
CLASS : XIIth                                                                                      SUBJECT : MATHS

 DATE :                                                                                                 DPP NO. :9

1 (a)

We have,𝐼 =

𝑒
1/𝑒 | log𝑥 | 𝑑𝑥

⇒𝐼 =

𝑒
1/𝑒 ― log𝑥 𝑑𝑥 +

𝑒
1

log𝑥 𝑑𝑥
⇒𝐼 = [𝑥 ― 𝑥 log𝑥]11/𝑒 + [𝑥 log𝑥 ― 𝑥]𝑒1 = 2(𝑒 ― 1𝑒 )
2 (d)

Let 𝐼 = ∫𝜋 8

0
cos34𝜃𝑑𝜃

=

𝜋 8

0
(3 cos4𝜃 + cos12𝜃

4 ) 𝑑𝜃
=

1

4 [3 sin4𝜃
4

+
sin12𝜃

12 ]
𝜋 8

0

=
1

4 [3

4
(sin

𝜋
2
― 0) +

1

12(sin
3𝜋
2
― 0)]

=
1

4 [3

4
+

1

12
( ―1)] =

1

4( 8

12) =
1

6

3 (c)𝐼 =

1

―1

cos h 𝑥
1 + 𝑒2𝑥  𝑑𝑥 =

1

―1

𝑒𝑥 + 𝑒―𝑥
2(1 + 𝑒2𝑥)

 𝑑𝑥 [ ∵ cosh𝑥 =
𝑒𝑥 + 𝑒―𝑥

2 ]

=
1

2

1

―1

1 + 𝑒2𝑥
(1 + 𝑒2𝑥)𝑒𝑥  𝑑𝑥 =

1

2

1

―1

𝑒―𝑥 𝑑𝑥
= ― 1

2
[𝑒―𝑥]1―1 = ― 1

2
(𝑒―1 ― 𝑒1) =

𝑒2 ― 12𝑒
4 (c)

We have,

Topic :-INTEGRALS

SOLUTIONS

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



𝑢10 =

𝜋/2
0

𝑥10 sin𝑥  𝑑𝑥
⇒𝑢10 = [ ― 𝑥10 cos𝑥]𝜋/2

0 + 10

𝜋/2
0

𝑥9 cos𝑥 𝑑𝑥
⇒𝑢10 = 10[𝑥9 sin𝑥]𝜋/2

0 ― 90

𝜋
2

0

𝑥8 sin𝑥 𝑑𝑥 = 10(
𝜋
2

)
9 ― 90 𝑢8⇒𝑢10 + 90𝑢8 = 10(

𝜋
2

)
9

5 (c)

Let 𝐼 = ∫ 𝑥3 sin [tan―1 (𝑥4)]𝑑𝑥
1 + 𝑥8

Put  𝑥4 = 𝑡 ⇒ 4𝑥3 𝑑𝑥 = 𝑑𝑡∴   𝐼 =
1

4
.  

sin[ tan―1(𝑡) ]𝑑𝑡
1 + 𝑡2

Again, put tan―1 𝑡 = 𝑢  ⇒ 
1

1 + 𝑡2𝑑𝑡 = 𝑑𝑢∴  𝐼 =
1

4
sin𝑢 𝑑𝑢 = ― 1

4
cos𝑢 + 𝑐 = ― 1

4
cos [tan―1 (𝑥4)] + 𝑐

6 (d)

We have,

10

𝑛=1

―2𝑛
―2𝑛―1

sin27𝑥 𝑑𝑥 +

10

𝑛=1

2𝑛+1

2𝑛 sin27𝑥 𝑑𝑥
= ― 10

𝑛=1

2𝑛+1

2𝑛 sin27 𝑡 𝑑𝑡 +

10

𝑛=1

2𝑛+1

2𝑛 sin27𝑥 𝑑𝑥 , where 𝑥 = ―𝑡
= ― 10

𝑛=1

2𝑛+1

2𝑛 sin27𝑥  𝑑𝑥 +

10

𝑛=1

2𝑛+1

2𝑛 sin27𝑥 𝑑𝑥 = 0

7 (d)

1

sin2𝑥. cos2𝑥  𝑑𝑥 =
sin2𝑥 + cos2𝑥

sin2𝑥 cos2𝑥  𝑑𝑥
= ( 1

cos2𝑥 +
1

sin2𝑥) 𝑑𝑥
= ( sec2𝑥 + cosec2 𝑥) 𝑑𝑥
= tan𝑥 ― cot𝑥 + 𝑐
8 (a)

