
CLASS : XIth                                                                                     SUBJECT : MATHS

DATE :                                                                                                 DPP NO. :4

1 (a)

We have,

limℎ→0 (𝑎 + ℎ)2 sin(𝑎 + ℎ) ― 𝑎2 sin𝑎ℎ
= { 𝑑𝑑𝑥(𝑥2 sin𝑥)}

at 𝑥=𝑎 = 2𝑎 sin𝑎 + 𝑎2 cos𝑎
2 (a)

lim𝑥→02𝑓(𝑥) ― 3𝑓(2𝑥) + 𝑓(4𝑥)𝑥2

= lim𝑥→02𝑓′(𝑥) ― 6𝑓′(2𝑥) + 4𝑓′(4𝑥)2𝑥
= lim𝑥→02𝑓′′(𝑥) ― 12𝑓′′(2𝑥) + 16𝑓′′(4𝑥)

2

=
2𝑓′′(0) ― 12𝑓′′(0) + 16𝑓′′(0)

2
=
6𝑎
2

= 3𝑎
3 (b)

lim𝑥→0 𝑒𝑥 + log(1 + 𝑥) ― (1 ― 𝑥)―2𝑥2 [0

0
form]

= lim𝑥→0 𝑒𝑥 + (1 + 𝑥)―1 ―2(1 ― 𝑥)―32𝑥
                                                           [by L’ Hospital’s rule]

= lim𝑥→0 𝑒𝑥― (1 + 𝑥)―2 ―6(1 ― 𝑥)―4

2

                                                           [by L’ Hospital’s rule]

=
𝑒0 ― 1 ― 6

2
= ―3

4 (a)

Given,   lim𝑥→0𝑘𝑥 cosec(𝑥) = lim𝑥→0  𝑥 cosec (𝑘𝑥)⇒   𝑘 lim𝑥→0 𝑥
sin𝑥 = lim𝑥→0 𝑥

sin𝑘𝑥 ×
𝑘𝑘
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⇒          𝑘 =
1𝑘⇒          𝑘 =± 1

5 (d)

We have,

lim𝑥→0+

|𝑥|𝑥 = lim𝑥→0+

𝑥𝑥 = 1

and, lim𝑥→0― |𝑥|𝑥 = lim𝑥→0+

| ― 𝑥|―𝑥 = lim𝑥→0+

𝑥―𝑥 = ―1

Hence, lim𝑥→0 |𝑥|𝑥  does not exist

6 (b)

We have,

lim𝑥→0𝑥2 sin
𝜋𝑥

= 0 × (A finite oscillating number) = 0

7 (c)

lim𝑥→∞ (𝑥2 + 𝑏𝑥 + 4𝑥2 + 𝑎𝑥 + 5) = lim𝑥→∞
(1 +

𝑏𝑥 +
4𝑥2)𝑥2

(1 +
𝑎𝑥 +

5𝑥2)𝑥2
= 1

8 (b)

Since, 𝑓(𝑥) is the integral function of 
2 sin𝑥 ― sin2𝑥𝑥3 , therefore by definition𝑓′(𝑥) =

2 sin𝑥 ― sin2𝑥𝑥3⇒    lim𝑥→0𝑓′(𝑥) = lim𝑥→02 sin𝑥 ― sin2𝑥𝑥3

= lim𝑥→0 =
2 sin𝑥𝑥 .

1 ― cos𝑥𝑥2
= 1

9 (a)

We have,

lim𝑥→∞ (3𝑥 ― 43𝑥 + 4)
(𝑥+1

3 )
= lim𝑥→∞ (1 +

―63𝑥 + 2)
𝑥+1

2

= 𝑒 lim𝑥→∞ ―63𝑥+2
×
𝑥+1

3
= 𝑒 lim𝑥→∞―2𝑥―23𝑥+2

= 𝑒―2/3

10 (c)

lim𝑥→0 (1 + 𝑥)8 ― 1

(1 + 𝑥)2 ― 1

= lim𝑥→0[(1 + 𝑥)4 + 1][(1 + 𝑥)2 + 1][(1 + 𝑥)2 ― 1]

(1 + 𝑥)2 ― 1

= 2 × 2 = 4

Alternate
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lim𝑥→0(1 + 𝑥)8 ― 1

(1 + 𝑥)2 ― 1
(0

0
form)

lim𝑥→08(1 + 𝑥)7

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

= 4

11 (a)

We have,

lim𝑥→𝜋/42 2 ― (cos𝑥 + sin𝑥)3

1 ― sin2𝑥
= lim𝑥→𝜋/423/2 ― {(cos𝑥 + sin𝑥)2}3/2

2 ― (1 + sin2𝑥 )

= lim𝑥→𝜋/423/2 ― (1 + sin2𝑥)3/2

2 ― (1 + sin2𝑥 )

= lim𝑦→2 𝑦3/2 ― 23/2𝑦 ― 2
, where 𝑦 = 1 + sin2𝑥

=
3

2
(2)3/2―1 =

3

2
× 2 =

3

2

12 (b)

We have,

lim𝑥→ ―∞ (3𝑥 + 9𝑥2 ― 𝑥)

= lim𝑦→∞ ( ―3𝑦 + 9𝑦2 + 𝑦) , where 𝑦 = ―𝑥
= lim𝑦→∞ ―9𝑦2 + 9𝑦2 + 𝑦(3𝑦 + 9𝑦2 + 𝑦) = lim𝑦→∞ 𝑦3𝑦 + 9𝑦2 + 𝑦 =

1

3 + 3
=

1

6

13 (a)

lim𝑥→0 𝑒5𝑥― 𝑒4𝑥𝑥
= lim𝑥→0

[(1 +
5𝑥
1!

