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

Answer either in English or in Assamese.

1. Choose the correct option/Answer the
following questions : 1x7=7

um TeItsl AR Thvedl / oere MaaRe Tee o 8

(a) The equivalence of two systems in
thermal equilibrium is represented by

SIE FNere A Yo AR el gRie o
(i) temperature
Teoiq 7l

Contd.



(i) heat
AS) ke S K|
(i) specific heat

AT SloT 7=l

(iv) energy
wfeq =il

(b) State the zeroth law of
thermodynamics.

Siv-oife Ry 71 0o &

(c) According to Wien’s law
79 @ o’
() A,T=constant
A,T = &3IF
(i) AT '=constant

A T = 435

(ii)) T(,lm)"1 = constant

T(4,)" = &=
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(iv) A2T =constant

A2T = 433

(d) Which one of the following is not a
Maxwell’s thermodynamical relation ?

O (FINC0l (N Oivsfeig AqT 7% ?

o (2).45).

(e) What is enthalpy ?

Gz & 2
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() Maxwell-Boltzmann statistics cannot
be applied to

© (HEA-<5Ga9 AL
©F IS 757 |

(i) atoms

A=Y,
(i) molecules
!
(iii) photons
oA
(iv) lattice
iy
(g) Change .c'>f entropy in an irreversible
process is
- ST A GBS GF TR ARTER
(i) less than zero
L I
(i) zero
gl
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(i) more than zero

OLF (@R

(iv) None of the above

TAES GBI 75

2. Answer the following questions : 2x4=8
Oore Al emiRes Tew foe

(@) At what temperature, pressure
remaining constant, will the r.m.s.
velocity of hydrogen be double of its
value at NTP ?

(2 biefe, & Taeore P3G ISR T 9l @9l
3T NTP-T NWeld 1o 99 ?

(b) Calculate the efficiency of a Carnot

engine working between temperatures
127°C and 27°C.

127°C 9% 27°C TR wOioe IF 39
IRAG G BT WHESIF AN AR A |
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= A

(c)

(d)

“Good emitters are good absorbers but
bad reflectors.” Justify the statement
with example.

AfSTaT 1" SATRT  Aorel  THIRAHT 2N
341 |

Calculate the molecular kinetic energy
of translation of one mole of hydrogen
at NTP.

NTP © 5 GF W& 3G (G [T
sifexifes a1 11 |

Answer the following : Sx3=15

(@)

wre MARRT Tew o ¢

Use the first law of thermodynamics to
derive a relation between pressure and
volume of an ideal gas undergoing
adiabatic process. S

e AfFaR crae oS Reams gaw
W IR IR, W iR AR, Gl SR
TSR WE© @Ol T ZioH 3191 |
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(b) Deduce Gibb’s phase rule for a system

without chemical reaction. 5

e Rfrn @Rt 99 GO AR e
g REGE! e =1

Or /| 934y

(cc What is mean free path ? Derive an
expression for mean free path.
1+4=5
T T& 214 & 2 91T TG A3 A1
Tleret |

(d) Distinguish between a reversible and

an irreversible change and illustrate

each with examples. o
RO T TSN AfermE sy o
i ATOIRE ewigd 7 gEm =
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Or /| 94t

(e) What is a perfectly blackbody ?
Explain graphically the distribution of
energy in a blackbody spectrum at
different temperatures. 1+4=5

Fde gaeaw e & g 2 Row Taeore
T el *f&q I (17 QTS Y
41 |

4. Answer the following questions : 5x6=30
Soe Al T T o e

(a) Define entropy. State its physical
significance. 1+4=8

GP PR e | 2 (SIS Sreod e

(b) What is Carnot engine ? Derive an
expression for the efficiency of a

Carnot engine. 1+4=5
JIA0 g T 2 IS G GO I
wFOR AR Slereat |
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(c) Write down Maxwell’s thermodynamic
relations and deduce any one of them.

S
CTHRETE SIS T9E (20! 711 o< 319
Ricpicr @by =ifSst <=1 |
(d) Deduce Boltzmann’s entropy relation
S = klogW |
where, S is entropy, W is

thermodynamic probability and k is
Boltzmann’s constant. S

IH AT GG FIF S = klogW
ofSol =1, T© S R 9HP, W tmm
SIS TSI W% k (07 76 S0
33 |

(e) Establish Clausius-Clapeyron
equation. S

T fee-@fPime FNe=¢! s 3411
Or /| 9997

(f/’  What is Stefan’s law of radiation ?
Discuss Wien’s displacement law and
Rayleigh-Jeans law. 1+(2+2)=5

R crae B At Tt | Res gare
I IR ([eT-SHR G Yo STEsr I |
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(9) State the law of equipartition of
energy. Prove that for a perfect gas
whose molecules have n degrees of

freedom
Cy n

where, Cp, is the specific heat at

constant pressure and C, is the

specific heat at constant volume.
1+4=5

& SReeR A0 Bl e 3= @ n
FoFel WART™E I G5 W (ol

JIRR] IR
££=1+_2..
Cy n

T® C, 1% viele s oot Wi ¢, 3w
TSNS HLoATHS i |
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(h) Write short note on : (any one) 5
5% (OIt fort 8 (fRigeizan «@bt)

() Thermodynamic scale of
temperature

THOR SIATSIT oIl
(i) Brownian motion

TR &S
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