10.

Using Laplace transform tec'hni_q.ue, Ifind the
solution of the following initial value problems:

(@  y"-2y"+5y'=0 with 0)=y(0)=1 at

t:O_ and y=1 atﬁ:%.

(-b) ym t 3_’)’” il By’ —y= tze'r' with
Y(0)=0 and y'(0)=-2.

¥(0)=1,

Give an account on the three-dimensional rotatlon
group SO(3).

(a) Derive the Doppler’s 1elat1v1stlc formula for
light waves in vacuum.

(b) Explain the longitudinal and transverse
Doppler effects.

()  How is the Doppler’s effect confumed'f‘

Explain.
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SECTION A — (5 x 6 = 30 marks)

Answer ALL questions.
Show that the function w=e ™ sin(x® - y*)

is harmonic. Find the conjugate function
v and express w+iv as an analytic function

of z.
Or
il i ;
Expand —_ in the region
z2°—-3z+2

@) lzl<1@i) |z|>2.

A rectangular plate with insulated surfaces
18 10 em wide and so long compared to its
width that it may be considered infinite in
length without introducing an appreciable
error. If the temperature along the short
edge y =0 is given by
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(b)

(@)

(b)

(@)

20 D<x<b
u(x, 0)=

20(10 -x), 5<x<10
while the two long edges x=0 and x =10 as
well as the other short edges are kept at 0°C.
Find the steady state temperature at any
point (x, y) of the plate.

Or

Find the deflection u(x, ¥, t) of a rectangular

~membrane, 0<x<a, 0<y<b, given that its

entire- boundary is fixed, initial velocity is
zero (starts from rest) and initial deflection

f(x, y) = kxy(a-x)(b- ).

Find Fourier sine and cosine transform of

@ 7 G

-Or

81: for x>0, t=0, under the
x"‘ -

given conditions w=wu, at x=0, t>0 with
initial conditions u(x, 0)=0, x=0. '

Solve_' A =k

State and prove the orthogonality theorem.

Or

Explain the steps involved in constructing a
character table.
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(a) Derive the relativistic relation for variation
of mass with velocity.

Or

Obtain the Lorentz transformation of space

and time in four vector form.
SECTION B — (3 x 15 = 45 marks)

Answer any THREE questions.

Using the residue theorem

(a) show that — = ——and
J(a +bcosd)” (6% bg)%

- i x‘l

(b) evaluate —im ‘

If the surface of the sphere of radius ‘@’ is kept at a
fixed distribution of eleatric potential of the form
u=F(@), then find the potential inside and
outside the spherical surface assuming the space
inside and outside the sphere to be free of

charges.
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