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10. (a) Derive Poisson’s equation 3
vey =2
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And deduce the Laplace’s equation.

(b) Show that the solution of Laplace’s equation
in spherical coordinate system is
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1. (a) Write the Maxwell’s velocity distribution function.
Vi =0 B 1
ve.6) :;;K%elti@mﬁ%oggg probable velocity (ii) average
velocity (iii) root-mean square velocity using
Maxwell’s velocity distribution function. 9

Or

2. (a) Derive the expression for the coefficient of
. . 1
viscosity of gas n=§pcﬂ where the symbols

indicate their usual meanings. 6

(b) Derive Maxwell’s relation for mean free path
1= 1
" \2mno?n

3. (a) Derive the one dimensional heat conduction

( Turn Over)



(b)

(2)

2

equation ar _ h ar =0 where h is the thermal
dt dx?

diffusivity. Also obtain the equation at steady

state. 6

Suppose a source of heat is placed at the centre
of a spherical shell. If the two surfaces of radii r,
and r, acquire the temperatures T, and T, at the
steady state show that Q= Ak (I — To) ,
n—-n
where symbols indicate their usual meanings.4
Or

Explain ultra-violet catastrophe of blackbodry

radiation. 2

Derive Rayleigh-Jean’s law of blackbody radiation
from Planck’s law. 3

Derive Stefan’s law from Planck’s law of black
body radiation. 5
Derive the expression for the work done in an

adiabatic process. S

Show that the adiabatic process curve is more

steeper than the isothermal process. S
Or
ou .
Show that C,=0C,+ [(W) +P ]Vﬁ where B is
T

the volume expansivity.

(b)

()

(b)

()

(b)

(3)

Derive the relation Cp - C, = nR. What is the
physical significance of C > C_? 4

Derive the Maxwell’s thermodynamic relations

6
oS opP oT ov
i (37), = (57), i) (57), = (3s),
Derive the Clapeyron’s latent heat equation using
Maxwell’s thermodynamic relation. 4
Or

What is second order phase transition? Given
one example. 2

Show that the Gibb’s potential per unit mass are
equal when the two phases are in equilibrium.
3

Derive the following Tds equations. S

oP
(i) Tds = CydT +T ( ﬁ>v av

ii) Tds = CpdT T(OV) dpP
(i1) s =40Cp aT ),

Find the (i) electric fields (ii) electric potentials at a

point inside and outside a spherical shell of radius

R and surface charge density o.

5+5=10
Or
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