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INTEGRATION

NCERT Exercise- 7.11

By using the properties of definite integrals, evaluate the integrals in Exercise 1 to 19. :

1.

π/2∫
0

cos2xdx

SOLUTION Let I =

π/2∫
0

cos2xdx . . . (i) and I =

π/2∫
0

cos2

(
π

2
− x

)
dx . . . (ii)

Adding (i) and (ii), we have 2I =

π/2∫
0

cos2xdx+

π/2∫
0

sin2xdx =

π/2∫
0

(
sin2x+ cos2x

)
dx =

π/2∫
0

dx = [x]π/2
0 =

π

2
⇒ I =

π

4

2.

π/2∫
0

√
sinx√

sinx+
√

cosx
dx

SOLUTION : LetI =

π/2∫
0

√
sinx√

sinx+
√

cosx
dx . . . .(i)

⇒ I =

π/2∫
0

√√√√sin

(
π

2
− x

)
√√√√sin

(
π

2
− x

)
+

√√√√cos

(
π

2
− x

)dx =

π/2∫
0

√
cosx

√
cosx+

√
sinx

dx . . . .(ii) Adding (i) and (ii), we have 2I =

π/2∫
0

[ √
sinx

√
sinx+

√
cosx

+

√
cosx

√
cosx+

√
sinx

]
dx

=

π/2∫
0

√
cosx+

√
sinx

√
cosx+

√
sinx

dx =

π/2∫
0

dx = [x]π/2
0 =

π

2
−0 =

π

2
⇒ I =

π

4

3.

π/2∫ sin3/2xdx

sin3/2x+ cos3/2x

SOLUTION Let I =

π/2∫
0

sin3/2x

sin3/2x+ cos3/2x
dx . . . (i) ⇒ I =

π/2∫
0

sin3/2

(
π

2
− x

)

sin3/2

(
π

2
− x

)
+ cos3/2

(
π

2
− x

)dx =

π/2∫
0

cos3/2x

sin3/2x+ cos3/2x
dx

. . . (ii)

Adding (i) and (ii), we have 2I =

π/2∫
0

sin3/2x+ cos3/2x

sin3/2x+ cos3/2x
dx =

π/2∫
0

1dx = [x]π/2
0 =

π

2
−0 =

π

2
∴ I =

π

4

4.

π/2∫
0

cos5xdx

sin5x+ cos5x

SOLUTION LetI =

π/2∫
0

cos5x

sin5x+ cos5x
dx . . . (i) Also, I =

π/2∫
0

cos5

(
π

2
− x

)

sin5

(
π

2
− x

)
+ cos5

(
π

2
− x

)dx =

π/2∫
0

sin5x

cos5x+ sin5x
dx . . . .(ii)

