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In keeping with the Community Standard, I have neither provided nor received any assistance on this test. I understand if it is later
determined that I gave or received assistance, I will be brought before the Undergraduate Conduct Board and, if found responsible for
academic dishonesty or academic contempt, fail the class. I also understand that I am not allowed to speak to anyone except the instructor
about any aspect of this test until the instructor announces it is allowed. I understand if it is later determined that I did speak to another
person about the test before the instructor said it was allowed, I will be brought before the Undergraduate Conduct Board and, if found
responsible for academic dishonesty or academic contempt, fail the class.

Signature:

U

Instructions

First - please turn off any cell phones or other annoyance-producing devices. Vibrate mode is not enough - your device needs to be in a
mode where it will make no sounds during the course of the test, including the vibrate buzz or those acknowledging receipt of a text or
voicemail.

Please be sure to put each problem on its own page or pages - do not write answers to more than one problem on any piece of paper
and do not use the back of a problem for work on a different problem. You will be turning in each of the problems independently. This
cover page should be stapled to the front of Problem 1.

Make sure that your name and NET ID are clearly written at the top of every page, just in case problem parts come loose in the
shuffle. Make sure that the work you are submitting for an answer is clearly marked as such. Finally, when turning in the test, individually
staple all the work for each problem and place each problem’s work in the appropriate folder.

Note that there may be people taking the test after you, so you are not allowed to talk about the test - even to people outside of this
class - until I send along the OK. This includes talking about the specific problem types, how long it took you, how hard you thought it
was - really anything. Please maintain the integrity of this test.

You may use the || symbol for resistances in parallel and do not need to expand that construction. Be clear with your use of
parentheses, however; simply writing something like

Reqg=Ri+Ry || R3+ Ry

is too vague since it could refer to any of the four combinations below:

R, R, R,
A & W g
— ok R [ MM W-
LA A
R, R, R,
R [ WM
Ry R, Ry
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Problem I: [24 pts.] Equivalents and Division

For all parts of this problem, you can carefully use the || symbol (and parentheses) as appropriate and do not need to simplify expressions
using that symbol.

(1) For the following network:

R, R,
4o VWA VWA o ¢

Roc= Q(( RL+K7>||R5>+(@\|Rq)5“?z)~l% §R3 §R4 f %RJ?U!{(@ Ralley) +@2)IRs) +f6)1}?7) Jr]?g

R, Ry
b, YY) YY) o d

(a) Find the equivalent resistance as seen from terminals a and ¢, R,
(b) Find the equivalent resistance as seen from terminals b and d, Rpq.

5

(2) For the following circuit:

N, = -Nsg L)
A A A TRy

VA At [
SR s SR S R Rt (LR ¥y (1fs) Retls

clearly show voltage division to obtain expressions for vy, and vy in terms of the resistors and vy.

(3) For the following circuit: RR = EE «){ﬁs l ,Cf—g -Pffg>)
R, R, R, ?L‘: 'Iel-lvzv
e o f eé: R e
L= —(p Reg
SR CD’ SR SR Y ’Lfytf‘\
(2= ipReg  RllstR)
Re (&%

clearly show current division to obtain expressions for iy and 7, in terms of the resistors and i,.
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Problem II: [20 pis.] Node Voltage Method [ (L2 [,45 tLS

Given the following circuit: ﬁ \ ‘:\/ 4%

4_/
Ny AN

d _ b

—

and assuming that constants b and d, the values for the passive elements (R; through R4), and the values for the independent sources (i,
and w,) are known,

(1) Clearly demonstrate the use of the Node Voltage Method in labeling unknowns for the circuit and in determining a complete set of
linearly independent equations that could be used to solve for these unknowns. List the set of unknowns you believe your equations
will find. Please put the list of unknowns and the equations on a separate piece of paper and in a box; you can label the circuit above.

(2) Assuming you are able to solve for those unknowns, write expressions for the following. Put your expressions next to the appropriate

bullet below even if your work is eésewhere: M“K: /V' Ny ,V.Z /VV A/ X l: g—
e pasi = (Ver YWY/ R2 HU L > Srotes— 9de -Aqvgres 2
-V
HClpwyr M=V oMy My =Ve o
L 2\ 1y 12
® Pdel,VCVS = M b \fv'l; " 0? :
> . 0 R .
oh g ”"/rg*iaﬂg Nyt L3+ 7 (2 Ry e
= vy i CR(y: M= V=3
Pd{,@_ - VX bveys . - N
® Pdel,CCCS = S Cuvs EIVJ(V M
’ /\;20{% Meag vxi Vx= |
/VLMSI;QK [b: V3 “’VV
—

o

meve  MCUSn v g Ve ey
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Problem II: [20 pis ] Node Voltage Method /407 | AREL S

Given the following circuit:

\\

d _ b

—

and assuming that constants b and d, the values for the passive elements (R; through R4), and the values for the independent sources (i,
and w,) are known,

(1) Clearly demonstrate the use of the Node Voltage Method in labeling unknowns for the circuit and in determining a complete set of
linearly independent equations that could be used to solve for these unknowns. List the set of unknowns you believe your equations
will find. Please put the list of unknowns and the equations on a separate piece of paper and in a box; you can label the circuit above.

(2) Assuming you are able to solve for those unknowns, write expressions for the following. Put your expressions next to the appropriate

bullet below even if your work is elsewhere: uth\UWV\ AL, “g’ ; gh ” > HCL .

