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1 (b)

We have,

lim𝑥→∞ (𝑥2 + 6𝑥2 ― 6)
𝑥

= lim𝑥→∞ (1 +
12𝑥2 ― 6

)
𝑥

= 𝑒 lim𝑥→∞ 12𝑥𝑥2―6 = 𝑒0 = 1

2 (a)

lim𝑥→∞ [1 +
4𝑥 + 1𝑥2 + 𝑥 + 2

]
𝑥

= lim𝑥→∞𝑒 lim𝑥→∞ 
4𝑥2+𝑥𝑥2+𝑥+2 = 𝑒4

3 (a)

We have,

lim𝑥→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)

lim𝑥→1 cos―1 (1 ― 𝑥
1 ― 𝑥 )

= lim𝑥→1 cos―1 ( 1 ― 𝑥
(1 ― 𝑥)(1 + 𝑥))

= lim𝑥→1 cos―1 ( 1

1 + 𝑥)
= cos―1 (1

2)
=

𝜋
3

5 (a)

We have,

lim𝑥→1 sin(𝑒𝑥―1 ― 1)

log 𝑥 = limℎ→0 sin(𝑒ℎ ― 1)

log(1 + ℎ)
= limℎ→0 sin(𝑒ℎ ― 1)

(𝑒ℎ ― 1)
×

(𝑒―ℎ ― 1)ℎ ×
ℎ

log(1 + ℎ) = 1

Topic :-LIMITS & DERIVATIVES

Solutions

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



6 (b)

lim𝑥→ 𝜋
6

3 sin 𝑥 ― 3cos 𝑥6𝑥 ― 𝜋 = lim𝑥→ 𝜋
6

3 cos 𝑥 + 3cos 𝑥
6

=
3 cos

𝜋
6

+ 3 sin
𝜋
6

6

=
3.

3

2
+

3

2
6

=
1

3

7 (c)

We have,

lim𝑥→2
𝑓(𝑥)
2

4 𝑡3𝑥 ― 2
𝑑𝑡 = lim𝑥→2 [𝑡4]

2

𝑓(𝑥)𝑥 ― 2
= lim𝑥→2 {𝑓(𝑥)}4 ― 16𝑥 ― 2

= lim𝑥→2 4{𝑓(𝑥)}3 𝑓′(𝑥)
1

     [Applying L’ Hospital’s Rule]

= 4(𝑓(2))3𝑓′(2) = 32𝑓′(2)

8 (a)

lim𝑥→ 𝜋
4

∫sec2 𝑥
2

𝑓(𝑡)𝑑𝑡𝑥2 ― 𝜋2

16

                                           [0

0
 from]

= lim𝑥→ 𝜋
4

𝑓(sec2 𝑥)2 sec 𝑥 sec 𝑥 tan 𝑥2𝑥∴         𝐿 =
2𝑓(2)𝜋/4 =

8𝑓(2)𝜋
9 (c)

We have,

lim𝑥→∞ 𝑓(𝑥) = lim𝑥→∞ 𝑥 ― sin 𝑥𝑥 + cos2 𝑥 = lim𝑥→∞ 1 ― sin 𝑥𝑥
1 +

cos2 𝑥𝑥⇒ lim𝑥→∞ 𝑓(𝑥) =
1 ― 0

1 + 0
= 1[ ∵ sin 𝑥𝑥 →0, cos2 𝑥𝑥 →0 as 𝑥→∞]

10 (a)

We have,

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

0
 form]
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= lim𝑥→0 2𝑓′(𝑥) ― 6𝑓′(2𝑥) + 4𝑓′(4𝑥)
2

      [Using L’ Hospital’s Rule]

= lim𝑥→0 2𝑓′′(𝑥)12𝑓′′(2𝑥) + 16𝑓′′(4𝑥)
2

      [Using L’ Hospital’s Rule]

=
2 𝑓"(0) ― 12𝑓" (0) + 16𝑓" (0)

2
= 3𝑓′′(0) = 3 × 2 = 6

11 (b)

lim𝑥→ 𝜋
2

cot 𝑥 ― cos 𝑥
(𝜋 ― 2𝑥)3

=  limℎ→0 cot (𝜋
2

+ ℎ) ― cos (𝜋
2

+ ℎ)
( ―2ℎ)3

= limℎ→0 ― tan ℎ + sin ℎ
( ―2ℎ)3

= limℎ→0 
sin ℎ(1 ― cos ℎ )  

cos ℎ × 8ℎ3

=
1

8
limℎ→0 

sin ℎℎ ×
2 sin2 ℎ/2
4(ℎ/2)2

×
1

cos ℎ =
1

16

12 (c)

