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Notes : (i) Attempt all questions.
(ii) All questions carry equal marks.

1 Attempt any four parts of the following :
(a) Solve the first order differential equation

d—y+ y :x+\/1—x2
dx (l_xg)% (1—x2)2 .

d
(b) Integrate (1 +x2) d_i+2xy_4x2 =0

Obtain equation of the curve satisfying this
equation and passing through the origin.
(c) Find the complete solution of the differential

equation (D2 — l)y — xe* +cos’x

(d) Solve the following simultaneous differential

: x dy
equation E =-wy, E =wx.
Also show that the point (xy) lies on a circle.
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(e) If F+_(x a)=0 (a, b and g
being positive constants) and x=a'

dx
and EZO when ¢=0. Show that

-

(f) A particle begins to move from a distance 'a’
towards a fixed centre, which repels it with

retardation (ux) If its initial velocity is

a+/u, show that it will continually approach
the fixed centre, but will never reach it.

2 Attempt any two parts of following :
(a) Prove the orthogonal property of Legendre
polynomial

2
I P dx mémn

where Kronecker delta 6,,, is

0 if m=n
1 if m=n
(b) Find the series solution of Bessel's differential

& =

mn

d? d
equation xzd—xj; + xdi (x nz)y =0

(c) Prove the recurrent relations :

0 jx[ 1, (%)) = =0 ()

(ii) J() 1 (%) + S (%)
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3 Attempt any four parts of the following :

(a) Find the inverse Laplace transforms of
following functions :

' (145 +10)
@) (49s2 + 285+ 13)

1
(it) (34 + 4)
(b) Find the Laplace transform of "Saw-tooth
wave" function f(¢) which is periodic with
period 1 and defined as f(#)=kt in 0 <t <1.

(c) Find the Laplace transform periodic function

_It O<t<a
f(t)_{—t+2a a<t<2a

(d) Using convolution theorem, find the inverse
1

2.
(s2 +a2)
(e) Using Laplace transform, evaluate the
following integrals

of the function

QO
e~tsin+f3t
(i) (J; —t dt

R =2t _ p—4t
e <l —e
iy | (—t Jdt
0
(f) Using Laplace transform, solve the equation

L%+RI =Ee 2, 1(0)=0

where L, R, E and a are constants.
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4 Attempt any two parts of following :
(a) Obtain the fourier series expansion of

f(x)=(%j for (0<x<2).

(b)) If f(x)zsin(%j in (0<x<L).

Find the fourier cosine series. Graph the
corresponding periodic continuation of

f(x).

(c) Solve the partial deferential equation by
method of separation of variables
2u ou

ox2 oy

5 Attempt any two parts of following :
(a) Find the temperature in a bar of length 2
whose each are kept at zero and lateral surface
insulated of the intial temperature is

(5 )2 %)

(b) Find the steady state temperature distribution
in a rectangular them plate with its two
surfaces insulated and with the condution.

u(0, y)=0,u(x,0)=0,u(ay)=g(»)

u(xb)=r(x)
o2 o2
(¢) Solve ax_;: LC'?;) assuming that the intial

voltage is Vo Sin(%) Vi(x9)=0 and

V =0 at the ends, x=0 and x — for all 7.
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