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PHYSICS
Thermodynamics and Statistical Physics
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Paper : PH-05

[Time: 3 Hours] [Maximum Marks: 70]

Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section.
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Section-A 7x2=14
(Very Short Answer Type Questions)
Note :-  Answer all questions. As per the nature of the question delimit your answer in one word,
one sentence or maximum up to 30 words. Each question carries 2 marks.
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1. (1)  What is physical significance of entropy?

T a7 Hifde Arfedr =T 8?
(i1)) Describe Gibb’s free energy.
Rreq Jad ol &1 faa=a=r fbiorg |
(111)) What is the value of entropy of a crystalline solid at absolute zero temperature?

WA I A9 R el 3 &1 Ui &7 79 fhaer gar 87

(iv) State Carnot’s theorem.

HH! BT T ey |

(v) Draw a Carnot cycle on a T-S diagram.
T-S 3G WR ST ap FHAN |

(vi) What is the temperature of inversion?
SHAY A9 fd FEd 87

(vii) What is the meaning of degree of freedom?

Al DI IS BT T 312 272
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Section-B 4x7=28
(Short Answer Type Questions)
Note :-  Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 7 marks.
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2. Derive expression for mean free path in terms of T and P.
dqY d S19 & wU H AT Gad U b o) @i gea DI |

3. What happens to viscosity of gases and liquids when they are heated?

A1 T gal Bl TH BT W STdh! AT A geoldl 87

4, Determine relation between entropy and thermodynamic probability.

UeTdl U4 ARG UTfidar ® deer Sq fhiomg |

5. Prove that -
—Gc_T (%) = _r2[2 (S

Enthalpy H = G — T (aT)P = -T2 [ (T)]P

Where G is Gibb’s function and T is temperature.

g BT —

S H=G-T (2¢) = _12 [2 (S

b H=G-T (aT)p =T [aT (T)]p

el G fired %es Ud T a9 2|
6. Calculate adiabatic expansion ratio for an ideal gas (v = 1.5). The efficiency of a

Carnot’s engine is 66%.

Teh BT DI GECAT 66% © | $AH Tgad ATeY ¥ (v = 1.5) BT wg™ YAR U
I BITY |

7. Establish the relation for efficiency of Carnot engine.
BT O PI GEAT BT AT Ied~ BIIVTY |

8. Discuss third law of thermodynamics and negative temperature.

SRS & J 799 gd Foneid arg &1 f[aaemr s |

0. State and prove Nernst heat theorem.

TIRE ST T BT BT B g DI |
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Section-C 2x14=28
(Long Answer Type Questions)
Note :- Answer any two questions. You have to delimit your each answer maximum up to
500 words. Each question carries 14 marks.
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10. Calculate the temperature to obtain relative probability e* or e for two states with

energy difference 4.8x102! Joule.

4.8x107!' S SHoll R & T WRI B ATUEIG YIRISHAT e 0T e B8 & foly arg
DI ITOET BT |

11. Establish barometric equation on the basis of Maxwell Boltzmann Statistics.

HRIAE — dlecoli AiRGD! & AR UR ARYETd FHIBRYT RIS BIFTY |
12. Derive fermi - Dirac distribution law.
HHT — 0@ AR fm &) e S |
13.  What is Planck’s postulates? Obtain the plank’s law of energy distribution for a
blackbody.
i B ATIRT Bl fIRed | 399 HTHT # ot fJaRer M g1 iy |
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