
1 
 

SESSION : 2025-26     
 

CLASS : XIth                                                                                SUBJECT : MATHS 

DATE :                                                                                          DPP NO. :1 

 

 

1 (c) 

We have,   lim
𝜃→

𝜋

2

𝜋

2
−𝜃

cot𝜃
= lim

𝜃→
𝜋

2

−1

−cosec2 𝜃
 

= lim
𝜃→

𝜋

2

sin2 𝜃 = 1 

2 (a) 

lim
𝑥→0

𝑎𝑥 − 𝑏𝑥

𝑒𝑥 − 1
= lim

𝑥→0

𝑎𝑥 − 𝑏𝑥

𝑥
.

𝑥

𝑎𝑥 − 1
 

= [lim
𝑥→0

(
𝑎𝑥 − 1

𝑥
) − lim

𝑥→0
(
𝑏𝑥 − 1

𝑥
)] . lim

𝑥→0

𝑥

𝑒𝑥 − 1
 

= (log𝑒 𝑎 − log𝑒 𝑏). lim
𝑥→0

1
𝑒𝑥−1

𝑥

 

= log𝑒 (
𝑎

𝑏
) 

3 (b) 

lim
𝑥→−∞

2𝑥 − 1

√𝑥2 + 2𝑥 + 1
= lim

𝑦→∞

−2𝑥 −
1

𝑦

√1 −
2

𝑦
+

1

𝑦2

 

[put  𝑥 = −𝑦 ∴    𝑥 → −∞ 𝑖𝑒, 𝑦 → ∞] 

= −
2

1
= −2 

4 (a) 

lim
𝑥→2

=
√1 + √2 + 𝑥 − √3

𝑥 − 2
 

= lim
𝑥→2

(1 + √2 + 𝑥 − 3)

(𝑥 − 2)(√1 + √2 + 𝑥 + √3)
 

= lim
𝑥→2

𝑥 − 2

(𝑥 − 2) (√1 + √2 + 𝑥 + √3) (√2 + 𝑥 + 2)
 

= lim
𝑥→2

1

(√1 + √2 + 𝑥 + √3)(√2 + 𝑥 + 2)
 

=
1

(√1 + 2 + √3)(√2 + 2 + 2)
=

1

8√3
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5 (d) 

We have, 

lim
𝑥→0

{
1

𝑥√8 + 𝑥
3 −

1

2𝑥
}     [∞ −∞ form] 

= lim
𝑥→0

1

2𝑥
{(1 +

𝑥

8
)
−1/3

− 1} 

=
1

16
lim
𝑥→0

(1 +
𝑥

8
)
−1/3

− 1−1/3

(1 +
𝑥

8
) − 1

 

=
1

16
lim
𝑦→1

𝑦−1/3 − 1−1/3

𝑦 − 10
,where 𝑦 = 1 +

𝑥

8
 

=
1

16
×
−1

3
(1)−1/3−1 = −

1

48
 

6 (a) 

We have, 

lim
𝑥→0

𝑎𝑥 − 𝑏𝑥

𝑥
 

= lim
𝑥→0

{(
𝑎𝑥 − 1

𝑥
) − (

𝑏𝑥 − 1

𝑥
)} = log(𝑎) − log(𝑏) = log (

𝑎

𝑏
) 

7 (b) 

We have, 

lim
𝑥→1

∑ 𝑥𝑟 − 𝑛𝑛
𝑟=1

𝑥 − 1
= lim

𝑥→1

𝑥 − 1

𝑥 − 1
+
𝑥2 − 12

𝑥 − 1
+
𝑥3 − 13

𝑥 − 1
+⋯+

𝑥𝑛 − 1𝑛

𝑥 − 1
 

= 1 + 2 + 3 +⋯+ 𝑛 =
𝑛(𝑛 + 1)

2
 

8 (b) 

We have, 

lim
𝑥→1

(log4 5𝑥)
log𝑥 5 = lim

𝑥→1
(log5 5 + log5 𝑥)

log𝑥 5 

= lim
𝑥→1

(1 + log5 𝑥)
1

log5 𝑥 = 𝑒
lim
𝑥→1

log5 𝑥.
1

log𝑥 5 = 𝑒1 = 𝑒 

9 (a) 

We have, 

lim
𝑥→0

𝑒tan𝑥 − 𝑒𝑥

tan 𝑥 − 𝑥
= lim

𝑥→0

𝑒𝑥{𝑒tan𝑥−𝑥 − 1}

tan 𝑥 − 𝑥
 

= lim
𝑥→0

𝑒𝑥 × lim
𝑥→0

𝑒tan𝑥−𝑥 − 1

tan 𝑥 − 𝑥
𝑒0 × 1 = 1 

10 (a) 

We have, 

lim
𝑥→∞

(
𝑥2 − 2𝑥 + 1

𝑥2 − 4𝑥 + 2
)

𝑥

 

= lim
𝑥→∞

(1 +
2𝑥 − 1

𝑥2 − 4𝑥 + 2
)
𝑥

= 𝑒
lim
𝑥→∞

(2𝑥−1)𝑥

𝑥2−4𝑥+2 = 𝑒2 

11 (c) 
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lim
𝑥→0

log(𝑥 + 𝑎) − log 𝑎

𝑥
+ 𝑘 lim

𝑥→𝑒

log 𝑥 − 1

𝑥 − 𝑒
= 1 

Using L’ Hospital’s rule 

lim
𝑥→0

1

𝑥+𝑎

1
+ 𝑘lim

𝑥→0

1

𝑥

1
= 1 

⇒      
1

𝑎
+
𝑘

𝑒
= 1 

⇒        𝑘 = 𝑒 (1 −
1

𝑎
) 

12 (b) 

We have, 

lim
𝑥→∞

sin 𝑥

𝑥
= lim

𝑦→0
𝑦 sin (

1

𝑦
) = 0 

13 (a) 

lim
𝑥→0

𝑥 log sin𝑥 = lim
𝑥→0

log sin𝑥

1/𝑥
(
0

0
form) 

= lim
𝑥→0

1

sin𝑥
cos𝑥

−1

𝑥2

= lim
𝑥→0

−
𝑥2

tan𝑥
                   [by L’Hospital’s rule] 

= lim
𝑥→0

−2𝑥

sec2 𝑥
                                                   [by L’Hospital’s rule] 

= 0 

14 (c) 

lim
𝑥→0

𝑑

𝑑𝑥
∫(

1 − cos 𝑥

𝑥2
)𝑑𝑥 = lim

𝑥→0

1 − cos 𝑥

𝑥2
 

= lim
𝑥→0

2 sin2 𝑥/2

4. 𝑥2/4
 

=
1

2
lim
𝑥→0

(
sin 𝑥 2⁄

𝑥 2⁄
)

2

=
1

2
 

15 (a) 

We have, 

lim
𝑥→0

(∫ 𝑒sin
2 𝑡𝑑𝑡 −

𝑎

𝑦 ∫ 𝑒sin
2 𝑡𝑎

𝑥+𝑦
𝑑𝑡)

𝑥
 

= lim
𝑥→0

(∫ 𝑒sin
2 𝑡𝑑𝑡 +

𝑎

𝑦 ∫ 𝑒sin
2 𝑡𝑥+𝑦

𝑎
𝑑𝑡)

𝑥
 

= lim
𝑥→0

∫ 𝑒sin
2 𝑡 𝑑𝑡𝑥+𝑦

𝑦

𝑥
 

= lim
𝑥→0

𝑑

𝑑𝑥
(𝑥+𝑦)𝑒sin

2(𝑥+𝑦)−0

1
    [Using L’ Hospital’s Rule] 

= lim
𝑥→0

1. 𝑒sin
2(𝑥+𝑦) = 𝑒sin

2 𝑦 

16 (c) 

We have, 
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lim
𝑥→0

2𝑓(𝑥) − 3𝑓(2𝑥) + 𝑓(4𝑥)

𝑥2
[Form

0

0
] 

= lim
𝑥→0

2𝑓′(𝑥)−6𝑓′(2𝑥)+4𝑓′(4𝑥)

2𝑥
      [By L’ Hospital’s Rule] 

= lim
𝑥→0

2𝑓′(𝑥) − 3𝑓′(2𝑥) + 2𝑓′(4𝑥)

𝑥
[Form

0

0
] 

= lim
𝑥→0

2𝑓′′(𝑥)−6𝑓′′(2𝑥)+8𝑓′′(4𝑥)

1
      [By L’ Hospital’s Rule] 

= 𝑓′′(0) − 6𝑓′′(0) + 8𝑓′′(0) = 3𝑓′′(0) = 3 × 4 = 12 

17 (d) 

Given,  lim
𝑥→0

{(𝑎−𝑛)𝑛𝑥−tan𝑥} sin𝑛𝑥

𝑥2
= 0 

⇒      lim
𝑥→0

((𝑎 − 𝑛)𝑛 −
tan 𝑥

𝑥
) .
sin 𝑛𝑥

𝑥
= 0 

⇒        [{𝑎 − 𝑛}𝑛 − 1]𝑛 = 0 

⇒          𝑎 = 𝑛 +
1

𝑛
 

18 (c) 

We have, 

lim
𝑥→0

𝑥(1 + 𝑎 cos 𝑥) − 𝑏 sin 𝑥

𝑥3
= 1 

⇒ lim
𝑥→0

𝑥 {1 + 𝑎 (1 −
𝑥2

2!
+
𝑥4

4!
+
𝑥6

6!
+⋯)} − 𝑏 {𝑥 −

𝑥3

3!
+
𝑥5

5!
…}

𝑥3
= 1 

⇒ lim
𝑥→0

(1+𝑎−𝑏)+𝑥2(
𝑏

3!
−
𝑎

2!
)+𝑥4(

𝑎

4!
−
𝑏

5!
)+⋯

𝑥2
= 1       …(i) 

If 1 + 𝑎 − 𝑏 ≠ 0, then LHS → ∞ as 𝑥 → 0 which RHS = 1 

∴ 1 + 𝑎 − 𝑏 = 0 

From (i), we have 

lim
𝑥→0

𝑥2 (
𝑏

3!
−

𝑎

2!
) + 𝑥4 (

𝑎

4!
−

𝑏

5!
) +⋯

𝑥2
= 1 

∴
𝑏

3!
−
𝑎

2!
= 1 ⇒ 𝑏 − 3𝑎 = 6 

Solving 1 + 𝑎 − 𝑏 = 0 and 𝑏 − 3𝑎 = 6, we get 𝑎 = −
5

2
, 𝑏 = −

3

2
 

19 (a) 

lim
𝑥→∞

(
𝑥2 − 2𝑥 + 1

𝑥2 − 4𝑥 + 2
)

𝑥

= lim
𝑥→∞

(1 +
2𝑥 − 1

𝑥2 − 4𝑥 + 2
)
𝑥

 

= 𝑒
lim
𝑥→∞

(
𝑥(2𝑥−1)

𝑥2−4𝑥+2
)
= 𝑒2 

20 (d) 

lim
𝑥→0

(1 − cos 2𝑥)

𝑥2
 

= lim
𝑥→0

2 sin2 𝑥

𝑥2
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= 2 lim
𝑥→0

(
sin𝑥

𝑥2
)
2

= 2 
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1 (b) 

We have, 

lim
𝑥→0

1 + sin𝑥 − cos 𝑥 + log(1 − 𝑥)

𝑥3
 

= lim
𝑥→0

1 + (𝑥 −
𝑥3

3!
+
𝑥5

5!
−⋯) − (1 −

𝑥2

2!
+
𝑥4

4!
−
𝑥6

6!
…) + (−𝑥 −

𝑥2

2
−
𝑥3

3
−
𝑥4

4
)

𝑥3
 

= lim
𝑥→0

(−
1

3!
−
1

3
) + 𝑥2 (

1

5!
−
1

5
) +⋯ = −

1

6
−
1

3
= −

1

2
 

2 (b) 

lim
𝑥→0

{
1 + tan 𝑥

1 + sin𝑥
}
cosec 𝑥

 

= lim
𝑥→0

[(1 +
sin𝑥

cos𝑥
)

cos𝑥

sin𝑥
]

1/cos𝑥

(1 + sin𝑥)1/sin𝑥
 

=
𝑒
lim
𝑥→0

1

cos𝑥

𝑒
 

=
𝑒

𝑒
= 1 

3 (b) 

lim
𝑥→

𝜋

6

2 sin2 𝑥 + sin 𝑥 − 1

2 sin2 𝑥 − 3 sin 𝑥 + 1
 

= lim
𝑥→

𝜋

6

4 sin𝑥 cos 𝑥 + cos 𝑥

4 sin𝑥 cos 𝑥 − 3 cos𝑥
 

                                  [by L’Hospital’s rule] 

= lim
𝑥→

𝜋

6

cos 𝑥 (4 sin 𝑥 + 1)

cos 𝑥 (4 sin 𝑥 − 3)
 

=
4 sin

𝜋

6
+ 1

4 sin
𝜋

6
− 3

= −3 

4 (a) 

lim
𝑥→0

(
1 + 5𝑥2

1 + 3𝑥2
)

1/𝑥2

= lim
𝑥→0

(1 +
2𝑥2

1 + 3𝑥2
)

1/𝑥2
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= 𝑒
lim
𝑥→0

1

𝑥2
(
2𝑥2

1+3𝑥2
)
= 𝑒2 

5 (a) 

We have, 

lim
𝑥→0−

𝑓(𝑥) = lim
𝑥→0

𝑥 = 0 and, lim
𝑥→0+

𝑓(𝑥) = lim
𝑥→0

𝑥2 = 0 

Hence lim
𝑥→0

𝑓(𝑥) = 0 

6 (a) 

