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 LIMITS & DERIVATIVES 

Class XI 

Q.1) Evaluate lim
𝑥→0

(
10𝑥−2𝑥−5𝑥+1

𝑥 tan 𝑥
) 

Sol.1) We have lim
𝑥→0

(
10𝑥−2𝑥−5𝑥+1

𝑥 tan 𝑥
) 

 = lim
𝑥→0

(
2𝑥(5𝑥−1)−1(5𝑥−1)

𝑥 tan 𝑥
)    {10𝑥 = 2𝑥 . 5𝑥} 

 = lim
𝑥→0

(
(5𝑥−1)(2𝑥−1)

𝑥 tan 𝑥
) 

 = lim
𝑥→0

(
(
5𝑥−1

𝑥
)×𝑥.(

2𝑥−1

𝑥
)×𝑥

𝑥(
tan𝑥

𝑥
)×𝑥

) 

 = lim
𝑥→0

(
(
5𝑥−1

𝑥
).(

2𝑥−1

𝑥
)

(
tan𝑥

𝑥
)

) 

 =
lim
𝑥→0

(
5𝑥−1

𝑥
)×lim

𝑥→0
(
2𝑥−1

𝑥
)

lim
𝑥→0

(
tan𝑥

𝑥
)

 

 =
(log5)(log 2)

1
   {

lim
𝑥→0

(
tan𝑥

𝑥
) = 1

{lim
𝑥→0

(
𝑎𝑥−1

𝑥
) = log 𝑎}

} 

 = log(5) log(2) ans. 

Q.2) Evaluate lim
𝑥→0

(
𝑒𝑥+𝑒−𝑥−2

𝑥2
) 

Sol.2) We have lim
𝑥→0

(
𝑒𝑥+𝑒−𝑥−2

𝑥2
) 

  = lim
𝑥→0

(
𝑒𝑥+

1

𝑒𝑥
−2

𝑥2
) 

  = lim
𝑥→0

(
𝑒2𝑥+1−2𝑒𝑥

𝑒𝑥.𝑥2
)  {(𝑒𝑥)2 = 𝑒2𝑥} 

  = lim
𝑥→0

(
(𝑒𝑥−1)2

𝑒𝑥.𝑥2
) 

  = lim
𝑥→0

(
(𝑒𝑥−1)2

𝑥
) × lim

𝑥→0
(
1

𝑒𝑥
)   

  = (1)2 ×
1

𝑒0
  {lim

𝑥→0
(
𝑒𝑥−1

𝑥
) = 1} 

  = 1 ans. {𝑒0 = 1} 

Q.3) Evaluate lim
𝑥→0

(
log(1+𝑥3)

sin3 𝑥
) 
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Sol.3) We have lim
𝑥→0

(
log(1+𝑥3)

sin3 𝑥
) 

 = lim
𝑥→0

[

log(1+𝑥3)

𝑥3
×𝑥3

sin3 𝑥

𝑥3
×𝑥3

] 

 =
lim
𝑥→0

(
log(1+𝑥3)

𝑥3
)

lim
𝑥→0

(
sin3 𝑥

𝑥3
)

  {𝑙𝑖𝑚
𝑥→0

(
𝑙𝑜𝑔(1+𝑥)

𝑥
) = 1} 

 =
1

13
= 1 ans. 

Q.4) Evaluate lim
𝑥→0

(
23𝑥−32𝑥

sin(3𝑥)
) 

Sol.4) We have lim
𝑥→0

(
23𝑥−32𝑥

sin(3𝑥)
) 

 = lim
𝑥→0

(
23𝑥−32𝑥−1+1

sin(3𝑥)
) 

 = lim
𝑥→0

(
(23𝑥−1)−(32𝑥−1)

sin(3𝑥)
) 

 = lim
𝑥→0

(
(23𝑥−1)

3𝑥
×3𝑥−

(32𝑥−1)

2𝑥
×2𝑥

sin(3𝑥)

3𝑥
×3𝑥

) 

