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 Class 11 Limits & Derivatives 

Class 11th  
 TYPE: 2 FACTORIZE 

Formula: ࢇ૛ − ૜ࢇ ,૛࢈ − ૝ࢇ ,૜࢈ −  .૝, quadratic equation, cubic (hit & trial) L.C.M࢈

Q.1) Evaluate: lim௫→ଷ [ ௫య−଻௫మ+ଵହ௫−ଽ௫ర−ହ௫య+ଶ଻௫−ଶ଻] ሺݔ − ͵ሻ is the factor of both polynomials. 

Sol.1) We have lim௫→ଷ [ ௫య−଻௫మ+ଵହ௫−ଽ௫ర−ହ௫య+ଶ଻௫−ଶ଻] ሺݔ − ͵ሻ is the factor of both polynomials 

ଶݔ  − Ͷݔ + ଷݔ   ͵ − ଶݔʹ − ͸ݔ + ͻ ݔ − ଷݔ ͵ − ͹ݔଶ + ͳͷݔ − ͻ  ݔ − ସݔ ͵ − ͷݔଷ + ʹ͹ݔ − ʹ͹ 

 −ሺݔଷ − Ͷݔଶሻ   −ሺݔ͵ −  ሻ͵ݔ͵

 −Ͷݔଶ + ͳͷݔ − ͻ −ሺ−Ͷݔଶ + ͳʹݔሻ 

ଷݔʹ−   + ʹ͹ݔ − ʹ͹ −(−ʹݔଷ + ͸ݔʹ) 

ݔ͵  − ͻ ͵ݔ − ͻ 

  −͸ݔଶ + ʹ͹ݔ − ʹ͹ −ሺ−͸ݔଶ + ͳͺݔሻ 

 x   ͻݔ − ʹ͹ ͻݔ − ʹ͹ 

    x 

 = lim௫→ଷ [ ሺ௫−ଷሻ(௫మ−ସ௫+ଷ)ሺ௫−ଷሻሺ௫య−ଶ௫మ−଺௫+ଽሻ] 

 = lim௫→ଷ [ ሺ௫−ଵሻሺ௫−ଷሻ௫య−ଶ௫మ−଺௫+ଽ] 

Again ሺݔ − ͵ሻ is factor of � = lim௫→ଷ [ ሺݔ − ͳሻሺݔ − ͵ሻሺݔ − ͵ሻሺݔଶ + ݔ − ͵ሻ] 

= lim௫→ଷ [ ሺݔ − ͳሻݔଶ + ݔ − ͵] = ଷ−ଵଽ+ଷ−ଷ = ଶଽ ans. 

Q.2) Evaluate: lim௫→√ଶ [ ௫ర−ସ௫మ+ଷ√ଶ௫−଼] 

Sol.2) We have lim௫→√ଶ [ ௫ర−ସ௫మ+ଷ√ଶ௫−଼] 
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 = lim௫→√ଶ [ (௫మ)మ−ሺଶሻమ௫మ+ସ√ଶ௫−√ଶ௫−଼] 

 = lim௫→√ଶ [ (௫మ+ଶ)(௫మ−ଶ)௫(௫+ସ√ଶ)−√ଶ(௫+ସ√ଶ)] 

 = lim௫→√ଶ [(௫మ+ଶ)(௫+√ଶ)(௫−√ଶ)(௫+ସ√ଶ)(௫−√ଶ) ] 

 = ቀ(√ଶ)మ+ଶቁ(√ଶ+√ଶ)(√ଶ+ସ√ଶ)  

 = ሺସሻ(ଶ√ଶ)(ହ√ଶ)  

 = ହ଼ ans. 

 TYPE: 3 RATIONALIZE 

When rationalize: (√ − √ ); (√ − ࢔࢕�࢚ࢉ࢔�) ;(࢔࢕�࢚ࢉ࢔࢛� − √ ) 

Q.3) 
Evaluate: lim௫→ସ [ଷ−√ହ+௫ଵ−√ହ−௫] 

Rationalize both � & � simultaniusly 

Sol.3) 
We have lim௫→ସ [ଷ−√ହ+௫ଵ−√ହ−௫] 

 = lim௫→ସ [(ଷ−√ହ+௫)(ଵ+√ହ−௫)(ଷ+√ହ+௫)(ଵ−√ହ−௫)(ଵ+√ହ−௫)(ଷ+√ହ+௫)] 

