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EE331  

 

Electrical Engineering I 
 

EXAM II 
 

Monday April 2
nd

, 2012 

 
This is a 50 minute exam.  Please work quickly and quietly.  Place your name below before beginning.  There 

are 6 pages including this cover sheet.  Please ensure that you have all 6 pages.  Show as much work as practical 

to maximize partial credit.  Eyes should remain on your own work.  There is no sharing of calculators.  Do not 

discuss this exam until it is returned to you.  Please commence when advised.  
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NAME:__________________________ 

 

SECTION:_______________________ 
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Problem 1 - Warm up #1 (8 pts):  Given that v(t) = 20*cos(377t +10) V, and i(t) = 15*sin(377t +80), plot the 

phasors (I and V) on the following diagram and answer the following questions. 

 
I  leads / lags / is in phase with V (circle one) 

 

Is this an overall inductive / capacitive / resistive circuit? (circle one) 

 

Problem 2 (8 pts):  Find vo(t). 

 

+

15*cos(377t)

-

265 mF

    10

26.53 mH

+

vo(t)

-

                         
      vo(t) =  _______ 

 

 

 

 

 

 

 

 

 

 

Bonus(2 pts): 

   

1)  The current into a capacitor can change instantaneously.   True / False (circle one) 

 

2)  If the current through a 10 mH inductor increases from zero to 2 A, how much energy is stored in the 

inductor? 

Imag 

Real 
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Problem 3: You are given a permanent magnet DC motor for use in an electric car that uses a 450 V battery.  

You run the following two tests:   

 Test 1:  Apply 450 VDC and you measure Ia = 4 A and ω = 200 rad/s with no load 

Test 2:  Apply 450 VDC and you measure Ia = 300 A and ω = 150 rad/s with a load 

 

a. (8 pts) Determine ra, Kv, and Tloss. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Problem #4:  Use the depiction of a linear DC motor below to answer the following questions. 

 
TRUE FALSE (2pts) With the given current and magnetic field direction, the force on the 

movable member would be to the left. 

 

TRUE FALSE (2pts) Greater acceleration can be generated if the stationary rails are lengthened. 

 

Bonus (2 pts):  If the movable member’s mass = 20 kg, its length = 1 m, B = 10 T, and I = 1000 A, how  

much time will it take to achieve a velocity = 500 m/s? 
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Problem 5 (20 pts):  Given the single phase AC circuit below where Vload = 5<0 Vrms, f = 10 kHz,  

Rsense = 10 Ω, RL = 40 Ω, L = 2 mH, and Rx = 100 Ω compute the requested quantities: 

 

***Note the load does not include Rsense*** 

 

 

FUNCTION

GENERATOR

R
L

R
SENSE

R
X

L

I
IN

V
LOAD

+

-

A+

I
SOURCE

V

 
 

 

 

 

 

 

 

 

 

 

 

 

ZLoad = ______________________ 

 

ILoad = ______________________ 

 

SLoad = ______________________ 

 

PLoad = ______________________ 

 

QLoad = ______________________ 

 

Power Factor of Load = ____________ 
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Problem 6 (10 pts):  Assuming that SLoad = 150<50 mVA for the previous problem (this may or may not be 

the case), determine the capacitance required to achieve a unity power factor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question (4 pts):   Before the power factor correction, does the source voltage lead or lag the total current?  

By how much does the source voltage lead or lag? 
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Problem 7 (14 pts):  Find and draw the Thevenin equivalent circuit for Rload assuming f = 60 Hz. 

+

40<0 Vrms

-
   10     Rload

132.6 mF 53.1 mH

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bonus Problem (2 pts):  What should the load be (include specific component values, resistance, inductance, 

and capacitor values) for maximum power delivery?  


