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September 19, 2012

ECE 311 Exam 1 Fall 2012

Closed Text and Notes

1) Be sure you have 9 pages.

2) Write only on the question sheets. Show all your work. If you need more room for a particular
problem, use the reverse side of the same page.

3) no calculators allowed

4) Write neatly, if your writing is illegible then print.

5) This exam is worth 100 points.




3
(3 pts) 1. Find the magnitude of B = 34 +1a, —2a,
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(3 pts) 2. Convert the point (1, 1, 1.57) in Cartesian to cylindrical coordinates.
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(4 pts) 3. What geometry is described by the intersection of the surfaces p = Im and ¢ = Z— ?
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(16 pts) 4. The spherical region r < 1 m has a uniform volume charge density of p, =1—; . Find the electric
m

flux density field everywhere.
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(16 pts) 5. Eight -9-\/5 nC charges are equally spaced around a circle of radius 1 m in the z = 0 plane. What
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(16 pts) 6. A ring of radius 1 m and with a line charge density of p, =—2———-’?§— is in the z = O plane. What is
T m

the value of V(0,0,0)—V{(e0)?
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(16 pts) 7. Three point charges are aligned on the x-axis as shown.

Q=1C Q=-1c (@=1¢C
—se

-1m 0 Im

How much work is required to separate these charges, that is move them infinitely apart from
each other?
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(12 pts) 8. All of space is filled with infinite planes of equipotential that are parallel to the z-axis and spaced as
shown. The ticks on the x- and y-axis represent 1 m steps. The potential step between the shown
equipotential surfaces is 9 V. Determine the electric field intensity.
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(14 pts) 9. Indicate whether the following statements are true or false.

The equipotential surfaces for an infinite line of charge are cylinders of
infinite length with the line charge down the center of these cylinders.

False

— Py Y

In cylindrical coordinates @, and @, are normal to the surface p=2m. True @i)
. " P S
By saying the static electric field intensity is conservative means the work (lrie/) False
done on moving a charge around a closed path is zero.
,M:\
A solid metal sphere of radius 1 m has +1 C of charge on it. The potential at | True (\Fjj;/
the center of the sphere is zero because there can be no electric field inside
the sphere.
T PR~

In a static situation, the electric field intensity is always normal to the {(True False
surface of a conductor.
The potential at infinity is always zero. True ( False

¢

If the electric field intensity is in the @, direction and you are walking in ¢

the —a, direction, you are walking towards regions of higher potential.
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