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Provide all necessary steps required in the solution.
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1. (a) Determine the domain of differentiability D of f(z) = ze 1*” and compute f'(z) at
D, if it exists. Find all points where f is analytic.

(b) Compute /

L 2(2—2)

dz, where ~ is the following contour.

NN

2. (a) Given an example of a function which has removable singularity at z = 0, a pole of
order 5 at z = 1, and an essential singularity at z = 1.

(b) Find the Laurent series representation for the function ﬁ in each of the
z z—
following domains.
Lozl <1
1<z <2
i, [2] > 2

3. (a) State the Cauchy’s residue theorem.

(b) Evaluate by using residue theorem

]{ (3 =224 42%)e V3dz
|z]=1

4. (a) State the Jordan’s Lemma.
(b) Compute

P.V. / cos(32) ;.

2+ 11

—00

5. (a) State the Rouche’s theorem.

(b) By using the Rouche’s theorem, show that all zeros of the f(z) = 2% —52% + 10 lies
in the annulus 1 < |z| < 2. Also find the winding number of f(z).

6. Write down T for a true and F' for a false statement by supporting your answer with an
appropriate reason.

(a) Let f(z) = z — sinz then the angle between any two curves intersecting at f(0) is
twice the angle of intersection of these curves at z = 0.

(b) Let f(z) = e* and D := {z : 0 < |z — 0] < £} be a neighbourhood of 0. Then
image of D under f is equal to the whole complex plane except 0.

(¢) Let D and D’ be two domains then there always exist a one-to-one mapping from
D to D'



