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1. (A) In special relativity, what assumptions are made by Albert Einstein? (B) Is light a wave or a
particle? Support your answer by citing specific experimental evidence, (A) 6%, (B) 8%

2. {A) How to measure the maximum kinetic energy of the photoelectron? (B) How to determine the
value of Planck constant A7 (A) 8% (B) 8%

3. The total energy of a proton is three times its rest energy. Mass of proton i3 1.67x 107 kg, (A) Find the

proton’s rest energy in electron volts. (B) With what speed is the proton moving? (C) What is the proton’s
momentum? (A) 6%, (B) 6%, (C) 8%

4. The allowed electron energies predicated by the Bohr model of the hydrogen atom are correct. (A)
What are the assumptions of the Bohr model? (B) Determine the possible energies of the hydrogen. (C) In
the Bohr model, what things are unsuccessful? Explain! (A) 8%, (B) 6%, (C) 6%

5. A particle of mass m moves in a three-dimensional box with sides L. If the particle is in the third
excited level, corresponding to n™=11, find (A) the energy of particle, (B} the combinations of m, 73, and
na that would give this energy, and (C) the wavefunctions for these different states,

(A) 4%, (B) 6%, (C) 6%

6. (A) What means “bremssirahlung”™? (B) What is “spin-orbit interaction”™? (A) 6%, (B) 8%

P13 10213



