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Answer  any  FIVE  questions.

All  questions  carry  equal  marks.

(5 × 20 = 100)

1. Find  a  Fourier  series  expansion  for  the

function

f(x)  =  x  –  x2     in  –π  <  x  <  π.

Turn over

9. (a) Prove  that

(b) Evaluate :

10. (a) Evaluate :

(b) Prove  that

for  n  =  0,  1,  2,  … .

4

β(m,  n)  =
m     n

m +  n
.

∫
π /2

0
cos8 θ dθ.

∫
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1
dx
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2. Find  a  Fourier  series  for

in  the  range  –π  to  π.

3. If

expand  f(x)  as  a  sine  series  in  the  interval

(0,  π).

4. Find  the  Laplace  transform  of  the  following :

(a) cos2 3t.

(b)

(c) Evaluate :

2 3

f(x)  =
  1 +  x ; 0  <  x  <  π

–1  +  x ; –π  <  x  <  0{

f(x)  =

     x when 0  <  x  <

π  –  x when x  >
{

π

2
π

2

sin at

t
.

∫
∞

0
dt.

e
–3t

  –  e
–6t

t

5. Find  the  inverse  Laplace  transform :

(a)

(b)

6. Using  Laplace  transform,  solve  the  differential

equation

given  that  y(0)  =  y′(0)  =  0.

7. (a) Find  the  Fourier  transform  of

(b) Find  the  Fourier  cosine  transform  of

8. Solve  the  difference  equation

(i) y
n + 2

  –  7y
n + 1

  +  10y
n
  =  12·5n.

(ii) y
n + 2

  +  5y
n + 1

  +  6y
n
  =  3n

2
.

L–1 ( )
s

(s  +  1)2  +  9

L–1 ( )
4s  +  5

(s  +  1)2 (x  +  2)

d2 y

dt2

d y

dt
–  3y  =  sin t,+  2

f(x)  =
a – x for | x |  <  a

   0 for | x |  >  a  >  0.{

f(x)  =
1

x .

Turn over
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