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For students undertaking this course, the aims are to:

1 - clarify the relation between thermodynamics, quantum mechanics and statistical
mechanics

2 - investigate the concepts of canonical ensemble and canonical partition function

3 - investigate the canonical partition function for a system of noninteracting particles
including Boltzmann distribution law

4 - train students to apply statistical mechanics for systems such as ideal diatomic and
polyatomic gases
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a- Knowledge and Understanding :

a - 1- understand the basic concepts and the aim of statistical mechanics
a - 2 - recognize the basic postulates of statistical mechanics

a- 3 - correlate the thermodynamic parameters of a system to its canonical partition
function

a - 4 - apply statistical mechanics to systems of noninteracting particles such as ideal
monoatomic and diatomic gases

a -5 - apply statistical mechanics to systems with intermolecular forces

On completing this course, students will be able to:
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b- Intellectual Skills: On completing this course, students will be able
to:
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b - 1 - differentiate between concepts such as macro- and micro- quantum states of the
system

b - 2 - imagine hypothetical considerations such as canonical ensemble and partition
functions

b - 3 - determine the suitable approximations which simplify the application of statistical
mechanics to different systems

c-Professional and Practical Skills: On completing this course, wlbeal g
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students will be able to:
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d-General and Transferable Skills: On completing this course, students bl -2
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d - 1 - work effectively both in a team and independently to solve problems.
d - 2 - use IT and search for information
d - 3 - communicate effectively with his teacher and colleagues
will be able to:
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1- Aims, terms and postulates of statistical mechanics. This involves: The canonical
ensemble - Postulates of statistical mechanics - Canonical partition function -
Calculation of thermodynamic parameters in terms of canonical partition function
2- Derivation of canonical partition function for a system of noninteracting particles
and Boltzmann distribution law
3- statistical thermodynamics of ideal diatomic and monoatomic gases
4- statistical thermodynamics of ideal polyatomic gases
5- statistical mechanical treatment of entropy and the third law of thermodynamics
6- statistical mechanics for systems with intermolecular forces
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1 - class lectures using board
2 - electronic learning using computer, data-show system and the internet

3 - training on solving problems
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The same as normal students, only skeletal disabilities are allowed in
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7- Student Assessment Methods et -]
T Aadiial)
Final exam to assess al-a5, b1-b3
Oral exam to assess di1,d3
Mid-term To assess al-a5, b1-b3
exam
Report to assess di-d3
Assessment Schedule ;i)
Assessment 1 Week #final exam Week 14
Assessment 2 Week #oral exam Week 14
Assessment 3 Week #mid-term Week 8
exam
Assessment 4 Week #report Week 10
Weighting of Assessments SR
Final-Term Examination 80% Pl
Oral Examination 10%
Practical Examination 0%
Semester work 0%
Mid-term examination 10%
Other types of assessment | 0%




Total 100%
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1 - Physical chemistry, I. N. Levine, 4th ed., McGRAW-Hill, 1995.

2 - Equilibrium statistical mechanics, F. C. Andrews, 2nd ed., Wiley, 1975.
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1- Aims, terms and postulates of
statistical mechanics. involving: The
canonical ensemble -Postulates of
statistical mechanics - Canonical 1,2 al-a3 b1,b2 d1
partition function - Calculation of
thermodynamic parameters in terms of
canonical partition function
2- Derivation of canonical partition
function for a system of noninteracting 3,4 a3,ad b2 d1
particles and Boltzmann distribution law
3- statistical thermodynamics of ideal
T yna 56 | a3a4 | b2,b3 d1,d2
diatomic and monoatomic gases
4- statistical thermodynamics of ideal
) 7,8 a3,ad b3 di-d3
polyatomic gases




5- statistical mechanical treatment of
entropy and the third law of 9,10 a3 b3 d1-d3
thermodynamics

statistical mechanics for systems with
, 11,12 a5 b3 d1-d3
intermolecular forces
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