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ELECTROSTATIC TRIANGLE
[image: image106.wmf](

)

0

v

E

er

Ñ×=



TABLE OF INTEGRALS 
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TABLE OF COORDINATE SYSTEM FORMULAS
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Prob. 1 (30 pts.) 
A slab of volume charge density exists in the region –d/2 < z < d/2. The charge density is infinite in the x and y directions. The origin is at the center of the slab. The volume charge density is described by 
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(a) Find the electric field vector at any point inside the slab, in the region –d/2 < z < d/2.

(b) Find the electric field vector in the region  z > d/2.

(c) Find an equivalent surface charge density (s0 that, when placed on the plane z = 0, will produce the same electric field outside the slab as the original slab does.
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Room for work 

Prob. 2 (30 pts.) 

A spherical shell of uniform surface charge density (s1 has a radius a. Surrounding this shell is another spherical shell of uniform surface charge density (s2 that has a larger radius b.  
(a)  Calculate the electric field vector in each of the three regions: r < a,  a < r < b, and r > b. 

(b) Calculate the potential in each of the three regions: r < a,  a < r < b, and r > b. Assume that the potential is zero at infinity.
(c) Calculate the stored energy of this system using the potential formula. 
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Room for work 

Prob. 3 (20 pts.) 
A perfectly conducting metal sphere with a radius a is inside of a large metal container that is filled with a liquid having a conductivity (. The dimensions of the container are large enough that the container may be approximated as being infinitely large (and therefore the shape of the container is not important). 
Determine the resistance seen between the points A and B, which are connected to the sphere and the container, respectively. 
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Room for work 

Prob. 4 (20 pts.)

A metal tube has an inner radius a and an outer radius b. The tube is made of a metal having a permeability (.  The tube is infinite in the z direction. Assume that the tube carries a DC current of  1 [A] is the z direction.

(a) Find the magnetic field vector at an point inside the tube, including the region ( < a and the region  a < ( < b. 
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(b) Find the magnetic energy stored inside the tube (in the region ( < b), assuming the tube is one meter long in the z direction. 

Room for work 

Prob. 5 (20 pts.)

An infinite wire carrying a current I is bent at a 90o angle as shown below. Calculate the magnetic field at a point on the x axis at a distance d from the origin. 
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Room for work 

Prob. 6 (20 pts.)

Calculate the mutual inductance between loop 1 and loop 2 below. 
Loop 1 is an infinitely long wire that may be considered to be closed (to form a loop) at infinity. Loop 2 is a rectangular loop that sits directly on top of loop 1. There is a horizontal offset between loop 2 and the wire, as shown.  The reference directions for the currents in the loops are shown in the figure. 
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Room for work
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