Physics 10164 - Exam 5A

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.
and remember

to 1nclude correct uglgg and g;g_;ﬁ;ggg;_ﬁ_gu;gg

and it is

1. (25 pts) A metal has a work function of 2.24 eV,
illuminated by light of wavelength 425 nm.

What is the maximum velocity with which electrons escape

from the metal, or do they not escape?
b) Wwhat is the cutoff wavelength, above which electrons do not

escape the metal? Answer in nm.
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2. (25 pts) Consider the following four electron transitions
within a Hydrogen atom:

(A) n =8 -=> 3
B) n=2 --> 4
) n=1-=>3
D) n=5 -->2

a) What is the energy of each transition (in eV)?

b) what is the shortest wavelength photon emitted by a reaction
that involves photon emission?

Cc) What is the wavelength of the least energetic photon absorbed
by a reaction that involved photon absorption?

O

213 &V //{75 E ¥t /S S 0r)

~0,5494 e

/




N

3.

a)

R ——

(25 pts)
of 28.8 years.

Strontium-90 has a mass of 90.0 amu and a half-life

What is the activity (in Curies) of 2.2 grams of Sr-90?
b) How many years will pass before the activity of the sample
drops to 0.53% of its initial value?
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4, (25 pts) The aneutronic reaction p + !B --> 12C is a
potentially beneficial fusion reaction that doesn’t generate
nuclear waste. If we were to power the United States for one
year using only this reaction, how many kg of Boron-11l would
we need? Assume the U.S. uses 1.0 TeraWatts (1.0 x 10!?) of
power.

Mass of proton = 1.007276 amu
Mass of Boron-11 = 11.009306 amu
Mass of Carbon-12 = 12.000000 amu
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