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N.B. : (1) Questions No. 1 is compulsory.

(2) Attempt any three

questions from the remainirig five questions.
(3) Figures to the rig

ht indicate full marks.

1. (a)
(b)
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Find half range sine series for f(x) = x sin x in (0,

pog e~ e e = ] il]
¢ - 16 9 .

in the four field given by F = (3x = 2y)j t{jz;{ +3y)j +y% k.
(¢c) Evaluate |F.gr where '|:‘ = yzi + zXj

¢ TR

. T=acosti+bsintj+ctk fromt= Otot= m[é?:}h
(d) Show that the set of funtjon
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Find the work dene is moving a pacticle once round the ellipse.:= Y

the plane z = 0.

+xy kand C is the portion of the curve. 5
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&z | 5
fr)=sin(2n+1)x;n=0, 1, 2, 3-in (0, w/2) is orthogonal. Hence construct
. the orthonormal set of functions P
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2. () Find the Fourier series of (x) =T ) e § SR
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(b) Evaluate J' J' (VXF)-dS where &
s 1,.. ‘;;..J

F=@x-y+2)i+ (xAty-22) +(3x - 2y + 47) k

-

and S is the surfacrc;r gf-ll"he cylinder x2 + y2 =4 bounded by the plane z =9 and
open at the other end: '
(c) A tightly stmtche@ﬁiring with fixed end points x = 0 and
by y=kx ({;{éi”i) where k is a constant,

Find y(x, t}:&ZHe vertical displacement if

x =1, in the shape defined 6
Is released from this position of rest.

<\
_;s’ﬂfy _ 20y
" ot %

_f | tween two points at a distance n apart. In jts 8 -
-~ "equillibrium position the string in the shape of the curve f{

X) = K(sin x — sin 2X).
Obtain y(x, t) the vertical displacement if y satisfies the equation |
32y : 62y |
atz - axz. " [TURN OVER
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2 QP Code : 12455
(i)) Find Fourier integral representation of '

| _e™ ; x<0 :
f(x) eax s x5 s 20

S

Hence show that

0 ; ‘;;- |
COsS ax T 43 £, . 5
S do = —_ g~ » X>0,a>0. Fytind :
2 2 g) P .
. + 3 2 : 7
0 \ ;\.:‘.*‘-‘:__ ! |
" 2 ‘ ‘_, ‘;Sf\ ?
i Jdu - K o u _ % thout P
(c) Solve the €quation at = ""“‘“6 2" for the conduction of heat along a rod withou | é
T x . - i ' (‘E‘;.; ; '_j
radiation subject to the following conditions :— Gy
. ® & - F o = .
(1) u is finite when t— oo .. |

Fu 3 v

(11) 8u/0x = 0 when x = 0 for all values of t;.-x.:“'?'

(1ii) u=0 when x = ¢ for all values of t. qra

i
(V) u=1u,whent =0 for 0 SX< g, 0
- : . ¢ {:}'{'M
where F = 4xij-2y? 5%
F =

y2=4:{,x=l,z==0,z=3‘
(b) - Find Fourier series for f(x)

4. (a) Evaluate JfJI‘ F.qz *K and § is the rcgion bounded by -6

= |sin X} in (—x, ).

6
(¢) Find " 8
3x” — 6Xm + 2n° - ‘ o
f(x) = —d1 (0, 21). Hence declare that i
2 N <
lr._z_ =1+ ._-..'_. 4 1!_.}1 & I
T A
5. (a) Obtain the 'gégijhalex form of Fourier series for f(x) = coshax is (¢, 2). 6
R
A o ’u 5% '
(b) Obtalp aSolution of — + "é'y"‘i" =0 o satisfy the following conditions — 6
x”"‘ (1) u—>0asy— w forall x.
T @) u=0, ifx=0foraly, .
i;“ (1ii)) u=0ifx= ¢ forally
o (). u=¢x-x2ify =0 forall values of x between 0 and
<(¢) If the vector field F is
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| 3 QP Code : 12455
(2)  Find Fourier sine integral representation for
o2

X = e X>0
(b) Evaluate by Green’s Theorem

I(3X = 3)’2) dx + (4y — 6xy)dy

/ ,

Where C

gion bounded by y = x% and y? = X.

b h
fN=x+= —rcxeo
.2 fi
B : it
— _x b >
> 0 <X

Hence deduce that
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