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ECE 2300 — CIRCUIT ANALYSIS - SPRING 2000
Sections #: 02223 and 02224

Exam 1

Saturday, March 4, 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 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 for solution;
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 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.
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Grade per problem and total:
1: /20 2: /10 3: /35

4: /35 TOTAL: /100
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1. (20 points ) For the circuit shown, calculate the power delivered to the circuit by the

independent voltage source vy, by the dependent voltage source vy, and by
the independent voltage source vy, i

For the location in the circuit and the positive reference of the voltage for the given voltage
sources see the figure.

For solving use the Ohm’s and Kirchhoff’s laws.
Do not use the Node-Voltage or the Mesh-Current method.

o= 2'\9)c

L ~N Ri=10la| .
0 folv/

a! R3 = 8fa/
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WRITE THE [CIRCH HOFFs VOLTAGE LAW AROUND THE LOOFR
SINCE ALl THE BLEMEUTS N THE LOOP ARE (N SER/ESJ
OMLY ONE CURRENT NEEDS TO BE SELECTED FOP THE
LOOE THE CUBRENT SELECTED’ Z,, 15 sSHowaA oONMN
THE CiReviT, NOW STARTING AT & , WE HAVE ?

ZS“‘OL+ZU;<"4L-—lO~8L =0 (meLrey)
IS +20% = 2210 ; ALSO Y = —44
©«  15-8L = z2L; 15=30L; | =0.5A

THEREFORE Uy = —2V.
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THIS DATA  ALLOWS THE  PowER QUESTIONS ToO BE
SoLVED:

/Fdelbyv’sl = U‘(, = 25% .5 = (Z.5W

¢

,P‘l‘lbyu.éz = 'lf’L‘—‘ Rl = ~4xL= -4y, 5=~-2W

Pael by 03 = =V = —10%.5 = — SW

—
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2. (10 points ) For the circuit shown, calculate the value of the current i; and of the current
iz.

For the positive reference of i; and i, see the figure.

For solving, use the Ohm’s and Kirchhoff’s laws.
Do not use the Node-Voltage or the Mesh-Current method.

R3=32n|

*************t**********************************************************************

SINCE Ll iS5 A CLRRENT TO Bs OETERM/MELD’ THE

CIRCuIT TO THE RIGHT OF THE spuece 5 PLUS
THE 4.0 RESISTOR SHOULD BE SIMPLIFIED.
TO QEDUCE_) CONSIDIEZER THE  FolLLowingG:

&) COMBINE G/I2= 4a

b) compine 3Bosb = Sa Now  REDRAW TH(S
DAL TTON
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4a

Sa
2

C) COMBINE 40+32 = 72 o

A) compine TJ2/9 = 8a
REDRAW  T4is PoeTION

B
15a => e
2
&) COMBINE (5710 =6 a

Now REDRAW COMPLETE WITH SodecE AMND 4«
RESISTOL -
' L‘ 4.‘7—

SOv 6 o

1

= = .._-—-O = SA
WHICH GIVES L, 7 =2

ALSO U, = 5x6 =30v
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NOW  REPIACE THE (Ga RESISTOR TO
THE  EQUIVALENT ¢KT N d.

5A 4a Q‘ZX

50y 6 8a.

2.0
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3. (35 points) For the circuit shown write the independent equations for solving the circuit with
the Node-Voltage method.

Do not try to simplify the circuit, and do not try to solve the obtained equations,

In the circuit clearly define the node voltages.

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

- First, the essenfal nodes are located and named.
The civowit has nine esienfictl nodles , numbered on

the ﬁ‘jm as @, ---,@.
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~Then a node must be selected as the re/emq;e nodde.
To decide, the civeud confsguration and composihon /s
analjzed. '

To be seen Fhat the oirad t has o supernvefes, one dtfined

loy valw‘myt soyrees Vi, Wiz, and Yoy and limikd Q;nm/e:

depned by vofrage
®.0,m® and the other one %
?mrce's iy andd s, amd limikd 5y nwetts &,@,and

@ (see the figurt)

: A
For conventendt , as he re/ermc( nodle 15 Selecked he

hode £ © (see the fgure).
~ Then between the nﬁmm rence m_v{e: and #he referenct

oy, fhe. ok voltages B 0005, s end
g ant deﬂmﬂ/ [see e figne).
- Fom the nodlt- W/fﬂje e?mh‘vm can be depired.

supernode @00+
= sy - 54 x | )
W52 -54x (2)

498 = '\'053 - 3)



[image: image9.png]-9.

******************************************************k*****************************

ECE 2300 - Circuit Analysis — Spring 2000, Exam 1

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

noke @ Bt o e, o w)
Ry f Re
. - N3~ Vy . (5)
i #@ _—-——"93R2 2 +4049j"' [

vy- It R

NG S TS f \-@8/?;(7;’

+ M:o )
Rq (1)

- (9)
x= =
Ry (1)
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4. (35 points) For the circuit shown write the independent equations for solving the circuit with
the Mesh-Current method. .

Do not try to simplify the circuit, and do not try to solve the obtained equations.

In the circuit clearly define the mesh currents,

*********************************************I************************************k

— Firsi #he meshes in the cireudt ave located, and +he
Correspondhng posf/m re/mnce for the mesh- wmm‘:
Is defned.
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The given areut has eight meshes,

I is def'”ed the /0051'7')'% reference for the mesh- carrents
4ind, - - - ting (see Hhe figurt]

~ Now the mesh-current eymﬁms can be q’fﬁm/.

To be observed that the meshes a/e,é‘my/ ij the mesh-
cuments Amg, Lz, and ding, defive @ supermesh (see e

f{]ure) ,

Then +he mesh-mmem‘ e?«qﬁ‘ms are.

1)
~Rsims - Rg4m7 =0

(3)

' (4)
— Rydmq +Rytmy +54x ~¥y=0

mesh @%)

— — g SE——

! = (5
~Rgam3 + Rstms ~foy =0 )
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Ry 4mé - 54x -'1%3 =0 ¢)

mesh- @

~Rg Ama + (Re+ Rg+ Rg)t'm-RM'ma +A0s3 20

mesh @19

— g g —

_Rg4m7 + Reams +Vss =0

(7)

(8)

Eguatsons for _cje/p_wdgp‘{gmj_wf:
(2)

t19},

Ay = —4m3

’\93 2 - E(‘C'M(





