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1 (a)

Let  𝐼 = ∫ log(𝑥 + 1) ― log 𝑥𝑥(𝑥 + 1)
𝑑𝑥 = ∫ log (1 +

1𝑥)𝑥(𝑥 + 1)
𝑑𝑥

=

log (1 +
1𝑥)𝑥2(1 +

1𝑥)
𝑑𝑥

Put  1 +
1𝑥 = 𝑡   ⇒  ― 1𝑥2 𝑑𝑥 = 𝑑𝑡∴  𝐼 = ― log 𝑡𝑡 𝑑𝑡 = ― 1

2
(log 𝑡)2 + 𝑐

= ― 1

2 [log (1 +
1𝑥)]

2

+ 𝑐
= ― 1

2
[log(𝑥 + 1) ― log 𝑥]2

+ 𝑐
= ― 1

2
{log(𝑥 + 1)}2 ― 1

2
(log 𝑥)2 + log(𝑥 + 1) . log 𝑥 + 𝑐

2 (c)

Let 𝐼 = ∫1

0
𝑥|𝑥 ― 1

2
|𝑑𝑥

= ― 1/2

0

𝑥(𝑥 ― 1

2)𝑑𝑥 +

1

1/2

𝑥(𝑥 ― 1

2)𝑑𝑥
= [𝑥2

4
― 𝑥3

3 ]
1/2

0

+ [𝑥3

3
― 𝑥2

4 ]
1

1/2

= ( 1

16
― 1

24) + (1

3
― 1

4
― 1

24
+

1

16) =
1

8

3 (a)

Let𝐼 =
𝑎𝑥/2𝑎―𝑥 ― 𝑎𝑥 𝑑𝑥 =

𝑎𝑥
1 ― (𝑎𝑥)2

𝑑𝑥
⇒𝐼 =

1

log 𝑎 1

12 ― (𝑎𝑥)2

𝑑(𝑎𝑥) =
1

log 𝑎 sin―1(𝑎𝑥 ) + 𝐶
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4 (c)

Let 𝐼 = ∫𝑥
log 2

𝑒𝑢𝑒𝑢(𝑒𝑢 ― 1)1/2 𝑑𝑢
Put 𝑒𝑢 ―1 = 𝑡2⇒𝑒𝑢𝑑𝑢 = 2𝑡 𝑑𝑡∴ 𝐼 =

𝑒𝑥―1

1

2𝑡
(𝑡2 + 1)𝑡 𝑑𝑡

= 2

𝑒𝑥―1

1

𝑑𝑡
(1 + 𝑡2)

= 2[tan―1t ] 𝑒𝑥―1

1

= 2[tan―1 𝑒𝑥 ― 1 ― 𝜋
4

] =
𝜋
6

   [given]⇒ tan―1 𝑒𝑥 ― 1 =
𝜋

12
+

𝜋
4

=
𝜋
3⇒ 𝑒𝑥 ― 1 = tan (

𝜋
3

) = 3⇒  𝑒𝑥 = 3 + 1 = 4

5 (c)

We have,𝐼 = {𝑓(𝑥)𝑔′′(𝑥) ― 𝑓′′(𝑥)𝑔(𝑥)}𝑑𝑥⇒𝐼 = 𝑓(𝑥)𝑔′′(𝑥)𝑑𝑥 ― 𝑓′′(𝑥)𝑔(𝑥)𝑑𝑥⇒𝐼 = {𝑓(𝑥)𝑔′(𝑥) ― 𝑓′(𝑥)𝑔′(𝑥)𝑑𝑥} ― {𝑔(𝑥)𝑓′(𝑥) ― 𝑔′(𝑥)𝑓′(𝑥)𝑑𝑥}⇒𝐼 = 𝑓(𝑥)𝑔′(𝑥) ― 𝑓′(𝑥)𝑔(𝑥)
6 (d)

Let 𝐼 = ∫𝜋/4―𝜋/4 𝑥3 sin4 𝑥 𝑑𝑥
Since, 𝑥3sin4 𝑥 is an odd function.∴ 𝐼 = 0

7 (a)

Let 𝐼 = ∫𝜋 2

0
sin8 𝑥 𝑑𝑥 =

7.5.3.1

8.6.4.2
.
𝜋
2

    [by Walli’s formula]

=
105𝜋

32(4.3.2.1)

=
105𝜋
32.4!

