ECE 2201 – Final Exam December 6, 2022
Name:  ____________________________ (please print)
Signature: __________________________

ECE 2201 – Final Exam
December 6, 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 160 minutes to work on this exam.

1.  ________________/30
2.  ________________/25
3.  ________________/40
4.  ________________/35
5.  ________________/30
6.  ________________/40
								Total = 200

Room for extra work
[bookmark: OLE_LINK1]
1. (30 points) Use the circuit below to solve.  The charge carriers are electrons.


a) Find the power delivered by the iA(t) current source at t = 1.7[s].  
b) Find the energy absorbed by the vB(t) voltage source during the third [second], counting [seconds] starting at t = 2[s].
c) Are the charges going through the iA(t) current source gaining or losing energy as they move through that current source at t = 1.7[s].  Explain your answer, using complete sentences.  




Room for extra work


2. (25 points)  Show your work clearly, redrawing as needed to make your steps clear. a)  Find the equivalent resistance as seen by terminals A and B.
b)  Find the equivalent resistance as seen by terminals C and D.








Room for extra work



3.  (40 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.  Label the node-voltages clearly.  Define all variables and label them on the circuit.    






Room for extra work


4. (35 points)  A device D can be modeled as a voltage source in series with a resistance.  The device has the relationship given in Figure 2, with vD and iD defined in Figure 1.  The device is connected in a circuit as shown in Figure 3.  
a)  Find the device model, and draw it, with numerical labels, and labeling terminals A and B.  
b)  Find the Thevenin equivalent of the circuit in Figure 3 as seen from terminals C and D, using source transformations and parallel and series combinations. 



  

Room for extra work



5.  (30 points)  Use the circuit given below to solve.
a)  Find the Norton equivalent as seen by resistor RL.  Draw the equivalent, numerically labeling the components.  
b)  What is the value of RL such that maximum power is transferred to it?        







Room for extra work



6.  (40 points)  A Device is made up of resistances and sources.  When that Device is open-circuited, as shown in Figure 1, the voltage vQ is -13.7[V].  When that Device is short-circuited, as shown in Figure 2, the current iW is -3.75[mA].  Two identical versions of the Device are connected as shown in Figure 3, where the polarities of the Devices are given by the terminal labels A and B.  
a)  Find the Norton equivalent of the Device, and draw it, with numerical labels, and labeling terminals A and B.  
b)  Find the voltage vE in Figure 3.      
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4. (35 points)  A device D can be modeled as a voltage source in series with a resistance.  The device has the relationship given in Figure 2, with vD and iD defined in Figure 1.  The device is connected in a circuit as shown in Figure 3.  
a)  Find the device model, and draw it, with numerical labels, and labeling terminals A and B.  
b)  Find the Thevenin equivalent of the circuit in Figure 3 as seen from terminals C and D, using source transformations and parallel and series combinations. 
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1. (30 points) Use the circuit below to solve. The charge carriers are electrons.
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c) Are the charges going through the i,(2) current source gaining or losing energy as
they move through that current source at # = 1.7[s]. Explain your answer, using
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}ms[A]

5.6[Q]

We beﬂln b7l ole'ﬁnfns
22[Q] the UO/faje GeroSs

the Current Soarce,
Ya,

ThenJ we Caw wrote KCL,

on +he d;‘aj ram,

Ua i Un- Vg

2.3 5.6(n] B
\)\)e can F’uj m UB and. [,A to 36# U;;) at t’/?ﬁ}J
'FO/‘ qu‘t a)

Ug (1.7(s3) = 20.13 (V] — Plugin to get

Un -R0.13§v3
9/pf) + AT - = next
+( 19/ }) _ seim O page.




image13.jpeg
a) Solufns ) we )‘)ave

Up (1.7(3) = 7.5573 §v7

Tl')en we Hque
(2T ta (1763) = -(U‘A (1.7(s3)) [y [1.7[51)>
[?DEL.QV.L‘A (1:7£s3) = 8_‘7?33[\1\0/

b) T)\e POUJGV‘ abSO\f‘beo( b}: the U-B U'o/i'age souree

Pags.sr.vg = U (¢) (g (¢)
TO 361‘: [3 [f)) weé choose to Pewﬁ,-,,, &

Souvrce tvans fovrmation to o btasn

5e(n3 J.a050

Ug (¢) e (3) L'A[t)(a.a{n?>

Ohms Lqw Tor the series resistors )u'e/a(s

L'B = -Ug “[‘A {Q.Qfﬂ}) o
56503 + »aL3

Lg(¥) = ~p.1a8a1{s3 Vplt) - 0.28205 l;q(i-)

(See next page)





image14.jpeg
W - ; U
e can )olnj in the ex/:r€5.¢-°“3 3"\/6\4 for B a”‘(ﬁ)}
)

Lglt) = ~2.1795 [AJt? + 3.71796n) + 13356 [272 - 19179 £A)

or

lg () = -3.0795f2]t% + 13as6 J2]¢ + 1.8(A]

Now,
’;’Ass.sxéb = Ug (¢) L'B (t) , and
W 8{s3
nBs.erUg (3 4[53) = jt/[} Uglt) lg(t)dt , so
S,

Pjaajft’lﬂ )‘nJ we gei-

[VJABS.BV. U [3"( [53> = —-]1.308 [k 33]
C) We know from Pa("& a) that the f;ower deliveved

b)’ the (:A Cuvrrent Source 1S Posfzf;l/e at the
time t=)7fs3 Therefore, at this time the

Curr’en’t Souvce

C)‘)ar‘ses m0u}n5 i‘kromjh that
rvmsi' be @Qn?n\tj eme‘ray_.)





image15.jpeg
2. (25 points) Show your work clearly, redrawing as needed to make your steps clear.
a) Find the equivalent resistance as seen by terminals A and B.
b) Find the equivalent resistance as seen by terminals C and D.
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6. (40 points) A Device is made up of resistances and sources. When that Device is
open-circuited, as shown in Figure 1, the voltage vg is -13.7[V]. When that Device is
short-circuited, as shown in Figure 2, the current iy is -3.75[mA]. Two identical
versions of the Device are connected as shown in Figure 3, where the polarities of the
Devices are given by the terminal labels A and B.

a) Find the Norton equivalent of the Device, and draw it, with numerical labels, and
labeling terminals A and B.

b) Find the voltage v in Figure 3.
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