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Name:  _____________________________ (please print)

Signature: __________________________

ECE 1100 -- Exam #2

April 10, 2001

1.  This exam is open book, open notes.

2.  Write your answers on these pages, showing all of the work needed to solve the problems on these pages.  Show units in all solutions and in all intermediate results.  Units in the problems are given within square brackets.  If your work goes on to another page, indicate this clearly with a note or appropriate symbols.  

3.  You will have 40 minutes to work on this exam.

1.  ________________/30

2.  ________________/40

3.  ________________/30

Room for extra work

1)  (30 Points)  Find the voltage vX in the circuit below.  
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2)  (40 Points)  Find the power delivered by the voltage source in the circuit below.
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Room for extra work

3)  (30 Points)  Find iX.
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Room for extra work

1)  (30 Points)  Find the voltage vX in the circuit below.  
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Solution:


The first step is to define variable names.  Having done previous circuits problems, we might notice that the currents through the four components, aside from the 5[V] voltage source, will all be the same.  Therefore, we will name only one current, iX.  The current through the 5[V] voltage source will be zero, since it has no connection at the left hand side.  To verify this for yourself, simply write the KCL for the closed surface which is the black circle in the middle of the circuit.

The current iX, and three voltages are defined in the diagram that follows.
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With these names, I am going to write KVL around the outside loop.  I get
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Next, I write some Ohm’s Law equations, being careful about signs, 
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We can substitute each of these equations into the first equation, and get
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We can solve for iX to get
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Now, we need another KVL, this time around a loop that includes vX.  We pick a loop around the upper left hand triangle, and we can write
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Now, since we know iX, we can solve, and get
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2)  (40 Points)  Find the power delivered by the voltage source in the circuit below.
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Solution:  To find the power delivered by the voltage source, we need the current through it.  Let’s define this, and some other variables as shown in the diagram that follows.
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From KVL we can show that the voltage across each of the elements in this circuit is 12[V], with the polarity as indicated in the voltage source, that is, 12[V] higher at the bottom than at the top.  We can write KCL for the closed surface shown as a dashed red surface, and get


[image: image15.wmf]8122210

8122210

2[A]9[A]0, or

7[A].

iiii

iiii

-+++++=

+++=-


We can write Ohm’s Law for each of the resistors, and we have
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Plugging each of these into the KCL equation, we have
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Now, since the voltage and current reference polarities are in the active sign convention for the voltage source, we can write
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Thus, our answer is
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3)  (30 Points)  Find iX.


[image: image20.wmf]5[

W

]

10[

W

]

6[A]

20[V]

+

-

33[

W

]

i

X


Solution:  a)  To find this current, our first step is to define some variables.  We have done this in the circuit that follows.
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Next, we write KVL around the loop, shown as a dashed red line.  We get
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We can also write KCl for the closed surface shown as a green dashed line.  We get
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Next, we write some Ohm’s Law equations.  Being careful about signs, we get  
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We have four equations and four unknowns, and we can solve.  First, let’s solve the KCL equation for iY.  We get
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Next, we plug this into the first Ohm’s Law, and we get
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We can substitute each of these equations into the first equation, and get
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Solving for iX we have
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