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PHYSICS
Paper - I

(Statistical Physics and Thermodynamics)
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Section—-A (Marks : 172 x 10 = 15)

Answer all fen questions (Answer limit 50 words). Each question carries
1'% marks.

(@us—3) (& : 1% x 10 = 15)
Tl ] 99 B S SN (STWR-ET 50 I2) | TS W9 1% 37 @ g
Section-B (Marks : 3 x 5 = 15)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 3 marks.

(@ue—a) (3T : 3 x 5 = 15)
Tt °rer YA & S SIS ToF 99§ faeeq @1 9o wifeg (SW-dmE
200 v1%) | Y&F T 3 IF T T

Section—C (Marks : 5 x 3 = 15)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.

(Tue-|) (@& : 5 x 3 =15)
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Section—A (@US-31)
. @ Define Macrostate and Microstate.
& TH T el &l R HifSe |
(ii)) Define thermodynamic probability.
SEARTIqh JTTEehdl sl IRWING SIfSTT |
(ii1)  State law of equipartition of energy.
T & gHfaaeH #1 fem fafew)
(iv) What is the relation between entropy and thermodynamical probability ?
T TS SEANIGEh WIfFehdl § & 9wy § 2
(v)  State the zeroth and first law of thermodynamics.
SNt & I U9 gom 99 & aRwfem i)
(vi)  Write Maxwell’s four thermodynamic relations.
Ted & 9N SHMaeE gy fafa |
(vil) What is Joule-Thomson effect ?
SOl STHET GO Y ?
(viii) Explain the efficiency of heat engine.
ST TS I CET I TIE HITST |
(ix) Explain Wien’s displacement law.
g1 & foramm e = T wifsw)
(x)  What is Planck’s postulates ?
Wh HT RN N T ?
Section-B (TUS-9)

2. Prove that with the increase in number of particle the probability distribution
curve become more narrow.

fag =T f& w0 *1 G& 91 W Wiashar oo &t Gwiva § gig ot T
Or
(3Teram)
Show that for a monoatomic ideal gas, the partition function is given by,

v 3/2
Z =5 (2mmkT)

where the symbols have their usual meanings.
TIET fF TH-TREUE STyl T 1 i wer,
4 3/2
Z = h_3
STl wedtent & " e ¥
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3. Compare the three statistics namely M-B, B-E and F-D statistics.

M-B, B-E 3R F-D wifeas! &l g Hifeg |
Or
(3=
Prove law of equipartition of energy.

Sl & THfaasH T S fag Sifse)

4.  The termperature of sink of a Carnot engine is 27°C. If the efficiency of engine

is 40%, find the temperature of the source.

AT SHEAT S99 & ek 1 aomE 27°C 1 9fS S8t g&am 40% @, & Eia w1 a9 [
RIS |
Or
(3=
Explain and prove Carnot’s theorem.
HH TG ® A F gy fag wite
5. Obtain Clausius-Claperyon heat equation from Maxwell’s relations.
Hoqael & Tl 1 AN H §U AT -ari S GHIRRU e hitey |
Or
(Irgam)
Show that for an ideal gas Joule-Thomson coefficient is zero.
Tuiey for omeet 9 & fou Ja-ofmed quie I A B
6. Discuss the specific heat of gases at different temperature.
| i fafyre so & fafve aMi = faa=m s
Or
(3=

State salient features of black-body radiation.

FHitorert fafeeor =t yq@ fowemad sy )
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Section—C (@US-W)

7. If the statistical probability of distribution of 2z particles between two identical
states as (n, n) and (n + s, n — s) are represented by P and P 0 respectively, then
prove that :

P 2
:_f:—l’lf —i
R P e ’f_n
AME 2 FON % HeATH TR H (n, ) SR (n + s, n — ) Tormor =1 wilrmansdi =1 P &R
Pfﬁmwmmﬁwaﬁﬁq%:
P 2
:—f: —I’Zf —i
R D e ’f_n

m

8.  Writing the main postulate of Bose-Einstein statistics, obtain expression of
probability.

- HEAhT T &d AR e ge wiashdl & e g3 eae Hife |
9. Explaining the working of Carnot’s engine, obtain expression of its efficiency.
FHMET S5 FI HE-YUTCH I THSA GC THHT & 1 A T RIS |

10. From Planck’s formula for black-body radiation, derive Wien’s displacement law
and also if temperature of human body is 37°C, then what is the wavelength at
which maximum radiation emitted by us ? Give Wien’s constant = (.2898
x 1072 mk.

HivureRT & faferton & fog @i & 51 1 werEa § a1 & foers e 1 ara i |
IR &1 a9EE 37°C 71, A gHR g Scdted sifuehan qrdr fafeon & wi alnes
T HIST | T w1 T 0.2898 x 1072 mk ST

11. Obtain Joule-Thomson Coefficient :
1 dv
ol ZC—HEJ ‘V}
? P
- AHET T

T A HIFT |
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