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Time-3 hours 

Answer all groups as per instructions. 
Figures in the right hand mnargin indicate marks. 

Candidates are required to answer 

Full Marks -80 

tude of iz is 

in their own words as far as practicable. 
The symbols used have their usual meanings. 

() e2 

1. Answer all guestions and fill in the blanks as required. 

(b) Ifz=X+ iy, then zz = 

(a) If the amplitude of the complex number z be 0, then ampli 

(i) et3i 

Sem-VI-Math-CC-13 
(Reg&Back) 

GROUP-A 

(c) Exp (2 ± 3in) = (Indicate the correct answer.) 

(Write true / false.) 

(i) -e? 

1 

(d) In the Argand plane, |z+i|=|z-i| represents a straight line. 

(iv) None of these 

[1 x 12 

The function f(z) =|xy | is analytic at z = 0. 

(Write true / false.) 

P.T.O. 



[2
] 

(f) 

An 

analytic 

function 

with 

constant 

m
odulus 

is (lndicate 

the 

correct 

answ
er.) 

) variable 
(i) 
constant 

(iii) 

m
ay 

be 

variable 
or 

constant 

(iv) 

none 
of these 

at 

-h
as 

(g) 

The 

function 

f(z) 
=

 

Z
=

1
. (h

) 

The 

zeros 
of an 

analytic 

function 
are 

isolated. 

(W
rite 

true 
/ false.) 

at z =
 2 is 

(i) 

R
esidue 

of cos 

() The 

real 

part 
of (i)' 
is 

(k) 

T
he 

zeros 
of ta

n
z
 

are 

1 1 at z =
 

1 is z3
-

z5 

(0) 
Residue 
of 

G
R

O
U

P
-B

 

[2
 

x 8 

2. A
nsw

er 

any 

eight 
of the 

follow
ing 

questions. 

(a) 

Ifz 

=1+iV
3, 

then 

find 
| arg 
z |+

| 
arg 
Z| 

A
PV

-K
N

J-Sem
-V

I-23-M
ath(C-13)/50 

a pole 
of order 

(2-1)3 



|3] (b) 

Define 

holom
orphic 

function. 

(c) 

Prove 

that 
z is not 

differentiable. 

dz (d) 
Evaluate 

1
+

i 

(e) 

Find 

exponential 

form
 

of z =
 

(t) 

E
xpress 

z =
 2i 

in 
its 

polar 

coordinate 

form
. (g) 

Fins 

radius 
of convergence 
of the 

power 

series z
. 

n! M
 

(h) 

Define 

Residue 
of f(z) 
at infinity. (i) Define 

rem
ovable 

singularity. 

(i) 

Define 

zero 
of an 

analytic 

function. 
G

R
O

U
P

-C
 

[3 
x 8 

3. A
nsw

er 

any 

eight 

questions. 

(a) 

Prove 

that 
|z

 

is 

continuous 

everyw
here, 

w
here 

z is 
a com

 plex 
num

ber. 

(b) 

Find 
the 

m
odulus 

and 

argum
ent 

of the 

com
plex 

num
ber 

2
+

i 4i +
 

(1 
+

 
i)² 

Z
 

P.T.O. 

=
 



A
PV

-K
N

J-S
em

-V
I-2

3-
M

ath
(C

-1
3)

/5
0 

find
 its 

de
riv

at
iv

e.
 

(b) 

Pro
ve tha

t the 
fun

cti
on

 

e^(
cos

 y +
 

i 
sin y)

 
is

 
ho

lom
orp

hic
 and 

tion
 

f(z)
 in

 
ter

ms
 of

 
z.

 

ha
rm

on
ic 

co
nju

ga
te and find

 the 
co

rre
sp

on
di

ng
 

an
aly

tic
 

fun
c 

(a) 

Sho
w that

 u 
=y

-3
xy

 is
 a 

ha
rm

on
ic 

fun
cti

on
. 

De
ter

mi
ne

 its 

4.
 

An
sw

er any fou
r 

qu
es

tio
ns

. [7
 

x4
 

GR
OU

P-
D 

z +
 

2z+
 

1 

) 
Pro

ve tha
t 

has two 

do
ub

le 

po
les

. 

1 

()
 

Ifz
=a

 is
 a 

pol
e of

 
f(z)

, 

the
n 

sho
w 

th
at|

 

f(
z)

’ 

0 as
 z 

’a. 

(h) 

De
ter

mi
ne

 

log
(1 

+
 

i). 

(a) 

Sta
te 

Sc
hw

arz
 

re
fle

cti
on

 

pri
nc

ipl
e. eq

ua
tio

n. 

()
 

Pro
ve that

 f(z) =z´ is
 

an
aly

tic
 by

 
the help

 of
 

Ca
uch

y 

Rie
ma

nn
 

f(z) 
=

 

z°(
z 

+
 

1)
 Z+1

 

(e) 

Fin
d the 

po
le(

s) and its 
ord

er of
 

the 
fun

cti
on

 

(d) 

Ev
alu

ate
 e dt. 

TT/4
 

(c) 

Fin
d the 

sq
ua

re roo
t of

 z =
 

3i. 



APV
-KN

J-Se
m-V

I-23
-Ma

th(C
-13)

/50 

alon
g the 

str
aig

ht line
 

join
ing

 z 
=

0 to
 z =

1 
+i. 

(x-
y+

 
ix)d

z 
1+i 

(g) Find
 the 

val
ue 

of
 

()
 

Sta
te and 

pro
ve 

M
ore

ra'
s 

the
ore

m.
 

(e) 
Ev

alu
ate

 C
 

(Z+ 1)*
 

e dz
 

wh
ere

 C
 

is
 | z |=
 

3.
 

(d) 

Sta
te and 

pro
ve 

Ca
uc

hy
's 

int
eg

ral
 

for
mu

la. 

(c) 
Ev

alu
ate

 C
 

z'-
1 

z?
 

dz, 

C:|
z 

+1
|= 

cou
nte

r 

clo
ckw

ise
. 

[5] 
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