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B.Sc. 3rd Semester (General) Examination, 2022 (CBCS) 

Subject: Physics 

Course :CC-10CIGE-3 

Time: 2 Hours Full Marks: 40 

The figures in the margin indicate full nmarks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

Group A 

1. Answer any five questions from the following: 2x5=10 

(a) What is the significance of the first law of thermodynamics? 

(b) Define Gibbs' free energy. 

(c) What is meant by micro-state and macro-state? 

(d) What do you mean by degrees of freedom? 

(e) Show that Joule Thomson effect is a isenthalpic process. 

()What are the characteristics of black-body radiation? 

(g) Draw Fermi-Dirac distribution function at temperature T = OK and T OK. 

-fU1 75 ( A TD R IA T = OK gaR T OK T 

(h) Delfine entropy. What is its physical significance? 

24312 Please Turn Over 

784 
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Group B 

5x2=10 
Answer any wo questions from the following: 

2. (a) Prove that Cp -C 

aT 1 Cp-C 

b) Prove that the slope of adiabatic process is more than the slope of isothermal process. 

3+2-5 

(a) State law of cquipartition of energy. Using this law, establish the relation between degrees 

of freedom and the ratio of two specific heats of a gas. 

2+2+1=5 
(b) Write down the relation between Cp and C» for ideal gas. 

4. (a) Using Maxwell's law of distribution of velocities, calculate most probable velocity. 

(b) What will be the mean free path of a gas molecule if the number of molecule per C.C. 

is 2-79 x 10 and the diameter of the molecule is 7:2 x 10 cm? 3+2-5 

47 OAT UAU RJI 2-79 x 10 g u 7 72 x 10 cm 6 AS 

5. (a) Prove Newton's law of cooling from Stefan Boltzman law. 

(b) 3 distinguishable particles distributed in two cells. Write down no. of macrostates and no. 

of microstates. 2+3-5 
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Group C 

fasl 

Answer any two questions from the following: 10x2-20D 

(a) What is meant by adiabatic change? Calculate the amount of work done during an adiabatic 
. 

Cxpansion of a gas. 

(b) Calculate the amount of work done when litre of a monatomic perfect gas originallyat 
N.T.P. is compressed adiabatically to 1/3 its volume. Ro = 8-4 Joules/mole. 

1/3 si 5| UPD 9 31a RA, FUPIRÍA 2111 AIRo = 8:4 Joules/mole. 
(c) Explain reversible and irreversible changes. (2+3)+3+2=10 

7. (a) Write down Maxwell's four thermodynamic relations. 

(b) Hence derive 1st Tds equation Tds = CydT +T|T av 

R RRS a11 A 3 Tds = CydT +T| dV 

(c) What will be the change of boiling point of water for increase of 1 atmospheric pressure? 
Given boiling point of water 373 K, specific volume of steam 1-671 m' and specific heat 
of steam 2-268 x 10° J/kg. 

IA IC T 1671 me AT i 2-268 x 10° J/kg1 
(d) Define the coefficient of performance of a refrigerator. 2+3+3+2=10 

8. (a) Derive Planck's law of radiation. 

(b) What do you mean by Fermi energy? 

(c) At 300K and 100 atmospheric pressure, the density of an ideal gas is 80 kg/m3. 

300K 1 47 100 174ST| 5 416 5TIC Y 80 kg/m 

i) Find the r.m.s. velocity of the gas molecules. 

(ii) Find the molecular mass of the gas. [R, = 8:31 J/moleK 4+2+(2+2)=10 
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9. (a) Write down the main assumptions of Fermi-Dirac Statistics. 

(b) Prove that y=1 + where the symbols have usual meaning 

(c) Show that for sothermal-Isobaric Process Gibbs free energy is constant. 

(d) Write down the difference between Joule-Thompson expansion and adiabatic expansion. 

(e) A motor tyre is pumped to a pressure of two atmosphere at 15°C, when it suddenly bursts. 
Calculate the resulting drop in temperature. (Y = 1.4) 2+2+2+2+2=10 
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