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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 MAIRIRT Tl 341 3

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

oi% TR TS S G 2
(b) Define Entropy.
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(c) State first law of thermodynamics.

Sisiifes 2w aAcH! &1

@) ‘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.

If 8 Bl FT & m/s ¢ & 0, 1.0,
2.0, 3.0, 4.0, 5.0, 6.0 W% 7.0 ¥, (3T
fzed r.m.s &f© I T

(e) What is degree of freedom ?
FogeR @l &2
() Whatis a black body ?

73R e
What is the difference between photon

gas and ideal gas ?

5 (g O S (ord A1 e
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2. Answer the following questions : 2x4=8
o YRS T fordl ¢
| (a) Explain zeroth law of thermodynamics.

o9ifS e 7 JEOR JT 37|
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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 © ¥l 10gm [T IF TIVIS AR
T T GHGPR R [ 291

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

- st ot =i <l 3|

(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 B30T 4! FIIE iR TS s
R0 S9 1.56um | FIRVBIR i
“fe RiceR Seitrd 1.8um & daiss
R Tl T 3F

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

were MARA *[/ Rt fofabt exia ©es i ¢

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

ot SIeifRISA (2 2AfrRt B AR IR e
A Rl =1
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(b) Derive Clausius-Clapeyron equation.
FHan-EPReR AT Rl w1

(c) Establish the relation between entropy
and thermodynamic probability.

aﬂﬁﬁwmmﬁﬁmﬁwmw

Afdt =1 |

(d) Derive an expression of mean free path.
G TE ~14d o et |

(e) Extablish the relation between C, and
C, -

c, % CUQW@W&'%QTWI

y three questions from the
10x3=30

4. Answer an
following :

Wﬁmm«wﬁmw)%ﬁ?rmwwz

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

Carnot’s theorem. 4+6=10

RGN IR S-S @it 3T & 3ei 2
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(b)

(c)

(d)

Derive the general expression for
Maxwell’s thermodynamical relation.
Using this relation find Maxwell’s first

and second thermodynamical relation.
6+4=10

CTIRER Wist-aifes FT>iFed e et AP
Refa o911 @2 o IART 217 RIS AW
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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

AFq W IBR A o1 SesiER wteig
TEATS WF TOFOR AN e RO 2D
9 | G ATHCO! I IR GF AR (o1
W% B-AmARE (TR ST SIo Seeire
fefa =01

State Stefan-Boltzmann law. Derive

Stefan-Boltzmann law from Planck’s
law. 2+8=10
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RTA-IoTIE IAs! AfSHI 1 | (_aCVJ= oS5 |_g|2F
@ \Sv)=T\aver or? ),
(e) What are transport phenomena ? On
the basis of the kinetic theory of gases, (b) (6CP) =T a’s =-T 221
: . oP oPaT aT?
deduce an expression for the viscosity P
of a gas. 2+8=10
sifIaZe ARTGART [F2 (R oo e
(5% BIR 2T TSR 2Pt AT 2D =1 |
() Using Maxwell’s thermodynamical
relations, show that 5+5=10 |
|
acv) 8°S 8°P
&V =7 =-7| 2L
(@ (av (ava:r or? ),
30}») o%s o .
e =T —_— = —
) ( oP (apar) T[aTz ) |
|
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