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Con. 5932-09. (REVISED COURSE) SP-7322
(3 Hours) [ Total Marks :100

N.B. (1) Question No. 1 is compulsory.
(2)  Attempt any four questions from the remaining questions.
(3) All the questions carry equal marks.

1. (a) Find the Laplace transform ofj' Gosyl i " 9p

1 u

(b) Find the analytic function f(z) = u + iv where V= tan™’ %

(c) Find the image of x* —y?2 =1 under w = 1 Interpret with sketches.
z

(d) Obtain Fourier series of f(x) = x = x? in =1 < x < 1.

2. (a) Find the Fourier series of f) =1+ Q‘ -1<£x<0 6
bl
=1 = Z—X ot onte
T
2
and deduce that ?;— e 3—12 + *513 S né
(b) Show that w = Sin 2 is conformal every where except at z = + % 6
(c) Find :—
L [1—Cost] g
|‘ t
(i) L t‘Je“Sinu du} 4
i -
3. (a) Find Half Range Sine Series for f(x) = Ix — x?, 0 < x <[ and deduce that - 6
o s S .
f R B BT
(b) Usmg Laplace transform, solve \— 6
y" + n?% = a Sin (nt + 2), where (0) = 0 = y (0)
1
(c) Expand f(z) = ———— in the regions 8
) v & e b %
M |zl<1 (i) 1<|z|< 2 iy |z|>2 (v) O<|z-1|<1
4. (a) Sketch the curve for f(x) = 0 -2 <x<-1 6
=1+ -1<x<0
=1- 0<x<1
=0 s )

and obtain Fourier series.
(b) State and prove necessary condition for any function f(z) to be analytic is a given 6

region R.
(c) Evaluate :(— 4
3 T do [ TURN OVER

! (2 + Cos 8)?
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5. (a) Find the bilinear transformation that maps z = 0, 1, « onto w = i, -1, —i.

(b) Using Convolution theorem find the inverse Laplace transform of §7(§+ 1 (s+2)

(c) Find .—
e s
0 o [54+32+]]

Gy L1 {Slog : + cm-k}

s“+1

6. (a) Express f(x) =8Sinx, 0 <x=<mn
=0 else where,

1 T Sin wx + Cos [w (r - x)] e

as a Fourier integral and prove that f(n) = — 2
n 1-w

(8
@ Cos(w™,
Also deduce that j _(_,_2_2) S
. il o =

(b) Find finite Fourier Sine and Cosine tranform of f(x) = ax -x*, 0 <x <m.
(c) - Evaluate -—

Sinz
(i) j 3 dZ,CZ|Z|:2
c

dz :
gi YEa Y

c

X
7. (a) Find Fourier series of f(X)=X Cos [T] e

4y ; y>0

b) Evaluat 4
(b) Evaluate | f(z)dz where f(2) { e

g
c is the arc from z = -1 — i to z = 1 + i of the cubical curve y = e

(c) Find :—

4 S2

M (52 + a2)2

(i) Express f(t) in terms of Heaniside unit step function and find its Laplace
transform. Where :(—
f(t) Sint, O<t<n
Sin 2t TS 2
Sin 3t b=

n i

F-.