 = lim௫→ସ [ ሺଽ−ହ−௫ሻ(ଵ+√ହ−௫)(ଵ−√ହ+௫)(ଷ+√ହ+௫)] 

 = lim௫→ସ [ሺସ−௫ሻ(ଵ+√ହ−௫)ሺ௫−ସሻ(ଷ+√ହ+௫)] 

 = lim௫→ସ [−ሺ௫−ସሻ(ଵ+√ହ−௫)ሺ௫−ସሻ(ଷ+√ହ+௫) ] 

 = −(ଵ+√ହ−ସ)(ଷ+√ହ+௫)  

 = −ሺଵ+ଵሻଷ+ଷ = − ଶ଺ 

 = − ଵଷ ans. 

Q.4) 
Evaluate: lim௫→� [√�+ଶ௫−√ଷ௫√ଷ�+௫−ଶ√௫] 

Sol.4) 
We have, lim௫→� [√�+ଶ௫−√ଷ௫√ଷ�+௫−ଶ√௫] 

Rationalize both � & �  = lim௫→� [(√� + ݔʹ − �͵√)(ݔ͵√ + ݔ + �√)(ݔ√ʹ + ݔʹ + �͵√)(ݔ͵√ + ݔ − �͵√)(ݔ√ʹ + ݔ + �√)(ݔ√ʹ + ݔʹ +  [(ݔ͵√
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= lim௫→� [ሺ� + ݔʹ − �͵√)ሻݔ͵ + ݔ + �͵ሺ(ݔ√ʹ + ݔ − Ͷݔሻ(√� + ݔʹ +  [(ݔ͵√

= lim௫→� [ ሺ� − �͵√)ሻݔ + ݔ + �͵ሺ(ݔ√ʹ + �√)ሻݔ͵ + ݔʹ +  [(ݔ͵√

= lim௫→� [ ሺ� − �͵√)ሻݔ + ݔ + �ሺ͵(ݔ√ʹ − �√)ሻݔ + ݔʹ +  [(ݔ͵√

= (√͵� + � + ʹ√�)͵(√� + ʹ� + √͵�) 

= ʹ√� + ʹ√�͵(√͵� + √͵�) 

= Ͷ√�͵(ʹ√͵�) 

= ସ√�଺√ଷ√� = ଶଷ√ଷ ans. 

Q.5) 
Evaluate: lim௫→ଵ [ሺଶ௫−ଷሻ−(√௫−ଵ)ଶ௫మ+௫−ଷ ] 

Sol.5) 
We have, lim௫→ଵ [ሺଶ௫−ଷሻ−(√௫−ଵ)ଶ௫మ+௫−ଷ ] 

Rationalize both � & �  = lim௫→ଵ [ ሺʹݔ − ͵ሻ(√ݔ − ͳ)(√ݔ + ͳ)ሺʹݔଶ + ݔ͵ − ݔʹ − ͵ሻ(√ݔ + ͳ)] 

= lim௫→ଵ [ ሺʹݔ − ͵ሻሺݔ − ͳሻሺʹݔ + ͵ሻሺݔ − ͳሻ(√ݔ + ͳ)] 

= lim௫→ଵ [ ሺʹݔ − ͵ሻሺʹݔ + ͵ሻ(√ݔ + ͳ)] 

= ሺʹݔ − ͵ሻሺʹݔ + ͵ሻሺͳ + ͳሻ 

= −ͳሺͷሻሺʹሻ = −ଵଵ଴ ans. 

 TYPE: 4 ࢇ→�ܕ�ܔ ቀ�ࢇ−�࢔ࢇ−࢔ ቁ =  ૚−࢔ࢇ࢔

Q.6) Evaluate: lim௫→ଶ ቀ௫భబ−ଵ଴ଶସ௫ఱ−ଷଶ ቁ 

Sol.6) We have lim௫→ଶ ቀ௫భబ−ଵ଴ଶସ௫ఱ−ଷଶ ቁ 
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 = lim௫→ଶ [௫భబ−ଶభబ௫ఱ−ଶఱ ] 

Divide � & � by ሺݔ − ʹሻ 

= lim௫→ଶ ଵ଴ݔ] − ʹଵ଴ݔ − ହݔʹ − ʹହݔ − ʹ ] 

= lim௫→ଶ ଵ଴ݔ] − ʹଵ଴ݔ − ʹ ]lim௫→ଶ ହݔ] − ʹହݔ − ʹ ]  

= ଵ଴ሺଶሻభబ−భହሺଶሻఱ−భ ࢇ→�ܕ�ܔ}   ቀ�ࢇ−�࢔ࢇ−࢔ ቁ = = {૚−࢔ࢇ࢔ ʹሺʹሻହ = ʹ × ͵ʹ = ͸Ͷ ans. 

