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ECE 2300 ~ CIRCUIT ANALYSIS - SUMMER 11, 1999
Section #: 01589

Final Exam

Wednesday, July 21, 1999, (5.00 - 8.00) PM

DO NOT OPEN THIS EXAM BOOKLET UNTIL INSTRUCTED TO DO SO

This exam booklet has 17 pages, including this cover page. If you are

missing any page raise your hand. To complete the exam you have 180
minutes.

Notes:

1. Besure that your name, number and the signature appear above.
2. The exam is open book and open notes. You may use any calculator you choose.
3. To receive full credit for a problem, along with solving the problem, 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) Show all units explicitly, in intermediate numerical results as well as final solutions;
) 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 five problems, and the total number of points is 100,
ﬁi*ﬁ*ﬁ**t*ti*tii*ﬁ**t*itt***tﬁ*itt*t****iiiﬁ*iti*itt*tt**ii**it*iﬁt*ﬁt*ﬁ*t*i**iki*ii
7. The Final Exam is not returned to students. For those which are interested, the final exam, the

component grades, and the course final grade are made available individually to students on
Monday, July 26, 1999, from 9.00 AM to 11.00 AM, in my office.

****t******i*i*ﬁ**ii*ii***ﬁ*i*tii*ﬁti****ttttittii****tt'******tt**ﬁit***i***i**iiﬁi*

Grade per problem and total:

1: 16 2: /40 3: /15

—_—

4: /12 S: /17  TOTAL: /100
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1. (16 points ) For the circuit shown write the independent equations for solving the circuit

with the Node-Voltage method or with the Mesh-Current method (select only
one method, not both).
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The civamt has:
= 6ix meshes , with three meshes defining g supermesh,

- §ix nonre/mna nodes, mith three nodes defning a:ulbermde,

¢ is shown the solufion #r both, #he Node -VeHage and she
Mesh vt method.
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Mesh-Currint methrd |
Ave def»'ned the mesh currents Amg, - - - dmg (00 the %‘.7””)‘

Meshes 2,3 and 4 4914‘« a sw/oermesl».
The mesh- current e;um‘:‘ans an.

Mi: (Re4R3+RE)Lmy ~ R34m2 +Re4mé =0 )
' i ) ) mé = 54 = (2)
3M: - Rydmq + Rytma + Ryama + Ritmy + Ry timé = Sy o -
Amz -Am3y = '(_'5' .
 Amy--Amy = {043
(5)

ME: (Rs+ Ra)ims +Rgims =0
me:

R¢ami + R74ma + Retms +-(Rc +R7+Rg+ Rg Jting =0 (¢)
(7)

-

and dx = Amé
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Nodt- Vv#v]e methed

Are def'ncd pedes @, -..,@, and node © is selechd as the
referene node (see the fiqurt),
Af defined the node voHages 9, W, - - = Yy (e Hhe figun),

Noves @ @ and(® define a pethoular :u/’emrd{,
The nude- veitaqe e?«aﬁ'an: art.

: (1)
ns ’&f: -54x (
2)
_’13_." 4?3 s -’\Zfé
f.“_ '\?q-v°3 R Sy -6 . Ay - P . 409_107:-4045( (3)
Rq R7 Rs Re
05 gy dedi | deh (4)
Re R¢ Rg
DE NSt ey P54, (5)
Ra R R¢
[1
L gy . 7~y . "'07'1'0‘5-.-.0 ()
RY Re R9
hert
:‘ . Bh (1)
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2. (IIOpointa ) In the circuit shown the switch SW1 has been open, and the switch SW2 has
been closed for a long time.

At t=0 the switch SW1 is closed and remains closed.
At t=02/s/ theswitth SW2 is opened and remains open.

For the time intervals 0<t<0.2/s/ and t>0.2 /s/, calculate the numerical
expression of the current ix(t) in resistance Rs.
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- Thevenin ewim/em‘ vé*/v leff side ciruut as mith regeect
+ rerminals @ ond @ (sue Wﬁj‘m’)i

- - -

"brhe = Ay R2__ . jopu 3¢ = 60/v/

| ¥Th Ri+Re dordp T2

‘s RiRa  dmx3p < o=,
o= RieRe 20430 T 07
— Before the The'venin eg,w‘m/em‘ o’[,%( nght side cirmertss
defined 1o be obserred fhat e incuctor and the
resisamnce R are in parale/
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Such the ourent “dx’ is drﬁ'ned with the indlucsor
terminal voltage 4" (for F'see #et figere ) as

o
A= RG

-~ The The'venin e}w'w/mf with reoect fo ferminals © and
@ "f the w‘gb:‘ sdte craut (see dhe ﬁjwrd

wpeo: Ttis defined e nodk woifage ‘" et e fiqur).
hen (s , Dbty ditde  hen
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r—— 2 4 - )
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b, 19r+5—'+ 200 ., Salving, r# resvit
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W= - alv]; ten gz g oEs e 2A,

_ For o0<t<02ls] e avudtis

— s W v




[image: image8.png]and Ry Rrhe Roe o dexay
i Rres Ry 12424 Shf, "'”d

Then 41¢)= 3+ (-2-3 )[“: 3-5¢2% 141, with
Ytz U%q’: 4x(-s)x(-a)c‘“= lme'”/v/ and

-2t Y valid foy
I&H)f_ ie_e__ :00622 /A, o< f(ﬁ.é/S/‘

by = R, oo 2T | e<¥<hell
For 1702151 Hhe urust Is
b @ @ it 4(o2lsl*)= Al02isl"):
Ré < (o2lsl);= 3-5€72%0%
&) vl |
2 =056~ = dinbals
® © 1},“/2= Tm_‘_'\p"”‘ : -4%0—: Slﬁ/l

R.ma - Rrhe R¢ - M :{{.76{{]__//;/) za: -é'—_- -’-9—..-‘0,31//5/

kmc ¢ R‘ f2+600

-294 (€-0,2 -294(¢-02)
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3. (S points) The following circuit is given in the time-domain.

