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This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 3 Units. Answer any one full question from cach unit. Each
question-carries 10.marks and may have a;-b, ¢ as sub questions.

PART- A

State the necessary and sufficient conditions for a function f(2) to be analytic.  [2]
Show that the function f(z) = xy -+ iy is everywhere continuous but is not analytic.

[3]
Show that f(z) *— -has a snnple po!e atz = Zm R [2]
|z] =5 [3]
Find the fixed points of the mapping w = z + 2i. [2]
Find the residues at the poles of the function f(z} = 22:;2, C: |z] < 4. [3]
if f(r) X in [ T, 7?] fmd the Fourier coefﬂuentb 2]
Fmd f(x) if its ﬁmte sine transfcrm is, Uwen by fs(s} = HC:% Where 0 <x. <TL’ S
S T N e A [
Classify the PDE: Clix S, T [2]
Write the possible three solutions of the partial differential equation gf = 2‘2’ . 13]
X [

PA'R'T-B

analytic at the origin although the C-R equations are satisfied at that point.
Find the analytic function
f(z) =u(r,6) +iv(r,8). whenv(r,8) = r2 cos 26 —rcosd + 2. [5+3]
OR
Show that both the.reatand imaginary paits of an 1nalytlc function are harmonic.
_,[ff(z) =i+ iy e an ana]ytlc ’runctlon Df z and lfu —v = (x — y){x + 4xy + yz)

“find f(2) in terths of z. [5+>]
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oy (30 Marks)_\
“Dcf“ne analytlmty ofa functlon Show that the ﬂmctlon defmed by f(z) = |xy|is not

(25 Marks)
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State ReSLdues theorem Evaluate the mteordl by contour mtegrat]on f

‘Find t the Fourler series for the functlon f(x) = —m D < < 2

27

State Cauchy integral theorem and use it to evaluate the integralfcu—ﬁ— dz

{z—1)}2(z-3)
where C is the circle |z| = 4.

gt .
= 32+,—g+'dz whﬁ,re C Sthe (,II'Clt x2'+

OR
in the region 1 < {z] < 3. Also name the series so obtaincd

by finding

1
Expand f(z) = e

Find the nature and location of the singularities of the function f(z) = (Z o

1ts Laurtnt s scncs e\pfms;on : . : [5+3] . -

B
13+5c0s §°
OR

3
Find the residue of f(z) = Z:_
Define bilinear transformation. Find the bilinear transformation which maps the points

2— 4, find <D(3) (I) (1 — i) and -
o’ oo [5+5]: "

hop

Z.= 1 i—1 onto the porirnts w =i, _O {.and hence f“nd thc image oflzl < 1, [5+5]

. . . 1, < ™
Find the Fourier transform of f(x) = {0 :i: ¥ . Henee prove that f sin”ax dx = —Zﬂ—
[5+5]
OR
2, —2<x<0, .
-Deve opf(x) 3 {x’ D < x < 2 ina Series of‘blknt-;s- dnd cosines dml dcduu the 5?1!6%
ffor w2 - : - . . . :
Find the Fourier cosine tnnsioim of flx)=e™, x>0. [5+3]

The ends A and B of a rod 20 cm long have the temperature at 30°C and 80°C until
steady state conditions prevail. The temperature at the ends are suddenly changed to
40 C and 60°C respectwely Find the temperature dlstnbutlon in the rod at tnne t. [10]

L OR ‘

points fem '1par“t Motion is started by d:sphcmg the strmo in a sinusoidal arch of hewht
yo and then released from rest at time ¢ = 0. Find the displacement at point x and at any
time . [10]

Leskegnfoo—

_;.-erte down one’ dlmensmnai wave equat&on A strmo is stretched and fastened to twor



