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lnstructions

of

A) Moreras theorem

B) Tallon theorem

1)

2)
3)
4)
5)
6)
7)

All que5rions aJe compul\or).
AtleEpt Q.l within first 30 minutes.
Each MCQ type.question is follorved by tour plausible altematives, Tick (y' ) the corect one
Answer to question 1 should be written in the question paper and submit to tire Jr. Supervisor
lf you tick more tlun one option it $,rll not be evaluated.
Figures to the right indicate full ma.ks.
Use Blue bs[ pen only.

Q.1 Tick Mark correct altemative

1) Ila Mobilrs transformation S has more thar two 6xed points, then S,

must be

A) Unit fi]nction B) Consanr C)Identity

C)a=0,p*0
D) a+0

Marks Bloom's Cos

Level

01 L1 coi

D) Zeo
2) The equation aix'. + y'1 1 + px + 7 1, + 6 = 0 (d, p, y, 6 e R)rc$esents 0t Lr COI

a circle if
A)a=0,d=0
B) a-0

3) A non constant entire function cannot be bounded. This is statement 0i Lr CO2

C) I-ebnitzs theorem

D) Liouville's theorem

P^3< |
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4) Let Cbe aclrclelzl=jin* compte* ptane that is odetrted in tfie 01 L4 CO2

roonter clockwise direetion. The value ofa for which

l( ,,*t _,\=0,"
l\z' 32+2 z-t)
A) r B)2 c)-1 D)-2

5) If ,, is cloied ractjflable curve ifl C, thefl for a 6 {/}, rhe iadex of 01 Lr CO3

/ with respect to point a is

^t 
nty:at= at-llz al'dz ct ntyrt=+;llz a)d:

,r. i
B),tt'.o\- + [k-o)'dz otnrct.t-l-t a,

',t, i 2./ (. a\

6r Ihevalueol [(]t'-7'*r/-*t...crscirctet:,=-l ,. o' fr coj
). :tl 2

N 2Er Bt nt ,ti' D)o

7) The value of the m n*ut I =2'*1 ari( 01 L2 co4
- iz2, + z+l

A) 0 B) 2ni C) 4Ei D) ri

8) r0< 
"-11< 

2, the expansion of /(z) 
z 01 L+ co4=(,-1X=t"

IJ

@ 
Pase 2 of5

a1n I

A\ f(zt=t: --: z*'"41n

R, /(z)=a-$ i -]i(:l'. " . ), z_/ 71+r I L.2l -' I

1@/ \.

c) /r:)=-l-S-l*-1!l 1i
+"a\z)

1 ) - /- 1\'
D\ ft7\=-L. 'Sl '-'l

)t. -\\ LzJ\ 7 )



9) ll z=a is an isolateai singularity of /and ia,lz-a), rs r* 
01 L3 co4

Laulellt expansion in an(a;orR), the&z=ais an essential

singllarity, if
A) d" +0 for infinitely many negative,?

B) a, + 0 for all integer r?

D) 4 + 0 for many positive 7?

D) a, = 0 for all integer,

Io) ID rbe series expansion of /(z)= I I valdin the reginn 0l lr Co4
z I z-)

I
2 E 2 . then rhe coeffcient of , ts

A)1 c)-2
B)2 D) -1

1l) The poles ofthe tunction f()=!!1u"ra 01 Lr cO4
cns z

A) hi q+
2nttrJ) ^-.,? rs mreger ollln"'' .," t*....
J 

_./? ts loleger

tzt 11"1= !!I=1^ rle pole of order 0t L2 Co4
\r-nf

A) I c)3
B)2 D)4

13) f/hasapoleofodermatz=asndg(z)=(z-a)'.f(z),*ren 01 Lr CO4

1,1 res1|.a;=-) g'' 1a1 C\res111u1- -L r1o,tnt: l,7-l\|"
IB\ ret( f;a\= , ',,C."'(al D) re$f-.o)=B(.'1\a)

ln t)l

p41( -3
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l4l The \,alue oflhe rnegal l -,'jdz rs

01

01

0116)

OI

1,4 co5

LI co5

A) 2hi B)1 C)0 D) ti
15) LetGbearegion, tf"\e H(G).tf f,)f in H(c) aJ,deach f,

nev€. vadshes on C, then which one ofthe following statement is

A\ f"f =2

B) f"f =1

c) f,f =o

D) /=0 or/never vanishes

Wtich one ofthe following is not an example of simply connected

rcglon

C) ann(o;12)

D) arn(o;1J)

Lel/and g be anal,tic in a nbhd of -B(a; R) with no zeros on

v lz a\=R.Illse)< f(z)l on /,then
A) /+g and/-a have same number ofzeros inside )
E)/and g have same oumber ofzsros insirle y

C)/and /+g have same number ofzercs inside )r

D) g and /+g have same number ofzercs inside ?

