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An X ray of wavelength 0.05 nm scatters from a gold target. (a) Can the x ray be
Compton-scattered from an electron bound by as much as 62 keV? (b) What is
the largest wavelength of scattered photon that can be observed? (c) What is the
kinetic energy of the most energetic recoil electron and at what angle does it
occur? (20%)

Consider a particle whose normalized wave function isw(x)=2ayaxe™ for x>0
and y(x)=0 forx<0.(a) Write down its wave function in momentum space and

use this to calculate (p)and. <p2>. (b) Find the location of maximum possibility

to find this particle. (c) What is the possibility that the particle is found between
x=0 and x = 1/ar? (20%) '

A measurement of S, for a spin 1/2 system leads to-the eigenvalue +4/2.
Subsegently, a measurement of S,cosp + Swsind is carried out. What is the
possibility that the result is +1/2. (20%)

An electron in an oscillating electric field is described by the Hamiltonian
operator H = p*2m - (eEocosmt)x._ Calculate expressions for the time
dependence of (x),(p) and (#).(20%)

An electron in the Coulomb field of proton is in a state described by the wave

function %P%m(F)+3qu(F)~szo(F)+J5W21_n(7)]. (a) What is the expectation value

of the energy?-. (b) What is the expectaiion value of L*? (c) What is the
expectation value of L,? (20%)
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