[image: image1.png]"Solufion

Student Name (please print):
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Instructors: SCHNEIDER, CRISAN

ECE 2300 — CIRCUIT ANALYSIS - FALL 2000
Sections #: 02277 and 02278

Exam 2

Saturday, November 18, 2000, (10.00 - 11.30) AM

DO NOT OPEN THIS EXAM BOOKLET UNTIL INSTRUCTED TO DO SO

This exam booklet has 13 pages, including this cover page. If you are

missing any page please raise your hand immediately. 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) Write clear and readable;
b) Show all work needed for solution;
¢) Clearly indicate your answer (for example, by enclosing it in a box);
d) Define all variables and parameters, and label them on the circuit diagram;
¢) Show all units explicitly, in intermediate numerical results as well as in final solutions;
) Use the proper notations for all quantities.
For not satisfying the above requirements penalties which are not per problem assigned are
applied. :
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.
*********i****************************i************ﬁ********************************

Grade per problem and total:

1: 120 2: /25 3: 120

4: 135 TOTAL: ___100




[image: image2.png]-1-

**************i***************ﬁ*********************************‘*******************

ECE 2300 — Circuit Analysis — Fall 2000, Exam 2

*******Q***************ﬁ************************************************************

1. (20 points) For the cireuit shown, write the independent equations for solving the circuit with
the Mesh-Current method.

Do not try to simplify the circuit or to solve the obtained equations.

On the circuit clearly define the mesh currents.

**************************************ﬁ***********************************ﬁ*********

As it can be seen, the uraut has fVe meshes, called "rm;'_.-,
‘ms" (see #he figure).

For each mesh it is dc,émd a Ipm'hw re/énnce f’" #he
mesh cureent (on the it see the mesh warents

LJCH | n,” A
Amg) --=-) Ams )
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Nso, 4o be seen $hat meshes @D and (09 de ﬁhc o parhinr
supermesh , with fme eurrent sours 45 and *4s”

Alsa, the mesh @ s Pm‘h'ud/ar , becanse V,[ the curresrtronvee

"y firtence.

The mesh- current method t'ndepmdem‘ e?,fq,gm an:
’Wh@.‘ (Re+ Ra)&'m + R3ima -y =0 (1)
mesh @D:  Ratm+ (R3¢ RS) A - Pz =544 =0 (2)
supnmesh @+ @D | o)

ding +Amy = =8¢
4
amy = 1542 ))
§ (s

mesh (M8):  dims = 42

DePendeH Sey rees eg/xaf\m
Af= 4mq ()
i | (1)
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2. (25points) For the circuit shown, define the Thevenin equivalent circuit with respect to
terminals (@) and (B).

Represent the Thevenin equivalent circuit.

On the equivalent circuit clearly define the location of terminals and @, the positive
reference for the Thevenin voltage, and the value of the Thevenin voltage and of the Thevenin
resistance.

Riz0fa|  As=i0/A| ® Ra= 20| ® R3=30/n

************************************************************************************

At Jerminals @ and ©® it is defined the ferminal velage,
] "qu"’ and the Lerminat| eurrent, e (see the f;ymf),

civout stak, thatis 4220, the ferminal

volfage is caloulated. |
With +he node (&) as the refcreme,and with Hhe

nodd vel-laﬂ ‘A’ (see the f':?”” ), the nvde-wlfaje
67ua1‘s‘ons are.
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'\92_1% '\924'207,'6{: _30_"2"'— =0 (2)
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20 50

[ 3 - 24, = oo Sv’wh], i resvlft: |
79 Be+Thez0 ez -20438lV),

- Ay = - 2306571V,
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Fov the short-civuut iR | that is ok ~o, iF resvif

Ax=0, and then Ay =0 and As =0

Then 4y g = 4 = 10/A], and
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3. (20 points) For the circuit shown, the switch has been opened for a long time, and there is no
energy trapped in the inductors.

Determine:

a) i(t) for t30

b) ix(t) for t30

(for the positive reference of i; and iz, see the circuit).

¢) Energy stored in L, and L after a very long time at the final steady state.

*tt***************************************************************************#*****

ligg (07) = O .= .ILEQ:(O*?).,

NOW | REDUCING ~ THE CIZCUT BY USING THEVENIN

EQUVALENT AFTER THE SwiTeH |5 CLOSED
BECOME S

-
32 A U 4 /n)
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NOW 7, _ = A +A, € /a)

. . / = - = -6 /A
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V' 4) = dli.. e ey s5t e, 55t
L&) L m_u = —4xlox(-5)€ " = 326 v/
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2 - 1 ' -
) Now 2, = L~IIL(x)M = T f.aze RN
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[image: image9.png]-9.

dekddekkkdeddohhfhhhkhhikhkhhkhhirhhhhhhhdkdhhhkhhhhhihehfhddhhhhkhhhkkhihhkhdihddhhhhidkiir

ECE 2300 - Circuit Analysis — Fall 2000, Exam 2

e e e s e e e e e s v 3 ek e o e e T e e dede e de s dede e dede ke de e dede e e Fe e dk e ek e e ke ek e ke ke dedede e e de e de e dede kb de ek dedek

4. (35 points) On the circuit shown, switches and @ have been closed for a long
time.

At t=0 the switch @ is opened, and remains open.

At t=0.1/s/ the switch (SW;) is opened, and remains open.

For the time intervals 0<t<0.1/s/, and t>0.1/s/, define the numerical expression for the
current ixt), flowing in resistance R; (for the positive reference of i, see the circuit).

Jevedo s do o e v e e e e e ok e e e e e e e ek e e e e e de de b ke e ke Fe ke e kA ek ke ke ke ko dokkkdhddk ke hhh kb kkkkkdkk

On the a‘mu?@ iFis defined the current % //m,-,,.7 "
inductance L (see #he ﬁjun’),
Then at *z0_,

.o r\?“ dsa - _4_22 200 = 20
G TR e A /Al.
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