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

Each question carries 2 marks.

1. If f'(z,) exists, then prove that f(z) is continuous

at z,.

f'(z) Qms@oreme, z, udefbe  f(2)
QarréfujenLwg) eTer Hlmie|s.

2. Prove that the function w=cosxcoshy 1is

harmonic.

u=cosxcoshy eremuig) e QensFamiL erem Hlmie|s.

3. Find the image of the points exterior to |z|:1

1
under w=—.
z

|z|=1an  Geuefliyp  yeraflsafier w=2 ar 8
Z

o HmHoD Gumd Wbub wrg?



Find out the image of entire z plane under w = 2?.
w=2z" TEID 2 (HLIHDD 2 HeTHMS  6TeUellFons

wrHobd CleFiuyb?

1
z -

Evaluate J-
C

dz where C is given by |2—3|=r.

saESHHS jzigdz @ug C |z-3|=r agub
alLsamg C (;gS]éa@Lb.

State the Liouville’s theorem.

sCwmeilavellen CHHMEHMBE Fnmis.

1

Find the poles of f(z)=———.
SInz —CO0SZz

1 . . . .
f 2)=.— 6 @ gL LieTall e Srenrs.
sinz—cosz

Find out the zeroes of the function f (2)=22 +z+1.

f(z)=22 +2 +1 et YFHURISmaTs STeus.

Find the residue of f(z)= & +1 at z=1.
s
f(2)= & +1 & erEgSang 2 = 1 yerafludled srers.
o
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22

10. Find the residue of (2 - a)(z - b)(z - c) at infinity.

11.

22

(e=a)z=b)(z=c) " TEeBPS 2= @ Al arirs.

(a)

(b)

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

Each question carries 16 marks.

Prove that the f (z) :| z |2 1s continuous
everywhere but nowhere differentiable except
at the origin.

Prove that the function u(x, y):ex cosy 1is
harmonic. Find its harmonic conjugate v and
the analytic function f=u +iv.

}‘(2’)=|z|2 eremm &MLy CgmLr&slwumeng) erane b
game  z=0 yerefleows geliszs  woHm
yereflgeafle f(z) UMSUILS5558 SV GTETELD
Blnieys.
u(x,y):e” COS Y Q(h QNFFSTTL GTATG|LD DG
gloveuiwg miy Vs savr®), f=u+iv erem
UG DF FTTLAGTL|D STeuTs.

Or
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12.

(c) Derive the Cauchy-Riemann equations in

polar form.

(d) Find the analytic function f=wu+iv where

(@)

G

(a)

(b)

u=e™” {(x2 - yQ)cosy +2xy siny}.

Garadl-fomer — swarurhsmer  Camanr  Sird
FaMiFefled Smewrs.

u=e”* {(x2 —y2)cosy+ 2xy siny} GTEILDTM)
f=u+iv e LuEpeDE FTTYDS STeTs.

Prove that the transformation
w= (1 + i)z + (2 - i) maps the rectangular
region x=0, y=0,x=1,y=2 in the z-plane

onto the rectangular region in the w -plane.
az+b

Prove that w= , ad-bcz0, c#0
cz+d

transforms circles into circles.

w:(l +i)2+ (2— i) GTGITM 2 (HLOMTDHHLOTETS)
z-sarsdleyarer  x=0, y=0,x=1,y=2  erem
QFsuausliLGdenw W -Femg e CecieusL
UESHEE 2 (HrHmLDd ClFiuwb erem Hlmies.
@mwrdl  Crflwe o (@HLrHPD W= az+b ,
cz+d

ad—bcz0, c#0, g el Lkigsamer,

QUL LBI&ETTS 2 (HLomHMLD Q&I erem Hlmies.
Or
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13.

(¢) Find the linear fractional transformation that
maps 2z =1, 2,=0, 2z;=-1 onto w, =1,
w, =, wy=1 respectively.

(d) Discuss the transformation w = z*.

(@) 2 =1,2,=0, z;=-1 yHwarapamn penGuw
W, =1, Wy=0 Hmb ws;=1 o HLIHOLD

Qi Crflwe aldlg o (HLTHDSHQID SreaTs.
()  w=2" eraid 2 HoMHPS®S feufss.

zt
(a) Evaluate Lj ¢ dz, t>0 where C 1is
2y, z° +1

22
the circle |z|:3, using Cauchy’s integral

formula.

=77
(b) Expand cosz about z= A

(=) Caragller  Ogrensssmear  eumilLITL g aner

zt

e

vweru(hisS), i 22+1d2, t>0 sansdhs.
C

@@ C ererug |2|= 3 erans Q&mers.

(<=4) 2:% aaid  yatafleows Cummigg  cos z e

NMNelenens Fmens.

Or
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14.

(¢) If a function [ 1is analytic at a point, then

prove that its derivatives of all orders are
also analytic functions at that point.

(@) em ydaelled [ g LGW®D &TIUTS
@ mosTe, <liyaralude, f e smarss auflas
aumsUIHSEHD LIGUP®DE FTILITS B)(HEHEGWD erem
Blnieys.

(a) Discuss the nature of singularities of

f(z)2_22sin[ 1 j

z-1

(b) State and prove the argument principle.

llJeirr SApliylh  ydreflamer
YN, (T

(<) srmlder  wrdl-Carlur®-Cosnmsams  er(pd
Byels.

Or

(c) State and prove Rouche’s theorem.

(d) State and prove the fundamental theorem of
algebra.
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15.

(@) Qperedlesr (Rouche’s) Cappsmss gadl, Sisamer
Bloeys.

(F) Qupsailssder iqliumLs Cosppsmss s,
2igeman Hlmie|s.

2?2 -2z

(a) Find the residue of 1 .
(2 + 1) z"+4

(b) Prove that

2
je‘cosg{cos (n@+sin H)}d9=2—ﬂ(— 1)

g L»

2?2 -2z

O GTEFFEMNSS SIS (N .
(,2'+1)2 2" +4 e ©

(=)

2

(=) Hoeys: je_COSB{cos (n@+sin H)}de:z_ﬂ(_ 1),

> L~
Or

cos2d

2T
c Evaluate | —
© va J-5+400$6?

0

(d) Apply the calculus of residue to prove that

Tl o
.([ dx—E

b+t
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cos26

2
(@) sarsd®s j oy

0
()  er&ssdlnanar alans Hlewm samilgsmsl Liweru(Hss)
1
0 (1 +x

—38

dx=" eren Blmieys.
2)2 9
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