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 Class 11 Limits & Derivatives 

Class 11
th

 

 TYPE: 5 TRIGO LIMITS 

Q.1) Evaluate: l�m�→଴ ቀc୭ୱec �−c୭୲�� ቁ 

Sol.1) We have l�m�→଴ ቀc୭ୱec �−c୭୲ �� ቁ 

 = l�m�→଴ቆ భsi౤�−c౥s�si౤�� ቇ 

 = l�m�→଴ ቀଵ−c୭ୱ�� ୱi୬ � ቁ 

 = l�m�→଴ቆଶ ୱi୬మቀ�మቁ� ୱi୬ � ቇ 

 = l�m�→଴( 
మsi౤మቀ�మቁ�మర ×�మర�si౤�� ×� )  

 = ଶସ
୪i୫�→బቌsi౤మቀ�మቁ�మర ቍ
୪i୫�→బቀsi౤�� ቁ  

 = ଵଶ × ሺଵሻሺଵሻ  {l�m�→଴ ቀୱi୬ �� ቁ = ͳ} 
 = ଵଶ ans. 

 TYPE: 6 TRIGO LIMITS  

When  ࢓�࢒�→�  ሺ�ሻࢌ
Q.2) Evaluate: l�m�→�మ ቀଵ+c୭ୱሺଶ�ሻሺ�−ଶ�ሻమ ቁ 

Sol.2) We have : l�m�→�మ ቀଵ+c୭ୱሺଶ�ሻሺ�−ଶ�ሻమ ቁ 

Put � = �ଶ + ℎ and ℎ → Ͳ 

∴  l�mℎ→଴൮ͳ + cos (ʹ ቀ�ʹ + ℎቁ)(� − ʹ ቀ�ʹ + ℎቁ)ଶ ) 

= l�mℎ→଴ቆͳ + cosሺ� + ʹℎሻሺ� − � − ʹℎሻଶ ቇ 
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= l�mℎ→଴ ቀଵ−c୭ୱሺଶℎሻସℎమ ቁ  

= l�mℎ→଴ቆʹ s�nଶ ℎͶℎଶ ቇ 

= ͳʹ l�mℎ→଴ቆs�nଶ ℎℎଶ ቇ 

= ଵଶ ሺͳሻଶ  {l�m�→଴ ቀୱi୬ �� ቁ = ͳ} = ଵଶ ans. 

Q.3) 
Evaluate: l�m�→�ల ቀଶ−√ଷ c୭ୱ�−ୱi୬ �ሺ଺�−�ሻమ ቁ 

Sol.3) 
We have l�m�→�ల ቀଶ−√ଷ c୭ୱ�−ୱi୬ �ሺ଺�−�ሻమ ቁ 

Put � = �଺ + ℎ and ℎ → Ͳ 

= l�mℎ→଴ቌʹ − √͵ cos ቀ�6 + ℎቁ − s�n ቀ�6 + ℎቁቀ6 ቀ�6 + ℎቁ − �ቁଶ ቍ 

= l�mℎ→଴ቌʹ − √͵ ቀcos �6 cos ℎ − s�n �6 s�n ℎቁ − ቀs�n �6 s�n ℎ + cos �6 cos ℎቁሺ� + 6ℎ − �ሻଶ ቍ 

= l�mℎ→଴( 
 ʹ − √͵ቆ√͵ʹ cos ℎ − ͳʹ s�n ℎቇ − ቆͳʹ cos ℎ + √͵ʹ s�n ℎቇ͵6ℎଶ ) 

 
 

= l�mℎ→଴൮ʹ − ͵ʹ cos ℎ + √͵ʹ s�n ℎ − ͳʹ cos ℎ − √͵ʹ s�n ℎ͵6ℎଶ ) 

= l�mℎ→଴ (ʹ − ʹ cos ℎ͵6ℎଶ ) 

= l�mℎ→଴ቆʹሺͳ − cos ℎሻ͵6ℎଶ ቇ 

= ͳͳ8 l�mℎ→଴ቌʹ s�nଶ ቀℎʹቁℎଶͶ × Ͷ ቍ 

= ଵଷ଺ l�mℎ→଴ቆ ୱi୬మቀℎమቁℎమర ቇ   {l�m�→଴ ቀୱi୬ �� ቁ = ͳ} = ଵଷ଺ × ሺͳሻଶ = ଵଷ଺ ans. 
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Q.5) Evaluate: l�m�→� ቀୱi୬ሺଷ�ሻ−ଷ ୱi୬ �ሺ�−�ሻయ ቁ 

