B.Sc. (Part-ITI) EXAMINATION, 2017
PHYSICS .
Paper I—(Thermal and Statistical Physics)
( Suitg v wifeat sferant )

Time : Three Hours Maximum Marks : 50
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Section-A/TTE-H
I. (i) Interpret each term of the equation dQ = dU + dW and enuciate law
<+ donnected to it. .~ - °
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(ii) Establish the difference between Temperature and Heat.
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(iii) Show that Triple point is unique for given material.
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(iv) Define d:fferent lhermndynamm pnlermals.
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(v) What do you understand by A-point 7
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(vi) Write a short note on approach to absolute zero.
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(vii) What is partition function Z ?
Hfeeo Fer Z F ea &2

UOKonline.com

2.

-

(viii) Give the interpretation of temperature on the kinetic theory of
gases., UOKonline.com
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(ix) Differentiate between Fermions and Bosons,
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(x) What do you mean by degenerate gas ? Define Fermi energy.
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Prove the following thermodynamic relation :
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Deduction from Mnchll‘s Thermudynnmmai relations §

(a) Clausius-Clapeyron’s cquations.
(b) Ratio of ‘adiabatic and isothermal elnsucmes
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A Camot engine has an efficiency of 30% whnn the te:npcratum of the
sink is 27°C, What must be.the change in the temperature of the source
for making efficiency 50% ?
T 9 28 309 & 9 ff 0 AT 37°C & 1§57 ) 590 50%
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Define Kelvin absolite scale of temperature. Show how ‘this scale agrees
with that of a perf:ct gas scale 7Is a negative temperature possible on
this scale ?
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Write an essay on production of low temperature.
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Calculate the cooling produced by adiabatic demagnetization of a
paramagnetic substance as the magnetic field is re:gluctd from 10,000
-oersted to zero, the initial temperature being 4 K.
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(Given that Curie constant k = 0.42 erg/degree-g and %\
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(Tt & : wegt e & - 0.42 erg/degree-gm-oersted iR fafire s 9

0.1 cal/gm-degree).
UNIT-IV/S&-IV
8. At what temperature the root mean square "f-““*?i‘? is equal to the
velocity from the surface of the earth for hydrogen and for oxygey
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9. Derive the relation between Thermodynamic Probability 5'5-?{"5""0“
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10. Derive Wien's displatement law using Planck’s formula.
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I'l. What is exchange degeneracy 7 Explain.
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12. @ Prave'that efficiency of reversible engines is maximum.
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(b)  Calculate the change of pressure for which water is convcmﬂiﬂ;
ice at — 1°C given that latent heat of ice = 336 joule/gm
density of ice = 0.91 gm/cm’, L
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13.(a) What is partition function ? Prove that Z v {
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(b)  If the temperature of an ideal gas is increased from 27°C 10 227
calculate the ratio of change of mean kinetic Wk J
atoms of the gas. Cnemy hotwees .
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14. (a) Prove that the ratio of temperar :

temperature does not depend Perature of inversion and crit/

on the nature of the gas,

(®)

15. (a)

®)

fag #ifag fs sgermu o st wifes a9 = TR o R TR w
=gt = -

The molecular diameter of nitrogen is 3.5 x 10* ¢cm. Calculate the
mean free path at temperature 27°C and pressure 1 atmosphere.

ArEeraA 19 & JU] F 9 ga 99 F 70F FireQ fA9E T | atm TE
T A 27°C B | (RTETFeR =W =3.5 x10~ cm)
Differentiate the following particles on the basis of Fermi-Dirac

and Bose-Einstein distribution :
a-particle, “He, H,-molecule, e*, Li* ion and Li™
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o-F, *He, H,-&1, e*, Li* &4 q91Li™

Calculate the average no. of photons enclosed in 22.4 liter box at

273 K temperature.
273 K 919 YT 22,4 ST Saed g 9§ wEE #1 sias gen @

FITAT |


https://pyqlelo.com

