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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

D4449 June, 2015 -
PHYSICS
PHE-06 : THERMODYNAMICS AND STATISTICAL
MECHANICS
Time : 2 hours _ Maximum Marks : 50

Note : All questions are compulsory. Marks allotted for
each question are indicated against it. You can use
log tables or non-programmable " calculators.
Symbols have their usual meanings.

1. Attempt any three parts : - 3xb5=15

(a) One mole of oxygen at STP is adiabatically

compressed to 5 atm. Calculate the

" final temperature. Take y = 14 and
R=831Jmol K1

(b) State the operational ranges and limitations

of platinum resistance thermometer and
Fe-Constantan thermocouple.
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(c) What is entropy ? Calculate the change in
entropy of an ideal gas for an isothermal

expansion.

(d) Calculate the mean free path of H,
molecules at 300 K. The diameter of H,

molecules is 3 A and the number density is
3 x 1025 m3,

(e) Show that the Fermi energy of a gas is given

by e - h_Z( 3N )2/3
VP T om\Bav)
2. Attempt any one part : Ix5=5

(a) For a gaseous system, show that

dv
— =BdT ~xd
v B p

where symbols have their usual meanings.

(b) Show that the work done by a gas in an
isothermal process is :

Vf
AW=nRTIn | —
A\

i
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3.

Discuss the significance of Brownian motion in
kinetic theory of gases. Obtain the expression for
particle concentration in sedimentation process.

The motion of soot particles of radius

05 x 10% cm in water-glycerine solution
characterized by '

n = 2-80 x 103 kg m~! s71 at 300 K was observed

for 10s. The observed value of AX%) was

330 x 108 cm?2 Calculate Boltzmann
constant. ‘ 246+2=10

OR

(i) Define mean free path. Assuming that the
collision probability is a function of distance,

obtain the Survival Equation. 1+4=5
(ii) The pressure exerted by an ideal gas is given
by
1 9
= —mnv-,
P=3

Using this expression deduce Avogadro’s
law. 5

What is Joule-Thomson effect ? Obtain the

expression for Joule-Thomson coefficient for an

ideal gas; - 2+48=10
OR

Using Maxwell relations, derive 15t and 2°d

energy equations. Discuss their physical

significance. - 8+2=10
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5. What is Gibb’s paradox ? Why does it arise ?
Obtain Sackur-Tetrode equation and show that it
is free from Gibb’s paradox. 1+1+6+2=10
OR

The thermodynamic probability for a
Fermi-Dirac system is given by

W =TI gi

i (gi—ni)!ni!

Obtain the expression for Fermi-Dirac
distribution function, fgp, (¢). Also plot fzp (e) as

afunctionofeat T=0Kand T> 0 K. 7+3=10

PHE-06 4



. w.3.-06

ICEIERSIGET (aﬁ.mwﬁ.)'
T udte
A, 2015
wifeew fom
¥t.wa.3.-06 : FEARTTAeh! a7 Aifeahig
T : 2 g - Y HF : 50

Tz : T e IR § | I@F F & 3F IqF G T
7 & | 319 T GROAT SreET SITAHT Fepeied] B
AT F GFD & | bl & 39 G 374 E

1. Tl a7 wr A g« hife . 3x5=15

(%) T Wia ARfASH H AFS a9 AN I W
5 atm a% oA Edifed fean e @ | &R
siftm arT R AR | AR y = 14
@ R=8-31Jmoll KL

(@) Afem wRu AR sk dea
A9-3gd I F T9-IRER R Hwrd Famy |

PHE-06 _ 5 P.T.O.



(1) T F R 2 oew NE H gHad yER % fou
w2t uftads aftesfera hifse |

(") 300 K A9HM W BRI M0 & Aved & forg
ey 4ok gy afewicra AT | gregiom ropedt
1 =9 3 A 3R TEw Fed 3x 102 m3 |

(®) fag e & W@ fH i =5t =1 =9
frfafea 2 -

€p= — | ——
F  2m(8nV

2. HI3 UF WM A FIfC 1x5=5

(%) i a7 % e frg B B
d7V=BdT—de
&l et < 9w ot # |
(@) qRardt wfsen 4 i g fopu o & 1 e
frafafea @ - |
V¢

AW =n RT In [—]
V.

1

PHE-06 6



3. fgi & snpifa fagra § snet wif % weww 1 ==
HIRT | sra@Te Ui § U &% HehgWl H ATH
e S |

T =300 KT n = 280 x 102 kg m™! s I
va-ferada 9t & B 05 x 107 em IR YA
(Fs<Tet) Ul <hl T BT &0 10 s T TR T |

Ax2) &1 Afd T 330 x 107 cm? TTH g3 |
Siecan femis uftefoa Hif | 2+6+2=10
sroat
(1) WA g 9y gRniya hife | weg sk
I g I For wEeR, Afdhifear @i I
$ivm | 1+4=5
(i) Uh ey @ gW @ME Y gE H SASEH
FrefafRea 2 - |

1 9
= —mnv
p 3

39 9% 1 YA B TG R oA
Hif 5
Jo-omEd wE F § 7 ey W % fou
 A-ZHEA I 1 S W I | 2+8=10
| o
fegasl GaYl H ITE B, TUH ol i 3R

e st wiiew g fife | T oifew
e < ==t il | 8+2=10

PHE-06 7 P.T.O.



5. fiey fatama w2 2 ot Sty =01 g€ 2

ITRL-32Te HHfieRtur i hifre 3t firg Hifve fe
I Tt fires fetemma @ 46 2 | 1+1+6+2=10
e

wff-feres o % R SRR TR w1 s
Freferfiaa 2

' gi
W=[—5i___
i (gi—ni)!ni!

wHifeus S ®eH frpe) ® Tl <o W
FART | T=0K3MT>0KW fppc) Hlch
%o & ¥4 U g difuu | 7+43=10

PHE-06 8 4,000



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

