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Student number Name 

This is a closed book exam - you are allowed 1 page of notes (front+back). 

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 ofdifficulty, be careful not to spend too 
much time on anyone question to the exclusion ofall others. 

Exam grading: When grading, we focusing 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 result 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 at you will still receive the majority ofcredit for the problem, even if your previous answer was 
numerically incorrect. 

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

Max Points Your oints 
Problem 1 acitor 50 SO 
Problem 2 50 
Problem 3 

Total 100 r 
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1. Coaxial capacitor (50 points) 
Consider a piece of coaxial cable of length twith two dielectric layers with permittivities 8) and 82. You 
may consider the inner conductor (radius a) and the outer conductor shell (radius 4a) to be perfect 
conductors. 
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(b) Consider that the dielectric layers are lossy with conductivities 0'1 and 0'2 respectively. What is 
the resistance R between the inner and outer conductors? 

(\\ f\ :: 
(, 

C\ IT, 
:: 

r, 
ZR~~ tr, 

':: 

\V\~'-~/ 
2\\ iv, 

\~l~ 

~< :: <1 ... 

C'"\. 01.
7"_ 

21l~,] Ut 
- \vJ1\ 

:: 
\,Jl\ / 

~ 

11~J-.o-t 
.. 

( ,,) ~\ ","'d ?! o\:v"'- \"" 'S;;e,'" ~ '! So ~ 

Page 4 of 13 



EE101 - Engineering Electromagnetics Midterm 

2. Inductor (50 points) 
z~ 

(a) ~ Top view 
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(a) (20 points) For part (a), i@QLe the metal ring in the figure. 

Consider a solenoid with N turns and length t, and radius a, is driven by a current source 
i(t)=iocos(mt). As shown in the figure, we use the convention that a positive current is associated 
with current in the ¢ direction. You may assume that the solenoid is long (t » a). What is the 
voltage difference v(t)=V+ - V_ that appears across the terminals? 

Your answer should be in terms of geometric, material, and fundamental parameters only (i.e. N, 
t , a, b, E, fl, cr, etc.). 
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(b) (20 points)	 A metal ring with height h, radius b, and thickness d, and conductivity () is placed 
around the center ofthe solenoid as shown in the figure. You may assume d « b. What is the 
current density J(t) that flows in the metal ring (give vector direction)? When answering this, 
you may neglect any contribution due the currents J(t) in the metal ring. 
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(c)	 (~points) Does the approximation used in part (b) (neglecting any contribution due the currents 
J(t) in the metal ring) correspond to the low fre~uency limit (co is small compared to Tm-

l 
), or the 

high frequency limit (co is large compared to rm~)? Give a qualitative explanation why. 
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