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BACHELOR OF SCIENCE (GENERAL)
(BSCG)
Term-End Examination
December, 2025

BPHCT-135 : THERMAL PHYSICS AND

STATISTICAL MECHANICS

Time : 2 Hours Maximum Marks : 50

Note : (1) All questions are compulsory.

However, internal choices are given.

(it) The marks for each question are

indicated against it.

(iit) Symbols have their usual meanings.

(iv) You can use a calculator.
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1. Attempt any five parts : 5x2=10

(a) Write Zeroth Law of Thermodynamics

and state its physical significance.
(b) Draw Andrew’s curves for COs.

(c) Write the expressions for U,v,,, and v,

for a Maxwellian gas.

(d) Write the expressions for enthalpy and

Helmholtz energy.

(e) Write the expression for Cp -C, for an

1deal gas and a van der Waals’ gas.

(f) State dJoule-Thomson effect. Write
the expression for Joule-Thomson

coefficient.
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Plot spectral energy density of a black
body with wavelength at three different

temperatures (T1 > T2 > Ts).

Write the Boltzmann relation between
entropy and probability. What is its

significance ?

Answer any two parts : 2X5=10

()

(b)

(©

Obtain an expression for survival

equation for distribution of free paths.

Define coefficient of wviscosity. Discuss
the effect of temperature and pressure

on viscosity.

Show that sedimentation is an example
of Brownian motion. Discuss its utility

in daily life.
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3. Answer any fwo parts : 2x5=10

()

(b)

Derive equation of state for a
thermodynamic system assuming
volume as a function of pressure and
temperature. Imposing the condition
dV=0 and dT =0, prove that the
thermodynamic variables are connected

through a relation :

(53,

1 g of water and steam at normal
atmosphbic pressure occupy 1 cm3 and
1671 cm®  volume, respectively.
Calculate the change in internal energy
for vaporisation of water at 100°C. Take
latent heat of steam as 540 cal and

J=4.24J call.
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(¢) Obtain Laplace’s formula for speed of

sound.

4. When two phases of a substance coexist in
equilibrium at constant temperature and
pressure, their specific Gibbs’ free energies
are equal. Using this fact, obtain Clausius-
Clapeyron equation. 10

Or
Draw the indicator diagram of a Carnot
cycle. Obtain the expression for the work

done during one cycle of Carnot engine and

hence deduce its efficiency. 2+4+4

5. Starting from  the expression  for

thermodynamic probability given by :

(g; +N; -D!
M=K e ot

obtain the expression for Bose-Einstein

distribution function. 10
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Or

Define Fermi energy. Obtain its expression.
Calculate the value of Fermi energy for

copper.

(Given that : % =8.53x10%8 electrons per

m-3, me=9.1 X 1031 kg and h = 6.62

X 1034 Js.)
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1. T&=i gier 9 & W SIfST 5x9=10

(%) SEANTGeRT &1 Ian wife Frm fafed &R

U ifder Tneferar saET|

(@) CO; & fag Tgl gI5hi ! TTOT |

(M) Hoafad T & fau g,o... dA@ v, &

> “rms D

=eh fafeu |

() T iR SRS el & et forer |

(%) enet 9 Td ave 9w T\ % faw ¢, - C,
1 ot fafem |

(&) S[A-AHT 9919 1 HeH felfey | - 2wed
T[0Tk kT =eieh fefen |
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(®) w1 fafexm & o Teagdl Sei o= &
qoIE & gel A SToNT-STeN  aTaET

(T1 > Ty > Ts) W ARG GifaQ |

(1) Tt TR WTfaehdl @ Se SieesHM Trr &l

fefere | 59 T i Eieehdl 1§ ?

2. Tw=l gr v & W ST . 2x5=10

(%) oK Wl & W o feTu Afsiier TRl
STk IT hifsIT |

(@) T Ui 1 g fafew ) e ™

AMIHH T 16 o FTE i == Shifeg |

(M) fag wifau f& sEdRA FA=t fd &1 3SR
T e Sfrem H TRl SUAIfEr & 9R H

HHLART |
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3. o=l < ari & s ifse . 2x5=10

() SEANTAeh T o oIy 7o THIRu oa

HIfeT | A ST fof raq, <« TR aae

FHATE! dV =0 T dT =0 39 Tiqaei &

fou, fag wifee o SsarTfaes =R f=fafed

Ty g 92 B4 T ¢

(B0

P ) L aT )y \ oV Jp

(@)1 g I IR 919 & I A TIHSAE
TE W 1 cm? T 1671 cm? HHA: BT T |
S s 100°C A9 W SeUiRTo s T
ST Sofl | qRaH IRepferd it | |Td
T T 3ol 540 cal A J = 4.2 J cal!

g |

(1) & s S hl AT 5 U Shifo(g |
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4. 5o fHdt ggred i ) waTerd STeR AT qen <re

R grereeen § It ¥, @ At fafvrse fisw g

Sol GAM Bdl T TH 9 w1 ST Hh

FATTTG - FAURT THIHIU ST HITT | 10
3t
T sk hl Yok ARE WTaT | FHHE! 51 51 Th
=k H fohT T h1d 1 sk U Ty 3IR STaue
SHET &1 U RIS | 2+4+4
5. fefafed few 7w SoAFfdRt  wifdeshar &
SEE

(g;+N;,-1!
WIND =11, 1

Y IEA B A3 ded e hl sih

YT ShITSTT | 10
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3qer

TH el bl gRTEG HIST ) TR 5 ITw
FHIfS | dfd & T wH Sl 1 7F Y HIFST

femma g : 10
N 28 < _
(V=8.53x10 ol Ifd m-3,

me=9.1x1031kg 3IRh =6.62 X 10-3¢ Js 1)

X X X X X
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