Q.7) 
Evaluate: lim௫→� (ሺ௫+ଶሻఱ య⁄ −ሺ�+ଶሻఱ య⁄௫−� ) 

Sol.7) 
We have lim௫→� (ሺ௫+ଶሻఱ య⁄ −ሺ�+ଶሻఱ య⁄௫−� ) 

Substitution : put ݔ + ʹ =  ݕ

Limits change: when ݔ → � then ݕ → � + ʹ 

∴  lim௬→�+ଶ ହݕ] ଷ⁄ − ሺ� + ʹሻହ ଷ⁄ݕ − ʹ − � ] 

= lim௬→�+ଶ ହݕ] ଷ⁄ − ሺ� + ʹሻହ ଷ⁄ݕ − ሺ� + ʹሻ ] 

= ହଷ ሺ� + ʹሻହ ଷ⁄ −ଵ  {ࢇ→�ܕ�ܔ ቀ�ࢇ−�࢔ࢇ−࢔ ቁ = = {૚−࢔ࢇ࢔ ହଷ ሺ� + ʹሻଶ ଷ⁄  ans. 

Q.8) Evaluate: lim௫→଴ ቀሺଵ+௫ሻల−ଵሺଵ+௫ሻమ−ଵቁ 

Sol.8) We have lim௫→଴ ቀሺଵ+௫ሻల−ଵሺଵ+௫ሻమ−ଵቁ 

put ͳ + ݔ = ݔ when ,ݕ → Ͳ then ݕ → ͳ ∴  lim௬→ଵ ଺ݕ] − ͳݕଶ − ͳ] 

Divide � & � by ሺݕ − ͳሻ 
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= lim௬→ଵ ଺ݕ] − ͳݕ − ͳݕଶ − ͳݕ − ͳ ] 

= lim௬→ଵ ଺ݕ] − ͳݕ − ͳ ]lim௬→ଵ ଶݕ] − ͳݕ − ͳ ] 

= ଺ሺଵሻఱହሺଵሻభ  = ଺ଶ = ͵ ans. 

Q.9) 
Evaluate : lim௫→ଵ {(௫+௫మ+௫య…….௫�)−௡௫−ଵ } 

Sol.9) 
We have lim௫→ଵ {(௫+௫మ+௫య…….௫�)−௡௫−ଵ } 

 = lim௫→ଵ {(௫+௫మ+௫య…….௫�)−ሺଵ+ଵ+ଵ….௡ ௧�௥௠௦ሻ௫−ଵ } 

 = lim௫→ଵ {ሺ௫−ଵሻ+(௫మ−ଵ)+(௫య−ଵ)……ሺ௫�−ଵሻ௫−ଵ } 

 = lim௫→ଵ [௫−ଵ௫−ଵ] + lim௫→ଵ ቀ௫మ−ଵమ௫−ଵ ቁ + lim௫→ଵ ቀ௫య−ଵయ௫−ଵ ቁ +……..lim௫→ଵ ቀ௫�−ଵ�௫−ଵ ቁ 

 = ͳ + ʹሺͳሻଵ + ͵ሺͳሻଶ +………�ሺͳሻ௡−ଵ 

 = ͳ + ʹ + ͵ +…….� 

 = ௡ሺ௡+ଵሻଶ  ans. 

Q.10) If lim௫→−� ቀ௫9+�9௫+� ቁ = ͻ. Find the value of �. 

Sol.10) 

 

We have lim௫→−� ቀ௫9−(−�9)௫−ሺ−�ሻ ቁ = ͻ ⇒ ͻሺ−�ሻଽ−ଵ = ͻ  {ࢇ→�ܕ�ܔ ቀ�ࢇ−�࢔ࢇ−࢔ ቁ = {૚−࢔ࢇ࢔
  ⇒ ͻሺ−ͻሻ଼ = ͻ ⇒ሺ−�ሻ଼ = ͳ ⇒ �଼ = ͳ ⇒ � = ±ͳ  ans. 
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