Caliculate the numerical expression for the steady-state current i(t) in resistance
R; (for the positive reference of i see the figure).

Riz2ofal . L=22/mH| Cs M[AH

ititlti*ititiﬁ*iﬁﬁiitii*.tti*i**iﬁ*itiﬁ***ttiiititiﬁiitiﬁi**iﬁﬁiiﬁ*i*ﬂii*i*ii**ﬁiﬁtﬁ

— Sine the cirewt has two souras of diffeeent /“'7"’”?/ o
is applied superposihon.
— With the spurce iy achve and e roure Wiy deachvajed

the vram'F 15 sima Ay 15 a dc‘
i sowa, the capator
acks as an open
uruut and Ax=0
Then 45=0
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In the wrudt remanin o,ﬁ inferest onby Ry and Ry,
T‘\eﬂ ':{.;-:-_ﬂﬁ.l.l_z- sv ._//T:‘

-- Rit+ Rz 20430 o= - -

- With iy deachvakd , the civuiit in the frguency [p hasor
domad I o

Tt s defmed the nodt Va/laje Vim [see wasjwy) Then

Vi, m_‘,fm*_ Vm = Vizm sy

2p 2 T+ 2e
wheet  Iyw = ) Hhatis
2u+lc

— - . ‘_‘ — - _30l
Vi Vm 100[=30 - Vm , ol 0

PR &'\f‘ii’
+5 Vm - 400 ¥

Jlé

Vi (3, o Q) J”“’a‘-’g‘ ; solving it resuit

Vm = 98058 [=443("/V/
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=iff,

. e o s omes

T Ve 9808k = 4,993 14130 IA/.)
Then LM 2 pmeL

Mding the fire# comeonont with He seand component
sonreried 1o the Hme domaty, it veroks

L1¢]= -4 + 4,803 cos (10,000t -4130°) [A]
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4. (Rpoints ) For the circuit shown, calculate the value of the complex, apparent, average, and
reactive power absorbed by the load and of the corresponding power factor.
The load is considered composed of a resistance series connected to an inductance,
and a capacitance parallel connected to this series connection (see the figure).

ﬁ**ﬁi*ttﬁﬁ*ttttﬁ*ﬁ*ﬁiiiiiittﬁﬁﬁ**iiii***iii*lrtiitiii**titl‘*i****t*i*iitiﬁ*ﬁt**t**tt*

T is defined the load terminal vottage Ve (see the figurr ]
Then with the velfage davider vale iF resulfs,

R
e (Zp+2e)+ (Znet Zee)+ ﬂhlz iz:u +2y

500x (5v+j6v) )
= ———The e
(3+J4)+(5'0+J57)+ [31'[‘/)(5'%4-[50

..J'ES'
[45° 5
= 500X 502 = M: 543.93/-8.43"

(53¢[54) + du.du2 [§88.03° (39 +]52) v
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Then c Ve! . Ve
[Snwrpent sz 2

2
. 5093 | _Ske 4184.063 487 + #4,834.32 [ «
(50-j57) Jes

= (295858 - | 8.875. 74) IVA| = 9355, 85 [=11:565° [vA/

- c?w by lowd = - 8,875.74 IR)
- 0. /adm
and |p ‘ Beksniond = cvf -11590)= 0346 Je 9
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5. ({Tpoints ) For the circuit shown, what valae should have the load impedance connected to
terminals and such that the ave power supplied to the load to be the
largest one.@CQIW% the power Wﬂ?ﬁf&) )&)‘V load ,

It is specified that for the load there are available resistances in the range of
S/ <Ry <100/, and reactances in the range of 1/Q/ <X, <10/,

In the cireut itis Je/fm{ the Rrmina/ w//qj( Ve and
the ferminal wrrent e . Also, itis defned the nede

witage Vi, when
Vi Ve = doo L2 1] |
Then /w Tezo #he KCL apphed fo nodt @, Yitlds :

—--1-. _ V"_Vé
-fx + M + -v-é-=0j where In = ZR,
Zee < '
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R % |
- Vi -V - Ve - 40 10 . - ¢ -0 or
fo 20 -j50

- = Vi wle , .
- e - = . T — =0 /A
I't = IX + Jgar)f =45 I)( / thﬂ IX ZM 10 L

Thn Ty, = 450" /Al | Thn it resvby

2 A . Tabi L 4,975 [=53 = ( 495 - 0.495) /2. ,’
:—T-h—- f{—u ,5‘_0_' D e

Snee there are not avaslable Reand Xe +0 hare the mlmf/mt/m
power fansfer (the ideal case, 1o hare 2o = Zm"), s
wlecled an Xe which s clasest #0 (= Xwh) = 0.495/a)

The closest s | Xt=4/rl
Then iF 15 calewlakd neuded Re:
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Re - \} Rrnls (xeeXrhl = \[485% (1-0495)" = 49712

The closest avadlable Re is [Re=5/2]
Then the arerige power frans fered +o vload /s

Re
Pt foad = Voh .
dolinte lood (RrhRe )+ [ XrheXe)

5
- 7.63% ________._ego,SE/W/]
A T (10w





