5. (a)
(b)
6. (a)
(b)
7. (a)
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Prove that :
cosh(z+ j—a0+2a (z +—j

here @ —Lj.zncosh(2c0s9)cosn9d9
where @, =— |, :

E d f(Z)—L i Tayl i
xpan 1+2 m a ay Or Sseries

centered at zy = — i. Find the radius of

the resulting series.

Unit 111

Show that an analytic function comes
arbitrary close to any complex value in
the neighbourhood of an essential
singularity.

Use Rouche theorem to show that all the
seven zeros of z/ + 10z3 + 14 lie within

the annulus 1 < |z] < 2.

State and prove Cauchy’s residue

theorem.
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1. (a) What do you mean by an analytic

function ?

.1
(b) Find the kind of singularity of sin "

—Z

at z = 1.
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(c)

(d)
(e)

()

(2

2. (a)

(b)
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Find the residue of — at z = oo.

2 _
What is meant by conformal mapping ?
What do you mean by multiply connected
region ?

Show that the function f(z) = x + 4iy is
not differentiable at any point z.

Find the fixed points of the bilinear
(2 +1i )Z -2

z+1

transformation w=

Unit I

State and prove the necessary condition

for f(z) to be analytic.
Examine the nature of the function :

xzy5 (x+iy)/(x4 + ylo) , z#0

f(Z)—{
0 , z=0

in the region including the origin.

e

(a)

(b)

(b)
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State Cauchy integral formula and hence
evaluate :

[———.

C (22 + nz)
where C is |z| = 4.
Let f(z) be analytic within and on the
boundary C of a simply connected region
D and let z, be any point within C.
Show that the derivatives of all orders of
f(z) are analytic and given by :

" z)dz
c\#~ %0

Unit 11

Define complex integral as a function of
its upper limit and hence state and prove
Morera’s theorem.

State and prove maximum modulus

principle.
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(b)

8. (a)
(b)

9. (a)
(b)

J-5545

Using calculus of residue, evaluate :

IZR sin” 0
0 5+4cosO
Unit IV

Show that Jogz 1is a many-valued
function and has infinitely many values.

Describe an expression which can be used
to transform one given circle into another

given circle or straight line.

Find the images of the points 0, 1 + i, i

and o under the bilinear transformation

2z +1 . .
T(z)= —. Also explain, why bilinear

zZ—1

transformation is named so ?

State and prove the necessary condition
for w= f(z) to represent a conformal
mapping.

(b)

(b)

(b)
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Using calculus of residue, evaluate :

J~2n sin” 0
0 5+4cosO
Unit IV

Show that Jogz is a many-valued
function and has infinitely many values.

Describe an expression which can be used
to transform one given circle into another

given circle or straight line.

Find the images of the points 0, 1 + i, i

and o under the bilinear transformation

2z +1 ' .
T(z)= —. Also explain, why bilinear

zZ—1

transformation is named so ?

State and prove the necessary condition
for w= f(z) to represent a conformal
mapping.
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