Sol.5) We  have l�m�→� ቀୱi୬ሺଷ�ሻ−ଷ ୱi୬ �ሺ�−�ሻయ ቁ 

 = l�m�→� ቀଷ ୱi୬ �−ସୱi୬య �−ଷୱi୬ �ሺ�−�ሻయ ቁ 

 = l�m�→� ቀ−ସୱi୬య �ሺ�−�ሻయ ቁ 

Put � = � + ℎ and ℎ → Ͳ = l�mℎ→଴ቆ−Ͷ s�nଷሺ� + ℎሻ − ͵ s�nሺ� + ℎሻሺ� − � + ℎሻଷ ቇ 

= l�mℎ→଴ ቀ+ସୱi୬య ℎ−ℎయ ቁ  {s�nሺ� + �ሻ = −s�n �} = −Ͷ l�mℎ→଴ ቀୱi୬య ℎℎయ ቁ   = −Ͷሺͳሻଷ = −Ͷ ans.  {l�m�→଴ ቀୱi୬ �� ቁ = ͳ} 
Q.6) Evaluate: l�m�→�మ ቀc୭୲ �−c୭ୱ�ሺ�−ଶ�ሻయ ቁ 

Sol.6) We have l�m�→�మ ቀc୭୲ �−c୭ୱ�ሺ�−ଶ�ሻయ ቁ 

Put � = �ଶ + ℎ and ℎ → Ͳ 

= l�mℎ→଴൮cot ቀ�ʹ + ℎቁ − cos ቀ�ʹ + ℎቁ(� − ʹ ቀ�ʹ + ℎቁ)ଷ ) 

= l�mℎ→଴ ቀ−୲a୬ℎ+ୱi୬ℎሺ�−�+ଶℎሻయ ቁ  = l�mℎ→଴ ቀ−୲a୬ℎ+ୱi୬ℎ−8ℎయ ቁ   

= l�mℎ→଴ (tan ℎ − s�n ℎ8ℎଷ ) 

= ͳ8 l�mℎ→଴ቌs�n ℎcos ℎ − s�n ℎℎଷ ቍ 

= ͳ8 l�mℎ→଴ (s�n ℎ − s�n ℎ. cos ℎℎଷ. cos ℎ ) 

= ͳ8 l�mℎ→଴ቆs�n ℎ ሺͳ − cos ℎሻℎଷ. cos ℎ ቇ 

= ͳ8 l�mℎ→଴ቌs�n ℎ. ʹ s�nଶ ቀℎʹቁℎଷ. cos ℎ ቍ 
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= ͳ8 l�mℎ→଴ቌs�n ℎℎ . ʹ s�nଶ ቀℎʹቁℎଶ . ͳcos ℎቍ 

= ͳ8 l�mℎ→଴ቌs�n ℎℎ . ʹ s�nଶ ቀℎʹቁℎଶͶ × Ͷ . ͳcos ℎቍ 

= ͳ8 l�mℎ→଴ (s�n ℎℎ ) × Ͷʹ . l�mℎ→଴ቌs�nଶ ቀℎʹቁℎଶͶ ቍ × l�mℎ→଴ ( ͳcos ℎ) 

= ଵ8 × ͳ × ଵଶ × ͳଶ × ͳ  {l�m�→଴ ቀୱi୬ �� ቁ = ͳ} = ଵଵ଺ ans. 

Q.7) 
Evaluate: l�m�→�మ ቀ√ଶ−√ଵ+ୱi୬ �c୭ୱమ � ቁ 

Sol.7) 
We have  l�m�→�మ ቀ√ଶ−√ଵ+ୱi୬�c୭ୱమ � ቁ 

Rationalize  

  = l�m�→�మ [(√ଶ−√ଵ+ୱi୬ �൯(√ଶ+√ଵ+ୱi୬ �൯c୭ୱమ �(√ଶ+√ଵ+ୱi୬�൯ ] 
 = l�m�→�మ [ ଶ−ଵ−ୱi୬ �c୭ୱమ �(√ଶ+√ଵ+ୱi୬�൯] 
 = l�m�→�మ [ ଵ−ୱi୬ �c୭ୱమ �(√ଶ+√ଵ+ୱi୬�൯] 
Put � = �ଶ + ℎ and ℎ → Ͳ 