8 (b)

We have,

𝐼 =

𝜋/2
―𝜋/2

|𝑥|
8 cos2 2𝑥 + 1

𝑑𝑥
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= 2

𝜋/2
0

𝑥
8 cos2 2𝑥 + 1

𝑑𝑥
= 2𝐼1, where𝐼1 =

𝜋/2
0

𝑥
8 cos2 2𝑥 + 1

𝑑𝑥
Now,𝐼1 = ∫𝜋/2

0

𝑥
8 cos2 2𝑥 + 1

𝑑𝑥…(i)

⇒𝐼1 =

𝜋/2
0

𝜋
2

― 𝑥
8 cos2(𝜋 ― 2𝑥) + 1

𝑑𝑥⇒𝐼1 = ∫𝜋/2
0

𝜋
2

― 𝑥
8 cos2 2𝑥 + 1

𝑑𝑥…(ii)

Adding (i) and (ii), we get

2𝐼1 =
𝜋
2

𝜋/2
0

𝑥
8 cos2 2𝑥 + 1

𝑑𝑥
⇒𝐼1 =

𝜋
4

𝜋/2
0

sec2 2𝑥
9 + tan2 2𝑥 𝑑𝑥 = 2 ×

𝜋
4

𝜋/2
0

sec2 2𝑥
9 + tan2 2𝑥 𝑑𝑥

⇒𝐼1 =
𝜋
4

𝜋/4
0

2 sec2 2𝑥
9 + tan2 2𝑥 𝑑𝑥

⇒𝐼1 =
𝜋
4

𝜋/4
0

1

32 + tan2 2𝑥 𝑑(tan 2𝑥)

⇒𝐼1 =
𝜋
4

×
1

3 [tan―1 (tan 2𝑥
3 )]

𝜋/4
0

=
𝜋

12
×

𝜋
2

=
𝜋2

24

Hence, 𝐼 = 2𝐼1 =
𝜋2

12

9 (b)∵ 𝑓(𝑥)cos 𝑥 =
1

2
∙ 2𝑓(𝑥)𝑓′(𝑥)

Then, 𝑓′(𝑥) = cos 𝑥∴ 𝑓(𝑥) = sin 𝑥 + 𝑐
10 (d)

On putting 𝑦2 = 𝑓(𝑥) =
𝑥 + 22𝑥 + 3

, we have𝑥 =
3𝑦2 ― 2

1 ― 2𝑦2and𝑑𝑥 = ― 2𝑦
(1 ― 2𝑦2)2𝑑𝑦∴  (𝑓(𝑥))1/2

𝑑𝑥𝑥 = ― 𝑦 2𝑦
(1 ― 2𝑦2)2

∙ 1 ― 2𝑦2

3𝑦2 ― 2
𝑑𝑦

= 2
𝑦2

(2𝑦2 ― 1)(3𝑦2 ― 2)
𝑑𝑦
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= ―2 [ 1

2𝑦2 ― 1
― 2

3𝑦2 ― 2
]𝑑𝑦

=
1

2
log |1 + 2𝑦

1 ― 2𝑦| ― 2

3
log | 3𝑦 + 23𝑦 ― 2| + 𝑐

Thus, g(𝑥) = log |𝑥| and ℎ(𝑥) = log |𝑥|
11 (c)

Let 555𝑥
= 𝑡 ∙ ∙  Then, 555𝑥

55𝑥
5𝑥(log 5)3𝑑𝑥 = 𝑑𝑡,∴ 𝐼 = 555𝑥 ∙ 55𝑥 ∙ 5𝑥 𝑑𝑥 =

1

(log 5)3
1 ∙ 𝑑𝑡 =

555𝑥
(log 5)3

+ 𝐶
12 (a)𝑓(𝑡) =

𝑡
―𝑡 𝑒―[𝑥]

2
𝑑𝑥 = 2

𝑡
0

𝑒―𝑥
2

𝑑𝑥
= ―[𝑒―𝑥]𝑡

0 = ― 𝑒―𝑡 + 1

Now, lim𝑡→∞ 𝑓(𝑡) = ― lim𝑡→∞ 𝑒―𝑡 + 1 = 1

13 (b)

We have,𝐼 =
cos 2𝑥

(sin 𝑥 + cos 𝑥)2
𝑑𝑥 =

cos 𝑥 ― sin 𝑥
(sin 𝑥 + cos 𝑥)2

𝑑𝑥⇒𝐼 = log(sin 𝑥 + cos 𝑥) + 𝐶
14 (c)

The primitive of the given function is𝑑𝑥
sin3 𝑥 sin(𝑥 + θ) =

𝑑𝑥
sin3 𝑥( sin 𝑥 cos θ + cos 𝑥 sin θ)

=
cosec2𝑥 𝑑𝑥

cos θ + cot 𝑥 sin θ
Put cot 𝑥 = 𝑡 ⇒ ― cosec2𝑥 𝑑𝑥 = 𝑑𝑡
= ― 1

sin θ 𝑑𝑡
cot θ + 1

= ― 2

sin θ (cot θ + 𝑡)1/2 + 𝑐
= ― 2

sin θ (cos θ + 𝑡 sin θ)
1/2

+ 𝑐
=

―2cosec θ( sin 𝑥 cos θ + sin θ cos 𝑥)1/2

sin 𝑥 + 𝑐
= ―2 cosec θ(sin(θ + 𝑥)

sin 𝑥 )
1/2

+ 𝑐
15 (b)

