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INTEGRATION

NCERT Exercise – 7.10

Evaluate the definite integrals in Exercise 1 to 8. Using substitution.:

1.
1∫

0

x
x2 +1

dx

SOLUTION

Let I =
1∫

0

x
x2 +1

dx Put x2+1= t⇒ 2xdx= dt When x= 0, t = 1 and when x= 1, t = 2 ∴ I =
1
2

2∫
1

dt
t
=

[
1
2

log t

]2

1

=
1
2
[log2− log1] =

1
2

log2

2.

π/2∫
0

√
sinφcos5

φdφ

SOLUTION : Let I =

π/2∫
0

√
sinφcos5

φdφ =

π/2∫
0

√
sinφcos4

φ cosφdφ =

π/2∫
0

√
sinφ

(
1− sin2

φ
)2

cosφdφ Put sinφ = t⇒ cosφdφ =

dt When φ = 0, t = 0 and when φ =
π

2
, t = 1 ∴ I =

1∫
0

√
t
(
1− t2)2

dt =
1∫

0

√
t
(
1−2t2 + t4)dt =

1∫
0

(
t1/2 + t9/2−2t5/2

)
dt

=

[
2
3
t3/2 +

2
11

t11/2−
4
7
t7/2

]1

0

=
2
3
+

2
11
−

4
7
=

154+42−132
3×11×7

=
64

231

3.
1∫

0

sin−1

(
2x

1+ x2

)
dx

SOLUTION

Let I =
1∫

0

sin−1

(
2x

1+ x2

)
dx =

π/2∫
0

√
sinφ

(
1− sin2

φ
)2

cosφdφ Put x = tanθ ⇒ dx = sec2
θdθ When x = 0,θ = 0 and when x =

1,θ =
π

4
∴ I =

π/4∫
0

sin−1

(
2tanθ

1+ tan2θ

)
sec2

θdθ =

π/4∫
0

sin−1 (sin2θ) .sec2
θdθ =

π/4∫
0

2θsec2
θdθ =

[
2θ tanθ −2

∫ ( d
dθ

(θ) · tanθ

)
dθ

]π/4

0

=

[2θ tanθ −2logsecθ ]
π/4
0 =

(
2 ·

π

4
· tan

π

4
−2logsec

π

4

)
− (0−2log1) =

π

2
−2log

√
2 =

π

2
− log2

4.
2∫

0

x
√

x+2dx

SOLUTION

: LetI =
2∫

0

x
√

x+2dx Put x+2= t⇒ dx= dt When x= 0, t = 2 and when x= 2, t = 4 ∴ I =
4∫

2

(t−2)
√

tdt =
4∫

2

(
t3/2−2t1/2

)
dt =

[
2
5
t5/2−2×

2
3
t3/2

]4

2

=

[
2
5
t5/2−

4
3
t3/2

]4

2

=

[
2
5
(4)5/2−

4
3
(4)3/2

]
−

[
2
5
(2)5/2−

4
3
(2)3/2

]
=

2
5
(2)5−

4
3
(2)3−

2
5
×4
√

2+
4
3
×2
√

2

=
2
5
×32−

4
3
×8−

8
2

√
2+

8
3

√
2 =

64
5
−

32
3
−

(
8
5

√
2−

8
3

√
2

)
=

192−160
15

−

(
24
√

2−40
√

2
15

)
=

32
15

+
16
√

2
15

=
16
15

(
2+
√

2
)
=

16
√

2
15

(√
2+1

)
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INTEGRATION

5.

π/2∫
0

sinx
1+ cos2x

dx

SOLUTION

: LetI =

π/2∫
0

sinx
1+ cos2x

dx Put cosx = t⇒−sinxdx = dt When x = 0, t = cos0 = 1 and when x =
π

2
, t = cos

π

2
= 0 ∴ I =

0∫
1

−dt
1+ t2 =

−
[
tan−1t

]0
1 =

[
−tan−10+ tan−11

]
=

[
0+

π

4

]
=

π

4

6.
2∫

0

dx
x+4− x2

SOLUTION

Let I =
2∫

0

dx
x+4− x2 =

2∫
0

dx
4− (x2− x)

