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QUESTION ONE (20 MARKYS)

(a)
(b)

(©)

Explain the concept of conformal mapping. [3 marks]

Find the image of the square +1 =+ i under the transformation L(z) = 3z — 5 + 2i. Show
that all angles are maintained both in magnitude and sense. [11 marks]

Show that cot~1(z) = % In (Z—:) and hence determine the principal value of z for which

cotz = 2i [6 marks]

QUESTION TWO (20 MARKYS)

(a)
(b)

(©)

Explain what is meant by a linear fractional transformation. [3 marks]

Find a linear fractional transformation which maps the vertices 1 + i, —i, 2 —i of a

triangle A on the z plane into the points 0,1,1 on the w-plane. [5 marks]
. o x3 o
Use the Beta function to show that fo por dx = G [4 marks]



(d) Find general expression for I (k + %) fork=10,1,2,.. [4 marks]

_ (z2+4)° '@ :
(e Let f(z) = Grrzzrays USE the argument theorem to evaluate fC D dz where C is the
rectangle enclosed by the line y = 2.7, x =3,y =0 and x = -2 [4 marks]

QUESTION THREE (20 MARKYS)
@) State without proof Rouches’ Theorem. [2 marks]

(b) Determine the number of roots for function F(z) = 3z° — 41222 + 5z + 3 inside region
2 <|z| < 4. [4 marks]

(c)  Prove that the function f0°° t*e~22tdt is analytic for all the points z for which Rez > 0.
Find an analytic continuation of f(z) into Rez < 0. [6 marks]

(d) Explain the maximum and minimum modulus theorem. [4 marks]

(e) Expand f(z) = in a Laurent series valid for 0 < |z + 1| < 2. [4 marks]

(3+3)(z+1)

QUESTION FOUR (20 MARKYS)

@ State without proof Hadamard Theorem. [2 marks]

(b) State and prove the Poissons integral formular for a circle. [10 marks]
. Cosmz _

(© Evaluate the following fc P dz,c:|z| =2 [4 marks]

(d) Prove that if F(Z) is analytic inside and on the boundary C of a simply connected region

R and a is any point inside the curve C then fC %dz =2ni F [4 marks]



