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(3 Hours) [Total Marks : 100

(1) Question No. 1 is compulsory.

(2) Attempt any four questions out of remaining six questions.
(3) Figures to the right indicate full marks.

(a)

(b)

(c)
(d)

(a)

(b)

(c)

Find complex form of Fourier series for f(x) = e2%, (-, I).
Define—Analytic function, Harmonic function. If f(z) = u+iv is an analytic function
then S. T. u and v are Harmonic functions.

:
s(s2+1) find L {e™ f(20)}

S.T. the matrix [iA] is Hermitian or Skew-Hermitian according as [A] is Skew-Hermitian
or Hermitian.

T
k 0<t</2
= %<t<T

and f(t) = f(t + T) .

Then S.T. L{f(t)} = ta h(SD

S.T.u = e* cosy + y2 — x2 is Harmonic function. Find its conjugate Harmonic function.
Find Fourier series for

IFL{f(t) t} =

- % <0
f(x) = { T<X<
Sinx 0 <X <7
HenceS.T.nﬁzz 1o 3 4+ Faae
4 1% 3 3 xS - %rT

d? T
Solve using Laplace transform _Ei-t—g + 9y =18t given y(0) = 0, Y(é‘] =0,

y 3
Find analytic function f(z) in terms of ‘'z’ whose imaginary part is e yz_" Hence

find its conjugate function.
Find for what values of 'k’ the given system is consistant. Solve the system for any
onevalue of'k’ Xx+y+z=1, x+2y+4z=k, Xx+4y+ 10z=Kk2

Find A~! by elementary transformation :

8 4 3
whare A5 6. h 1
o2 =
Find Bilinear transformation which transforms the poinis 0, —i, =1 of z-plane into i,

1, 0 of w-plane. Is the Bilinear transformation a parabolic transformation ?
Find Fourier series for

X b= x<1
f(x) =<0 X=1

n(x-2) 1<x<2

o

(o< ]
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5. (a) Find ndnsingular matrices P and Q such that PAO is in the normal form 6
1 2.8 &
where, A=(2 3 5 1
1 8345

What is the rank of A.

(b) Find:
(i A
0 {34 +4a4} | il
: 2 find f(t).
s+ 1
2 i
(i) If f_(s) og [S & 1)} 3
(c) Find Half range sine series for : i
X O<X < g
f(x) =
T
T—X — <X<m
2
2 1 n?
Hence S. T. _— = —
n; (n-9* 96

6. (a) S.T.a setof functions {sin (2n + 1) X}, _¢ 1 »..... is an orthogonal set of functions ¢

» ;
over (0, E) Hence find orthonormal set of functions.
(b) Find Fourier series for f(x) = Isin x| L e X T, 6
(c) Find: :
t : :
() L{t] e'sintdt | 4
0
K sint :
(i) evaluate _[ " s Tdt 4
0
7. (a) Find analytic function f(z) if u — v = (x — y) (X2 + 4xy +y2). 6
: Zeal 1
(b) Use convolution theorem to find '(sz+_4s+13)2 | 6
iz + 2 : g 2
(c) S.T.the relation W= ii transforms the real axis of z-plane into a circle of g

w-plane. Find the point in z-plane which is mapped on the centre of the circle of
w-plane.