If 𝑥 ∈ 𝑄, then 𝑛! 𝜋 𝑥 will be an integral multiple of 𝜋 for large values of 𝑛. Therefore, cos(𝑛! 𝜋𝑥) will 

be either 1 or −1 and so cos2 𝑚(𝑛! 𝜋𝑥) = 1 

∴ lim
𝑚→∞

lim
𝑛→∞

[1 + cos2𝑚(𝑛!  𝜋 𝑥)] = 1 + 1 = 2 

If 𝑥 ∉ 𝑄, 𝑛! 𝜋 𝑥 will not be an integral multiple of 𝜋 and so cos(𝑛! 𝜋𝑥) will lie between −1 and 1 

Thus, lim
𝑚→∞

cos2𝑚(𝑛! 𝜋𝑥) = 0 

⇒ lim
𝑚→∞

lim
𝑛→∞

[1 + cos2𝑚(𝑛! 𝜋𝑥)] = 1 + 0 = 1 

7 (c) 

We have, 

lim
𝑥→1

(1 + cos𝜋 𝑥) cot2 𝜋 𝑥 

= lim
𝑥→1

(1 + cos𝜋𝑥)(cos2 𝜋𝑥)

(1 − cos2 𝜋𝑥)
= lim

𝑥→1

cos2 𝜋𝑥

1 − cos𝜋𝑥
=
1

2
 

8 (c) 

lim
𝑥→0

(𝑒𝑘𝑥 − 1) sin 𝑘𝑥

𝑥2
= 4 

⇒      lim
𝑥→0

𝑒𝑘𝑥 − 1

𝑘𝑥
× 𝑘 ×

sin 𝑘𝑥

𝑘𝑥
× 𝑘 = 4 

⇒         𝑘2 = 4 ⇒            𝑘 = ±2 

9 (b) 

lim
𝑥→0

log(1 + 𝑥3)

sin3 𝑥
= lim

𝑥→0

(
𝑥3

1
−
(𝑥3)

2

2
+
(𝑥3)

3

3
−. . .∞)

(𝑥 −
𝑥3

3!
+
𝑥5

5!
−. . .∞)

3  

= lim
𝑥→0

(1 −
𝑥3

2
+
(𝑥3)

2

3
−. . .∞)

(1 −
𝑥2

3!
+
𝑥4

5!
−. . .∞)

3 = 1 

10 (c) 

𝑙1 = lim
𝑥→2+

(𝑥 + [𝑥]) 

= lim
ℎ→0

2 + ℎ + [2 + ℎ] = 4 

𝑙2 = lim
𝑥→2−

(2𝑥 − [𝑥]) 

= lim
ℎ→0

{2(2 − ℎ) − [2 − ℎ]} 

= lim
ℎ→0

{2(2 − ℎ) − 1} = 3 

𝑙3 = lim
𝑥→

𝜋

2

cos 𝑥

𝑥 −
𝜋

2

= lim
𝑥→

𝜋

2

− sin𝑥 = −1 
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[by L’Hospital’s rule] 

Thus,         𝑙3 < 𝑙2 < 𝑙1 

11 (b) 

lim
𝑥→0−

𝑓(𝑥) = lim
𝑥→0−

sin(1 + [𝑥])

[𝑥]
 

=
sin(1 − 1)

−1
= 0 

12 (a) 

lim
𝑥→0

(1 − 𝑐𝑜𝑠 2𝑥) sin5𝑥

𝑥2 sin3𝑥
 

= lim
𝑥→0

1 − 𝑐𝑜𝑠 2𝑥

𝑥2
lim
𝑥→0

sin5𝑥

sin3𝑥
 

= lim
𝑥→0

2 sin2 𝑥

𝑥2
lim
𝑥→0

sin 5𝑥

5𝑥
.
3𝑥

sin 3𝑥
.
5𝑥

3𝑥
 

= lim
𝑥→0

2 (
sin𝑥

𝑥
)
2

.
5

3
=
10

3
 

13 (d) 

We have, 

⇒ lim
𝑥→2

𝑓(𝑥) = lim
𝑥→2

sin(𝑒𝑥−2 − 1)

log(𝑥 − 1)
 

⇒ lim
𝑥→2

𝑓(𝑥) = lim
𝑥→2

{
sin(𝑒𝑥−2 − 1)

𝑒𝑥−2 − 1
.
𝑒𝑥−2 − 1

𝑥 − 2
.

𝑥 − 2

log(1 + (𝑥 − 2))
} 

⇒ lim
𝑥→2

𝑓(𝑥) = 1 × 1 × 1 = 1 

14 (a) 

We have, 

lim
𝑛→∞

𝑆𝑛+1 − 𝑆𝑛

√∑ 𝑘𝑛
𝑘=1

= lim
𝑛→∞

𝑎𝑛+1

√
𝑛(𝑛+1)

2

= 0 

15 (c) 

lim
ℎ→0

sin√𝑥 + ℎ − sin√𝑥

ℎ
 

Applying L’Hospital’s rule, 

= lim
ℎ→0

cos√𝑥+ℎ

2√𝑥+ℎ

1
=
cos√𝑥

2√𝑥
 

16 (a) 

Let 𝑦 = lim
𝑥→

𝜋

2

(sin 𝑥)tan𝑥 

⇒     log 𝑦 = lim
𝑥→

𝜋

2

tan 𝑥 log sin𝑥 

= lim
𝑥→

𝜋

2

log sin𝑥

cot 𝑥
 

= lim
𝑥→

𝜋

2

1

sin𝑥
.cos𝑥

−cosec2𝑥
                        [by L’ Hospital’s rule] 
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= 0 

⇒      𝑦 = 𝑒0 = 1 

17 (c) 

We know that 

cos𝐴 cos 2𝐴 cos4𝐴… cos2𝑛−1 𝐴 =
sin2𝑛𝐴

2𝑛 sin𝐴
 

lim
𝑛→∞

cos (
𝑥

2
) cos (

𝑥

4
)… cos (

𝑥

2𝑛−1
) cos (

𝑥

2𝑛
) 

= lim
𝑛→∞

sin 𝑥

2𝑛 sin(𝑥/2𝑛)
[put 𝐴 =

𝑥

2𝑛
] 

= lim
𝑛→∞

sin 𝑥

𝑥
.
(𝑥/2𝑛)

sin(𝑥/2𝑛)
 

=
sin𝑥

𝑥
 

18 (d) 

lim
𝑥→1

sin(𝑒𝑥−1 − 1)

log 𝑥
 

= lim
ℎ→0

sin(𝑒ℎ − 1)

log(1 + ℎ)
 

= lim
ℎ→0

sin(𝑒ℎ − 1)

(𝑒ℎ − 1)
×
(𝑒ℎ − 1)

log(1 + ℎ)
 

= 1 × lim
ℎ→0

(ℎ +
ℎ2

2!
+. . . )

(ℎ −
ℎ2

2!
+. . .∞)

= 1 × 1 = 1 

19 (c) 

We have, 

𝑙 = lim
𝑥→−2

tan𝜋 𝑥

𝑥 + 2
+ lim
𝑥→∞

(1 +
1

𝑥2
)
𝑥

 

⇒ 𝑙 = lim
𝑥→−2

tan(2𝜋 + 𝜋𝑥)

𝑥 + 2
+ lim
𝑥→∞

(1 +
1

𝑥2
)
𝑥

 

⇒ 𝑙 = 𝜋 lim
𝑥→−2

tan𝜋 (𝑥 + 2)

𝜋 (𝑥 + 2)
+ 𝑒

lim
𝑥→∞

𝑥

𝑥2 = 𝜋 + 𝑒0 = 𝜋 + 1 

20 (d) 

RHL= lim
ℎ→0

 𝑓(1 + ℎ) 

= lim
ℎ→0

√1 − cos 2ℎ

ℎ
 

= lim
ℎ→0

√2 sinℎ

ℎ
= √2 

LHL= lim
ℎ→0

  𝑓(1 − ℎ)lim
ℎ→0

√1−cos(−2ℎ)

ℎ
 

= lim
ℎ→0

√2
sinℎ

−ℎ
= −√2 

Here,    LHL≠RHL 

So, limit does not exist. 
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SESSION : 2025-26     
 

CLASS : XIth                                                                                SUBJECT : MATHS 

DATE :                                                                                          DPP NO. :3 

 

 

 

1 (a) 

We have, 

lim
𝑥→2

2𝑥2−4𝑓′(𝑥)

𝑥−2
= lim

𝑥→0

4𝑥−4𝑓′′(𝑥)

1
     [Using L’ Hospital’s Rule] 

⇒ lim
𝑥→2

2𝑥2 − 4𝑓′(𝑥)

𝑥 − 2
= 8 − 4𝑓′′(2) = 8 − 4 = 4 

2 (a) 

lim
𝑥→𝜋/4

∫ 𝑓(𝑡)𝑑𝑡
sec2 𝑥

2

𝑥2 − 𝜋2/16
 

= lim
𝑥→𝜋/4

2 sec2 𝑥 tan𝑥 𝑓(sec2 𝑥)

2𝑥
     [Using Leibniz and L’ Hospital’s rules] 

=
sec2

𝜋

2
 𝑓 (sec2

𝜋

4
) tan

𝜋

4

𝜋/4
=
8

𝜋
𝑓(2) 

3 (d) 

lim
𝑥→𝑎

𝑓(𝑎)𝑔(𝑥) − 𝑓(𝑥)𝑔(𝑎)

𝑥 − 𝑎
[
0

0
from] 

= lim
𝑥→𝑎

𝑓(𝑎)𝑔′(𝑥)−𝑓′(𝑥)𝑔(𝑎)

1−0
                          [by L’ Hospital’s rule] 

= 𝑓(𝑎)𝑔′(𝑎) − 𝑓′(𝑎)𝑔(𝑎) 

= 2(−1) − 1(3) = −2 − 3 = −5 

4 (a) 

We have, 

lim
𝑥→∞

𝑓(𝑥) = lim
𝑥→∞

(
𝑥2 + 5𝑥 + 3

𝑥2 + 𝑥 + 2
)

𝑥

 

⇒ lim
𝑥→∞

𝑓(𝑥) = lim
𝑥→∞

(1 +
4𝑥 + 1

𝑥2 + 𝑥 + 2
)
𝑥

= 𝑒
lim
𝑥→∞

𝑥(4𝑥+1)

𝑥2+𝑥+2 = 𝑒4 

5 (c) 

lim
𝑥→0

sin−1 𝑥 − 𝑥

𝑥3 cos 𝑥
= lim

𝑥→0

1

√1−𝑥2
− 1

𝑥3(− sin 𝑥) + 3𝑥2 cos𝑥
 

                                      [using L’Hospital’s rule] 

Topic :-LIMITS & DERIVATIVES 

Solutions 
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= lim
𝑥→0

1 − √1 − 𝑥2

√1 − 𝑥2. 𝑥2(−𝑥 sin𝑥 + 3 cos 𝑥)
×
1 + √1 − 𝑥2

1 + √1 − 𝑥2
 

= lim
𝑥→0

1

[
√1 − 𝑥2(1 + √1 − 𝑥2)

(−𝑥 sin 𝑥 + 3 cos𝑥)
]

 

=
1

1(1 + 1)(3)
=
1

6
 

6 (c) 

Here,  lim
𝑥→0

(sin 𝑥)1/𝑥 + lim
𝑥→0

(
1

𝑥
)
sin𝑥

= 0 + lim
𝑥→0

𝑒
log(

1

𝑥
)
sin𝑥

 

[
lim
𝑥→0

(sin 𝑥)
1

𝑥 → 0

as,     0 < sin𝑥 < 1
] 

= 𝑒
lim
𝑥→0

log(1/𝑥)

cosec 𝑥 = 𝑒
lim
𝑥→0

𝑥(−
1

𝑥2
)

−cosec 𝑥 cot𝑥 

                                   [by L’Hospital’s rule] 

= 𝑒
lim
𝑥→0

sin 𝑥

𝑥
tan𝑥

= 𝑒0 = 1 

7 (b) 

lim
𝑥→∞

(
3𝑥 − 4

3𝑥 + 2
)

𝑥+1

3

 

= lim
𝑥→∞

[1 +
−6

3𝑥 + 2
]

𝑥+1

3

 

= [ lim
𝑥→∞

{1 +
−6

3𝑥 + 2
}

3𝑥+2

−6

]

−6

3𝑥+2
×
𝑥+1

3

 

= [𝑒]
lim
𝑥→∞

−6

3𝑥+2
×
𝑥+1

3 [∵  lim
𝑥→∞

(1 +
1

𝑥
)
𝑥

= 𝑒 ] 

= 𝑒
lim
𝑥→∞

−2𝑥−2

3𝑥+2 = 𝑒−2/3 

8 (c) 

Put 𝑥 = tan𝜃 ⇒    𝜃 = tan−1 𝑥 

As    𝑥 → 0 ⇒ 𝜃 → 0 

∴   lim
𝜃→0

1

tan𝜃
sin−1 (

2 tan𝜃

1 + tan2 𝜃
) 

= lim
𝜃→0

1

tan𝜃
sin−1(sin 2𝜃) 

= lim
𝜃→0

2𝜃

tan𝜃
= 2 

 

 

9 (c) 

lim
𝑥→0

2 sin2 3𝑥

𝑥2
= lim

𝑥→0
2 (
sin3𝑥

3𝑥
)
2

×
9

1
= 18 
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10 (a) 

lim
𝑥→0

𝑎𝑥 + 𝑎−𝑥 − 2

𝑥2
= lim

𝑥→0

𝑎𝑥 log 𝑎 − 𝑎−𝑥 log 𝑎

2𝑥
 

                                                           [by L’ Hospital’s rule] 

