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INTRODUCTION PAST PAPERS

UNIVERSITY OF THE PUNJAB*._

Seventh Semester 2018
Examination: B.S. 4 Years Programme
PAPER: Statistical Mechanics TIME ALLOWED: 30 mins:-__
. Course Code: FHY =401 MAX. MARKS: 10 .

Atternpt this Paper on this Question Sheet only.

NOTE: Try tw be focused and give only precise answers, of the asked questions.

Section-1
.Ml

Fowr possible answers A, B, C, and D to each question are given. Encircle the correct answer. Culing
anx] overwriting is not allowed. 10

1. Which of the following space is used in sintistical mechanicsT
(&) configuraleon space () phase space {c) Gamma spece (@) both b and o

2. Which i pot conserved in WVT ensembile?
{a) encrgy (b temperature {c) numbser of particlas [d) Mone of these

3. The spin of He-4 is
(a) 2 {b) 0 {c) 12 (d 1

4. An easemble in which system can exchange both cnergy and particles with a reservoir s known as
() Micra Canonicsl (b Grand canoaical (=) Cancinécal {d) bath b and &

5. Free clectrons in metale obey
= (a) Bose-Einstean stalistlics

(b} Fermi-Dirac staiistics

(c) Gibbs statistics

(@) Maxwell-Bolezrmann siatistics

5. Photons arc described by

(a) Maxwell-Bolizmann satistics
{b) Bose-Eimsiesn satistics

ie} Ferma-Dirnc statbsitcs

{d) AN of these

7. Which can be determined from canomical Partition fencizan?
{&) Free snergy (b} Average energy  [C) cntrapy (i Al of these

B. For indistinguishuble partiches
{2} wave fanctians pwverlap (b) no wave fanctions  {c) Fauli exciasion ahways hold {d) bosh a ond ¢

9, Nao twa electroms cam exist in same quanium slage. This B known as
{a) Heisenberg Principle (b) Pauli exclusion Principle {c) Bobr principle (d) Mone of these

10. The entrapy of n system in a single pure quandum state &5 zemo, This s known as
{a) first law of thermodynamics  (b) third law ol thesmodynamics (o) secomd law of themeadynamics
(d] zeroth law of thermod ynsmics

THERMAL AND STATISTICAL PHYSICS Quanta Publisher




UNIVERSITY OF THE PUNJAB PAST PAPERS

UNIVERSITY OF THE PUNJAB

.ilil-lll-lll’!-l'l!!.!'-"l
L]

Seventh Semester 2018 .

*

“i. : B.s. ‘ . R.n N'l LELRRRNRA T L L]

*‘il..l'.'lllll.lllllllll

. PAPER: Statistical Mechanics TIME ALLOWED: 1 hrs. & 30 min:
Course Code: PHY-401 MAX. MARKS: 50

Attempt this Paper on Separate Answer Sheet provided.

NWOTE: Tey do be focused and give only precise answers, of the asked gnestians,
Section-11

. Nal
Answer the fallowing short questions. Each question carries equal marks {20)

(i) What are limitations of Debye's model?

(i) Defire (a) NVT ensemble (h) chemical potential

(i1i) What is meant by degenenate Fermi gas? Which statistics is imvelved n o?
(iv) Define Gibbs free energy and enthalpy.

(v} Whal are draw backs of Elmstein model?

(}.No.3
{a) Discuss concentration Muctuation for grand canonical ensemble, (6)
(b} What s Gibbs paradon? How can we resolve if? {4)

0.No.4

y (a) Define Photon gas. Derive Bose-Einsiein distribution fumction. (6)
(b} What & Bose-Eingtein condensate? Under what conditions it is formad? Give examples of this state
of mater. (4)

Q.No.2
{3} Define density operator, Is it linear? What s its significance? (4)
{h) Wrike down propertics ol density malai, Also defing mixed stase and pure state. ()
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Govt. College UNIVERSITY, FAISALABAD

Programme: BS Physics

Semester: 7" Part: Subjective Credit Hrs.: 3(3-0)
Course.Code. PHY-606 _____ Course Title; Statistical Mechanics Marks:60_

Time allowed: 2:30 Hours
Note: Attempt all questions. All the questions carry equal marks.

