EEI01A - Engineering Electromagnetics Midterm
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UCLA Department of Electrical Engineering

EE101A - Engineering Electromagnetics
Fall 2019
Midterm, October 30, 2019, (100 minutes)

Name:

Student number:
u - ' ]
This 1s a closed book exam — you are allowed 2 pages (A4 size) of notes (front + back). You are

allowed to use a calculator. You are NOT allowed to use other electronic devices such as laptops and
cell phones.

Check to make sure your test booklet has all of its pages — both when you receive it and when you
turn it in.

Remember — there are several questions, with varying levels of difficulty, be careful not to spend too
much time on any one question to the exclusion of all others.

Exam grading: When grading, we focus on evaluating your level of understanding, based on what
you have written out for each problem. For that reason, you should make your work clear, and
provide any necessary explanation. In many cases, a correct numerical answer with no explanation

will not receive full credit, and a clearly explained solution with an incorrect numerical answer will
receive close to full credit. CIRCLE YOUR FINAL ANSWER.

If an answer to a question depends on a regy]t from a previous section that you are unsure of, be sure
to write out as much of the solution as you can using symbols before plugging in any numbers, that
way you will still receive the majority of credit for the problem, even if your previous answer was

numerically incorrect.

Please be neat — we cannot grade what we cannot decipher.

/ { Topic Max Points \Yqur \
points
[ Problem 1 | Electrostatics 15 % |
[ Problem 2 | Gauss’s Law 20 Yo |
| Problem 3 | Faraday’s Law 20 s \
| Problem 4 | Ampere’s Law 20 0|
[ Problem 5 | Electrostatics 25 THR
[Total 100 9L |
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This page intentionally left blank.

Constants (SI units):

g0 = 8.85 X 10712 F/m
Ug = 41 X 10_7H/m
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EE101A - Engineerin

8 Electromagnetics
1.

Midterm
IS points)

Electrostatics (

does not meet the electrostatic field assumptions? Explain why.
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/ EE101A — Engineering Electromagnetics Midterm
2. Gauss's Law (20 points)

A spherical shell with outer radius b surrounds a charge-free cavity of radius @ < b (in the figure
above). If the shell contains a charge density given by

_Pwo
R?’
Where p, is a positive constant, determine D in all 3 regions.a< R,a<R<bandR = b?

Py = a<R<hb,
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‘e vvig LIECOMagnetics

3. Faraday’s [aw (20 points)

X-y plane with jtg center at the origin, and Connected o 4 resistor R, as sho wn In
the figure below. In the pr

esence of a Magnetic field g = By(p + 22) sin wt, where ¢ js the angular
frequency. Find the following parameters:

(a) the magnetic flux linkin
(b) the vir = V, -

emf —

g asingle tum of ¢
V2, given that v = 10, B,
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or 1A Engmeermg Electromagnetics
- aAmpere’s Law (20 points)

Midterm
Find the ma :
gnetic flux density B ; textand '
length / and radius g, ang C:g: - t}'\’[e MHETOT TEgion ofa tightly wound solencid Th
A rises N turns carryip noid. The solenoid is of
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EEIVIA — Engineering Electromagnetics Midterm
/ 5. Electrostaticg (25 points)

j A uniform [jpe charge (positively charged, lin€ charge density p,,

grounded perfectly conducting plane (infinite .large inxang
a dielectric Pemittivity of ¢,. Find the following Parameters.

length /) stands perpendicularly op, 5
direction). Assuming that the free Space hag

(a) Electric field at the ground plane surface E (. 2 = 0%), where s the cylindrical radia] coordinate
shown in the figure below.

fz z=0*
(b) Surface charge density at the ground plane strface p_(,. . _ )

Hint: One or more of the following indefinite 1ntegrals may be useful.

xdx

| V= T
ii) [ 22 = In(x + VEZ ¥ 12)
X

| dx _ el
| 1) f(x2+L2)3/2 T oVxZ+i?

X xdx e 1
1v) f(x2+L2)3/2 T VxZel?
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