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 Class 11 Limits & Derivatives 

Class 11th 
Q.1) If ݕ = ͳ + ௫ଵ!+ ௫మଶ! + ௫యଷ! +……..∞. Find 

�௬�௫ 

Sol.1) We have ݕ = ͳ + ௫ଵ!+ ௫మଶ! + ௫యଷ! +……..∞   ………….. (i) 

Differentiate both sides ݓ. �. ௬�௫� ݔ � = Ͳ + ଵଵ!+ ଶ௫ଶ! + ଷ௫మଷ! +…..∞ �௬�௫ = ͳ + ௫ଵ!+ ௫మଶ! +…..∞ �௬�௫ =  .Fƌoŵ eƋ. ;iͿ aŶs .……… ݕ

Q.2) Evaluate lim௫→ଷ+ ቀ ௫[௫]ቁ 

Sol.2) Put ݔ = ͵ + ℎ & ℎ → Ͳ = limℎ→଴ ( ͵ + ℎ[͵ + ℎ]) 

= limℎ→଴ ቀଷ+ℎଷ ቁ ……….{ [͵.ͳ] = ͵[͵.Ͳͳ] = ͵} = ଷଷ = ͳ ans. 

Q.3) If lim௫→଴ ቀsinሺ݉ݔሻ cot ௫√ଷቁ = ʹ. Find ݉ 

Sol.3) We have lim௫→଴ ቀsinሺ݉ݔሻ cot ௫√ଷቁ = ʹ 

= lim௫→଴(sinሺ݉ݔሻtan ( ((͵√ݔ = ʹ 

= lim௫→଴
( 
   
 sinሺ݉ݔሻ݉ݔ × tanݔ݉ ( )(͵√ݔ (͵√ݔ ×  (͵√ݔ

   
 = ʹ 

= ͳ ×݉ͳ × ͳ√͵ = ʹ 

= √͵ ݉ = ʹ = ݉ = ଶ√ଷ ans. 
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Q.4) If �ሺݔሻ = ͳ − ݔ + ଶݔ − 99ݔ−……ଷݔ +  ଵ଴଴ݔ

Sol.4) We have �ሺݔሻ = ͳ − ݔ + ଶݔ − 99ݔ−……ଷݔ +  ଵ଴଴ݔ

Differentiate both sides ݓ. �. ሻݔሺ′� ݔ � = Ͳ − ͳ + ݔʹ − −………ଶݔ͵ 99ݔ99 + ͳͲͲݔଵ଴଴ �′ሺͳሻ = −ͳ + ʹ − ͵………− 99 + ͳͲͲ �′ሺͳሻ = −ሺͳ − ͵ − ͷ…… .99ሻ + ሺʹ + Ͷ + ͸…… .ͳͲͲሻ 
  = −ሺͳ + ͵ + ͷ… . .99ሻ + ሺʹ + Ͷ + ͸… .ͳͲͲሻ 
A.P. � = ͳ, � = ʹ, ݊ = ͷͲ  A.P.� = ʹ, � = ʹ, ݊ = ͷͲ = −ͷͲʹ [ʹ + ሺͶ9ሻʹ] + ͷͲʹ [Ͷ + Ͷ9 × ʹ] = −ʹͷሺͳͲͲሻ + ʹͷሺͳͲʹሻ = −ʹͷͲͲ + ʹͷͷͲ �′ሺͳሻ = ͷͲ ans. 

Q.5) 
Let �ሺݔሻ = ଶݔ} − ͳ: � < ݔ < ݔʹʹ + ͵: ʹ ≤ ݔ < ͵} find the quadratic curve whose roots are lim௫→ଶ− �ሺݔሻ and lim௫→ଶ+ �ሺݔሻ 

Sol.5) lim௫→ଶ− �ሺݔሻ = lim௫→ଶ−ሺݔଶ − ͳሻ 
Put ݔ = ʹ − ℎ & ℎ → Ͳ = limℎ→଴ሺሺʹ − ℎሻଶ − ͳሻ = Ͷ − ͳ = ͵ 

Now lim௫→ଶ+ሺʹݔ + ͵ሻ 
Put ݔ = ʹ + ℎ & ℎ → Ͳ limℎ→଴ሺʹሺʹ + ℎሻ + ͵ሻ = Ͷ + ͵ = ͹ 

Given ͵ & ͹ are the roots of the quadratic curve ݔଶ −(sum of sum of roots) × +product of 

roots = Ͳ ݔଶ − ሺ͵ + ͹ሻݔ + ʹͳ = Ͳ ݔଶ − ͳͲݔ + ʹͳ ans. 

