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1 (b)

We have,

lim𝑥→01 + sin𝑥 ― cos𝑥 + log(1 ― 𝑥)𝑥3

= lim𝑥→0
1 + (𝑥 ― 𝑥3

3!
+
𝑥5

5!
― …) ― (1 ― 𝑥2

2!
+
𝑥4

4!
― 𝑥6

6!
…) + ( ―𝑥 ― 𝑥2

2
― 𝑥3

3
― 𝑥4

4 )𝑥3

= lim𝑥→0 ( ― 1

3!
― 1

3) + 𝑥2( 1

5!
― 1

5) + … = ― 1

6
― 1

3
= ― 1

2

2 (b)

lim𝑥→0 {1 + tan𝑥
1 + sin𝑥}

cosec 𝑥

= lim𝑥→0
[(1 +

sin𝑥
cos𝑥)

cos𝑥
sin𝑥]

1/ cos𝑥
(1 + sin𝑥)1/ sin𝑥

=
𝑒lim𝑥→0 1

cos𝑥𝑒
=
𝑒𝑒 = 1

3 (b)

lim𝑥→ 𝜋
6

2 sin2𝑥 + sin𝑥 ― 1

2 sin2𝑥 ― 3 sin𝑥 + 1

= lim𝑥→ 𝜋
6

4 sin𝑥 cos𝑥 + cos𝑥
4 sin𝑥 cos𝑥 ― 3 cos𝑥

                                  [by L’Hospital’s rule]

= lim𝑥→ 𝜋
6

cos𝑥 (4 sin𝑥 + 1 )

cos𝑥 (4 sin𝑥 ― 3 )
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=
4 sin

𝜋
6

+ 1

4 sin
𝜋
6
― 3

= ―3

4 (a)

lim𝑥→0 (1 + 5𝑥2

1 + 3𝑥2)
1/𝑥2

= lim𝑥→0 (1 +
2𝑥2

1 + 3𝑥2)
1/𝑥2

= 𝑒lim𝑥→0 1𝑥2( 2𝑥2

1+3𝑥2)
= 𝑒2

5 (a)

We have,

lim𝑥→0―𝑓(𝑥) = lim𝑥→0𝑥 = 0 and, lim𝑥→0+

𝑓(𝑥) = lim𝑥→0𝑥2 = 0

Hence lim𝑥→0𝑓(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∴ lim𝑚→∞ lim𝑛→∞[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, lim𝑚→∞ cos2𝑚(𝑛!𝜋𝑥) = 0⇒ lim𝑚→∞ lim𝑛→∞[1 + cos2𝑚(𝑛!𝜋𝑥) ] = 1 + 0 = 1

7 (c)

We have,

lim𝑥→1(1 + cos𝜋 𝑥) cot2𝜋 𝑥
= lim𝑥→1 (1 + cos𝜋𝑥)(cos2𝜋𝑥)

(1 ― cos2𝜋𝑥 )
= lim𝑥→1 cos2𝜋𝑥

1 ― cos𝜋𝑥 =
1

2

8 (c)

lim𝑥→0 (𝑒𝑘𝑥― 1)sin𝑘𝑥𝑥2
= 4

⇒      lim𝑥→0 𝑒𝑘𝑥― 1𝑘𝑥 × 𝑘 ×
sin𝑘𝑥𝑘𝑥 × 𝑘 = 4⇒         𝑘2 = 4 ⇒           𝑘 =± 2

9 (b)

lim𝑥→0 log(1 + 𝑥3)

sin3𝑥 = lim𝑥→0
(𝑥3

1
― (𝑥3)2

2
+

(𝑥3)3

3
― ...∞)

(𝑥 ― 𝑥3

3!
+
𝑥5

5!
― ...∞)

3

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



= lim𝑥→0
(1 ― 𝑥3

2
+

(𝑥3)2

3
― ...∞)

(1 ― 𝑥2

3!
+
𝑥4

5!
― ...∞)

3
= 1

10 (c)𝑙1 = lim𝑥→2+

(𝑥 + [𝑥])

= limℎ→02 + ℎ + [2 + ℎ] = 4𝑙2 = lim𝑥→2―(2𝑥 ― [𝑥])
= limℎ→0{2(2 ― ℎ) ― [2 ― ℎ]}

= limℎ→0{2(2 ― ℎ) ― 1} = 3

𝑙3 = lim𝑥→ 𝜋
2

cos𝑥𝑥 ― 𝜋
2

= lim𝑥→ 𝜋
2

― sin𝑥 = ―1

[by L’Hospital’s rule]

Thus,         𝑙3 < 𝑙2 < 𝑙1
11 (b)

lim𝑥→0―𝑓(𝑥) = lim𝑥→0―sin(1 + [𝑥])[𝑥]
=

sin(1 ― 1)―1
= 0

12 (a)

lim𝑥→0 (1 ― 𝑐𝑜𝑠 2𝑥)sin5𝑥𝑥2 sin3𝑥
= lim𝑥→01 ― 𝑐𝑜𝑠 2𝑥𝑥2

lim𝑥→0 sin5𝑥
sin3𝑥

= lim𝑥→02 sin2𝑥𝑥2
lim𝑥→0sin5𝑥5𝑥 .

