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Tick U the correct answer in the boxes provided : 

Time : 3 hours 

1. Which one of the following is correct for any two complex numbers 
Z1 and z,? 

(Marks: 10 ) 

Student's Copy 

1x10=10 

| Contd. 



The complex number z satisfving lz-1|=|z-3|=|Z-| s 

(a) 

(b) 

(c) 2+2i 

2+i 

(d) None of the above 

3i 

1ne value ofz for which the function w defined by z=e (cos u + isin sa 

where w=u+ v ceases to be analytic, 1s 
(a) z=0 

(b) 2= 00 

(c) z=i 
(d) z=-i 

4. Harmonic conjugate of the function (x-1)° -3y +3y is 

(a) 3-y) +c 
(b) 6y (l - x)+c 
(c) 3xy-6xy + 3y -y+c 
(d) 3(x-1 -3xy + 6y + c 

5. The series Enlz is convergent only for the value of 

(a) z+0 

(b) 0 <\z|<1 
(c) 1<|zl 
(d) z=0 

6. The radius of convergence of the power series Ez is 

(b) 
(a) 0 

(c) 

/131 

1 

(d) a real number greater than 1 

2 
/ Contd 



7. The value of Re (z) de, C:|z|=1, is* 

(a) 0 

(b) 2 

(c) i 

(d) 2ri O.ie 

8. The value of " dz, C:|z|=r and n -1, is 

(a) 0 

(b) 2T 

(c) 2ni 

(d) 1 

9. The function flz) = log z has a/an 

(a) isolated singularity at z=0 

(b) non-isolated singularity at z+0 
(c) essential singularity at z =0 

(d) isolated essential singularity at z=0 

10. The limit point of the poles of a function f(z is 

(a) a pole 

/131 

(b) a non-isolated singularity 

(c) an isolated singularity 

(d) a non-isolated essential singularity 



Answer the following : 

( SECTION : B-SHORT ANSERS 

represent a circle? 
1. For what value of k does the equation zz +(-3 +4 

4i)Z-(3+4i)z+ kan 

( Marks : 15) 

. For any two complex numbers z and z, prove that |21 +2=lz+l.. if and only if zz is purely imaginary. 

/131 

UNITI 

3. For analytic function f(z, prove that 
a2 

OR 

OR 

OR 

UNIT -II 

4. If u-V = (x- y) (x+ 4xs + y) and f(z) =u+ iv is an analytic function of Z=x+ iy, then find f(z) in terms of z. 

5. Show that the derivative series of the power series Ea,z' has the same radius of convergence as the original series. 

UNIT -III 

6. Find the radius of convergence of the series 

no 

4 

-z1 

Cant 



7. Evaluate 

(5+3i 

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

UNIT-IV 

Answer the following : 

OR 

9. Define a pole of order n with example. 

OR 

.UNIT V 

10. What kind of singularity does the function J(=2 have at z =2ti? 

/131 

( SECTION : CDESCRIPTIVE ) 

( Marks:50 ) 

UNIT-I 

1. (a) Find the locus of the point z satisfying |z-1|+|z+1|s 4. 

1 

(b) Prove that the two points z and z will be inverse point with respect to 
the circle zz + az + a~ +r=0if and only if zz, + az + az, +r=0. 

OR 

2. (a) Determine the region of Argand diagram determined by 

10x5=50 

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

centre is at i and radius is 2. 

5 

5 

5 

5 

5 

| Contd. 



3. (a) Prove that the function flz) = u(x, y)+ iv(x, y) is analytic in 
he domain b if the partial derivatives uy, uy, Ux, Vy ex18t, are continuous and 

satisiy Cauchy-Riemann equation at each p01nt of D. 

b) Show that the function 

/131 

t (a) Show that the derivative of w= f(z) for z= Te is 

1 

f(z) = 

UNIT-II 

(b) Examine the analyticity of the function 

in a region including origin. 

of convergence. 

z+0 is analytic and find its derivative. OR 

yx+ iy 

|2+3i|= 4. 

5. (a) State and prove Cauchy-Hadamard theorem. 

nel 

UNIT -III 

(b) Find the radius of convergence of the power series 2. 

(b) Examine the behaviour of the 

6. (a) Find the centre and radius of convergence of the power series 

z*0; f(0) =0 

OR 

13.5...(2n-1 
n 

power series n=l 

dw 

UNIT--IV 

6 

7. (a) State and prove Cauchy integral formula for an analytical funcuo 
(b) By using Cauchy integral formula, evaluate dz 

2n 

4n+1 
on the circle 

z(z + ni)' 
where Cis 

/Conat 



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

(b) Expand the function 

() |z<<2 
(i) 2 <]z|<3 

/131 

(w) 

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 . 

(b) Check all the singularities of 

an at z = 0 

(m) sin z - cOS Z at Z= 0 

2+4 

OR 

-1 

at z =1 

e 

(z+ 2)(z +3) 

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

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

at z = 0 

in the following regions : 

UNIT -V 

f(2 = 
tan| 

OR 

7 

5 

5 

5 

5 

10 

24G-230 
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Tick the correct answer in the boxes provided 

Time : 3 hours 

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

Z and z? 

