మ ቁ =ͳଶ} 
 

   = ௠మ௡మ  ans. 

Q.3) Evaluate: lim௫→଴ሺcosec ݔ − cot  ሻݔ
Sol.3) We have lim௫→଴ሺcosec ݔ − cot  ሻݔ
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 = lim௫→଴ ቀ ଵୱi୬ ௫ − c୭ୱ௫ୱi୬ ௫ቁ 

 = lim௫→଴ ቀଵ−c୭ୱ௫ୱi୬ ௫ ቁ 

 = lim௫→଴ቆ ଶ ୱi୬మቀమೣቁଶ ୱi୬మೣ.c୭ୱమೣቇ  {sinሺʹ�ሻ = ʹ sin � cos �} 
 = lim௫→଴ ቀtan ௫ଶቁ 

 = tanሺͲሻ = Ͳ ans. 

Q.4) Evaluate: lim௫→଴ ቀ௫య c୭୲ ௫ଵ−c୭ୱ௫ቁ 

Sol.4) We have lim௫→଴ ቀ௫య c୭୲ ௫ଵ−c୭ୱ௫ቁ 

 = lim௫→଴ ቀݔଷ. ଵ୲a୬௫ . ଵଵ−c୭ୱ௫ቁ 

 = lim௫→଴ቆݔଷ. ଵ୲a୬ ௫ . ଵଶ ୱi୬మቀమೣቁቇ 

 = lim௫→଴( ݔଷ. ଵ౪a౤ೣೣ .௫ . ଵమ౩i౤మቀమೣቁೣమర ×ೣమర)  

 = lim௫→଴( ௫
య௫య . ଵ౪a౤ೣೣ . ଵଵ/ଶ . ଵమ౩i౤మቀమೣቁೣమర )  

 = ଵ୪i୫ೣ→బቀ౪a౤ೣೣ ቁ. ଵଵ/ଶ . ଵ୪i୫ೣ→బቌ౩i౤మቀమೣቁೣమర ቍ 

 = ଵଵ × ଵଵ/ଶ × ଵଵమ  {lim ୲a୬ ௫௫ = ͳ௫→଴ } 

 = ʹ ans. 

Q.5) Evaluate: lim௫→଴ ቀୱi୬ሺଶ௫ሻ+ୱi୬ሺ଺௫ሻୱi୬ሺହ௫ሻ−ୱi୬ሺଷ௫ሻቁ 

Sol.5) We have lim௫→଴ ቀୱi୬ሺଶ௫ሻ+ୱi୬ሺ଺௫ሻୱi୬ሺହ௫ሻ−ୱi୬ሺଷ௫ሻቁ 

 = lim௫→଴ቆ౩i౤ሺమೣሻమೣ ×ଶ௫+�೙ ሺలೣሻలೣ ×଺௫౩i౤ሺఱೣሻఱೣ ×ହ௫−౩i౤ሺయೣሻయೣ ×ଷ௫ቇ 

 = lim௫→଴ [௫ቀ౩i౤ሺమೣሻమೣ ×ଶ+�೙ ሺలೣሻలೣ ×଺ቁ௫ቀ౩i౤ሺఱೣሻఱೣ ×ହ−౩i౤ሺయೣሻయೣ ×ଷቁ] 
 = ଶ×୪i୫ೣ→బ ቀ౩i౤ሺమೣሻమೣ ቁ+଺×୪i୫ೣ→బቀ౩i౤ሺలೣሻలೣ ቁହ×ଶ×୪i୫ೣ→బ ቀ౩i౤ሺఱೣሻఱೣ ቁ−ଷ×౩i౤ሺయೣሻయೣ  
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 = ଶሺଵሻ+଺ሺଵሻହሺଵሻ−ଷሺଷሻ  {lim௫→଴ ቀୱi୬ ௫௫ ቁ = ͳ} 
 = ଶ଼ = 4 ans. 

