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Section B
Answer any SIX questions (6× 5 = 30 Marks)

1. Apply the reduction formula, find the value of the following

i)
∫ π

2

0

sin7 xdx. ii)
∫ π

2

0

sin6 x cos9 x dx.

2. Apply the Bernouli’s formula, evaluate the following

i)
∫ π

2

0

x4 exdx. ii)
∫ π

2

0

x3 cos 2xdx.

3. Find the Fourier Coefficient an for f(x) =
{
x, 0 ≤ x ≤ π

π − x, π ≤ x ≤ 2π
.

4. Find the Fourier Coefficient bn for f(x) = (π − x)2, −π < x < π.
5. Prove that Γ(n+ 1) = n!, provided that n is a positive integers.
6. Show that β(m,n) = β(n,m).

7. Show that
∫ π

2

0

√
cot θdθ = 1

2
Γ

(
1

4

)
Γ

(
3

4

)
.

8. Find the Fourier series for the function f(x) = (π − x)2, -π < x < π.

Section C
Answer any THREE questions (3× 10 = 30 Marks)

9. If In =
∫

xn cos axdx then prove that

In = xn sin ax

a
+ n

a2
xn−1 sin ax− n(n− 1)

a2
In−2.

10. Apply the Gamma function, show that Γ
(
1

2

)
= √

π.

11. Prove that β(m,n) = Γ(m)Γ(n)

Γ(m+ n)
.
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12. Obtain the Fourier Series for the function f(x) =
1

2
(π − x), 0 < x < 2π and

hence deduce that 1− 1

3
+

1

5
− 1

7
+ ... =

π

4
.

13. Find the Fourier series for f(x) =
{
x, −π ≤ x ≤ 0

−x, 0 ≤ x ≤ π
.

Deduce that 1

12
+

1

32
+

1

52
+ ... =

π2

8
.
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