+
(5𝑥)2

2!
+ …) ―

(1 +
4𝑥
1!

+
(4𝑥)2

2!
+ ...) ]𝑥

= lim𝑥→0
𝑥[( 5

1!
+
25𝑥
2!

+ …) ―
( 4

1!
+

16

2!
+ ...) ]𝑥

= 1

14 (a)

We have,
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𝐿 = lim𝑥→0𝑎 ― 𝑎2 ― 𝑥2 ― 𝑥2

4𝑥4

⇒𝐿 = lim𝑥→0
𝑎 ― 𝑎(1 ― 𝑥2𝑎2)

1/2 ― 𝑥2

4𝑥4

⇒𝐿 = lim𝑥→0
𝑎 ― 𝑎{1 ― 1

2
∙ 𝑥2𝑎2

― 1

8
∙ 𝑥4𝑎4

+
1

16
∙ 𝑥6𝑎6

…} ― 𝑥2

4𝑥4

⇒𝐿 = lim𝑥→0
(1

2
∙ 𝑥2𝑎 +

1

8
∙ 𝑥4𝑎3

― 1

16
∙ 𝑥6𝑎5

…) ― 𝑥2

4𝑥4⇒𝐿 = lim𝑥→0𝑥2

2 (1𝑎 ― 1

2) +
1

8𝑎3
― 1

16
∙ 𝑥2𝑎5

+ …⇒1𝑎― 1

2
= 0 and in that case 𝐿 =

1

8𝑎3    [ ∵ 𝐿 is finite]⇒𝑎 = 2 and 𝐿 =
1

64

15 (b)

lim𝑥→0 log𝑒 (sin𝑥)𝑥 = log𝑒[lim𝑥→0 (sin𝑥)𝑥]

= log𝑒[lim𝑥→0 (1 + sin𝑥 ― 1)

𝑥( sin𝑥―1 )

( sin𝑥―1 ) ]
= log𝑒[𝑒lim𝑥→0  𝑥( sin𝑥―1 )

]
= loge 1

16 (a)

We have,

lim𝑥→0+

𝑥𝑚(log𝑥)𝑛 = lim𝑥→0+

(log𝑥)𝑛𝑥―𝑚⇒ lim𝑥→0+

𝑥𝑚(log𝑥)𝑛 = lim𝑥→0+

𝑛(log𝑥)𝑛―1 1𝑥―𝑚 𝑥―𝑚―1
     [By L’ Hospital’s Rule]

⇒ lim𝑥→0+

𝑥𝑚(log𝑥)𝑛 = lim𝑥→0+

𝑛(log𝑥)𝑛―1―𝑚 𝑥―𝑚⇒ lim𝑥→0+

𝑥𝑚(log𝑥)𝑛 = lim𝑥→0+

𝑛(𝑛 ― 1)(log𝑥)𝑛―2 1𝑥
( ―𝑚)2𝑥―𝑚―1

     [By L’ Hospital’s Rule]

⇒ lim𝑥→0+

𝑥𝑚(log𝑥)𝑛 = lim𝑥→0+

𝑛(𝑛 ― 1)(log𝑥)𝑛―2𝑚2𝑥―𝑚
= ……………….

= lim𝑥→0+

𝑛!
( ―𝑚)𝑛𝑥―𝑚 [ Diff. numerator and 

denominator 𝑛 times]
= 0
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17 (a)

lim𝑥→∞ 1 + 𝑥4 ― (1 + 𝑥2)𝑥2
= lim𝑥→∞

1 +
1𝑥4
― (1 +

1𝑥2)
1

=
1 ― 1

1
= 0

18 (c)

Let 𝑦 = lim𝑥→0 (cosec 𝑥)1/ log 𝑥
⇒      log𝑦 = lim𝑥→0 log cosec 𝑥

log𝑥
= lim𝑥→0― cot𝑥1/𝑥                  [by L’Hospital’s rule]

= ― lim𝑥→0 𝑥
tan𝑥 = ―1⇒    log𝑦 = ―1⇒        𝑦 =

1𝑒
19 (c)

lim𝑥→12𝑥 ― 𝑓(𝑥)𝑥 ― 1

= lim𝑥→1 2 ― 𝑓′(𝑥)
1

      (by L’ Hospital’s rule)

= 2 ― 𝑓′(1)

= 2 ― (1) = 1

20 (d)𝑓(0) = lim𝑥→01 ― cos(1 ― cos𝑥 )𝑥4

= lim𝑥→0 sin(1 ― cos𝑥). sin𝑥
4𝑥3

=
1

4
. lim𝑥→0 sin(1 ― cos𝑥 )

1 ― cos𝑥 .
1 ― cos𝑥𝑥2

.
sin𝑥𝑥

=
1

4
.1.

1

2
.1 =

1

8
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ANSWER-KEY

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

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

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

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