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1 (c)

Let 𝐼 = ∫𝜋/2―𝜋/2(𝑥3 + 𝑥 cos 𝑥 + tan5 𝑥 + 1)𝑑𝑥
Since, 𝑥3,𝑥cos 𝑥 and tan5 𝑥 are odd functions,

therefore𝐼 =

𝜋/2
―𝜋/2 1𝑑𝑥 = [𝑥]𝜋/2―𝜋/2 = 𝜋

2 (a)∵ 𝑓′(𝑥) = 𝑔(𝑥)⇒ 𝑏
𝑎 𝑓(𝑥)𝑔(𝑥)𝑑𝑥 =

𝑏
𝑎 𝑓(𝑥)𝑓′(𝑥)𝑑𝑥

= [(𝑓(𝑥))2

2 ]
𝑏
𝑎

=
1

2
[(𝑓(𝑏))2 ― (𝑓(𝑎))2]

3 (c)

We have,𝐼 =
4𝑒𝑥 + 6𝑒―𝑥
9𝑒𝑥 ― 4𝑒―𝑥 𝑑𝑥 =

4𝑒2 𝑥 + 6

9𝑒2 𝑥 ― 4
𝑑𝑥

⇒𝐼 =
4 𝑒2𝑥

9 𝑒2𝑥 ― 4
𝑑𝑥 + 6

1

9 𝑒2𝑥 ― 4
𝑑𝑥

⇒𝐼 =
2

9

18 𝑒2𝑥
9𝑒2𝑥 ― 4

𝑑𝑥 + 6
𝑒―2𝑥

9 ― 4𝑒―2𝑥 𝑑𝑥⇒𝐼 =
2

9
log (9𝑒2𝑥 ― 4) +

6

8
log (9 ― 4𝑒―2𝑥) + 𝐶⇒𝐼 =

2

9
log (9 𝑒2𝑥 ― 4) +

3

4
log (9 𝑒2𝑥 ― 4) ― 3

4
log 𝑒2𝑥 + 𝐶⇒𝐼 =

―3

2
𝑥 +

35

36
log (9𝑒2𝑥 ― 4) + 𝐶

Hence, 𝐴 = ― 3

2
, 𝑏 =

35

36
 and 𝐶 ∈ 𝑅

4 (b)
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Let  𝐼 = ∫ cos 4𝑥 + 1

cot 𝑥 ― tan 𝑥 𝑑𝑥
=

2 cos2 2𝑥
cos2 𝑥 ― sin2 𝑥

sin 𝑥 cos 𝑥 𝑑𝑥
=

2 cos2 2𝑥
cos 2𝑥 . sin 𝑥 cos 𝑥 𝑑𝑥

= cos 2𝑥 . sin 2𝑥  𝑑𝑥
=

1

2
2 cos 2𝑥 sin 2𝑥  𝑑𝑥

=
1

2
sin 4𝑥  𝑑𝑥 =

1

2

( ― cos 4𝑥)
4

+ 𝑐⇒𝐼 =
― cos 4𝑥

8
+ 𝑐 = 𝑘 cos 4𝑥 + 𝑐∴  𝑘 = ― 1

8
5 (c)

Let 𝐼 = ∫4―2
|𝑥 + 1|𝑑𝑥

=

―1

―2

― (𝑥 + 1)𝑑𝑥 +

4

―1

(1 + 𝑥)𝑑𝑥
= ― [𝑥2

2
+ 𝑥]

―1

―2

+ [𝑥 +
𝑥2

2 ]
4

―1

= ― [1

2
― 1 ― (2 ― 2)] + [4 + 8—(1 +

1

2)]
=

1

2
+ (25

2 ) = 13

6 (c)
3

2

𝑑𝑥𝑥2 ― 𝑥
=

3

2

𝑑𝑥𝑥(𝑥 ― 1)
=

3

2
[ 1𝑥 ― 1

― 1𝑥]𝑑𝑥
= [log(𝑥 ― 1)]3

2 ― [log 𝑥]3
2

= [ log 2 ― log 1] ― [ log 3 ― log 2]

= 2 log 2 ― log 3 = log
4

3
7 (d)

Let  𝐼 = ∫ 𝑥2 + 1𝑥4 ― 𝑥2 + 1
𝑑𝑥 = ∫ 1 +

1𝑥2𝑥2 +
1𝑥2

― 1
𝑑𝑥
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=

(1 +
1𝑥2)