Q.6) Evaluate: lim௫→଴ ቀ୲a୬ ௫− ୱi୬௫௫య ቁ 

Sol.6) We have lim௫→଴ ቀ୲a୬ ௫−ୱi୬ ௫௫య ቁ 

 = lim௫→଴ቆ౩i౤ೣc౥౩ೣ−ୱi୬௫௫య ቇ 

 = lim௫→଴ ቀୱi୬ ௫−ୱi୬௫.c୭ୱ ௫௫య.c୭ୱ௫ ቁ 

 = lim௫→଴ ቀୱi୬ ௫ሺଵ−c୭ୱ௫ሻ௫య.c୭ୱ௫ ቁ 

 = lim௫→଴ቆୱi୬ ௫.ଶ ୱi୬మቀమೣቁ௫య.c୭ୱ ௫ ቇ 

 = lim௫→଴ቆୱi୬ ௫௫ . ଶ ୱi୬మቀమೣቁ௫మ . ଵc୭ୱ௫ቇ 

 = lim௫→଴ቆୱi୬ ௫௫ . ଶ ୱi୬మቀమೣቁೣమర ×ସ . ଵc୭ୱ௫ቇ 

 = lim௫→଴ ቀୱi୬ ௫௫ ቁ × ଵଶ lim௫→଴ቆୱi୬మቀమೣቁೣమర ቇ lim௫→଴ ቀ ଵc୭ୱ௫ቁ 

 = ͳ × ଵଶ × ሺͳሻଶ × ଵଵ   {lim௫→଴ ቀୱi୬ ௫௫ ቁ = ͳ} 
 = ଵଶ ans. 

Q.7) Evaluate: lim௫→଴ ቀ୲a୬ ௫− ୱi୬௫ୱi୬య ௫ ቁ 

Sol.7) We have lim௫→଴ ቀ୲a୬ ௫−ୱi୬ ௫ୱi୬య ௫ ቁ 

 = lim௫→଴ቆ౩i౤ೣc౥౩ೣ−ୱi୬௫ୱi୬య ௫ ቇ 

 = lim௫→଴ ቀୱi୬ ௫−ୱi୬௫.c୭ୱ ௫ୱi୬య ௫.c୭ୱ ௫ ቁ 

 = lim௫→଴ ቀୱi୬ ௫ሺଵ−c୭ୱ௫ሻୱi୬య ௫.c୭ୱ ௫ ቁ 

 = lim௫→଴ቆୱi୬ ௫.ଶ ୱi୬మቀమೣቁୱi୬య ௫.c୭ୱ ௫ ቇ 

 = lim௫→଴ቆ ଶ ୱi୬మቀమೣቁୱi୬మ௫.c୭ୱ ௫ቇ 
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 = lim௫→଴( 
మ౩i౤మቀమೣቁೣమర ×ೣమర��೙మೣೣమ ×௫మ.c୭ୱ௫)  

 = భమ୪i୫ೣ→బቌ౩i౤మቀమೣቁೣమర ቍ
୪i୫ೣ→బ(��೙మೣೣమ )୪i୫ೣ→బሺc୭ୱ ௫ሻ 

 = భమሺଵሻమሺଵሻሺଵሻ   {lim௫→଴ ቀୱi୬ ௫௫ ቁ = ͳ} 
 = ଵଶ ans. 

Q.8) Evaluate: lim௫→଴ ቀୱecሺସ௫ሻ−ୱecሺଶ௫ሻୱecሺଷ௫ሻ−ୱec ௫ ቁ 

Sol.8) We have lim௫→଴ ቀୱecሺସ௫ሻ−ୱecሺଶ௫ሻୱecሺଷ௫ሻ−ୱec ௫ ቁ 

 = lim௫→଴ቆ భc౥౩ሺరೣሻ− భc౥౩ మೣభc౥౩ యೣ−భೣ ቇ 

 = lim௫→଴ቆ c౥౩ሺమೣሻ−c౥౩ሺరೣሻc౥౩ሺరೣሻ.c౥౩ሺమೣሻc౥౩ೣ−c౥౩ሺయೣሻc౥౩ሺయೣሻ.c౥౩ ೣ ቇ 

 = lim௫→଴ ቀc୭ୱሺଶ௫ሻ−c୭ୱሺସ௫ሻc୭ୱ௫−c୭ୱሺଷ௫ሻ . c୭ୱ௫.c୭ୱሺଷ௫ሻc୭ୱሺସ௫ሻ.c୭ୱሺଶ௫ሻቁ 

 = lim௫→଴ ቀ−ଶୱi୬ሺଷ௫ሻ.ୱi୬ሺ−௫ሻ−ଶ ୱi୬ሺଶ௫ሻ.ୱi୬ሺ−௫ሻ . c୭ୱሺଷ௫ሻ.c୭ୱ ௫c୭ୱሺସ௫ሻ.c୭ୱሺଶ௫ሻቁ 

 = lim௫→଴ቆ౩i౤ሺయೣሻయೣ ×ଷ௫౩i౤ሺమೣሻమೣ ×ଶ௫ . c୭ୱሺଷ௫ሻ.c୭ୱ ௫c୭ୱሺସ௫ሻ.c୭ୱሺଶ௫ሻቇ 

 = ଷ୪i୫ೣ→బቀ౩i౤ሺయೣሻయೣ ቁଶ୪i୫ೣ→బቀ౩i౤ሺమೣሻమೣ ቁ . lim௫→଴ ቀ c୭ୱሺଷ௫ሻ.c୭ୱ ௫c୭ୱሺସ௫ሻ.c୭ୱሺଶ௫ሻቁ 

 = ଷ×ଵଶ×ଵ . ቀሺଵሻሺଵሻሺଵሻሺଵሻቁ  {lim௫→଴ ቀୱi୬ ௫௫ ቁ = ͳ���cos � = ͳ } 

 = ଷଶ ans. 

