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The figues in the margin indicate full marks.

Candidates oe rcquircd to give their answers

in tlpir own words as fo os practicable.

l. Ansnier my rna qne$ions : 2x24

(a) In Liowille's theorcru if p does not depend on 4
ard p elglicitty, tben pnove lhat p = coDstant

(b) For ideal gas, find an expression of micmstates

a(E,N,I/$E).

(c) Hox cmcep of rrcgaive ttrrperdlrE is itttodumd?

(d) For spin % particle i=oi+re show that

o=](f+F.)-
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(2)
2. Answer any tru qrrcstiom :

(a) If Hanilonim of a single prticle

4x2=8

g= P3"*
2mr' 2mr2 sinz 6'

Fird an oe,r€ssion of equation of state.

(b) Ded.rce m oeltssion of camical prtition fimctiott

for 3D q nnrn Hrrnonic oscillaor.

(c) rr Ir=['" o).
\o ezl

Pmve tlrat diagonal el€metrts are satiory in time

and the off-diagonal elements oscillate with

fiEquercy (e, -er)/t.

(d) Find an expression of Fermi-Dirac distribution

finctbn ftom gand camical eosemble-

3. Answer any onc qu€stion: 8x 1=8

. .^LE
(a) Pmve thd pr.l =![1F Q -r-)2 for a particte

in a bo< of infinite Potedat

(b) Co$id€r a box containing m ideal classical 9s a
presue P ud tenrperanre f. The ualls of the box

have No abaorbing sites, @h of wtrich can absorrb



(3)
one molecule of the gas. lct -e be the enerry of

an absorbed molecule'

(i) Find the fi€acity of the gas in trrrns of 7 and

P.

(u) Find the average number of absorbed

molectles d low md high-pressure limits.

Internal Assessmcnt : 5 marks
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