PH255 Topics for Exam #2
1.
List the five characteristics of the strong nuclear force and describe some of the consequences of those characteristics.
2.
What is the binding energy of a nucleus?

3.
What is radioactivity?

4.
Are all radioactive materials man-made?  Explain your answer.
5.
What is the half life of a material?

6.
List the three particles potentially emitted by unstable nuclei, discuss the damage mechanism that could result from these particles in the human body and discuss the shielding requirements to protect people from exposure to those particles.
7.
List and describe the two types of nuclear reactions.
8.
In a nuclear reaction, where does the energy come from?  What form does this energy have after the nuclear reaction takes place?
9.
What does cross section mean and how is it typically used?
10.
What is the primary fuel in a typical fission reactor?  Is it very common in the earth’s crust?
11.
What is the function of the moderator in a fission reactor?  Could a fission reactor work without a moderator?  Explain.
12.
What is a breeder reactor?  Why does the United States not allow the building and operation of breeder reactors within its borders?

13.
List and briefly describe the two methods currently used to investigate nuclear fusion as an energy source.

14.
Remember, there will be an extra credit question related to describing a practical use for nuclear physics besides making bombs and generating power.

15.
Briefly describe De Broglie’s hypothesis.

16.
Briefly describe the Davisson-Germer experiment and mention what concept it demonstrated.

17.
What is meant by a matter wave?  What is it that is waving?

18.
Why are matter waves described as wave packets instead of just waves?

19.
Briefly describe the two slit experiment conducted with electrons.  How can you account from the modulation in the electron count at the plane of observation?
20.
What is the Heisenberg Uncertainty Principle?  What is a practical implication of this principle?

21.
Explain how an electron microscope works.

Equations that you should be familiar with:

c = ν λ




EK = ½ mv2
E = h ν




h = 6.626 × 10-34 J·s = 4.136 × 10-15 eV·s
R = σ T4



σ = 5.6703 × 10-8 W/m2K4
λm T = 2.898 × 10-3 m·K
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hv = Ei - Ef
a0 = 0.0529 nm
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  where  E0 = 13.6 eV
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