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1.
A physics student walks into class to find a pop-can electroscope (a strand of tinsel is taped to the end of a pop can placed on an insulating stand) sitting on her desk.  She notices the tinsel sticking out as shown in the diagram below.







Being the astute student she is, she brings a negatively charged foam plate close to the end of the can and notices that the tinsel falls down as shown below.







a. (10 points)  Draw the charge distribution on the can and tinsel.

b. (10 points) Explain what is happening and why.


c.
(5 points) The negatively charged plate is taken away.  What will happen?

2. (30 points) The following steps are done in order.  Draw in the charge distribution on the sphere(s).  Give a brief explanation of what is happening.


a. A negatively charged object is brought close to a neutral, conducting sphere on an insulating stand as shown in the diagram at right.



b. The sphere is grounded.



c. The ground is taken away.


d. The charged object is taken away.

e. Another neutral, conducting,  sphere is brought close to the first sphere.


f. A conductor is placed between the spheres, connecting them.

3. (5 points) A light, neutral, conducting ball is hung from an insulating string.  A positive charge is brought close to, but not touching the ball as shown at right.


Explain why the ball is attracted to the positive charge.  


4. (12 points) Three identical, insulated, metal spheres have charges as shown at right.


The spheres are brought together and touched as shown below.  How much charge will be on each sphere?  Explain your reasoning.


5. (8 points) Which charges could NOT be found on an object? (there is more than one answer)

Explain your thinking.


a)  -1.8 x 10-19 C




b) +3.2 x 10 -19 C


c)  -1.6 x 10-20 C





d) +1.6 x 10 -10 C

6. (5 points) A foam plate has 1766 extra electrons on it.  How mach charge (in Coulombs) does the plate have?

7. (10 points) What is the difference between a conductor and an insulator?  Give examples of both.

8.
(5 points) 
What is the Law of Conservation of charge?  Try to give an example.

Extra credit

1.
What is a semiconductor?

2. A proton is made up of two “UP” quarks and one “DOWN” quark.  A Neutron is made from one “UP” quark and two “DOWN” quarks.  What is the charge of an “UP” quark and the charge of a “DOWN” quark?

3. How does a lightning rod work?
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