= lim
𝑥→0

𝑎𝑥 (log 𝑎)2 + 𝑎−𝑥 (log 𝑎)2

2
 

= (log 𝑎)2                            [by L’ Hospital’s rule] 

11 (b) 

LHL= lim
𝑥→0−

𝑓(𝑥) = lim
ℎ→0

𝑓(0 − ℎ) = 1 

                                                                     [∵ (0 − ℎ) is rational] 

RHL= lim
𝑥→0+

𝑓(𝑥) = lim
ℎ→0

𝑓(0 + ℎ) = 1 

                                                                     [∵ (0 + ℎ) is rational] 

Hence,         LHL=RHL=1 

12 (c) 

lim
𝑥→∞

(
𝑥 − 3

𝑥 + 2
)
𝑥

= lim
𝑥→∞

[
1 −

3

𝑥

1 +
2

𝑥

]

𝑥

 

=
𝑒−3

𝑒2
= 𝑒−5 

13 (b) 

We have, 

lim
𝑥→∞

𝑥

2
sin (

𝜋

2𝑥
) 

= lim
𝑥→∞

sin (
𝜋

2𝑥
)

𝜋

2𝑥

∙
𝜋

4
=
𝜋

4
lim
𝑦→0

sin 𝑦

𝑦
=
𝜋

4
, where 𝑦 =

𝜋

2𝑥
 

14 (b) 

lim
𝑥→0

𝑓(𝑥)

𝑥
= lim

𝑥→0

𝑓′(𝑥)

1
 

= lim
𝑥→0

tan4 𝑥

1
= 0 

15 (c) 

RHL= lim
𝑥→1+

1

2
{𝑔(𝑥) + (𝑥)} sin 𝑥 

= lim
𝑥→1+

1

2
{1 + 𝑥} sin𝑥 

=
1

2
. (1 + 1) sin1 = sin 1 

and    LHL= lim
𝑥→1−

sin𝑥

𝑥
= sin1 

Since, RHL=LHL=sin 1 

∴       lim
𝑥→1

  𝑓(𝑥) = sin 1 

16 (c) 

Given, lim
𝑥→∞

[
𝑥3+1

𝑥2+1
− (𝑎𝑥 + 𝑏)] = 2 
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⇒         lim
𝑥→∞

[
𝑥(1 − 𝑎) − 𝑏 −

𝑎

𝑥
+
(1−𝑏)

𝑥2

1 +
1

𝑥2

] = 2 

This limit will exist, if 

1 − 𝑎 = 0 

and   𝑏 = −2 

⇒        𝑎 = 1 

and     𝑏 = −2 

17 (b) 

lim
𝑥→2

𝑓(𝑥) − 𝑓(2)

𝑥 − 2
= lim

𝑥→2

𝑥−2

𝑥2−3𝑥+2
− 1

𝑥 − 2
 

= lim
𝑥→2

𝑥 − 2 − (𝑥2 − 3𝑥 + 2)

(𝑥 − 2)(𝑥2 − 3𝑥 + 2)
 

= lim
𝑥→2

−(𝑥 − 2)2

(𝑥 − 2)(𝑥 − 2)(𝑥 − 1)
 

= −lim
𝑥→2

1

𝑥 − 1
 

= −1 

18 (c) 

lim
𝑥→3

∫ 2𝑡3𝑑𝑡
𝑓(𝑥)

3

𝑥 − 3
= lim

𝑥→3

2[𝑓(𝑥)]3. 𝑓′(𝑥)

1
 

= 2[𝑓(3)]3. 𝑓′(3) = 2 × 33 ×
1

2
 

= 27 

19 (a) 

Given,   lim
𝑥→𝑎

𝑓(𝑎)𝑔(𝑥)−𝑓(𝑎)−𝑔(𝑎)𝑓(𝑥)+𝑔(𝑎)

𝑔(𝑥)−𝑓(𝑥)
= 4 

Applying L’ Hospital’s rule, 

⇒      lim
𝑥→𝑎

𝑓(𝑎)𝑔′(𝑥) − 𝑔(𝑎)𝑓′(𝑥)

𝑔′(𝑥) − 𝑓′(𝑥)
= 4 

⇒        lim
𝑥→𝑎

𝑘𝑔′(𝑥) − 𝑘𝑓′(𝑥)

𝑔′(𝑥) − 𝑓′(𝑥)
= 4 

⇒                              𝑘 = 4 

 

 

 

 

 

 

 

 

20 (d) 

We have, 
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lim
𝑥→0

sin 𝑥

√𝑥2
= lim

𝑥→0

sin 𝑥

|𝑥|
 

Now, lim
𝑥→0−

sin𝑥

|𝑥|
= lim

𝑥→0

sin𝑥

𝑥|
= −1 

and, lim
𝑥→0+

sin𝑥

|𝑥|
= lim

𝑥→0

sin𝑥

𝑥
= 1 

Hence, lim
𝑥→0

sin𝑥

|𝑥|
 does not exist 
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SESSION : 2025-26     
 

CLASS : XIth                                                                                SUBJECT : MATHS 

DATE :                                                                                          DPP NO. :4 

 

 

 

1 (a) 

We have, 

lim
ℎ→0

(𝑎 + ℎ)2 sin(𝑎 + ℎ) − 𝑎2 sin𝑎

ℎ
 

= {
𝑑

𝑑𝑥
(𝑥2 sin 𝑥)}

at 𝑥=𝑎
= 2𝑎 sin 𝑎 + 𝑎2 cos 𝑎 

2 (a) 

lim
𝑥→0

2𝑓(𝑥) − 3𝑓(2𝑥) + 𝑓(4𝑥)

𝑥2
 

= lim
𝑥→0

2𝑓′(𝑥) − 6𝑓′(2𝑥) + 4𝑓′(4𝑥)

2𝑥
 

= lim
𝑥→0

2𝑓′′(𝑥) − 12𝑓′′(2𝑥) + 16𝑓′′(4𝑥)

2
 

=
2𝑓′′(0) − 12𝑓′′(0) + 16𝑓′′(0)

2
=
6𝑎

2
= 3𝑎 

3 (b) 

lim
𝑥→0

𝑒𝑥 + log(1 + 𝑥) − (1 − 𝑥)−2

𝑥2
[
0

0
form] 

= lim
𝑥→0

𝑒𝑥 + (1 + 𝑥)−1−2(1 − 𝑥)−3

2𝑥
 

                                                           [by L’ Hospital’s rule] 

= lim
𝑥→0

𝑒𝑥 − (1 + 𝑥)−2−6(1 − 𝑥)−4

2
 

                                                           [by L’ Hospital’s rule] 

=
𝑒0 − 1 − 6

2
= −3 

4 (a) 

Given,   lim
𝑥→0

𝑘𝑥 cosec(𝑥) = lim
𝑥→0

 𝑥 cosec (𝑘𝑥) 

⇒    𝑘 lim
𝑥→0

𝑥

sin𝑥
= lim
𝑥→0

𝑥

sin𝑘𝑥
×
𝑘

𝑘
 

⇒           𝑘 =
1

𝑘
 

⇒           𝑘 = ±1 

Topic :-LIMITS & DERIVATIVES 

Solutions 
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5 (d) 

We have, 

lim
𝑥→0+

|𝑥|

𝑥
= lim

𝑥→0+

𝑥

𝑥
= 1 

and, lim
𝑥→0−

|𝑥|

𝑥
= lim

𝑥→0+

|−𝑥|

−𝑥
= lim

𝑥→0+

𝑥

−𝑥
= −1 

Hence, lim
𝑥→0

|𝑥|

𝑥
 does not exist 

6 (b) 

We have, 

lim
𝑥→0

𝑥2 sin
𝜋

𝑥
 

= 0 × (A finite oscillating number) = 0 

7 (c) 

lim
𝑥→∞

(
𝑥2 + 𝑏𝑥 + 4

𝑥2 + 𝑎𝑥 + 5
) = lim

𝑥→∞

(1 +
𝑏

𝑥
+

4

𝑥2
) 𝑥2

(1 +
𝑎

𝑥
+

5

𝑥2
)𝑥2

= 1 

8 (b) 

Since, 𝑓(𝑥) is the integral function of 
2 sin𝑥−sin2𝑥

𝑥3
, therefore by definition 

𝑓′(𝑥) =
2 sin𝑥 − sin2𝑥

𝑥3
 

⇒    lim
𝑥→0

𝑓′(𝑥) = lim
𝑥→0

2 sin𝑥 − sin2𝑥

𝑥3
 

= lim
𝑥→0

=
2 sin𝑥

𝑥
.
1 − cos 𝑥

𝑥2
= 1 

9 (a) 

We have, 

lim
𝑥→∞

(
3𝑥 − 4

3𝑥 + 4
)
(
𝑥+1

3
)

= lim
𝑥→∞

(1 +
−6

3𝑥 + 2
)

𝑥+1

2

 

= 𝑒
lim
𝑥→∞

−6

3𝑥+2
×
𝑥+1

3 = 𝑒
lim
𝑥→∞

−2𝑥−2

3𝑥+2 = 𝑒−2/3 

10 (c) 

lim
𝑥→0

(1 + 𝑥)8 − 1

(1 + 𝑥)2 − 1
 

= lim
𝑥→0

[(1 + 𝑥)4 + 1][(1 + 𝑥)2 + 1][(1 + 𝑥)2 − 1]

(1 + 𝑥)2 − 1
 

= 2 × 2 = 4 

Alternate 

lim
𝑥→0

(1 + 𝑥)8 − 1

(1 + 𝑥)2 − 1
(
0

0
form) 

lim
𝑥→0

8(1+𝑥)7

2(1+𝑥)
                 (by L’ Hospital’s rule) 

= 4 

11 (a) 

We have, 
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lim
𝑥→𝜋/4

2√2 − (cos 𝑥 + sin 𝑥)3

1 − sin 2𝑥
 

= lim
𝑥→𝜋/4

23/2 − {(cos 𝑥 + sin 𝑥)2}3/2

2 − (1 + sin2𝑥)
 

= lim
𝑥→𝜋/4

23/2 − (1 + sin 2𝑥)3/2

2 − (1 + sin 2𝑥)
 

= lim
𝑦→2

𝑦3/2−23/2

𝑦−2
, where 𝑦 = 1 + sin 2𝑥 

=
3

2
(2)3/2−1 =

3

2
× √2 =

3

√2
 

12 (b) 

We have, 

lim
𝑥→−∞

(3𝑥 + √9𝑥2 − 𝑥) 

= lim
𝑦→∞

(−3𝑦 + √9𝑦2 + 𝑦) ,where 𝑦 = −𝑥 

= lim
𝑦→∞

−9𝑦2 + 9𝑦2 + 𝑦

(3𝑦 + √9𝑦2 + 𝑦)
= lim

𝑦→∞

𝑦

3𝑦 + √9𝑦2 + 𝑦
=

1

3 + 3
=
1

6
 

13 (a) 

lim
𝑥→0

𝑒5𝑥 − 𝑒4𝑥

𝑥
 

= lim
𝑥→0

[
(1 +

5𝑥

1!
+
(5𝑥)2

2!
+⋯) −

(1 +
4𝑥

1!
+
(4𝑥)2

2!
+. . . )

]

𝑥
 

= lim
𝑥→0

𝑥 [
(
5

1!
+
25𝑥

2!
+⋯) −

(
4

1!
+
16

2!
+. . . )

]

𝑥
 

= 1 

14 (a) 

We have, 

𝐿 = lim
𝑥→0

𝑎 − √𝑎2 − 𝑥2 −
𝑥2

4

𝑥4
 

⇒ 𝐿 = lim
𝑥→0

𝑎 − 𝑎 (1 −
𝑥2

𝑎2
)
1/2

−
𝑥2

4

𝑥4
 

⇒ 𝐿 = lim
𝑥→0

𝑎 − 𝑎 {1 −
1

2
∙
𝑥2

𝑎2
−
1

8
∙
𝑥4

𝑎4
+

1

16
∙
𝑥6

𝑎6
…} −

𝑥2

4

𝑥4
 

⇒ 𝐿 = lim
𝑥→0

(
1

2
∙
𝑥2

𝑎
+
1

8
∙
𝑥4

𝑎3
−

1

16
∙
𝑥6

𝑎5
…) −

𝑥2

4

𝑥4
 

⇒ 𝐿 = lim
𝑥→0

𝑥2

2
(
1

𝑎
−
1

2
) +

1

8𝑎3
−
1

16
∙
𝑥2

𝑎5
+⋯ 
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⇒
1

𝑎
−
1

2
= 0 and in that case 𝐿 =

1

8𝑎3
    [∵ 𝐿 is finite] 

⇒ 𝑎 = 2 and 𝐿 =
1

64
 

15 (b) 

lim
𝑥→0

log𝑒(sin 𝑥)
𝑥 = log𝑒 [lim

𝑥→0
(sin 𝑥)𝑥] 

= log𝑒 [lim
𝑥→0

(1 + sin𝑥 − 1)
𝑥(sin𝑥−1)

(sin𝑥−1) ] 

= log𝑒 [𝑒
lim
𝑥→0

  𝑥(sin𝑥−1)
] 

= loge 1 

16 (a) 

We have, 

lim
𝑥→0+

𝑥𝑚 (log 𝑥)𝑛 = lim
𝑥→0+

(log 𝑥)𝑛

𝑥−𝑚
 

⇒ lim
𝑥→0+

𝑥𝑚 (log 𝑥)𝑛 = lim
𝑥→0+

𝑛(log𝑥)𝑛−1
1

𝑥

−𝑚 𝑥−𝑚−1
     [By L’ Hospital’s Rule] 

⇒ lim
𝑥→0+

𝑥𝑚 (log 𝑥)𝑛 = lim
𝑥→0+

𝑛(log 𝑥)𝑛−1

−𝑚 𝑥−𝑚
 

⇒ lim
𝑥→0+

𝑥𝑚 (log 𝑥)𝑛 = lim
𝑥→0+

𝑛(𝑛−1)(log𝑥)𝑛−2
1

𝑥

(−𝑚)2𝑥−𝑚−1
     [By L’ Hospital’s Rule] 

⇒ lim
𝑥→0+

𝑥𝑚 (log 𝑥)𝑛 = lim
𝑥→0+

𝑛(𝑛 − 1)(log 𝑥)𝑛−2

𝑚2𝑥−𝑚
 

= ………………. 

