Physics IV [Phys 361]
Announcements, Objectives, and 

Homework for November 24, 2009.
[1] The last Quiz for the course (Quiz #4) will not be given until the final day of class, Thursday, December 10. It will cover material from Chapters 12-14.

[2] The remaining homework problems for the semester will be done “Upper Division Style”. That is, you can turn them in whenever you like, as often as you like, and you need not complete problems in order. Once you get them correct, you get your five points. I will accept problems up until the last day of Fifteenth Week: Friday, December 18. The remaining problems are:

Chapter 12 – 22, 24, 27, 31, 38, 39, 45, 51, 59, and 62.

Chapter 13 – 3, 7, 12, 17, 22, 29, 30, 41, 44, 47, 56, and 59.

Chapter 14 – 8, 9, 14, 16, 17, 18, 25, 26, and 30.


[1] Know the approximate size of a nucleus.  Know how this size relates to the number of nucleons in the nucleus, and be able to describe what this dependency implies about the nature of the strong force between nucleons.

[2] Be able to describe some experimental evidence that nucleons are composite particles.  Be able to describe the nature of the constituents of the nucleons.

[3] Understand how the number of protons compares with the number of neutrons for stable isotopes.  Be able to provide a qualitative description of why this relationship holds.

[4] Know what the deuteron is, and know its main physical properties. Be able to explain what these properties imply about the structure of the deuteron and about the nature of the nuclear force between nucleons.

[5] Know that the strong nuclear force between nucleons is charge independent. Know also that it is short range, and be able to explain why this is true (even though the strong force itself is infinite range).

[6] Understand the features of the Liquid Drop and Shell nuclear models, and know why we are forced to construct such models.

[7] Understand the origin of each of the terms in the von Weizsäcker semi-empirical mass formula, and be able to use the formula to calculate masses and binding energies of nuclei.

[8] Understand the mathematics of radioactive decay.

[9] Understand the details of alpha, beta, and gamma decay.

[10] Understand the functioning of cyclotrons and Van de Graaff generators.

[11] Understand the notation of nuclear reactions, and understand the terms elastic, inelastic, and channel when applied to nuclear reactions.

[12] Know what is meant by the term “neutron activation”.

[13] Understand what is meant by the term “resonance” when applied to nuclei and/or particles.

[14] Understand what fission is and, in particular, know the difference between spontaneous fission and induced fission.

[15] Know what a thermal neutron is, and understand what it means to say that a certain nuclide may undergo thermally induced fission.

[16] Understand how a fission chain reaction works, understand the terms critical, subcritical, and supercritical when applied to fission reactions, and be able to explain why successful control of fission reactions depends on the fact that not all neutrons in a fission decay are prompt.

[17] Be able to explain the general structure and functioning of a fission reactor.

[18] Know what a breeder reactor is, and know what novel features it has when compared with traditional fission reactors.

[19] Understand what fusion is, and be able to describe some of the techniques that are being employed to achieve fusion here on Earth.
