Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #1

June 6, 2000

1.  This quiz is open book, open notes.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  If you go on to another page, indicate clearly where your work can be found.  A solution without the appropriate work shown will receive no credit.

3.  Show all units in expressions and figures.  Units in the quiz will be included between square brackets.

4.  Do not use red ink.

5.  You will have 30 minutes to work on this quiz.

________________/20

Room for extra work

The device shown in Figure 1 can be modeled as a current source in parallel with a resistance.  When the device is connected to a 30[] resistor, iD = –0.63[A].  When the device is connected to a 3[] resistor, iD = 6.16[A].  Find the voltage vD when the device is connected to a 10[A] current source, as shown in Figure 2.  
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 ECE 2300 -- Quiz #1 – June 6, 2000 – Solution

The device shown in Figure 1 can be modeled as a current source in parallel with a resistance.  When the device is connected to a 30[] resistor, iD = –0.63[A].  When the device is connected to a 3[] resistor, iD = 6.16[A].  Find the voltage vD when the device is connected to a 10[A] current source, as shown in Figure 2.  
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The first step in the solution is to find the equivalent circuit for the device.  We are told that it can be modelled with a current source in parallel with a resistance.  We place this model, and when we connect a 30[] resistor, we get the following circuit.
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When we apply KCL to the top node, we get
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  Using Ohm’s Law for the 30[] resistor, we can convert this equation to
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This is one equation in two unknowns.  We need another equation.  We get this from the second condition given.
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When we apply KCL to the top node, we get
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  Using Ohm’s Law for the 3[] resistor, we can convert this equation to


[image: image9.wmf](

)

(

)

(

)

6.16[A]3[]

6.16[A]0.

E

E

i

R

W

-++=

This is a second equation in the same two unknowns.  Thus, we can solve for iE and RE.  This involves some algebra, which is not shown here.  This yields the two solutions, 

iE = 2.8[A], and 

RE = -5.5[].  

This resistance is negative.  

Now, we can take the device, and using these values, connect the 10[A] current source.  We get the following circuit.  
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Using KCL, we can find iR = 2.8[A] – 10[A] = -7.2[A].  With this, we can use Ohm’s Law, to write
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