KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS
DEPARTMENT OF PHYSICS
Major Exam II
Physics 305,
First Semester 1996-1997 (961)
Student’s Name: _______________________________________
ID#: __________________________
This is a take home major exam which is to be picked up at 11:00 AM on Wednesday, December 04 and returned on Saturday December 07, 1996 before 04:00 PM.
***

Question 1:
A non-uniform charge is distributed along the z-axis from z = - a to z = + a where a is a constant positive number, the charge per unit length is ( = Az where A = constant.  Using the multipole expansion.
a) Find the electric potential at the point having spherical coordinates ( r, ( ).
b) Find the corresponding electric field E at ( r, ( ).
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Question 2:
Answer the following questions which are related to the content of your lectures !
Consider two infinite linear dielectric media with permittivity constants
(1 and (2  separated by z = 0 plane.
a) Find (  x D in terms of (1, (2  and E
(Hint: use the fact that  
[image: image2.wmf]d

dz

e

= A ( (z) and find A in terms of (1, (2 and E).
b) Let (1 and (2 be the angles between D and the normal in medium (1, and (2 respectively. Find the ratio tan (1 / tan (2 in terms of (1, and (2 by just using the boundary conditions on E and D.
***

Question 3:
Two point charges + q and -q lie at the point (x, y, z) = (a, 0, a) and (-a, 0 , a ) above the grounded conducting plane at z = 0.
a) Using the image method find the total electric force acting on the charge +q at (a,0,a).
b) Find the surface charge density on the conducting plane at a point (x, y, 0 ).
***

Question 4:
A dielectric sphere of radius a and dielectric constant (1 is placed in a dielectric liquid of infinite extent and dielectric constant (2. A uniform electric field E was originally present and oriented along in the z-direction in this liquid. Take the center of the sphere to be the origin of coordinates.
a) Show that the potential outside and inside the sphere is given by:
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b) Find the polarization of the sphere P and the induced surface charge density ( on the sphere.
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