We have,
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𝐼 =

1

―1

(𝑥 ― [2𝑥]) 𝑑𝑥 =

1

―1

𝑥 𝑑𝑥 ― 1

―1

[2𝑥] 𝑑𝑥
⇒𝐼 = 0 ― [

―1/2

―1

[2𝑥] 𝑑𝑥 +

0

―1/2

[2𝑥]𝑑𝑥 +

1/2

0

[2𝑥]𝑑𝑥 +

1

1/2

[2𝑥] 𝑑𝑥]
⇒𝐼 = ― [

―1/2

―1

―2𝑑𝑥 +

0

―1/2

―1𝑑𝑥 +

1/2

0

0𝑑𝑥 +

1

1/2

1𝑑𝑥]
⇒𝐼 = ― [ ―2( ― 1

2
+ 1) ― 1(0 +

1

2) + 0 + (1 ― 1

2)]⇒𝐼 = ― [ ―1 ― 1

2
+

1

2] = 1

9 (a)

We know that if 𝑓(𝑡) is an odd function. Then, ∫𝑥
0
𝑓(𝑡)𝑑𝑡 is an even function.

Since the function 𝑓(𝑥) = log
1 ― 𝑥
1 + 𝑥 is an odd function. Therefore, 𝐹(𝑥) is an even function

11 (c)

We have𝑑𝑑𝑥{
𝑔(𝑥)
𝑓(𝑥) ϕ(𝑡)𝑑𝑡} = 𝑔′(𝑥).ϕ(𝑔(𝑥)) ― 𝑓′(𝑥).ϕ(𝑓(𝑥))

12 (d)
3

1

(𝑥 ― 1)(𝑥 ― 2)(𝑥 ― 3)𝑑𝑥
=

3

1

(𝑥 ― 1)(𝑥2 ― 5𝑥 + 6)𝑑𝑥
=

3

1

(𝑥3 ― 6𝑥2 + 11𝑥 ― 6)𝑑𝑥
= [𝑥4

4
― 6𝑥3

3
+

11𝑥2

2
― 6𝑥]

3

1

= [81

4
― 162

3
+

99

2
― 18 ― (1

4
― 6

3
+

11

2
― 6)]

= [ ― 27

12
+

27

12] = 0

13 (c)

Given, 𝑓(𝑥) = |sin𝑥 + sin2𝑥 + sin3𝑥 sin2𝑥 sin3𝑥
3 + 4 sin𝑥 3 4 sin𝑥
1 + sin𝑥 sin𝑥 1

|
Applying 𝐶1→𝐶1 ― (𝐶2 + 𝐶3), we get

= |
sin𝑥 sin2𝑥 sin3𝑥

0 3 4 sin𝑥
0 sin𝑥 1 |
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= sin𝑥(3 ― 4 sin2𝑥) = 3 sin𝑥 ― 4 sin3𝑥𝑓(𝑥) = sin3𝑥∴  

𝜋/2
0

𝑓(𝑥)𝑑𝑥 =

𝜋/2
0

sin3𝑥 𝑑𝑥
= [ ― cos3𝑥

3 ]
𝜋/2
0

= ( ― 1

3)[cos3𝑥]𝜋/20

= ( ― 1

3)[cos (3 ×
π
2

) ― cos 0]
= ( ― 1

3)(0 ― 1) =
―1

3
( ―1) =

1

3

14 (c)

We have,𝐼 = 𝑔(𝑥){𝑓(𝑥) + 𝑓′(𝑥)} 𝑑𝑥⇒𝐼 = 𝑔(𝑥)𝑓(𝑥)𝑑𝑥 + 𝑔(𝑥)𝑓′(𝑥) 𝑑𝑥⇒𝐼 = 𝑓(𝑥)( 𝑔(𝑥)𝑑𝑥) ― (𝑓′(𝑥) 𝑔(𝑥)𝑑𝑥) 𝑑𝑥 + 𝑔(𝑥)𝑓′(𝑥) 𝑑𝑥⇒𝐼 = 𝑓(𝑥)𝑔(𝑥) ― 𝑔(𝑥)𝑔′(𝑥)𝑑𝑥 + 𝑔(𝑥)𝑔′(𝑥)𝑑𝑥 + 𝐶⇒𝐼 = 𝑓(𝑥)𝑔(𝑥) + 𝐶     [ ∵ 𝑔(𝑥)𝑑𝑥 = 𝑔(𝑥)]
15 (a)