= lim
𝑥→0+

𝑛!

(−𝑚)𝑛𝑥−𝑚
[
Diff. numerator and 
denominator 𝑛 times

] 

= 0 

17 (a) 

lim
𝑥→∞

√1 + 𝑥4 − (1 + 𝑥2)

𝑥2
= lim

𝑥→∞

√1 +
1

𝑥4
− (1 +

1

𝑥2
)

1
 

=
1 − 1

1
= 0 

18 (c) 

Let 𝑦 = lim
𝑥→0

(cosec 𝑥)1/ log 𝑥 

⇒      log 𝑦 = lim
𝑥→0

log cosec 𝑥

log 𝑥
 

= lim
𝑥→0

−cot𝑥

1/𝑥
                 [by L’Hospital’s rule] 

= −lim
𝑥→0

𝑥

tan 𝑥
= −1 

⇒    log 𝑦 = −1 

⇒         𝑦 =
1

𝑒
 

19 (c) 



21 
 

lim
𝑥→1

2𝑥 − 𝑓(𝑥)

𝑥 − 1
 

= lim
𝑥→1

2−𝑓′(𝑥)

1
      (by L’ Hospital’s rule) 

= 2 − 𝑓′(1) 

= 2 − (1) = 1 

20 (d) 

𝑓(0) = lim
𝑥→0

1 − cos(1 − cos𝑥)

𝑥4
 

= lim
𝑥→0

sin(1 − cos 𝑥). sin 𝑥

4𝑥3
 

=
1

4
. lim
𝑥→0

sin(1 − cos 𝑥)

1 − cos 𝑥
.
1 − cos𝑥

𝑥2
.
sin 𝑥

𝑥
 

=
1

4
. 1.
1

2
. 1 =

1

8
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1 (a) 

We have, 

lim
𝑥→∞

𝑥3/2 (√𝑥3 + 1 − √𝑥3 − 1) 

= lim
𝑥→∞

2𝑥3/2

√𝑥3 + 1 + √𝑥3 − 1
 

= lim
𝑥→∞

2𝑥3/2

√1 +
1

𝑥3
+√1 −

1

𝑥3

=
2

1 + 1
= 1 

2 (a) 

Given,     lim
𝑥→𝑎

𝑎𝑥−𝑥𝑎

𝑥𝑥−𝑎𝑎
= −1 

⇒          lim
𝑥→𝑎

𝑎𝑥 log𝑒 𝑎−𝑎𝑥
𝑎−1

𝑥𝑥(1+log𝑒 𝑥)−0
= −1                       [by L’ Hospital’s rule] 

⇒       
𝑎𝑎 log𝑒 𝑎 − 𝑎

𝑎

𝑎𝑎(1 + log𝑒 𝑎)
= −1 

⇒          2 log𝑒 𝑎 = 0       ⇒       𝑎 = 1 

3 (c) 

We have, 

lim
𝑥→∞

{
𝑥3 + 1

𝑥2 + 1
− (𝑎𝑥 + 𝑏)} = 2 

⇒ lim
𝑥→∞

𝑥3(1 − 𝑎) − 𝑏𝑥2 − 𝑎𝑥 + (1 − 𝑏)

𝑥2 + 1
= 2 

⇒ 1− 𝑎 = 0 and −𝑏 = 2 ⇒ 𝑎 = 1, 𝑏 = −2 

4 (d) 

lim
𝑥→0

𝑒𝑥
2
− cos 𝑥

𝑥2
(
0

0
from) 

= lim
𝑥→0

2𝑥𝑒𝑥
2
− sin 𝑥

2𝑥
(
0

0
from) 

= lim
𝑥→0

2𝑒𝑥
2
+ 4𝑥2𝑒𝑥

2
+ cos𝑥

2
 

=
2 + 0 + 1

2
=
3

2
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5 (d) 

lim
𝑛→∞

1

1 − 𝑛3
∑𝑟2 =

𝑛

𝑟=1

lim
𝑛→∞

1

𝑛3 (
1

𝑛3
− 1)

𝑛(𝑛 + 1)(2𝑛 + 1)

6
 

= lim
𝑛→∞

𝑛3 (1 +
1

𝑛
) (2 +

1

𝑛
)

𝑛3 (
1

𝑛3
− 1)6

= −
1

3
 

6 (a) 

lim
𝑥→

𝜋

6

sin2𝑥

sin 𝑥
= lim

𝑥→
𝜋

6

2 sin𝑥 cos 𝑥

sin𝑥
 

= 2 lim
𝑥→

𝜋

6

cos 𝑥 = √3 

7 (a) 

We have, 

lim
𝑥→0

1 − cos(1 − cos 𝑥)

𝑥4
= lim

𝑥→0

1 − cos(2 sin2 𝑥/2)

𝑥4
 

= lim
𝑥→0

2 sin2(sin2 𝑥/2)

𝑥4
= 2 lim

𝑥→0
{
sin(sin2 𝑥/2)

𝑥2
}

2

 

= 2 lim
𝑥→0

{
sin(sin2 𝑥/2)

sin2 𝑥/2
×
sin2 𝑥/2 

𝑥2/4
×
1

4
}

2

= 2(
1

2
)
2

=
1

8
 

8 (d) 

Let 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

We have, 

lim
𝑥→𝑚

|𝑎𝑥2 + 𝑏𝑥 + 𝑐|

𝑎𝑥2 + 𝑏𝑥 + 𝑐
= 1 

⇒ 𝑎𝑥2 + 𝑏𝑚 + 𝑐 > 0 

⇒ 𝑓(𝑚) > 0 

⇒ Point (𝑚, 𝑓(𝑚)) must be on darkened part of the curve 𝑦 = 𝑓(𝑥) 

Thus, options (a), (b) and (c) are true 

 
9 (b) 

lim
𝑥→1

𝑥𝑚−1

𝑥𝑛−1
= lim

𝑥→1

𝑚𝑥𝑚−1

𝑛𝑥𝑛−1
                                  [by L’ Hospital’s rule] 
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=
𝑚

𝑛
 

10 (d) 

lim
𝑥→𝛼

1 − cos(𝑎𝑥2 + 𝑏𝑥 + 𝑐)

(𝑥 − 𝛼)2
= lim

𝑥→𝛼

2 sin2 (
𝑎𝑥2+𝑏𝑥+𝑐

2
)

(𝑥 − 𝛼)2
 

[Since 𝛼 and 𝛽 are the roots of 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, so it can be written as 𝑎(𝑥 − 𝛼)(𝑥 − 𝛽) =

0] 

= lim
𝑥→𝛼

2 sin2 (
𝑎(𝑥−𝛼)(𝑥−𝛽)

2
)

(𝑥 − 𝛼)2
 

= lim
𝑥→𝛼

2 sin2 (
𝑎

2
(𝑥 − 𝛼)(𝑥 − 𝛽)) (

𝑎

2
)
2
(𝑥 − 𝛽)2

[(
𝑎

2
) (𝑥 − 𝛼)(𝑥 − 𝛽)]

2  

= lim
𝑥→𝛼

 2 (
𝑎

2
)
2

(𝑥 − 𝛽)2 =
𝑎2

2
(𝛼 − 𝛽)2 

11 (c) 

lim
𝑥→0

[
2𝑥−1

√1+𝑥−1
] = lim

𝑥→0

2𝑥 log𝑒 2
1

2√1+𝑥

          [by L’ Hospital’s rule] 

= 2 log𝑒 2 = log𝑒 4 

12 (b) 

lim
𝑥→0

(
𝑥

√1 + 𝑥 − √1 − 𝑥
) 

= lim
𝑥→0

(
𝑥(√1 + 𝑥 + √1 − 𝑥)

2𝑥
) 

= 1 

13 (c) 

Given,  lim
𝑥→0

log(3+𝑥)−log(3−𝑥)

𝑥
= 𝑘 

using L’ Hospital’s rule 

⇒                 lim
𝑥→0

(
1

3+𝑥
+

1

3−𝑥
)

1
= 𝑘 

⇒              
1

3
+
1

3
= 𝑘    ⇒       𝑘 =

2

3
 

14 (a) 

We have, 

lim
𝑥→∞

(1 +
1

𝑎 + 𝑏𝑥
)
𝑐+𝑑𝑥

= 𝑒
lim
𝑥→∞

𝑐+𝑑𝑥

𝑎+𝑏𝑥 = 𝑒𝑑/𝑏 

15 (c) 

lim
𝑥→0

(
∫ sec2 𝑡 𝑑𝑡
𝑥2

0

𝑥 sin 𝑥
) = lim

𝑥→0

sec2𝑥2. 2𝑥

sin 𝑥 + 𝑥 cos 𝑥
 

= lim
𝑥→0

2𝑥. sec2𝑥2

𝑥 (
sin𝑥

𝑥
+ cos 𝑥)
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=
2 × 1

1 + 1
= 1 [∵  lim

𝑥→0

sin 𝑥

𝑥
= 1] 

16 (c) 

It is fundamental co0ncept of indeterminate 

𝑖𝑒,             lim
𝑥→∞

sin 𝑥

𝑥
=
sin∞

∞
 

= 0 × finite term = 0 

17 (a) 

Using expressions of cos𝑥 and log(1 + 𝑥), the given limit is equal to 

lim
𝑥→0

𝑥 {1 −
𝑥2

2!
+
𝑥4

4!
−
𝑥6

6!
…} − {𝑥 −

𝑥2

2
+
𝑥3

3
−
𝑥4

4
…}

𝑥2
 

= lim
𝑥→0

(
1

2
−
𝑥

2!
−
𝑥

3
+⋯) =

1

2
 

18 (c) 

Let 𝐴 = lim
𝑛→∞

1

𝑛𝑘
{(𝑛 + 1)𝑘(𝑛 + 2)𝑘…(𝑛 + 𝑛)𝑘…(𝑛 + 𝑛)𝑘}1/𝑛 

Then, 

𝐴 = lim
𝑛→∞

{(1 +
1

𝑛
)
𝑘

(1 +
2

𝑛
)
𝑘

…(1 +
1

𝑛
)
𝑘

}

1/𝑛

 

⇒ log𝐴 = lim
𝑛→∞

1

𝑛
∑ log (1 +

𝑟

𝑛
)
𝑘

𝑟=1𝑛

= 𝑘 lim
𝑛→∞

∑
1

𝑛

𝑛

𝑟=1

log (1 +
𝑟

𝑛
) 

⇒ log𝐴 = 2𝑘(log 2 − 1/2) = log 4𝑘 − 𝑘 

⇒ 𝐴 = (
4

𝑒
)
𝑘

 

19 (d) 

LHL= lim
𝑥→0

−sin𝑥

𝑥
 

= −1 

RHL= lim
𝑥→0

sin𝑥

𝑥
 

= 1 

⇒          LHL ≠ RHL 

⇒          lim
𝑥→0

sin |𝑥|

𝑥
 Does not exist. 

20 (a) 

We have, 

lim
𝑥→∞

{
𝑥2 sin (

1

𝑥
) − 𝑥

1 − |𝑥|
} 

= lim
𝑥→∞

𝑥2 sin(𝑥−1) − 𝑥

1 − 𝑥
 

= lim
𝑥→∞

(
sin(𝑥−1)

𝑥−1
) − 1

𝑥−1 − 1
=
1 − 1

0 − 1
= 0 
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1 (b) 

We have, 

𝑙1 = lim
𝑥→−2

(𝑥 + |𝑥|) = −2 + 2 = 0 

𝑙2 = lim
𝑥→−2

(2𝑥 + |𝑥|) = −4 + 2 = −2 

and 𝑙3 = lim
𝑥→𝜋/2

cos𝑥

𝑥−𝜋/2
= lim

𝑥→𝜋/2

sin(𝜋/2)

−(𝜋/2−𝑥)
= −1 

∴ 𝑙2 < 𝑙3 < 𝑙1 

2 (b) 

We have, 

lim
𝑥→∞

(
𝑥 + 2

𝑥 + 1
)
𝑥+3

= lim
𝑥→∞

(1 +
1

𝑥 + 1
)
𝑥+3

= 𝑒
lim
𝑥→∞

𝑥+3

𝑥+1 = 𝑒 

3 (b) 

We have, 

lim
𝑥→0

1

𝑥12
{1 − cos

𝑥2

2
− cos

𝑥4

4
+ cos

𝑥2

2
cos

𝑥4

4
} 

= lim
𝑥→0

(1 − cos
𝑥2

2
) (1 − cos

𝑥4

4
)

𝑥8
 

=
1

64
lim
𝑥→0

1 − cos
𝑥2

2

(
𝑥2

2
)
2 ×

1 − cos
𝑥4

4

(
𝑥4

4
)
2  

=
1

64
×
1

2
×
1

2
=

1

256
       [∵ lim

𝜃→0

1 − cos 𝜃

𝜃2
=
1

2
] 

4 (c) 

lim
𝑥→∞

𝑓(𝑥) = lim
𝑥→∞

√
𝑥 − sin𝑥

𝑥 + cos2 𝑥
 

= lim
𝑥→∞

√
𝑥 −

sin𝑥

𝑥

1 +
cos2 𝑥

𝑥

 

