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: PART. A

r ^, er.ro rtrp,,enpcqar\/ anrl srrffiCiept COnditiOnS fOr a lirnCtiOn f (z) =
l,al) \)lqtl rtr!

MIE, PTM;.CEE, MSNT)
Max. Marks: 75

(25 Marks)
u * iu to be analY'tic.

Note: This question paper contains two pal3 A and B'

part A i, .oriutlory which carries 25 marks. Answer all questions in- Part A'

part B consists of 5 Units. Answer any one full question from each unit'

Eaeh:question carries lg:marks and may have a, b,,c as gub,questions, , , , L
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b) Show that f (z) = lzl2 is not analytic at any point'

c) State Cauchy's integral theorem' 
pz.

d) Find the poles and the residites at the poles of the lirnction f (z) =;;'
e) Define bilinear transfortnation and cross ratio'

f) Findthei';";;ortntcircle lzl = 2' underthetransfbrtration w = z+3+zi'
g) State Fourier integral theorem'

;i Expand f (x) = i* _ *, in a half range sine series in (0, rr).

i)Classifytf',.pu.tiuldifferentialequationu***6u*r*Ztt"*2u'-Ztt'*u
1""..r I ; t' ,, .\' ., , , r ^,, , , , ,: 

':

, ,l j) Write the three possible solutions of the heat equation' 
'

d-tt C-u

=; = -:1
dt' ox-

PART.B

,2.a) lf f (z) is a regular function of z'-prove that- /a2 e?'{ = * ^-;\lftil'\dx' oY'/
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tzli

i3l

(50 Marhs)

= a lf'G)lz

lf-tr = -r3 sin 39, then construct

Is+5]

tlre origirr. evett tltortgh it satisfies the

b) Let f (z) - u(r,A) + iv(r,0) be an analytic function'
- / 

the colresponding analytic function /(') i"jH's of z '

Shou,that tl.re function /(z) defined by

F(,\ - x2yt(x+iY) 
f: or z + oI\z) = -;;;70 J ut L - ". is not rnalytic et

/(o)'= o
'Cauchy-niemann equations at the origin'

Determine the analytic function whose real part is

3.a)

b)
log [5+5]
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Represent the function *r*in the domain

(a) 1< lzl <3 (b) lzl < 1.
OR

I l0]

[5+5]

U0l

t r0l

U0l

:-

4.

5.a)

b)

Expand the function,/( ,) = G#tabout z = :Z;and name the series thus obtained'

I e' -r,^: 
I

EvalLrate fr-;CAclz, 
where C is the circle lz - 1l = ,'

"2nlde
6. Evaluate the integral using contour lntegratton I T+*t e'r0

OR

'; 7. Sflo* it.,ut the trairsfonnition w = i ff translorttts the circle lzl = l into the real axis of

w plane and the interior of the circle l'll ( 1 into the upper half of the w plane' tl0l

8. Find the Fourier transrorm or f (x) =['-oi'' 'il:l:r',. ,.n.. evalttate

]

f t\)
I x cos r-sin x 

^I #cos;dx,
ls L

OR

---oo0oo---

b)

9.a)

10. A string is stretchecl and fastenecl to trvo points L apafi. Motion is started by displacing

thestringintheformy=rzsin}n.o,nwhichitisreleasedattirnet=0.Findthe
displacement of any point at a distance x fi'otr one encl at titne f ' tl0]

.oR
11. Wr,ite down the one dimens.ional,heat equatiot-r' Find the tetnperature u(x't) in a slab

*fiose ends x = 0 and x: L are l<ept atzero ternperature and \l'hose initial temperatllre

Obtain the half range cosine series fbr

( k*, foro=r.Llz
f(x) = Ir\^) - ltlr-rl, fo, Llz< x <L

Find tlre.Fourier sine rrarrsfonn of f (x) - s-lxl.Hence shorv that [";'i#' d"r =\'-""
Js

/(x) is given bY
/t

It<, wheno<x<;L
f(x)=\ , ''\' fo, wircnit<x<t\-
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