Q-2(n):

Write atleast three important properties of entropy. How do we sel up an expression for the entropy in

statistical mechanics? (10)

What is STIRLING Approximation? Use it to SHHOW that: log| Nr‘z:-l' log(2N/e)**. (02)

Write note on the following: Grand Canonical Ensemble (08)
Given  the  statememt of MAXWELL-BOLTZMANN  Velocity  DISTRIBUTION,

w(v) = 41:( )"‘ " dv, explain what this statement means in your own words that the MOST

PROBABLE SPEED is given by: v, -(3[}" (10)

How can we understand GENERAL tendency for the ENTROPY of a closed sysiem to INCREASE? (04)
Calculate the specific heat at constant volume for Helium at 30 K and 450 K. (06)

Show that a Simple Harmonic Oseillator (SHO), the orbit in PHASE Space is an ELLIPSE. Also mention
values of SEMI Major and Minor axes. (14)

Discuss the Analytical Nature of P (g, p) for a Microcanonocal Ensemble (06)

-

: V.x
Show that the CANONICAL Ensemble PARTITION Function of a PERFECT GAS is: Z =1?IL§{FP .

where JE‘:[!__M:;")T' and THEORETICALLY show that this FUNCTION must produce the

n

v
“5) 3N
ENTROPY of a form: & = Nlug[—i":’rn—z-. (10)

A sealed and thermally insulated container of total volume ¥ is divided into 1wo equal volumes by an
impermeable wall. The left half of the container is initially occupied by n moles of an ideal gas at

temperature T, The CHANGE in ENTROPY of the system when wall is suddenly removed and the gos

expands to fill the entire volume. (10)
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Q.No.0I Choose the correct anumey -

1. The L i ¥
average value of phyvical quandity A (. p) for sctusl syutem of interew iy

- =

A= |
2 Alg. pVPig. et

bya="T -
= L Memotepnar @]
=

Mg prolg, g pdT

>
-

The value of Y(CAC,) for & DIATOMIC GAS madecule
a) |66 wia

The trajeciony of S.H.O in phase space is
ﬂlilli.pu

€) 133

b)) Circle
‘hh“hwm“hmw“h.
W) Sum of individual b) Product of individual
probability probabitity
5. According to M ——
o) BhyThom

<) Pasabola

) Subtraction of
imtividusal probabificy

& By Timm)*
6. If a change is reversible, we cannot have
nﬂ—-— >0 " — =0

) (Bl T)H"?

. S————T

a) Fermi-Dirmc Wy Bose- Finstein

of identical bl il

<) Max Well-Bolizrmann

& If the wave functi

a) Boson B Fermian ) Photons

.
dyd= | anq
-

d) Spiral

d) Divition of individual
ok liny

the average speed & of the particle of & classical gas is

o) =B, T

i both a) & b)
7. PLANK's formuds for BLACK BODY sadistion can be derived from STATISTICS

d) () mnsdl ()

P sagn when these are interchanged. the particles are

d) Megatron

9 In case of micro canonical m.mmurmm_umu

) Greater ithan | b) Less than O c ) Dnifferent

10. Which of the ollowing is truc in regard 1o the encrgy of an isolated sysiem
a)dQ #0

brdW £ 0 @ E = constam

=1 1. A red glass piece is heated until uwmmmmm-mup- will be

u) Fed b) Ovange @ Groen

ic stave of

& Sanc

&) All of the mentiosed

d) Violet
_.?

12. Which of the following parameters does not ch the th

b) Temperature c) Pressure:

) Volwme

13 Wiich is g ful arvang

i box-2

a) ol gl iyt | PN o) ! il 1) gt

= 3 and

14, What will the total ber of
"o
15, The relation for heat da
a) k=M 2wl [ R B P €) A= kpviph
lo.T-wrmwmwumhﬂmm“
) Closed system g Open system
IT.deuem#lmwrﬂhqmwmﬂ
a) Sum @ product

18 The system will do work as much its Helmboliz free energy as

o) F=-Thogd €) F=ThogZ

b) 5 )k

ity of

b) Parthcle system

b) Dyfference

a) F= I logZ
s it

- Work

for case of m partiches and two boxes, if my in box-1 and pemaining my= -y

d) m! (et} my!

an

g—ui:[-kn.lu——ﬁnnuh’#hﬂﬁmm]

d) A= L RkgwlpN

d) Isolated system

d) Ratio

&) F= - TlogA

is always equal 1o

19. The diffies moilar specific heats ot L

sl
a) Ar&rl’d-l)"l number W) Gas constant ) L4l
0 mmwamtmwmﬂ in Energy state o is given as

s} 1714 [exple- u¥T] W1/ -[exple- )] <) 1A+ fexp (=4 0T

) Gibbs Constant

d) 1 /14 [exp (e - mdl
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