
Problem 1
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The figure above represents the photons in a beam of light with some fixed
wavelength and intensþ. If size represents photon energy in the picture,
which of the pictwes below best representes a beam of light with half the
wavelength but double the intensity?
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Problem 2

A physícist sets up a series ofpolarizers and finds that photons which are
irntially polarized in the vertical direction pass through all the polarizers
with a net probability of exactly one quarter. If we send in a beam of
vertically polarized light with an intensity 1600 Wm2 through this series of
polarizers, the intensity of the transmitted beam wìll be
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Problem 3

An unstable nucleus of mass M decays into another nucleus of mass m by
emitting an o. particle. The original mass M is

Q!)breater than m - ¡øro,

B) Less than m f ffrq
C) Equal to m + mó(
D) Could be any ofthe above.

Problem 4

Two protons (each with mass 938 GeY lc2.) traveling with equal speeds close
to the speed oflight in opposite directions collide to produce a new particle
of mass M. Assuming that no other parlicles are produced in the collision,
the mass M must be

A)lessthan tl76teytc2. 7t)iB . lBTc
B) equal to 1876 GeYlc2.

@)greater than 187 6 GeY I c2.

D) A"y of the above are possible.
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Problem 5

A photon of wavelength À scatters off an electron that is initially stationary.
After the collision, the photon's wavelength will be

A) equal to À

Ç)ereater thun 1.

@essthan),
D) any of the above are possible



Problem 6

Four photons are sent into a polarizer oriented at 90o to the vertical. Their
polarization states af e
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What are the possibilities for how many photons will pass through the
polarizer?

A) exactly 1 photon will pass through
Ì) either I or 2 photons will pass through
(!)ither 1, 2, or 3 photons will pass through

D) either 2 or 3 photons will pass through
E) any number (0, 7, 2,3, or 4) might pass through

Problem 7

Suppose we build a sealed box which contains a battery connected to a
heater which gradually heats the air inside the box. Assuming the box is
completely isolated, and that the box neither absorbs nor emits any particles
or radiation, what happens to the mass ofthe box (including its contents) as
time passed?

A) The mass increases.
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B) The mass decreases.

/'\( C) [he mass stays the same.



Problem I

A beam of light with frequency 7.5x 1014s-r is incident on ametal, and
photoelectrons are observed with maximum velocity 5 x 105m,/s. The same
sample of metal is illuminated with a new light source, but this time
electrons are observed with maximum velocity 106m/s. What is the
frequency ofthe new iight source? (3 g"i"-l:)
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Problem 9

A photon with energy 100MeV is incident on a stationary particle of mass
200MeY/c2.If the photon is completely absorbed to form ã new particle, ;

what is the speed ofthis new particle (relative to the speed oflight)?
(3 p"r^1s]
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Problem 10

In some fiame of reference, a photon with energy 10eV is traveling in the
negatíve x direction. According to an observer traveling at speed O.gc in the
positive x direction relative to the original frame, what is tlle energy of thephoton? (2 g"r.*s)
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