=

2∫
0

dx

4+
1
4
−

(
x2− x+

1
4

)=

2∫
0

dx

17
4
−

(
x−

1
2

)2 =

2∫
0

dx(√
17
2

)2

−

(
x−

1
2

)2 =
1

2 ·
√

17
2

log

∣∣∣∣∣∣∣∣∣∣

√
17
2

+

(
x−

1
2

)
√

17
2
−

(
x−

1
2

)
∣∣∣∣∣∣∣∣∣∣


2

0

=

1
√

17

[
log

(√
17+2x−1
√

17−2x+1

)]2

0

=
1
√

17

[
log

(√
17+4−1
√

17−4+1

)
− log

(√
17−1
√

17+1

)]
=

1
√

17

[
log

(√
17+3
√

17−3

)
− log

(√
17−1
√

17+1

)]
=

1
√

17
log

[(√
17+3
√

17−3

)(√
17+1
√

17−1

)]
=

1
√

17
log

[
17+3+3

√
17+

√
17

17+3−3
√

17−
√

17

]
=

1
√

17
log

(
20+4

√
17

20−4
√

17

)
=

1
√

17
log

(
5+
√

17

5−
√

17

)
=

1
√

17
log

[
5+
√

17

5−
√

17
×

5+
√

17

5+
√

17

]
=

1
√

17
log

[
25+17+10

√
17

8

]
=

1
√

17
log

[
42+10

√
17

8

]
=

1
√

17
log

[
21+5

√
17

4

]
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INTEGRATION

7.
1∫
−1

dx
x2 +2x+5

SOLUTION

Let I =
1∫
−1

dx
x2 +2x+5

=

1∫
−1

dx
x2 +2x+1+4

=

1∫
−1

dx

(x+1)2 +22
=

1
2

[
tan−1 x+1

2

]1

−1

=
1
2
[
tan−1 (1)− tan−1 (0)

]
=

1
2
×

π

4
=

π

8

***************************************

8.
2∫

1

(
1
x
−

1
2x2

)
e2xdx

SOLUTION

: Let I =
2∫

1

e2x

(
1
x
−

1
2x2

)
dx Put 2x = t ⇒ 2dx = dt When x = 1, t = 2 and when x = 2, t = 4 ∴ I =

1
2

4∫
2

et

(
2
t
−

1×4
2t2

)
dt =

1
2

4∫
2

et

(
2
t
−

2
t2

)
dt =

4∫
2

et ·

(
1
t
−

1
t2

)
dt =

4∫
2

et ·

[
1
t
+

d
dt

(
1
t

)]
dt =

[
et ·

1
t

]4

2

=
1
4
e4−

e2

2
=

e2

2

(
e2

2
−1

)
=

e2
(
e2−2

)
4

********************************* **************************** ********************************

Choose the correct answer in Exercises 9 and 10. :

9. The value of the integral
1∫

1/3

(
x− x3

)1/3

x4 dx is

(a) 6

(b) 0

(c) 3

(d) 4

SOLUTION

(A): Let I =
1∫

1
3

(
x− x3

)1
3

x4 dx When x=
1
3
,sinθ =

1
3
⇒ θ = sin−1 1

3
and When x= 1,sinθ = 1⇒ θ =

π

2
∴ I =

π

2∫
sin−1

1
3

(
sinθ − sin3

θ
)1

3

sin4
θ

cosθdθ

=

π

2∫
sin−1

1
3

sin

1
3θ
(
1− sin2

θ
)1

3

sin4
θ

cosθdθ =

π

2∫
sin−1

1
3

(
sinθcos2θ

)1
3

sin4
θ

cosθdθ =

π

2∫
sin−1

1
3

sin

1
3θcos

5
2θ

sin2
θsin2

θ
dθ =

π

2∫
sin−1

1
3

cos

5
3θ

sin

5
3θ

cosec2
θdθ When

θ = sin−1 1
3
⇒ sinθ =

1
3
⇒ cotθ = 2

√
2⇒ t = 2

√
2 =
√

8 and When θ =
π

2
,cotθ = 0⇒ t = 0 ∴ I =

0∫
√

8

t

5
3 (−dt)−=

√
8∫

0

t

5
3dt

=

 t

8
3

8
3


√

8

0

=
3
8

[√
8
]8

3 =
3
8
(8)

8
6 =

3
8
(8)

4
3 =

3
8
(16) = 6

10. If f (x) =
x∫

0

t sin t dt ,then f ′ (x) is
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INTEGRATION
(a) cosx+ xsinx

(b) xsinx

(c) xcosx

(d) sinx+ xcosx

SOLUTION

(B): Let f (x) =
x∫

0

t sin tdt ⇒ f (x) =
[

t (−cos t)−
∫

1 · (−cos t)dt
]x

0
= [−t cos t + sin t]x0 ⇒ f (x) = −xcosx+ sinx ∴ f ′ (x) =

− [x(−sinx)+ cosx]+ cosx = xsinx− cosx+ cosx = xsinx
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