The roots ofthe equatior ,3 - 62 +l = 0lie between the circles

c) ), )= 3 
^tldl 

, )= 4

D) lz =oand "l=1
lf I & G arc anarytic in neighborhood of 3(a;I)rhen

A\ Zr=Zs B) Zr<Zc . C) Zt>2" D) Zt+Zsal\\ays

Which one ofthe following furctions is not meromorphic function

L2 co5

11)

A) ai40; 6,5)

B) ann(0;0,2)

A) lzi=1andl,l= l
B) l, =oand rl=2

B) /k) = -!.

L1 co5

0118)

19)

20)

0l

0I

LI

Lz

L4 cos

c) f@=+
9nz

D) f o=eL

co5

c05

:"rJ
IESEI
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lnstructions: ' IrAll questions are conpulsory.
2) Figues to the right indicate full marks.
3) Non"prograrnmable calculator is allowed.

Q.N Marks Bloom's Cos
Level

Q.2 Attempt asy TWO

a) Prove that the necessary condition for a {inction /(z)=zr+iy to 06 Lz COl

be atralltic at all lhe points in a region C un 9-u =? A-dxdy
Au dv .. .6u 6u dv dv

-=---Drovlded-- - --- exlsts.dy Ax dx 0y 6x 0y
b) ]f S is Mobious traDsformation then prove that S is composition 06 L: COI

oftranslation, dilatioo and tbe ioverse.

c) Find the radius conve reeo"e ot f (z)=i.42" 
06 Lt co1

-'=o 
ll"

Q.3 a) Let O:La,bltlc,d)) Cbe a continuous fimotion and 10 L4 CO2

b

I : [c,./] -+ Cdefined by by g(r) = I/(s,4ds . Plove that (i) g is

. ,.,.d6
co0tinuous. (ii) if -'epss and is a continuous f nction on

At

la,bl\.lc,dlthen g is continuously differetrtiable alrd

h_..dA
s ltl= l rds

Jat

OR

- r0 L4 CO2a) Ler f be as:,a)ytic a B(a.r1. Shou rhar /rz)=f a.(:- a)'lor

tr'
z-dl</wbere a,='-l'')ta)and this series bas radius of

F^to t
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cotrvergetrce > R

04 Ll co2b) E\."luate l', dz'. yU )=e" tO<t < 2r)
iz

Q.4 Attempt any TWO

., a) lf/is anall,tics in a region G and ais a point in G with 07 L2 CO3

J f@) > f(z)lfor a)l z in G, then prove thatlmus1 be constant
fufctibn.

b) Let y:[0,1]+ Cbe a closed rectifiable cr$ye atda e {y}. 01 Lt CO3

l cdzprove d1at _ l_.'- is an integer.
znt.l z _ a

r s - 3eosf;)c) Soive | , r'd, 
0'7 Lt' CO3

,,2l - lt 
Il'-r l

Q.5 Attempt aDy TwO

a) State ard Fove Goursat's tieorem 10 Lj CO4

b) Let z = abe an isolated singulariry ofa functionl Then z = a 70 Lt CO4

is rcmovable siogularity of f i.ff l\n(z - a) f (z\ = O

c) Calculate rcsidue of 10 Lr CO4

- ,' .. z-lrl : I|l-' (z-t)(z-2)' z'-22

Q.6 a) State and Fove Schwarz's lemma 10 Lr CO5

OR

a) State and Fove Rouches's theorem 10 L: CO5

b) Attempt ary TWO

i) Show that the equationez " = z',wl'r;ten is positive integer 5 Ls CO5

a > I . has exaclly /? roots in B(0.1)counted according to their
multiplicities.

, oz _) 5 L: CO5
ii) Evaluate | -i-----14- by using Rouche 's theorem

,j,z'-62+8

iii)Find [ "f'(zt or.*n"." r,r,- (1-t)'('-q)' - 
5 Li co5

,,1-, f tzl (z+i)'(z-i)(:-l-i)'

?"ne o_
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