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1.

State the Nobel Prize Laureates in Physics last year (2011) and their contribution. (10%)

A particle has a lifetime of 2 x 10® s when measured at rest. Suppose one such particle is created in
the speed of 0.99¢c, where c= 3 x 10® m/s is the speed of light. How far can it travel before decay?
(10%)

What is the uncertainty principle in Quantum Mechanics? Prove its mathematical form from the
commutation relation. (20%)

A particle with mass m in a one dimensional box with infinitely high walls at x = -D/2 and x = D/2 is
initially in the state y(x,0) = [://l(x)+\/§1//2 (x))/2, where y, and y, are the ground state and the
first excited state, respectively.
(a) Start with the Schrodinger equation, show that , (x) = \/ﬁcos(nx/D) and

w,(X) = \/2/D sin (2zx/D) in —=D/2 < x < D/2, and find the associated eigen-energies. (20%)

(b) Write down the explicit expression for y(x,t) att> 0, find the expectation value of position
(X(t)) for the particle. (20%)

Explain what the band in condensed matter physics is. How does the band gap arise? How do we
classify the conductors and the insulators from the band theory? (20%)




