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B.Sc. 3rd Semester (General) Examination, 2018 (CBCS)
Subject : Physics
Course : CC-IC

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 practicable.
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1. Answer any five questions: 2x5=10
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(a) State first law of thermodynamics and explain its significance.
SeeifsRmia auw 7t [RYe I 932 @7 Sl W FE |

(b) Calculate the total kinetic energy of 2 gm Nitrogen at 27°C. The molecular weight of
Nitrogen = 28 and R, = 8-3 Joule K~!/gm-molecule.
27°C SI#N@A 2 gm FREE ToR @ worgar sfexife Fo7 TREGEER
o @ = 28 ¥R R, = 8-3 gel K/ AN-(e |

(c) State the principle of equi-partition of energy.
sfeq smfveem Ao Kge @l

(d) The ratio of specific heats of a polyatomic gas is 1-286. Find the degrees of freedom of
the gas.
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(e) Represent an isobaric process and an isochoric process on a p-v diagram.
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(f) 100 gm of water at 20°C is mixed with 150 gm of water at 90°C. Calculate the total change
in entropy. Specific heat of water = 1cal/gm.
20°C Teoid 100 21 ST 0% 90°C TFeo 150 2N Tt GG 241 | TS GG (6
AR T @ ? TEE MAARFS ©ist = 1 cal/gm |

(g) Define ‘co-efficient of thermal conductivity’. In this connection define thermal resistance

of the material.
w7l AfFEeE FF A O (A O @IEF A Sl dAleT qwe

9976 Please Turn Over




SP-I11/Physics/CC-IC/18 29

(h) State which statistics are followed by these particles:
RIS el @R @9 I G b ?
(i) photon
Pioe
(i1) ideal gas molecule
v oo e
(iii) neutron
DT
(iv) m-mesons
-G
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Answer any two questions: 5%2=10
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2. What is meant by ‘mean free path’ of a molecule in a gas? Prove that 7\.=(TE02N)_1
where A is the mean free path; o-the diameter of the molecule and N is the number of
molecules/c.c. 2+3=5
M SGF E AL TS T @RE? 2 F@ A=(no’N) ! @EIE A = T @i
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3. What is enthalpy? What do you mean by Joule-Thomson effect? In J-T effect, does the gas
always show cooling? 2+2+1=5

AR FIF A7 GE-oa 2fEw Fe @B Jt =l Aeerel 7w ?

4. Define the terms: Microstate and Macrostate. Discuss the difference between the Bose-Einstein

and Fermi-Dirac statistics. 2+3=5
TERFFT ¢ HFY ©F IO I @IEN? [@P-ET0RT dR TR AR foew
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S. (a) Write down Maxwell’s four thermodynamic relations.
WHERER IAH SIS 7T=oR:F (100 |

(b) Prove that for any substance

Tds=C,dT+T (%)jvdv

where the symbols are of usual meaning. (Vax4)+3=5
@ I M g A=
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Answer any two questions: 10x2=20
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State and explain Maxwell’s law of distribution of molecular velocities and indicate it
graphically.
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From Maxwell’s velocity distribution formula, deduce an expression for the most probable
velocity of the molecules of a gas.

WHSRER AT AR T €1 @9 [l e |

Find the temperature at which the velocity distribution function F(c) for Oxygen will be
maximum at ¢ = 420 m/s. Given that m, =531x 10°kg and K =138x 1072 Joule/°C.

(F SN wReEs WaRkE @9 % T AR W 420 mis @7 QLI
m, =531x10"2°kg @R K =1-38x10723 Joule/°C | (2+2)+3+3=10

What do you mean by ‘reversible’ and ‘irreversible’ processes in thermodynamics?
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Describe briefly the operations performed by a Carnot’s engine and hence, find an expression
for the thermal efficiency of the engine.
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A Carnot engine whose low temperature reservoir is at 17°C has an efficiency of 50%.
Itis desired to increase the efficiency by 10%. By how many degrees should the temperature
of the source be increased? 2+5+3=10
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What is meant by the term ‘internal energy’ of a system? Is it a state function? How does
the internal energy of an ideal gas depend on volume and temperature?

(T SIS OCa WeTeR e T S @i 2 Tere =i T oz wrerms 2 s
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Apply the first law of thermodynamics to deduce the difference of molar specific heats of
an ideal gas. (2+2+2)+4=10
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9. (a) What are meant by ‘emissive power’ and ‘absorptive power’ of a body?
(@I e RS el @ CiiRel e w@Ie (@i 2

(b) State Stefan-Boltzmann law of blackbody radiation and establish Newton’s law of cooling
from it.
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(c) A blackbody at a temperature of 1646K has the wavelength corresponding to the maximum
emission (A,) equal to 1-78 micron. Find the temperature of another blackbody if its A,
is 14 micron.

G FRIET Ol 1646K R @ SIH W T (A,,) O N 1.78 TEww | A7
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