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_An;swei' Q. No. 4 and any two from the rest
The ﬁguies In the right-hand margin indicate marks

1. (a) State Cauchy -Riemann "equatioris. Show by an
.example that a function

fz)=u(x,y)+ivix,y)

ceases to be differentiable at the point
(xy,y,) in the domain C even if the-
Cauchy - Riemann equations are satisfied at that

- point. 4

(7um Over)



( 2 )
(b) Let f(z) be con.tinuous on a domain D and let

Zl :
S f(z)dz, z,, z,€ c,
Z

be pathindependent, then prove that there exists
a function F(z) such that

F'(z) = f(2)
for all z in D. | 4

(c) Wheri is a function f{z) said to have a pole of
order m at z,? If a function f(z) has a pole

of order m at z,, prove that 7 has a zero
_ z
of order m at z, ‘ 4

(d) Given f(z) to be analytic, show that

2 2
[_5__ + _a__] |f(2)]|? = 4|f'(2)|?
x> 3y’ I

holds. . 4
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2. (a) Show that under suitable condition, to be stated

by you
1 f(z) dz
fla) = —
(2) 2ni Sc z-a 4
(5) Expand the function
BAFNLOY REARGILEY
flz) = 3
zt -1
intheénnulusl<|z+2|<3. 4

(c) Find v suchthat £(z) = u + iv is analytic where
u=¢e*(xsiny- ycosy).
Also find f(z) in term of z. 4

{(d) Prove that ihe given function

B+ 2442
(922+12z+4)(z-1)3

flz)=

has three singularities and hence name the
singularities. 4
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3. (a) Find the number of zeros of the polynomial

z%-5z+1
in the annulus 1< |z| <2. 4

(6) Find all the Mobius transformation which
transforms the half plane /(z) = 0 onto the unit
circular disc | w| < 1.: 4

(c) Evaluate the following by the method of contour

integration (any fwo): 4x2

i) § —&
o X2+ x+1

[¢2)]

.. COSXx

(i) § dx, a>0
' - x%+ a’

iy § X
¥//) X
e (X2+ 1) {(x%+4)
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( §)

2n
dx

) )\ .
(iv) §3+cosx

4. Answer the folloWing: ' 2x4

(a) State the necessary and sufficient conditions so

that
f(z)=u(x,y)+ivix,y)
be analytic in a region.

(5) Construct the analytic function w= f(z) if its

real part is e*cosy and if £(0)=1.
(c¢) Evaluate:

S éidz.
| z]=1
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( 6)

(d) Discuss the nature of the singularities of the

function

sinz

(z-7)?

[ Internal Assessment— 10 Marks]
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