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

Final Exam

Wednesday, December 8, 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

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 calculator you choose.

3. Along with solving the problem, to receive full credit, you must:
a) Show all work needed to solve the problem;
b) Clearly indicate your answer (for example, by enclosing it in a box);
<) Define al! variables and parameters, and label them on the circuit diagram;
d) Show all units explicitly, in intermediate numerical results as well as in final solutions;
€} Use the proper notations for all quantities,

. Do not use red ink.

4
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.

*ti*i**i***iﬁ*i***iii***tti****iitti*****it**tl**t****t******iit*ﬁtiiitﬁﬁt****i****t

7. The final exam is not returned to students. For those students which are interested, the final

exam, the course component grades, and the final grade, are individually made available to
students in my office on Monday, December 13, 1999, 10.00 am - 2.00 pm.

***i********t**i***********i*iii*i*****t*i*t*it*‘******iﬁ*i*itﬁiiii*tt**it*t***i*tt*

Grade per problem and total:

1: 120 2 /33 3: /18

4: 13 5: 16 TOTAL: /100
_\———_h—-——
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1. (20 points) For the circuit shown, define the Thevenin equivalent circuit with respect to
terminals () and ().
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For the ferminals @ and ® it is déﬁned the posihre
reference for fhe %erm'fmr/o«mrm“J 4" and ‘the
ferminal vofage W' (see the /\74”)‘

T/oen ffw (,}:0 (o,oen-a'rm'{ at lfrmfl'na/s @ and @)
it is deﬁned the ferminal W/f\ﬂj{’ e (Vr.ge ).
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1. (20 points ) For the circuit shown, define the Thevenin equivalent circuit with respect to
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Yersion#e. U;inj the mesh-current method :

— o — — — — —

o

Iip +he fiquee are defined the mesh cHYrents Uy tima,
and Ly (see Hhe ﬁjw{), |
Then +he mesh ourrent e}um‘wns are.
dmg= 54x ()
~ 10Ux + Ry time + Ra(Amq+ine) + R3 (tima +4im3) =0 (2)

. (3
Lm3: 30 )
wdh  Ax = Amg+4ma2 (4).
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~1043 + 10tme + 20 (tmy+4ma) + 40 (tma +20) =0
Such the eymﬁans become.

54 - 4mi =0 (1) soing, it
~J04x + 20(m(+Totmz = -800 (2) resylis
i - im¢ - 4;ng =0 (3)

Az 421 1A
A= 3{.05/A/
A me = -16.84 1A

Then the Thevenin W/v‘aje resvlfs as.
@ = wfoc = - R3(4me -M.'mg) =- ‘/0X(-I6.89 +20):

= — fes.ae/vlf
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For defa‘ninj the Thevenin resistanet .

—V-ers;#f : Deachvate _Zh_e::‘_ncie/o_e_f_odg)% soures and
T aply anexferval soure.

o4 becomes:
The G‘W'l' LYY
482 54 % @R‘=Ia/ﬂ’

———— —

#M-versforj_ &, W:#A_}be node- W/?‘aje method,

~Volhages
i des @, @, *he reference noadt and neve volfage
"3;6::7/ ,?':;{{—",M'Men the Irwd( v/:#aje e}#ﬂ/)‘ans are. |

L '\94-104%—4’*” () with (3)in (1) and (2)
-S5O tAYF T

—— —

it resvls.
'cf"“ifo*‘“* et 2’%‘- =0 (@)
fx:."&. (1)
¥ e () = _od5y +0.4Ve =0

5(1’3)1.1&_-—:0 that is

S A ) '&-—-—0.64‘2{—
: (2 2

- ﬁ - -'\!ﬁ + & + -—f =
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Lo = Ve J“*;; 05);)44‘ 0.4583 Ve .

Then: e | :
Eh-f{.—.-.—lﬁ = 636 [n]

5ub - version (B, With the mesh- curent methed

—v-_—

On #he f;jurc shoun on page 3 ar deﬁm/ Hhe mesh cumeny
"t "Ama", and 4y =4+" Then the mesh- cureent equa s

are.

4y = T (1) with (1) and (3)
- - 1043 + 10tmas + E0Ln =0 (2) ofx =5l +4ime that

Whert Lz Amy +ime (3). IS \dmaz-Ydx

Then (2) hecomes.
—104‘u+40x(-44»)+£m=117f > -304 = Fe Dz ~003 k!

.——_—--__
.'——.—

Then the ferminal Valfﬂj—e e Pa(tbva-ima):‘/ﬂ/té-o-/?’l’é)
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Version#2.: Calculatng the short-ctvewt current at

fermincils @ and® (V¢=o)

The cirewt is | oo

Sub- version(Q: Using the node-w//aje me#hod.

