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Note: (a)All questions are compulsory.

(b)Marks are indicated against each question in square brackets. x
(c) The candidate is allowed to make Suitable numeric assumptions where%)er requi'red for
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solving problems g,y T

[CO-3] [2+3]

Q2. A ball at 1200 K temperature is allowed to ¢ool down m air at an ambient temperature of 300
K. Assuming heat is lost only due to radiation, the d1fferef1t;a1 equation for the temperature of the
ball is given by #

a9 _

Where @ is in Kelvin and #is in second F md the temperature at t = 480 second using Runge-
Kutta 4" order method. " [CO-2] [S]

Q3. Write down the basw aSSumptloné of the Thomas-Fermi approximation for many-electron
system. Write down the Thomas—Ferrm energy functional Epz[p] as a function of electron
density of an atom P [CO-5] [3+2]

Q4. What are the statements of the Hohenberg-Kohn theorem? Prove the two statements.
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[CO-5] [2+3]

Q5. What IS local density approximation {LDA)? What is the form of exchange-correlation
cnergy functlonal under LDA for without spin and with spin system? [CO-1] [1+4]

Q6. What is Kohn-Sham approximation for solving many-electron system? Write down the
energy functional given by Kohn-Sham approximation. What is the formula for exchange-
correlation energy functional? [CO-3] [2+4+4]
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