(𝑥 ― 1𝑥)
2

+ 1

𝑑𝑥
Put  𝑥 ― 1𝑥 = 𝑡  ⇒  (1 +

1𝑥2
)𝑑𝑥 = 𝑑𝑡∴  𝐼 =

𝑑𝑡𝑡2 + 1
= tan―1 𝑡 + 𝑐

= tan―1 (𝑥 ― 1𝑥) + 𝑐
= tan―1 (𝑥2 ― 1𝑥 ) + 𝑐
8 (c)

Let  𝐼 = ∫ 𝑒𝑥sec 𝑥𝑑𝑥 + ∫ 𝑒𝑥sec 𝑥tan 𝑥𝑑𝑥
= 𝑒𝑥 sec 𝑥 ― 𝑒𝑥 sec 𝑥 tan 𝑥 𝑑𝑥 + 𝑒𝑥 sec 𝑥 tan 𝑥 𝑑𝑥 + 𝑐
= 𝑒𝑥 sec 𝑥 + 𝑐
9 (d)𝑓′(𝑥) = 2𝑥𝑒―(𝑥2+1)2 ― 2𝑥𝑒―𝑥4

= 2𝑥(𝑒―(𝑥2+1)2 ― 𝑒―𝑥4

)[here𝑒―𝑥4

> 𝑒―(𝑥2+1)2

]

So, 𝑓′(𝑥) > 0, when 𝑥 < 0    [as𝑥4 < (𝑥2 + 1)2]
11 (b)

Given, ∫𝑎
0

𝑥 𝑑𝑥 ≤ 𝑎 + 4⇒ [𝑥2

2 ]
𝑎
0

≤ 𝑎 + 4 ⇒ 𝑎2

2
≤ 𝑎 + 4⇒ 𝑎2 ≤ 2𝑎 + 8 ⇒𝑎2 ― 2𝑎 ― 8 ≤ 0⇒ (𝑎 ― 4)(𝑎 + 2) ≤ 0⇒ ― 2 ≤ 𝑎 ≤ 4

12 (a)

Given, 𝑢𝑛 = ∫𝜋/4

0
tan𝑛 𝑥 𝑑𝑥

or𝑢𝑛 = ∫𝜋/4
0

tan𝑛―2 𝑥 ( sec2 𝑥 ― 1) 𝑑𝑥
=

𝜋/4
0

tan𝑛―2 𝑥 sec2 𝑥 𝑑𝑥 ― 𝜋/4
0

tan𝑛―2 𝑥 𝑑𝑥
On putting tan 𝑥 = 𝑡, sec2 𝑥 𝑑𝑥 = 𝑑𝑡 in Ist integral, we get𝑢𝑛 =

1

0

𝑡𝑛―2 𝑑𝑡 ― 𝑢𝑛―2

⇒  𝑢𝑛 + 𝑢𝑛―2 = [ 𝑡𝑛―1𝑛 ― 1]
1

0

= [ 1𝑛―1𝑛 ― 1
― 0] =

1𝑛 ― 1

13 (b)

Let 𝐼 = ∫𝜋
0

𝑥sin4 𝑥 𝑑𝑥…(i)
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𝐼 = ∫𝜋
0

(𝜋 ― 𝑥)sin4 𝑥 𝑑𝑥…(ii)

On adding Eqs. (i) and (ii), we get

2𝐼 = 𝜋 𝜋
0

sin4 𝑥  𝑑𝑥
= 2𝜋 𝜋 2

0

sin4 𝑥  𝑑𝑥
= 2𝜋. 4 ― 1

4
.
4 ― 3

4 ― 2
.
𝜋
2

= 2𝜋. 3

4
.
1

2
.
𝜋
2

=
3𝜋2

8

⇒ 𝐼 =
3𝜋2

16

14 (a)

We have,

sin 𝑥 ― cos 𝑥
1 ― sin 2𝑥 𝑒sin 𝑥 cos 𝑥  𝑑𝑥⇒𝐼 =

sin 𝑥 ― cos 𝑥
sin 𝑥 ― cos 𝑥 𝑒sin 𝑥 cos 𝑥  𝑑𝑥 = 𝑒sin 𝑥 cos 𝑥  𝑑𝑥 = 𝑒sin 𝑥 + 𝐶

15 (c)

Let 𝐼 = ∫ 𝑑𝑥𝑥 +
3 𝑥

Now, let 𝑥 = 𝑡6⇒𝑑𝑥 = 6𝑡5𝑑𝑡⇒𝐼 =
6𝑡5𝑡3 + 𝑡2

𝑑𝑡 = 6
𝑡3𝑡 + 1

𝑑𝑡
= 6 (𝑡2 ― 𝑡 + 1 ― 1𝑡 + 1)𝑑𝑡
= 2𝑡3 ― 3𝑡2 + 6𝑡 ― 6 log(𝑡 + 1) + 𝑐
= 2 𝑥 ― 3(3 𝑥) + 6(6 𝑥) ― 6 log (6 𝑥 + 1) + 𝑐
16 (a)

