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The figures in the margin indicate full marks for the questions

( SECTION : A—OBJECTIVE )
( Marks: 10)

Tick [4 the correct answer in the boxes provided : 1x10=10

1. Which one of the following is correct for any two complex numbers

z; and 2?7
(@) |lzl-lzl|<(lz1l-I22l) O
®) |lz1l-lz2l| < (1z1]+]22l) O
(c) |lz1l+12z2l| 2 (121]+]221) U
(@) |1z1l-122l| 2 (1z1]-122) O
1 | Contd.
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- The complex number z satisfying Iz-*1|=|z'3|=|z—"| 18

(@ 2+i O
(b) —g-+—;-i O
(¢) 2+2i O

(d) None of the above O

eV ;s
+ The value of z for which the function w defined by 2=¢€ (cosu +isiny)

where w = u+ iv ceases to be analytic, is

(@ z=0 O
(b) z=w O
¢) z=i O
(d) z=-i O

. Harmonic conjugate of the function (x-1)° '31’.4‘2 +3y” i_s
(@ 302 -y3)+c O

(b) 6y(l-x)+c O

(¢ 3x%y-6xy+3y-y +c O

(d) 3(x-12-3xy+6y+c DO

. The series Zn!z" is convergent only for the value of

(@) z+0 O
) 0<|z|<l O

(c) 1<|z| O
[d z=0 O
. The radius of convergence of the power series Xz is
(@ O O
(b) O
) 1 O

(d) a real number greater than 1 O

[ Cortt



7. The value of ICRe (2)dz, C:|z|=1, is

@ O O
(b) 2n U
(c) mi O
(d) 2mi U

8. The value of jcz"dz, C-:lz1=r and n#-1, is

@o O

(b) 2n O
(c) 2mi [
(d) 1 U

9. The function f(2z)=logz has a/an
(a) isolated singularity at z=0 U
{E} ﬁ;ﬁ;isdlétéd singularity at z#0 O
(c) essential singularity at z=0 .D

(d) isolated essential singularity at z=0 O

10. The limit point of the poles of a function f(2) is
(a) a pole L
(b) a non-isolated singularity [
(c) an isolated singularity O

(d) a non-isolated essential singularity Wl
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Answer the following ;
S,
UNIT—I \
1. For what value of k does the equation ZE+[‘3+4i]E"(3+4flz+
Tepresent a circle? B
OR
2. For any two complex numbers z; and 2z, prove that |z; + 2,2 =|2112+;,ng
U and only if Z12, is purely imaginary.
UNIT—II
3. For analytic function f(2), prove that
2 2 o 12
i_g_.f,_? If2 P =412
dx* dy
OR
4. If u- U= {x—-y”xg +4xy + y2] and_ fl@=u+iv is ananalytlc fU.IICtion of
Z=x+1iy, then find f(z) in terms of z | ' il
UNIT—III
5. Show that the derivative series of the power series Za,z" has the same
radius of convergence as the original series.
OR
6. Find the radius of convergence of the series
2
n
(+3)
n n
— _z
L —
fi
/131 4 e

( SECTION : B—SHORT ANSWERS )



UNIT—IV

7. Evaluate :

S5+3i
|7 2% da
=2+i

OR

8. If a function f(z) is analytic for finite value of z and is bounded, then
show that f(z) is constant.

UNIT—V

9. Define a pole of order n with example.
OR
10. What kind of singularity does the function f(z)= : B
1-e

have at z=2ni?

( SECTION : C—DESCRIPTIVE )

( Marks: 50)
Answer the following : 10x5=50
UniT—I
1. (@) Find the locus of the point z satisfying [z-1|+|z+1|< 4. 5
(b} Prove that the two points z and 2, will be inverse point with respect to
the circle zz + @z +aZ +r =0 if and only if 22y + 02y +0Zy +r =0, S
OR
2. (a) Determine the region of Argand diagram determined by
L PY 5
z+1

(b} Find the inverse of the point (1 +1i] with respect to the circle whose

centre is at i and radius is 2. 5

/131 5 [ Contd.



