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Answer the following questions
f
Question 1 ( 30 MARKS)

A) (i) Prove that the function u=e™ (x siny —y cosy) is harmonic.

(ii) Find v such that f(z) =u +iv is analytic.
(iii) Find f(z). (10 Marks)

f(z) = z*znonanalytic) ]
(©) Find the orthogonal trajectories of the following families of the curves:
ay-wiza  betcoptmITa .. pfe
) Bvaluate T

(2,4)
f 2y +x2)dx + (3x—y) dy along:
(0,3)

a) The parabola x =2ty = t*+3.
b) The straight line from (0, 3) to (2, 3).
¢) Then from (2, 3) to (2, 4) astraight line from (0, 3) to (2, 4). (10 Marks)
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Question 2 (40 MARKS)

If C is the curve y = x3 — 3x2 + 4x — [ joining points (1, 1) and (2, 3) . Find
the value of :

(B) If f(z) is analytic inside and on the boundary C of a simply — connected
region R , Prove Cauchy's integral formula. F (a) = = ) 1@ dz (5 Marks)

27l Z=-4a

Where C is the closed curve of the region bounded by v = x* and y*> = x

(10 Marks)

®) TBvaluates T
a-ff; Sinﬂz% 4 sasma z, {(b) EZ% _dz where C is the circle |z| — 3.

. z-D(z-2) (z+ 1) (10 Marks)

(E) Find the residues of

SE




E
22— 2z

f@ =G +a

at all its poles in the finite plane. (10 Marks)

%
Question 3 ( 30 MARKS)
“In(x*+1)

f 2 dx = miln2
(A) Prove that () Jo = X~ +1

(15 Marks)

(B) (i) Evaluate

932
-dz
zZ— 1l

if Cis
a) the circle [z — 1] = 4
b) the ellipse |z — 2] + |z + 2| =6
(ii) Evaluate

1 e’
] = § dz
2mi) z— 2

(o4
ifCis

a) the circle |z] — 3
b) the circle |z} =1

(iii) Find a transformation that maps the real axis in the w plane onto the

ellipse (x2/a®) + (y*/b*) = linthezplane. (15 Marks)

e ——

This exam measures the following ILOs

Question Number Q1-a Qz-a Q3-b Q2-¢ Q2-b Q3-b | Qa2d Q1-b Q3-a Qi1d
Skills b-ii b-i
Knowledge &understanding skills Intellectual Skills Professional Skills

With my best wishes

Asspciate Prof- Dr. Istam M. Eldesoky



