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( PART : B—DESCRIPTIVE )
( Marks : 50)

The figures in the margin indicate full marks
for the questions

Answer one question from each Unit

UNIT—I
1. (@) Prove that
ﬂ <1
1-2z 2,

if |z|<1 and |z,|< 1.
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Prove that the area of the triangle whose
vertices are the points represented by the
complex numbers z, z,, z3 on the
Argand diagram is

2[(z, _Z3)|Z1|2/4iz1]

Find the equations in complex variables
of all the circles which are orthogonal to
|z|=1 and |z-1|=4.

Find the regions of Argand diagram

defined by
lz-1]+|z+1|£4

UNIT—II

If n is real, then show that
r™* (cosnb +isin no)

is analytic except when r =0 and find its
derivatives.

If u=e*(xcosy-ysiny), then find the

analytic function u +iv.

If f(z)=u+iv is analytic function and
u-v=e*(cosy-siny), then find f(z) in

terms of z.
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(b)

5. (a)

(b)

6. (a)

(b)
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(3)

If f(z) =u+iv is analytic function of z in
any domain, then prove that

x> 6
UNIT—III
Show that the power series Xa,z" and
its derivative Xna, z""! have same radius
of convergence. S
Find the radius of convergence of the
power series
oo Zn
flz)=
%’2” +1
and prove that (2-2z)f(z)-2—>0 as
z— 0. S
Find the region of convergence of the
series
S (z+2)" ! 5
no1(n+1)34"
Find the domain of convergence of the
series
il 3:5-...-2n- 1)( )” 5
1 I_ z
( Turn Over )

22 92 2 2
( ay)lf(z)lp‘plf(z)lp |f(2)

7. ()

(b)

8. (a)

(b)

9. (a)

(b)
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UNIT—IV

Evaluate

f(o 3)[(2y+x )dx +(3x - y)dy]

using the substitution x =2¢, y = t2 +3.

State and prove Cauchy’s fundamental
theorem.

Verify Cauchy’s theorem for the function
Ssin2z if C is the square with vertices
at 1+i, —1+4.

If f(z) is analytic within and on a closed
contour C and a is any point within C,
then show that

fla=—1 [LE&

2m (z—a)

UNIT—V

State and prove Liouville’s theorem.

State and prove Taylor’s theorem.
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(S)

10. (@) Obtain the Laurent’s series which
represents the function

2
z© -1
flz)=
(z+2)(z+3)
in the regions—
(i) |z|<2
(i) |z|>3 S
(b) Find the singularities of the following
functions : S
() 02 4t -0, z=co

(z-a)

(ii) tanl at z=0
z

* kK
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V /mAT (vii)

2016
( Sth Semester )

MATHEMATICS

SEVENTH PAPER (MATH-353)

( Complex Analysis )

( PART : A—OBJECTIVE )
( Marks : 25)
SECTION—A

( Marks : 10)

Each question carries 1 mark

Put a Tick M mark against the correct answer in the box
provided :

1. In an Argand plane, the radius of the circle
|5z+15-161|=20 is

(@) 2 O
(b) 20 O
(c) 4 O
(d) 10 O

/143
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(2)

2. The value of argz+ arg z is

(@) 2nn O
(b) —2nm O
(c) nm O

(d) -nn O

3. If f(z)=u+iv is analytic function in a finite region and
u=x° —3xy2, then v is

(a) 3x2y2 —y3 +c ]

(b) 3x2y - y3 +c ]

(c) 3x2y - y2 +c U

(d) None of the above 0

4. The analytic function whose real part is e® cosy is

(@) xe? O
(b) 3e? O
(c) e** O
(d) €% +ci O
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(3)

n

5. If the power series Xa, z is convergent but the series

>|a, z"|is not convergent, then the series Z a, z" is said

to be n=0
(a) conditionally convergent L]
(b) divergent [
(c) oscillatory L]
(d) None of the above [
!
6. For the series E%Zn, the radius of convergence R is
n
(a) e L]
(b) e [
(c) 1 O
(d) O 0

7. If f(z) is analytic in a simply connected domain D
enclosed by a rectifiable Jordan curve C and f (z) is
continuous on C, then for any point zy in D, we have

f(zo) =

(@) 2L£f(z)dz 0
) Qi(j; eldz g
o sz;‘szf :
(d) 2n jz 70 O
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(4)

8. If C is a circle |z|=1, then IZdz is

C
(@) mi O
(b) 2mi O
(c) 0 O
(d = O

9. For the function f (z)=e?, z=uai is

(a) isolated essential singularity O
(b) pole 0

(c) ordinary point [

(d) None of the above 0

10. The number of isolated singular points of

fz)= ﬁfm
is
(@ 3 0
(b) 4 ]
(c) infinite 0
(d) 6 0
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(S)

SECTION—DB
( Marks : 15)

Each question carries 3 marks

Answer all questions
Answer the following :

1. Show that for two complex numbers z; and 2z,

|z1 — 25| 2| 21| |25

V/MAT (vii)/ 143

www.gzrsc.edu.in



(6)

2. Show that the function f(z)=xy+iy is everywhere
continuous but is not analytic.
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(7))

3. Find the centre and radius of convergence of the power
series

z—(_l)n (z-2i)"
n
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(8)

4. Evaluate I(E)de around the circle |z-1|=1.

V/MAT (vii)/ 143

www.gzrsc.edu.in



(9)

5. Find the zeros and poles of

(z+1)2
ZQ+1

* k ok
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