MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY

P.0.B0ox 972-60200 - Meru-Kenya.
Tel: +254 (0)799529958, +254 (0)799529959, +254 (0)712524293
Website: www.must.ac.ke Email: info@must.ac.ke

University Examinations 2019/2020

THIRD YEAR, SECOND SEMESTER EXAMINATION FOR THE DEGREE OF
BACHELOR OF PHY SICAL SCIENCE IN CHEMISTRY

SCH 3305: STATISTICAL THERMODYNAMICS

DATE: OCTOBER, 2020 TIME: 2HOURS

INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKS)

a) List two configurations in which molecules may exist. (4 Marks)
b) Define the following terms; (8 Marks)
(i) Population of astate
(if) Statistical thermodynamics
(i) Boltzmann distribution

(iv) Macroscopic state of a system

C) Explain what a dominating configuration is. (4 Marks)

d) Explain the difference between distinguishabl e independent molecul es and
indi stinguishable independent molecules in terms of Q and gV (4 Marks)

€) Describe the physical significance of the partition function. (5 Marks)

f) Distinguish between the two statements of the instantaneous configuration of the system
{N,0,0,. . .}and{N —-2,2,.. .} (5 Marks)

QUESTION TWO (20 MARKYS)

a) Explain the following terms;
(i) Weight of aconfiguration (3 Marks)
(i) Molecular partition function (3 Marks)
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(iii) Population of a state (3 Marks)

b) Give the expression for calculating the weight of a configuration {N,, Ny,. . . .}
(4 Marks)
C) Calculate the number of ways of distributing 20 identical objects with the arrangement 1,
0,3510,1 (7 Marks)

QUESTION THREE (20 MARKYS)

a) Define the terms in the following expression. (3 Marks)
1
B = T
b) Write an expression for the partition function of alinear molecule (such as HCI) treated
asrigid rotor. (5 Marks)
C) Calculate the proportion of I, moleculesin their ground, first excited , and second

excited vibrational states at 25°C. The vibrationa wavenumber is214.6 cm™1.(6 Marks)
d) Calculate the tranglational partition function of an H2 molecule confined to a 100 cm?®
vessel at 25°C.(Usem=2.016 x 1.6605 x 10727 kg); h = 6.62 x 1073*Js, and

k=138 x 10723JK~1 (6 Marks)
QUESTION FOUR (20 MARKYS)

a) What is entropy from a statistical thermodynamics point of view? (5 Marks)
b) Explain what is meant by the term canonical ensemble. (5 Marks)

C) Using the Sackur-Tetrode equation, calcul ate the standard molar entropy of gaseous

argon at 25°C given that :
5/2

Sri = Rln(%j
Y

Where kT = 4.12 x 10721J;p% = 105Nm=2and A = 1.60 x 10~'*m (10 Marks)
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