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1. Answer the following questions : 1x5=5
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(b) Find the inverse Laplace transform for

S
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(c) If A belongs to the eigenvalue spectrum of
K (kernel), what happens to the solutions of
homogeneous and inhomogeneous Fredholm
mtegral equations ?

(d) Wnte down the expression for divergence of
a contravariant tensor AP.

(¢) Write the following using the Emstem
summation convention,

dp=baxt s + 2 s 2 ax,
Answer the folloﬁving questions : 2x5=10

(a) Find the Laplace transform e,

(b) Find inverse Laplace transform of ST ;S
s -
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(¢) Write down the expressions for the following
partial differential equations :

(i) Schrodinger equation _

(ii) Heat flow equation in three dimension

(iii) Poisson’s equation. .
(d) Write down the wave equation in polar

coordinate which represents vibration of a -
circular membrane.

(¢) Show that -
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AIISWCI' any ﬁVQ of the following questions o
5x5=25

(a) Find the inverse Lap]ace tranSfOffn of

145 +10
-
495 +285+13

(b) Develop 1-Dimensjonal wave equation from
the transverse vibration of a stretched string.

(c) Solve the integral equation :
f9=1+[ dyK(x,y) i(y) for the Kemel
KGy)=xty,
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‘ ' (d Fihd the eigenvalyes of 'the’ homo 3 S . . ﬂ uation o
SR yecnvalues of the homogeneous (¢) Solve the time dependent heat flow €quatio®. ..
Fredhlom integral equation | ' in one dimension for an infinite bar which

- iS insulated laterally given by . |

Y(x)=ljém (x+z) y(z)az. |
) , -

| o v _ 20,
- ‘ . a . B . . X
S - (¢) Determine the conju‘gate‘metﬁc ' e . ’ : oo e ge 1.
, : o . KR h ? t ) ; mltlal
b cylindrical coordinates. easor in Where y is the temperature. The) e a
S temperature (x, 0) of the Zflﬁ(x
(D) Express the Laplacian ¢, v in  spherical . known function of x for == T
polal' 4 coordinates. : (d) Solve the Laplace’s equa ion (Z-D) fOl' Steady

: ‘ o » state heat flow on 2 rectangul .

4. Answer any four of the following questions : bounded by x=0, x=1 and y=0 and y=¢
y 10x4=40" f (infinity). ,Temperature; 0

: (a) (l) Find the Laplace msfom o - edge y=0 is constant 1.C. y

:=f(x) at Y"’"O-
- Note that initial condition has pass

1 temperature is not varying.With time. 10
: 0<t<i - C | : . -
F)=1t 1s<t<2 - | .~ (©) Define covariant derivative of a °Qntravanmt
| ' | 2stge . tensor. Show that covariant derivative ofa -
i A o o tensor is a tepsor. 1+49=10
| ,e o ! . . . )
@) If L{f(t)} =F(S) then show that () With the aid of the resolent Kernel, find ﬂl‘g
: { . : solution of the integral eq_ugtion: N
;{f(at)};;p(s). |  Sistp o S .
L | , f(x) =@(x)+A *dt e (L) .
(®) Develop one dimensiona] heg tlow . ‘,[0 .
. and solve it by using me thod of & equation |
of variables. o epmt“l’g |
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f the plate at the -



