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1. Assume that Earth travels relative to an mertral frame of reference attached
the center of the sun, wrthﬂrevelocrty V.
(2) Find the average speed of a hght pulse< v, >, relative to Earth, travelmg
forth and back along a line parallel to ¥, in the sense that the time required
- fora round tnpbetweentwo points &dlStﬂIlOB d apartouEarth is2d/<v, >.
(%)
(b) Find the average speed of a light pulse, relaﬁvetetheEarth,
traveling a round trip along a line perpendicularto #. - (5%)
- 2. (a) At what value of the speed does the total energy ofapmucleexmd its rest
energy by 20%7 (5%) :
~ (b) Find 1ts momentum in terms of its rest energy. (5%)
3. (a) Compute the force exerted on the palm of your hand by the beam from
. al000W flashlight if the light reflects from your hand. (5%)
(b)Whatwouldbethe mass of a paruelethatexertsthesamefereerfyou hold
it at Earth’s surface? (5%)
4. (a) Why the Planck’s law for the encrgy density dlstributrou ﬁmetrou u( f)of the

3
- radiation in the cavrty W f) = —r— 3 5 'y’ = Icl can be usifer a blackbody? (5%)

- where frsﬂleﬁ'equencyefﬂleradrahon.

(b) Find the temperature of a blackbody lflts spectrum has its peak at
wavelengthA_ =03cm. (5%) '

[A=6626x10"% /s, k=138x102J/K =8 6l7x10"eV/K]
5. (a)WhatrstheComptoneﬁ’eet? (5%) | |
(b) What is the energy of a photon whose wavelength is equal to the Comptou
 wavelength of the proton? (5%)
6. Find Planck’s constant and the¢ work function of the surface by using the
following information. A metal surface illummatedby 5x10'*Hz light emits
electrons whose maximum kinetic energy is 0.5¢V . The same surface

illuminated by 8.6 x10'* Hz light emits electrons whose maxitnum kinetic

energy 18 2¢V . (5%) .
7. A free particle ofmass m moves backandforth between rigid walls separated
by a distance 1.

(a) Show that the allowed values of the de Broghe wavelength are given
- byA=2lin whaenlsaposmvemteger.(S%)
(b) Denive a general expression for the allowed kmﬁre encrgy of the paruele.
(5%) |
(c) Find the uncertainty in momentum for the particle in the groundstateand
first excited state. (10%) |
8. meﬂrequantumtheetyefmehydmgenatom,whatmtheanglwbetween
its orbital angular momentum vector L and the z-axis for energy quantum
number (a)n =2, (5%) and (b) n =37 (5%)
9. The total energy of the system E =11¢ of a gas of 4 particles, each particle
can occupy a state of energy E, = ne, where n is an integer (1,2...). -
LlstaUpossiblemaemstetesauddetemneﬁwnumbetofmrmesmﬁesassmted
with each macrostate, for '
(2) a gas of classical atoms. (5%)
(b) a gas of bosons. (5%)
(c) a gas of fermions. (5%)




