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3) (@) 1) Write the Hamiltenian for a real systeny in terms of first on

2) (a) The Sackur - Tetrode equation for the molar r-):'if"z'-opy of a perfect]
._.2,’;
could be written in the form of S, = R !1‘1!\ ------ —ﬁ\ where a isa(

constants,

-

| o 1d ¢ (eky™ 2 Qum)3le
i) Show that the combination of constants of ¢ = Sol T .;.

i !1?3
terms  involved in this expression.
ii) From the Auxiliar A4 “i]UzltlﬁT] dG = VP - §dT, show that the
Gibbs energy when heating the sample from 7T, i_.{:} T, at constant
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iii)  Evaluate the change in molar Gibbs energy that accompanies

sample rom 273 Kto 273 K

- constant pressure { 1 = 79,9208

[Usef xde =xlnx - x]

(b)  Calculate the ratio of the transtational partition functions of D; i

at the same temperature and velume.

- theory.
i) bhﬂw that the average energy of the system is given by,
ol s=g 9% g pO 5
Where < E® > = Average energy of the ideal system = (UL

< ED) > = First order correction to the energy :zf(qu}:

i) Aparticleofmassmisinat beg l‘mh, IJ length a. The potential en
is given by the functionV = kx®. Usin i the Perturbation t

; = ) s T i
function inside box as i = _/:{- sin {’;) #
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show thatthe average energy of the particle inside the boxis,

[Use [ x?sin®bx dx =



(7)) Constructa p
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