Adding (i) and (ii), we have 2I =

π/2∫
0

cos2x

cos5x+ sin5x
dx+

π/2∫
0

sin5x

cos5x+ sin5x
dx =

π/2∫
0

cos5x+ sin5x

cos5x+ sin5x
dx =

π/2∫
1

1dx = [x]π/2
0 =

π

2
∴ I =

π

4
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INTEGRATION

5.
5∫
−5

|x+2|dx

SOLUTION LetI =
5∫
−5

|x+2|dx |x+2| =
{
−(x+2) , ifx <−2
x+2, ifx≥−2 ∴ I = −

−2∫
−5

(x+2)dx+
5∫
−2

(x+2)dx = −

[
(x+2)2

2

]−2

−5

+

[
(x+2)2

2

]5

−2

=−

[(
(−2+2)2

2
−

(−5+2)2

2

)]
+

[
(5+2)2

2
−

(−2+2)2

2

]
=−

1
2
[0−9]+

1
2
[49−0] =

9
2
+

49
2
=

58
2
= 29
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INTEGRATION

6.
8∫

2

|x−5|dx

SOLUTION LetI =
8∫

2

|x−5|dx=
5∫

2

|x−5|dx+
8∫

2

|x−5|dx |x−5|=
{
−(x−5) , ifx < 5
(x−5) , ifx≥ 5 ∴ I =−

5∫
2

(x−5)dx+
8∫

5

(x−5)dx

=−

[
x2

2
−5x

]5

2

+

[
x2

2
−5x

]8

5

=−
1
2
(25−4)+5(5−2)+

1
2
(64−25)−5(8−5) =

−21
2

+15+
39
2
−15 =

18
2
= 9

7.
1∫

0

x(1− x)ndx

SOLUTION Let I =
1∫

0

x(1− x)ndx⇒ I =
1∫

0

(1− x) [1− (1− x)]ndx

=

1∫
0

(1− x)xndx =

1∫
0

(
xn− xn+1)dx =

[
xn+1

n+1
−

xn+2

n+2

]1

0

=

(
1

n+1
−

1
n+2

)
− (0−0) =

1
(n+1)(n+2)

8.

π/4∫
0

log(1+ tanx)dx

SOLUTION

LetI =

π/4∫
0

log(1+ tanx)dx . . . (i) Also, I =

π/4∫
0

log

[
1+ tan

(
π

4
− x

)]
dx

⇒ I =

π/4∫
0

log

(
1+

1− tanx
1+ tanx

)
dx =

π/4∫
0

log

(
2

1+ tanx

)
dx =

π/4∫
0

log2dx−
π/4∫
0

log(1+ tanx)dx= log2

π/4∫
0

1dx−I = 2I = log2 [x]π/4
0 =

(log2)

(
π

4
−0

)
⇒ I =

π

8
log2

9.
2∫

0

x
√

2− xdx

SOLUTION

LetI =
2∫

0

x
√

2− xdx Put 2−x= t⇒−dx= dt When x= 0, t = 2 and when x= 2, t = 0 ∴ I =−
0∫

2

(2− t)
√

tdt =
2∫

0

(
2t1/2− t3/2

)
dt =

[
2t3/2

3/2
−

t5/2

5/2

]2

0

=

[
4
3
t3/2−

2
5
t5/2

]2

0

=
4
3
(2)3/2−

2
5
(2)5/2 =

4
3
×2
√

2−
2
5
×4
√

2 =
8
√

2
3
−

8
√

2
5

=
16
√

2
15

10.

π/2∫
0

(2log sinx− logsin2x)dx

SOLUTION

LetI =

π/2∫
0

(2log sinx− logsin2x)dx =

π/2∫
0

[2log sinx− log (2sinxcosx)]dx =

π/2∫
0

[2log sinx− log2 − logsinx− logcosx]dx =

π/2∫
0

logsinxdx− (log2)

π/2∫
0

(1)dx−

π/2∫
0

logcos

(
π

2
− x

)
dx
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INTEGRATION

=

π/2∫
0

logsinxdx− (log2) [x]π/2
0 −

π/2∫
0

logsinxdx =−(log2)

(
π

2
−0

)
=−

π

2
log2 =

π

2
log(2)−1 =

π

2
log

(
1
2

)

11. .

π/2∫
−π/2

sin2xdx

SOLUTION

Let I =

π/2∫
−π/2

sin2xdx Let f (x) = sin2x⇒ f (x) = f (−x) ∴ f (x) is an even function. ∴ I = 2

π/2∫
0

sin2xdx

= 2

π/2∫
0

(
1− cos2x

2

)
dx =

[
x−

sin2x
2

]π/2

0

=

[
π

2
−

sinπ

2

]
⇒ I =

π

2

12. .
π∫

0

xdx
1+ sinx

SOLUTION

Let I =
π∫

0

xdx
1+ sinx

. . . . . . (i)⇒ I =
π∫

0

π− x
1+ sin(π− x)

dx =

π∫
0

π− x
1+ sinx

dx . . . .(ii) Adding (i) and (ii), we get 2I =
π∫

0

x+π− x
1+ sinx

dx =

π

π∫
0

1
1+ sinx

dx = π

π∫
0

1− sinx

1− sin2x
dx= π

π∫
0

1− sin x
cos2x

dx = π

π∫
0

(
sec2x− tanxsecx

)
dx = π [tanx− secx]π0 = π [(tanπ− secπ)− (tan0− sec0)]=

π [(0)− (−1)− (0−1)] = 2π Hence, I = π
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INTEGRATION

13.

