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Attempt any four of the following questions: (4x5=20)
(a) Determine the analytic function whose real part is e**(xcos2y — ysin2y)

(b) Evaluate [*'z%dz along the parabola y* =2,
(c)  State and prove Second shifting property of Laplace Transformation.

Jd  Show that the function f(z) = z|z| is not analytic anywhere.

Find the linear fractional transformation (Mobius transformation) which
maps the points z = 0,1, to the points w = —1, —i and 1respectively.

V= pt-2 oL f
Obtain Laplace transform of f(t)}=t*e’ sint.
a\ﬁiﬂ\u\ Find the Fourier cosine transform off(x) = e *+e™2* ,x>0

(h) Form a Partial Differential Equation from z = f @ +g(xy).
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1\@m\(ﬁa\ Determine the poles of the function f(z) = s and the residue at

..\3\ Prove that the function f(z) = —3 =5

e

2
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each pole.

(S)
E. z# 0 and f(0) = 0 is continuous and

Cauchy-Riemann equations are satisfied at the origin, yet f'(0)does not exist. (5)

OR
Ut eCi i =4 5
(@ Evaluate [, P dz where C is the circle |z| = 4 (5)

(b) . Find the Laurent series of f{z) = Nw.wm in the region (i) 0 < |z +1[ <1

@1l<lz+1 <3 (5)
{8y~ Obtain the condition under which the: mapping w = ”MH maps a straight
ine of z-plane into a unit circle of w-plane. (5)

Using residue theorem, evaluate |, mmﬂmlu%nl”.mlu whereC:[z—1] =3 (5)

OR
{a) An electrostatic field in the xy-plane is given by the potential function
® = 3x%y — y3. Find the Stream function. : (5)
T adf J
(b) W<m~ﬂpﬁn.‘,o.=n|+h§|fc. 0<a<l) (5)
- « [cosac—cosbe) ... st2
(8) Find the Laplace transform of(i) [ : _‘m:v Ty (5)

(b) Solve, using Laplace Transform technique, the differential equation (5)

dy dy e i
Tz T 25+ 5y =e""sint where y(0) =0, y'(0) =1

P.T.O.

ﬂ_wf, /.
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[-2]

ain § p OR
() Obtain the Fourjer series for the function f(x) given by (s)

2x
1+—for=w<x<0
fx) = I
HIM\S\ 0<sx<m

b i i . .
(b)  Using Fourier qBH.mh,oanomo?nEnn.mcmnoa mm u .Hlm.n vava:E.mQ

to the conditions (j) u(0,t) =0,t> 0 (i) u(x,0) = _..wb AMVAM. (iii) u(x,t) is

bounded. ia)
(@)  Using the method of separation of variables, solve the equation 22— 4,
where u(x, 0)6e~3* ax mmmv

(b} A tightly stretched string with fixed end points x=0and x=1 is initially
mx

in a position given by y=gsin Tlv If it is released from rest from this

position, show that the displacement of any point at a distance x from one
end at time t is given by - (5)
y(x,t) = asin ﬁﬁv cos ﬁﬁ H

OR
(&) A rod of length ! with insulated sides is initially at a uniform temperature
1y . Its ends are suddenly cooled to 0°C and are kept at that temperature.

Find the temperature function u(x, ). (5)
2
(b) Solve the npcmaobw = .Mlm_m__ with boundary condition the rectangle u(x,0) =
3sinnrx, w(0,t) = 0,and u(l,t) = Owhere 0 <x <1, t >0 (5)
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