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Part A
[Answer any two questions from the followings; figures in the i'ight margin indicate full marks.]

1(a). If f (z) has a simple pole at z: a, then prove that res f (a) = 3

limr-o(z - a)f (z)

1(b)' Find the residue of f (z) -
z" atz=7(z-r)4 (z-z)(z-s)
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Figure-1

following integral using residue theorem [, ffi-a,

1(c)' Evaluate t: #r-by applying residue theorem in the complex plane.

2(a). prove r'rat L{t"} = *P

2(b). Using the Laplace transforms, find tl.e solution of the initial value problem :

Y" + gY = cos Zt,Y(O) = I,Y(;)= -1

2(c)' rf L#- R#+f,t = u1t! is the equation of the foilowing Rrc circuit

then, prove that its current l(t) : -Be2t + \7t ezt + Bcos7t, when

L = [H,R:4A,g =l UF andl(r\ = 0,i'(o): 1

3(a)' Evaluate the .

where lzl = Z

3(b). Form the first principle, find the Laplace transform of (1 + cos?t)

3(c). Prove that Llf '(t)l = sr[/(t)] - /(0)
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[Answer any thrg;e questions from the followings; figures in the right margin indicate fulI marks.]

4(a). State and Prove Convolution theorem 4
4(b). Express the following function in terms of units step function and find its 3

Laprace transform f (D = {2 YfZ:i:|
4(c). If /(r)=(?) ,whereO<r<3 is aperiodie function find it's Laptace 3

transform.

Give the definition of Fourier series and define the a6, an, bn

Find the Fourier series for the function f (x) = x,when 0 < x < 2r and
sketch the function from x = -6tt to 6tt

{-1 for -r<*.-:
Find the Fourier series of the function /(r) = { 0 f or -Lr. x <!

lt

t+1 for :<x<n
Give the definition of Fourier integraltransform.

pind the Fourier rransfonn of f (x) ={\ - xz whenlxl < L

-1e"" -' r \"' ( O when lxl > 1

s(c).

2

4

s(a).

s(b).

16(a).

6(b).

4

?

6(c). Define Z transform, then find the Z transformation:
,r,-r_(0 whenk<0
/ '.'tl - 11 whent. > 0

7{a\. r 1/\4'' 
Whatisthetmpulsefunction, il6(t-a) =.1-' a 1 t I a* e

(0 otherwise

is a unit impulse function then prove that its Laplace transform is /(n)

7(b). Find the Fourier series to represent f(x) = n - x,when0 I x 1 Ztt

7(c). Find the Fourier sine transforms of /(x) = s-ax

Page2 of2

4


