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

Exam 2

Saturday, November 20, 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 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 all variables and parameters, and label them on the circuit diagram;

d) Show all units explicitly, in intermediate numerical results as well s in 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 three problems, and the total number of points is 100,
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Grade per problem and total:

1: /40 2: /35 3: 25

TOTAL: /100
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L. (40 points) For the circuit shown calculate the maximum power that can be delivered
(transferred) to a load connected to terminals @and

Rl:lOIA[@ R2:20/n] _ R3:=4pla) “se240Ux
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To caleulale the maximvm power that can be
#ansérreal fo a load connected fo ferminals @

d 54 the cirat Thevenin equivalent |
av;:»‘h réspen‘ fo rminals @ and J:/m% be a’e/mn’.

At +he ferminals @ and @) it is de 'nedl #w'km/};q/
ounent "ae* ond the ferminal volMge Pe * (see the
f ure), . o |

77Ze Thevenin Voh‘f]g_ | Vrh | is the crroamt ferminar!
w/!aje "9 f" when 44=0.
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1. (40 points ) For the circuit shown calculate the maximum power that can be delivered
(transferred) to a load connected to terminals and .

Riztoln] Res2ola] — Rdzhofa) se*10in
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Version &, Usfng the Mesh-Cuarrent method.

Are deffneal the mesh ourents iy, - - -, tmy (see he

fr)

Then +he mesh-current eguations are;

Ri4mq + (Re+R4)4ima - R44im3 -Vy=0
im2 -4my = G1x

—RY Ama + (R3+RY+RS)4imy + Rsdimy =0
Amy = A5y, whert

4.,'( = 4'ma -tm3
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1. (40 points ) For the circuit shown calculate the maximum power that can be delivered

(transferred) to a load connected to terminals and .

Ri=t0ln| R2=20/n| Riz4oin| V2 2404
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Version &, Uﬂ'ng the Mesh-Current method.

Are defined he mesh ouments 4, - -, my (see fhe

fpu)

Ri4my + (R2+R4)4ma - R4y -Vy=0
im2 -4my = 54%

_RY Aima + (R3+RY+RS)4imy + Rsdiny =0
amy =450 where

Ay = Amp -tm3
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That is.
10 4my + 704mz ~ 504m3 = {00
~4my =~ 44mz +51my =0
-504ma +150tm3 = - 600

Sdving, i resvlfs:
ami = =227 1A, Ame =33 1AL, timy= - 2.8 /Al

Then ol = e = RY Uia=tim)s___
T . gox (3.3~ (-28)) =3¢ VI
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2, (35 points ) For the circuit shown the switch @ has been in position @ for a long time.

At to =0, the switch is moved to position , and remains there.

For t>0, calculate the numerical expression for the capacitor current ic (t),
and for the inductor terminal voltage vy (t) time-function (for the positive
reference of ic and v, see the figure).

Rhkhhhhhhhhhhhkhhkbhbkkhhhhhkhhhhh kbR Rk b h b hh A kb A kAN AAhAhbAAbhA R bbbk kb bk khhk

Tosolve +he problem, frst it must be de epined the cq /,,,,-,(,rj
vv/f«j«’ e (ree #wijwf) and the indctors sument <,

(ree $he f‘j“") for t=0
For 120" ,l— is Knowin 7‘/10!*

Forde«fmmj (o) and 4L(07) 1#/5 a/b/b//ed
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2. (35 points ) For the circuit shown the switch @ has been in position @ for a long time.

At ty; =0, the switch is moved to position , and remains there.

For t>0, calculate the numerical expression for t‘he capacitor current ic (t),

and for the inductor terminal voltage vy (t) time-function (for the positive
reference of ic and vy see the figure).
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Version . Using the mesh -current #ethoet
Aredefoned Fhe mech oureents i, -, iny

The mesh-ument equations art:

(Ra+ R2)ime + Wi+ Wy =0

R34mp -2 =0
Ry <my + R§Amy =0
Am3-4Amby =4
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3. (25 points) For the circuit shown the switch has been in position @ for a long time.

At ty =0, the switch is maved to position @ sand at te;=0.1/s/ is moved to
position (¢), and remains there. .

For the time-intervals 0<t<0.1/s/ and t> 0.1/s/, calculate the numerical

expression of the inductor terminal voltage vy (t) time-function (for the positive
reference of v see the figure).

i**ii*tﬁ**i*ttit*tititti*iitt*i*tt*titii*tiiiitiii******iit**iittit*it**t*it**itiitt

In the civout it is defined +he inductor surent <,

Then for £=0" ‘e hare

| ' - gﬂ:--ie-o-:-OA,
Huto)=0, (Ail0)== Tyt g =0l

Then for 0<t<odls| , thert is a natiral response (REL)

S ———



[image: image17.png]-10-

iittttti‘.ﬁttt..titittt*ttttiitttiiiitt'tﬁttttttt.*.tt.i.i.i.ii.i.ttitttttt'ttt.tttt

ECE 2300 - Circuit Analysis — Fall 1999, Exam 2

The civom? fime consfant r's
" Fe £s 2 codls)! and
’—zi' R 20 ---

-0t -fot
L4y(t)y = 04(~t0-0) " = -0 /Al

- am e
- - -

amd

' | ot l
‘49; (t) =L %‘{_—{ﬁ' = 2x(-fo)x(-19) € wt_ 200¢"" v/

For 120415 4 is Known that

| duinibal =40 (£ =0.416l%) & 4 ($2040517) = 4 (€ s0.48l)y

= 06" = _3.579/8!

- s e e

As with respect fo Hhe inductane ferminals
the civaut Thévenin resistance js (R2 /IR )

RRa  20x30 004/
”:RTM: RiR2 ~ 20+3v —(-—-' )

and the Thévenin voltage [va/hfe alon R', with +up
and -dvun , with #he va/v‘aje divider rule )15

R 0 . )
' . = solvl
’fm_‘a: Vie R+R2 e”xewao - -




[image: image18.png]-11-

itﬂﬁttﬁttQ'ttttttQtitiit‘ﬁﬁﬁtitt..tititiQtttttﬁt.‘tttitttttﬁtit*ﬁtt*iﬁttt.t..ttttttt

ECE 2300 - Circuit Analysis — Fall 1999, Exam 2

AR AR R A e A Y Y e T L LT Ty vy

Then for this Hime inferval He virwu? i's (skp response)
Rna = f2ll with a Bme constant

+ “5 *—L-'-= —?—=0.46/5/
WL rha - 1 Ry 12 -

) , ‘, i N

Then | -6(¢-0,) -61é-a1)
A, (¢)y= 6.6+ (-3619-6£)€ = 6.6-10346 € /Al

and ' ' §lt-o1)
i/&[éla =L ﬁ‘{_m% 2x (-10.346)x(-6) € =

- let/./t,ﬂae‘“{""” wi l