= √
1 − 0

1 + 0
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    [∵  
sin𝑥

𝑥
→ 0,

cos2 𝑥

𝑥
→ 0 as 𝑥 → ∞ ] 

= 1 

5 (c) 

We have, 

lim
𝑥→1

(2 − 𝑥)tan
𝜋 𝑥

2 = lim
𝑥→1

{1 + (1 − 𝑥)}tan
𝜋 𝑥

2 = 𝑒
lim
𝑥→1

(1−𝑥) tan
𝜋𝑥

2  

= 𝑒
lim
ℎ→0

−ℎ tan(
𝜋

2
+
𝜋ℎ

2
)
= 𝑒

lim
ℎ→0

ℎ cot
𝜋ℎ

2 = 𝑒
lim
ℎ→0

ℎ

tan(
𝜋ℎ
2
) = 𝑒2/𝜋 

6 (a) 

We know that, if 𝑟 < 1, then 

lim
𝑛→∞

𝑟𝑛 = 0 

And if 𝑟 > 1, then 

lim
𝑛→∞

𝑟𝑛 = ∞ 

Here,   lim
𝑛→∞

𝑟𝑛 = 0 

∴      𝑟 < 1   𝑖𝑒,     𝑟 =
4

5
 

7 (a) 

 lim
𝑥→0

5𝑥−5−𝑥

2𝑥
= lim

𝑥→0

5𝑥 log5−5−𝑥 log 5

2
 

[by L’ Hospital’s rule] 

=
log5 + log 5

2
 

= log5 

8 (d) 

lim
𝑥→0

√1 − cos 2𝑥

√2𝑥
= lim

𝑥→0

√2 sin2 𝑥

√2𝑥
 

= lim
𝑥→0

sin |𝑥|

𝑥
= 𝑓(𝑥)                                  [say] 

Now,   𝑓(0 + 0) = lim
ℎ→0

| sin(0+ℎ)|

0+ℎ
= 1 

𝑓(0 − 0) = lim
ℎ→0

| sin(0 − ℎ) |

−ℎ
= −1 

∵      𝑓(0 + 0) ≠ 𝑓(0 − 0) 

∴ The limit of function does not exist. 

9 (c) 

We have, 

lim
𝑥→∞

𝑎𝑥 sin (
𝑏

𝑎𝑥
) = lim

𝑥→∞

sin (
𝑏

𝑎𝑥
)

(
𝑏

𝑎𝑥
)
. 𝑏 = 1 ∙ 𝑏 = 𝑏 

10 (d) 

lim
𝑥→∞

(
𝑥3

3𝑥2 − 4
−

𝑥2

3𝑥 + 2
) 

= lim
𝑥→∞

𝑥3(3𝑥 + 2) − 𝑥2(3𝑥2 − 4)

(3𝑥2 − 4)(3𝑥 + 2)
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= lim
𝑥→∞

2𝑥3 + 4𝑥2

9𝑥3 + 6𝑥2 − 12𝑥 − 8
 

= lim
𝑥→∞

2 + 4/𝑥

9 + 6/𝑥 − 12/𝑥2 − 8/𝑥3
=
2

9
 

11 (a) 

We have, 

lim
𝑥→0

𝑒𝑥
2
− cos 𝑥

𝑥2
= lim

𝑥→0
{
(𝑒𝑥

2
− 1)

𝑥2
+
(1 − cos 𝑥)

𝑥2
} 

= lim
𝑥→0

𝑒𝑥
2
− 1

𝑥2
+ lim
𝑥→0

1 − cos𝑥

𝑥2
= 1 +

1

2
=
3

2
 

12 (d) 

Let 𝑥 =
1

𝑦
. Then, 

lim
𝑥→∞

{
𝑎1
1/𝑥

+ 𝑎2
1/𝑥

+⋯+ 𝑎𝑛
1/𝑥

𝑛
}

𝑛𝑥

 

= lim
𝑦→0

{
𝑎1
𝑦
+ 𝑎2

𝑦
+⋯+ 𝑎𝑛

𝑦

𝑛
}

𝑛/𝑦

 

= lim
𝑦→0

{
1 + 𝑎1

𝑦
+ 𝑎2

𝑦
+⋯+ 𝑎𝑛

𝑦
− 𝑛

𝑛
}

𝑛/𝑦

 

= 𝑒
lim
𝑦→0

{
𝑎1
𝑦
−1

𝑦
+
𝑎2
𝑦
−1

𝑦
+⋯+𝑎𝑛

𝑦
−1}

𝑛/𝑦

 

= 𝑒log𝑎1+log𝑎2+⋯+log𝑎𝑛 = 𝑒log(𝑎1𝑎2……𝑎𝑛) = 𝑎1𝑎2𝑎3…𝑎𝑛 

13 (b) 

lim
𝑥→0

sin2 𝑥 + cos 𝑥 − 1

𝑥2
 

= lim
𝑥→0

cos 𝑥 + cos2 𝑥

𝑥2
 

= lim
𝑥→0

cos 𝑥 .
1 − cos 𝑥

𝑥2
 

= 1.
1

2
=
1

2
 

14 (b) 

We have, 

lim
𝑥→0

sin4𝑥

1 − √1 − 𝑥
= lim

𝑥→0

sin4𝑥

𝑥
(1 + √1 − 𝑥) 

= lim
𝑥→0

4 (
sin4𝑥

4𝑥
) (1 + √1 − 𝑥) = 8 

15 (a) 

lim
𝑥→1

𝑥8 − 2𝑥 + 1

𝑥4 − 2𝑥 + 1
= lim

𝑥→1

8𝑥7 − 2

4𝑥3 − 2
 

=
8−2

4−2
= 3     [using L’ Hospital’s rule] 

166 (a) 
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lim
𝑥→∞

√𝑎2𝑥2 + 𝑎𝑥 + 1 − √𝑎2𝑥2 + 1 

= lim
𝑥→∞

𝑎2𝑥2 + 𝑎𝑥 + 1 − 𝑎2𝑥2 − 1

√𝑎2𝑥2 + 𝑎𝑥 + 1 + √𝑎2𝑥2 + 1
 

= lim
𝑥→∞

𝑎𝑥

𝑥 [√𝑎2 +
𝑎

𝑥
+

1

𝑥2
+√𝑎2 +

1

𝑥2
]

 

=
𝑎

√𝑎2 + √𝑎2
=
1

2
 

17 (d) 

LHL= lim
𝑥→0−

(−1)[𝑥] 

= lim
ℎ→0

(−1)[0−ℎ] = (−1)−1 = −1 

RHL= lim
𝑥→0+

(−1)[𝑥] = lim
ℎ→0

(−1)[0+ℎ] 

= (−1)0 = 1 

∵    LHL≠RHL 

∴   Limit does not exist. 

18 (a) 

lim
𝑥→0

(1 − 𝑒𝑥) sin 𝑥

(𝑥 + 𝑥2)𝑥
 

= lim
𝑥→0

(−𝑥 −
𝑥2

2!
−
𝑥3

3!
−. . . )

𝑥(1 + 𝑥)
× lim
𝑥→0

sin 𝑥

𝑥
 

= −1 × 1 = −1 

19 (c) 

lim
𝑥→∞

(
𝑥 + 3

𝑥 + 1
)
𝑥+2

= lim
𝑥→∞

[(1 +
2

𝑥 + 1
)
(
𝑥+2

2
)

]

2

𝑥+2
×(𝑥+2)

 

= lim
𝑥→∞

(1 +
2

𝑥 + 1
)
(
𝑥+2

2
)[
2(𝑥+2)

𝑥+1
]

 

= 𝑒
lim
𝑥→∞

(2+4/𝑥)

(1+1/𝑥) 

= 𝑒2 

20 (b) 

Since,  𝛼 is a repeated root. 

∴      𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 𝑎(𝑥 − 𝛼)2 

Now,       lim
𝑥→𝛼

sin(𝑎𝑥2+𝑏𝑥+𝑐)

(𝑥−𝛼)2
 

= lim
𝑥→𝛼

sin𝑎(𝑥 − 𝛼)2

𝑎(𝑥 − 𝛼)2
× 𝑎 

= lim
𝑥→𝛼

𝑎(1) =𝑎 
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1 (b) 

We have, 

lim
𝑥→0

𝑒𝑥−1−𝑥

𝑥2
= lim

𝑥→0

𝑒𝑥−1

2𝑥
=

1

2
   [Using L’ Hospital’s Rule] 

2 (c) 

lim
𝑥→∞

(2𝑥 + 1)40(4𝑥 − 1)5

(2𝑥 + 3)45
= lim

𝑥→∞

𝑥40 (2 +
1

𝑥
)
40
𝑥5 (4 −

1

𝑥
)
5

𝑥45 (2 +
3

𝑥
)
45  

=
(2 + 0)40(4 − 0)5

(2 + 0)45
=
250

245
= 32 

3 (c) 

∴     lim
𝑥→3−

𝑓(𝑥) = lim
𝑥→3−

([𝑥 − 3] + |𝑥 − 4|) 

= lim
ℎ→0

([3 − ℎ − 3] + |3 − ℎ − 4|) 

= lim
ℎ→0

([−ℎ] + 1 + ℎ) 

= −1 + 1 + 0 = 0 

4 (d) 

We have, 

lim
𝑥→2−

{𝑥 + (𝑥 − [𝑥]2} = lim
𝑥→2−

𝑥 + lim
𝑥+2−

(𝑥 − [𝑥])2 

5 (d) 

We have, 

lim
𝑥→∞

(
𝑥2 + 2𝑥 + 3

2𝑥2 + 𝑥 + 5
)

3𝑥−2

3𝑥+2

= lim
𝑥→∞

(
1 +

2

𝑥
+

3

𝑥2

2 +
1

𝑥
+

5

𝑥2

)

1−2/3𝑥

1+2/3𝑥

= (
1

2
)
1

=
1

2
 

6 (c) 

lim
𝑥→0

[
𝑒sin𝑥 − 𝑒𝑥

sin𝑥 − 𝑥
] = lim

𝑥→0
[
𝑒𝑥(𝑒sin𝑥−𝑥 − 1)

sin𝑥 − 𝑥
] 

= lim
𝑥→0

 𝑒𝑥 lim
𝑥→0

[
𝑒sin𝑥−𝑥 − 1

sin𝑥 − 𝑥
] 

= 𝑒0 × 1 = 1 

7 (b) 

We have, 

Topic :-LIMITS & DERIVATIVES 
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lim
𝑥→1

(log2 2𝑥)
log𝑥 5 

= lim
𝑥→1

(log2 2 + log2 𝑥)
log𝑥 5 

= lim
𝑥→1

(1 + log2 𝑥)
1/ log5 𝑥 = 𝑒

lim
𝑥→1

log2 𝑥.
1

log5 𝑥 

= 𝑒
lim
𝑥→1

log2 5 = 𝑒log2 5 

8 (a) 

𝑓(𝑥) is a positive increasing function 

⇒     0 < 𝑓(𝑥) < 𝑓(2𝑥) < 𝑓(3𝑥) 

⇒     0 < 1 <
𝑓(2𝑥)

𝑓(𝑥)
<
𝑓(3𝑥)

𝑓(𝑥)
 

⇒       lim
𝑥→∞

1 < lim
𝑥→∞

 
𝑓(2𝑥)

𝑓(𝑥)
< lim

𝑥→∞

𝑓(3𝑥)

𝑓(𝑥)
 

By Sandwich theorem 

lim
𝑥→∞

𝑓(2𝑥)

𝑓(𝑥)
= 1 

9 (c) 

LHL= lim
𝑥→3−

𝑓(𝑥) = lim
𝑥→3−

𝑥2 − 3 

= 9 − 3 = 6 

And    RHL= lim
𝑥→3+

𝑓(𝑥) = lim
𝑥→3+

2𝑥 + 5 

= 2 × 3 + 5 = 11 

∴ 6 and 11 are the roots of equation 

∴   Required equation is 

𝑥2 − (sum of roots)𝑥 + (product of roots) = 0 

⇒          𝑥2 − (11 + 6)𝑥 + (11 × 6) = 0 

⇒         𝑥2 − 17𝑥 + 66 = 0 

10 (c) 

We have, 

𝑓(𝑥) = {𝑥 sin (
1

𝑥
) , 𝑥 ≠ 0

0, 𝑥 = 0
 

∴ lim
𝑥→0−

𝑓(𝑥) = lim
𝑥→0

𝑓(0 − ℎ) = lim
𝑥→0

−ℎ sin (−
1

ℎ
) 

⇒ lim
𝑥→0−

𝑓(𝑥) = lim
𝑥→0

ℎ sin (
1

ℎ
) = 0 

Similarly, we have lim
𝑥→0+

𝑓(𝑥) = 0 

Hence, lim
𝑥→0

𝑓(𝑥) = 0 

11 (d) 

We have, 𝑓(𝑥)
|𝑥+𝜋|

sin𝑥
 

∴ lim
𝑥→−𝜋−

𝑓(𝑥) = lim
ℎ→0

𝑓(−𝜋 − ℎ) = lim
ℎ→0

|−𝜋 − ℎ + 𝜋|

sin(−𝜋 − ℎ)
 

⇒ lim
𝑥→−𝜋−

𝑓(𝑥) = − lim
ℎ→0

ℎ

sin(𝜋 + ℎ)
= lim

ℎ→0

ℎ

sin ℎ
= 1 
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and, 

lim
𝑥→−𝜋+

𝑓(𝑥) = lim
ℎ→0

𝑓(−𝜋 + ℎ) = lim
ℎ→0

|−𝜋 + ℎ + 𝜋|

sin(−𝜋 + ℎ)
 

