Chaestion 3 [ Uil L) 3 marks

{a) Let
) =3 "(-1 M1 —=)* (la—1]<1)
o=
ancl
alz) = ?:;{ ,}n+. (= —il < vE).
Provee that the functions [ and g are direct analytic continuations of each
other. 18]
(b)Y Use Theorem LI to evaluate the impropec integral
e l;uu :
J[ Bl i
(&) Prowve that the series
= =M
P2
i 41
(i) cowverges uniformly on {z:]z] < 1}; [&]
(i1} defines a function analytic o {=:|z] < 1} [3]
(d) (i) Ewvaluate I'[2i +3)/T(2 — 1). [3]
(i) Show that f () dz = xi, where O = {2 |z —i| = 3}. 15]
o
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Question 1 (Dt L) - 34 marks
(&} Let [ be the Mohins transformation
2: 42
Hazl= 24§’
and let ' = {z: |z +2 —i| = +§}. Determine the image f{C:
(1) in Apollonian form; [7]
(i) im the Form of Equation (1.1] of Theorem 1.2 o0 page 9. [5]
(k) Determine the point o such that o and # = 3 4+ 2¢ are inverse points with
respect to the circle = {z: |z — 1 = i} = %} |3]
L) i) Sketch each of the following regions:
R={z:|z) <1, 0« Argz < =n/d},
By =da a1, Resm <0},
Ry = {2 .'RE:;:' = 0, Im 25 > 0},
S:{w:]nlﬂr{n}. [4]
(i) Wreite down a obe-one conformal mapping from B onto &y, [Z]
i i) !'!-et,{-:.rmine a Mébius transformation which maps ®; onto R, [%]
fiv) Write down a one-one conformal mapping from Bz onloS. [1]
i
{v] Hence obtain & one-one conformal mapping f from T onto 5, [3]
{vi] Find the rule for the inverse mapping ' of the mapping f found in
part. (e)iv). [3]



