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N.B. : (1) Questions No. 1 is compulsory.
(2) Attempt any three questions from the remaining
(3) Figures to the right indicate full marks.
1 (a) Obtain half range cosine series for f(x) =x(n-Xx), O <x <. f Vs
(t) Find the total work done in moving a particle in the force field (o 5
F =3xyi-5zj+10xkalong x =t*+1,
y =21, z=1t from t=1 and t =2. |
(c) Prove that 5
B
3 2 , 24 [
I (2xy -y cosx)dx+(1-2y sinx+3x y )dy -:-—i
A &, .
(d) Show that the set of funciions cosx, cos 2:, OS5 ... '3 & set of orthogonal 3
functions over (- t, 1), Hence, consiruct & set_cf_'c:thonormal functions.
2. (a) Find the Fourier expansion of f(x) = 2x-x*, ( -_c_-._,x <3 whose period is 3. 6
(b) Evaluate [[(VxF).ds where 'L | 6 i
= QyH32x7) | + (22243x%y?) j + @x+3y-2)k
over the part of the sphere x+y*+z*- Zax +az =0 cut off by the plane z=0 .

(c) A stringis stretched between x= 0 aud x =1 and both ends given a displacement
y = asin pt perpendicular te the string. If the string satisfies the differntiel

2 D W

0 g y. i~ |
equation —"yj 17 ""%‘}r.show that the oscillation of the string are given by

ox € at

=¥
_ !  <[px pl). .
y=4aSec B CCS? P-—---R—)sm pt.
' 20?’_.“3 C 20

.;”

3. (a) A tightly’;;éiietched string with fixed ends x=o0 and x = / and initially inaposition ¢
y=asir® (nx/ £)1s released from the position of rest. Find the displacement of
any point at any time if y, the vertical displacement satisfies the equation
2 2 | '
0y 20V
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3. (b) Using Fourier cosine integral, prove that 6
290’ + 2)
e™ COsX = ""'I =3 cos ox do
T \® -t 4 )
2
~ oOu_Kdu
(¢) Solve the equation ‘ét“'—“"é‘i'—f for the conduction of heat along a rod of length
x a
¢ subject to the following conditions.
(i) u is not infinitely fort — oo
.. ou .
(11) a=0 for x =0 and x = ¢ for any time 1.
(ii)u = ¢x-x* fort = 0 between x= 0 and X = ¢.
2 2 s
4. (a) Evaluate [[x dydz+y dz dx+2z(xy—-x-y)dx dy :
s Ry
where S is the surface of the cube bounced by
x=0x=1,y=1,2=0,z= 1.
, (b) Obtain Fourier series of xcosx in(-7, )
. (c) Expand f{x) = x sinX in the interval 0 < X < 2 m.
X U Erse
Hence deduce that Y. -il— ==
n=2 n -1, 4 L7
5. (a) Find complex form of Fouritefgéﬁes for cos ax, where a is not an integer is
7 6

(-1, ;) . |
(b) Arectangularplate with iiisulted surface has width of a'¢ms and so long compared
nfinite is length without introducing an " 6

e two long edges x=0 and X =a as well as the one short

~ to its width that it may be considered
- ' appreciable error. If'th
d the temperature of the other short edge y =0 is given

edge are kept at 0°C an
u=kx for0< xg a /2
=kila-x)foral2 <x <@
Find tiie temperature u (x, y) at any poi
(c) Show that )
o= (2xyz? i+ (X 2 +zcosyz)j+(2x*y
the scalar potential ¢ suchthat F = V¢ and hence, find the work done by F
in displacing a particle from A(0,0,)TOB(1, ™ / 4,2) along the straight line

AB.

ot (x,y) of the plate.

Z y cosy z) k is conservative. Find 8
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6. (a) Find the Fourier transform of 6

i X
f(x)=1+—;-a<x<0
d

(b) Using Green's Theorem evaluate !; F.dt' | here C is the curve enclosing taie 6

region bounded by y? = yax, x = a in the plane
z=o0and F =(2x2y+3zz)i+(x2+4yz)j+(2y2+6xz)k.

(c) Find the Fourier expansion of | q
f(xX)=x+xX};-T< XL
Hence deduce that

: X
l ]-—;0<x<a
l . a

T S M, W A .

T 1 1
; ) —==+—+—+...
R A R
| 'tz 1 1 1
© 3 5

=
-
l
|
s
ol
4
ol
£

JP-Con. : 10001-15.