Q.9) Evaluate: lim௬→଴ ቀሺ௫+௬ሻ ୱecሺ௫+௬ሻ−௫ ୱec ௫௬ ቁ 

Sol.9) We have lim௬→଴ ቀሺ௫+௬ሻ ୱecሺ௫+௬ሻ−௫ ୱec ௫௬ ቁ 

Here ݕ is the variable not ݔ 

 = lim௬→଴ ቀ௫ ୱecሺ௫+௬ሻ+௬ ୱecሺ௫+௬ሻ−௫ ୱec ௫௬ ቁ 

 = lim௬→଴ ቀ௫{ୱecሺ௫+௬ሻ−ୱec}+ ௬ ୱecሺ௫+௬ሻ௬ ቁ 
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 = lim௬→଴ቆ௫{ భc౥౩ሺೣ+೤ሻ− భc౥౩ೣ}௬ + ௬ ୱecሺ௫+௬ሻ௬ ቇ  {௔+௕௖ = ௔௖ + ௕௖} 
 = lim௬→଴ ቀ௫.{c୭ୱሺ௫ሻ−c୭ୱሺ௫+௬ሻ}௬.c୭ୱሺ௫+௬ሻ.c୭ୱ ௫ + secሺݔ +  ሻቁݕ

 = lim௬→଴ቆ௫.{−ଶ ୱi୬ቀమೣ+೤మ ቁ−ୱi୬ቀ−೤మ ቁ}ଶ×೤మ.c୭ୱሺ௫+௬ሻ.c୭ୱ ௫ + secሺݔ +  ሻቇݕ

 = lim௬→଴ ( ୱi୬೤మ೤మ  ) . lim௬→଴ቆ ௫.ୱi୬ቀమೣ+೤మ ቁc୭ୱሺ௫+௬ሻ.c୭ୱ ௫ ቇ + lim௬→଴ secሺݔ +  ሻݕ
 = ͳ × ݔ ୱi୬ ௫c୭ୱ௫.c୭ୱ ௫ + sec lim௫→଴}  ݔ ቀୱi୬ ௫௫ ቁ = ͳ} 
 = ݔ tan ݔ . sec ݔ + sec  .ans ݔ

Q.10) 
Evaluate: lim௫→଴ ቀଵ−c୭ୱ௫√c୭ୱଶ௫௫మ ቁ 

Sol.10) 
We have lim௫→଴ ቀଵ−c୭ୱ௫√c୭ୱଶ௫௫మ ቁ 

Rationalize 

 = lim௫→଴ (ଵ−c୭ୱ௫√c୭ୱ ଶ௫(ଵ+c୭ୱ௫√c୭ୱଶ௫൯௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯ ) 

 = lim௫→଴ ( ଵ−c୭ୱమ ௫ሺc୭ୱ ଶ௫ሻ௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯) 

 = lim௫→଴ (ଵ−c୭ୱమ ௫(ଶ c୭ୱమ ௫−ଵ൯௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯ ) 

 = lim௫→଴ ( ଵ−ଶ c୭ୱర ௫+c୭ୱమ ௫௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯) 

 = − lim௫→଴ ( ଶ c୭ୱర ௫−c୭ୱమ ௫−ଵ௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯) 

 = − lim௫→଴ (ଶ c୭ୱర ௫−ଶc୭ୱమ ௫+c୭ୱమ ௫−ଵ௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯ ) 

 = − lim௫→଴ (ଶ c୭ୱర ௫−(c୭ୱమ ௫−ଵ൯+ଵ(c୭ୱమ ௫−ଵ൯௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯ ) 

 = − lim௫→଴ ((ଶ c୭ୱమ ௫+ଵ൯(c୭ୱమ ௫−ଵ൯௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯ ) 

 = lim௫→଴ ((ଶ c୭ୱమ ௫+ଵ൯(ଵ−c୭ୱమ ௫൯௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯ ) 

 = lim௫→଴ ( (ଶ c୭ୱమ ௫+ଵ൯ ୱi୬మ ௫௫మ(ଵ+c୭ୱ௫√c୭ୱଶ௫൯) 

 = lim௫→଴ ቀୱi୬మ ௫௫మ ቁ × lim௫→଴ ቀ (ଶ c୭ୱమ ௫+ଵ൯ଵ+c୭ୱ௫√c୭ୱଶ௫ቁ 

 = ሺͳሻଶ × ቀ ଶሺଵሻ+ଵଵ+ሺଵሻሺଵሻቁ 

 = ଷଶ ans. 
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