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1. (i) (5 points) Let u(z,y) = 3e”sin(y) +4zy. Find the real function (z,y) — v(z,y) such that
u + tv is analytic and v(1,0) = 2.

(ii) (5 points) Using parametrization, find the integral / Z°dz where T is the circle |z — 1| = 2
T
traversed in the anticlockwise sense.

2. (i) (5 points) Use the theory of residues to evaluate / Log(2) dz where T" is the circle

r 2%(z —1)°
|z — 2| = % traversed in the anticlockwise sense and Log denotes the principal branch of the
logarithm.
>
(ii) (5 points) The function f(z) = e Z_ Y sn(2) is ‘expanded as a series Z Col(z — )"

where a = £ + 3i. What will the radius of convergence be?

n=0

3. A function f has a Laurent expansion f(z) = Z an2" where

n=-—00

1

— ifn >0,
n!

=43 ifn=-1,

1 ifn < -2

(i) (3 points) Where is the Laurent expansion valid?
(ii) (3 points) Find a formula for the function f.

(iii) (4 points) Another Laurent expansion Z bn(z —1)" valid in a punctured disc 0 <
n=—00

|z — 1] < r with 7 > 0 suitably chosen, agrees with f(z) for z in a nonempty domain. Find
the coefficients b, explicitly.
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4. (i) (3 points) If F(z) = z7*(2°+1), find the Inverse Z-Transform, Z }[F(z)] = f(nT), n > 0.
(ii) (3 points) If G(z) = ﬁ, find the Inverse Z-Transform, Z7[G(2)] = f(nT), n > 0.
(iii) (4 points) If H(z) = (22— 1)7 is the branch which is positive for z > 1 and Z7YNH(2)] =
h(nT), find the Inverse Z-Transform h(5T).

0 m4

—dx.
0T+ 1 ‘

5. (10 points) Use residue calculus to evaluate /

6. For a function f defined on the real line, the Fourier transform F' is given by
F(w) = L /oo f(t)e ™t
o '

(i) (5 points) If F(w) =
and t < 0.
(ii) (5 points) Find the inverse Fourier transform of the function

1
———, find f being careful to distinguish between f(t) for ¢ > 0
w2 + a2

w244
(w2 +1)(w?+9)

Glw) =

7. (i) (4 points) Write down the Bromwich integral which gives the Inverse Laplace Transform

f(t) of

s
(24254 2)(s —1)¥’
including a diagram of the path and the singularities. ,
(ii) (6 points) Evaluate f(t) for ¢ > 0. Your answer should consist of real functions only.

F(s) =