We have,

lim𝑥→∞ (𝑥 + 3𝑥 ― 1)
𝑥+3

= lim𝑥→∞ (1 +
4𝑥 ― 1)

𝑥+3

= 𝑒 lim𝑥→∞ 4(𝑥+3)(𝑥+1)
= 𝑒4

13 (d)

lim𝑥→7 2 ― 𝑥 ― 3𝑥2 ― 49
= lim𝑥→7

― 1

2 𝑥 ― 32𝑥
= ― 1

4.7.2
= ― 1

56
14 (b)

lim𝑥→∞ 𝑥2 + 1 ― 3 𝑥3 + 1
4 𝑥4 + 1 ― 5 𝑥4 + 1

= lim𝑥→∞
1 +

1𝑥2
― 3

1 +
1𝑥3

 

4
1 +

1𝑥4
― 5 1𝑥 +

1𝑥5

=
1 ― 1

1 ― 0
= 0

15 (a)

lim𝑥→2 ∫𝑓(𝑥)
6

4 𝑡3 𝑑𝑡𝑥 ― 2
lim𝑥→2 4{𝑓(𝑥)}3

1
.𝑓′(𝑥)

= 4{𝑓(2)}3.𝑓′(2)
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= 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 get𝑔(0)𝑔(2) = 𝑔(0) + 𝑔(2) + 𝑔(0) ― 2⇒      5𝑔(0) = 5 + 2𝑔(0) ― 2          [ ∵   𝑔(2) = 5]⇒      𝑔(0) = 1𝑔(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)∴     lim𝑥→3 𝑔(𝑥) = 𝑔(3) = 32 + 1 = 10

17 (b)

We have,

lim𝑥→𝜋/4 1 ― cot3 𝑥
2 ― cot 𝑥 ― cot3 𝑥

= lim𝑦→1 1 ― 𝑦3

2 ― 𝑦 ― 𝑦3
, where 𝑦 = cot 𝑥

= lim𝑦→1 𝑦3 ― 1𝑦3 + 𝑦 ― 2

= lim𝑦→1 (𝑦 ― 1)(𝑦2 + 𝑦 + 1)(𝑦 ― 1)(𝑦2 + 𝑦 + 2)
= lim𝑦→1 𝑦2 + 𝑦 + 1𝑦2 + 𝑦 + 2

=
3

4

18 (c)

We have,

lim𝑥→1―{1 ― 𝑥 + [𝑥 ― 1] + [1 ― 𝑥]}
= limℎ→0{1 ― (1 ― ℎ) + [1 ― ℎ ― 1] + [1 ― (1 ― ℎ)]}

= limℎ→0{ℎ + [ ―ℎ] + [ℎ]} = limℎ→0(ℎ ― 1 + 0) = ―1

and,

lim𝑥→1+

{1 ― 𝑥 + [𝑥 ― 1] + [1 ― 𝑥]}

= limℎ→0{1 ― (1 + ℎ) + [1 + ℎ ― 1] + [1 ― (1 + ℎ)]}

= limℎ→0{ ―ℎ + [ℎ] + [ ― ℎ]} = limℎ→0( ― ℎ + 0 ― 1) = ―1

Hence, lim𝑥→1 𝑓(𝑥) = ―1

19 (a)

Given, lim𝑥→1 𝑎𝑥2 + 𝑏𝑥 + 𝑐
(𝑥 ― 1)2

= 2

This limit will exist, if𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 2(𝑥 ― 1)2
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⇒    𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 2𝑥2 ― 4𝑥 + 2⇒      𝑎 = 2,         𝑏 = ―4,           𝑐 = 2

20 (a)

lim𝑥→1 2𝑥2 + 𝑥 ― 3

3𝑥3 ― 3𝑥2 + 2𝑥 ― 2
= lim𝑥→1 (2𝑥 + 3)(𝑥 ― 1)

(3𝑥2 + 2)(𝑥 ― 1)

= lim𝑥→1 2𝑥 + 3

3𝑥2 + 2
= 1

ANSWER-KEY
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