π/2∫
−π/2

sin7xdx

SOLUTION

Let f (x) = sin7x⇒ f (−x) = [sin(−x)]7 = (−sin(x))7 =− f (x)⇒ f (x) is an odd function of x. ⇒

π

2∫
−

π

2

sin7xdx = 0

14.
2π∫
0

cos5xdx

SOLUTION

Let I =
2π∫
0

cos5xdx ,Let f (x)= cos5x Now, we have f (2π− x)= (cos(2π− x))5 =(cosx)5 = cos5x= f (x)

 2a∫
0

f (x)dx =

 2
a∫

0

f (x)dx, if f (2a− x) = f (x)

0, if f ((2a)− x) =− f (x)


⇒ I = 2

π∫
0

cos5xdx Again , we have f (π− x)= (cos(π− x))5 =−cos5x=− f (x)⇒ 2
π∫

0

cos5xdx = 0 Hence,
2π∫
0

cos5xdx = 2
π∫

0

cos5xdx = 2×0 = 0

15.

π/2∫
0.

sinx− cosx
1+ sinxcosx

dx

SOLUTION

LetI =

π/2∫
0.

sinx− cosx
1+ sinxcosx

dx . . . ..(i) Then I =

π/2∫
0.

sin

(
π

2
− x

)
− cos

(
π

2
− x

)

1+ sin

(
π

2
− x

)
cos

(
π

2
− x

)dx

=

π/2∫
0

cosx− sinx
1+ cosxsinx

dx . . . .(ii) Adding (i) and (ii), we get 2I =

π/2∫
0

(
sinx− cosx

1+ sinxcosx
+

cosx− sinx
1+ sinxcosx

)
dx =

π/2∫
0

sinx− cosx+ cosx− sinx
1+ sinxcosx

dx=

π/2∫
0

0dx = 0⇒ I = 0

16.
π∫

0

log(1+ cosx)dx

SOLUTION

Let I =
π∫

0

log(1+ cosx)dx . . . (i)⇒ I =
π∫

0

log [1+ cos(π− x)]dx =
π∫

0

log(1− cosx)dx . . . .(ii)

Adding (i) and (ii), we get 2I =
π∫

0

[log(1+ cosx)+ log(1− cosx)]dx =
π∫

0

log
(
1− cos2x

)
dx =

π∫
0

logsin2xdx = 2
π∫

0

logsinxdx⇒

I =
π∫

0

logsinxdx = 2
π∫

0

logsinxdx = 2I1

Where I1 =

π/2∫
0

logsinxdx . . . .(iii) Then, I1 =

π/2∫
0

logsin

(
π

2
− x

)
dx
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INTEGRATION

⇒ I1 =

π/2∫
0

logcosxdx (iv) Adding (iii) and (iv), we get 2I1 =

π/2∫
0

logsinxdx +

π/2∫
0

logcosxdx =

π/2∫
0

(logsinx+ logcosx)dx =

π/2∫
0

log(sinxcosx)dx=

π/2∫
0

log

(
2sinxcosx

2

)
dx =

π/2∫
0

log

(
sin2x

2

)
dx=

π/2∫
0

logsin2xdx−
π/2∫
0

log2dx =

π/2∫
0

logsin2xdx− (log2) [x]π/2
0

=

π/2∫
0

logsin2xdx− (log2)

