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The figures in the margin indicate -
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer any seven questions from the
following : 1x7=7

woTS FRAIART "t Rl 75 2R Be o 2

(a) What is the value of J (mechanical
equivalent of heat) in S.I system?

S.I #&feS J (S+1% TEF Tevics) I M e 2
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(b) In which thermodynamic process,

éntropy remains constant ?

W@ﬂmﬁﬁaﬁsmﬂamw
CETIR

(¢) How does the melting point of ice

(@)

(e)

change, when Pressure is increased ?

Wﬁﬁm,wwwﬁsvfﬁmq’a?

How many times the rms speed of g
gas will be increased, if the temperature
of the gas is doubled ?

PTGt CWWE@‘TW, T G e
A (rms) @fﬁ%mﬁi’a?

Which physica] qQuantity is transported
in the phenomenon of viscosity p

W@Wﬁm@m@mww
2
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(g)

(h)

G
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What is the absorptive power of a

perfectly black body ?

I G B Aol et R 2

Write the dimensional formula of

Plank’s constant.

AT 9 WA o |

Write Newton’s law of cooling.

[Tt Areetiaets st B

Name the statistics, which is used to

study boson.

TR S SR [ AR 2t w1 2700

What is rest mass photon ?

%3 orgre w6 w1 e
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(k) In how many ways, 3 particles can be
distributed in 4 energy state according

to F-D statistics ?

F-D #fIA T0o 451 *ifewge 36! 6 I
fer gedt A #fifd 2

() In which statistics, Pauli’s exclusion

principle is applied ?

(ICE! 2AfATS 2SR Weay TS et
27

2. Answer any four of the following : 2x4=8
were WA Ricpical bifabl o" ©aq fora ¢

(a) State and explain the 1st law of

thermodynamics.

SlvlifefR@iTg 22w Jais! 1l e 2 54 |

(b) Why Carnot engine cannot have 100%

efficiency ?

FIb & 5 el B 100% 2°9 R ?
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(c)

(d)

(e)

100 gm ice at 0°Cis converted into water
without changing the temperature.

Calculate the change of entropy.

0°C 43 100 grm ITF TIFOR RT6 A4S
ATICeT T 9 Z61 | GHGR AARTEST atet
34 |

What is temperature of inversion ? Write

its expression for gas.
feiSTe o3 Taeel 2 (I (e LA A
ot feval |

What is degree of freedom ? Write the
expression of energy associated per

degree of freedom.

rogE Wal {2 2o Trog AR F0e oo
“iferq 2 ST 5 |
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(g)

(h)

Calculate the surface temperature of
sun if the wavelength of maximum
intensity of emission is 4500 A.
[b=2:98 x 103 mK]

TR A [ w=zaltrds 4500 A 2'F
T op9 Taeel Fefa 1|

[b=2-98 x 10-3/3:(3: ]

What is ultraviolet catastrophe ?

sfsr@en! Reife 2

Define phase space and write the
expression of volume of a phase cell.

TN @ T SF W GO SliTens
orpr IPICET forai |

Answer any three questions of the

following :

9%x3=15

weTS WMARITT 21 Remzan fofab o Seg fal ¢

(a)

Derive the expression of work done in
adiabatic process.

ol A wim (2RI Pl e AR
oDt <1 |
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(b)

(d)
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Distinguish between reversible and

irreversible processes with example.

THIZEITE (0O ARRSAT O Soqaed |y
s Ny ot

Using Maxwell’s thermodynamical

relations, derive 1st TdS equation.

CRIEES Oiviaifes 7~E 98] T 249 TdS
AT 2fowt 1 |

What is mean free path? Derive an

expression of mean free path.

5% & #1252 51C & 2127 2 T Sferea |

Derive Rayleigh-Jean’s law from Plank’s

law.

21 I SR @E-ferme ! efowl w1
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What is black body radiation ? Explain
the distribution of energy among the
radiation emitted by a black body at
different temperatures by drawing

graph.

F% 7 [ 2 T2 7w [idare (e
Taeore) *fE (@EWE 99 (2 A @Y e
A <

Define and explain the terms

macrostate and microstate.

FEIAE ST SYIZR A R S G

Deduce Boltzmann’s formula relating

to entropy and probability.

GG I SRR IT=o1F ol SR hea
Aol 2SR |
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Answer any three questions from the

following :

10x3=30

weTe TAEER o[ el fofbr ess et 541 ¢

(@)

(b)

(©)
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Why do gases have two specific heat ?
Establish a relation between these two
specific heats. 3+7=10

(TR 40! Seeifss wist [ i 2 wo! Wie
Tl AETe @Bl TS Flom T |

What is Carnot’s engine ? Explain work

done in different strokes and hence

derive the expression of efficiency.
1+6+3=10

i Bt 5o S0 2fges R ke a1
T I R S DGR T e JiREI!
Bferedl |

Derive Joule-Thomson coefficient
for a perfect gas using Maxwell’s

thermodynamical relations.

R Sieolfem eI TER FR S (oS
I -5 I et FIFICH elfodl < |
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(d) Derive Maxwell’s law of distribution of | (h) What is electron gas? Starting from

velocity of molecules of a perfect gas. Fermi-Dirac distribution law, derive the

expression for distribution energy of free

S (5128 ST AR CIRIEET (9] I @t | e

electrons in a metal.

ARl | e a T e o R 2k
| 3R Yo7 T EFGE AR *IET [oeiq eep
MG Bferean |

(e) Derive the general equation of transport

phenomena.

sif3zel FIRNGAE AR AR FIeICo! A T |

() State the basic postulates of Plank’s \ [

law of black body radiation and derive
the formula. 3+7=10
e FaREd [Pl aT Tl @261 7l
w1 A0l 2! 4 |

(g) Derive the distribution law in Maxwell-

Boltzmann statistics.

CRIEEA-TDEC 2/ e R Rfaes) 2ifeo!
a4
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