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PART A —(10x2=20 marks)

S inf, O<it
~ 1. Find the Laplace Transform of f(t):{sm  UEEEr

0, t >
2. | Fmd the inverse Laplace Transform of —w—;?’-
: s*+4s5+13
3. If f(t) and F(s) are Fourier transform pairs, then find ¥ {ei“‘ f (t),s} and
F{f(t —a)si.
4.._ State Convolution theorem of Fourier Transforms.

. 5 Define the Euler equation.
RN P
6. Write down the differential equation of the extremal of j’y’gdx, ¥0)=0,
A .

1
¥(1)=1 is extremum, subject to the condition f ydx =2,

o
- 7." Define Jacobian determinant.
o 8 Define bilinear transformation and its determinant.
_. 9 Define Contravariant and Covariant vectors.

pe 10 - For dn invariant function f , show that curl{gradf)=0.




11,

o)
S boundaiy COndIthI‘lS u(x 0)=0, u(0,t)=45(1), z,gco,t):() using Laplace

12,

o4

@ F

Fmd L [

g PARTB_ {5 x 13 = 65 marks)

L _f*.)'(?_ _*S" % "p

)J using the convolution formula. - (13

Or

SRR U EEAR ' ou  u . .
Solve the one d1mensmnal heat equation —a-f":mémé“’ x>0, t>0 with
, x

_'-:tlansform ol (13)

BN
o '3"p10blem ‘inthe  semi-infinite strip described by PDE: u,, =0,
0%:"&:'<cm 0<y<a Subject to the boundary conditions, u(r 0)= f(x)

-'.'__-:Fmd the extremal of the functional I= Iry + 2x% + 27 )dt x'=

Compute the d1splacement u(x,t) of an infinite string using the method
Conivof F0u11e1 transform given that the string is initially at rest and that the
i mltlal d13p1acement is f(x) X <o, (13)

Usmﬂ the method of mteglal transform solve the following potential

':"__'.3u(~ccr) 0 u(x y) 0, 0<y<a,O<x<w and—a——ma() as X —» 00, (13)

ox

dx
de’

4

y _@ sub]ect to the conditions; at ¢, =0, x=0, y=0 but the end

S dt
: .'_'rf moves on the plane £ ty. (13)
Or
e . : )
Solve the boundaly Value problem x*y" + xy -y =2x", ¥ = ;ly, Y= Z%}’
. - e

_:_."_-":'subject to the COl’ldl‘tiOﬂS ¥(0)=0 and y(1)=1 by using Ritz method. (13)

-«-3f(byg
e _':_'th&t are perpendicular to the zplane and pass through the rays
sx<=1,y=0 and i%>1,y=0 where the planes are kept at the fixed

-_-_"(.a)_-”'_;_'_Flnd the bﬂmear tlansfoz mation (BLT) which maps the points z=1,
ERE et onto the pomts w=1,0,-1. Also, find the image of |z} <1. Hence,
S fmd the 1nvarlant pomts of this BLT, transformation. (13)

Or

Fmd the eiectncal petenmal &(x. ) produced by two charged half-planes

.fqmmnnﬂs@h:m—~BM)m1x< 1 and Qx, m 300 for x>1. (13)
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(a)

(b)

(&)

(b)

A covariant vect01 has components XY, 23’ 2%, xz in rectangular

Cartesian coordinates: Detelmme 1ts components in spherical polar
coordinates. RREEE

If the components A, Ay, A, of a vector in eylindrical coordinates P.@.2
are P,Zsing, e’ cosZ then ﬁnd de (13)

PART C e (1 x 15 = 15 marks)

(i) Find the Fourier Transform of f(x) e Jocx <o, (7)

(1) Using the Laplace transform method, solve u,, =u,, 0<x<1,{>0,
with boundary = conditions (0, £)= ufl, t)=0,t>0 and initial
conditions u(x, 0)=sinnx, u, (x, O) =—ginm, 0<x<1. (8)

Or

Calculate the Christoffel symbols [i 7 k] and {,Li} corresponding to the

ik
metric ds® = (dx'f + (Jz:’)z(d,’xz)2 +{x’ sinx? Tq(dxa )3 . (15)
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