 =
lim
𝑥→0

[
23𝑥−1

3𝑥
]×3− lim

𝑥→0
[
32𝑥−1

2𝑥
]×2

lim
𝑥→0

[
sin(3𝑥)

3𝑥
]×3

 

 =
3(log 2)−2(log3)

1×3
                                                 {𝑙𝑖𝑚

𝑥→0
(
𝑎𝑥−1

𝑥
) = log 𝑎} 

 =
log 23−log 32

3
  {log𝑚𝑛 = 𝑛 log𝑚} 

 =
1

3
log (

8

9
) ans.  {log 𝐴 − log𝐵 = log (

𝐴

𝐵
)} 

Q.5) Evaluate lim
𝑥→0

(
𝑥(𝑒𝑥−1)

1−cos𝑥
) 

Sol.5) 

 

 

 

We have lim
𝑥→0

(
𝑥(𝑒𝑥−1)

1−cos𝑥
) 

 = lim
𝑥→0

(
𝑥(𝑒𝑥−1)

2 sin2
𝑥

2

) 

 = lim
𝑥→0

(
𝑥(𝑒𝑥−1)

𝑥
×𝑥

2sin2
𝑥
2

𝑥2

4

×
1

2

) 

 =
2 lim
𝑥→0

(
(𝑒𝑥−1)

𝑥
)

lim
𝑥→0

(
2sin2

𝑥
2

𝑥2

4

)

  {lim
𝑥→0

(
𝑒𝑥−1

𝑥
) = 1} 
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 =
2(1)

12
= 2 ans. 

Q.6) Evaluate lim
𝑥→0

(
𝑎𝑥+𝑏𝑥+𝑐𝑥−1

𝑥
) 

Sol.6) We have lim
𝑥→0

(
𝑎𝑥+𝑏𝑥+𝑐𝑥−1

𝑥
) 

 = lim
𝑥→0

(
𝑎𝑥+𝑏𝑥+𝑐𝑥−1−1−1

𝑥
) 

 = lim
𝑥→0

(
(𝑎𝑥−1)+(𝑏𝑥−1)+(𝑐𝑥−1)

𝑥
) 

 = lim
𝑥→0

(
𝑎𝑥−1

𝑥
+

𝑏𝑥−1

𝑥
+

𝑐𝑥−1

𝑥
) 

 = lim
𝑥→0

(
𝑎𝑥−1

𝑥
) + lim

𝑥→0
(
𝑏𝑥−1

𝑥
) + lim

𝑥→0
(
𝑐𝑥−1

𝑥
) 

 = log 𝑎 + log 𝑏 + log 𝑐 = log(𝑎𝑏𝑐) ans.                  {log 𝐴 + log 𝐵 = log(𝐴𝐵)} 

Q.7) Evaluate lim
𝑥→0

(
𝑎𝑥+𝑏𝑥−𝑐𝑥−𝑑𝑥

𝑥
) 

Sol.7) We have lim
𝑥→0

(
𝑎𝑥+𝑏𝑥−𝑐𝑥−𝑑𝑥

𝑥
) 

 = lim
𝑥→0

(
𝑎𝑥+𝑏𝑥−𝑐𝑥−𝑑𝑥−1−1+1+1

𝑥
) 

 = lim
𝑥→0

(
(𝑎𝑥−1)+(𝑏𝑥−1)−(𝑐𝑥−1)−(𝑑𝑥−1)

𝑥
) 

 = lim
𝑥→0

[(
𝑎𝑥−1

𝑥
) + (

𝑏𝑥−1

𝑥
) − (

𝑐𝑥−1

𝑥
) − (

𝑑𝑥−1

𝑥
)] 

 = lim
𝑥→0

(
𝑎𝑥−1

𝑥
) + lim

𝑥→0
(
𝑏𝑥−1

𝑥
) − lim

𝑥→0
(
𝑐𝑥−1

𝑥
) − lim

𝑥→0
(
𝑑𝑥−1

𝑥
) 

