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AR-4120

B. Sc. (First Year) Examination, March-April 2018
PHYSICS-II
Paper : Second
(Thermodynamics & Statistical Phvsics)
Time Allowed : Three hotirs

Maximum Marks. : 30
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Nove : Anempr questions of all three sections as directed
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(Objective Type Questions)
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Note : Attempt all questions. Each question carries
01 mark.
1. W8 S| #9997 Ffau—

Choose ‘the correct answer :

(i) < A T -
(2) ¥ fo
(o) e o
omtm
@) 7 ¥ =d &
The external ¢ombustion engine is

() Petrol engine

wWoY s3fgngz7e A

h (b) Digsel engine
(c)-Steam engine

(d) None of thefse |
(ii) ﬂﬁmmﬁ:wm;ﬁmfﬁﬂﬁﬂ%—
(a) dS=QdT"

(b) dT =8dQ
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(c) 5

() dQ =TdS
L (d) 6
@) ¥ § = =

(iv) Roudiees oo F aun faumem wem Z o ey &—

‘The mathematical form of second law of thermo-

dynamics is : - (@) F=—-RTlog, Z
(@) dS=QdT a b) F= _—%Mge z
© d (c) I'= R Ee
Q=TdS i 2 .
2 2 d) ¥ ¥ #§
(d) None of these B B ( ’ . -
S S S Helmbholtz energy F and the partition function Z are
N N
(iif) meﬁ@&ﬁﬁ%ﬁ%mﬁzﬁmm Z e related as:
" ) i
g % % ta) F= —RFlog, Z
2 S g
(b) 3 T
: | T
() s - - (@F = ~7log 2
(d) 6 www.a2zSubjects.com (d) None of the above
The number of coordinates of a single particle in (v) TR :ﬁé qreEER e a—
phase Space is : o
() 2 (a) TferRamar fagr & fag
(b) 3 (b) FATH-F GHGEAAl T E = me? ¥ g
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151
(¢) we-fom T ¥ fom /E?fplain the need of sink for a heat engine.
@) wfE & v fagm ¥ f Hgar
Nobel prize was awarded to Einstein for - | Or
(2) Theory of relativity FH 9 § 7T fF OK 4 %0 am T & 2
(&) Mass-energy equivalence rolation E = me? Show by Camot’s theorem that no temperature can be

() Photo-electric equation below OK.

{d) General theory of relativity

TEE-11

2 - 3 - Unit-II
= Section-‘B’ = =
S . | s S it =t g ) et fafeg
E;n ('ﬁ‘,{ iy gq) 5x2=10 \:.n E.;n 3. o R
‘% (Short Answer-Type Questions) ‘%: fg ;y,Deﬁne the term entropy.” State its unit.
E W:Wwwtmw,mmﬁw 5 5 T
= T F AT &1 TF T 02 st @ 2 = 2 Or
Note : ;ﬁi’ttempr all the five questions. One question 1 TF T AW GEE gE § S sEw e )t v
om™ each unit is compulsory. Each . _ . .
carries 02 marks. i duestion R P ww § 2w, W ml
_ Is a scale of temperature possible which does not depend
-1 _ on the nature of its working substance? If yes, name the
Unit-I scale.
Z-WW%WM'{TWW \ ' -1
© Unit-II
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4. P gem ol ¥ w aed §7 wuwmw)
What is meant by the accessible microstates? Explain.

. Or

C o v TR wRd ¥

What is a phase cell?

TEE-IV

g Unit-1V
B 5 fouew wifer qw samen e § o e e
Lm ) & I g . . I ' -
= F1 3raq fepa gt 8.2
g
& What is the volume of #né phase cell in classical statistics
% and in quantyn statistics?
T
Or
T Y A W SR # oo S ad i oee d

Ty fafau

Write down the relationship between the average energy
and Fermi energy of e¢lectrons at absolute zero

temperature.
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THE-V

Unit-V

6. aﬁmogﬁoa‘mmﬁﬁ!ﬁﬁﬁr@wmaﬂﬁm,
State the contributional of S. N. Bose in Physics.

