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The figures in the margin indicate full marks
for the questions

- 1. Choose the correct answer (any five) : 1x5=5

wm eIt AR Sfrsat (R @i <fshr) .

(a) The physical quantity related to the
first law of thermodynamics is

Ay SRS W FATS NG (OfeF R
TG 7

(i) temperature

(ii) pressure
12k}

(iii) energy

(iv) volume
IS
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(b) An isothermal process occurs at (d) Which of the following is not a
constant . Maxwell’s thermodynamical relation?
TR ofEm GRS T e g @Ml e oS iy

" (i) pressure
S e

(ii) temperature

) (57)
- o (&), -)
ov/)r \oT)y
(iii) heat
- e @
| oP)s \oS/p
(iv) work done .
- | : v (&), (5)
‘ - ? W \ap). = \av)s
!
(c) Helmholtz fr : . | (e) The average kinetic energy associated
defined by ¢¢ energy function js | with each degree of freedom is
IR Yol T 2o ; oIfeTG! Foguat ofG AfeHfER TS Foid T
L ) F=U+TS - ) KT
(i) 2KgT
(i) F=U-TS
| 1
i) —KgT
) F=U+PV-TS | (iv) %KBT
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If the temperature and pressure of a
gas is doubled, the mean free path of
the gas molecule

M @Bl (=Y THO! iF Bl g R =,
o® R W@ [@ Rt =i
(i) remains constant
qIE HT 7]
(i) will be doubled
fagd 23

(iii) will be tripled
faet 23

(iv) will be halved
_dF T

Wien’s displacement law is expresséd
by the equation

AT TRA TGB! B! AR o2

(i) A,T = constant
AT = &0

(i) AnNT = constant
A NT = &35

(iii) A, T2 = constant
AnT? = &3

(iv) A, T3 = constant
AnT? = 509
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The surface temperature of star is
determined using

THq B JHoNR BRee! SRS we IO
I AT ?
(i) Planck’s law
LSRG
(i) Wien’s displacement law
W R @
(iii) Rayleigh-Jeans law
for-Ree 7@
(iv) Stefan-Boltzmann law
COFIH-3 e

Phase space is a
™ CFE XA
(i) 3-dimensional space
fomfae T
(i) 4-dimensional space
TR T
(iij) 5-dimensional space
o =P
(iv) 6-dimensional space
e T
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The  particles obeying Maxwell-

Boltzmann statistics are

e i @B PN RE-T S

R T B2

(i) identical
A

(i) identical and indistinguishable
TP EE AR

(iii) distinguishable
“feeasn

(iv) photons
R |

2. Answer the following questions (any five) :

O AR e T (R it shoby) -

(a)

(b)

24KB/102

State and describe the
thermodynamics.

'yq ot ey forat
Klic bz i T Pt s st

Distinguish betweén

Boltzmann and Fermi-Dirac statistics.

TRV AE PR ifReregl
R Tee JAPTR 3:1 |

Zeroth law of

Maxwell-

( Continued
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(c)

(@)

(e)

)
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Define entropy and explain its physical
significance.

PR e Fml e R coifes @i
Bl

Write two fundamental assumptions of
kinetic theory of gases.

TR iR FoIcd 5t e T greet Bt

Calculate the mean free path of a
nitrogen gas molecule whose diameter
is 3:2x107%m. The number of
molecules per cubic meter is
2.69x10%5,

2w ot IF AR 2 B w1 3f T
T 3-2x10710 fipR OF W 2 4fS
folrs 2-69x10%° W)

Write down the Maxwell’s four famous
thermodynamical relations.

FIRER HiiRee 2fis Seiafs = d TsrR
forar

What do you mean by transport
phenomena? Name the transport
phenomena present in gases involving
momentum, energy and mass transfer.

folem *RGA Fw T @ omw I@
Boif¥e Sv@e, W SIT 1 FolIGTS w9t TR
AR <G [ for
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3. Answer the followin, : (d) What do you mean by mean free path
8 questions (any ﬁve)sz 5-25 of a gas molecule? Derive an expression
. ' Xo= free path. 1+4=5
©s il eares for mean
B B (R e “for) : Bl IR TR AW T& Rowet 12 Lot 76 gt 2
(@) g:g;’le aann _expression for work done & R o12 Bfrear erppRIf 3w =1
ideal ggas, 1Sothermal expansion by an j (e) Derive an expression for the viscosity
a8t e { (n) of a gas in terms of mean free path
ORI JerR o] ; of its molecules. Show that it is
e SRiear) PR ; independent of pressure but depends
upon the temperature of the gas.” 3+2=5
(b) State . | o S TE R6I A9 AW AwOR (1)
dmmn?g: S*Plain 2nd law of thermo- 4=5 | srpraIRy RIS | CTYSA (@ 3B BIvR oS
. 1= fréa T o oS iy
. @ s T e - | S e oy &3 IR
IR0 4 el | () State Planck’s law and obtain Wien’s
} displacement law from it. 1+4=5
() What do yoy | Sicea T Bl S AT T D!
Probabilj mean by thermodynamical o]l Bfieal!
entropy 9? Derive the Boltzmann’s
(g) Show that entropy remains constant in
: S= reversible cycle. : 5
Klogw )
Where, § i ol @ @FP IS HFT IR L7 |
dynamic prointrf)?y, W is thermo- ‘
Boltzmann ¢y, vility ang K is 5 (h) What is a perfectly blackbody? Explain
it ey Stant. 1+4= graphically the distribution of energy in
w , a blackbody spectrum at different
TP Tt Aqle wi? B Rt | 3 HECS temperatures. 1+4=5
S=k o A8 7 AR TS IR 3
I, s Gy logw et @A e Rt Q@ @@t Baeers
y W |
K 35 .y O sl A ¥ ¥4
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( 10 ) ( 11 )
(i) :tt:;: and prove Carnot’s theorem. 1+4=5 (d) Write short notes on any two of the
T Rt e e ] following : e B0 B EmS)xQ:lo
(i) Clausius-Clapeyron equation
4. Answer th : . Fhare-GPR MEESE]
e following questions (any two) : . o Th fock
- v e o . 10x2=20 (ii) Joule-Thomson € ec
RERLY (R et wdy) . -4
, dynami tential
(@) x]:fi:t(;znplangks theory of blackbody (i) g:qrgo ﬁ: c poten
: and show analyt;
tt}l:s formula is used in longS;ilcauy how (iv) Work done during adiabati
shorter wavelength ran. -as well as atc
’ ges. 8+9=10 process
ﬂmTﬁ":masw AT - - | Fifa FFeia e
%wmqﬁﬁ“"m‘@ﬁﬁw |
A RIS T e ‘ : * & *
(b) Starting from ‘
' four
Potenn?ls, derive Matx,nlrllf’dynanﬁcal |
dynamical relations, ell's thermo-
SR : 10
@tﬁﬂf@%ﬁ 1 SIS R e
T IR Bhrey
(c) What are the bag;
. basic
D A Postulat .
for Ferma ! Derive an enprcr
ol rac distribution l:vsress;o:-l;_lo
¥f-Roareeq ﬁéﬁ% STIPTR R R
ﬁ‘fﬂ ¥*q
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