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ECE 2300 - CIRCUIT ANALYSIS - FALL 1999
Section #: 02281 and 02282

Exam 1

Saturday, October 16, 1999, (10.00 - 11.30) AM

DO NOT OPEN THIS EXAM BOOKLET UNTIL INSTRUCTED TO DO SO

This exam booklet has 12 pages, including this cover page. If you are

missing any page raise your hand. To complete the exam you have 90
minutes.

Notes:

1. Be sure that your name, ID number and the signature appear above.
2. The exam is open book and open notes. You may use any calcalator you choose.
3. Along with solving the problem, to receive full credit, you must:
a) Show all work necessary to solve the problem;
b) Clearly indicate your answer (for example, by enclosing it in a box);
¢) Define all variables and parameters, and label them on the circuit diagram;
d) Shew all units explicitly, in intermediate numerical results as well as in final solutions;
e) Use the proper notations for all quantities.
4. Do not use red ink.
5. Keep in mind that most of the credit for these problems will be given for showing the correct
methods or equations.
6. This exam has four problems, and the total number of points is 100.
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Grade per problem and total:

1: 25 2: 10 3: /35

4: /30 TOTAL: /100
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1. (25 points ) For the circuit shown calculate the power delivered to the circuit by the
dependent voltage source v,;

For solving this problem theee solution versions are
showin.
Version 4 (the shvr/m‘)) using the Nods- V_r/{_qjg method,

The civouit has three essenhal nades , labelled ©,@

d ) (see the fiqure).
g)e n@ojde #® ifZe/ec/cd as m,érmce (see the ﬁj””)/
and an deﬁ'ned the node W/fwje.f Yy and Ve

(set Fhe f'jm\’).
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The ned(-w/ﬁye e?mfs‘ons are.
pet K@D Ay -dootx | Mt A

(1)

(2)

nnnnnnnnnnn
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§y=-0396 Iv], 2= 199.307/V].

-3
Then L= _‘19_-:_5";:.‘_2_‘.’2 = -6.921x1v /A, and

sy = doox (-6.927x17 ) = - 0.6921 V],
The curent delivered bf phe source Ny called ¢ [see

ﬂﬂf\'jﬂr\() I
L. L)
{= %f %: -0,396 ('2';1' ‘W)— 0.02971 /A/.

Then the  powter delivered 1o the cirenf b] the
de/)endm‘/' vcl-fvye Jouree Wy 16

f"’“" by Jy 4 = (-0.39)x[-a09])= 0.0205% /w/l
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L. (25 points ) For the circuit shown calculate the power delivered to the circuit by the
dependent voltage source v,

L] nnanatnnaananana-nnnanaunantauaanaatuaaauanauaunuaannttauaasaam\a--atnntuaauaaana

\}ers»bn 2 (the middle /enj}ﬁ ’vem'm), the ﬂe{é_-c_w_rrgnj
medhod.

The civaut has faut meshes defined by Hhe  posihin
veferendt of he wesh HIYFS Ain - -, iy (see Fhe frpon)
Meshes 3 and 4 define a supermesh.

The mesh- onrverit ewﬁ‘ms ant.
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mesh .@ (Ri+Ra)Amq + Ry 4,y + 10043 = 0 (1)
. ) fé
mesh @ Peim + (Re+R3)Ama =0 )
3
i“fc_:me;l_h @t@~'-(/?q+ ki)&m; + RSimy +10J¢:(7 ;j
Lmyrimy = 5‘0»{‘(’ .
Whe : Ix = Lmy .
4.:7 = Ami+dme
with (s)in (1) and (6) in (4], if sl
(Ri+R2JAm¢ + R2{ma+ 100 4my =0 | | [[fa))
P2 {m( + {R2+R3J('mg:00 2)
~(R4+RE)4imy + RS my = =W "
,t'ma + (.m(’ - 5-0 ((..W" "‘“m&)
That 15: | )
my = (f
({0+20)Amq + EOtma + +100tiny =0 Y
[ =0
20 Amy +(20+40)4me o
- (50#15%)Aim3 1004 my = -200 3
=0 t4)

504y +504mz = Amy - 4ing
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ECE 2300 - Circuit Analysis - Fall 1999, Exam 1
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Solning, i} resolfs. 4mi = 0.0297 A/ ) .
Ama = -9.896 x10 E‘/ﬁ/ | 4m3 = 09965 /A, Amy=-6.927x40 M= {x

Then the pawer delivered fo the cirourt é/ Jhe d,/b,m‘,,,zl
W//le soure M 1s:

l f’W-biJJ{ = = itmg 2= (0045 imy =

-3
= - f00x(-6.927%10 )x0.0297 <

= 0.020%/#//]
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L. (25 points ) For the circuit shown calculate the power delivered to the circuit by the
dependent voltage source v,;

nnnnnnnnn

laws .

