PHYSICS 230:  Sample Questions:  Midterm 1 (Griffiths Chapters 1- 4.1)

Note:  these are samples.  Expect four questions on the actual midterm.

1. Consider a uniformly charged spherical shell with r = constant, inner radius r = a, and outer radius r = b.  Find the total charge of the shell.  Calculate and sketch the electric potential and field everywhere.  Use any method, but be explicit in your approach.

2. What is the force felt by a charge q placed a distance 10b from the shell in the previous problem?  How much work is required to move the charge from infinity to this point?

3. Griffiths:  Problem 2.3

4. What is the electric flux through a conical shell that intersects a spherical shell with uniform charge sas shown in a)?  How does your answer change if the conical shell entirely encloses the spherical shell (b)?


5. Find the capacitance of a single conducting sphere with charge +Q and radius R.

6. Find the potential above a grounded conducting plane when a physical dipole with length d is placed a distance z0 above the plane as shown (assume 7 extends to infinity out of the paper).  Draw any image charges you use to solve the problem.


7. Griffiths:  3.14a. 

8. Griffiths:  3.17a.

9. Griffiths: 3.22

10. Find the torque on two dipoles situated parallel and antiparallel with respect to each other.  The dipoles are a distance d from each other and have dipole moments p.  Is the torque due to the left dipole on the right dipole the same as that of the right dipole on the left?
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