(𝑥 + 2𝑥 + 4)
2𝑒𝑥 𝑑𝑥 = 𝑒𝑥[𝑥2 + 4𝑥 + 4

(𝑥 + 4)2 ]𝑑𝑥
= 𝑒𝑥[𝑥(𝑥 + 4)

(𝑥 + 4)2
+

4

(𝑥 + 4)2]𝑑𝑥
= 𝑒𝑥[ 𝑥𝑥 + 4

+
4

(𝑥 + 4)2]𝑑𝑥
=

𝑒𝑥 𝑥(𝑥 + 4)
𝑑𝑥 +

4𝑒𝑥
(𝑥 + 4)2

𝑑𝑥
= 𝑒𝑥(

𝑥𝑥 + 4
) ― 4𝑒𝑥

(𝑥 + 4)2
𝑑𝑥 +

4𝑒𝑥
(𝑥 + 4)2

𝑑𝑥
=

𝑥𝑒𝑥(𝑥 + 4)
+ 𝑐

16 (c)

Given, 𝑃 = ∫3𝜋
0

𝑓( cos2𝑥)𝑑𝑥…(i)

and𝑄 = ∫𝜋
0
𝑓( cos2𝑥) 𝑑𝑥    …(ii)

From Eq. (i)𝑃 = 3

𝜋
0

𝑓( cos2𝑥)𝑑𝑥
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⇒𝑃 = 3𝑄 ⇒𝑃― 3𝑄 = 0

17 (d)

Let 𝑔(𝑥) = 𝑓(cos2𝑥). Then,𝑔(𝑥 + 𝑛𝜋) = 𝑓{cos2(𝑥 + 𝑛𝜋)} = 𝑓(cos2𝑥) = 𝑔(𝑥)∴ 𝑛𝜋
0

𝑔(𝑥) 𝑑𝑥 = 𝑛 𝜋
0

𝑔(𝑥) 𝑑𝑥⇒∫3𝜋
0

𝑔(𝑥)𝑑𝑥 = 3∫𝜋
0
𝑔(𝑥)𝑑𝑥    [Putting 𝑛 = 3]

⇒ 3𝜋
0

𝑓( cos2𝑥 ) 𝑑𝑥 = 3

𝜋
0

𝑓( cos2𝑥 ) 𝑑𝑥⇒𝐼1 = 3𝐼2

18 (c)

We know that 𝑥 ― [𝑥] is a periodic function with period 1 unit. Therefore,𝑛[𝑥]
0

(𝑥 ― [𝑥])𝑑𝑥 = 𝑛[𝑥]

1

0

(𝑥 ― [𝑥]) 𝑑𝑥 = 𝑛[𝑥]

1

0

𝑥𝑑𝑥 =
𝑛
2
[𝑥]

19 (d)

Put 𝑡 = 𝑥2 +1⇒𝑑𝑡 = 2𝑥 𝑑𝑥
2

0

𝑥3

(𝑥2 + 1)3/2
𝑑𝑥 =

1

2

5

1

(𝑡 ― 1)𝑡3/2
𝑑𝑡

=
1

2

5

1

[𝑡―1

2 ― 𝑡―3/2 ]𝑑𝑡
=

1

2 [2 𝑡 + 2
1𝑡]5

1

=
1

2 [2 5 +
2

5
― 2 ― 2]

= [ 5 +
1

5
― 2] =

6 ― 2 5

5

20 (d)

We have,𝐼 =

2𝜋
0

|cos𝑥 ― sin𝑥| 𝑑𝑥
⇒𝐼 = 2

2𝜋
0

|cos (𝑥 +
𝜋
4

)| 𝑑𝑥
⇒𝐼 = 2

9 𝜋/4
𝜋/4 | cos 𝑡 | 𝑑𝑡, where 𝑡 = 𝑥 +

𝜋
4
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⇒𝐼 = 2{
𝜋/2
𝜋/4 cos 𝑡 𝑑𝑡 +

3 𝜋/2
𝜋/2 ( ― cos 𝑡)𝑑𝑡 +

9𝜋/4
3𝜋/2 cos 𝑡 𝑑𝑡}

⇒𝐼 = 2[(1 ― 1

2) ― ( ―1 ― 1) + ( 1

2
+ 1)] = 4 2

ANSWER-KEY
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