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

A) Greater than m + g,

B) Less thanm + m
C)Equal tom + wn

D) Could be any of the above.

(53) mmopton

Two protons (each with mass 938 GeV/c?.) traveling with equal speeds close
to the speed of light in opposite directions collide to produce a new particle
of mass M. Assuming that no other particles are produced in the collision,
the mass M must be

A) less than 1876 GeV/c.

B) equal to 1876 GeV/c’.

C) greater than 1876 GeV/c?.

D) Any of the above are possible.




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 of the box (including its contents) as
time passes?

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

() The mass stays the same.
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For the statements:

1) Mass can be converted into kinetic energy.
2) Kinetic energy can be converted into mass.

A) Only 1 is true.

B) Only 2 is true.

C) Both 1 and 2 are true.
D) Neither 1 nor 2 are true.
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E) None of the above
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In a certain exothermic (i.e. releasing energy) nuclear fusion reaction, deuterium
(2 neutrons, one proton) and tritium (3 neutrons, one proton) fuse

into a Helium nucleus (2 neutrons, 2 protons) and eject a neutron in the

process, D + T — He + n. For this reaction,

A) mp + my = my + my,

B) mp + mr <mye +m,

C) mp + mt > mye + my

D) Any of the answers above could be correct depending on what frame of
reference we measure the masses in.
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Elegtrahs are observed to be emitted when a beam gf Kght is incident on a metal. If
we ghange the l{ghf so that the Amplifude of the e}éctromagnetic Avave is increasesl
/, the wavelgngth remains the sate, we will / d that

A) The gurrent of electyop$ coming out of the metal will/ficrease but their
ma / um kinetic gnérgy will not chénge.

B) ThE current of elgofron coming oufof the metal will stay the sgrfie but their
yaximum kinefl¢ energy will ingfease. /

C)/The current of/¢lectrons and their maximum Y inetic energy
same. Y

D) The currentof electrons and their maximum kinetic en€rgy will Koth
increase.

ill both ay the



