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Name:  _____________________________ (please print)

Signature: __________________________

Circle your class time:    5:30-7PM, TuTh    1-2:30PM, MW    2:30-4PM, MW

DO NOT OPEN THIS BOOKLET UNTIL INSTRUCTED TO DO SO

ECE 2300 – FINAL EXAM

December 10, 2002

1.  This exam is closed book, closed notes.  You may use up to three 8.5” x 11” crib sheets, or their equivalent.  You may use any calculator.  Turn all cell phones or other communications devices off.  

2.  Show all work on these pages.  Show all work necessary to complete the problem.  If you go on to another page, indicate clearly where your work can be found.  A solution without the appropriate work shown will receive no credit.  Clearly indicate your answer (for example, by enclosing it in a box).

3.  Show all units in solutions, intermediate results, and figures.  Units in the exam will be included between square brackets.

4.  Use appropriate notation for all quantities.

5.  Do not use red ink.  Do not use red pencil.

6.  You will have 180 minutes to work on this exam.

1.  ________________/1

2.  ________________/22

3.  ________________/15

4.  ________________/14

5.  ________________/15

6.  ________________/8

7.  ________________/11

8.  ________________/15

1) {1 Point}  On the front page, circle your class time.

Room for extra work

2)  {22 Points} a) For the circuit shown, use the node-voltage method to write a complete set of independent equations that could be used to solve this circuit.  Do not attempt to solve the equations.  Do not attempt to simplify the circuit.

b) Write expressions for the power delivered by each of the current sources, in terms of the defined voltages and currents in part a), and the component values.
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 3) {15 Points} a) For the circuit shown, find the Norton equivalent circuit as seen by the light-emitting diode (LED) in this diagram.  

b) It is given that vD = 0.7[V] in this circuit.  Find the power delivered by the LED.  
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 4)  {14 Points} In the circuit shown, switches SW1 and SW2 have been in position a for a long time before t = 0.  

At t = 0, both switches move simultaneously to position b.  Then at t = 0.1[s] both switches move simultaneously to position c, and stay there.

Find the total energy trapped in the capacitors.
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 5)  {15 Points} For the circuit shown, both switches SW1 and SW2 have been in position a for a long time before t = 0.

Then, at t = 0, the switch SW1 moves to position b, and remains there.

At t = 0.2[s], the switch SW2 moves to position b, and remains there.

For the time intervals 0 < t < 0.2[s] and t > 0.2[s], define the numerical expressions for the current iX(t) flowing in the wire from d to e.  The reference polarity for the current iX(t) is given in the figure.
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 6)  {8 Points} For the circuit shown, write a numerical expression for i(t), the current through the inductance in the steady state.  The reference polarity of i(t) is given in the figure.  The voltage vS(t) is
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 7)  {11 Points} For the circuit shown, calculate the value for Ix.

Note that in this machine-produced circuit diagram, phasors are represented with bold variables.  For your handwritten work, you should use the notation for phasors discussed in class.
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 8)  {15 Points} For the circuit shown, calculate the complex, apparent, average, and reactive powers absorbed by the load, and the corresponding power factor.  It is given that
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2)  {22 Points} a) For the circuit shown, use the node-voltage method to write a complete set of independent equations that could be used to solve this circuit.  Do not attempt to solve the equations.  Do not attempt to simplify the circuit.

b) Write expressions for the power delivered by each of the current sources, in terms of the defined voltages and currents in part a), and the component values.
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 3) {15 Points} a) For the circuit shown, find the Norton equivalent circuit as seen by the light-emitting diode (LED) in this diagram.  

b) It is given that vD = 0.7[V] in this circuit.  Find the power delivered by the LED.  
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 4)  {14 Points} In the circuit shown, switches SW1 and SW2 have been in position a for a long time before t = 0.  

At t = 0, both switches move simultaneously to position b.  Then at t = 0.1[s] both switches move simultaneously to position c, and stay there.

Find the total energy trapped in the capacitors.


[image: image18.wmf]R

1

=1[M

W

]

C

1

=

20[

m

F]

+

-

v

S1

=

100[V]

C

2

=

5[

m

F]

+

-

v

S2

=

100[V]

R

2

=

5[k

W

]

R

3

=

200[k

W

]

a

b

c

SW2

t

 = 0

t

 =

0.1[s]

a

b

c

SW1

t 

= 0

t 

=

0.1[s]


[image: image19.png]4) {14 Points} In the circuit shown, switches@ and@lave been in position
(@)for a long time before 1= 0.

At £ = 0, both switches move simultaneously to position(B). Then at = 0.1[s] both

switches move simultaneously to position() and stay there.

Find the total energy trapped in the capacitors.

