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(2) Find Fourier sine transform of
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(3 Hourg) | Total Marks : 6

(1) Questicn No. ! is compulsory.

(2) Attempt any three questions from the remaining.
(3) Figures to the right indicate full marks.
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Evzluate :[F_'dr where F=cosyi—-xsinyj and C is the curve y £ 1_);5 n - &
Xy-plane from (1, 0) to {0, 1)

Expand f(x) =x , 0 < x <2 in the half range cosine series 5
Classify the following differential equation. U_- 2U +U _+3U +4u =3x-2y 5

Using Green's theorem, evaluate ..[F'dr
C

region bounded by y?= 4ax, x = a in the plane z=0 and

waere C is the curve enciosing the 6

= 1.3 . . .2\
F=12x +322)1 + \xz +4yz j+(2}’2 +-bx2_)k -
Finc the complex form of fourier series for f{x) = e in (-m,%) 6

. Bdu  ké*u
Solve the equation — =- 5~ for the conduction of heat along a rod oflength g
o Ox

'

£’ subject te following conditions.
(1) uis notinfinity for t = o

du
(11) 'é'“};:o for x =0 and x = ¢ for any time t

(1) u=¢&x -x2 fori=0 between x = 0 and x = ¢

5 ¥ . WX . 3mX ., 57X _
Show that the set of functions sin T Sl —==, SIn ——..... | is orthogonal over 6
(0, L) {
Zxpress the function f(x)=n/2;0<x<n &
0; x>nrx

o0

~l--cosne N |
as foiwier sine Integral and show that J = sinwxdo = "'2" 0<xan

0

Using Gauss Divergence Theorem, prove that

02,2 .22 22 )55, T
_”.‘xy SRR L | k)'NdS“'i"-}' where S is the part of the sphere
- 2

¢ x*Hy*=1 in Xy-plane
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A string is stretched and fastened to the two points distance ¢ apart. Motion

™

X

1s started by displacing the string in the form ¥ = asin(-—ﬂ—J from which it is
\ ¢

released at time it =0. Show that the displacement of a noint at a distance x

: ST el - L N
iromu one end at time t is given by Y{X,t)= asmk : )IC%L?J

Find the Fourier expansicon of f (x) =4 - x%in (0,2)
Prove that F= ('vz COSX + 23)i +(2y5inx -4)]' + (3}(2‘,2 + 2)}( 1§ conservaiive field.

Find (i) Scalar potential for F(u) the work done is moving an object in this
field from (0,1,-1) to (xn/2, -1, 2)

A retangular metal plate with insulated surfaces is of width 'a’' and so long as
cormpared to its breadth that it can be considered infinite in tength without
introducing an applicable error. If the temperature 2iong one short edge v =
15 given by u(x,0) = u, Sin {mx/a) for C < x < a and other long cdeges x = € and
X = a and the short edges are kept at zero degress iemperature find the funciicn
u {x, y) describing the steady state.

Find the Fourier cosine transform of fY=e*+ e2: x>

Veriiy Stoke's Theorem for vector fizld F=4xzi— y?- 1+ yzk over the area in
the plane z = 0 bounded by x = 0 y Y = 0, x3+y2=],

A vecter field is given by F = sin y i+x{1+cos y)j, evaluate the line integral
over the circular path x™4y7=3?, z = ()

Evaluate J.J-(Vx.ff}di;' where F=(2x—y+z)i+(x+y'—z)j_+ (3x—-2y+4z)k
S

and S is the suriace of the cvlinder X*y*=4 bounded by the pianc z=9 and

Goen ai other ead.

“ind Fouri-r expansion
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Hence, evaluate
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