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Name Solu tion ¢

September 21, 2011

ECE 311 Exam 1 Fall 2011

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.a) Convert the point (\/_2_ , \/5 , \/5 ) in Cartesian to cylindrical coordinates.
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b) Convert the point (1, Z , — ) in spherical to Cartesian coordinates.
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(4 pts) 2. In cylindrical coordinates, what unit normals are tangent to p = Im.
#
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(5 pts) 3. What geometry is described by the intersection of the surfaces 0 = L and r = Im.
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(5 pts) 4. A 30 uC charge experiences a force of F= 3ﬁx + 6ﬁy == 951 N . What is the electric field?
- !

—iaf____ —3/\ _é——/‘-j/\ éﬂ
E-0 T30 T30 Ty Zadgxlo C

A A A s N
= (lay +2ay "33 ) X0

C C < m 44
(6 pts) 5. a) what are the units of the electric flux density field?
4% >
b) what are the units of the electric field intensity?
M

¢) What are the units of the scalar potential field?
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(9 pts) 6. In the following figure the dashed lines represent closed spherical surfaces that completely
surround any objects shown within. Determine the following integrals.
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d)DOdS over surface 1 = O
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(15 pts) 7. Shown are some equipotential surfaces caused by a point charge at the origin. Each tick on the

x- and y-axis represent 1 m.
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(10 Pts) a) Determine the value of the point charge at the origin.
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(5 pts) b) on the figure indicate the electric field intensity. (Just a qualitative sketch.)
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(10 pts) 8. Along the z-axis is an infinite line of charge of density pL=—£C/ m. Use Gauss’ law to
T

determine the electric field.
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(10 pis) 9. An electric field in free space is given as E=1d, +42a,+4ya, —. I V(LLD =5V,

determine V(1,2,2).
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(10 pts) 10. A small metal sphere is charged to -3 C. It is suspended from a non-conducting string. There is

a much larger diameter uncharged conducting sphere with a small hole in the top. The hole is
large enough that the smaller sphere can be lowered in without touching the larger sphere.

neutral

Part I: The smaller sphere is lowered in without touching the larger sphere.
(2 pts) a) what is the charge on the inside wall of the larger sphere?

3C

(2 pts) b) what is the charge on the outside wall of the larger sphere?

-2 C

Part II: The smaller sphere is now lowered till it touches the large sphere and then is raised and removed
from the larger sphere without ever touching the larger sphere again.
(2 pts) a) what is the charge on the smaller sphere?

O

(2 pts) b) what is the charge on the inside walls of the larger sphere?

O

(2 pts) ¢) what is the charge on the outside walls of the larger sphere?

-3 C
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(10 pts) 11. Ten charges of value — 6

C are arranged on a circle of diameter 1 m centered at the origin. If

V(o) =0, what is the voltage at V(0,0,0)?
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(10 pts) 12. Three point charges are aligned on the x-axis as shown.
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The charges are all — Erm C and the separation between charges is 1 m. What is the potential

energy of this arrangement of charges?
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