B.Sc. Semester 111 (General) Examination, 2020 (CBCS)
Subject: Physics
Paper: CC-IC/GE-3

Time: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words as far as possible.
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Answer any eight of the following: 8x5=40
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1.Write down Maxwell's law of distribution of molecular speeds. Using the Maxwell's speed
distribution formula, find the root-mean-square speed of molecules of an ideal gas at

temperature T. Show that the r.m.s speed C is \/% times the speed of sound, where v is the

ratio of two specific heats of gas.
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2. What is meant by ‘free path’ of a molecule in a gas? Estimate the mean free path A of atomic
helium at STP. Given, mass of a He atom is 5 X 10727 kg and density of He at STP is 1.78 x
10~*kg.m™3. One can assume He atoms as hard spheres with radius 0.1 nm.
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3.What is meant by equivalent conductivity? Two slabs of thicknesses x;, x, and
conductivities K; K, respectively are placed side by side in contact with each other.
Determine the equivalent conductivity of the composite system.
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4. a) Two moles of an ideal monoatomic gas, initially contained in a cylinder at a pressure
1 x 106 Nm~2 and temperature 27°C are made to expand until the volume is doubled. How
much work is done if the expansion is isothermal?

b) State Zero-th law of thermodynamics.
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5. Draw a Carnot cycle on (a) a p-V diagram and (b) a T-S diagram. A 100 kW reversible
engine operates between 227°C and 27°C. Calculate (i) the amount of heat absorbed, (ii) the
amount of heat rejected and (iii) the efficiency of the engine.
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6. State Kelvin-Planck statement of second law of thermodynamics. Find the change in entropy
when 1 gm of ice at 0°C is gradually changed to 1 gm of dry steam at 100°C at one
atmospheric pressure. Given: Latent heat of fusion of ice at 0°C = 80 cal/gm and latent heat
of vaporisation of water at 100°C = 540 cals/gm; specific heat of water = 1.
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7. Prove the thermodynamic relation Tds = cvdT+T(‘;—I;)V dV. Hence, show that for one

mole of van der Waal’s gas dQ = c¢,dT + (VR_Tb) dv.
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8. State Planck’s formula of energy distribution in blackbody radiation. Show that Wien’s
formula and Rayleigh-Jeans formula are particular cases of Planck’s formula.

3G R 7iF0 20w *fe 36 7 [go F91 (e (F, foq 932 7 CT-QiCoT 7@ 20w =@ 6+ e
R cwa

9. Distinguish between cooling produced by JT-process and adiabatic expansion. Prove the

following relations: (a) S = — (‘;—?)P, (b)V = (Z—i)Tand (© (Z—i)T = — (Z—DP; where symbols

have their usual meaning.
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10. Define ‘distribution function’. Compare the Maxwell-Boltzmann, Bose-Einstein and Fermi-
Dirac distribution functions. Under what conditions do Bose-Einstein and Fermi-Dirac yield
the classical statistics?
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