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2. (a)

(b)

Answer all questions.

yx3 (y = ix) for z # 0

is not analytic at z = 0.
0 for z=0

Show that f(z) = {

Find the bilinear transformation which maps 0, 1, ec onto i, -1, —i.

Using Cauchy’s integral formula calculate | :—”—Edz where C is [2| =

cz' -2z

po| =

1

E dofilz) &
G f() 22 ~ 82492

in the region 1 < Iz| < 2.

Show that J ,(x) = V2 inw.
|4 X
Prove that (2n + 1)xP (x) = (n + )P, +1nP _,.
2 2 2
: 9 0°u 0“u a B8

Classify the PDE «x g + xy % +y o 0.
' 2y 9 %u

By the method of separation of variables, solve —é~—2— = 8—2

t X

(8 x 5 = 40 marks)

_ - 02 a2
(i) Iff(z)is an analytic function of z, prove that [Bx_z - 5';2-] log |f (Z)l =0,

(ii) Prove that under the transformation w = Em_—"'l the region I (2) = 0 is mapped onto
w —

the region | wl < 1. Into what region is I (z) < 0 mapped by the above transformation.
Or
(i) Determine the analytic function f(z) = u + iv if u —v = €* (cos y — sin y).
(ii) Find the transformation which maps the semi-infinite strip u 20, 0 < v < a onto the
upper half of the z-plane.
Turn over
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1
(z+1)(z + 2

(a) (i) Find Laurent’s series for f(z) = in the region 1 < Izl <2.

2

2n :
(ii) By using contour integration, efaluate ;L 97——‘;2(:56 i
Or
. ; b
(b) (i) Find the residues at its poles f(z) = - v
(-1 - 2)

(ii) By using contour integration, evaluate JT‘“_I-
0X + a

(a) (i) Prove that when n is a positive integer, J, (x) is the co-efficient of 2" in the expansion of

e*/? (z - —]—L-)
z

(i) Show thatP_ (-x) = (-1r P, ().
Or

9
Sn 4+ 1

1
(b) () Provethat | [P (x)]'dx =
-

(ii) Prove that J_,,(x) = —"—2— [sinx + - cos X
‘..% T : x .

(a) () Derive one dimensional wave equation.
(ii) A string is stretched between two fixed points at a distance of 2 L apart and the points
of the string are given initial velocities v where :

= i ex 2L
L

-E—(ZL—x) inL <x < 2L

x being the distance from an end point. Find the displacement of the string at any
subsequent time.

Or
(b) Solve the problem of the vibrating string for the following boundary conditions :—

3
y(0,0=0;y(L,£)=0 “8% (%50 =2z~ L) 0<x<L

) L
x 1n0<x<-2—
y(x,0) = 1,
L -x in§<x<L'

(4 x 15 = 60 marks)




