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Instructions:

1) All questions are compulsory.

2) Attempt Q.1 within first 30 minutes.

3) Each MCQ type question is followed by four plausible alternatives, Tick (V) the correct one.
4) Answer to question 1 should be written in the question paper and submit to the Jr. Supervisor.
5) If you tick more than one option it will not be evaluated.

6) Figures to the right indicate full marks.

7) Use Blue ball pen only.

Q.1 Tick Mark correct alternative Marks Bloom’s Cos
Level
1) If a Mobius transformation S has more than two fixed points, then § 01 L CO1
must be
A) Unit function B) Constant  C)Identity D) Zero
2)  Theequation a(x*+ %)+ Bx+ 7y +8=0 (@, B,7.5 R)represents 01 L, Co1
a circle if
Aya=0,6=0 Ca=0,8%0
B) =0 D)a=0
3) A non constant entire function cannot be bounded. This is statement 01 L, Co2
of
A} Moreras theorem C) Lebnitzs theorem
B) Taylors theorem D) Liouville's theorem
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4)

5)

6)

7)

8)

Let C be a circle| z |— in the complex plane that is oriented in the

counter clockwise direction. The value of ¢ for which

z+1 a
(e RO PR
% —3z+2 -—]

Al B)2 C)-1 D)2

If 7 is closed rectifiable curve in C, then for a & {y}, the index of
v with respect to point a is

1 .. 1
A) n(y;a)zg!(zwa) ' d- G rz(y;a)z——.j(z—a_)dz
1 <]
B) n(y;a}z-z;r-;_[(z-a) dz D) n(y:a)=— jm )dv
The value of J‘Ml)d_ where ( is circle | z |—%is
A) 27i B) 7 Q) 55 D)0
The value of the integral L l—d: is
s L]
A)0 B) 27i C) 4ni D) i
If 0« z—1]< 2, the expansion of f("):v—==7—ﬂ-——~—
(z-1}z-2)
A) f(z)= Z -
n=( 2
B flay=s 3 —wZ J
2”‘ = Znﬂ n {JL
< 1
Q) f(z )—-——Z — ~Z )
n=i = n—"‘
' 1 3 fz-1Y
D) f(z)=- el
Bl S
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ESE

01

01

01

01

01

Ls

L

Lz

Ca2

CO3

CO3

CO4

Co4

Page 2 of 6



9)

10)

11}

12)

13)

® 01 Is
If z=a is an isolated singularity of f and Zan (z—a)" is its

P
Laurent expansion in ann(a;0,R), then,z=ais an essential
singularity, if

A) a, #0 for infinitely many negative n

B) a, # 0 for all integer n

D) a, # 0 for many positive #

D) a, =0for all integer »

In the series expansion of /(z)= —_]—1— ! 3 valid in the region o1 b

| 2> 2, then the coefficient of Iz is

Ayl C)-2

B)2 D) -1

The poles of the function f(z)= SN2 ore at Gl ks
cosz

A) nm G) %r

J1s integer

2ns 5 i 2
B) 1?1 n is integer D) ,(_f%
2

flz)= _s_in_:v_? has the pole of order & L2
(z=7)
Ayl C)3
B)2 D) 4
If fhas a pole of order m at z=aand g(z)=(z-a)" f(z), then 01 L
A) res(fia)= Eii g"(a) C) res(fia)= E;;]jﬁ*, g(a)
B) res(fia)= g"a) D) res(fia)=g""(a)
(m=1)!
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14)

15)

16)

17)

18)

19)

20)

The value of the integral j

Jzi=1

A) 2mi

Let Gbearegion, {f,}c H(G).If f,— fin H(G) and each f

never vanishes on (G, then which one of the following statement is

frue
A} ];fEB
B) £ /=1

Which one of the following is not an example of simply connected

region

A) ann(0; 6,5)

B) ann(0;0,2)

B) 1

e’ -2

——dzis
e’ —2z-1

C)0 D) xi

S

C) 7./=0

D) /=0 or fnever vanishes

C) ann(0;1,2)
D) ann(0;1,4)

Let fand g be analytic in a nbhd of B(a;R) with no zeros on

yiz—al=R.If| g(z)|q f(z)| on ¥, then

A) f+g and f —g have same number of zeros inside y

B) fand g have same number of zeros inside v

C)fand f + g have same number of zeros inside y

D) gand f+g have same number of zeros inside y

The roots of the equation z* — 6z +1= 0 lie between the circles

A)|z|=1and|z|=3

B) | z|=0and|

&

=2

C)lzl=3and|z|=4

D)|z|=0and| z|=1

If f &G are analytic in neighborhood of B(a; R)then

A)Z,=2,

Which one of the following functions is not meromorphic function

8 1
8 f@=—

B) f()=—

6

B)Z,<Z,

Q) 2.,>Z, D) Z, #Z, always

0) f(2)= ;};

D) f(z)=e’
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Instructions: 1) All questions are compulsory.

2) Figures to the right indicate full marks.
3) Non-programmable calculator is allowed.

QN Marks Bloom’s Cos
Level
Q.2 Attempt any TWO
a) Prove that the necessary condition for a function f(z)=u+iv to 06 L COIl
be analytic at all the points in a region G are %=§K
ox Oy
ou ov .. ,0u Ou ov ov .
— =——, provided—, —, — ,— exists.
8y o ox 8y ox oy
b) If S is Mobious transformation then prove that S is composition 06 Ls CO1
of translation, dilation and the inverse.
<yl 06 Ly CO1
¢) Find the radius convergence of f(z)= Z—HZ"
n=0 11
Q3 a) Let ¢:[a,blx[c,d]>Cbe a continuous function and 10 Ly co2
b
g :[c,d]— Cdefined by by g(¢) = Jgﬂ(s,r)ds . Prove that (i) g is
&
. e OF . : : :
continuous. (ii) if 5 exists and is a continuous function on
[a,b]x[c,d]then g is continuously differentiable and
b s
‘(&)= |—4d
g0 =—"ds
a
OR
R : . , ;2 . 10 L CO2
a) Let f be analytic in B(a,r). Show that f(z)= Za,i (zwa) for #
. n=0
|z—al< rwhere a, =—1—rf‘”)(a)and this series has radius of
n!
page |
Page 5 of 6

ESE




Q4

QS5

Q.6

b)

b)

¢)

convergence = R
e:’z ?
Evaluate J‘—z dz, y(1)=¢e" (0t <2x)
¥ zZ

Attempt any TWO

If f 1s analytics in a region G and ais a point in G with
| f(a)|2] f(z)|for all z in G, then prove that f must be constant
function.

Let y:[0,1] = Cbe a closed rectifiable curve anda ¢ {y}.

1 ¢ dz . ,
Prove that ~——_f Z isaninte ger.
2mid z—a

Solve I iGOS-(-Z?%ZE:;

jel=2 ( _— E)
2

Attempt any TWO
State and prove Goursat’s theorem
Let z=abe an isolated singularity of a function £ Then z=a

is removable singularity of 7 iff lim(z—a) f(z)=0

Calculate residue of

72 o z+1

V) G2y
State and prove Schwarz’s lemma

- OR
State and prove Rouches’s theorem

Attempt any TWO

1) Show that the equatione”™™ = 2", where » is positive integer
a >1, has exactly » roots in B(0,1) counted according to their
multiplicities.

e’ -2

3 dz by using Rouche’s theorem
z°—6z+8

ii) Evaluate I
lz=1

o0 f@) (z=1)'(z-4)’
iii) Find | ——=dz , where f(z)= 2
M’Lf Z) (z+i)2(z—i)(z+1—i)
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