Solution to ECE 1100 Exam 2 – April 4, 2002 – page 6

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

b) Find the power delivered by the current source.
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Solution:  a) The first step is to define some variables.  We have done so in the circuit that follows.
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Now, we can write KCL for each of the closed surfaces shown as dashed red lines in the circuit diagram above.  When we do, we get
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With this information, we can solve for the currents i1 and i5, using the KCL’s for the closed surfaces in the circuit that follows.
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When we do, we get


[image: image5.wmf]65

5

41

1

4[mA]0, which solves to give

4[mA], and 

4[mA]0, which solves to give

4[mA].

ii

i

ii

i

-+=

=

--=

=-



Next, we write Ohm’s Law for each of the four resistors, and get
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Now, we can write KVL around the loop shown in the circuit that follows.
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This gives
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Next, we can write KVL around the loop shown in the circuit that follows.
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This gives
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Thus, our answer to a) is
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b) Since we solved for the voltage across the current source (vC) earlier in this problem, we can now find the power delivered by the current source directly.  We note that vC and 4[mA] have been defined in the passive sign convention for the current source, and we can write
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Thus, the solution is
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2)  (30 Points) a) Find the voltage vX in the circuit below.

b) Find the power delivered by the voltage source.
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Solution:  a) The first step is to define some variables.  We have done so in the circuit that follows.
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Having done this, we are ready to write equations.  Let’s begin with Ohm’s Law, and write
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Next, let’s write some KCL’s.  Using the top node, we get
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Using the bottom left node, we get
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Using the bottom right node, we get
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Next, we write some KVL’s.  Going around the outside loop, we get
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We are ready to solve now.  We plug our three Ohm’s Law equations into this equation, and get
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We plug in KCL equations into this, and get
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Then, using the last KCL equation, we get
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We can solve this equation for i5,
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Next, we note that from KVL, 
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Thus,
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b) To get the power delivered by the voltage source, we can write that 
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since this voltage and this current are in the active sign convention for this source.  Now, we had an equation for i20 as
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Since we now know i5, we can plug this back in, and we get
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Thus, we can solve, and get
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This source is actually absorbing positive power.  The current source is the only element that is delivering positive power in this circuit.

3)  (40 Points)  

a) Find iX.

b) Find the power delivered by the 3[A] current source.
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Solution:  a) The first step is to define some variables.  We have done so in the circuit that follows.
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Having done this, we are ready to write equations.  Let’s begin with Ohm’s Law, and write
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Next, let’s write some KCL’s.  Using the top node, we get
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Using the upper right node, we get
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Next, we write some KVL’s.  Going around the outside loop, we get
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We are ready to solve now.  We plug our three Ohm’s Law equations into this equation, and get
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We plug in KCL equations into this, and get
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This can be solved to get


[image: image39.wmf]10

10

106[]88[V], or

0.83[A].

i

i

W=

=


From this, we can get i44 as
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Next, we write KCL for the closed surface in the circuit that follows.
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Writing the KCL, we get
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This gives
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b) Next, to get the power delivered by the 3[A] current source, we can write
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Thus, we can write
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