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1. Choose the correct answer from the following

(any six : 1x6=6
2
(a) The residue of function f(2) = at
2
z° +4

z=2i1is

(U ein}'2

(i) e'™

(iii) 83:';1;’2

(iv) None of the above
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(b)

(2)

If P,(x) be the Legendre polynomial,

then P, (1) is equal to
i 0
(i) 1
Lo n(n+1)
(1ii) 5
2n
n+1

(v)

(c) The sum of the series

(d)

8P/391

1+:—3l2- +5i2+--- is
2
(i) 58—
(1w -11:—:
2
(iii) %
(iv) %

For an even function, the
coefficients are

(i) ag =0, a, #0, b, =0
(ii) ag =0, a, #0, b, #0
(i) ag #0, a, #0, b, =0
(iv) ag #0, a, =0, b, #0

Fourier
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(e)

(g)
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(3)

What is the value of integral of z over
the lower half of the circle |z|=17?

(i) '
(i) —in
(i) Zero

(iv) None of the above

The differential equation

2e™’ +6x)dx+2xye™’ —4y)dy =0

is

() linear homogeneous and exact

(i) non-linear homogeneous and exact

(iii) non-linear, non-homogeneous and

exact

(iv) non-linear, non-homogeneous and

in-exact

The coefficient of the term (z--l)2 in the

Taylor’s series of the function

1
fla)=—
z“ -9
about the point z=1 is
; 1 S |
(i = (ti) %5
3 : 3
% ~128 ™ 128
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(4)

2. Answer any six of the following : 2x6=12
(a) Expand in Fourier series the function
flx)=x for 0 < x <2m.
(b) Show that f(2) =2z is analytic.
(c) Evaluate the integral
,[ z[z +1)
C (z-1)2
where C is the circle |z|=2
(d) Show that I'(n+1)= nl'(n).
(e) Show that
(n+1)P,,1(x) = 2n +1)xB, (x) - nF, _;(x)
() Solve
2
4y Y +9y=0
given y =3, % =0, where x =0.
(9) What are Fourier sine and cosine
series?

3. (a) Solve the differential equation by
Frobenius method (roots are not
differing by an integer)

2
9x(1 —:rc]ﬂ dy+4y 0
dx?  dx 5
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(S)

Or

Find the solutions of the equation

d’y , 2
L
using Frobenius method. 5
(b) Prove that F(—%) =/r. 4
Or

Prove that B(m, n) = %F]L({I)_)
m+n 4

(c) Write the integral
) 3
==
1—)«:2

in the form of a beta function and hence

evaluate it. 4
Or
Establish the property for |x| is large
erfc(x) =1-erf(d) 4
(d) Prove that
1 ' 2
P, ()P, (x)dx = ——38
L m (Fn (4 on+1 ™ 5
(e) Solve the following equation : 4
dy _x+y+3
dx.  X=y-=>
( Turn Over )
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4. (a)
(b)

(c)

5. (@
(b)
8P/391

(6)

Prove by contour integration method :
-ri ado T
= , a>0

0a? +sin%6 1442

Show that for an odd function the
Fourier series is a sine series.

Find Taylor’s expansion of

3
f(z)=2zz +1

AR A

about the point z=1.
Or

1
Expand =— forl<
pand f(2) Z-10z-2) |z] < 2.
A periodic function f(x) with period 27 is
defined as flx) = xz, (-t <x<n).

Expand f(x) in a Fourier series and
hence show that

A square wave is given by

£ ={O, for -m < x <0}

h, for 0<x<n
Show that

fe=24+203 zsmnx

(for n, odd)

4
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(FZ31)

Or

Write down the Fourier series in
complex form. Establish the
relationship between the coefficients of

the complex form with ay, a, and b,. 4
(c) Give the statements of Cauchy’s integral
theorem and residue theorem. 1+1=2
* k&
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