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2023
PHYSICS
(Honours Generic/Regular )
Paper : PHY-HG-3016/PHY-RC-3016
( Thermal Physics and Statistical Mechanics)
Full Marks : 60
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

wete AR Ol 391 ¢

(aA) What is the S.I. unit of mechanical
equivalent of heat ?

©l7 ET Tk S @ e
(b) Define Entropy.

G AgE vl |
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(c) State first law of thermodynamics.
Sivelfed 212w Aot &7 |

(d) Speed of 8 particles in m/s are 0, 1.0,
2.0, 3.0, 4.0, 5.0, 6.0 and 7.0. Find
the r.m.s speed.

M 8 B IR &fs m/s aaFw @ee 0, 1.0,
2.0, 3.0, 4.0, 5.0, 6.0 &% 7.0 T4, (S(2
294 r.m.s Bfe e g9

(e} What is degree of freedom ?
Fogold qal 2

(f/  What is a black body ?
T 52

(g9 What is the difference between photon
gas and ideal gas ?

Toq (512 NS S (sieg il 52

2. Answer the following questions : 2x4=8
oY AR Tes Tl ¢

(a) Explain zeroth law of thermodynamics.

Sisieife e = SR [ 4 |
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(b) Compute the change in entropy when
10gm of ice at 0°C is converted into
water at the same temperature.
0°C © 43l 10gm T GF TAWONS AIee
FNEE 20 GAGPE HAfeaea [ 29|

(c) State and explain Reyleigh-Jean’s law.
(qfei-Eee Saeet ol S <51 <54 |

(d) A black body emits maximum energy
at wavelength of 1.56um when it is at
2000K temperature. Find the
temperature at which it will emit
maximum energy at a wavelength of
1.8um.
2000K Tzors 431 G bi3 AEw =&
e Taeitrd 1.56um | FRRBLBIR AEH
e R SRoltnd 1.8pm 230a &caes
27 Sresl ey 341 |

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

woTe AR [ e fofao) o] T faa ¢

(a) Find the expression of work done in
isothermal process.

©lo] SeifRaed (9l 2fEFa GO AR T 25
St fAefa st
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(b) Derive Clausius-Clapeyron equation.
Fhun-@PrReaa wwees Fda 7|

(c) Establish the relation between entropy

and thermodynamic probability.

G 5P s wieifes Aeiier e TE
oDt 41 |

(d) Derive an expression of mean free path.
ST T& “iaF P Qi Sferea |

(e) Extablish the relation between C, and
@

v

C, TF C, 3 TES 7T &Aool |

4. Answer any three questions from the
following : 10x3=30

weTe MAIEIRE 2191 Ricpiear fofabr eq Bl 4l 8

(a) What do you mean by reversible and
irreversible process ? State and prove
Carnot’s theorem. 4+6=10
RGN TR TS aifema fereet (& gen e
FI(63 TotomICH! ol o e |
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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

CTIAT O124-51SP TR & e i
fdfa w211 92 2o IR o CRIEER 2w
i faolg Sivsifes T [eda =)

(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

*f&q T 3BT A ol | iR Sielg
TS S TOTOR AT NS TIHCG! &SR
9 | 9% TR0 IRLR IR GF ARMRE (o1g
G B-2A4RE (7R AT ©ioig i
IGREEEIN

(d) State Stefan-Boltzmann law. Derive
Stefan-Boltzmann law from Planck’s
law. 2+8=10
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Rrrm-asberarE Facs! afswl F4 |

(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

*ifqqzd #ARGAIER [F2 (o sifcegs SiETe
(9% B AR AT A5 IR Afewt e |

(f/) Using Maxwell’s thermodynamical

relations, show that 5+5=10

el v ) R
2 ( oV J‘ T(BVGTJ ‘T[aﬂJ ;

2 2
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oP oPoT oT a
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