HOMEWORK 8

Due 28 April 2004

Final Exam Fall 2003

Fields and Waves

Do all questions and show work for partial credit.

Name_________________________________

Electrostatics (20)

A 
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 point charge is located at (1,1,1) in a rectangular coordinate system.  Another point charge of  
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is located at (-1,0,-2).  Find the vector force on the first charge.

A spherical surface of radius R has a uniform charge density of 
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.  Find the electric field at a distance d from the center of the sphere (d > R).

The volume charge density of a cube with 1 m sides is 
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. What is the total flux leaving the cube?

A capacitor is made of two conductors 3 meters apart and a dielectric of thickness 1 m located in the center, as shown below.  The surface area is A.  The plate on the left has surface charge density 
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. Find the electric field and the flux density everywhere.  What is the capacitance of the device in terms of the area and permeabilities?

[image: image1.wmf]100

C

m


[image: image14.wmf]121

eee

[image: image15.bmp]
Magnetostatics (20)

A 20 meter long conductor of circular cross section has a diameter of 2 mm.  It carries a current of 5 Amps (dc) with 10 V across the 20 meters.  Find the conductivity of the material.

Two infinitely long parallel conductors form a dc (go and return) transmission line.  The spacing between them is 0.30 m.  There is a force of 0.6 N/m between the wires.  Find the current I.  Is the force attracting or repelling the 2 conductors?  

A rectangular loop is in the field of a long straight conductor carrying a current I Amperes.  What is the magnetic flux linking the loop?



A transformer with a high permeability core 
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 has 2 windings with N1 and N2 turns respectively.  The thickness of the core is w, the depth is d, the horizontal length is l and the height is h.  Find the mutual inductance.


Quasistatics (20)

A lossy dielectric has 
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.  An electric field 
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is applied.  Find the frequency at which the conduction current density equals the displacement current density.  At this frequency find the displacement current density.  How are the phases of these currents related?

A sliding conductor is moving to the right at velocity u.  There is a uniform flux density B into the page.  Find an expression for the voltage seen by the voltmeter.  Indicate the polarity of the voltage. 


Waves (20)

Write a time domain expression for the electric field of a uniform plane wave if the magnetic field is given by 
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A uniform plane wave at 200 MHz traveling in free space is normally incident on a block of material  with 
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.  If the incident magnetic field is given by 
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A/m.  Write time domain expressions for the incident, reflected and transmitted electric field.  Find the average power crossing a 5 square meter area of the surface.  

Transmission lines (20)

Determine the velocity of propagation and the characteristic impedance of a lossless coaxial transmission line with 
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A section of lossless transmission line with characteristic impedance of 50 Ohms and 
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 is terminated in a short circuit and operated at 10 MHz.  Find the shortest length of line so that the input impedance is 100 pF.  
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