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Name:  ____________________________ (please print)
Signature: __________________________

ECE 2201 – Exam 2
April 9, 2022

Keep this exam closed and face up until you are told to begin.

1.  This exam is closed book, closed notes. You may have a crib sheet in the form of one 8 ½” x 11” piece of paper written on both sides.  Print your name, and provide your signature above.  
2.  Show all work on these pages. Show all work necessary to complete the problem. A solution without the appropriate work shown will receive no credit.  A solution which is not given in a reasonable order will lose credit.
3.  Show all units in solutions, intermediate results, and figures. Units in the exam will be included between square brackets.
4. If the grader has difficulty following your work because it is messy or disorganized, you will lose credit.
5.  Do not use red ink. Do not use red pencil.
6.  You will have 90 minutes to work on this exam.


1.  ________________/30
2.  ________________/35
3.  ________________/35
							Total = 100

Room for extra work
1. [bookmark: OLE_LINK1]
 (30 points) Use the circuit given below to solve this problem.
a) Find the equivalent resistance of this circuit with respect to terminals A and B.
b) Find the equivalent resistance of this circuit with respect to terminals A and C.
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Room for Extra Work 


2. (35 points) Two identical devices are used in the circuit in Figure 3.  Each device has the characteristics shown in Figure 1, where vD and iD are defined as shown in Figure 2.  Each device can be modeled as a voltage source in series with a resistance.  
a) Find the model for the device.  Draw your model, labeling all components with numerical values, and labeling terminals A and B.  
b) Find vX in Figure 3.  Note the polarities of the devices used in Figure 3.  The polarity of each device is indicated by the letters A and B next to the device.  
c) Find the power absorbed by the device that is in series with the 330[] resistor, in the circuit in Figure 3.  
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Room For Extra Work



3.  (35 points) Use the node-voltage method to write a complete set of equations that could be used to solve the circuit below.  Do not attempt to simplify the circuit.  Do not attempt to simplify or solve your equations.  Define all variables clearly.  
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1. (30 points) Use the circuit given below to solve this problem.
c) Find the equivalent resistance of this circuit with respect to terminals A and B.
d) Find the equivalent resistance of this circuit with respect to terminals A and C.
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2. (35 points) Two identical devices are used in the circuit in Figure 3. Each device
has the characteristics shown in Figure 1, where vp and ip are defined as shown in
Figure 2. Each device can be modeled as a voltage source in series with a resistance.
a) Find the model for the device. Draw your model, labeling all components with
numerical values, and labeling terminals A and B.

b) Find vy in Figure 3. Note the polarities of the devices used in Figure 3. The
polarity of each device is indicated by the letters A and B next to the device.

¢) Find the power absorbed by the device that is in series with the 330[Q)] resistor, in
the circuit in Figure 3.

2 We bEj;h the
vD Solution L)'
Device d\rqw-'nj tie
model for the

iDT devite.

- + ¢ A
B
Figure 1. Figure 2. ?\D
! L
2.2[Q] Up U
MW ‘B E
330[0]§ Device - B

8.2[V]C> A N dlDS'G[mA] Note that the

Device PDlaﬁ'éref i
s %szo[m Up and Llp agree
5 with Fqure &,
. with n:sf:e:t to
Flgss. tevmivals A
e and B. :

We write KVL for this model | as follows.
Ug -Up ~LpRo = O..,

VSee next
+fA3e





image10.jpeg
ECE 2201 —Exam 2 April 9, 2022
Room For Extra Work

NOW) WC Zawn Pluj n wao Pofw‘t‘S {V‘OM z':’ae
Plot n Ffﬁwe 1. We have

U;Z -3[\/] “QimA_} Rp =0
and
Ug =7[v] - 1{mnIRp = O .
So)u;ws) we Se‘&
Ug = 1.857[V3  and Ry= -570%{n]

Q) The model Tor the deuite is

A
Rp = —57/.9[5c;\

Vg = .857[v)

b) Next we want to dvaw the civewmE i

F\'ﬁuve 3) Inser'&?ns +he model above {o;‘
- s o

the device, two tinmes , paying attention

Polariiies. See next page





image11.jpeg
ECE 2201 —-Exam 2 April 9, 2022

Room for extra work B

22 () —

. WT\DevkeL G
We will choose o write Kcl for node 6.

U-X 1‘2.9[\/} (\)"x +1.857513 ) . Ux ~1.867(v3
2.2 {513 i (330-57.9) (3 (220-571.4)§»3

- S 6§mA)=0

So)un‘ns , we 3e'&
f'lfx = —8.1565‘[\/3/

c) We have labeled the device in 7ues—t.‘on heve as
Device 1 w the diagram above. We have

?ASS.BY.DEV:L =-Up, Lp)
= Ux +).3857(v]
Gio -s714) (A3

Up = Lo, (330(n3) ~Ux = 16.7¢8{V3
L’P_Am.w.psvzt = =437.6 (mw] ’

o = 26.096[mA)





image12.jpeg
ECE 2201 —~Exam 2 April 9, 2022

3. (35 points) Use the node-voltage method to write a complete set of equations
that could be used to solve the circuit below. Do not attempt to simplify the
circuit. Do not attempt to simplify or solve your equations. Define all
variables clearly.
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