PAGE  
1

ECE342 HW3  (Due Monday, September 28, 2009)
1. The forces experienced by a test charge q that is moving with different velocities at a point in a region of space are given as follows for three different velocities:
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Find the E and B fields at this point.  Hint: use the Lorentz force law for the force on a moving charge, F = qE + qv X B.  Also use the formula for the cross product of two vectors expressed in rectangular coordinates that was derived in the last homework assignment:
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You may want to use MAPLE to solve the resulting system of 9 equations.
                                         (Answers: E = ix + iy,  and B = iz)

2.  If two vectors are given by A = ix + 2iy – 3iz and B = 2ix – iy + iz, (a) Find the (smallest) angle between vectors A and B.  (b) Find a unit vector perpendicular to the plane containing vectors A and B.  Hint: consider the definition of the vector dot and cross products. (Answers: 109.1 degrees, -0.1155ix - 0.8083iy - 0.5774iz)


3. If two vectors are given by A = ix + 2iy – iz and B = αix + iy + 3iz, find the value of α such that the two vectors are perpendicular.  (Answer: 1).


4. Given an E field in a region 
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 V/m, where Point A is at the origin (0,0,0) and Point B is at (1 m, 3 m, 0), find the voltage, or the potential difference, at Point A with respect to Point B by integrating along a straight line path between the two points.  Recall that the “potential difference at Point A with respect to Point B” is defined as the work done in carrying a 1 C point charge from Point B to Point A.  (Answer: 1 V)

5. Find the net electrical current flowing out of a solid bounded by the planes x = 0, x = 1; y = 0, y = 2; z = 0, z = 3; where all distances are in meters.   The volume current density in this region is given by
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                                        (Answer: 30 A)


6. Text Problem B.2.3, p. 932 (2nd edn).  First study Example B.5 on p. 884.  Remember that the dot “.” implies the B vector comes out of the paper. Note the B field is expressed in units of milliWebers/m2. (Answer given.)

7. Text Problem B.2.7, p. 933 (2nd edn). (Answer given.)

8. Text Problem B.2.8, p. 933 – 934. (2nd edn).  (Answer given.)
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