 = log 𝑎 + log ℎ − log 𝑐 − log 𝑑  {𝑙𝑖𝑚
𝑥→0

(
𝑎𝑥−1

𝑥
) = log 𝑎} 

 = (log 𝑎 + log 𝑏) − (log 𝑐 + log 𝑑) 

 = log(𝑎𝑏) − log(𝑐𝑑)  {log 𝐴 + log𝐵 = log(𝐴𝐵)} 

 = log (
𝑎𝑏

𝑐𝑑
) ans.  {log 𝐴 − log 𝐵 = log (

𝐴

𝐵
)} 

Q.8) Evaluate lim
𝑥→0

(
log(5+𝑥)−log(5−𝑥)

𝑥
) 

Sol.8) We have lim
𝑥→0

(
log(5+𝑥)−log(5−𝑥)

𝑥
) 

 = lim
𝑥→0

(
log(5(1+

𝑥

5
))−log(5(1−

𝑥

5
))

𝑥
) 

 = lim
𝑥→0

[
{log 5+log(1+

𝑥

5
)}−{log 5+log(1−

𝑥

5
)}

𝑥
]  {log 𝐴 + log𝐵 = log(𝐴𝐵)} 

 = lim
𝑥→0

log(1+
𝑥

5
)−log(1−

𝑥

5
)

𝑥
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 = lim
𝑥→0

log(1+
𝑥

5
)

𝑥

5
×5

− lim
𝑥→0

log(1+
−𝑥

5
)

𝑥
 

 = lim
𝑥→0

log(1+
𝑥

5
)

𝑥

5
×5

+ lim
𝑥→0

log(1+
−𝑥

5
)

−
𝑥

5
×5

 

 =
1

5
+

1

5
  {lim

𝑥→0
(
𝑙𝑜𝑔(1+𝑥)

𝑥
) = 1} 

 =
2

5
 ans. 

Q.9) Evaluate lim
𝑥→0

(
𝑒3+𝑥−sin 𝑥−𝑒3

𝑥
) 

Sol.9) We have lim
𝑥→0

(
𝑒3+𝑥−sin 𝑥−𝑒3

𝑥
) 

 = lim
𝑥→0

(
𝑒3+𝑥−𝑒3−sin 𝑥

𝑥
) 

 = lim
𝑥→0

(
𝑒3−(𝑒𝑥−1)−sin𝑥

𝑥
) 

 = lim
𝑥→0

(
𝑒3(𝑒𝑥−1)

𝑥
−

sin 𝑥

𝑥
) 

  = 𝑒3 lim
𝑥→0

[
𝑒𝑥−1

𝑥
] − lim

𝑥→0
(
sin 𝑥

𝑥
) 

  = 𝑒3 − (1) 

  = 𝑒3 − 1 ans. 

Q.10) Evaluate lim
𝑥→0

(
9𝑥−6𝑥−6𝑥+4

𝑥
) 

Sol.10) We have lim
𝑥→0

(
9𝑥−6𝑥−6𝑥+4

𝑥
) 

 = lim
𝑥→0

(
9𝑥−6𝑥−6𝑥+4

𝑥2
) 

 = lim
𝑥→0

(
3𝑥(3𝑥−2𝑥)−2𝑥(3𝑥−2𝑥)

𝑥2
) 

 = lim
𝑥→0

(
(3𝑥−2𝑥).(3𝑥−2𝑥)

𝑥2
) 

 = lim
𝑥→0

(
(3𝑥−2𝑥)2

𝑥2
) 

 = lim
𝑥→0

[(
3𝑥−2𝑥

𝑥
)
2

] 

 = lim
𝑥→0

[[
(3𝑥−1)−(2𝑥−1)

𝑥
]
2

] 

 = {lim
𝑥→0

[
3𝑥−1

𝑥
] − lim

𝑥→0
[
2𝑥−1

𝑥
]}
2

 

 = (log 3 − log 2)2  {lim
𝑥→0

(
𝑎𝑥−1

𝑥
) = log 𝑎} 
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 = (log (
3

2
))

2
 ans. {log 𝐴 + log𝐵 = log(𝐴𝐵)} 
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