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Tuesday, February 06,2018 	 A 114 

EE 382 Applied Electromagnetics Examination #1 (Spring 2018) 

Name __ 'Ley IL 
Instructions: 	 Place answers in indicated spaces. Use notation as given in class for coordinates and 

vectors. Show all work for full credit. Tum in equation sheet with exam. 

1) 	 An ideal transformer has 160 turns on the primary winding and 40 turns on the secondary winding. 
If 500 V rms is applied to the primary winding and an equivalent load resistance of 5 n is connected 
to the secondary winding, sketch circuit and find: 

r. ~ JIif ~ It;o #,. -:;. 'to ~ .:T-z..­
I 

...,.. 

~::::- 5Q?v~S -
a) the RMS voltage supplied to the load 

RMS voltage to load = /2S ~J 
b) the RMS current supplied to the load 

/Z5' -	25 A,e"",f 
~ 

RMS current to load = 25 Ifdll'1f 

c) the RMS current through the primary winding 

:I, 
-r:, 

RMS current through primary = 

d) the equivalent resistance seen on the primary side of the transformer 

d~df ?(~J-z.,1l- -;;;(!t:t>=- BOvL 
~( -::; raOv'L 
(p. . I' 	 .eqUlva ent resistance seen on pnmary 

e) Is this a step-up, €ep-do~ or isolation/unity transformer? ( ~ correct answer) 



Tuesday, February 06, 2018 A 2/4 

2) A wire loop (see below) in air has the magnetic field Ji- G x 800(l + 0.5z)e-600' (AIm) t > 0 

applied. Find and indicate on the drawing the direction of positive current flow (Hint: Lenz's 
Law). Choosing an integration contour in the same direction as the current, calculate and write­
out expressions for the magnetic flux through the loop, and the current and emf around the loop. 
Given: a = 60 cm, b=90 em, R=5 0, /-to =4nx I0-7 Him. ~ 
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magnetic flux ~.s: (J I Z- e ~W t ';> 0 

3Ga 7 -boot; V 7 -,o(Tt;J
emf= a./JO e IYf t>O i(t) 12 golS e !'If {;'"70 
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3) 	 For the split magnetic ring shown, you are given a = 5 cm, b =6.5 cm, c 1.5 cm, N;:; 120, 1= 6 A, 

and [gap = 0.12 cm, and J.ll = 500110. First, sketch a fully labeled equivalent magnetic circuit. Then, 
find the magnitude of the magnetic flux, flux density, and field in core material 1. Indicate their 
direction on the drawing. Also, find the mmfacross the top air gap. Assume the magnetic field is 
evenly distributed in the core, the coil is tightly wound, n.£ flux leakage, and no fringing in gaps. 

::fECAI;1 -= AI..t -:::. /UJ I') == 12O!1· t 
,A 

+-- I 

Core 
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4) In a barium titanate composite (J.lo, 30080, and cr :::.:l 0), we apply an electric field of 

£" =t1),8cos(S.108t-kx)(kV/m) where k= rolu 2nl'J.., and u=clF,.. Determine the wave 

number k and vector phasor electric field E with all constants defined. Then, use E to find the 
vector time-domain magnetic field jj with all constants defined. For extra credit, find the 
displacement current density ~. [Hints: Faraday & no free charges are present.] 

/ ) _ c )(10 ta~ _ ~ _ 2,&J9t'1'l f'S6X/a8 I ~? I':) r::- 1- 107 ",/ 
t,..V' __ ,.;7 ..s; v< - .r;::- - - -=-~ ::: ,. 7 ;) O'OJ '" .()

I ~E:;r I() 300 

v.J/' 5x f(} t> rJ I":J -:z r- ",.,e{,r

1(:; / (/l -.::.- I "t I '7 -- 2- t;;1, l:) a, -> ~ 
..,.:t X,o _______ 

f; ~ ~! "" ~cOio ~t ~ 'jpf) ~ ~ Q,dO (-~" ( ~.cf'Sf. - 'l'8.fJ~JC») >1-1()'3­

::: -ay 10'2-5. ozS-~n{>Xf() ~t--2e.~T5)C) ~~ 

A - j 2'3.tfJtJrSx: ~t(~ 
E= CAy g e /111 

jj= a2' 3'1; ex:;)"1- CPS ( S-)(./0et - 2f~i f(;S1S~ ~ 

(extra credit) fa = -a,y /t), &'zS ~it1 (5tf. jOet -2-fJ/~~tS x:) ~?,-' 