⇒ lim
𝑥→−𝜋+

𝑓(𝑥) = − lim
ℎ→0

ℎ

sinℎ
= −1 

Hence, lim
𝑥→−𝜋

𝑓(𝑥) does not exist 

12 (d) 

We have, 

lim
𝑥→3

𝑓(𝑥) − 𝑓(3)

𝑥 − 3
= 𝑓′(3) 

Now, 𝑓′(𝑥) =
𝑥

(18−𝑥2)3/2
⇒ 𝑓′(3) =

3

(9)3/2
=

1

9
 

13 (c) 

We have, 

lim
𝑥→∞

5𝑥+1 − 7𝑥+1

5𝑥 − 7𝑥
= lim

𝑥→∞

5. (
5

7
)
𝑥
− 7

(
5

7
)
𝑥
− 1

=
5 × 0 − 7

0 − 1
= 7 

14 (d) 

We have, 

𝐴𝑖 =
𝑥−𝑎𝑖

|𝑥−𝑎𝑖|
, 𝑖 = 1, 2, … , 𝑛 and 𝑎1 < 𝑎2 < ⋯ < 𝑎𝑛−1 < 𝑎𝑛 

Let 𝑥 be in the left neighbourhood of 𝑎𝑚. Then, 

𝑥 − 𝑎𝑖 < 0 for 𝑖 = 𝑚,𝑚 + 1,… , 𝑛 

and, 

𝑥 − 𝑎𝑖 > 0 for 𝑖 = 1, 2,… ,𝑚 − 1 

𝐴𝑖 =

{
 

 =
(𝑥 − 𝑎𝑖)

−(𝑥 − 𝑎𝑖)
= −1 for 𝑖 = 𝑚,𝑚 + 1,… , 𝑛

=
𝑥 − 𝑎𝑖
𝑥 − 𝑎𝑖

= 1 for 𝑖 = 1, 2, … ,𝑚 − 1
 

Similarly, if 𝑥 is in the right neighbourhood of 𝑎𝑚. Then, 

𝑥 − 𝑎𝑖 < 0 for 𝑖 = 𝑚 + 1,… , 𝑛 and 𝑥 − 𝑎𝑖 > 0 for 𝑖 = 1, 2, … . ,𝑚 

∴ 𝐴𝑖 = {

𝐴𝑖 =
𝑥 − 𝑎𝑖

−(𝑥 − 𝑎𝑖)
= −1 for 𝑖 =  𝑚 + 1,… , 𝑛

𝐴𝑖 =
𝑥 − 𝑎𝑖
𝑥 − 𝑎𝑖

= 1 for 𝑖 = 1, 2, … ,𝑚
 

Thus, we have 

lim
𝑥→𝑎𝑚

−
(𝐴1 𝐴2…𝐴𝑛) = (−1)

𝑛−𝑚+1 

and, 

lim
𝑥→𝑎𝑚

+
(𝐴1 𝐴2…𝐴𝑛) = (−1)

𝑛−𝑚 

Hence, lim
𝑥→𝑎𝑚

(𝐴1 𝐴2…𝐴𝑛) does not exist 

15 (a) 

We have, 
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lim
𝑥→−1

(1 + 𝑥)(1 − 𝑥2)(1 + 𝑥3)(1 − 𝑥4)… (1 + 𝑥4𝑛−1)(1 − 𝑥4𝑛)

[(1 + 𝑥)(1 − 𝑥2)(1 + 𝑥3)(1 − 𝑥4)… (1 − 𝑥2𝑛)]2
 

= lim
𝑥→−1

(1 + 𝑥2𝑛+1)(1 − 𝑥2𝑛+2)… (1 + 𝑥4𝑛−1)(1 − 𝑥4𝑛)

(1 + 𝑥)(1 − 𝑥2)(1 + 𝑥3)(1 − 𝑥4)… (1 − 𝑥2𝑛)
 

= lim
𝑥→−1

{
1 + 𝑥2𝑛+1

1 + 𝑥
×
1 − 𝑥2𝑛+2

1 − 𝑥2
×
1 + 𝑥2𝑛+3

1 + 𝑥3
× …×

1 − 𝑥4𝑛

1 − 𝑥2𝑛
} 

= lim
𝑥→−1

{
𝑥2𝑛+1 + 1

𝑥 + 1
×
𝑥2𝑛+2 − 1

𝑥2 − 1
×
𝑥2𝑛+3 + 1

𝑥3 + 1
× …×

𝑥4𝑛 − 1

𝑥2𝑛 − 1
} 

= lim
𝑥→−1

{
𝑥2𝑛+1 − (−1)2𝑛+1

𝑥 − (−1)
×
𝑥2𝑛+2 − (−1)2𝑛+2

𝑥2 − (−1)2
} 

× {
𝑥2𝑛+3 − (−1)2𝑛+3

𝑥3 − (−1)3
× …×

𝑥4𝑛 − (−1)4𝑛

𝑥2𝑛 − (−1)2𝑛
} 

=
2𝑛 + 1

1
×
2𝑛 + 2

2
×
2𝑛 + 3

3
× …×

4𝑛

2𝑛
 

=
4𝑛!

{(2𝑛)!}2
=  4𝑛𝐶2𝑛 

16 (a) 

We have, 

lim
𝑥→∞

log𝑥

𝑥𝑛
= lim

𝑥→∞

1

𝑛 𝑥𝑛
= 0   [By L’ Hospital’s Rule] 

17 (b) 

 lim
𝑥→9

√𝑓(𝑥)−3

√𝑥−3
= lim

𝑥→9

𝑓(𝑥)−9

𝑥−9
×

√𝑥+3

√𝑓(𝑥)+3
 

= 𝑓′(9) × (
√9 + 3

√𝑓(9) + 3
) 

= 𝑓′(9) ×
3 + 3

3 + 3
= 3 

18 (a) 

We have, 

lim
𝑛→∞

𝑥2𝑛 = {
0, if |𝑥| < 1
1, if |𝑥| = 1 
∞, if |𝑥| > 1

 

∴ 𝑓(𝑥) = lim
𝑛→∞

1 −
1

𝑥2𝑛

1 +
1

𝑥2𝑛

= lim
𝑛→∞

{
−1, |𝑥| < 1
0, |𝑥| = 1
1, |𝑥| > 1

 

19 (b) 

lim
𝑥→1

𝑒−𝑥 − 𝑒−1

𝑥 − 1
=
1

𝑒
lim
𝑥→1

𝑒−(𝑥−1) − 1

𝑥 − 1
= −

1

𝑒
 

20 (c) 

lim
𝑛→∞

𝑥𝑛

𝑥𝑛 + 1
= lim

𝑛→∞

𝑥𝑛

(1 + 1/𝑥𝑛)𝑥𝑛
 

= lim
𝑛→∞

1

1 +
1

𝑥𝑛

= 1 
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1 (b) 

We have, 

𝑥2 + 4𝑥 + 5 = (𝑥 + 2)2 + 1 ≥ 1 for all 𝑥 

∴ 𝑎 = 1 

𝑏 = lim
𝜃→0

1 − cos2 𝜃

𝜃2
= 1 

∴ ∑  𝑛𝐶𝑟

𝑛

𝑟=0

 𝑎𝑟  𝑏𝑛−𝑟 = (𝑎 + 𝑏)𝑛 = 2𝑛 

2 (c) 

We have, 

lim
𝑛→∞

{1 + (
𝑥

𝑦
)
𝑛

}
1/𝑛

= lim
𝑛→∞

𝑦 (1 + 0)1/𝑛 = 𝑦 × 10 = 𝑦 

3 (b) 

lim
𝑥→1

(log 𝑒𝑥)1/ log 𝑥 = lim
𝑥→1

[log 𝑒 + log 𝑥]1/ log𝑥 

= lim
𝑥→1

[1 + log 𝑥]1/ log𝑥 

= 𝑒
lim
𝑥→1

 
log𝑥

log𝑥 = 𝑒 

4 (a) 

We have, 

lim
𝑥→∞

{𝑎𝑥 −
𝑥2 + 1

𝑥 + 1
} = 𝑏 ⇒ lim

𝑥→∞

(𝑎 − 1)𝑥2 + 𝑎𝑥 − 1

𝑥 + 1
= 𝑏 

Since 𝑏 is a finite number. Therefore, degree of numerator must be less than or equal to that of the 

denominator 

∴ 𝑎 − 1 = 0 ⇒ 𝑎 = 1 

Now, 

lim
𝑥→∞

(𝑎 − 1)𝑥2 + 𝑎𝑥 − 1

𝑥 + 1
= 𝑏 ⇒ lim

𝑥→∞

𝑎𝑥 − 1

𝑥 + 1
= 𝑏 ⇒ 𝑎 = 𝑏 

Hence, 𝑎 = 𝑏 = 1 

5 (b) 

Given limit 

= lim
𝑥→0

∫
𝑡 log(1+𝑡)

𝑡4+4
𝑑𝑡

𝑥

0

𝑥3
 

Using L’ Hospital’s rule, 

= lim
𝑥→0

𝑥 log(1+𝑥)

𝑥4+4

3𝑥2
 

= lim
𝑥→0

 
log(1 + 𝑥)

3𝑥
.

1

𝑥4 + 4
 

=
1

3
.
1

4
=
1

12
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6 (d) 

We know,  lim
𝑛→∞

 𝑥2𝑛 = {
∞,   if 𝑥2 > 1

1,   if  𝑥2 = 1

0,   if 𝑥2 < 1

 

Given,    𝑓(𝑥) = lim
𝑛→∞

log(2+𝑥)−𝑥2𝑛 sin𝑥

1+𝑥2𝑛
 

For   𝑥2 = 1,      𝑓(𝑥) = lim
𝑛→∞

log3−sin1

2
 

=
1

2
 (log 3 − sin1) 

For  𝑥2 < 1, 

𝑓(𝑥) = log(2 + 𝑥) 

Foe  𝑥2 > 1, 

𝑓(𝑥) = lim
𝑛→∞

(
1

𝑥2𝑛
) log(2 + 𝑥) − sin 𝑥

(1 +
1

𝑥2𝑛
)

 

= −sin𝑥 

∴           𝑓(𝑥) =

{
 

 
log(2 + 𝑥),   𝑥2 < 1

1

2
(log 3 − sin 1) ,    𝑥 = 1

− sin𝑥,    𝑥2 > 1

 

∴  lim
𝑥→1−

 𝑓(𝑥) = lim
ℎ→0

log(2 + 1 − ℎ) 

=log 3 

lim
𝑥→1+

 𝑓(𝑥) = lim
ℎ→0

[− sin(1 + ℎ)] 

= −sin1 

It is clear that both limits exist and lim
𝑥→1−

 𝑓(𝑥) ≠ lim
𝑥→1+

 𝑓(𝑥) 

7 (d) 

We have, 

lim
𝑥→∞

∫ 𝑥 𝑒𝑥
2
 𝑑𝑥

2𝑥

0

𝑒4𝑥
2 = lim

𝑥→∞

∫ 𝑒𝑥
2
𝑑 (𝑥2)

2𝑥

0

2𝑒4𝑥
2 = lim

𝑥→∞

[𝑒𝑥
2
]
2𝑥

2𝑒4𝑥
2  

⇒ lim
𝑥→∞

∫ 𝑥 𝑒𝑥
2
 𝑑𝑥

2𝑥

0

𝑒4𝑥
2 = lim

𝑥→∞

𝑒4𝑥
2
− 1

2 𝑒4𝑥
2 = lim

𝑥→∞
(
1

2
−

1

𝑒4𝑥
2) =

1

2
 

8.  (c) 

We have, 

lim
𝑥→𝜋/2

tan2 𝑥 (√2 sin2 𝑥 + 3 sin𝑥 + 4 − √sin2 𝑥 + 6 sin 𝑥 + 2) 

= lim
𝑥→𝜋/2

tan2 𝑥
(2 sin2 𝑥 + 3 sin 𝑥 + 4 − sin2 𝑥 − 6 sin𝑥 − 2)

√2 sin2 𝑥 + 3 sin 𝑥 + 4 + √sin2 𝑥 + 6 sin 𝑥 + 2
 

= lim
𝑥→𝜋/2

tan2 𝑥 (sin2 𝑥 − 3 sin𝑥 + 2)

√2 sin2 𝑥 + 3 sin𝑥 + 4 + √sin2 𝑥 + 6 sin𝑥 + 2
 

= lim
𝑥→𝜋/2

sin2 𝑥 (sin 𝑥 − 1)(sin 𝑥 − 2)

(1 − sin2 𝑥)(√2 sin2 𝑥 + 3 sin 𝑥 + 4 + √sin2 𝑥 + 6 sin𝑥 + 2)
 

= lim
𝑥→𝜋/2

−sin2 𝑥 (sin𝑥 − 2)

(1 + sin 𝑥)(√2 sin2 𝑥 + 3 sin𝑥 + 4 + √sin2 𝑥 + 6 sin𝑥 + 2)
 

=
1

2(√9 + √9)
=
1

12
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9 (b) 

lim
𝑥→∞

(1 +
1

𝑥 + 1
)
𝑥+3

 

= 𝑒
lim
𝑥→∞

𝑥+3

𝑥+1 = 𝑒 

10 (a) 

𝑓(𝑥) = cot−1 (
3𝑥 − 𝑥3

1 − 3𝑥2
) =

𝜋

2
− 3 tan−1 𝑥 

and  𝑔(𝑥) = cos−1 (
1−𝑥2

1+𝑥2
) = 2 tan−1 𝑥 

∴      lim
𝑥→𝑎

𝑓(𝑥) − 𝑓(𝑎)

𝑔(𝑥) − 𝑔(𝑎)
  

= lim
𝑥→𝑎

 

