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Full Marks : 60
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- The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

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

SoTe IR o Al 7o e Ted 3 ¢

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

S.1 AT J (5 AT Te0IT) I M P 2
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(b) In which thermodynamic process,

(c)

(d)

(e)

entropy remains constant ?

@G OaifeT siRaéae GTRPPR TN el
LTk

How does the melting point of ice

change, when pressure is increased ?

5191 3 SICET, I oo R oifReds '3

“How many times the rms speed of a

gas w111 be increased, if the temperature
of the gas is doubled ?

I (TR B3e0t T TR, (7 1T 1
T (rms) &I w3 23e o

Which physical quantity is transported
in the phenomenon of viscosity ? -

el ARTAS @0 (SIS IMT Fmes
A '
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(9)

(h)

@)

0

What is the absorptive power of a
perfectly black body ?

S ARG BT I ol i 2
Write the dimensional formula of
Plank’s constant.

2NN 7] Wi foran

Write Newton’s law of cooling.

o MreetieaT 0! o |

Name the statistics, which is used to

study boson.

I U IR B oA A 9 e

What is rest mass photon ?

39 OZ© Toa ©F Fwl 2
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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 +RPRt 0o 451 *fewse 351 36 e
Rfen st weg -2

() In which statistics, Pauli’s exclusion
principle is applied ?

CRIFCO! #ARPTRTS SRR Ry TS el w1
2

2. Answer any four of the following : 2x4=8
O TRIRRS Relea 51351 o Sw fray ¢

(a) State and explain the 1st law of
thermodynamics.

ISR 21e St it s eyt <

(b) Why Carnot engine Cannot have 100%
efficiency ?

PG e B el Ry 1009 2’3 FRIE?
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(c)

(@)

(e)

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

Calculate the change of entropy.

0°C'S ¥ 100 gm ITF THOR ARTEN 31T
AT T I T | GAGPR SRTST St
34|

) . . .
What is temperature of inversion ? Write

its expression for gas.

RIS S Txewl 2 (1T (Fa© AR A
T e

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

degree of freedom.

FrogT Nl 2 AT TR AR w190 Tiew
g o FE! T
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0

(9)

(h)

Calculate the surface temperature of
sun if the wavelength of maximum
intensity of emission is 4500 A.
[b=298 x 103 mK]

R TS RiSaoR w2t 4500 A T
R o el ey 71|
[b=2:98 x 10-3/3:: | N

What is ultraviolet catastrophe ?
Hferret Refe [e

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

TR @ W o vy (R SEeeE
a4 M o)

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

weTe AR Rt Rz s g Bag fal 8

(@)

Derive the €xpression of work done in
adiabatic process,

FRI! 2fePArS oty oy it e AR
SO 31 |
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(b)

(c)

(d)

Distinguish between reversible and

irreversible processes with example.

AR O oNISAT T ARSI
sifera stk vt

Using Maxwell’s thermodynamical

relations, derive 1st TdS equation.

(TIRER Siotoifed T1F IRQT IR &4 TdS
TN 2Dt T4t |

What is mean free path? Derive an

expression of mean free path.

wwﬁﬂ%?quﬂmmmﬁ@%@ml

),

Derive Rayleigh-Jean’s law from Plank’s

law.

£licpe R SR (- At et =
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(/ What is black body radiation ? Explain

(9)

(h)

the distribution of energy among the
radiation emitted by a black body at
different temperatures by drawing

graph.

T T Rie 52 32 77 Rl (Rfen
G F_A |

Define and explain the terms

macrostate and microstate,

T A SRR @y i o g7t |

Deduce Boltzmann’s formula relating

to entropy and probability.

G S TSRO 4 1o ¥R ey
! AfSH
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4. Answer any three questions from the

following :

O9

(@)

(b)

()
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10x3=30
GRS 7" i fofb e T8t T4 ¢

Why do gases have two specific heat ?
Establish a relation between these two

specific heats. 3+7=10

(IR WB! SeeifRess otet R it 2 51 e
S S @B TE oI 1 |

What is Carnot’s engine ? Explain work
done in different strokes and hence

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

5 3o e a0 eme RS sidiwe w1
1A T T A 2GR TeIs e R
Siered |

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

thermodynamical relations.

CTIRET el o R IR e (T
QT - L BRI 2P ! oDt |
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(d) Derive Maxwell’s law of distribution of

(e)

(9)

velocity of molecules of a perfect gas.

St (o1 B9 A CIRET (391 I 0B

R T

Derive the general equation of transport

phenomena.

ARIZ ARG YR FeICH! 2fSHt 91

State the basic postulates of Plank’s

law of black body radiation and derive

the formula. 3+7=10
AP FIRES Rt 7w Torh @251 B
W 0! A9 |

Derive the distribution law in Maxwell-

Boltzmann statistics.

CTARE- oG ARG Rewet R eifed
E
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(h) What is electron gas? Starting from

Fermi-Dirac distribution law, derive the
expression for distribution energy of free
electrons in a metal. 2+8=10

e R e PR Rew RiR et

TR 414 TG TEATG AR *& oo e -
AP Blerear |
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