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 LIMITS & DERIVATIVES 

Class XI 

Q.1) Evaluate: lim
𝑥→3

[
𝑥3−7𝑥2+15𝑥−9

𝑥4−5𝑥3+27𝑥−27
] 

(𝑥 − 3) is the factor of both polynomials. 

Sol.1) We have lim
𝑥→3

[
𝑥3−7𝑥2+15𝑥−9

𝑥4−5𝑥3+27𝑥−27
] 

(𝑥 − 3) is the factor of both polynomials 

 𝑥2 − 4𝑥 + 3   𝑥3 − 2𝑥2 − 6𝑥 + 9 

𝑥 − 3 𝑥3 − 7𝑥2 + 15𝑥 − 9  𝑥 − 3 𝑥4 − 5𝑥3 + 27𝑥 − 27 

 −(𝑥3 − 3𝑥2)   −(𝑥4 − 3𝑥3) 

 −4𝑥2 + 15𝑥 − 9 

−(−4𝑥2 + 12𝑥) 

  −2𝑥3 + 27𝑥 − 27 

−(−2𝑥3 + 6𝑥2) 

 3𝑥 − 9 

3𝑥 − 9 

  −6𝑥2 + 27𝑥 − 27 

−(−6𝑥2 + 18𝑥) 

 x   9𝑥 − 27 

9𝑥 − 27 

    x 

 = lim
𝑥→3

[
(𝑥−3)(𝑥2−4𝑥+3)

(𝑥−3)(𝑥3−2𝑥2−6𝑥+9)
] 

 = lim
𝑥→3

[
(𝑥−1)(𝑥−3)

𝑥3−2𝑥2−6𝑥+9
] 

Again (𝑥 − 3) is factor of 𝐷 

= lim
𝑥→3

[
(𝑥 − 1)(𝑥 − 3)

(𝑥 − 3)(𝑥2 + 𝑥 − 3)
] 

= lim
𝑥→3

[
(𝑥 − 1)

𝑥2 + 𝑥 − 3
] 

=
3−1

9+3−3
=

2

9
 ans. 

Q.2) Evaluate: lim
𝑥→√2

[
𝑥4−4

𝑥2+3√2𝑥−8
] 

Sol.2) We have lim
𝑥→√2

[
𝑥4−4

𝑥2+3√2𝑥−8
] 

 = lim
𝑥→√2

[
(𝑥2)

2
−(2)2

𝑥2+4√2𝑥−√2𝑥−8
] 
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 = lim
𝑥→√2

[
(𝑥2+2)(𝑥2−2)

𝑥(𝑥+4√2)−√2(𝑥+4√2)
] 

 = lim
𝑥→√2

[
(𝑥2+2)(𝑥+√2)(𝑥−√2)

(𝑥+4√2)(𝑥−√2)
] 

 =
((√2)

2
+2)(√2+√2)

(√2+4√2)
 

 =
(4)(2√2)

(5√2)
 

 =
8

5
 ans. 

 TYPE: 3 RATIONALIZE 

When rationalize: (√ − √ ); (√ − 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏); (𝒇𝒏𝒄𝒕𝒊𝒐𝒏 − √ ) 

Q.3) Evaluate: lim
𝑥→4

[
3−√5+𝑥

1−√5−𝑥
] 

Rationalize both 𝑁 & 𝐷 simultaniusly 

Sol.3) We have lim
𝑥→4

[
3−√5+𝑥

1−√5−𝑥
] 

 = lim
𝑥→4

[
(3−√5+𝑥)(1+√5−𝑥)(3+√5+𝑥)

(1−√5−𝑥)(1+√5−𝑥)(3+√5+𝑥)
] 

 = lim
𝑥→4

[
(9−5−𝑥)(1+√5−𝑥)

(1−√5+𝑥)(3+√5+𝑥)
] 

 = lim
𝑥→4

[
(4−𝑥)(1+√5−𝑥)

(𝑥−4)(3+√5+𝑥)
] 

 = lim
𝑥→4

[
−(𝑥−4)(1+√5−𝑥)

(𝑥−4)(3+√5+𝑥)
] 

 =
−(1+√5−4)

(3+√5+𝑥)
 

 =
−(1+1)

3+3
= −

2

6
 

 = −
1

3
 ans. 