(
π

2
−0

)
=

π/2∫
0

logsin2xdx−
π

2
log2 = I2−

π

2
− log2 . . . ..(V) Where I2 =

π/2∫
0

logsin2xdx Put 2x = t

⇒ 2dx = dt When x = 0, t = 0 and when x =
π

2
, t = π ∴ I2 =

1
2

π∫
0

logsin tdt =
1
2
·2

π/2∫
0

logsin t dt

=

π/2∫
0

log sinxdx = I1 ∴ From (V), we get 2I1 = I1−
π

2
log2⇒ I1 =−

π

2
log2 ∴ I = 2×

(
−

π

2
log2

)
=−π log2

17. .
a∫

0

√
x

√
x+
√

a− x
dx

SOLUTION

: Let I =
a∫

0

√
x

√
x+
√

a− x
dx . . . .(i) ⇒ I =

a∫
0

√
a− x

√
a− x+

√
a− (a− x)

dx =

a∫
0

√
a− x

√
a− x+

√
x
dx . . . .(ii) Adding (i) and (ii), we get

2I =
a∫

0

√
x+
√

a− x
√

x+
√

a− x
dx =

a∫
0

(1)dx = [x]a0 = a−0 = a ∴ I =
a
2

18.
4∫

0

|x−1|dx

SOLUTION

Let I =

4∫
0

|x−1|dx |x−1| =
{
−(x−1) , i f x < 1
x−1, i f x≥ 1 ∴ I = −

1∫
0

(x−1)dx +
4∫

1

(x−1)dx = −

[
(x−1)2

2

]1

0

+

[
(x−1)2

2

]4

1

=

−
1
2
[0−1]+

1
2
[9−0] =

1
2
+

9
2
= 5

19. Show that
a∫

0

f (x)g(x)dx = 2
a∫

0

f (x)dx ,if f and g are defined as f (x) = f (a− x) and g(x)+g(a− x) = 4

SOLUTION

Let I =

a∫
0

f (x)g(x)dx =
a∫

0

f (a− x) [4−g(a− x)]dx = 4
a∫

0

f (a− x)dx−
a∫

0

f (a− x)g(a− x)dx Let a− x = t ⇒ −dx = dt

When x = 0, t = aand when x = a, t = 0 ⇒ I = −4
0∫

a

f (t)dt +
0∫

a

f (t)g(t)dt = 4
a∫

0

f (t)dt −
a∫

0

f (t)g(t)dt = 4
a∫

0

f (x)dx−

a∫
0

f (x)g(x)dx = 4
a∫

0

f (x)dx− I ⇒ 2I = 4
a∫

0

f (x)dx Hence, I = 2
a∫

0

f (x)dx

Choose the correct answer in Exercises 20 to 21.:

20. The value of

π/2∫
−π/2

(
x3 + xcosx+ tan5x+1

)
dx is

(a) 0
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INTEGRATION
(b) 2

(c) π

(d) 1

SOLUTION

I =

π/2∫
−π/2

(
x3 + xcosx+ tan5x+1

)
dx⇒ I =

π/2∫
−π/2

(
x3 + xcosx+ tan5x+1

)
dx+

π/2∫
−π/2

1dx I = I1+[x]π/2
−π/2 = I1+

π

2
+

π

2
Where I1 =

π

2∫
−

π

2

(
x3 + xcosx+ tan5x

)
dx⇒ I = I1+π Now, for I1 , let f (x)= x3+xcosx+ tan5x ∴ f (−x)= (−x)3+(−x)cos(−x)+ tan5 (−x)

=
(
−x3− xcosx− tan5x

)
=− f (x) ∴ f (x) is an odd function Thus, I1 = 0 , Hence, I = π

21. The value of

π/2∫
0

log

(
4+3sinx
4+3cosx

)
dx is

(a) 2

(b) 3/4

(c) 0

(d) -2

SOLUTION

I =

π/2∫
0

log

[
4+3sinx
4+3cosx

]
dx Also, I =

π/2∫
0

log


4+3sin

(
π

2
− x

)

4+3cos

(
π

2
− x

)
dx

⇒ I =

π/2∫
0

log

[
4+3cosx
4+3sinx

]
dx⇒ I =−

π/2∫
0

log

(
4+3sinx
4+3cosx

)
dx⇒ I =−I ⇒ 2I = 0⇒ I = 0
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