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1 (c)

We have,   lim𝜃→ 𝜋
2

𝜋
2
― 𝜃

cot𝜃 = lim𝜃→ 𝜋
2

―1― cosec2 𝜃
= lim𝜃→ 𝜋

2

sin2 𝜃 = 1

2 (a)

lim𝑥→0𝑎𝑥 ― 𝑏𝑥𝑒𝑥 ― 1
= lim𝑥→0𝑎𝑥 ― 𝑏𝑥𝑥 .

𝑥𝑎𝑥 ― 1

= [lim𝑥→0(𝑎𝑥 ― 1𝑥 ) ― lim𝑥→0(𝑏𝑥 ― 1𝑥 )].lim𝑥→0 𝑥𝑒𝑥 ― 1

= (log𝑒𝑎 ― log𝑒𝑏).lim𝑥→0 1𝑒𝑥 ― 1𝑥
= log𝑒 (

𝑎𝑏)
3 (b)

lim𝑥→ ― ∞ 2𝑥 ― 1𝑥2 + 2𝑥 + 1
= lim𝑦→∞

―2𝑥 ― 1𝑦
1 ― 2𝑦 +

1𝑦2

[put  𝑥 = ―𝑦 ∴    𝑥→ ― ∞ 𝑖𝑒, 𝑦→∞]

= ― 2

1
= ―2

4 (a)

lim𝑥→2 =
1 + 2 + 𝑥 ― 3𝑥 ― 2

= lim𝑥→2 (1 + 2 + 𝑥 ― 3)

(𝑥 ― 2)( 1 + 2 + 𝑥 + 3)

= lim𝑥→2 𝑥 ― 2

(𝑥 ― 2)( 1 + 2 + 𝑥 + 3)( 2 + 𝑥 + 2)

= lim𝑥→2 1

( 1 + 2 + 𝑥 + 3)( 2 + 𝑥 + 2)
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=
1

( 1 + 2 + 3)( 2 + 2 + 2)
=

1

8 3

5 (d)

We have,

lim𝑥→0 { 1𝑥3 8 + 𝑥 ― 12𝑥}      [∞ ― ∞ form]

= lim𝑥→0 12𝑥{(1 +
𝑥
8

)
―1/3 ― 1}

=
1

16
lim𝑥→0 (1 +

𝑥
8

)
―1/3 ― 1―1/3

(1 +
𝑥
8

) ― 1

=
1

16
lim𝑦→1𝑦―1/3 ― 1―1/3𝑦 ― 10

, where 𝑦 = 1 +
𝑥
8

=
1

16
×

―1

3
(1)―1/3―1 = ― 1

48
6 (a)

We have,

lim𝑥→0𝑎𝑥 ― 𝑏𝑥𝑥
= lim𝑥→0 {(𝑎𝑥 ― 1𝑥 ) ― (𝑏𝑥 ― 1𝑥 )} = log(𝑎) ― log(𝑏) = log (

𝑎𝑏)

7 (b)

We have,

lim𝑥→1∑𝑛𝑟=1
𝑥𝑟 ― 𝑛𝑥 ― 1

= lim𝑥→1𝑥 ― 1𝑥 ― 1
+

𝑥2 ― 12𝑥 ― 1
+

𝑥3 ― 13𝑥 ― 1
+ … +

𝑥𝑛 ― 1𝑛𝑥 ― 1

= 1 + 2 + 3 + … + 𝑛 =
𝑛(𝑛 + 1)

2
8 (b)

We have,

lim𝑥→1(log4 5𝑥)log𝑥 5
= lim𝑥→1 (log5 5 + log5 𝑥)log𝑥 5

= lim𝑥→1 (1 + log5 𝑥)
1

log5 𝑥 = 𝑒lim𝑥→1 log5 𝑥 .
1

log𝑥 5
= 𝑒1 = 𝑒

9 (a)

We have,

lim𝑥→0 𝑒tan𝑥 ― 𝑒𝑥
tan𝑥 ― 𝑥 = lim𝑥→0 𝑒𝑥{𝑒tan𝑥―𝑥 ― 1}

tan𝑥 ― 𝑥
= lim𝑥→0 𝑒𝑥 × lim𝑥→0 𝑒tan𝑥―𝑥 ― 1

tan𝑥 ― 𝑥 𝑒0 × 1 = 1

10 (a)

We have,
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lim𝑥→∞ (𝑥2 ― 2𝑥 + 1𝑥2 ― 4𝑥 + 2)
𝑥