R=1[MQ]
(bA . = £ = @
t=0 ‘('3‘0 1[s] O 1[8]4!\' t=0

A * 20§3=Q
5[k} _ ,\% ' N _ [kQ]
v Q v
S1 C p 52

100[V]

In dhe ciraut it is deﬁ'ned the fmiﬁ'ms re,{-mw fw the
capacitances’ ferminal volfage as e and "o | repehively
(set Phe figuie). |

Then for 120", the irausts involning capacitances are

@ @

t L ‘\’Jgs
pot T e T -
fo0(v|

Tt resviie

}) /\ﬂq((’.)-'- '\’J{ = {UO(I%’ zﬁoce-{o:z = -'qua 2 :JEDZV(J’




[image: image20.png]Room for extra work

For the hme-in levval o<t<odisl the qua,w;m

avudts  art o
* Ry=
Ra: T Cq= Cg-
200/)0 |
> P 204 F slufl | -
Jka) - //' }M

For +his Eme-inderval it is Koowh thor?

Acoinihels = ey (0*) = ey (07 2 wolv/, «I’c,ﬁ,,,,/, Al [e0); =0

Voo iy = Veal ) Peal? = - 400 Venal = Vee! =0
b= PeCf=5Xl0x2W!0 :o.lls/) Bs = R3Ca= aovxmxsx/n =¢/s/
Then the e’ e;m/)'amva\re _

| oy t]y = 100 € e ______ .

=

-‘ c’
| f,—, 1 "4 =36 79 Y ‘\’ t-04 5l )= -4006 - - 1[8/V
c‘ !

For + > 0ils] +he oAreit vlﬁfnkrm‘ s
© Rizd1Hal that np/auﬂl with a et

+ @ @©‘ + #m% includes the eg,mm/m?‘
‘ :ei};m/ spﬂ‘ cu/m*ﬂim becomes




[image: image21.png]Room for extra work

: CiCa | 20x5 _ n
R"—‘-”M#’, WIH) ;Cezl:q_;_c_:,‘,‘._ _2_5-___-//-{_/1’
@ d T
+ an s
A Ceg = } "'occginib’w/a = '\pc.et (=03 ) =
“t | 4uFl Sy gt

= (odis)”) - Ve e
< Ay lofi ] - Yeulpur] = 36.71- (0048
= 127.271V).) Alse [eegpmiy = Vogl0}20 |

Then +he Mpped e»evﬂ in fhe ca”m’;(mw rwih

‘ WMPPM - Z C(;Vcc'.w#»{a _ (Wezht‘d ’V/‘Lﬁno/) .

“:’ol . R
z »
{ Cy ’\pcz( (odil)” 0y feal ml.f/")l_ [CQQ.’&[JMWZ _Ce Lepfet -
1T Tz Al e 3 j

<

2
= 46056 ImJ/i
For the Tme- inferval < > odis] +he solution wan be
r T T——

handled in anvther o 1 cf would be a longer vernon,

and Sueh 15 /orejﬁrrcd by JMMQJ, how /1 15 Shown on

the next PAgEs




[image: image22.png]Room for extra work

veult M1 ' tane itis

Fov the civewit with dhe eywa/em‘ capa shth |
defined the posihive referenu of a curen & ';:ee M; next frpur)
Riz{ Ml Then the wurrent's mihal an

® {—,‘na/ Vd/bl% AN

' ' Veep (0,115 #) _
Aiibels =4 L2081 = = = =

|

- - =

2121 42927446 1A,
/. i:' -——
{finalz =0 and M iz‘mep— conshn
oy = RiCeg = A0 4x10"= 4ls]
Thten 1% s 'ls'me—M/erWl/ the Mm'm‘ c/wffef aJ

- -0125[f'7o/) |
:4.('”2 = =1,2727x10 9?_ _{f}/_‘
v At | foner’
newing 416, if can be Tefned the capante

: f fz:.w. )
wminel L1 I s
Rqz4 M) o [4), = Vg (e 018 T
@ \ ® il J
¢ <

e Ces tﬂu e, (ﬂz-.'s?ca({'.: M/!I*)- ‘ci'g'('lﬂVH'
v

+ -
"Qﬁ \‘e uF! 6‘W1V— )




[image: image23.png]Room for extra work

, 00
Ther? s, [0‘ S - .{p. 4 -0, 25(4- Vo/))#
S —— .2 2
;_Ay"i (e = 36711 5 0 4( o

- 2479 (m 27) - o.er)( ) = 4,336V

o werté-1)
-
Mf?cz(ooja--aa 48 - — S -1.2721x10 e )vI»/-

— e SN, ge

ol

. -epqu(‘m’)( r)c—fl = 33l ]

2
Then g ool G Valo) (20460 H33%  \ob.
IWMpped = 2 2

- 16056 Im3l ( |




 5)  {15 Points} For the circuit shown, both switches SW1 and SW2 have been in position a for a long time before t = 0.

