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Answer any five questions
All questions carry equal marks

l.a)  State the necessary conditions for a function f z to be analytic. Show that the function

f z = |xy| is not analytic at the origin, although the Cauchy-Riemann equations are
satisfied.

b) Determine the analytic function w = u + iv, if v =1log x% +y? +x—2y. [8+7]
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2.a) If f(2) is an analytic function of z, prove that 2T PV logf z =0.
2 sin 2x . . . .

b) Hfu+tv= PP T y—— and f z =u+iv isan analytic function of z, then find

f(2) in terms of z. [7+8]

. . . N )
3.a) Find the Laurent series that represents the function f z = z%sin —~ in the domain

0< z <o
b)  Evaluate the integral ZZSZ—ZZD dz where C is thecircle .z = 2, described in the positive
c
sense. [8+7]

4.a)  Find the Taylor series expansion of the fiinction f z = sin3 z about z = 0.

b)  Evaluate the integral {;% dz, where C is the closed circle z = % [8+7]
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5. Evaluate the re@%gral using contour integration Cloi% d [15]
0
S
6. Find the bilinear« transformation which maps the points (0, 1, 00) into the points
1, —z, —i . Find the image of the line y = 5x under this transformation. [15]
. . . 1+x 0<x<m
7.a)  Find the Fourier series of f x = 1—x —m<x<0"
1,1 1 n
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. 1 or x <1, .
b)  Express the function f x = 0 for x >1, as a Fourier integral. Hence
evaluate M' [8+7]
0
8. Write down the one dimensional heat equation. Find the temperature(x,t) in a slab
whose ends x = 0 and x = L are kept at zero temperature and whose initial temperature
f(x) is given by [15]
k, when0<x< %L
fx = " .
0, when SL<x<L
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