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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours/Programme 3rd Semester Examination, 2022-23 

Time Allotted: 2 Hours 

PHSHGECO3T/PHSGCOR03T-PHYSICS (GE3/DSC3) 

The figures in the margin indicate marks of question. 
Candidates should answer in their own words 

and adhere to the word limit as practicable. 
All symbols are of usual significance. 

Question No. I is compulsory and answer any two from the rest 

Answer any ten questions from the following: 

(a) Write the combined form of first and second law of thermodynamics. 

(b) What is an extensive and intensive thermodynamic variable? 

(c) Explain why a Carnot engine cannot have l00% efficiency. 

(d) Prove that 'entropy remains constant for a reversible cycle. 

(e) State the differences between reversible and irreversible process. 
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(f) Write the Maxwell's relations for a thermodynamical system. 

(g) State two differences between Joule-Thomson expansion and adiabatic expansion. 

(h) Write two basic assumptions of kinetic theory of gases. 

) Give example of a good reflector and absorber of thermal radiation. 

(i) Plot Maxwell's velocity distribution function for two different temperatures on the 

same graph. 

(k) What do you mean by a perfect black body? 
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() Draw the phase space ofa one dimensional simple huronic oscillator 

(m) Give cxample ofa Fermi gas and a Bose gas. 

(n) What is the total encrgy of | mole of an ideal zas in thermal cquilibriurn at 

temperature 7? Given each gas molccule has degrce of freedom ) 

2. (a) A Carnot engine working between the temperatures 10(0°C and 0°C absort, 10 

calories of heat at high temperature. What will be the work done when the cycle of 

operation is over? 

(b) State two essential differences between an isothermal and an adiabatic process. 

(c) P, V, T are thermodynamical variables, then prove that 

() 

OP 

(i) 

(i) 

(d) Define Phase-space, 

OVdI pdP), 
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3. (a) Derive the law of energy distribution from Maxwell's law of velocity distribution. 

(b) Plot most probable velocity, average velocity and rms velocity in a single velocity 
distribution graph and give the ir ratio. 

=-1 

(c)-Show that y= 1+2/f from the law of equipartition of energy where y is the ratio 
of Cp and Cy of gas andf is the degrees of freedom. 

4. (a) Show that Joule-Thompson coefficient is zero for an ideal gas. 

=-1 

(b) Define emissive power and absorptive power of'matter. 
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(c) Suppose we have 4 coins in a bag. Find the different possible microstates of the 
system and macrostates they belong to. 

(d) Hov is the entropy of a macrostate related to the total number of microstates 
accessible to the corresponding macrostate? 

5. (a) Show that C, = 

dU 

dT y 

where U is internal energy. 

(b) Define Quasistatic Process. 

(c) Draw the characteristics curves for black body spectra predicted by Rayleigh-Jeans 
law, Wien's displacement law and the Planck's law at some given temperature. 
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(d) State two differences between Classical Statistics and Quantum Statistics. 

(e) State the zeroth law of thermodynamics. 
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