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INSTRUCTION: Answer question 1 and any other four questions
QUESTION 1
@ i- What do you understand by statistical mechanics? 2 marks
ii- Four coins are flipped in succession. Find the total number of possible outcomes.
2 marks
(b) i- Differentiate between permutation and combination. 2 marks
ii-Seven physicists assembled for a meeting shake hands with one another. How many
handshakes take place? 3 marks
(© i-Define Entropy and state how it relates to probability. 2 marks
N
ii- Using "'/, = (vf ) and  AS =nRIn (U—f) 5 marks
l /Ui Vi
Show that; S=Kln(W)
(d) i-, Differentiate between macrostate and microstate. Give examples. 3 marks
ii- Briefly explain each of the following:
1. Microcanonical ensemble 3 marks
QUESTION 2
Derive the probability W, (n,) for finding the particle at position x=ml after N steps.
12 marks
QUESTION 3

A particle of mass m is free to move in one dimension. Denote its position coordinate by x and its

momentum by p. Suppose that this particle is confined with a box so as to be located between x=0

and x=L, and suppose that its energy is known to lie between E and E+dE. Draw the classical

phase space of this particle, indicating the regions of this space which are accessible to the particle.
12 marks


https://bit.ly/36KiPnm
http://www.a-pdf.com/?wm-demo

'Click to download more NOUN PQ from NounGeeks.com

QUESTION 4
Consider two system A and system B with constant specific heat C',and C'; and originally at

respective temperature T,andT,, are brought into thermal contact with each other. After the
system come to equilibrium, they reach a come final temperature T, . What is the entropy change
of the entire system in this process?

Isolated system
12 marks

QUESTION 5

5. With the help of the partition function, z ="y e ”™**™%") compute the Maxwell-Boltzmann
R

distribution. 12 marks

QUESTION 6

Using the Taylor expansion and derive the Gaussian distribution. 12 marks
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