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Time ; Three hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1, Answer the following questions : 1x7=7

(a) What is the S.l, unit of mechanical
equivalent of heat ?

S.I. 1%?

(b) Define Entropy.

^ I

Contd.



(c) State first law of thermodynamics.

1ir«n I

(d) Speed of 8 particles in m/s are 0, 1.0,

2.0, 3.0, 4.0, 5.0, 6.0 emd 7.0. Find

the r.m.s speed.

8  m/s 0, 1.0,

2.0, 3.0, 4.0, 5.0, 6.0 ̂  7.0

r.m.s I

(e) What is degree of freedom ?

"sm 1%?

(f) What is a black body ?

(g) What is the difference between photon

gas and ideal gas ?

2. Answer the following questions : 2x4=8

^5^ s

(a) Explain zeroth law of thermod5niamics.

1wm ^1
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(b) Compute the change in entropy when
lOgm of ice at 0°C is converted into
water at the same temperature.

0°C ̂  ̂  lOgm WF ̂

(c) State and explain Reyleigh-Jean's law.

c#f-1w 9^ ̂  ̂  I

(d) A black body emits maximum energy
at wavelength of 1.56^m when it is at
2000K temperature. Find the
temperature at which it will emit
maximum energy at a wavelength of
1.8/im.

2000K (£1^

1.56jum I

1.8/im 2WR

3. Answer any three questions of the
following: 5x3=15

ws m 9^ t

(a) Find the expression of work done in
isothermal process.
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(b) Derive Clausius-Clapeyron equation.

1^®!^ ̂  1

(c) Establish the relation between entropy

and thermodynamic probability.

(d) Derive an expression of mean free path.

^  21^ I

(e) Extablish the relation between Cp and

c..

Cp ̂  C„ ̂  "Slt^ 2tt%^ ̂  I

4. Answer any three questions from the

following ; 10x3=30

(a) What do you mean by reversible and
irreversible process ? State and prove

Camot's theorem. 4+6=10

siQcfil ̂ Picoi S!®'! ?

^r«it "m 2i^®t ̂  I
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(b) Derive the general expression for

Maxwell's thermodynamical relation.

Using this relation find Maxwell's first

and second thermodynamical relation.

6+4=10

^  TfWSt ^ I

(c) State the law of equipartition of energy,

Extablish the relation between ratio of

specific heats and degree of freedom.

Using this relation find the values of

ratio of specific heats in case of

monoatomic gas and diatomic gas,

1+5+4=10

TR %?tt I

^ "srm Tmidt 21^

(d) State Stefan-Boltzmann law. Derive

Stefan-Boltzmann law from Planck's

law, 2+8=10
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I ?tt\^ ̂  ̂

(e) What are transport phenomena ? On

the basis of the kinetic theory of gases,

deduce an expression for the viscosity

of a gas. 2+8=10

1% ? ^srtows

i£ll^ ̂  ^yftSFoR 2R5H ^ I

Using Maxwell's thermodynamical

relations, show that 5+5=10

(a)
'0C,

V

a2o ̂  /'a2D^0"S d^P

0V"

 -= T
01^ 0T

= T
,ar%

V

rw f^) = r d^S ̂
dPdT

= -T
,0T%
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(a)
dCy

dV
\ = T

d'^S ^
dVdT

= T

fQ2p\

ar

(h)
dC,
^

dP
\ = T

dPdT
= -r

''aV^
a^2
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