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Name %QIU%CQﬂ &

September 22, 2010

ECE 311 Exam 1 Fall 2010

Closed Text and Notes

1) Be sure you have 12 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) The last 2 pages contain equations that may be of use to you.
6) You can leave  and €, in your answers.

7) This exam is worth 100 points.
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(6 pts) 1. Express the point (3, % ,3) in Cartesian and spherical coordinates.
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(5 pts) 2. In cylindrical coordinates, a unit normal vector to the plane} G=45° is
A) a,
En
O a,

D) none of the above

(5 pts) 3. The intersection of the surfaces p = Imand z= 1;— is

a) a sphere

b) a circle

¢) a straight line
d) a cone
e)candd
fyaand b
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(8 pts) 4. In the following figure the dashed lines represent closed spherical surfaces that completely
surround the point charges shown, QA, QB . QC ,and QD.
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Determine values for these four point charges that would make,

eas st 126 = (r @7 2 C D RFAC G 3C
(j-)DodS over surface 2 =0 “‘:7 QA*QB:O “:> Q&: _ QH - - l e
d)DodS over surface 3 =-1 C *—:;‘) QU ~ - , £
d)DodS over surface 4 =1 C ““:> QA: \ L’—

Qp = l C Qg = _l C

QC,=%C— QD= "C—
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(15 pts) 5. A 1C charge is placed at (Im, 0, 0) and a 1C charge is placed at (-Im, 0, 0). Determine the
electric field intensity for the (0, y, 0), the y-axis
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(10 pts) 6. A Q, = me, C charge is placed at (Im, 0,0) and a Q, = Mg, C charge is placed at (-1m, 0, 0).
With V(e0) =0,
(5 pts) A) what is the voltage at (0, Im, 0)

Coyt,0)

(5 pts) B) what is the voltage at (0, 0, 0)

V(0,0,0) - : M€ S T_Téf’
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(12 pts) 7. The z = 1 m plane contains a sheet charge density of —2 oz and the z = -1 m plane a sheet

C : :
charge density of —2 — . Determine the Electric flux density everywhere.

To determine $lox Jms(f)/ cavsed G/ t+ho
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(10 pts) 8. Shown are infinite planes of equipotential that are parallel to the z-axis. The ticks on the x- and

y-axis represent 1 m steps. The potential step between equipotential surfaces is 10V as shown.

Determine the electric field intensity.

-40V
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(2 pts) 9. A)What are the units of the electric field intensity?

g

R

473

(2 pts) 9 B) What are the units of the electric flux density?

(10 pts) 10. How much energy is stored in an arrangement of two point charges, one of charge
Q, = 4me, C atlocation (-1m, 0, 0) and one of charge Q, = 1C at (-2m, 0, 0)?

Posikioning the @ \C chuge st
pequLles  NO work. The wollc to Now Fosn‘wn
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(5 pts) 11. Which one of the following statements best describes the equipotential surfaces surrounding a
point charge?
A) The equipotential surfaces are planes extending radialy outward from the charge.
B) The equipotential surfaces are curved surfaces surrounding the charge, but only one
passes through the charge.
C) The equipotential surfaces are concentric cubes with the charge at the center.
@1‘ he equipotential surfaces are concentric spheres with the charge at the center.
E) The equipotential surfaces are concentric cylinders with the charge on the axis at

the center.
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(10 pts) 12. If the electric field intensity is given by

1, V
E=—a, — for 0<¢Szr-
p " m 2

24
How much work is done moving a — C charge from (10, %, 3) to (2, %, 1)?
n

W= - S QE I—O
3 A A
w=- (5 <) S : bvm ) (o By 2494, %)

(co,;;)%\

= - ()40 S



