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1. Choose the correct option : 1x6=6

fa) Which of the following integrals is
non-vanishing?

1
(1) _El xPB, %’de forn>m

(i) [ Puigdx
(i) [*} x2Py(x) dx
(i) [ Pyx)ax
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(b)

(c)

(d)
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(2)

Given rmr(%] = AT(6), find A.

(i) Jm

(ii) \m /2

(i) Vm /23

i) Jz /25

If u=x3 —3xy2, the analytic function
f(@) =u+iv will be

i) 28

(i) z3

(i) |z[3

(iv) None of the above

What is the ratio of coefficients of Z5

1[50 :
and — in the Laurent’s expansion of

=
the function cosh(z+l]?
z
i O
(i) 4
(i) 1

(iv) None of the above
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(3)

(e) The value of ay in the Fourier series of
t? in the interval ~-n <t<m is

(i) O

(/) Using Fourier integral, the value of

r —c—gsﬂdu (x >0) is found to be
0 1+u?

Nja N8
®

2. (a) Prove that
2

3 S
2(211 )2 8 .
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(b)

(c)

(@)

(e)

(b)

(c)
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(4)

Find the value of a,, in the Fourier series
of f(x) in the interval (-m, m), where
fix)=n+x, when -t <x<0
=m—-x, when O<x<m

Prove that P, (1) = Py, ().

3

Express the integral I = r dx in

(L+x°
terms of beta and gamma functions and
hence find its value.

Using Cauchy’s integral formula,
2

evaluate the integral § : dz around

the unit circle with centre at z=1.

Ifulx, y= x? —y2 is the real part of an
analytic function f(2) =u+iv, find v.

Solve the
y(0)=4, y'(0) =

Find the solutidn

equation Y -y=0 with
of the non-
homogeneous equation y” +4y=8 %2,

Prove that

Pal = () 2 e

n!
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(5)

(d) Prove that
2n+1)xP, (x)=(n+1) P, .1(x) +nP, _;1(x)
Or

Prove that Legendre polynomial B, () is
the coefficient of h2 in (1-2uh+h?%)7 V2. 4

5

4. (a) Prove that if f(2z=u(x, y+iv(x, y) is
analytic in a domain D, then u and v
satisfy v2u =0 and V2y=0. 4
(b) Prove that if f(2) is an analytic function
on and within the closed contour c, the
value of f(z) at a point z=¢ inside c is
given by

(c) Answer any two from the following :
3x2=6
(i) Show that the triangle whose
vertices are the points 2z, z,, 23 in

Argand diagram will be equilateral if
22 +23 +23 = +
1 t22 +23 =225 +2523 +2Z32

(i) If f(2) is an analytic function of |z]|,
prove that

2 2
: (§;+3—] If@R =412
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(6)

(i) Obtain the expansion

g z—-a .,[(z+a (z—a)3 -
f(Z)—f(a)+2[ 2 (2] s

z+a)
2

and determine its range of validity.

5. (a) Find an even function of x which is
equal to kx for 0<x<1/2 and is

k(l-x) for [/2<x <1

(b) Find the series of sines and cosines of
multiples of x which represents f(x) in

the interval —m < x <7, where

f(x)=0 , when -m<x<0

X
4

, whenO<x<n

(c) Show that the rectified current through

a half-wave rectifier is

Tn 205 (1 1
It =—0———0-(-—cos2mt+—_ ;
(t) = 15cc>s4cut+ o

1
+=I5 si
g8 0 nowt
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(7))

(d) State and prove Parseval’s theorem.

Or

Obtain the Fourier series for a
triangular wave given by

y=0 at t=0
y=a at t=T/2
y=0 at t=T 3

* & &
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