Q.4) Evaluate: lim
𝑥→𝑎

[
√𝑎+2𝑥−√3𝑥

√3𝑎+𝑥−2√𝑥
] 

Sol.4) We have, lim
𝑥→𝑎

[
√𝑎+2𝑥−√3𝑥

√3𝑎+𝑥−2√𝑥
] 

Rationalize both 𝑁 & 𝐷  

= lim
𝑥→𝑎

[
(√𝑎 + 2𝑥 − √3𝑥)(√3𝑎 + 𝑥 + 2√𝑥)(√𝑎 + 2𝑥 + √3𝑥)

(√3𝑎 + 𝑥 − 2√𝑥)(√3𝑎 + 𝑥 + 2√𝑥)(√𝑎 + 2𝑥 + √3𝑥)
] 

= lim
𝑥→𝑎

[
(𝑎 + 2𝑥 − 3𝑥)(√3𝑎 + 𝑥 + 2√𝑥)

(3𝑎 + 𝑥 − 4𝑥)(√𝑎 + 2𝑥 + √3𝑥)
] 
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= lim
𝑥→𝑎

[
(𝑎 − 𝑥)(√3𝑎 + 𝑥 + 2√𝑥)

(3𝑎 + 3𝑥)(√𝑎 + 2𝑥 + √3𝑥)
] 

= lim
𝑥→𝑎

[
(𝑎 − 𝑥)(√3𝑎 + 𝑥 + 2√𝑥)

3(𝑎 − 𝑥)(√𝑎 + 2𝑥 + √3𝑥)
] 

=
(√3𝑎 + 𝑎 + 2√𝑎)

3(√𝑎 + 2𝑎 + √3𝑎)
 

=
2√𝑎 + 2√𝑎

3(√3𝑎 + √3𝑎)
 

=
4√𝑎

3(2√3𝑎)
 

=
4√𝑎

6√3√𝑎
=

2

3√3
 ans. 

Q.5) Evaluate: lim
𝑥→1

[
(2𝑥−3)−(√𝑥−1)

2𝑥2+𝑥−3
] 

Sol.5) We have, lim
𝑥→1

[
(2𝑥−3)−(√𝑥−1)

2𝑥2+𝑥−3
] 

Rationalize both 𝑁 & 𝐷  

= lim
𝑥→1

[
(2𝑥 − 3)(√𝑥 − 1)(√𝑥 + 1)

(2𝑥2 + 3𝑥 − 2𝑥 − 3)(√𝑥 + 1)
] 

= lim
𝑥→1

[
(2𝑥 − 3)(𝑥 − 1)

(2𝑥 + 3)(𝑥 − 1)(√𝑥 + 1)
] 

= lim
𝑥→1

[
(2𝑥 − 3)

(2𝑥 + 3)(√𝑥 + 1)
] 

=
(2𝑥 − 3)

(2𝑥 + 3)(1 + 1)
 

=
−1

(5)(2)
 

=
−1

10
 ans. 

 TYPE: 4 𝐥𝐢𝐦
𝒙→𝒂

(
𝒙𝒏−𝒂𝒏

𝒙−𝒂
) = 𝒏𝒂𝒏−𝟏 

Q.6) Evaluate: lim
𝑥→2

(
𝑥10−1024

𝑥5−32
) 

Sol.6) We have lim
𝑥→2

(
𝑥10−1024

𝑥5−32
) 

 = lim
𝑥→2

[
𝑥10−210

𝑥5−25 ] 

Downloaded from www.studiestoday.com

Downloaded from www.studiestoday.com



www.st
ud

ies
tod

ay
.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. 

Divide 𝑁 & 𝐷 by (𝑥 − 2) 

= lim
𝑥→2

[

𝑥10 − 210

𝑥 − 2
𝑥5 − 25

𝑥 − 2

] 

=
lim
𝑥→2

[
𝑥10 − 210

𝑥 − 2
]

lim
𝑥→2

[
𝑥5 − 25

𝑥 − 2
]

 

=
10(2)10−1

5(2)5−1   {𝐥𝐢𝐦
𝒙→𝒂

(
𝒙𝒏−𝒂𝒏

𝒙−𝒂
) = 𝒏𝒂𝒏−𝟏} 

= 2(2)5 

= 2 × 32 = 64 ans. 

