Physics 106b — 2011 Assignment 1
Due: Fri., Jan. 28, 4 pm (turn in to envelope on windowsill across from my office)
Reading: Chapters 23 and 24, plus sections 25-1, and 25-2
Assigned exercises
To encourage you to start from the basic premises as much as possible, you may only use basic

definitions (such as v = % ), mathematics, equations from physics 105 or an equivalent

mechanics course (F =ma, s=Ax =yt +%at2, etc.), principles which are not ordinarily

expressed in equations (e.g. “Electric fields superpose.” or “The electric field inside a conductor
is zero.”), and the following equations as starting points for these problems:
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Assigned exercises appear on the next page.



These are all group problems, i.e. after spending at least ten minutes for each problem
attempting them on your own, you are encouraged to work in small groups (2-5 students)
together on them. What you turn in must be your own, i.e. do not blindly copy from one of
your group members. (For a problem that you’ve had difficulty understanding, get one of
the other group members to explain to you how to do it, rather than just copying without
understanding.)

Ch. 23: Questions 4 (assume the charges shown in the figure are fixed in place), 5, 16, 22
Problems 10, 48, 76
Ch. 25: Questions 16, 21

Here is the solution to the related problem 23-75: Suppose the ink droplets enter the field region
perpendicular to the field, as in the geometry of example 23-10. Then the analysis of that
example shows that
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Plus problem 1A below:

1A. Two positive point charges +q are fixed on the y-axisaty = +a andy = -a. A bead of mass
m carrying a charge —q slides without friction along a thread that runs along the x-axis.
Show that for small displacements of x << a, the bead experiences a restoring force that is
proportional to x and therefore undergoes simple harmonic motion, and find the period of the
motion.Hint: Work by analogy with a mass on a spring — you should know the form of the force
for this, and the equation for the resulting period from last semester. Correct answer:

3

ma
2 |—

2kq2
Code of Conduct in Classes:
Advice from Faculty in Physics and Astronomy

In the interest of encouraging all students in our classes to do their best, we request that each of
you carefully adhere to the following standards:
Do

Ask questions even if you think you’re the only one unsure.

Give positive reinforcement to others during and after class.

Help other students to feel comfortable in class.

Let your instructor know about problems affecting classroom morale.

Recognize that backgrounds and rates of development can vary from one person to

another in science.

Don’t

Ridicule others either during or after class.

Express frustration with the different levels of experience of your classmates.

Use classroom interactions as a way to impress people.



