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INSTRUCTION: Answer question 1 and any other two questions

(a) Define partition function (5Smarks)
(b) A certain statistical microcanonical system has only one accessible state with Energy
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E = NkT'In— Where v, is a constant
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(1) Write the partition function of the system (10marks)
(i1) Find the average pressure for the system as a function of volume, and temperature.

Note that the relationship between average pressure and partition function is given as
10
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(a)(i)Two coins were tossed together in a particular statistical experiment.

Write down the set of all possible outcomes which constitute the sample space. (Smarks)

(i1) Mention the relationship existing between entropy and probability(5marks)

(b)(1) Explain the concept of Combination in arranging large number of statistical particles.(Smarks)
(i1) Seven physicists assembled for a meeting shake hands with one another. How many handshake
took place?(5Smarks)

(a)State and explain equipartition theorem (7marks)

(b) (1)Briefly explain Maxwell's Velocity distribution(10marks)

(b)(ii) Draw a schematic diagram showing the Maxwellian velocity distribution.(3marks)

If the partition function for a phonon is given as
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Show that the expression for Helmholtz free energy is given as
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Suppose that the energy of a partlcle can be represented by the expression
E (z) = az” where z is a coordinate or momentum and can take the values from —o0 to 40 .

(a)Show that the average energy per particle for a system of such particles subjected to Boltzmann
statistics is given as E= EkT . (10marks)

(b)State the principle of equipartition of energy and discuss briefly the relation to the above
calculation(10marks)



