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ECE 2201 – Exam 2
November 5, 2022

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

1. This exam is closed book, closed notes. You may use any calculator.  You may not use a cell phone, tablet computer, nor laptop computer.  You may have a crib sheet in the form of one 8 ½” x 11” piece of paper, with material written on both sides. 
2.  Print your name, and provide your signature above.  
3. 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.  You may separate the pages as you work.  
4. Show all units in solutions, intermediate results, and figures. Units in the exam will be included between square brackets.
5. If the grader has difficulty following your work because it is messy or disorganized, you will lose credit.
6. Do not use red ink. Do not use red pencil.
7. You will have 90 minutes to work on this exam.
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2.  ________________/30
3.  ________________/30
								Total = 100
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[bookmark: OLE_LINK1]
1. (40 points) Use the diagrams below to solve.
a) Device 1, as shown in Figure 1, can be modeled as a voltage source in series with a resistance.  When Device 1 is placed in a circuit as shown in Figure 2, the voltage v1 is measured to be 10.5[V].  When a 15[V] source is connected across terminals A and B as shown in Figure 3, the current i1 is measured to be 10[mA].  Note that v1 and i1 are defined for Device 1 in Figure 1.  Find the complete model for Device 1.  Draw the model with clear numerical labels, and labeling terminals A and B.  
b) Device 2, as shown in Figure 4, can be modeled as a current source in parallel with a resistance.  The relationship of current i2 with voltage v2 is shown in 
Figure 5.  What is the model for Device 2 when 6[V] < v2 < 9[V]?  Draw the model with clear numerical labels, and labeling terminals C and D.
c) A 100[W] resistor is attached across terminals A and B for Device 1, and a 100[W] resistor is attached across terminals C and D for Device 2.  Which device delivers more power to the 100[W] resistor across its terminals?  Indicate the power delivered by each device in your work.    
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2. (30 points) Use the node-voltage method to write a complete set of equations that could be used to solve this circuit.  Do not simplify the circuit.  Do not attempt to solve or simplify your equations.  Define all variables appropriately.    
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3.  (30 points)  Use the mesh-current method to write a complete set of equations that could be used to solve this circuit.  Do not simplify the circuit.  Do not attempt to solve or simplify your equations.  Define all variables appropriately.    
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1. (40 points) Use the diagrams below to solve.

a)

b)

¢)

Device 1.asshown in Figure I, can be modeled as a vollage source in series with
aresistance. When Device 1 is placed ina circuit as shownin Figure 2, the
voltage vy 1s measuredto be 10.5[V]. Whena 15[V] sourceis connected across
terminals A and B as shown in Figure 3, the current i is measured to be 10[mA].
Note that v, and iy are defined for Device 1 in Figure 1. Find the complete model
for Deviee 1. Draw themodel with clear numerical labels, and labeling terminals
AandB.

Device 2. as shown in Figure 4, can be modeled as a current source in parallel
witha resistance. Therelationship of current i> with voltage v, is shown in Figure
5. Whatis themodel for Device 2 when 6[V]< v> <9[V]? Draw the model with
clear numerical labels, and labeling terminals C and D.

A 100[Q]resistor is attached across terminals A and B for Device 1,and a 100[€2]
resistoris attached across terminals C and D for Device 2. Which device delivers

morepower to the 100[Q] resistor across its terminals? Indicate the power
delivered by each device in your work.
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2. (30 points) Use the node-voltage method to write a complete set of equations that
could be used to solve this circuit. Do not simplify the circuit. Do not attempt to

solve or simplify your equations. Define all variables appropriately.
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3. (30 points) Usethe mesh-current method to writea complete set of cquations that
could be used to solvethis circuit. Do not simplify thecircuit. Do not attempt to
solve or simplify your equations. Defineall variables appropriately.

1.2(Q) 34(0) 7219

P meshes

\/almble;(l:x)

2.5[9) e ) ezu_,ahonS neecle
. o solve Hha

6.6[9] cirewit c—onrlcfcla

1.8

31A]

[
1’//25 e

vy

25[0)

-

8.9[V] m 5

| '
12vy

® 1y - 2LA) i
A 'ﬁ , (A + lp g4y 15Cv) (P ¢ H ) =o

[_B/ Q’B’“@"Y .

©  (ic-tgy 4+ w(e-toseld =

© +6) (ip-te) F.00M rles-le)3etn)t (Cg-emdpe

g G/ -le . . .

ot + La (§.20A) Hfﬁ/@) ~loar, +€9Cv) +Q,G—LA>LKCJL:):O

~ Y ¢ A . = 1CH
Constmint ezn (@)*@/) Ly — L ! J
b ip (B2l 1S ()

- )
E+® (e-to) 3.0(4) + ISLv - ot |
=) ._1CV3 S CLF'('H) (o.lgﬂﬂ:r) + (‘/F -9/2{0&3 Jé;/F)"fC/g:a

ConStramd o%,\ (@}-@) 5 ("F _LE = O.f{_)(
@ Q/H ..LG_> lo[ 1) *@H -tE) be(A) + (150D T1247 +eyl[n=0





image16.jpg
Room for extra work
9 ip~ta ="

@ vy + A 20A] + (Cp-B) 1.€CA) +@/}-05)'2§C/29 ~&9(v]=0