= lim𝑥→∞ (1 +
2𝑥 ― 1𝑥2 ― 4𝑥 + 2

)
𝑥

= 𝑒 lim𝑥→∞ (2𝑥―1)𝑥𝑥2―4𝑥+2 = 𝑒2

11 (c)

lim𝑥→0 log(𝑥 + 𝑎) ― log𝑎𝑥 + 𝑘 lim𝑥→𝑒 log𝑥 ― 1𝑥 ― 𝑒 = 1

Using L’ Hospital’s rule

lim𝑥→0
1𝑥 + 𝑎
1

+ 𝑘lim𝑥→0
1𝑥
1

= 1⇒      
1𝑎 +

𝑘𝑒 = 1⇒       𝑘 = 𝑒(1 ― 1𝑎)
12 (b)

We have,

lim𝑥→∞ sin𝑥𝑥 = lim𝑦→0𝑦 sin (1𝑦) = 0

13 (a)

lim𝑥→0𝑥 log sin𝑥 = lim𝑥→0 log sin𝑥1/𝑥 (0

0
form)

= lim𝑥→0
1

sin𝑥 cos𝑥―1𝑥2

= lim𝑥→0 ― 𝑥2

tan𝑥                   [by L’Hospital’s rule]

= lim𝑥→0 ―2𝑥
sec2 𝑥                                                   [by L’Hospital’s rule]

= 0

14 (c)

lim𝑥→0 𝑑𝑑𝑥 (1 ― cos𝑥𝑥2 ) 𝑑𝑥 = lim𝑥→0 1 ― cos𝑥𝑥2

= lim𝑥→0 2 sin2 𝑥/24.𝑥2/4

=
1

2
lim𝑥→0 (sin𝑥 2𝑥 2 )

2

=
1

2

15 (a)

We have,

lim𝑥→0 (∫𝑎𝑦 𝑒sin2 𝑡𝑑𝑡 ― ∫𝑎𝑥+𝑦 𝑒sin2 𝑡 𝑑𝑡)𝑥
= lim𝑥→0 (∫𝑎𝑦 𝑒sin2 𝑡𝑑𝑡 + ∫𝑥+𝑦𝑎 𝑒sin2 𝑡 𝑑𝑡)𝑥
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= lim𝑥→0∫𝑥+𝑦𝑦 𝑒sin2 𝑡  𝑑𝑡𝑥
= lim𝑥→0 𝑑𝑑𝑥(𝑥 + 𝑦)𝑒sin2(𝑥+𝑦) ― 0

1
    [Using L’ Hospital’s Rule]

= lim𝑥→0 1.𝑒sin2(𝑥+𝑦) = 𝑒sin2 𝑦
16 (c)

We have,

lim𝑥→02𝑓(𝑥) ― 3𝑓(2𝑥) + 𝑓(4𝑥)𝑥2 [Form
0

0]
= lim𝑥→0 2𝑓′(𝑥) ― 6𝑓′(2𝑥) + 4𝑓′(4𝑥)2𝑥       [By L’ Hospital’s Rule]

= lim𝑥→02𝑓′(𝑥) ― 3𝑓′(2𝑥) + 2𝑓′(4𝑥)𝑥 [Form
0

0]
= lim𝑥→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,  lim𝑥→0 {(𝑎 ― 𝑛)𝑛𝑥 ― tan𝑥}sin𝑛𝑥𝑥2
= 0

⇒      lim𝑥→0 ((𝑎 ― 𝑛)𝑛 ― tan𝑥𝑥 ).
sin𝑛𝑥𝑥 = 0⇒        [{𝑎 ― 𝑛}𝑛 ― 1]𝑛 = 0⇒         𝑎 = 𝑛 +

1𝑛
18 (c)

We have,

lim𝑥→0𝑥(1 + 𝑎 cos𝑥) ― 𝑏 sin𝑥𝑥3
= 1

⇒ lim𝑥→0
𝑥{1 + 𝑎(1 ― 𝑥2

2!
+

𝑥4

4!
+

𝑥6

6!
+ …)} ― 𝑏{𝑥 ― 𝑥3

3!
+

𝑥5

5!
…}𝑥3

= 1⇒lim𝑥→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

lim𝑥→0
𝑥2(𝑏3!

― 𝑎
2!) + 𝑥4(𝑎4!

― 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
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19 (a)

lim𝑥→∞ (𝑥2 ― 2𝑥 + 1𝑥2 ― 4𝑥 + 2)
𝑥

= lim𝑥→∞ (1 +
2𝑥 ― 1𝑥2 ― 4𝑥 + 2

)
𝑥

= 𝑒 lim𝑥→∞(𝑥(2𝑥―1)𝑥2―4𝑥+2
)

= 𝑒2

20 (d)

lim𝑥→0 (1 ― cos2𝑥)𝑥2

= lim𝑥→0 2 sin2 𝑥𝑥2

= 2 lim𝑥→0 (sin𝑥𝑥2 )
2

= 2

ANSWER-KEY

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

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

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

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