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Name:  _____________________________ (please print)
Signature: __________________________

ECE 2201 – Exam #1
July 1, 2024

Do not open this quiz until you are told to begin.


1. Print your name, and sign your name, at the top of this page.
2. This exam is closed book, closed notes.  You may use one 8.5” x 11” crib sheet, or its equivalent.  You may use a calculator. You should not use a cell phone, tablet computer, or laptop computer, as you work on this quiz.
3. Show all work on these pages, and you may use both sides of each page.  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. Do not use red ink.  Do not use red pencil.
6. You will have 100 minutes to work on this exam.


1. ________________/35
2. ________________/35
3. ________________/30
[bookmark: OLE_LINK1]
Room for extra work



1.  {35 Points} Use the circuit shown below to solve.  The charge carriers are electrons.  
a) Find a numerical expression for the power absorbed by Device 2, as a function of time, t.  Show units in your answer.  
b) Find the power delivered to Device 2 at t = 3[s].  
c) Find the energy absorbed by the 15[V] voltage source during the fourth [second], counting [seconds] starting at t = 3[s].    
d) Which way are the electrons moving through the 15[V] voltage source at 
t = 3[s]?  Explain your answer using complete sentences.  











 


Room for extra work




2. {35 Points} Use the circuit shown below to solve.  The charge carriers are electrons.  
a) Find iA.  
b) Find vB.  
c) Find the power delivered by the voltage-dependent voltage source.    
d) Find the power absorbed by the current-dependent current source.   







Room for extra work



3. {30 Points} It is given that the power delivered by the current source in this circuit is equal to 194[nW].  Find the value of the voltage source vA.  
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1. {35 Points} Use the circuit shown below to solve. The charge carriers are
electrons. 3

a) Find a numerical expression for the power absorbed by Device 2, as a
function of time, . Show units in yOLitr answer.

b) Find the power delivered to Device 2 at z = 3[s].

¢) Find the energy absorbed by the 15[ V] voltage source during the fourth
[second], counting [seconds] starting at # = 3[s].

d) Which way are the electrons moving through the 15[V] voltage source at
t=3[s]? Explain your answer using complete sentences.

—t

v,(t)=23.4[V]e™ -18.2[V]

iy (1) = 4.7{5}—7.9[A]

i (t)=-12.5[A]

+ Up . = .
r—— Device 2 Device 4
+
!
Device 1 15[V]
V4 /
Jie
. Device 3
g

a) The curvent f'lmroujl'\ Device & is [SJWL;CL‘:S
given. The voltage acvoss Device d, up , s gt

given, so we will use KUL 2o 3e‘t:"6.

U-D +1Sfv] -Up =0 , so

ey
U= Up-)50v) = 23900e 2 =3380V]
See nex‘t )Daje
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Room for extra work

: ~t/ss -
Pags.gy.oeva = ~ Up LB = (-azige " Py33281) ¢4

Pags avoeva — "07'73[%/‘]te'£/5f‘3 rIScosfL] e +
+189.86 fu) e V551~ 363,25 fw)

b) Powe r delivered to is €7ual to pewer absoched by
St)) we <can Plus 3ZS} for t in the above

<P ression to obtain

ngs.eﬂ peva (2£5)) = -181.07/w{ +46 8. 135w} + 101. 95w+
-262.28 §w]

[Post.ro.osva (efsl)= 126 .22 fw] ,'

C) We Stqrt by otete\rminfns 't)ve L/'el’zs_’; a{{_.e',. t=3[S]_

Wytm

o 1 2 3 1 s s
Tt will be #he time from 6§s3 to 7§s].
Next) we Tind t%e' cuvrvent through the 15§y
Uoltase souvrce, Llg , b)l KeclL .
"LE =L ~bg =19 ; so

[g=-i,-lg = ~4.758]¢ +7.973 +12.5(A3
=-4.7[27¢ +20.4/A3 pase
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Room for extra work

P ags.gy.isgn = 1SEU3 (g

So 3 7¢s3

Whss gy 15 0} (6 27s3) = ,i [‘3‘70-5[ Y3 +306 §w] dt

=E)53.35[J]]
d) We find that (p(3B1) = 6.35a3 by plugsing

in £=38s] for t v our e7uat-“0“ for L\E (t).
wWith a Positl've "QI\AQJ thet means the Fo.s,’é{ue

Charﬁes would wmove in the same direction as

the refevence Polqrft‘y., ov down Through +he

15 §U] souvce. Electrons with a neqative charge,

would then maue_lu/)a through the JOuv*cE)

Lffo,v\ bottom to éoPl_/r
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2. {35 Points} Use the circuit shown below to solve. The charge carriers are
electrons.

a) Find iy,

b) Find vs.

¢) Find the power delivered by the voltage-dependent voltage source.

d) Find the power absorbed by the current-dependent current source.

a) The 2s5/v] voltage
Sourte iS acvoss the

3-"[)1} res:.r‘torJ S0 we
can wnte

lA = ’QS[UJ

b) We can wnrte
KVL avound 'H'e
trf“ﬂSm'qf uppes
left closed loop as

Dl
12[Q] I 4.71Q]

- Ug + (6.8 (0)-lg Seln=o0.
kel gives us L‘o =0O. We s#ill need amother
e?ua’&;OV\. KclL at G \/re,As

. . . r

3.38n32 .
Tl\eY\ KvlL c¢an be written to obtarn

. +
lg 56[)’1] +Ug "’?;5[\}3 =
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We can solve to gei‘:
Ug = ~9.9334 V]
lg = 1.7719 £A3
Up = -94.932 {3

C) The powe c;c;ores.r{On for the 34U uolz‘-qje

Souvce 1S

= ‘ we need Cp.
Poersy vous = 34Ug Ly, S°

KcL at node L y:’eus

2.4 Ug
9903

Ly = -N.278 A)

Thus ,
//?DEL.BY_ Upus — >83.85 [\,u/j-}

d) Similacly, Pres.8Y.Cpcs :(U—IX‘Q"’“A)- Toget Uy,

Uy = g Sefn3 = 9924 {v] . So

W’Aas.eﬁ cpcs = ~153.66 [wy

- 'f.Q[A}—L‘H =0, so
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3. {30 Points} It is given that the power delivered by the current source in this
circuit is equal to 194[nW]. Find the value of the voltage source v,.

_f?a ,A‘E
4.7[kQ] .
J e
. 3.9[kQ)]
-
5.6[kQ]
We have the

/PDEL,B{CS\ =(U—B)(IR.391A3)= }7'7‘[;114\/3 . 50/u;'"3,

we get
3 U% = )5.773 fm\/].
TL\GV\) U—B
l, = = Yo
c 3.9§k3 ‘/7&&;\}

Using Kct at £, we obtain
{53 i =0, so Lp = -8.2558 SuA)
FMGHV) Kvl )/.'elols

—U—A 4 [D 97[kﬂ_} +U-B + L.D Sé[ﬁ.ﬂ}:o

Soluivxs this 31‘\)63 ouv: .S‘o}uzfn‘oyxJ

YVA = -¢9.26a ]|