HAgar
Or
O S wagedd @ Frem feen faa? w frm =
R |
Who gave the quuation for-mass energy equivalence?

Explain the equation.
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Section-‘C’

(S swm wy)

(Long Answer Type Questions)

LLCa: T W g & IR ) g9 G @ v
S BT AT 1 FF g7 S S w7 #

Attempt all the five questions. One question

Jrom each unit is compulsory. Each question
carries 5 marks.

Note ;

FaTs-1
Unit-I
7. ®FE % R I HI e & fg Hww Bt wifw
g1 fag wifeT fF 97 Fam 39 9 ok = & s
T a8 S w4l 2 |

Deduce the expression for the efficiency of an ideal
" Camot engine and show that it depends only on the

temperatures between which it work?

Ha4ar
Or
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W%mmmmw%?maﬁaw
ISR HHIT A TH FgeT <9y

Explain the need of second law of thermodynamic. 'State

its both statements and show their equivalence.

FHE-11

Unit-I1

. Fivas & weamfaw Yo =t =y S fog Fifm fs

(i) =% Yur sTeEl W GO geR o (i) T T fee
FEAeER e F wFfa | T s &

Deduce the Kelvin’s thermedynamic scale of temperature.
Show that (i) this scale.is equivalent to.a perfect gas
scale (ii) this scale dees not depend on the nature of its

working substance.

3YUAT
Or

fr Wy T S

(9P (avY _ .
A -G T(arl, (arl," v

v wdfE ¥ g &g R
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Establish the following relation What do you mean by the thermal equilibrium of two
Cr=Cy=T ( f)_{ ) ( .B_V J - TEoV Z:;:::‘;O?‘“B to statistical mef:.hanics? Deduce tlTe
| aT J, \aT ), - equilli; 5.32 for the two systems 4 and B to be in
where the symbol have their usual meanings. . .
. TETE-IV
v Unit-IV

Unit-IT1
10. T% T sy g % R s Vo R TeTE m

9, 2 i T g o S
n I faa < we et f e o 2o & T ¥ forg ol T € ud e+ dee § s ge

E—/”h‘/m’"{ n+s,n-s) & W & TomT wif z z '
3 ( ) ¥ fem h '¥ 3 - IS W T () F HTEH LM WG|
i Mo qen 5’/“'&‘Eﬁﬂﬁmﬁmlmwﬁw B B
N & i.ﬁ g N Obtai ion for the er of accessible micro-
5 %9 S S tain expression fo numb -
E‘. Er' §- states - §(4¢) for an atom of 'mass m of a monoatomic
g 2 n particles are distributed in two identical boxes 2 2 ideal gas enclosed in 4 volume V with energy in range
4 calculate the probability for a distributi - 2 2 Y .
% P il strbution (n+ s n=s) % % € and e+de. www.a2zSubjects.com
s

where ; << WF=Draw a graph showing the variation of Haan

probability With s/n. What conclusions do you draw ' Or

from this graph. - AR Fifers H 7 fafeg 1o ol e o

sae wifia S

or State the conditions of Bose-Einstein Statistics and

i i ¥ a3 Frew & s Hgen 3 = establish its distribution law.
e 22 2 frewi 4 am B ¥ ol wE A Hger
fog wd B, =P, W@ HIQ
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-V

Unit-V

11. TRe Tie TE 1 a7 gy AfAQ quwr Fawy fF =2

ifeet & F-= dreE 7o ?
Give the life history of M. N. Saha and state his various
contributional in Physics?

HIAT
Or

IEEA 1 S uiwy v e oifast § 39§ drem
1 9UF HifEg |

rve the life history‘of Einstein and describe his contri-

bution in Physics:
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