Q.7) 
Evaluate: lim

𝑥→𝑎
(

(𝑥+2)
5

3⁄ −(𝑎+2)
5

3⁄

𝑥−𝑎
) 

Sol.7) 
We have lim

𝑥→𝑎
(

(𝑥+2)
5

3⁄ −(𝑎+2)
5

3⁄

𝑥−𝑎
) 

Substitution : put 𝑥 + 2 = 𝑦 

Limits change: when 𝑥 → 𝑎 then 𝑦 → 𝑎 + 2 

∴  lim
𝑦→𝑎+2

[
𝑦

5
3⁄ − (𝑎 + 2)

5
3⁄

𝑦 − 2 − 𝑎
] 

= lim
𝑦→𝑎+2

[
𝑦

5
3⁄ − (𝑎 + 2)

5
3⁄

𝑦 − (𝑎 + 2)
] 

=
5

3
(𝑎 + 2)

5
3⁄ −1  {𝐥𝐢𝐦

𝒙→𝒂
(

𝒙𝒏−𝒂𝒏

𝒙−𝒂
) = 𝒏𝒂𝒏−𝟏} 

=
5

3
(𝑎 + 2)

2
3⁄  ans. 

Q.8) Evaluate: lim
𝑥→0

(
(1+𝑥)6−1

(1+𝑥)2−1
) 

Sol.8) We have lim
𝑥→0

(
(1+𝑥)6−1

(1+𝑥)2−1
) 

put 1 + 𝑥 = 𝑦, when 𝑥 → 0 then 𝑦 → 1 

∴  lim
𝑦→1

[
𝑦6 − 1

𝑦2 − 1
] 

Divide 𝑁 & 𝐷 by (𝑦 − 1) 

= lim
𝑦→1

[

𝑦6 − 1
𝑦 − 1

𝑦2 − 1
𝑦 − 1

] 
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=
lim
𝑦→1

[
𝑦6 − 1
𝑦 − 1

]

lim
𝑦→1

[
𝑦2 − 1
𝑦 − 1

]
 

=
6(1)5

5(1)1  

=
6

2
= 3 ans. 

Q.9) Evaluate : lim
𝑥→1

{
(𝑥+𝑥2+𝑥3…….𝑥𝑛)−𝑛

𝑥−1
} 

Sol.9) We have lim
𝑥→1

{
(𝑥+𝑥2+𝑥3…….𝑥𝑛)−𝑛

𝑥−1
} 

 = lim
𝑥→1

{
(𝑥+𝑥2+𝑥3…….𝑥𝑛)−(1+1+1….𝑛 𝑡𝑒𝑟𝑚𝑠)

𝑥−1
} 

 = lim
𝑥→1

{
(𝑥−1)+(𝑥2−1)+(𝑥3−1)……(𝑥𝑛−1)

𝑥−1
} 

 = lim
𝑥→1

[
𝑥−1

𝑥−1
] + lim

𝑥→1
(

𝑥2−12

𝑥−1
) + lim

𝑥→1
(

𝑥3−13

𝑥−1
) +……..lim

𝑥→1
(

𝑥𝑛−1𝑛

𝑥−1
) 

 = 1 + 2(1)1 + 3(1)2 +………𝑛(1)𝑛−1 

 = 1 + 2 + 3 +…….𝑛 

 =
𝑛(𝑛+1)

2
 ans. 

Q.10) If lim
𝑥→−𝑎

(
𝑥9+𝑎9

𝑥+𝑎
) = 9. Find the value of 𝑎. 

Sol.10) We have lim
𝑥→−𝑎

(
𝑥9−(−𝑎9)

𝑥−(−𝑎)
) = 9 

⇒ 9(−𝑎)9−1 = 9  {𝐥𝐢𝐦
𝒙→𝒂

(
𝒙𝒏−𝒂𝒏

𝒙−𝒂
) = 𝒏𝒂𝒏−𝟏}  

⇒ 9(−9)8 = 9 

⇒(−𝑎)8 = 1 

⇒ 𝑎8 = 1 

⇒ 𝑎 = ±1 ans. 
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