We have,𝐼 =
3 𝑥 7

1 +
3 𝑥4𝑑𝑥 =

3

4
7

1 + 𝑥4/3 ×
4

3
𝑥1/3𝑑𝑥⇒𝐼 =

3

4
(1 + 𝑥4)1/7 𝑑(1 + 𝑥4/3)⇒𝐼 =

3

4
×

7

8
× (1 + 𝑥4/3)8/7

+ 𝐶 =
21

32
(1 + 𝑥4/3)8/7

+ 𝐶
17 (a)

Let 𝐼 = ∫ sin―1 ( 2𝑥
1 + 𝑥2

) 𝑑𝑥
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Put  𝑥 = tan θ ⇒ 𝑑𝑥 = sec2 θ 𝑑θ∴    𝐼 = sin―1(sin 2θ). sec2 θ 𝑑θ
= 2 θ sec2 θ 𝑑θ = 2[θ tan θ ― tan θ 𝑑θ]

= 2[θ tan θ + log cos θ] + 𝑐
= 2[𝑥 tan―1 𝑥 + log

1

1 + 𝑥2] + 𝑐
= 2𝑥 tan―1 𝑥 ― log (1 + 𝑥2) + 𝑐
= 𝑓(𝑥) ― log (1 + 𝑥2) +𝑐      [given]∴  𝑓(𝑥) = 2𝑥 tan―1 𝑥
18 (b)

Given 𝐼10 = ∫𝜋/2
0

𝑥10sin 𝑥𝑑𝑥
= [ ― 𝑥10cos 𝑥]𝜋/2

0 +

𝜋/2
0

10𝑥9. cos 𝑥𝑑𝑥
= 0 + [10𝑥9 sin 𝑥]𝜋/2

0 ― 𝜋/2
0

90𝑥8 sin 𝑥 𝑑𝑥
= 10(

𝜋
2

)
9 ― 90𝐼8⇒𝐼10 + 90𝐼8 = 10(

𝜋
2

)
9

19 (d)

Let 𝐼 = ∫𝜋
0

𝑥 𝑑𝑥𝑎2 cos2 𝑥 + 𝑏2 sin2 𝑥…(i)

and𝐼 = ∫𝜋
0

(𝜋 ― 𝑥)𝑑𝑥𝑎2 cos2(𝜋 ― 𝑥) + 𝑏2 sin2(𝜋 ― 𝑥)⇒ 𝐼 = ∫𝜋
0

(𝜋 ― 𝑥)𝑑𝑥𝑎2 cos2 𝑥 + 𝑏2 sin2 𝑥…(ii)

On adding Eqs.(i) and (ii), we get2𝐼 =

𝜋
0

(𝑥 + 𝜋 ― 𝑥)𝑑𝑥𝑎2 cos2 𝑥 + 𝑏2 sin2 𝑥⇒ 2𝐼 = 𝜋 𝜋
0

𝑑𝑥𝑎2 cos2 𝑥 + 𝑏2 sin2 𝑥⇒ 𝐼 =
𝜋
2

𝜋
0

𝑑𝑥𝑎2 cos2 𝑥 + 𝑏2 sin2 𝑥⇒ 𝐼 = 2 ∙ 𝜋
2

𝜋/2
0

𝑑𝑥𝑎2 cos2 𝑥 + 𝑏2 sin2 𝑥
On dividing numerator and denominator be cos2 𝑥, we get 𝐼 = 𝜋 𝜋/2

0

sec2 𝑥 𝑑𝑥𝑎2 + 𝑏2 tan2 𝑥
Put 𝑏tan 𝑥 = 𝑡 ⇒𝑏 sec2 𝑥 𝑑𝑥 = 𝑑𝑡
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∴   𝐼 =
𝜋𝑏 ∞

0

𝑑𝑡𝑎2 + 𝑡2
=

𝜋𝑏 ∙ 1𝑎 [tan―1
𝑡𝑎]

∞
0

=
𝜋𝑎𝑏 [

𝜋
2

― 0] =
𝜋22𝑎𝑏

20 (a)
1

―1

(𝑥 ― [𝑥])𝑑𝑥 =

0

―1

(𝑥 + 1)𝑑𝑥 +

1

0

(𝑥 ― 0)𝑑𝑥
= [𝑥2

2
+ 𝑥]

0

―1

+ [𝑥2

2 ]
1

0

=
1

2
+

1

2
= 1
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ANSWER-KEY

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

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

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

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