Itis def»'ned node @, veference nodt and the nedt va//q;e M,
(ser +he f\jwf) ,

. . 'vof-fO-t' . - n
Then.[ -54x +4x + 0 X0 —5‘4,:;0./4/ o
; '\Q = Rvm

where F resvls.
f,=0 and 4x=0. The cireurt can be reorsentd as

That 1's dse: —éﬁ/ﬁ/,

Ry
’ 43;:27/Al, and
X ‘ O _m, cfekse 5.346/-@/}
' E'h- e -0

1
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Svb-version b Usir)] the mesh-current method

—_—eee e e =

Are defined +he mesh cuwents Uiy -2 =) s (see the fyurt
oh page 3"), Then +he mech- cunenf Lguations are.

Ami= Tl ) with (1) and 4).
{0t -+ 10tmy + 204 =0 (2) 4y = Slx+im: ,fvom where
4;113 = &0 Q) 4'm2 =iy
4= A Hing ) which mith (2) Yieds

~1{04x + 10 (—‘/»L'){)+I?V‘(.7( =0, that is {'7{:(7) > iy =0 D420,

- 20/h and

Then Asc = —(tma+ 4my)

The Thevenin ew’wr/f/r/ eAvomd 15;
Rrn = 631612/ @
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2. (33 points ) In the circuit shown, the switch (SW]) was in position @,mdthemiu:h@
was in position @for‘n long time,

At ty; =0, the switch @ moves instantaneously to position ® » and remains there,

At ty;=0.1/8/, the switch @ moves instantaneously to position @ » and remains there.

For the time intervals 0<t<0.1/s/ and ¢> 0.1 Is/, calculate the numerical expression of the
time function i, (f), for the current in resistance Rj.

For the positive reference of i, see the figure.

Gwd) Ewa

*t*i*****ii***tii**i*tit*ii*itt**tii*fiit*tii*ﬁ*titﬁiiiiﬁitt*it***ﬁit**iititﬁ***tiii

Ttis Jef{ned the ;oosflx'rc ‘rcf/erfnce for the current in
inductor (see ' in the figure).
Then for =07

,Q(o‘) - %‘:! = -5%2= /0/:4/
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For the b’mg nderval 0<{<0.I/s/)

ot is Knowmn that 4, (0%)=4000)= 10/A] = Liimbals
/4/50) sine at €=, /J?,_(oo,) = wlth/:ﬂ [ﬁr the
hosifive  reference ol "9, see the figure ), i} resoli

. , 3 -50 -
&Lf,'na/{ = 44(1‘:001):- % 2 —p ¢ 25/4/

The uivauit  Thevenin impedantt for this hme intrrdl.
Raz20/pl

| - |
Then +he inductor oument ﬁr this hme inferma/is

- 2¢ -ef
4 (4= a5t (10-(25)) € “=(-a5+125¢ ) 14],

and the comeiponding ferminal witage

' . f_ -
%H’h = LM: bx 5y (-2)e : = -150€ é{-/V/

[}



[image: image12.png]For the hme inferval €>041s/ the civeust /s

Rez291a/ and it is known *hat
'; % 4(04F) = 4ilod7)=
¢ - . -2x01
_ 001l o4y (-a5etes€ )
27734 /A= dunibalz

Be«‘nj a natural regoonse,
‘('Lﬁ'not/a =0,
The eiroudt Thevenin resistand and Hime constanti's

R3(Ra+R4)  30x(20+tow)
= =2
Re+R3+Ry  2o+30+400 914,

Rrha = R3lI(R2+RY) =

Be = —L—— z -éqe———‘QES/S/ Then

Rrha

~4(¢-0.4) —4t-oi)
ALlt)y = O+(7734-0)€ = 773¢¢ /A

Then with +he oum’n'f divider rile,

- . RB e—é/{'a'f)r 30
l&x (Ha = -4(¢); RovRsRi = -7734 20+30+100
-4y (t-0d)

H
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3. (18 points) The circuit shown beilow is given in the time domain.

For a steady-state operation, calculate the time-domain numerical expression, v; (t), of the
resistance R; terminal voltage,

For the positive reference of v, see the figure,

Riz20/a)  L=08mH|  C=2/(uF/

e (£) = 505in (12,500t +30")

iit*i****tiii*i*ttitiii*i*ttttitittt**iiiiit*ti*tttﬁ*tiiiti*ttttiiit*ii*itiiititi*ti

Since the cirem? has two vah‘wje souras o}[ d«ﬁ/mm‘

freguend for solu Bon it must"be applied +he supeparsitin
The cirow? wiith the source st acht and e deachvakd !