𝜋

2
− 3 tan−1 𝑥 −

𝜋

2
+ 3 tan−1 𝑎

2 tan−1 𝑥 − 2 tan−1 𝑎
 

= −
3

2
lim
𝑥→𝑎

 
tan−1 𝑥 − tan−1 𝑎

tan−1 𝑥 − tan−1 𝑎
= −

3

2
 

11 (b) 

We have, 

lim
𝑥→2−

𝑓(𝑥) = lim
ℎ→0

𝑓(2 − ℎ) 

⇒ lim
𝑥→2−

𝑓(𝑥) = lim
ℎ→0

𝑘((2 − ℎ)2 − 4)

2 − (2 − ℎ)
= 𝑘 lim

ℎ→0

ℎ(ℎ − 4)

ℎ
= −4𝑘 

lim
𝑥→2+

𝑓(𝑥) = lim
ℎ→0

𝑓(2 + ℎ) = lim
ℎ→0

𝑘((2 + ℎ)2 − 4)

2 − (2 + ℎ)
 

⇒ lim
𝑥→2+

𝑓(𝑥) = 𝑘 lim
ℎ→0

ℎ(ℎ + 4)

−ℎ
= −4𝑘 

∴ lim
𝑥→2−

𝑓(𝑥) = lim
𝑥→2+

𝑓(𝑥) for all 𝑘 ∈ 𝑅 

12 (c) 

We have, 

lim
𝑥→0

1 − cos3 𝑥

𝑥 sin𝑥 cos 𝑥
 

= lim
𝑥→0

(1 − cos 𝑥)(1 + cos 𝑥 + cos2 𝑥)

𝑥 sin𝑥 cos 𝑥
 

= lim
𝑥→0

2 sin𝑥/2
2  

𝑥. 2 sin (
𝑥

2
) cos (

𝑥

2
)
×
(1 − cos 𝑥 + cos2 𝑥)

cos 𝑥
 

= lim
𝑥→0

sin (
𝑥

2
)

2(𝑥/2)
×
1 + cos 𝑥 + cos2 𝑥

cos (
𝑥

2
) cos 𝑥

=
1

2
× 3 =

3

2
 

13 (b) 

We have, 

lim
𝑥→∞

√
𝑥 + sin𝑥

𝑥 − cos 𝑥
= lim

𝑥→∞
√
1 +

sin𝑥

𝑥

1 −
cos𝑥

𝑥

= √
1 + 0

1 − 0
= 1 
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14 (a) 

Since,  𝑓′(𝑎) exists. 

∴   𝑓′(𝑎) = lim
ℎ→0

 𝑓(𝑥) −  𝑓(𝑎)

𝑥 − 𝑎
 

Now,         lim
𝑥→𝑎

𝑥𝑓(𝑎)−𝑎𝑓(𝑥)

𝑥−𝑎
 

= lim
𝑥→𝑎

𝑥𝑓(𝑎) − 𝑎𝑓(𝑎) + 𝑎𝑓(𝑎) − 𝑎𝑓(𝑥)

𝑥 − 𝑎
 

= lim
𝑥→𝑎

𝑓(𝑎) − (𝑥 − 𝑎)

(𝑥 − 𝑎)
− 𝑎 lim

𝑥→𝑎

 𝑓(𝑥) −  𝑓(𝑎)

(𝑥 − 𝑎)
 

= 𝑓(𝑎) − 𝑎 𝑓′(𝑎) 

15 (d) 

We have, 

lim
ℎ→0

sin(𝑎 + 3ℎ) − 3 sin(𝑎 + 2ℎ) + 3 sin(𝑎 + ℎ) − sin 𝑎

ℎ3
 

= lim
ℎ→0

{sin(𝑎 + 3ℎ) − sin 𝑎} − 3{sin(𝑎 + 2ℎ) − sin(𝑎 + ℎ)}

ℎ3
 

= lim
ℎ→0

2 sin
3ℎ

2
cos (𝑎 +

3ℎ

2
) − 6 cos (𝑎 +

3ℎ

2
) sin

ℎ

2

ℎ3
 

= lim
ℎ→0

2 cos (𝑎 +
3ℎ

2
) (sin

3ℎ

2
− 3 sin

ℎ

2
)

ℎ3
 

= −8 lim
ℎ→0

cos (𝑎 +
3ℎ

2
)
sin3

ℎ

2

ℎ3
 

= − lim
ℎ→0

cos (𝑎 +
3ℎ

2
) {

sin
ℎ

2

ℎ/2
}

3

= −cos 𝑎 

16 (b) 

We have, 

lim
𝑥→0

{
1𝑥 + 2𝑥 +⋯+ 𝑛𝑥

𝑛
}

1/𝑥

 

= lim
𝑥→0

{1 +
1𝑥 − 1

𝑛
+
2𝑥 − 1

𝑛
+⋯+

𝑛𝑥 − 1

𝑛
}

1/𝑥

 

= 𝑒
lim
𝑥→0

1

𝑛
{
1𝑥−1

𝑛
+
2𝑥−1

𝑛
+⋯+

𝑛𝑥−1

𝑛
}
 

= 𝑒
1

𝑛
[log1+log2+⋯+log𝑛] 

= 𝑒
1

𝑛
(log𝑛!) = 𝑒log(𝑛!)

1
𝑛 = (𝑛!)

1

𝑛 

17 (b) 

We have, 

lim
𝑥→0

∫ cos 𝑡2𝑑𝑡
𝑥2

0

𝑥 sin 𝑥
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= lim
𝑥→∞

2𝑥 cos𝑥4

𝑥 cos𝑥+sin𝑥
        [Using L’ Hospital’s Rule] 

= lim
𝑥→∞

2 cos 𝑥4 − 8𝑥4 sin 𝑥4

2 cos 𝑥 − 𝑥 sin 𝑥
=
2 − 0

2 − 0
= 1 

18 (c) 

We have, 

𝑓(𝑥) + 𝑔(𝑥) + ℎ(𝑥) =
𝑥2 − 4𝑥 + 17 − 4𝑥 − 2

𝑥2 + 𝑥 − 12
=
(𝑥 − 3)(𝑥 − 5)

(𝑥 − 3)(𝑥 + 4)
 

∴ lim
𝑥→3

[𝑓(𝑥) + 𝑔(𝑥) + ℎ(𝑥)] = lim
𝑥→3

(𝑥 − 3)(𝑥 − 5)

(𝑥 − 3)(𝑥 + 4)
= −

2

7
 

19 (a) 

lim
𝑥→0

[
8 sin𝑥 + 𝑥 cos𝑥

3 tan 𝑥 + 𝑥2
] = lim

𝑥→0
[

8 sin𝑥

𝑥
+cos 𝑥

3 tan𝑥

𝑥
+𝑥

] 

=
lim
𝑥→0

[
8 sin𝑥

𝑥
+cos 𝑥]

lim
𝑥→0

 [
3 tan𝑥

𝑥
+𝑥]

 

=
9

3
= 3 

20 (d) 

We have, 

lim
𝑥→0

loge(3 + 𝑥) − loge(3 − 𝑥)

𝑥
= 𝑘 

⇒ lim
𝑥→0

log𝑒 (1 +
𝑥

3
) − loge (1 −

𝑥

3
)

𝑥
= 𝑘 

⇒ lim
𝑥→0

1

3
×
log𝑒 (1 +

𝑥

3
)

𝑥

3

+
1

3
+ lim
𝑥→0

log (1 −
𝑥

3
)

(−
𝑥

3
)

= 𝑘 

⇒
1

3
+
1

3
= 𝑘 ⇒ 𝑘 =

2

3
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1 (b) 

We have, 

lim
𝑥→∞

(
𝑥2 + 6

𝑥2 − 6
)

𝑥

= lim
𝑥→∞

(1 +
12

𝑥2 − 6
)
𝑥

= 𝑒
lim
𝑥→∞

12𝑥

𝑥2−6 = 𝑒0 = 1 

2 (a) 

lim
𝑥→∞

[1 +
4𝑥 + 1

𝑥2 + 𝑥 + 2
]
𝑥

= lim
𝑥→∞

𝑒
 lim
𝑥→∞

 
4𝑥2+𝑥

𝑥2+𝑥+2 = 𝑒4 

3 (a) 

We have, 

lim
𝑥→1

𝐺(𝑥)−𝐺(1)

𝑥−1
= 𝐺′(1)      [By def. of derivative] 

Now, 

𝐺(𝑥) = −√25 − 𝑥2 ⇒ 𝐺′(𝑥) =
𝑥

√25 − 𝑥2
⇒ 𝐺′(1) =

1

√24
 

4 (a) 

lim
𝑥→1

cos−1 (
1 − √𝑥

1 − 𝑥
) 

= lim
𝑥→1

cos−1 (
1 − √𝑥

(1 − √𝑥)(1 + √𝑥)
) 

= lim
𝑥→1

cos−1 (
1

1 + √𝑥
) 

= cos−1 (
1

2
) 

=
𝜋

3
 

5 (a) 

We have, 

lim
𝑥→1

sin(𝑒𝑥−1 − 1)

log 𝑥
= lim

ℎ→0

sin(𝑒ℎ − 1)

log(1 + ℎ)
 

= lim
ℎ→0

sin(𝑒ℎ − 1)

(𝑒ℎ − 1)
×
(𝑒−ℎ − 1)

ℎ
×

ℎ

log(1 + ℎ)
= 1 

 

 

Topic :-LIMITS & DERIVATIVES 
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6 (b) 

lim
𝑥→

𝜋

6

3 sin𝑥 − √3 cos 𝑥

6𝑥 − 𝜋
= lim

𝑥→
𝜋

6

3 cos 𝑥 + √3 cos𝑥

6
 

=
3cos

𝜋

6
+√3 sin

𝜋

6

6
 

=
3.
√3

2
+
√3

2

6
 

=
1

√3
 

7 (c) 

We have, 

lim
𝑥→2

∫
4 𝑡3

𝑥 − 2

𝑓(𝑥)

2

𝑑𝑡 = lim
𝑥→2

[𝑡4]2
𝑓(𝑥)

𝑥 − 2
= lim

𝑥→2

{𝑓(𝑥)}4 − 16

𝑥 − 2
 

= lim
𝑥→2

4{𝑓(𝑥)}3 𝑓′(𝑥)

1
     [Applying L’ Hospital’s Rule] 

= 4(𝑓(2))
3
𝑓′(2) = 32𝑓′(2) 

8 (a) 

lim
𝑥→

𝜋

4

∫ 𝑓(𝑡)𝑑𝑡
sec2 𝑥

2

𝑥2 −
𝜋2

16

                                           [
0

0
 from] 

= lim
𝑥→

𝜋

4

𝑓(sec2 𝑥)2 sec 𝑥 sec 𝑥 tan 𝑥

2𝑥
 

∴         𝐿 =
2𝑓(2)

𝜋/4
=
8𝑓(2)

𝜋
 

9 (c) 

We have, 

lim
𝑥→∞

𝑓(𝑥) = lim
𝑥→∞

√
𝑥 − sin𝑥

𝑥 + cos2 𝑥
= lim

𝑥→∞

√1 −
sin𝑥

𝑥

1 +
cos2 𝑥

𝑥

 

⇒ lim
𝑥→∞

𝑓(𝑥) = √
1 − 0

1 + 0
= 1 [∵

sin 𝑥

𝑥
→ 0,

cos2 𝑥

𝑥
→ 0 as 𝑥 → ∞] 

10 (a) 

We have, 

lim
𝑥→0

2𝑓(𝑥) − 3𝑓(2𝑥) + 𝑓(4𝑥)

𝑥2
        [

0

0
 form] 

= lim
𝑥→0

2𝑓′(𝑥)−6𝑓′(2𝑥)+4𝑓′(4𝑥)

2
      [Using L’ Hospital’s Rule] 

= lim
𝑥→0

2𝑓′′(𝑥)12𝑓′′(2𝑥)+16𝑓′′(4𝑥)

2
      [Using L’ Hospital’s Rule] 
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=
2 𝑓"(0) − 12𝑓" (0) + 16𝑓" (0)

2
 

= 3𝑓′′(0) = 3 × 2 = 6 

 

11 (b) 

lim
𝑥→

𝜋

2

cot 𝑥 − cos 𝑥

(𝜋 − 2𝑥)3
 

= lim
ℎ→0

cot (
𝜋

2
+ ℎ) − cos (

𝜋

2
+ ℎ)

(−2ℎ)3
 

= lim
ℎ→0

− tanℎ + sin ℎ

(−2ℎ)3
 

= lim
ℎ→0

 
sin ℎ(1 − cosℎ) 

cos ℎ × 8ℎ3
 

=
1

8
lim
ℎ→0

 
sin ℎ

ℎ
×
2 sin2 ℎ/2

4(ℎ/2)2
×

1

cos ℎ
=
1

16
 

12 (c) 

We have, 

lim
𝑥→∞

(
𝑥 + 3

𝑥 − 1
)
𝑥+3

= lim
𝑥→∞

(1 +
4

𝑥 − 1
)
𝑥+3

= 𝑒
lim
𝑥→∞

4(𝑥+3)

(𝑥+1) = 𝑒4 

13 (d) 

lim
𝑥→7

2 − √𝑥 − 3

𝑥2 − 49
= lim

𝑥→7

−
1

2√𝑥−3

2𝑥
 

= −
1

4.7.2
= −

1

56
 

14 (b) 

lim
𝑥→∞

√𝑥2 + 1 − √𝑥3 + 1
3

√𝑥4 + 1
4

− √𝑥4 + 1
5  

= lim
𝑥→∞

√1 +
1

𝑥2
− √1 +

1

𝑥3
 

3

√1 +
1

𝑥4

4
− √

1

𝑥
+

1

𝑥5

5
=
1 − 1

1 − 0
= 0 

15 (a) 

lim
𝑥→2

∫ 4 𝑡3 𝑑𝑡
𝑓(𝑥)

6

𝑥 − 2
lim
𝑥→2

4{𝑓(𝑥)}3

1
. 𝑓′(𝑥) 

= 4{𝑓(2)}3. 𝑓′(2) 

= 4 × (6)3.
1

48
 

= 18 

16 (b) 

Since, 𝑔(𝑥)𝑔(𝑦) = 𝑔(𝑥) + 𝑔(𝑦) + 𝑔(𝑥𝑦) − 2                          ...(i) 

Now,   at  𝑥 = 0, 𝑦 = 2, we get 

𝑔(0)𝑔(2) = 𝑔(0) + 𝑔(2) + 𝑔(0) − 2 

⇒       5𝑔(0) = 5 + 2𝑔(0) − 2          [∵   𝑔(2) = 5] 
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⇒       𝑔(0) = 1 

𝑔(𝑥) is given in a polynomial and by the relation given 𝑔(𝑥) cannot be linear. 

