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Answer 10 marks, from the following

What is probability of any event occurring? (1)
Define partition function. (1)
Derive the expression of internal energy in terms of partition function. (2)

Calculate the number of ways of distributing 20 identical objects with the arrangement 1,
0,3,5,10, 1. (2)
Write down the Boltzmann distribution equation in terms of partition function. Clearly
mention the terms involved in it. (1)
Write down the consequences of zero-point energy of linear harmonic oscillator. (2)
Prove that [L?, Lx] = 0. (2)
Give two examples where Newton — Raphson method fails. (2)
Show that central difference method for numerical differentiation is more accurate than

forward or backward method. (2)

10. Calculate <x*> for harmonic oscillator in ground state,

= (9" exp(-ax?/2), and [ 2% exp(-ax?) dx = = | @




