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QUESTION ONE (30 MARKS)

a) Letz = 1— i. Find 2. (5 Marks)
b) Find the Taylor series of Show that f(z) = cosz about z = 0 (3 Marks)
c) Ifz=4+3i,determine z3 in polar and Cartesian (4 Marks)
: : 1

d) Determine the pole(s) and the residue(s) for f(z) = IO (5 Marks)
e) Using the Cauchy-Riemann equations, show that f (z) = z3 is analytic in the entire

z — plane (3 Marks)
f) Express 1+ il in the form r (cos @ +isin 6’) (5 Marks)
g) Prove thatu = e*(xsiny — ycosy) is harmonic (5 Marks)

QUESTION TWO (20MARKS)

a) Prove Cauchy-Riemann equations for the function f (z) = z2—=5z+1 (7 Marks)

b) The real part of a complex function f(2) is u(x,y) = x% — 3xy?, find

i. wv(x,y) sothat f(x,y) = u + ivis analytic

ii.  Express f(x,y) in terms of z (7 Marks)
¢) Show that the function w = e? is analytic in the entire complex plane. (6 Marks)

QUESTION THREE (20MARKS)

a) Evaluate [ 01+l(x —y+ix?)dz (10 Marks)
i.  Along the straight line fromz = 0 to z = 1+
ii.  Along the real axis fromz = 0toz = 1 and then alonga line parallel to
the imaginary axis fromz = 1toz = 1+1
iii.  Along the imaginary axis fromz = Otoz = iand then along a line
parallel to the real axis fromz = i to z = 1+

b) Evaluate [ zitiz dz where cis (10 Marks)
i lz+2]=3
i lz-2l=1



QUESTION FOUR (20MARKS)

Find the residues of f(2) = —t—
a) Find the residues o T @ 1222 +4)

$ f(2)dz (10 Marks)
b) Find the first four terms of a Tylor’s series expansion of the function

at all its poles and hence evaluate

1
f@= e (10 Marks)
QUESTION FIVE (20MARKS)
a) If z; =ri(cosby +isinby) and z, = ry,(cos B, + i sin ;) prove
2t =2 (cos 0y — 6,) + i sin (6, — 6,) (4 Marks)
2 2
b) Using the definition of limits, show that:-
Nim(7z-1)=7i-1
i) = (3 Marks)
 limQ2z+1)=3
i) =t (3 Marks)
c¢) Find the image of the right half plane X> 0 under the mapping W = %
(5 Marks)

about the pole z=-2

d) Find the Laurent series expansion for f(z) =

1
2(z+1)°
(5 Marks)






