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MMT-005 : COMPLEX ANALYSIS

Time : 1% hours - , Maximum Marks : 25

Note: Question no. 1 is compulsory. Attempt any three
questions from questions no. 2 to 5. Use of
calculator is not allowed.

1. State, giving reasons, whether the following

statements are True or False : 5x2=10

(a) The function

=2
E—, z#0
z
flz) =
0, z=0

is differentiable at z = 0.
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(b)

(e

(d)

(e)
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If the series

o

E anz.n

n=0

has radius of convergence R; and

oo
anzn
n=0

has radius of convergence Ry, then

Z(an +by) z°

has radius of convergence at least
min (R4, Ry).

The identity log (z; zp) - log (z;) + log (z9)
is always valid where log is the principal
branch of logarithm.

j zdz = 0 where C is upper semi-circular

C
path from - 1 to 1.

The transformation w= —li maps the
z —

circle |z| = 1 to a circle.

2



. 2. (@ If flz) = u + iv is analytic in C and
' u? + v2 = 2(u+v), then show that f is
constant. 3

(b) Show that

o0 —.n .

Za V3o 2
2n

n=0

3. (a) Find the harmonic conjugate of the
function u(x, y) = xy3 — x3y. 2

(b) Show that

‘[21 | <1
z° +2

C

where C is the straight-line segment from

0toi. 3
4. (a) Expand f(z) = —;— in a Laurent
' (z-1D*z-3)
series valid for the ‘annular domain
0<|z-1]<2. 3

(b)  Find the singularities of the function

1
e z
flz) =
(z - 1)2
and classify them. : 2 |
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5. Using contour integration, evaluate

j 5
(x +1)(x +9)
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