3. (a)

(b)

4 (q)
(b)

5. (a)
(b)

6. (a)

(b)

7. (a)
(b)

/131

uniT—II

. + iv(x, y) is analytic in ¢
Frove that the function f(z) = ul% ¥ v e(xist, are cc}nt'umcml—"E %Elin
if the partial derivatives uy, Uy, Vx> ¥y : Sang . 10

int of D. Satj
Cauchy-Riemann equation at each point 0 oy
1 : ' find j ,
Show that the function - z#018 analytic and find jts den‘"atiue
% .
OR |
o . ow _.
Show that the derivative of w = f(2) for z=re" is ar ¢ =

Examine the analyticity of the function
2.5 ' .
fo= ) 220 10)=0
x'+y oy

In a region including origin.

UNIT—III

State and prove Cauchy-Hadamard theorem.

Find the radius of convergence of the power serjes E in+2

2!?.

2"

OR

- Con
¥ind the centre and radius of convergence of the POwer series

= 135..@2n-1) (1N
Zn=1 n ](___21]
zZ

4n
z"
n=1 -——h4n 1 on the circle

Examine the behaviour of the POWer serieg '™
of convergence,

ot



3. (a)
(b)

OR

State and prove Taylor’'s theorem.

. -1 . ;
Expand the function — = —~ i the following regions :
Z+2z+3) T ° s
(i) 1z]l<2
(i) 2 <|z|<3
UNIT—V

Prove that a function f(2), which is regular everywhere except at infinity

where it has a pole of order n, is a polynomial of degree n.
Check all the singularities of

1

which lie on the real axis from z=-1to z=1

flg=

OR

10. Find the kinds of singularity of the following functions :

(1)

tan(l) atz=0
Z

(i) sin (1%] atz=1

(ii) sinz—-cosz at z=-c

(v)

/131

2 +4

eZ

at z=-o0

L &

10
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( SECTION : A—OBJECTIVE )
( Marks: 10)

Tick @ the correct answer in the boxes provided : 1x10=10

1. Which one of the following is correct for any two complex numbers
z; and z?

(@) |1z11-1z2l| < (Iz1]-122l) O
b) |lzil-|zol| < (121l +|22]) U
(¢ |1z1l+12al| Z (1] +]22) U
(@ |lz11-1z2l| 2 (|z1]-122l) O
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isfvi =|z-3|=|z-i] is
2. The complex number z satisfying 1z-1]=Iz-31=I l

@ 2+i O
3 1,
Z4= O

(b) 5ty

(¢ 2+2i O

(d) None of the above O

_u - .
3. The value of z for which the function w defined by z=¢€ (cosu + isinu),

where w = u+ iv ceases to be a.tg_g.lytic, is

(@ z=0 O
(b) z=c O
c) z=i O
(d z=-i O

4. Harmonic conjugate of the function (x-1)3 - 3xy? + 3y? is
(@) 3(x*-y*)+c 0O
(b) 6y(l-x)+c O
fc) 3x%y-6xy+3y-y°+c O
(d) 3(x-1)2 -3xy+6y+c O

5. The series Znlz" is convergent only for the value of
fa) z#0 O
(b) 0<|z|<1 ]
fc) 1<|z| O
(d} z=0 1
6. The radius of convergence of the power series Zz" is
(a) O O
(b) e O
fc 1 O
fd) a real number greater than 1 O

s 2 | Contd.




@o U
(b) 2m O
(c) mi g
(d) 2nmi O

8. The value of Icz"dz, C:lzl=rand n#-1, is

(a) 0 O
(b) 2m O
(c) 2mi |
(@ 1 O

9. The function f(2)=logz has a/an
(a) isolated singularity at z=0 O
(b) non-isolated singularity at z#0 U
(c) essential singularity at z2=0 O

(d) isolated essential singularity at z =0 O

10. The limit point of the poles of a function f(z) is
{a) a pole O

(b) a non-isolated singularity O
(c) an isolated singularity O
(d) a non-isolated essential singularity [

F13k [ Contd.



