Physics 10164 - Exam 5B

Partial credit will be given provided you show all work and are
solving parts of the problem correctly. Points will be deducted
if you don’t show your work even if you get the right answer.

Clearly indicate your answer with a circle or a box and remember
to include correct units and significant figures.

1 (30 pts) A Hydrogen atom has an atom in the level n=4.

3

a) What is the shortest wavelength of light that can be emitted
by an electron transitioning out of this level?

b) What is the longest wavelength of light that can be absorbed
by an electron transitioning out of this level?

c) Which has a greater energy difference, a transition from level
4 to level 1 or a transition from level 4 to level 72 Calculate
both and compare.
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2. (30 pts) Light of wav
a work function of 4.1 ev.

a) What is the maximum sp
metal?

b) What is the cutoff fre
the metal?
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3. (40 pts) The transition p + 1B --> 12C is a form of fusion
that doesn’t release a neutron and could potentially generate a
lot of energy for us. Assuming we can capture 100% of the enerqgy
released by this reaction, how many kg of Boron-11 would be
necessary to power the world for one day, assuming the world uses

energy at a rate of 15 x 1012 Watts, or 15 terawatts?

Mass of p = 1.007276
Mass of Boron-1l1l = 11.009306
Mass of Carbon-12 = 12.000000
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