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Q1. a) Discuss the continuity of the function f(z) atz = 0.

Im(z?)
f(z) = {——|Z|2 ; 2% 0
0;z=0
[3 Marks]
b) Let the function f(z) = u(x,y) + iv(x,y) be an analytic function with the harmonic
function u(x,y) = 3x — 2xy;
i  Find a harmonic conjugate of u(x,y).
i Find f'(2).
[5 Marks]
c) Consider the transformation w = f(z) = z?, which lies in the area in the first
quadrant of the z-plane bqunded by the axes and circles |z| = 1 and |z| = 2.
i  Discuss the transformation in the w-plane.
ii ~ Check whether the transformation is conformal.

[6 Marks]
Q2. a) Find the Laurent series expansions of the function, f(z) = (_z'——l)%-—zs ; zeC\{1,2}
around z = 0 for |z| < 1.
[4 Marks]
b) Find the singular points of the following functions.
i A 3z-2
f@ =+ ne-9
i _2 3
f(z)—z+z+i+(z—-i)4
[3 Marks]

) Use Cauchy’s Residue Theorem to evaluate the integral §, ————dz if Cisthe

23(z-2)(z-4)
rectangle joining the points (-1,-1),(3,-1),(3,1) and (-1,1).
[7 Marks]

Q3. a) In the usual notations, if the Laplace transform of the function f(t) is given by
L[f(£)] = F(s), then show that L[f(t)u(t —a)] = e"*L[f(t + a)]. Hence, find the

Laplace transform of the function f(t) = tU,(t) ; where U, (t) = {é i Z g

[3 Marks]
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Q4.

Q5.

b)

Find the Inverse Laplace Transform of 52+z s

[3 Marks]
Using the Laplace transform, solve the initial value problem.
| oo B aed =l
E = y e ;X =
. d
. E}tiz sint—x ; y(0)=0
[5 Marks]

A RL circuit consisting of a resistance (R) and an inductor (L), connected in a series.
Consider that the switch () be closed at time t = 0 and the input x(t) applied to the
circuit is given as x(t) = Vp.u(t). If the current at timet is governed by the
differential equation, Ld;—(:) + Ri(t) = Vp.u(t) ; i(0) =0, find the current through

the inductor i(t) using Laplace transform.
[3 Marks]

If %, (n) and x; (n) are two sequences, then find the Z-transform of their convolution,
where x;(n) = 46, + 36,-1 ; x2(n) =8, — 26,-1.

[4 Marks]
Find the followings. o
. 1 n
b E{) e
" » Z—4 - Z—3
- 8 [z—1+z +z+o.s]
[6 Marks]

Solve the following difference equation using Z-transform.
fiers = 3fuwa + 3fiwr — fie = UK) fO)=fL)=f@2)=0
“ [4 Marks]

Briefly explain the terms “Periodic Function” and “Sinusoidal Function”.
[3 Marks]
Consider the Fourier Series for a function f(r) of period 27 ;

ity = ? + Ym=i(ay cosnt + b, sinnt) ;
where a, = iffnf(t) cosntdt ;n=0,123.; bnT—lrf_nnf(t) sinntdt ;n=1,23,..
Consider a function f(t) = t? of period 2r defined in the interval (-, ).
i Find the Fourier coefficients ay, a, and b,. Then find the Fourier series for
f(t) in the interval —m < t < .

.o 2
1 By giving an appropriate value to t, show that -ns— =1+ ziz + 51; + 4—12 + o

[5 Marks]
Use Fourier transform and Inverse Fourier transform to solve the differential

i P dx ” 0 t<0
equanorud—;+2;+x=e tU(t),WhereU(t)={1 £ 5% 0°
(Use F{tre~U(t)} = # , where a >0 ; ?{";‘f:)} = (iw)"F(w))

[6 Marks]
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