( SECTION ; B—SHORT ANSWERS)

( Marks: 15

3*5::15

Answer the followihg '

UNIT—I

; 7 1)z - i)z+ k=
1. For what value of k does the equation zZ +(-3+4i)Z-(3+4) 0
represent a circle?

OR

2 2
- For any two complex numbers z) and z, prove that [z + zl" =l HZQF
if and only if 2,32, is purely imaginary.

UNIT—II
3. For analytic function f2), prove that
[-3—23+i2]|f{z}|2=4tf‘(zaﬁ
dx* dy
OR

4 fu-v=(x-y)(?+4xy+y?) and fl@=u+iv is an analytic function of
zZ=x+1y, then find f(2) in terms of z

UNIT—III

S. Show that the derivative series of the power series Tq

radius of convergence as the original series,

OR

nZ" has the same

6. Find the radius of convergence of the series

2
1

E[”ET o

n3

/131 4 [ Contd.
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UNiT—IV

q E_qa]uate .
5+3i 3
[
OR
if a function f(2) is analytic for finite value of z and is bounded, then
show that f(2) is constant. '

UNIT—V
g. Define a pole of order n with example.

OR

1 have at z=2mi7?
1-€°

10. What kind of singularity does the function f (2) =

( SECTION : C—DESCRIPTIVE )
( Marks : 50
Answer the following : 10x5=50

UNIT—I

e locus of the point z satisfying |z-1]+|z+1]=S 4. 5

1. (a) Find th
(b) Prove that the two points z; and 2 will be inverse point with respect to
the circle 2Z + Az +0Z +T _ 0 if and only if z12Zp + 02 +022 +7 =0. 5
OR
2. (a) Determine the region of Argand diagram determined by
' z-1llg9 5
z+1

(b) Find the inverse of the point (1 +i) with respect to the circle whose
S

centre is at i and radius is 2.

a1 [ Contd.
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3. (a) Prove that the function f(2) = ul% ytt

(b)

4. (g

(b)

S. [a)

6.

7.

/131

(b]

(a)

(b)

(a)
(b)

unir—II

if the partial derivatives iy, Yy Ux}r]”ymnt =,
Cauchy-Riemann equation at €a¢ P

1
Show that the function L z#

z
OR
' ® s EEE-IG-
Show that the derivative of w = f(2) for z=T7¢€ or

Examine the analyticity of the function

Mz#ﬁ f(0)=0
o +y

flz)=

in a region including origin.

UniT—III

State and prove Cauchy-Hadamard theorem.

Find the radius of convergence of the power series 2

OR

Find the centre and radius of convergence of the power series

» 135..2n-1)(1-z\"
Zﬁ=1 n! [ Z ]

4n

Examine the behaviour of the power series En , 42
=ldn+1

of convergence.

UNIT—IV

State and prove Cauchy integral formula for an analytical function.

By using Cauchy integral formula, evaluate j

an ¥

Cz(z+ ni)
|z + 3i|=4.

—— e — - g —— —

iv(x, y)is analytic in the domain p
exist, are continuous and satisgy

0 is analytic and find its derivative,

n+2
z".

on the circle

where C is

o

| Con td



OR

8. (a) State and prove Taylor’s theorem.

(b) Expand the function m

(i) 1z|<2
(ii) 2 <|z|<3

UNIT—V

in the following regions :

9. (a) Prove that a function f(2), which is regular everywhere except at infinity

where it has a pole of order n, is a polynomial of degree n.

(b) Check all the singularities of

flA=——
«(3)

which lie on the real axis from z=-1to z=1.

OR

10. Find the kinds of singularity of the following functions :

(i) ta.n[l] atz=0
z

(i) sin []—i—] at z=1

fiii) sinz—cosz at z=c=

at z=owo

(iv) z* 24

e

* %k
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