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APRIL 2021 72089/ TAM6C

Time : Three hours Maximum : 75 marks
PART A — (10 x 2 = 20 marks)

Answer any TEN questions.
1.  Write the polar form of C — R equations.
C - R swerumeL gime 2 melled 6r(psis.
2. Prove that the function f(z) =e*(cosy—isiny) 1s no
where differentiable.
f(z) =e"(cos y —isin y) erenid &y GTTBI(&LD
UM F555550 eTar HlMies.
3. Define linear fractional transformation.
CrMlwed Yemer THOSHenar euenuimI.
4. What angle of rotation is produced by the

. 1 .
transformation W=— at the point z, =1?
V4

1
Z, =1 erempyeraflufieo, W=— erern 2 (HLOTHOD 6ThS
z
Caramgdle sHmae 2 (HeuTs&GHmG.
5.  Evaluate I dez where C 1is the circle

C(Z—ﬂ'/Z)
22

J‘%dz o wHGhs QmEC eearug |Z|=2
c

GO QUL L LD S (&HLD.



State Cauchy’s integral formula.
sraduller Qsransuil_o &HS5HTS5ms5S Fnmis.

Find the residue of f(z)= an .
2(z-2)
f(2)= z+1 6T GTEGLD HTETS.
2(z-2)

Expand cos z into a Taylor’s series about the point

T . .
Z= E and determine the region of convergence.

Z=% erarm  emefludled  cosZem  eflfleumsssans

QLwereny Gam_fle srems. CoaIb <igl @HEIEGLD
UGS SrenTs.

If a is a simple pole for f(z) and f(z):@
—a

where (¢(2Z) is analytic at a and g(a)#0, then
prove thatRe s{f (2): a}=g(a).

f(z)eo a eratug @@ eellu g@meubd WHHID
f(z):M aafles Res{f(2):al=g(a) erams

Z—a
sramd. @mE 0(2)yag aA-0 sl 5555

Cogib g(a) #0 <.
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10.

11.

12.

Show  that %:1+Z(n+1)(z+1)“ when
z =1

p+q<l.

lz+1<1 egn Gung, 1 1+ (n+1)(z+1)"
z P

2 =
eran flmieys.

3_
Show that f(2)=2 1

is zeros of an analytic

function.
z -1

f(2)=— " gy &MY LGWenF  Fmider
Z +

Lshedlwi erar Hlmics.

Determine and classify the singularities of
f(2) = sin(l) .
Ve

fz) = sin(l) ererm  smTYET  QHENLSSEMTENOEI
4

aumsliu(hsS Sioraflsseb.
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13.

14.

15.

PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

Xy>(X+iy) .
ShOW that f(Z)= X2+y4 If Z;tO iS not
0 if z=0
differentiate at z=0
Xy*(X+iy) .
f(2)=1 x+vy* it 220 ety gy Z2=0
0 if z=0

erabEum(pg sl O e erar Hlmes.
If f(2) is analytic prove that

90> 0’
e SICR O

f(z) earug @ uUgweop &ty eeied,

N : :
(a7+a_y2j|f(z)| =412 aar fpays.

Show that

I f (z)dz‘ <Ml where

C
M = maxﬂ f (Z)|/ Ze C} and | is the length of C.

jf(z)dz‘g M, @me M =max{f(2)/zec}

c
Gueud | ererugy C -ar ferid eran Hlnieys.
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16.

17.

18.

19.

(z-1)*

e*dz .
Evaluate _([(2_1)4 where C is |Z| =3/2.
e*dz
C ererugy |Z|=3/2 erasfléd J & wHIAGHS.
C

State and prove the fundamental theorem of
algebra.

@Qupsailgsdler oigliLam Capnsmss gl Hlmieys.

_ Z+4
(z+3)(z-1)

expansions in 0 < |Z— 1| <4.

find Laurent’s series

If f(2)

f(2) :iz
(z+3)(z-1)

orgarrlev Qgrifler clfleursasmss srams.

aaflo  0<|z-1<4 @&

322 +z-1
————dz
(z-1)(z-3)

Use residue theorem to evaluate J.

around the circle |Z| =2.

i G o 32" +2z-1
asgs Cappsdaer LweTLHSS Imdb&q

14=2 aanp i Lsfp@er wHdEs.
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20.

21.

22.

PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

Find the analytic function f(2)=u+iv if
sin 2X

u+v= .
cosh2y—cos2Xx

UtV sin 2X 0
= (3K LI
cosh2y—cos2X o s

f(2)=u+iv erenp LD sridGmand srems.

Show that the transformation W= cosh Z maps the
semi-infinite strip x>0,0<y<z/2 in the
Z—plane on the first quadrant u=0, v=0 of the
W—plane.

W= cosh z 66T 2 (HLomHm Z— gers5Sled
x>0,0<y<7z/2 ) DD GTOWHD
Camimarg W-gasdldd U=0,v=0 eemp psed
umssSed o HrHmD CFuwbd erear Himie|s.

Show that j|2|2dZ=—1+i where C is the square
c

with vertices O(0, 0), A(1, 0),B(1, 1) and C(0, 1).
C aemp sgipsder yarefsdar O(0, 0), A(l, 0), B(, 1)
womd C(0, 1) erafed j|z|2dz=—1+i orar Hlmieys.

c
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23.

24.

State and prove Laurent’s theorem.

emyeren Cohmsamss gl Hlnie|s.

Evaluate J.Zz;l
nZ +2z+4
|z+1+i|:2.

(a) Cauchy’s integral formula
(b) Residue theorem
LGB s I

C
GT@ILD GUL L LD.

z+1
22 +2z+4

(@) sradller Qgransuied @& .
(<) e85 CaHmIDd.
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dz, where C 1is the circle

dz,C aerug [z+1+i|=2



