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PHE-06 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2013 

PHYSICS 

PHE-06 : THERMODYNAMICS AND 
STATISTICAL MECHANICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. Use of log tables and non-

programmable calculator is allowed. Symbols have their 

usual meanings. Marks are indicated against each 

question. 

1. 	Attempt any five parts : 	 2x5=10 
(a) Calculate the thermo-e.m.f. across the two 

junctions of a thermocouple with 

C1 = 44N°C-1  and C2 = — 0.01 [A,V°C -2, 

when its hot junction is at 500°C with 

respect to the cold junction. 

(b) Show that increase in pressure decreases the 

melting point of water. 

(c) Write Hess's law. 

(d) Discuss the physical basis for finite energy 

of ferrnions at absolute zero temperature. 

(e) Considering a Carnot engine. Show that 

the absolute zero is unattainable. 

(f) Briefly explain the principle of equipartition 

of energy. 
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(g) Write down the Saha and Bose's equation 

of state. What value of critical coefficients 

is predicted by it ? 

(h) What is B-E condensation ? 

2. (a) Name three thermometric properties which 	3 

have linear dependence on temperature. 

(b) What is thermocouple ? How is it used to 

measure temperature ? Discuss its merits 

and limitations. 	 2+3+2 

3. (a) What is entropy ? Obtain the first law of 

thermodynamics in terms of entropy. 	2+3 

(b) Show that entropy of mixing when two 	5 
different ideal gases are made to diffuse is 

given by : 

= — R [x1  In x1  + x2  In x2] 

Where x1  and x2  denote mole fractions of 

two gases. 

OR 

(a) Show that out of all heat engines working 	7 

between same temperatures the reversible 

Carnot engine has the maximum efficiency. 

(b) A Carnot engine is made to work between 	3 
0°C and — 200°C. Calculate its efficiency. 
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4. What is transport phenomenon in gases ? Obtain 

expression for coefficient of viscosity of a gas if 

the average number of molecules crossing an area 

1 
is given by An = 4n v . Discuss its temperature 

dependence. 
	 3+5+2 

OR 

What is Brownian motion ? Discuss its 

significance. Obtain expression for mean square 

displacement using Einstein's theory. 	2+2+6 

5. (a) The F-D distribution function is given by : 	2 

f (€)- 
1 

e 13(€  w)+1 

Plot it for T= OK and T= 

(b) Calculate ground state energy for a 	8 

completely degenerate FD gas. 

OR 

(a) Derive Boltzmann-entropy equation : 	7 
S = kB  In W. 

(b) Consider sun as a black-body whose interior 	3 

consists of photon gas at I= 3 x 106K. 

Calculate the energy density of the solar 

radiation. 

Take cr = 7.56 x 10 -16 J -3 K -4. 
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(a) t) cl1L1-47 q44-1 a-C1 	4R.74.  ITT clI e.m.f. Ohl 

117 LIR* rc-Icf 	 1=40µV°C-1  3-11T 
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500°C 	t I 

(b) fizrz 	rcb qt.! -41f-4 	ER Errt 	41011* 

4, 4-1 tr 	 t 1 

(c) N 	f-d-q-14 f I 
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(f) 6,11 Trii-f4941-4-i fiRziff c) 4 	1I oiRsql 	 I 

(g) TUT 47 	3-1-dT-2.TT t-11-11c4-)(u1 fry I 	 

31-747 	 chi irrq 01,-11 	 t? 

(h) 44-1-1 .N1 t? 

2. (a) 	d 	 dl4 - l-f1 	quiwi 	 c111-1 4-111 ITT 	3 

arf-Td--dr t 

(b) 	c114-1-7 	t? 7:1-*7 c114 4 11-1 1471-14 

	

op-4-1-7 r-f 	r(AtIcil 

#141fF41 	 2+3+2 
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324-14 f9-714 ir I  
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anror 
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749-ft -Terr 	6c9bilu1q 	',41 	.ter 

t 

(b) ki* 	 0°C 3 — 200°C 	3 

MtlirOd -4-zrE `THdl t I T(:r 	LiRchrcid cf).  
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4. IV 14 31-51TFF4 RNe.4-11 	t ? grq t*-4-  

4;1ErrT 	3714 cr>1 4sql An = 
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f (E) — 	
1 
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(b) tf 37:4 	T 7111-f ft 4  --3T4T-2TT 8 
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 	I 

(b)  TfurIT 1-111 94P1 3 

T =3 x 106K. 31-q7 c1144-11-1 	Thlzfa- l-it 	1 

rarctAuil.  all   4Rchrcici cf-). 	4-11-1 

rch : = 7.56 x10-16  Jrn-3  K-4  t I 

e 1-3(€— 11)  +1 
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