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Second Year (T.D.C.) Science Examination, 2018

PHYSICS
(Kinetic Theory, Thermodynamics and Statistical Physics)
Paper-1 '

Timé Allowed : Three Hours
Maximum Marks : 50

PART - A (@UE-37) [Marks : 10
Answer all questions (50 words each).
All questions carry equal marks.
it e ST ¥ | T e o S TE e | S 7
gt gy % 37 WEA T
PART - B (@us-) [Marks : 25

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

e THE Y TH-Ueh W T70 T, T wiel J¥ Fifoe |

Jeier WY 1 ST 250 vreal & fes 7 /1
st v % i TIE ¥
PART - C (@Ue-9) [Marks : 15
Answer any two questions (300 words each).
All questions carry equal marks.
1 3 IF FIT | T I S 300 T ¥ S T 2
Tt el % 3R 99 T
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PART - A
(Eue-31)
1. (a) State the law of equipértition of energy.
Tl & THEWSH #1 f8 FaEd |
(b) What is the nature of Vander Wﬁal‘s forces ?
B e WeRfa T §?
(¢) Transport of mass and energy in gases lead to which

phenomenon respectively ?

ol § geame ud oy @ wue: eE-'{ s

&Il 77 :
- (d) Write zeroth law of thermodynamics.
FATIaeRt SRt gat e fafad |
(e) Draw agraph for Maxwell velocity distribution.
Tergae 97 faaqon & fau s wifew |

(f)  Write one application of clausius-clapeyron heat
equation.
FARTHIE- T ST HIHTT i Tk 1w fafed |
(g) If Wien's constant b = 0.3 cm Kelvin, calculate the
temperature of sun whose radiation has maximum in

green region at A = 5500 A.
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Ife &7 @i b = 0.3 T Hfead, @ gd F AUHH B
o ST foress fafero @1 sfudman X 99t sl W
HH=5500 A REI

(h) Write Boltzmann entropy relation.
SreesTia T gy fated |

(i)  Obtain phase trajectory for one-dimensional motion of
a point mass in gravitational field.
e & 3 farg gerAm w1 U T T & Hen-u
=1 wenfud =it |

(j) Name the statistical distribution applicable to photons.
Why is it so ?
Pt g o] Hie ferator s A faferd | g = ¥

PART - B
(mvs-a)
UNIT - I
(3TE-1)
2. Describe liquifaction of helium.
Fiferem & 201 &1 9o Fifed |
2161/3830 3 PT.O.
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3. Write notes on :
(i)  Kinetic model of gases

(i)  Brownian motion

fewoit fafed .
() T F1 fas "isa
(i) s ofg
UNIT - II
(gaTE-11 ) .
4. Give definition, fbrmula and explanation of mean, rms and most ‘

probable speed in gﬁses.
ﬁﬁﬁmw,aﬁﬁwq\aau&mﬁaﬁnaﬁqﬁw,wé
TqsieRtur e |
5.  Give reasons for the following :
(i)  Doppler broadening of spectral lines
(i) Mean free path increases with temperature
= % R waEd
(i) TEgH el w1 sien fawno
(i) TF G Y A9EE F 9 FEal §
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UNIT - Il

(geTE-11I0)

6. Explain the concept of entropy. Establish that change of

‘entropy is independent of path.

G Ft TR e | i i il § ufteds o @
TH 7 |

7. Explain the process of cooling by adiabatic demagnetization.

TEr fograea A viaer F & WA T THeEd |
| UNIT - IV

(FFE-1V)
8. State and deduce Stefan-Boltzmann law.
e -aliegain Frm 1 sedd ety A
9. Explain briefly :
(i)  Thermodynamic definition of probability

(ii)  Phase cell

wew H HeEd
() Rl S SMaER WA
(i) e IR
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UNIT - V
(3FE-V)
10. Write and explain the relation between entropy and probability.
What is its significance ?
T & Wi % wen gy fafed o weeed | guE w
™ ®?
11. Expalin implications of Planck's constant as nature's constant.
What is its significance ?
Wi fradis & 9 § wiw faais @ ey fafad =
T | S A 82
PART - C
(@us-4)
12. (a) Write the equation of state for ideal gas. State and give
reasons for the modification of this equation for real gas.
Compare P-V curves for ideal and real gases. Define
critical constants.
(b) Compére Joule-Thomson expansion of ideal and real

gas.
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(a) oTeel 19 & form eraeen g faEl | amafas 9 %
fo 3o fory i =Tt oftedy o= § 9 = fag 9@ €2
3TEY o ardfash TG & P-V S8kl &) Ger Hife | i
Faraier aftsrita Tenfs |

(b) mamﬁﬁﬁﬁ%w—z‘mﬁmﬁwﬁﬁql

13. (a) What are transport phenomena ? Derive an expression

for diffusion coefficient in a gas.

(b) How does diffusion depend on temperature and
pressure?

(a) afuma wread == €7 us T H fagwe qunie @ e
ST ST |

(by Tomo qumE 9 g@ W foha yer frek = 872

14. (a) Efficiency of a carnot engine is 50%. Temperature of

its sink is at 27°C. In order of increase efficiency to
60%, (i) how much should the temperature of source
be increased (ii) how much should the temp of sink be
decreased ?

(b) The boiling point of water changes from 100°C to
105.5°C. Calculate the change in water vapour pressure.
Latent heat of steam is 540 cal/g and specific volume

- of steam is 1676 cc/g.
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(a) TF FH §9H & T8 &1 a9 27°C & o e 50% ® i
THHT & 60% A o fo 3G (i) €a 1 arg fohaAn
S B9 (if) T 1 arg feraen wem g

(b) U =T FEYAIE 100°C H 105.5°C STl € | Serarsd
wqﬁaﬁqmﬁ‘wlmﬁwmsm%@ﬁma

Ty = Tafire sraad 1676 59 AHIATE © |

15. Derive the Planck's lradiation- formula for spectral energy
distribution of black body radiations. Use it to obtain Wien's
displacement law. | | R
oo Fafeheon % Srageht St ferreon % ferg, e faeoor
i o RISTT | FHehT SUA Fih ofi foreemred frm wr
ST | |

16. Write notes on :

£ . .-
.

(a)  Application of Bosg—Einstein statistics
(b) Application of Fermi-Dirac statistics
feoquit fafau .

(a) WH-IEEH Tifeast & SFIHAM

(b) Hi-fer wifem ¥ sy
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