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Attempr five gquestions in all, including
Question No. 1 which is compulsory.
l.  (a) Compute the principal value of f(z)=1".

(b} Determine the total number of branches of
flz) = z° - 27

1
(c) Evaluate : :ﬁ e ’sinliJ dz

Z

C being a unit circle.

P.T.O.
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[ (s
1d) Prove that P(1)= gn(n' - 1)(11 +2).

n-1

‘ T
re) Verify that P(n]:f ‘=1 dx. n>0.  (2x5)
X/

2. (a1 Establish the necessary and sufficient conditions
for t{z). a function of complex variables to be

analytic, (%)
th} Prove that

I == Jn(x). for integral *n’ values. (2)

3. (a) State and prove Laurent theorem. {4)

{by Expand f{(z) = (z—l)‘i{——z_} in Laurent series valid
for
(i) = =2
(iY 0 < z-21 < | (3)

4. (ay If F(z) is analytic inside and on a simple closed
curve € except for a pole of order *n” at z=a
inside C prove that
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1 4

— Flzjde = Lt —— — .r{z—aan}

— §, Flzjde = ST ) F(z)
(4)
{by Evaluate : }( e dz —. C being a circle z =3.5.

cC..x _2-
e
(5)
5. Ewvaluate the following integrals :
g — )
(a - 5 3
12~ cosB)
Frosin 2y

(by |, “—"dx (4

6. (a) Soive the following differential equation by

Frobenius method ;

(-2 0" = 2" =y =0 (5)

(b) Evaluate : '[_'I(l—x)d(l—x)b dx.
a.b>0 (2}

7. (a) Prove that L (x) satisfies the orthogonality

relation :

P.T.O.
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J'ui e Lm(x) L, (") dx =3, (3)
(b) Find the fundamental frequency of transverse

vibrations of a square membrane of unit

dimensions, (4)

(300)



