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PART-A
(20 x 2 = 40 MARKS)

,. ANSWER ALL QUESTIONS

Find the constant term in the Fourier senes corresponding to f(x) = cos ' x

expressed in the interval (- n,zr)

State Parseval's theorem on Fourier series

State the Dirichlet's conditions for the existence of Fourier series for f(x)

Define root mean square of f(x) over the range (a,b)

Find the Fourier transform of I(x) = {l,IXI s 1

O,lxl > 1

2.

3.

4.

5.

6.

7.

8.

9.

State convolution theorem on Fourier transform

Give a function which is self reciprocal with respect to Fourier sine transform

State Fourier Integral theorem

Find Z( ,').

State the Initial value theorem.10.

t t.

12.

Find the z - transform of n(n -'-I)

Form the ".'ference equation from the relation yn = A(2)n + B(3t

19.

20.

21.

22. a)

13. Form the PDE by eliminating a & b from z = a(x - y) + b

Solve .fP + jq = x + y

Solve (D2 + 3DD1 + 2D1')z = 0

Solve (D - DI )(D + 2DJ + 1)z = 0

Classify the following Partial differential equations

14.

15.

16.

17.

(i) Uxx = U.w
18. 2

What is the constant a' in the wave equation UII = a Un

Write the steady state heat flow equation in two dimension in Cartesian.

An insulated rod of length 60 cm has it ends A and B maintained at 20°c and

80°c respectively. Find the steady state solution of the rod.

PART - B

(5 x 12 = 60 MARKS)

ANSWER ANY FIVE QUESTIONS

1 8~
Express f(x) = '2 (Jr - x) as a Fourier series with period 2n in the interval

. 1 1 1
(O,2Jr) and hence deduce the value of the series 1- '3+ '5-7 +

Expand lex) ={l 0:$x :$}i
-I }i:$x:$!

6

as a Fourier cosine series



22. b) Obtain the sine series for I(x) = x in 0 < x < IT and hence deduce that 6

I~=1[2/6
n:j n

23. a) Find the Fourier Transform of the function I(x) is defined by

I(x) ={l- X2 if Ixl < 1

o if Ixl > 1

b) ""S(sins-scoss) s 37r
Hence prove that " cas -ds = -o s' 2 16 .

24. a) -ax
Find Fourier Sine Transform of e 'a > 0

b) eo dx
Using convolution theorem evaluate l (x2 + a2 )(x2 + b2)

25. a) State and prove Final value theorem in z - transforms

b) 211 +3
Find the Z-Transform of (n + 1)(17 + 2)

26. Using Z - TI ansforms, solve Yn + 3Yn _ 1 = 4Yn _ 2 = 0, n ~ :2. given Yo = 3,
Y1 = 2.

3

27. a) Solve: (x=' + y" + yz)p +(x2 + y2 - xz)q = z(x + y)

b) Find Singular Integral of z = px + qy + ~1 + p2 + q2 .

6

6

8 28. A uniform string is stretched and fastened to two points' f 'apart. Motion is

started by displacing the string into the form of the curve y = kx (f - x) and

then released from this position at time t =0. Find the displacement of the

point of the string at a distance x from one end at time.

"""""THE END"""""
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