KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS
DEPARTMENT OF PHYSICS
Major Exam I
Physics 305
First Semester 2005-2006 ( 051 )
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:
If
F = x2y i + y2 z j + z2 x k
and
           ( = x2y - 2xz + 2y2z4
a) Find ((;  (
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F and  ( x F at the point (x,y,z).
b) Compute the line integral of F (
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) along the path shown in the figure.
c) Write down the rotation matrix 
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 about the x axis with an angle of 60 degrees clockwise and find the angle between the transformed of the vectors (0,1,1) and 

(0,1,-1).
Question 2:
Verify Stoke’s theorem (i.e. evaluate both line and surface integrals ):
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where
F = 2y/3 i + x j – z2/3 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).

Question 3:
A hollow spherical shell carries a non-uniform positive charge density given by
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in the region a < r < b and zero elsewhere, K is a constant.
a) Use Gauss theorem to find the electric field 
all over in space ( See Figure ).
b) Sketch E(r)
c) Derive and plot the electric potential V( r ).
Question 4:
Consider a uniformly positively charged disk of radius a and surface charge density
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. 
a) Find the electric potential at a distance x from its center along the axis of symmetry of the disk (see figure) and plot V( x ).
b) Deduce the electric field E at the same location and explain your expected result in both limits x >> a and x << a, respectively.
c) Find the discontinuity of E at x = 0.
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