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PART A .
Answer all questions. Each question carries 3 marks Marks
1 Find the differential equation of all spheres whose centers lie on z-axis ?3)
2 Solve & _= +a )
dydx y »

3 Write down the possible solutions of one dimensioﬁal heat equation. (€))
4 Using d’ Alemberts method, find the deflection of a vibrating string of unit  (3)
length having fixed ends with initial velocity zero and initial deflection

f(x) = asin’*nx
5 Determine ‘a’ so that u = e™™*cosay is harmonic. 3)
6 Prove that an analytic function of constant real part is constant. 3
7 Find the Maclaurin series expansion of 'f(z) = 1+1sz 3)
8 Evaluate | is|lz—2| =2 / ©)
9 Find the residue of f(z) = 2222 at its pole. G
10 What type of singularity have the function £ (z) = e’z 3)
PART B
Answer any one full question from each module. Each question carries 14 marks
Module 1
11(a) Form the partial differential equation by eliminating arbitrary function from  (7)
Ix + my + nz = ¢p(x% + y? + z%)
(b) Solve p+qg=pq @)
12(a) Solve (y+2)p—(z+x)g=x—y @)
(b) Using the method of separation of variables, solve g—: = 43—: where (7

u(0,y) = 8e~%.

Module 2
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A tightly stretched string with fixed end points x = 0 and x = [ is initially in
a position given by y = yosin3(%). If it is released from rest from this

position, find the displacement y(x, t).
Find the temperature u(x,t) in a homogeneous bar of heat conducting

material of length [ whose ends are kept at temperature 0°C and whose initial

ax(l—x)
12

temperature is given by

. . .92 a2 g
Find the solution of the wave equation — = a%— corresponding to the

at? ox?’
k
sz when 0 < x < %
triangular initial deflection f(x) = 2K(1=x) and initial

1
when;<x<l

velocity zero.
A bar of 10cm long, with insulated Sidés has its ends A and B maintained at
temperatures 50°C and 100°C respectively, until steady state conditions
prevail. The temperature A is suddenly raised to 90°C and at the same time
that at B is lowered to 60°C. Find the temperature distribution in the bar at
time 7.

Module 3
Check whether the following functions are analytic or not. Justify your
answer (i) f(z) = izz (i) f(z) = e”?
Find the image of the lines x = ¢; and x = ¢, where c;and c, are non-zero
constants under the transformation w = z2.
Find the analytic function whose imaginary part is v(x, y) = e~**sin2y.
Find the image of x = ¢ = const, —w < y < wunder w = e*

Module 4

Use Cauchy’s integral formula to evaluate fc dz, C is the

z2+4z+3
circle |z+1|=2.
Evaluate | 2 Im(z?)dz counter clockwise around the boundary of the triangle

with vertices 0, 1, i

Find the Taylor series of f(z) = ﬁ about z = —i

Evaluate using Cauchy’s integral formula, [ = where Cis |z] = 1

€ (z-20)2(z—2)?
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Module 5§
Find the Laurent’s series expansion of f(z) = 2 (zl_l_) aboutz =i
2 df
Show that | = 2n
Evaluate using Cauchy’s residue theorem [ = 222_—4223_5 dz where C is the circle
lz—2—=1] =3.2
. {00}
Apply calculus of residues to evaluate fo reFwc
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