Ri=20/al Then with the wlfage
divider vwle.

--- Ra

= '\QS
:/;ﬂ,(,(\‘) ( Ri+Rs + %f‘

-
-

o~
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The u‘rw'?i arameders defined in the enay | phasor
domatn qndf?#u W/'Mﬂe’&.f soure /ohaﬁ?(a hown o1
Hhe M"N above.

T4is def'ned Zeg = (2 ”zka) +2 =

20x30 e (12 +J' 1) = {2\248"/n]
2o+30 -

Then with the voHase divider rle.

—_ - 2p3 " 60
me=V52m = 50 [=60 X ———————————
X : WX 60L0"
+2R3 + Zce;a ‘J‘/0+60+ jg%;:?@
ENKY
0 [
3000 /=60 _ _ 3000E80 fyt4e [-135°

il (5o-jl¢o)+(—4aa -jiow)  (-40~J#40)

3000 [-60° .
= ; =3 “3”[.06_ = {45‘.?4
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Ten 1 s oié) = 206 Cos 4 m{ﬂ/s‘%j_/ﬂs

d
o j/\QxHh sl ) + P (F) =

- 50 +20.6 Cos (8500 T +45.94 /V/[

Iy



[image: image16.png]4. (13 points) For the cireuit shown, and using the Mesh-Current method, define the numerical
expression in the time-domain of the capacitor’s curreat, i (f).

For the positive reference of i, see the figure.

Zuz10la] Zex-jooln] Zupx30ial Zus(30iay

i*ititﬁﬁiitttt*itiﬁ**iitttlitﬁ*tii*t*t*itiitt*ti*t**t*ti*iiititt*t*titttt*itttit.ttt

Are d%‘neo{ the me5/) currents fca) fo(a, and -E(g

(see he f’ytlrf).
The Hhree meshes define a supermesh (se +he fraure),

The su/oﬁrmesh e;«affans are:
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(zy+2) T + (2Re+2u) T + 203 Ls = Vs (1)
fo(a - I:« = Iy (2)
T Ls = Lz a),

that 1s.

(10- 30) Iy + (30+]30) Lo + 601y = (00Le” 1)

~Lu+ Isa _ = 51’ @)
Lia - Ly = fo/=60" (3)

’

With (2): fe(a o Iy +5102
with3): Iuz= T - 0[=60" = Ly +5130 (=
which used with (), yields
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[image: image19.png]\ \

«]4-

.t‘tttttﬁii.ttﬁttitt.itttttt'.tti'itt.t.t...‘.i.......ttﬁ..ttttt"ﬁ.ttlt..iﬂ...ﬁ.tﬁ'

ECE 2300 - Circuit Analysis - Pall 1999, Final Exam )

t‘ti..tititttQtt.tt‘t.Q..ttittt'Qtt.Qt.ttttt.t.‘.t.tﬁt.iﬁtt'tittitiit.t..t.ti.‘tt.tﬁ

5. (16 points) For the circuit shown, calculate the value for the complex, apparent, average, and
_reactive power absorbed by the load plus capacitor, and for the corresponding
power factor.

. load - capentvr
2uzial 2y fSla T !

The e%u'va/enf /'m,beq'ance 07[ the load /alus the shunt
ca,:ade is

Zey (2l %)= Zd+Ze  (65+]j50)+(j&)  (65-)30)

= M = 9{.64 L—«?7_._6_6’=(g/, {7.j£,3,5z,j/4/.
B 74.59 |-24.77° h
Then +he total impedance 0’[ bhe chrend 15

Ztot = Zoit Lot Zep = (14 j‘5)+ (8147- j4259}=(82.l7-/'326‘4)=
= 90.34 24.55° (n)

Zed.Zc  _ (65+(50)(-[80)  (essjmonta
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I

- \ /s 7 o’
7. Vs 100(2

s ——— = 4407/2455" /A
Zrb 9034 [-2455°

Then the complex power absorbed 67 e load plus
CQ/oaoHvr s |

I—S"“'"y&’ﬂ% = I'zeg = 1407 (a147-j4254) =

= (99.46 - 52.02) = #2.29 |-2165 VA

Then the apparent, areraqe, reactive power and

the corvespanding power factor are respechvely;
5ab:.b]ed+m = {{2.29/vAl )

Pab:.ﬂm/ = 9996/ )

Vatshy tcap = - 5212 [VAR]

Pﬁquu.ij«am/, = Cos(-2765) = 0.886, /ea.d}‘ng l




