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SECTION A — (10 x 2 = 20 marks)
Answer ALL questions.

Each question carries 2 marks.

1. If P(z) is a polynomial, find lim P(z).

z -2

P(2) ereuig) g Leo@miiumer erefled lim P(z) -epwié

z2 -2

SIS,

2. Write Cauchy-Riemann equations in polar form.

Caradl-fCwerr swearurhasmears Carangiré gmmsafle

T(LPSIG.
3. Define a conformal mapping.

Q@@ @eauhiGLh CETTESEM U TN
4.  Define a bilinear transformation.

@ @i Corilwed 2 (HLTHHSMS U FUIm).



Evaluate the integral J-E dz where C is the upper
C

half of the circle [z = 1.

C eramug |2| =1 eemp el LgHanr G Lmg erefled

jEdz erem Ggmengudlen L) wimg)?
C

State Cauchy’s inequality.

Camadlulilen soaflarenoanil 6T(LDgIs.

Find a zero of the function f(z) = sinz.

f(2) = sin z erérp enmen YEALSMSE HraRTS.

Find the residue of f(z) = G j1)3 .
1 o
fz) = Ga) TGS G GTEFSESE HTEHTS.

23

Find the residue of (2 - 1) (2 - 2) (2 - 3) at infinity.

23

G-1)G-2)-3) CTETLISEN GTEFSHMS (LPlg- &

STERTS.
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10.

11.

State Jordan’s inequality.

Cepmir_afletn Foerflemanoeni 6T(LHF)s.

(a)

(b)

(c)

(d)

SECTION B — (5 x 16 = 80 marks)
Answer ALL questions.

Each question carries 16 marks.

Examine whether the function f(z)= |2|2 1s

differentiable or not.

If u=y®>-3x%y, find an analytic function
f(z) such that f(z) =u+iv.

f(z) = |2|2 GTEITM FTITL| CUENSELDWITETST @) DEnaWIT
GTEUT <Y, JTUIS.

u =y -3x% eafled f(2) =u+iv erayomy e

CUENG(LPENDE SITITL] f(z) -GS SHTETS.

Or

Derive  Cauchy-Riemann conditions in
Cartesian from.

Prove that the function w =e"cosy 1is

harmonic and find a harmonic conjugate.
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12.

(@)

(rF)

(a)

(b)

(c)

(d)

G

Garadl-TGwer HlubSmasmaTr QlGSHTL iq 6T Wi
FaMIFHET GUlq 6lleL F(HeN&ES.

u=e" cosy ey &MY @\enaF &MY  eTerm)
Blem L9881 1F6T e Qens @) ananTudlaniis &Tems.
Prove that under a bilinear transformation

circles and lines are transformed into circles
and lines.

Discuss the transformation w =sinz.

¢G Qoo Cpllud o @oropsdear S
culLmger wHmb Carhiser, Ul LBISGeT WwHmID
Cam(haEm&E 2 (HOMMID eTerm) Hlimies.

w =sin z eranm 2 (HLMHDSMS efleumd).

Or

Show that a conformal mapping maps
orthogonal curves onto orthogonal curves.

Discuss the transformation w = l (2 + lj .
z

em Qamgh  Casrmigged — Cemi@ssmen
umeTeLIGMET  CEFBI@GSSTRT  CUMETEUEMTSHET
Coé Camiigg& Claeybd eremm Hlmie]s.
w = %(2 + lj TG 2 (HLOTH DS elleuTd.
z
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13.

14.

(a)

(b)
(©)

(a)
(b)

State and prove the Cauchy-Goursat
theorem.
Caragl-Carigr Capméams er(pdl Hlme|s.
Or
State and prove maximum modules theorem.

Using Cauchy’s integral formula evaluate

.[ z2dz ~ where C is the circle |z] =2

. (9 -z j(z +1)

taken in the positive sense.

2 &g L Late| Conmsans er(pd Himieys.

Camadluldlen Qgrengui eumumL enLl
. . zdz . . .

LW eL -ar wdHUmUE

04 g 8
sranrs. C eramug) Coing Seavguiler er(hdslil L
2| = 2 eremp qui L Lb.

State and prove Cauchy’s residue theorem.

dz

Using residue theorem, evaluate I ﬂ
z°(z -

C
where C is the circle |z] = 2.

GCaraglulen eréss Conmsans er(pd Hlime,s.
a&ss Cshmsansls LwWaTUHSS) J-SL - 6ot
wZ (2 - 1)
wéliewus srans. Cerarug) 2| = 2 eremp aul Lib.
Or
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15.

(c)

(d)

(a)

(b)

(=)

(<)

Determine the classify the singular points of
_
(2sinz -1)° .

State and prove Rouche’s theorem.

1

5 Gaugen alpliLeTallsmerd ser(h
(2sinz -1)

SAMEUSHEET UMSLILI(HNSSIS.
Crréger Capmsans TSl Hlmieys.

2
dv

Evaluate | ———
'0[ (@ + b cos )

(a>b>0).

(o) 2 _
Prove that I%d&c = ig—
2o X

2

w90 s I

0

dv

—— >b>0).
(@ +bcos @) (@ )

T—xg—x+2 x—5—]TGrGirr Blmieys
x* +10x% +9 12 D POl

Or
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(c) State and prove Jordan’s lemma.

(d) Using the lemma evaluate T cos” x dx
0 ‘1 + xzj '

(@) Cagriafen gienanrs CanmEamns e Hlmie|s.
(FF)  2IBS glanantsCHHMESMSL LwetuhSS)
T cos? x

dx -e HlienLd STehTs.
1+x”

0
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