2 .
® Dabs,R, = /\)‘b .],TZ“" -’b Vv MCL‘ hl. \ ._(: \B (’VA-’V_b - lg_) («U})"Q((h +LIV‘(3
|y By (VR )
4 By i3

~ LS VX pi) (Ubtiiy=bw) ) =
® Pdel,VCVS = %"’*WW; hors b | T ‘@* _—%‘K "”(19 0
Shiy '\_/é(j *’Ea"f‘a_ °C Ny Mﬁ%ﬂ th_

fad = ID“/)(chvg °

(V- 19’\/)00{!:(3_

® Pdel,CCCS =
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Problem III: [20 p#s.] BrancCurrent Method

Given the following circuit:

A
R, R,
Ry S Vs le <> @3 R4§@ diy <A :f;@

and assuming that constants b and d, the values for the passive elements (R; through R4), and the values for the independent sources (i,
and w,) are known,

(1) Clearly demonstrate the use of either the Branch Current Method or Mesh Current Method in labeling unknowns for the circuit and in
determining a complete set of linearly independent equations that could be used to solve for these unknowns. Indicate which method
(BCM or MCM) you are using. List the set of unknowns you believe your equations will find. Please put the list of unknowns and
the equations on a separate piece of paper and in a box; you can label the circuit above.

(2) Assuming you are able to solve for those unknowns, write expressions for the following. Put your expressions next to the appropriate
bullet below even if your work is elsewhere - . .
Unk: (/ 12,’%,“{ / 'Vxll%_

® Dabs,r, = ([l«(:lmz ‘21 By an\egv\«é iSres 2
VL) 0y b Pl?z(é,—aq) 12,0 lg) VL= ()

® Pdel,VCVS = })/V : MVL) SX@ [ ‘8 (75 +YZ'(I.?“"1>+V‘/[(3~['/> =0

— DX\ SRCuw! (a= (-2

SeCas! diys ~(y

] /MGAWC- vy s — B2l

Pdel,CCCS = ,2 A&;b’ ib/: .L’Z v(.'(
Croen Dy, Naaes = Ryl by) ¥Reliry)
Rl = Neeeg, Ay
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Problem III: [20 pts.] Mesh Current Method

Given the following circuit:

VK

ﬁ T R

RZ
G + @ 0 . A -
RS N, Lo RS @ Y < g
— l a»"f 34:0{1547

and assuming that constants b and d, the values for the passive elements (R; through R4), and the values for the independent sources (i,
and w,) are known,

—

(1) Clearly demonstrate the use of either the Branch Current Method or Mesh Current Method in labeling unknowns for the circuit and in
determining a complete set of linearly independent equations that could be used to solve for these unknowns. Indicate which method
(BCM or MCM) you are using. List the set of unknowns you believe your equations will find. Please put the list of unknowns and
the equations on a separate piece of paper and in a box; you can label the circuit above.

(2) Assuming you are able to solve for those unknowns, write expressions for the following. Put your expressions next to the appropriate
bullet below even if your work is elsewhere (/{ n K L A \ "

[ ] b R — ;7 - -_ . Z . l .
S (INE U I WL b - R (et #ig)~Riy U0
ML, ! —Ax Vb 0 Ly ¥Ry T, tig)=D

® Pdel,VCVS = _ Y
_pw(ia- iy %)

_ . ) T2 .
® Pdel,CCCS = Fv’dv’ﬂ ‘(U/L(QH, /\)’ac&'— rlzk(((c{“/l%g-‘(ﬂ‘llg> \/,122(“4 Ly © +0{l13,>

D= Weees Aty
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Problem IV: [16 pts.] Thévenin/Norton I Uﬁ//'\@ UL )(*’WWEO

Note: for the problem below you must fully solve expressions for any variables that are unknown; you cannot simply leave unsolved
systems of equations. You do not, however, need to simplify any compound fractions, nor do you need to expand any use of the parallel
resistance symbol discussed on the cover page. Furthermore, once a variable is fully solved in terms of known values, that variable can
also be considered “known” - you do not need to back-substitute. Given the following circuit:

R,

Rl
VA VA o O
Va ib % R3
vC
CH— B

N

and assuming that the values for the passive elements (R through R3) and the values for the independent sources (vy, iy, v¢) are known,
draw both the Thévenin and Norton equivalent circuits with respect to terminals o« and 3 in terms of the known values. Be sure to show
your process clearly and indicate where « and 3 are in your equivalent circuit drawings. C Z

M
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P‘H\, /Va(_

Problem IV: [16 pts.] Thévenin/Norton I

Note: for the problem below you must fully solve expressions for any variables that are unknown; you cannot simply leave unsolved
systems of equations. You do not, however, need to simplify any compound fractions, nor do you need to expand any use of the parallel
resistance symbol discussed on the cover page. Furthermore, once a variable is fully solved in terms of known values, that variable can
also be considered “known” - you do not need to back-substitute. Given the following circuit:

R, R,

and assuming that the values for the passive elements (R through R3) and the values for the independent sources (vy, iy, v¢) are known,
draw both the Thévenin and Norton equivalent circuits with respect to terminals o« and 3 in terms of the known values. Be sure to show
your process clearly and indicate where « and 3 are in your equivalent circuit drawings. sz

A AP ey <&— Eg)"CEJ)@)
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Problem V: [20 pts.] Thévenin/Norton 11

Note: for the parts below you must fully solve expressions for any variables that are unknown; you cannot simply leave unsolved systems
of equations. You do not, however, need to simplify any compound fractions, nor do you need to expand any use of the parallel resistance
symbol discussed on the cover page. Furthermore, once a variable is fully solved in terms of known values, that variable can also be
considered “known” - you do not need to back-substitute. Given the following circuit:

o G

R, R,
VWA VWA
T>
v, ﬁl—) di, JP §R3
o M

and assuming that the values for the passive elements (R; and R3), the value for the source (v,), and the value for the constant d are
known, draw the Norton equivalent circuit with respect to terminals & and 1 in terms of the known values. Be sure to show your process
clearly and indicate where & and 1 are in your equivalent circuit drawings.
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