3𝑥
sin3𝑥 .

5𝑥3𝑥
= lim𝑥→02(sin𝑥𝑥 )

2

.
5

3
=

10

3

13 (d)

We have,⇒ lim𝑥→2𝑓(𝑥) = lim𝑥→2 sin(𝑒𝑥―2 ― 1)

log(𝑥 ― 1)⇒ lim𝑥→2𝑓(𝑥) = lim𝑥→2 {sin (𝑒𝑥―2 ― 1)𝑒𝑥―2 ― 1
.
𝑒𝑥―2 ― 1𝑥 ― 2

.
𝑥 ― 2

log(1 + (𝑥 ― 2))}⇒ lim𝑥→2𝑓(𝑥) = 1 × 1 × 1 = 1

14 (a)

We have,
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lim𝑛→∞𝑆𝑛+1 ― 𝑆𝑛∑𝑛𝑘=1
𝑘 = lim𝑛→∞ 𝑎𝑛+1𝑛(𝑛 + 1)

2

= 0

15 (c)

limℎ→0 sin 𝑥 + ℎ ― sin 𝑥ℎ
Applying L’Hospital’s rule,

= limℎ→0
cos 𝑥 + ℎ

2 𝑥 + ℎ
1

=
cos 𝑥

2 𝑥
16 (a)

Let 𝑦 = lim𝑥→ 𝜋
2

(sin𝑥)tan𝑥⇒     log𝑦 = lim𝑥→ 𝜋
2

tan𝑥 log sin𝑥
= lim𝑥→ 𝜋

2

log sin𝑥
cot𝑥

= lim𝑥→ 𝜋
2

1

sin𝑥 . cos𝑥―cosec2𝑥                        [by L’ Hospital’s rule]

= 0⇒     𝑦 = 𝑒0 = 1

17 (c)

We know that

cos𝐴 cos2𝐴 cos4𝐴… cos 2𝑛―1 𝐴 =
sin 2𝑛𝐴
2𝑛sin𝐴

lim𝑛→∞ cos (
𝑥
2

)cos (
𝑥
4

)… cos ( 𝑥
2𝑛―1)cos ( 𝑥

2𝑛)

= lim𝑛→∞ sin𝑥
2𝑛sin(𝑥/2𝑛)

[put 𝐴 =
𝑥
2𝑛]

= lim𝑛→∞sin𝑥𝑥 .
(𝑥/2𝑛)

sin(𝑥/2𝑛)

=
sin𝑥𝑥

18 (d)

lim𝑥→1 sin(𝑒𝑥―1 ― 1)

log𝑥
= limℎ→0 sin(𝑒ℎ― 1)

log(1 + ℎ)
= limℎ→0 sin(𝑒ℎ― 1)

(𝑒ℎ― 1)
×

(𝑒ℎ― 1)

log(1 + ℎ)
PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



= 1 × limℎ→0 (ℎ +
ℎ2

2!
+ ...)

(ℎ ― ℎ2

2!
+ ...∞)

= 1 × 1 = 1

19 (c)

We have,𝑙 = lim𝑥→ ― 2

tan𝜋 𝑥𝑥 + 2
+ lim𝑥→∞ (1 +

1𝑥2)
𝑥

⇒𝑙 = lim𝑥→ ― 2

tan(2𝜋 + 𝜋𝑥)𝑥 + 2
+ lim𝑥→∞ (1 +

1𝑥2)
𝑥

⇒𝑙 = 𝜋 lim𝑥→ ― 2

tan𝜋 (𝑥 + 2)𝜋 (𝑥 + 2)
+ 𝑒 lim𝑥→∞ 𝑥𝑥2

= 𝜋 + 𝑒0 = 𝜋 + 1

20 (d)

RHL = limℎ→0 𝑓(1 + ℎ)

= limℎ→0 1 ― cos 2ℎℎ
= limℎ→0 2sinℎℎ = 2

LHL = limℎ→0  𝑓(1 ― ℎ)limℎ→0 1 ― cos( ― 2ℎ)ℎ
= limℎ→0 2

sinℎ―ℎ = ― 2

Here,    LHL ≠ RHL

So, limit does not exist.

ANSWER-KEY

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

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

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

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

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114