We have,
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𝐼 =
𝑥4 ― 1𝑥2 𝑥4 + 𝑥2 + 1

𝑑𝑥 =
(𝑥2 ― 1)(𝑥2 + 1)𝑥2 𝑥4 + 𝑥2 + 1

𝑑𝑥
⇒𝐼 =

(𝑥 +
1𝑥)(𝑥 ― 1𝑥2)

𝑥2 +
1𝑥2

+ 1

𝑑𝑥 =
(𝑥 +

1𝑥)

(𝑥 +
1𝑥)

2 ― 12

𝑑(𝑥 +
1𝑥)

⇒𝐼 =
1

2

2(𝑥 +
1𝑥)

(𝑥 +
1𝑥)

2 ― 12

𝑑(𝑥 +
1𝑥)

⇒𝐼 =
1

2

1

(𝑥 +
1𝑥)

2 ― 12

𝑑{(𝑥 +
1𝑥)

2 ― 12}

⇒𝐼 = (𝑥 +
1𝑥)

2 ― 12 + 𝐶 = 𝑥2 +
1𝑥2

+ 1 + 𝐶
⇒𝐼 = 𝑥4 + 𝑥2 + 1𝑥 + 𝐶
16 (b)

32𝑥3(log 𝑥)2 𝑑𝑥
= 32{(log 𝑥)2𝑥4

4
― 2 log 𝑥 ∙ 1𝑥 ∙ 𝑥4

4
𝑑𝑥}

= 8𝑥4(log 𝑥)2 ― 16 𝑥3 log 𝑥 𝑑𝑥
= 8𝑥4(log 𝑥)2 ― 16 { log 𝑥 ∙ 𝑥4

4
― 1𝑥 ∙ 𝑥4

4
𝑑𝑥 } 

= 8𝑥4(log 𝑥)2 ― 4𝑥4 log 𝑥 + 4 𝑥3𝑑𝑥
= 8𝑥4(log 𝑥)2 ― 4𝑥4 + log 𝑥 + 𝑥4 + 𝑐
= 𝑥4[ 8(log 𝑥)2 ― 4 log 𝑥 + 1 ] + 𝑐
17 (a)

Let 𝐼 = ∫ 𝑒𝑥(1 + sin 𝑥 )

1 + cos 𝑥 𝑑𝑥
=

1

2
𝑒𝑥sec2

𝑥
2

𝑑𝑥 + 𝑒𝑥 tan
𝑥
2

𝑑𝑥
=

1

2 [2𝑒𝑥tan
𝑥
2

― 2𝑒𝑥 tan
𝑥
2

𝑑𝑥] + 𝑒𝑥 tan
𝑥
2

𝑑𝑥
= 𝑒𝑥tan

𝑥
2

+ 𝑐
18 (a)

We have,
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𝐼 = log ( 1 ― 𝑥 + 1 + 𝑥) ∙ 1 𝑑𝑥
                         I                              II⇒𝐼 = 𝑥 log ( 1 ― 𝑥 + 1 + 𝑥) ― 1

2

1

1 ― 𝑥2 ( 1 ― 𝑥2𝑥 ― 1𝑥) ∙ 𝑥 𝑑𝑥
⇒𝐼 = 𝑥 log( 1 ― 𝑥 + 1 + 𝑥) ― 1

2 (1 ― 1

1 ― 𝑥2) 𝑑𝑥
⇒𝐼 = 𝑥 log( 1 ― 𝑥 + 1 + 𝑥) ― 𝑥

2
+

1

2
sin―1 𝑥 + 𝑐

Hence, 𝑓(𝑥) = log( 1 ― 𝑥 + 1 + 𝑥), 𝐴 = ― 1

2
 and 𝐵 =

1

2

19 (a)

Let 𝐼 = ∫𝜋/4
0

log(1 + tan 𝑥)𝑑𝑥 ….(i)⇒ 𝐼 =

𝜋/4
0

log [1 + tan (
𝜋
4

― 𝑥)]𝑑𝑥
=

𝜋/4
0

log [1 +
1 ― tan 𝑥
1 + tan 𝑥]𝑑𝑥

=

𝜋/4
0

log 2𝑑𝑥 ― 𝜋/4
0

log(1 + tan 𝑥)𝑑𝑥⇒ 𝐼 = log 2[𝑥]𝜋/4
0 ― 𝐼⇒ 2𝐼 =

𝜋
4

log𝑒 2 ⇒ 𝐼 =
𝜋
8

log𝑒 2

20 (a)𝑓(𝑥) = |𝑥|sin3 𝑥is an odd function∴  

2

―2

|𝑥|sin3 𝑥 𝑑𝑥 = 0
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