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Question 1:

(a) The energy levels of a non-relativistic electron of mass m in a 1D trap of length L are

given by E, = (a::z.z) n?, n=1,2,3,.., where h is the Planck constant. A transition

happens where the electron jumps from the energy leveln = 2ton = 1. Find an
expression for the wavelength of the photon emitted in this transition. [30%)]

(b) The mean lifetime of a muon is 2.2us (the lifetime in its own rest frame). If a muon

velocity in the laboratory is v = 0.9994c¢, where c is the speed of light, find the muon
mean lifetime as measured in the laboratory. [20%]

Question 2:

(2) In the figure below a stick of mass M and length L is shown. Show that its moment of
inertia about its center of mass is given by I = Ml—l:
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[30%]

(b) Find the moment of inertia the stick not about its center of mass (com) but about one of
its two edges. [20%]
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