( Marks : 10 ) 

Student's Copy 

1 

1x10=10 

| Contd. 



2. The complex number z satisfying l2-1|=|z-3|=|z-i| is 

(a) 2+i 

(b) 

(c) 2+2i 

/131 

(d) None of the above 

3. The value of z for which the function w defined by z =e(cosu + isin u,. 

where w= u+ iv ceases to be analytic, 1s 

2 2 

(a) z=0 

(b) z= 0 

(c) z=i 

(d) z=-i 

4. Harmornic conjugate of the function (x-1) -3xy +3y is 
(a) 3(-y) +c 
(b) 6y(1- x)+ c 
(e) 3xy-6xy + 3y -y°+c 

(d) 3(x-1-3xy + 6y + c 

5. The series Enlz" is convergent only for the value of 

(a) z0 
(b) 0 <lz<<1 
(c) 1<|zl 
(d) z=0 

6. The radius of convergence of the power series E2' is 

(a) 0 
(b) o 

(c) 1 
fd) a real number greater than 1 

2 | Contd. 



7. The value of Re (g dz, C:|z|=1, is 

(a) 0 

(b) 2Tt 

(c) i 

(d) 2Tti 

8. The value of z dz, C:lz|=r and na-l, is 

(a) 0 

(b) 2r 

(c) 2i 

(d) 1 

9. The function f{)=log z has a/an 

(a) isolated singularity at z =0 

(b) non-isolated singularity at z+ 0 

(c) essential singularity at z =0 

(d) isolated essential singularity at z =0 

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

(a) a pole 

(b) a non-isolated singularity 

/131 

(c) an isolated singularity 

(d) a non-isolated essential singularity 

3 | Contd. 



Answer the following: 

( SECTION : BSHORT ANSWERS ) 

( Marks: 15 ) 

I. For what value of k does the equation zz +(-3+4i)Z-(3 +41)z+ k=0 
represent a circle? 

UNIT-I 

2. For any two complex numbers z and Z, prove that lz + za=|z+|z 
if and only if z~, is purely imaginary. 

/131 

OR 

3. For analytic function fz), prove that 

OR 

OR 

UNIT -II 

4. If u-v= (x-y) (x+ 4xy +y) and flz)=u+ w is an analytic function of 
Z= X+ iy, then find f(z) in terms of z. 

5. Show that the derivative series of the power series Ea,z" has the same 
radius of convergence as the original series. 

UNIT -III 

6. Find the radius of convergence of the series 

3*5=15 

n 

4 
|Contd. 



7. Evaluate 

dz 

a If a function S2) is analytic for finite value of z and is bounded, then 

show that f(z) is constant. 

Answer the following : 

UNIT-IV 

OR 

9. Define a pole of order n with example. 

OR 

UNIT -V 

10. What kind of singularity does the function flz) = -

/131 

( SECTION : C-DESCRIPTIVE 

( Marks: 50 ) 

UNIT-I 

1. (a) Find the locus of the point z satisfying |z -1|+|2+1|s4. 

OR 

1 

1-e 

(b) Prove that the two points zj and z, will be inverse point with respect to 

the circle z2 + az + az + r=0if and only if zz + kz, + az, +r=0. 

z+1 

have at z= 2ni? 

2. (a) Determine the region of Argand diagram determined by 

5 

10x5=50 

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

centre is at i and radius is 2. 

5 

5 

5 

5 

[ Contd. 



3. (a) Prove that the function fl= ulx, y) + ivx, y) is analytic in the domain D 

if the partial derivatives uy, My Uy, Vy exist, are continuous and satisty 

Cauchy-Riemann eguation at each point of D. 

(b) Show that the function 

/131 

4. (a) Show that the derivative of w= flz) for z= re 1s år 

UNIT-II 

1 

f)= 

(b) Examine the analyticity of the function 

in a region including origin. 

z+0 is analytic and find its derivative 

of convergence. 

OR 

*y°(x+ iy) z+0; f(0) = 0 
**+y10 

5. (a) State and prove Cauchy-Hadamard theorem. 

|z+3i|= 4. 

(b) Find the radius of convergence of the power series 

n=l 

UNIT -III 

6. (a) Find the centre and radius of convergence of the power series 

OR 

y 135..2n-3 (1-2 
n! 

(b) Examine the behaviour of the power series y. 

UNIT-IV 

n 

6 

zn 

in +2 2", 

7. (a) State and prove Cauchy integral formula for an analytical function. 

(b) By using Cauchy integral formula, evaluate 

un=l 4n +1 

dz 

on the circle 

where C is 

I Contd 

4 

5 

5 

7 

5 

3 



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

(b) Expand the function 

(9 |z<<2 
(i) 2 <<z|<3 

(ü) 

(b) Check all the singularities of 

9. (a) Prove that a function f(z), which is regular everywhere except at infinity 
is a polynomial of degree n. where it has a pole of order 

/131 

() tan|at z = 0 

OR 

2-1 
(z+2)(2+3) 

at z =1 

üi) sin z - cos Z at Z= 00 

in the following regions 

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

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

at z= oo 

UNIT V 

tan 

OR 

7 

5 

5 

5 

5 

10 

24G-230 
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