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Ex.1) For what kinetic energy will a particle’s de Broglie wavelength equal its Compton

' ?
wavelength? (10%)

Ex.2) Photons of wavelength A are incident on a metal. The most energetic electrons ejected from

the metal are bent into a circular arc of radius R by a magnetic field having a magnitude B. What is
the work function of the metal? (10%)

Ex.3) Show that ¥(x,r) = 4e'**" satisfies both the time-dependent Schrédinger equation and the

classical wave equation. (10%)

Ex.4) Negleecting the electron spin, show that the number of degenerate states of the nth level of
hydrogen is given by »". (10%)

Ex.5) A helium-neon laser emits light of wavelength 632.8 nm and has a power output of 4 mW,
how many photons are emitted per second by this laser? (10%)

Ex.6) What are the two postulates proposed by Einstein in his 1905 paper for the theory of special
relativity? (10%)

Ex.7) Show that the relativistic kinetic energy should reduce to the nonrelativistic form for values

of particle velocity of v that are small compared with the light speed of c. (10%)
0

Ex.8) For a free relativistic quantum particle moving with speed v, having the total energy of £ and
the momentum of p. For the quantum wave representing the relativistic particle, prove that the
group speed of the wave is the same as the speed of the particle. (10%)

Ex.9) Why do lithium, potassium, and sodium exhibit similar chemical properties?
(10%)

Ex.10) Find all possible values of L, L,, and & for a hydrogen atom in a 3d state.
(10%) -