= l�mℎ→଴ [ͳ − s�n ቀ�ʹ + ℎቁcosଶ ቀ�ʹ + ℎቁ ] × l�m�→�ଶ [ ͳ√ʹ + √ͳ + s�n �] 
= l�mℎ→଴ (ͳ − cos ℎs�nଶ ℎ ) × ͳ(√ʹ + √ʹ൯ 
= l�mℎ→଴ቌʹ s�nଶ ቀℎʹቁs�nଶ ℎ ቍ × ͳʹ√ʹ 

= l�mℎ→଴
( 
   
ʹs�nଶ ቀℎʹቁℎଶͶ × ℎଶͶs�nଶ ℎℎଶ × ℎଶ ) 

   × ͳʹ√ʹ 
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= మర୪i୫ℎ→బቌsi౤మቀℎమቁℎమర ቍ
୪i୫ℎ→బ(si౤మ ℎℎమ ) × ଵଶ√ଶ  {l�m�→଴ ቀୱi୬ �� ቁ = ͳ} = ଵଶ × ଵଵ × ଵଶ√ଶ = ଵସ√ଶ ans. 

Q.8) Evaluate: l�m�→଴ ቀ ଵ−c୭ୱሺଶ�ሻc୭ୱሺଶ�ሻ−c୭ୱሺ8�ሻቁ 

Sol.8) We have l�m�→଴ ቀ ଵ−c୭ୱሺଶ�ሻc୭ୱሺଶ�ሻ−c୭ୱሺ8�ሻቁ 

 = l�m�→଴ [ ଶ ୱi୬మ �−ଶୱi୬ሺହ�ሻ.ୱi୬ሺ−ଷ�ሻ] 
  = l�m�→଴ [ si౤మ ��మ ×�మଵହ×si౤ሺఱ�ሻఱ� .si౤ሺయ�ሻయ� ] 
  = ୪i୫�→బsi౤మ ��మଵହ×୪i୫�→బsi౤ሺఱ�ሻఱ� ×୪i୫si౤ሺయ�ሻయ��→బ  

  = ଵమଵହሺଵሻሺଵሻ = ଵଵହ ans.    {l�m�→଴ ቀୱi୬ �� ቁ = ͳ} 
Q.9) Evaluate: l�m�→௔ ቀୱi୬ �−ୱi୬௔√�−√௔ ቁ 

Sol.9) We have l�m�→௔ ቀୱi୬ �−ୱi୬௔√�−√௔ ቁ 

Rationalize 

 = l�m�→௔ ቀሺୱi୬ �−ୱi୬௔ሻ(√�−√௔൯�−௔ ቁ 

Put � = ܽ + ℎ and ℎ → Ͳ 

 = l�mℎ→଴ (ሺୱi୬ሺ௔+ℎሻ−ୱi୬௔ሻ(√௔+ℎ−√௔൯௔+ℎ−௔ ) 

  = l�mℎ→଴ቆଶ c୭ୱቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁ.(√௔+ℎ−√௔൯ℎ ቇ 

 = l�mℎ→଴ቆଶ c୭ୱቀమ�+ℎమ ቁ.ୱi୬ቀℎమቁ.(√௔+ℎ−√௔൯ℎమ×ଶ ቇ 

 = l�mℎ→଴ቆୱi୬ቀℎమቁℎమ ቇ × l�mℎ→଴ (cos ቀଶ௔+ℎଶ ቁ . (√ܽ + ℎ − √ܽ൯) 

 = ͳ × cosሺܽሻ(√ܽ + √ܽ൯     {l�m�→଴ ቀୱi୬ �� ቁ = ͳ} 
 = ʹ√ܽ cos ܽ ans. 

 TYPE: 7  ܕ�ܔ�→૙ ቀࢋ�−૚� ቁ and ܕ�ܔ�→૙ �ሺ૚+�ሻ��ܔ   
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Q.10) Evaluate ݈�݉�→଴ ቀ௔�−௕�� ቁ 

Sol.10) We have ݈�݉�→଴ ቀ௔�−௕�� ቁ 

 = ݈�݉�→଴ ቀ௔�−௕�−ଵ+ଵ� ቁ 

 = ݈�݉�→଴ ቀ௔�−ଵ� − ௕�−ଵ� ቁ 

 = ݈�݉�→଴ ቀ௔�−ଵ� ቁ − ݈�݉�→଴ ቀ௕�−ଵ� ቁ 

 = log ܽ − log ܾ 

 = log ቀ௔௕ቁ ans. {l�m�→଴ ቀ௔�−ଵ� ቁ = log ܽ} 
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