— e -

Tn the civeuit are defined nodes @ and @, and the positre
re,[erenc( 7% the currents 44,45 and 4, and of the
wh‘n]e e (see the f:’jurr )

Then +he KCL ap}a/n'ed o nodts @ ard @ .
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nodt # @, 4ypAx- o4y =0
The KVL. | inchding the Ohmslaw, a///fev/ /W the closed

;om‘hs an. | |
Puth Ri-Fn-R2.  RA4( + R, 47 +4004y =0

(3)

‘ ; (4)
Path R2-R3 . Re47 +R3d3z=0

g : (s}
Path 4s-Ry- Re. —+ (Ry+R6)4 =0

bt 4i-Rs -V ' (¢
PﬂM 1s-Rs - wj—: -’\9){-4» Rsix +’l/ng =0
That 15
y - = (f
4 + 13+ -ty -00 [aﬂ
Yedn - 50‘(7 = (3)
{04 Hoot +804Y =0 o
hods +204y 20 )
2004y - =0 (5
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i = 002971, i =-6321x00 14, 44 < 001978 /4],

Ay -0.8961x10" /], 4= 0.9965/A]

Then the power delivered To The of'm«'z‘-‘y the de}bmdmz‘
Wﬁ'ﬂj{’ cource. VI 1

]}WEM- APt Az - 100x(-6927x10°) x 092072
= 002056 W/ [
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ECE 2300 - Circuit Analysis — Fall 1999, Exam 1
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2. (10 points ) For the circuit shown calculate the current’s iv value.

of o

The eg,m'va/em‘ vesistany of R4, RS and R6 (s

20X30 . o =
Re?-' . (Rs‘l/k;}+ R4 = 'gi«%‘i +Ry = —2-:-3‘-3-0- +28 = 40/a)

Then the equivalent resistana Reg.c = (R3II Reyy)

R3Rep.s  Goxio . o
Rege = Ts:_ﬁe%{_' Yorio ]

Then with the Wh‘aje—dh'w'dﬂ wle | the vab’aye Al (ree Hhe
f\‘jm)!s
80 ]
= o —-ﬁ-ﬁ'ﬂz—{ = {00x T 444 .

- 0+ 80+ —F—
Ri+Re + e >
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Then the wm‘nf Ly (ser M(fvaju

e L
Reg.t 4o

With the oumend-divider wle | it vesvlfs.

~ Jx 22 =04 /Al
E M'(PG*“) X i :
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3. (35 points ) For the circuit shown write the independent equations for solving the circuit with
the Node-Voltage method.
Be sure that the positive reference of the node voltages is clearly defined in the
circuit.
This time do not try to solve the obtained system __9! equations.

4}(:5"8(/ ~
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The oremt has ecgn‘ esenha/ nodles, Jabelledd 1n #he

bove pgure  as -0,
a;\lsv ﬁja'nm‘f has JM’ 5‘.‘/’””74”' one ‘#74 ned 67

nodes @+®+B+E) , and the ofher one df;(’ned by
nedes D+@+@.

e
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As the re/mna node i is selected the node # 8 (see the

f.‘jam).
Are def»’ned the node Vd#ﬂj!! w@,--.,«ﬂx,, '\7;) - sy ¥y (see

+he f"jun{).
Then the node-volfage equations are.
n_’di 'E_@’ myfk-l\?i + ‘Jlk-f‘l + 5‘1?;‘ =0 (f)
supernode D+@)+€) .
e '9“%‘_{”9 2l
Wy = - 104 )
W = -'\ﬂ.ﬂ » (‘/J
supernode @+ 1. "
T ] L (%)
~L52 + "07,;;9" +8 + %%05 -5V + _,_2% * TRy =
()
',9-,_103 = '\ﬂsq (7)
p- Ay = sg
whert. 0. - of2- Yy c8)
b (9)

Y= "Re

13
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4. (30 points ) For the following circuit write the independent equations for solving the circuit
with the Mesh-Curvent method.
Be sure that the positive reference of the mesh currents is clearly defined in the
circuit,

This time do not try to solve the obtained system of equations.
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The civewit has seven meshes | defined iy fhe prsire
vefmnce 0,5 the mesh-cuments  dmq, - >~ A7 (set the

f\'jnrl).

There are w0 supermeshes, one defined by meshes

@+@+@, and the other one defined lrfymeséar
™)+ @+@(see the ﬁym).

1Y



[image: image16.png]-10-

....l....lllﬁ‘.l..l‘ﬁ.ﬁﬁ....ﬂ.ﬂ'...“‘..tﬁ....ﬂ...-ﬁ..

ECE 2300 - Circuit Analysis — Fall 1999, Exam |

tnuunn-unaunnunn-naa-nnnnkannnuan-uuuannnuunannnunnnuannn

RRARARARARRRAN ARARARARRRRAARNARS

ARRRAARRRARAARRARARARARARR

Sing on the second supermesh the cumnt o fﬂne o .
(m)is a/m{y 46’75167/ l}:y the eurrent sourcetiss cumen?,

the su/mmesb is a parﬁ‘m 7r one.
The mesh-ourent equations are:

gxpermesh @+ @+ @D

Rq4mq . R7 (4m3-4im7)+ Rg (tma-4ms) -Jy=0 (1)

, , . (2)
tm3 -4me = 1s¢

tmy- Am( = 54 3)
mesh @D.  pa . p5)tiny - Rsting +Fy=0 7
supermesh @9 + @D+ @D

Ams - 4Amg = 453 ‘ (s

Ly = Amb = 18y (s)
An7 = 455 (1)

. !
wihers . '\9)( = R8ims e

1Ay