Then, at t = 0, the switch SW1 moves to position b, and remains there.

At t = 0.2[s], the switch SW2 moves to position b, and remains there.

For the time intervals 0 < t < 0.2[s] and t > 0.2[s], define the numerical expressions for the current iX(t) flowing in the wire from d to e.  The reference polarity for the current iX(t) is given in the figure.


[image: image24.wmf]+

-

v

S1

=

100[V]

+

-

v

S2

=

50[V]

R

2

=

80[

W

]

a

b

SW2

t

 = 0.2[s]

a

b

SW1

t 

= 0

R

1

=10[

W

]

L=

1.6[H]

R

3

=

30[

W

]

d

e

i

X

(t)


[image: image25.png]100[V]

Solution: | Define Ly, ia oAiagram above.

1[5 n CO)‘ IOO[v_) . ZAJ
10[ 3
loo[u)

Next, redraw for O <t <0-ALs]
lx

. U, =-s0{v]
Y o1t ‘
L6 XHS (B)sofu3 () = e mj (-50£u)) At + £, o)
- ()220 A3 ¢ 4 10643, fur
04t<£0.2§s]
L‘LH) = =31.as[BYE +10/A); for O £20.2(s) See

hext
page




[image: image26.png]Room for extrawork $) Contiaued

Redeaw for >0.2¢s3] o
,“:{'.. This 1s the natuval response

Case.
lQ[“B 30[12-3 Enal value = 0.
LTattial value {(’3!&3")(0.3) +HIOYA)

t,(038)) = 3.75(A)

Rea = $0(m][ 30243 = 21.83£n]
L _
[ L LA 0.0733§s)

Req 21.3fn3

. -t-0.24 )
S°) L (%) =(3.‘75’e o.ovszi’;]) A fr b2 0.28s]3

So) the solution can be Rowdk From thi's, u‘”"ﬂ the

d?asra« o the P"‘c""o‘“ Page, we have
(g2 - 200 | _
g0 ol O.GR.S‘[A_’}

So, Uyt £ (o5
T ¢, - = 20 ra
) Ltx L ~Lgo Lé[-;]f-IOZAJ+O.625'[/‘J,‘1%»oct<o.a[s]

(&)= 3.2S[A)t - 93757a] ; for O<t<0.ags]

Then , for € >0.2(s), using COR,
) = -, (+YEO .
Lele) = ~(, (* goﬂo)

Lx () =(“Q,73 e-(%%%%;l )) [A.}, for £ >0.2(s]




 6)  {8 Points} For the circuit shown, write a numerical expression for i(t), the current through the inductance in the steady state.  The reference polarity of i(t) is given in the figure.  The voltage vS(t) is


[image: image27.wmf](

)

[

]

rad

()100sin100090V.

s

S

vtt

éù

=+°

ëû



[image: image28.wmf]L

=

0.2[H]

R

1

=

10[

W

]

i

(t)

R

2

=20[

W

]

i

S

=

10[A]

C

=5[

m

F]

R

3

=

30[

W

]

+

-

v

S

(t)


[image: image29.png]Since the cirwut has two indepepdent sonrees ff
dlffmm‘ anju(ér feequensy ) fov soluhion i+ must be agplied
the sa/oer,omﬁm procedire. |

The it with the touree 4" achve anel Yole)eachvals)
' F resvits

{4:['5), s —40//4/"

Rf =
10|11




[image: image30.png]a— — Sum_
—-—-— g

o, s
P
— T

math, z,.i(-)s
doma )Zc-j( ”4, 2re = 20/n

Zry = Vim = {oole’ /.
3oim

Swwet Zr+le= jm ~j2or=0 jl,
= Vem  Ao0le"_ 10" ), phortis, 411D Costooot/ A

" "Zpy 20 |
Comsidenng oorh om%" onts of the curron, 7 VeIVH

[ - 1t 414 = 40+ 9 Costoort) /A

= o0 Cosdvoot Iv/

= | Hoooxai2)=
Ti ) " |20%ja





 7)  {11 Points} For the circuit shown, calculate the value for Ix.

Note that in this machine-produced circuit diagram, phasors are represented with bold variables.  For your handwritten work, you should use the notation for phasors discussed in class.
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 8)  {15 Points} For the circuit shown, calculate the complex, apparent, average, and reactive powers absorbed by the load, and the corresponding power factor.  It is given that
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