KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS
DEPARTMENT OF PHYSICS
Major Exam I
Physics 305,
First Semester 1996-1997 (961)
Student’s Name: ________________________________________
ID#: ______________________
Solve the following problems and show the necessary details, and figures if necessary, to support your calculations. All problems have the same weight and the time allowed is 2 hours.

Question 1:
a)
If
F = xz i + (2x2 - y) j - yz k
and
(= 3x2y + y2z3
find 

((; (. F and  ( x F at the point (1,-1, 1).
b) Write down the infinitesimal area elements in spherical coordinates,
ds= dsr r ; ds = ds( ( and ds = ds( (
****

Question 2:
Consider the vector field:
F = (2 x y + 3) i + (x2 – 4 z) j- 4y k
a) Find ( x F ? Can F represent an electrostatic field? Explain.
b) Find the electrostatic potential U such that


F = - ( U

***

Question 3:
If the electric field within a sphere of radius a is given in spherical coordinates by (Dielectric constant is (o).
E = 
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a) Find the volume charge density in the sphere. (See Figure 2.35 for help)
b) Find the flux of E through a sphere of radius b > a and find the total charge enclosed by this sphere.
***

Question 4:
A cylindrical capacitor of infinite length has an inner conductor of radius r1 and an outer conductor of radius r2. The outer conductor is grounded (V = 0) and the inner conductor is charged so as to have a positive potential Vo. In terms of Vo, r1, r2,
a)
What is the electric field at r? ( r1 < r < r2 ).
b)
What is the potential at r? ( r1 < r < r2 ).

****
Question 5:
Verify Stoke’s theorem :
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where
F = 2y i +3x j – z2 k
S is the upper half surface of the sphere ( z ( 0 ). 
x2 + y2 + z2 = 9
and C is its boundary in the xy - plane (z = 0 plane).
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