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Part A

Answer all questions.

Maximum : 100 Marks

I. (a) Show that f(z) = |zi? is differentiable at z = 0 but not analytic at z = 0.

(b) An analytic function with constant modulus is constant.

z:?: d2

(c) Evaluate the integral |7~ 3 where C is the unit circle |z]| = 1.

C
(d) Expand f (2) = cos z in a Taylor’s series about z = 0.
(e) ShowthatP (1)=1and P, -1 = D~

2 3 3
(f) Show that = P; (x) + =P, (x) =x".
) )

(g) Solve using separation of variable method v u + xu = 0.

(h) Find the image of x + y = 2 under the transformation w = 22,

Part B

II. (a) (i) Ifsin (O +ip) = cose + i sin a prove that cos? 0 = + sin a.

(8 x 5 =40 marks) .

(8 marks)

(i) Show that the transformation w = ‘: transforms circles and straight lines in the z-plane

~

into circles or straight lines ia the 1w -plane.

Or

(7 mavrks)

() (i) Find the bilinear transformation that map the pomts 0,1, = of the z-plane into i, 1. =L of

the w-plane.

(8 mavks)
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(i1) Determine the analytic function 1 + i v whose real partis u =x% - 3xy%2 + 3x2 - 3y2 + 1 and
verify whether u satisfies Laplace equation.

(7 marks}

32° +7z+
) If f(a) = I———f—l dz, where C is |z| =2, find f (4), f'(1) and f"(1). (8 marks)
c Z—a

-

(i) Find the Laurent’s series for f(z) = 5 — 5 ifl1=]2] <2 (7 marks)
&= E"+4
Or
) 7 X SIn mx
(1) Evaluate I P dx m >0, a > 0 using contour integration. (8 marks)
;1
sin nz° + cos nz>
(1) Evaluate I 9 dz around |z| = 3. 7 marks
¢ -1 (z-2) (7 marks)
. . : _ . d’y dy -
Find the series solution of the equation 4 x e +2 :i- +y=0. (15 marks)
£ x
Or
1 dn 7an \n .
Show that P, (x) = (& =1)" (15 marks)

2"n ! dx"

if a string of length / is initially at rest in equilibrium position and each point of it is given the

=
oy

. o X . . »
velocity | —:z) =y, sin’ T, 0 <x<1. determine the transverse displacement y (x, ?).
\ o} =0 4
(15 marks)
Or
A rectangular plate with insulated surfaces is 8 cm wide and so long compared to its width
that it may be considered as an infinite plate. If the temperature along short edge y = 0 is
. X ) :
u (x, 0) = 100 sin "g’ 0 <x <8 while two long edges x =0 and x = 8 as well as the other short

edge are kept at 0°C. Find the steady state temperature at any point of the plate.
(15 mavks)

[4 % 15 = 60 marks]
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