Q.6) 
Evaluate lim௫→�య ቆ√ଵ−c୭ୱሺ଺௫ሻ√ଶቀ�య−௫ቁ ቇ 

Sol.6) 
We have lim௫→�య ቆ√ଵ−c୭ୱሺ଺௫ሻ√ଶቀ�య−௫ቁ ቇ 
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= lim௫→�ଷቌ√ʹ − sinଶሺ͵ݔሻ√ʹ ቀ�͵ − ቁݔ ቍ 

= − lim௫→�ଷ ቌ√ʹ sinሺ͵ݔሻ√ʹ ቀ�͵ −  ቁቍݔ

Put ݔ = �ଷ + ℎ & ℎ → Ͳ 

= − limℎ→଴ቌsinሺ͵ ቀ�͵ + ℎቁሻ�͵ + ℎ − �͵ ቍ 

= − limℎ→଴ (sinሺ� + ͵ℎሻℎ ) 

= − limℎ→଴ (−sinሺ͵ℎሻℎ ) 

= limℎ→଴ (sinሺ͵ℎሻ͵ℎ ) × ͵ = ͳ × ͵ = ͵ ans. 

Q.7) Evaluate lim௫→�ల ቀ c୭୲మ ௫−ଷc୭ୱec ௫−ଶቁ 

Sol.7) We have lim௫→�ల ቀ c୭୲మ ௫−ଷc୭ୱec ௫−ଶቁ 

= lim௫→�଺ ቆcosecଶ ݔ − ʹ − ͳ − ͵cosec ݔ − ʹ ቇ 

= lim௫→�଺ ቆcosecଶ ݔ − Ͷcosec ݔ − ʹ ቇ 

= lim௫→�଺ ቆሺcosec ݔ + ʹሻሺcosec ݔ − ʹሻcosec ݔ − ʹ ቇ 

= cosec ቀ�଺ቁ + ʹ = ʹ + ʹ = Ͷ ans. 

Q.8) Evaluate lim௫→ଵ ቀ௫ళ−ଶ௫ఱ+ଵ௫య−ଷ௫మ+ଶቁ 

Sol.8) Since lim௫→ଵ  ∴  ሺݔ − ͳሻ is the factor of � & � 

଺ݔ  + ହݔ − ସݔ − ଷݔ − ଶݔ − ݔ − ͳ  ݔଶ − ݔʹ − ݔ ʹ − ͳ ݔ଻ − ହݔʹ + ͳ ݔ − ͳ ݔଷ − ଶݔ͵ + ʹ 

  −ሺݔ଻ − ଷݔ଺ሻ  −ሺݔ −  ଶሻݔ
଺ݔ  − ହݔʹ + ͳ −ሺݔ଺ − ଶݔʹ−  ହሻݔ + ʹ ሺ−ʹݔଶ +  ሻݔʹ
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ହݔ−  + ͳ −ሺ−ݔହ − ݔʹ−  ସሻݔ + ݔʹ− ʹ + ʹ 

ସݔ−  + ͳ −ሺ−ݔସ +  ଷሻ  xݔ

ଷݔ−  + ͳ −ሺ−ݔଷ +    ଶሻݔ

ଶݔ−  + ͳ −ሺ−ݔଶ +    ሻݔ

ݔ−  + ͳ −ݔ + ͳ 

  

 x   ∴  lim௫→ଵ ሺݔ − ͳሻሺݔ଺ + ହݔ − ସݔ − ଷݔ − ଶݔ − ݔ − ͳሻሺݔ − ͳሻሺݔଶ − ݔʹ − ʹሻ  = ଵ+ଵ−ଵ−ଵ−ଵ−ଵ−ଵଵ−ଶ−ଶ = ଶ−ହ−ଷ = −ଷ−ଷ = ͳ ans. 

Q.9) Evaluate lim௫→଴ ቀ|ୱi୬ ௫|௫ ቁ 

Sol.9) L.H.L. lim௫→଴ ቀ|ୱi୬ ௫|௫ ቁ 

Put ݔ = Ͳ − ℎ = −ℎ & ℎ → Ͳ limℎ→଴ቆ|sinሺ−ℎሻ|−ℎ ቇ = −ͳ 

R.H.L. lim௫→଴ ቀ|ୱi୬ ௫|௫ ቁ 

Put ݔ = Ͳ + ℎ = ℎ limℎ→଴ቆ|sin ℎ|ℎ ቇ = limℎ→଴ (sin ℎℎ ) ∴ lim௫→଴�ሺݔሻ does not exists 

L.H.L ≠ R.H.L.  
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