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Part A
[Answer any fwo questions from the followings; figures in the right margin indicate full marks.]

1(a). If f(z) has a simple pole at z =a, then prove that resf(a) = 3
limz—»a(z - a)f(z)

1(b). 1 : _ z* — 4
Find the residue of f(z) = PRy Yo atz=1

1(¢).  Evaluate [ On 3+:CGOS 5 by applying residue theorem in the complex plane. . 3

I'(n+1)
2(a)-  prove that L{t"} = = 2
2(b). Using the Laplace transforms, find the solution of the initial value problem : 4

Y" +9Y = cos 2t,Y(0) = 1,Y(§): -1

2; ,
29 1f Lgt—zl-— RS—;-I—%L' = v(t) is the equation of the following RLC circuit 4

then, prove that its current i(t) = —8e?® + 17t e + 8cos2t, when
L=1HR = 4Q,¢c =§ uF and i(0) = 0,i'(0) = 1

)
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3@ Evaluate the following integral using residue theorem fc m dz : 3
where |z| = 3

3(b). Form the first principle, find the Laplace transform of (1 + cos 2t) 3
3(c). Prove that L[f'(t)] = sLIf(t)] — f(0) 4
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[Answer any three questions from the followings; figures in the right margin indicate full marks:]

4(a).
4(b).

4(c).

5(a).

5(b).

5(c).

6(a).

6(b).

6(c).

7(a).

7(b).

7(¢).

State and Prove Convolution theorem
Express the following function in terms of units step function and find its

Laplace transform f(t) = {2 xggz i i g

If flt)= (%),Where 0 <t <3 is a periodic function find it’s Laplace
transform.

Give the definition of Fourier series and define the ay, a,,, b,

Find the Fourier series for the function f(x) = x,when 0 < x < 27 and
sketch the function from x = —61m to 67

-1 for —-m<x< —g
Find the Fourier series of the function f(x) =4 0 for ——% <x< g

+1 for g <x<m
Give the definition of Fourier integral transform.

. . _(1—x* when|x| <1
Find the Fourier transform of f(x) = { 0 when | =1
Define Z transform, then find the Z transformation:

(0 whenk <0
fl) = {1 whenlr >0

1=

What is the Impulse function, if §(t — a) = {E ,a<t<ate
0 otherwise

is a unit impulse function then prove that its Laplace transform is (1)
Find the Fourier series to represent f(x) = m — x,when 0 < x < 27

Find the Fourier sine transforms of f(x) = e™%*
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