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February 9, 2012

ECE 311 Exam 1 Spring 2012
Closed Text and Notes

1) Be sure you have 10 pages and the additional pages of equations.

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.
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(9 pts) 1. Given the vectors A = 4a,-3 a, and B = 3a,+1a, -2a,

(3 pts) a) Find a unit vector in the direction of A

A ) _@“ 0 B Lfay—?az L/d,( S’cr,_
% A /a7 \/(:a -24,)- (‘Mw‘?’dz) \/ 16+9
N _ L’ A B 3—- A
Ay = 5~ 54

(3 pts) b) Find A-B
A - é - ("ié\ly“gaz\'(gay”ﬁy”gﬁ&\
= 1246
= IS

(3 pts) ¢) Find AxB
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4

(8 pts) 2. Identify the intersections of the following surfaces,

(@ x=1m,y=-—1m,and z=—-1m (¢ p=1lmand z=3 m.

fOf/\'(,’ C(/\(/f

B 2! Mand Bi=C @ 0="and 0=
CCI‘C/‘C’ semi - L‘/\‘)C[/\['fr [ohe with
one ead at the origin

(9 pts) 3. All of space is filled with infinite planes of equipotential that are parallel to the x-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 10 V. Determine the electric field intensity.
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(6 pts) 4. A -5 uC charge is placed at (p=1m, $=1.5m, z=3m)and experiences a force of
F=-15a,+10a,+25a, N . What is the electric field intensity at (p=1m,¢=1.51,z=3m)?
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(5 pts) 5. The z = 0 plane is an infinite plane of charge density 2 nC/m”. Which one of the following
statements best describes the equipotential surfaces caused by this infinite plane of charge?

A) The equipotential surfaces are planes extending radially outward from the z-axis.
The equipotential surfaces are infinite planes parallel to the z = O plane.

C) The equipotential surfaces are concentric cubes with the origin at the center.

D) The equipotential surfaces are infinite planes perpendicular to the z = O plane.

E) The equipotential surfaces are concentric cylinders with the z-axis at the center.

(4 pts) 6. Suppose a uniform electric field exists in the room in which you are taking this exam such that
the electric field lines are horizontal and at right angles to one wall. As you walk toward the
wall from which the electric field lines emerge into the room, (so if you were a positive charge

you would be pushing against the force due to the electric field) are you walking toward

a) points of the same potential, you are walking along an equipotential line.
b) points of lower potential.

@ points of higher potential.
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(8 pts) 7. There are two nested co-centric spherical conducting shells as shown. The inner sphere his a total

charge of -8 C and the outer sphere has a total charge of +8C. The dashed lines represents
spherical surfaces of integration. Anything inside a dashed line is completely contained inside
the spherical region represented by the dashed line. Determine the following integrals over the
spherical surfaces.

(j)DOdS over surface 1 = (") d)DodS over surface 3= ()

d)DOdS over surface 2= = 8 C d)DOdS over surface 4 = O



(20 pts) 8. Given that, 00 From the Symme (" o

Po=ggrs  for psim the electroc. flox
drmel’("f /169 tApe ‘é/‘m
=0 for p>1m

Find the electric field intensity everywhere.
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(20 pts) 9. Shown are some equipotential surfaces caused by a point charge at the origin. Each tick on the

The €c\(\/‘\c ‘Fw Li L/)'ff’rlgc'{y/
cﬂu5e47 671 A oLnt 644'7F
Q atf the a/‘fjc‘/\ LS
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— x E:_ d
4réo M* d

x- and y-axis represent 1 m.

(10 pts) a) Determine the value of the point charge at the origin.

VY= V)= (B dp= [ 2 pulte - (A, 1403, rain 009 )

9T\

o, l
" @ _ 5 LS.
—-loov}-("fov = -'f - S = - (,( 3
( ) e YT €l * YT, " A yJi€o | tm m
foy - 2 - 67
oV fmee 3m ,?w(,o" F) 3m 5 F
3437 M

Q: (”’OVB(‘(D-?F) = —/pX/D C: ~10nC

_ r
(5 pts) b) Determine V(eo) L - oy /OX/OqC [oXID C
p= -
VR - V(o) = - SE»aU 5;‘7’{;’? GTTE o
oI
sy = lox15 1 C :
VI - Vi) = = g e 1016 © - -FpV

VR = Vo) = s00v= 69V F ” g™ B (i)

V(c0) = - oV

(5 pts) c¢) on the figure indicate the electric field intensity. (Just a qualitative sketch.)
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(10 pts) 1D Three 9 C point charges are located at the corners of a right triangle as shown.

Determine the energy stored in this charge arrangement.
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