Let   𝑔(𝑥) = 𝑥2 + 𝑘 

⇒        𝑔(𝑥) = 𝑥2 + 1           [∵   𝑔(0) = 1] 

∴       𝑔(𝑥) is satisfied in Eq. (i) 

∴     lim
𝑥→3

𝑔(𝑥) = 𝑔(3) = 32 + 1 = 10 

17 (b) 

We have, 

lim
𝑥→𝜋/4

1 − cot3 𝑥

2 − cot 𝑥 − cot3 𝑥
 

= lim
𝑦→1

1−𝑦3

2−𝑦−𝑦3
, where 𝑦 = cot 𝑥 

= lim
𝑦→1

𝑦3 − 1

𝑦3 + 𝑦 − 2
 

= lim
𝑦→1

(𝑦 − 1)(𝑦2 + 𝑦 + 1)

(𝑦 − 1)(𝑦2 + 𝑦 + 2)
= lim

𝑦→1

𝑦2 + 𝑦 + 1

𝑦2 + 𝑦 + 2
=
3

4
 

18 (c) 

We have, 

lim
𝑥→1−

{1 − 𝑥 + [𝑥 − 1] + [1 − 𝑥]} 

= lim
ℎ→0

{1 − (1 − ℎ) + [1 − ℎ − 1] + [1 − (1 − ℎ)]} 

= lim
ℎ→0

{ℎ + [−ℎ] + [ℎ]} = lim
ℎ→0

(ℎ − 1 + 0) = −1 

and, 

lim
𝑥→1+

{1 − 𝑥 + [𝑥 − 1] + [1 − 𝑥]} 

= lim
ℎ→0

{1 − (1 + ℎ) + [1 + ℎ − 1] + [1 − (1 + ℎ)]} 

= lim
ℎ→0

{−ℎ + [ℎ] + [−ℎ]} = lim
ℎ→0

(−ℎ + 0 − 1) = −1 

Hence, lim
𝑥→1

𝑓(𝑥) = −1 

19 (a) 

Given, lim
𝑥→1

𝑎𝑥2+𝑏𝑥+𝑐

(𝑥−1)2
= 2 

This limit will exist, if 

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 2(𝑥 − 1)2 

⇒     𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 2𝑥2 − 4𝑥 + 2 

⇒       𝑎 = 2, 𝑏 = −4,           𝑐 = 2 

20 (a) 

lim
𝑥→1

2𝑥2 + 𝑥 − 3

3𝑥3 − 3𝑥2 + 2𝑥 − 2
= lim

𝑥→1

(2𝑥 + 3)(𝑥 − 1)

(3𝑥2 + 2)(𝑥 − 1)
 

= lim
𝑥→1

2𝑥 + 3

3𝑥2 + 2
= 1 
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1 (a) 

(

 lim
𝑥→∞

√𝑥 + √𝑥 + √𝑥 − √𝑥 ×
√𝑥 + √𝑥 + √𝑥 + √𝑥

√𝑥 + √𝑥 + √𝑥 + √𝑥)

  

= lim
𝑥→∞

(

 
√𝑥 + √𝑥

√𝑥 + √𝑥 + √𝑥 + √𝑥)

  

= lim
𝑦→0

(√1+√𝑦)/√𝑦

√1
𝑦
+
√1+√𝑦

√𝑦
+√

1

𝑦

                                  [put  𝑥 =
1

𝑦
] 

= lim
𝑦→0

√1 + √𝑦

√1 + √𝑦(1 + √𝑦) + 1

=
1

2
 

2 (d) 

We have, 

lim
𝑥→∞

(
𝑥 + 6

𝑥 + 1
)
𝑥+4

= lim
𝑥→∞

(1 +
5

𝑥 + 1
)
𝑥+4

= 𝑒
lim
𝑥→∞

5(𝑥+4)

𝑥+1 = 𝑒5 

3 (c) 

We have, 

lim
𝑥→𝑎

1 − cos(𝑎𝑥2 + 𝑏𝑥 + 𝑐)

(𝑥 − 𝛼)2
 

= 2 lim
𝑥→𝛼

sin2 {
(𝑎𝑥2+𝑏𝑥+𝑐)

2
}

(𝑥 − 𝛼)2
 

= 2 lim
𝑥→𝛼

sin2 {
𝑎(𝑥−𝛼)(𝑥−𝛽)

2
}

(𝑥 − 𝛼)2
    [

∵ 𝛼, 𝛽 are roots of

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0
∴ 𝑎𝑥2 + 𝑏𝑥 + 𝑐

= 𝑎(𝑥 − 𝛼)(𝑥 − 𝛽)

] 

Topic :-LIMITS & DERIVATIVES 

Solutions 
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= 2 lim
𝑥→𝛼

[
sin {

𝑎(𝑥−𝛼)(𝑥−𝛽)

2
}

𝑎(𝑥−𝛼)(𝑥−𝛽)

2

]

2

×
𝑎2

4
(𝑥 − 𝛽)2 

= 2(1)2 ×
𝑎2

4
(𝛼 − 𝛽)2 =

𝑎2

2
(𝛼 − 𝛽)2 

4 (a) 

lim
𝑥→0

(1 − 𝑎𝑥)1/𝑥 = lim
𝑥→0

[(1 − 𝑎𝑥)−
1

𝑎𝑥]
−𝑎

= 𝑒−𝑎 

5 (c) 

lim
𝑛→∞

1 − (10)𝑛

1 + (10)𝑛+1
 

= lim
𝑛→∞

10𝑛

10𝑛+1
 (

1

10𝑛
− 1

1

10𝑛+1
+ 1

) 

⇒        −
𝛼

10
=

1

10
(
0−1

0+1
) = −

1

10
                                [given] 

⇒         𝛼 = 1 

6 (d) 

We have, 

lim
𝑛→∞

√𝑛2 + 1 + √𝑛

√𝑛3 + 𝑛 −
4

√𝑛
4

 

= lim
𝑛→∞

𝑛 {√1 +
1

𝑛2
+

1

√𝑛
}

𝑛3/4 {√1 +
1

𝑛2

4
−

1

√𝑛
}

 

= lim
𝑛→∞

𝑛1/4
{√1 +

1

𝑛2
+

1

√𝑛
}

{√1 +
1

𝑛2

4
−

1

√𝑛
}

= ∞× 2 = ∞ 

7 (d) 

LHL= lim
𝑥→2−

5

√2−√𝑥
 

= lim
ℎ→0

5

(√2 − √2 − ℎ)
×
(√2 + √2 − ℎ)

(√2 + √2 − ℎ)
 

= lim
ℎ→0

 
5(√2 + √2 − ℎ)

2 − 2 + ℎ
= ∞ 

RHL= lim
𝑥→2+

5

√2−√𝑥
 

= lim
ℎ→0

5

(√2 − √2 + ℎ)
×
(√2 + √2 + ℎ)

(√2 + √2 + ℎ)
 

= lim
ℎ→0

 
5(√2 + √2 + ℎ)

2 − 2 − ℎ
= −∞ 

∴        LHL≠RHL 

Hence, limit does not exist. 
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8 (a) 

lim
𝑛→∞

2−𝑛(𝑛2 + 5𝑛 + 6)

(𝑛 + 4)(𝑛 + 5)
= lim

𝑛→∞

𝑛2(1 +
5

𝑛
+

6

𝑛2
)

2𝑛. 𝑛2 (1 +
4

𝑛
) (1 +

5

𝑛
)
 

= 0 

9 (b) 

lim
𝑥→0

𝑓(𝑥) = lim
𝑥→0

𝑥. sin
1

𝑥
 

= 0 × finite term = 0 

10 (b) 

lim
𝑥→𝑎

log(𝑥 − 𝑎)

log(𝑒𝑥 − 𝑒𝑎)
= lim

𝑥→𝑎

1

𝑥−𝑎
𝑒𝑥

𝑒𝑥−𝑒𝑎

 

                                          [by L’ Hospital’s rule] 

= lim
𝑥→𝑎

 
𝑒𝑥 − 𝑒𝑎

𝑒𝑥(𝑥 − 𝑎)
 

= lim
𝑥→𝑎

  
𝑒𝑥

𝑒𝑥(𝑥 − 𝑎) + 𝑒𝑥
 

                                   [by L’ Hospital’s rule] 

=
𝑒𝑎

0 + 𝑒𝑎
= 1 

11 (c) 

We have, 

lim
𝑥→∞

(1 −
2

𝑥 + 1
)
𝑥

= 𝑒
lim
𝑥→∞

−2𝑥

𝑥+1 = 𝑒−2 

12 (d) 

lim
𝑥→0

[
3𝑥 + 3−𝑥 − 2

𝑥2
] 

= lim
𝑥→0

[
1 + 𝑥 log 3 +

𝑥2

2!
(log 3)2 +⋯+

1 − 𝑥 log 3 +
𝑥2

2!
(log 3)2−. . . −2

]

𝑥2
= (log 3)2 

13 (d) 

We have, 

lim
𝑥→0

(
𝑒𝑥 + 𝑒−𝑥 − 2

𝑥2
)

1

𝑥2

 

= lim
𝑥→0

{
2(

𝑥2

2!
+
𝑥4

4!
+
𝑥6

6!
+⋯)

𝑥2
}

1

𝑥2

 

= lim
𝑥→0

(1 + 2
𝑥2

4!
+ 2

𝑥4

6!
+ ⋯)

1

𝑥2

= 𝑒
lim
𝑥→0

(
𝑥2

4!
+
2𝑥4

6!
+⋯)×

1

𝑥2 = 𝑒1/12 
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14 (b) 

Let   𝑦 = lim
𝑥→∞

(
𝜋

2
− tan−1 𝑥)

1/𝑥
 

⇒       log 𝑦 = lim
𝑥→∞

1

𝑥
log (

𝜋

2
− tan−1 𝑥)                           [

∞

∞
 form] 

= lim
𝑥→∞

(−
1

1+𝑥2
)

(
𝜋

2
−tan−1 𝑥)

              [using L’Hospital’s rule] 

= lim
𝑥→∞

2𝑥

(1+𝑥2)2

−(
1

1+𝑥2
)
= lim

𝑥→∞

−2𝑥

1 + 𝑥2
 

                         [using L’Hospital’s rule] 

⇒    log 𝑦 = 0      ⇒         𝑦 = 1 

15 (d) 

We have, 

lim
𝑥→1

{
𝑥3 + 2𝑥2 + 𝑥 + 1

𝑥2 + 2𝑥 + 3
}

1−cos(𝑥−1)

(𝑥−1)2

 

= lim
𝑥→1

{
𝑥3 + 2𝑥2 + 𝑥 + 1

𝑥2 + 2𝑥 + 3
}

2sin2(𝑥−1)/2

(𝑥−1)2

= (
5

6
)

2

4
{
sin(

𝑥−1
2
)

𝑥−1
2

}

2

= √
5

6
 

16 (a) 

Here,  lim
𝑥→−3

𝑥2 + 2𝑥 − 3 = 0 

∴ lim
𝑥→−3

3𝑥2 + 𝑎𝑥 + 𝑎 − 7 must be zero, in order to limit exist. 

⇒       3(−3)2 + 𝑎(−3) + 𝑎 − 7 = 0 

⇒        27 − 2𝑎 − 7 = 0 

⇒         2𝑎 = 20 

⇒         𝑎 = 10 

17 (b) 

lim
𝑥→∞

(1 −
4

𝑥−1
)
3𝑥−1

= lim
𝑥→∞

[(1 −
4

𝑥−1
)

−(𝑥−1)

4
]

−4(
3𝑥−1

𝑥−1
)

  

= 𝑒
−4 lim

𝑥→∞
(3−1/𝑥)(1−1/𝑥)

= 𝑒−12 

18 (b) 

We have, 

lim
𝑛→∞

{
1

1 − 𝑛2
+

2

1 − 𝑛2
+

3

1 − 𝑛2
+⋯+

𝑛

1 − 𝑛2
} 

= lim
𝑛→∞

1 + 2 + 3 +⋯+ 𝑛

1 − 𝑛2
= lim

𝑛→∞

𝑛

2(1 − 𝑛)
= −

1

2
 

20 (c) 

lim
𝑛→∞

3.2𝑛+1 − 4.5𝑛+1

5.2𝑛 + 7.5𝑛
  

= lim
𝑛→∞

5𝑛 (6. (
2

5
)
𝑛
− 20)

5𝑛 (5. (
2

5
)
𝑛
+ 7)

= −
20

7
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ANSWER-KEY 

Q. 1 2 3 4 5 6 7 8 9 10 

A. A D C A C D D A B B 

           

Q. 11 12 13 14 15 16 17 18 19 20 

A. C D D B D A B B C C 

           

 

 

 


