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N.B. (1) Question No. 1 g compulsory.

(2) Attempt any thyee questions

: from the rémaining questions.
(3) Figures to right indicate fy])

marks.

(C) Evaluate J-F-df where
£

F-—-cosyi-—:{sinyjandCisthecurve

=y 1-x? ip Xy-plane from (1, 0) to 0, 1).

X . Nigell set of orthcronal 5
» construct a set of Orthonormat function,

6
2, -2<x<p
fix) = { 2
) lx. 0<x<2
(b) Evaluate ,” (VXF )'d— where 6
: .
F=(2y2+322-—>.,)1+(2z2+3x2-—y2)1+(2x2+3y2—-22)k

3. (@ A string is stretched and fastened to two points ¢¢" apart. Motion ‘is Started by 6

displacing the string in the form Yy=a Sm? from which it g released at.time
t= 0. Show that the dis

placement of any point at a distance y from one end gt
time it is given by

y(x,t)-—-asin-?cos-——— . o
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(b) Find the Fourier sine"transform of e, x > 0 and hence deduce that —

(¢) Find Fourier series for f(x) in (0, 2x).

f(x): ) X, O<x<n
{«T—X, nw<<x<2n
Hence deduce that —

4. (a) Using Gauss-Divergence Theorem, preve that ——

H(yzzzi + zzxzj + zzyzk)-ﬁ ds=mf12.
S .
Where s is the point of the spheie X* + y* + 22 = 1 above Xy-plane.

=

oeZ for the condition of heat along 2 rod of length ¢ 6
subject to the following conditiong :—
(1) u is not infinity for t — o,

(11) %:0 for x =0 and x = ¢ for any time t.

ou _ &°
(b) Solve the equation =k -

(iif) u=4Ix—-x*for t= 0 between x =0 and x = ¢.
(c) Obtain Fourier series for (X =x+n2, n<x<0 |

Co - 8
=2 —-% 0<x<m |
Hence deduce that — *

n4_1+ 1 +1 "
46 1* 3¢ st

S. _(a) 'Obtain the complex form of Fourier series for f(x) =
(b) A rectangular plate with insulated surface has width o

to its width that it may be considered infinite in length without introducing an
appreciable error. If the two long edges x = 0 and

| X =a as well as the one short
edge are kept at 0°C and the temperature of the other short edge y = 0 is given

u=kx ; 0<x<a2
kia-x); a2<x<0.
Find the temperature u(x, y) at any point (x, y) of the plate.

Con. 11564-14.

cosh ax in (£, £). 6
f°a’ in and so long compared 6
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(c) Prove that F = (y® cos x + 2’)i + (2y sin x — y)j + (3xz2 + 2)k is a conscrvallve
field. Find —

(i) Scalar potential for F
(i) Work done in moving an object in this field from (0, 1,~1) to (/2, =1, 2).

6. (a) Find the Fourier intcgral representation of f{x) = ¢ Pl —0 < x < 0. 6

(b) Using Green’s theorem, evaluate I T.dF where C is the curve enclosing the region 6

C
. ¢ _ 5 .
bounded by y* = 4ay, x = a and [ = (2x%y + 32%) i + (x* + 4yz)j + 2y + 6xz)k.
(c) Expand f(x) = x sin x in the interval 0 € x < 2r. Deduce that 8
3§ 1
4 Zn2_q -
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