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ECE 2300 — CIRCUIT ANALYSIS - SUMMER 11, 1999
Section #: 01589 ’

Exam 1

Monday, June 21, 1999, (2.00 - 4.00) PM

DO NOT OPEN THIS EXAM BOOKLET UNTIL INSTRUCTED TO DO SO

This exam has 8 pages, including this cover page. If you are missing any
page raise your hand. To complete the exam you have 80 minutes.

Notes:

12
Bl

1. Be sure that your name, number and the signature appear above.
2.
3. To receive full credit for a problem, along with solving the problem, you must:

The exam is open book and open notes. You may use any calculator you choose.

a) Show all work necessary 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 as final solutions;

¢) Use the proper notations for all quantities.

Do not use red ink.

Keep in mind that most of the credit for these problems will be given for showing the correct
methods or equations.

This exam has three problems, and the total number of points is 100.

Grade per problem and total:

1.

135

/40
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ECE 2300 - Circuit Analysis — Summer II, 1999, Section # 01589, Exam 1
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1. (35 points ) For the circuit shown:

a) Calculate the value of the current “i;” and of the voltage “v,”.

b) If an ammeter is series connected to resistance “R,”, and a voltmeter is parallel connected
to resistance “R;” and “R;”, what current the ammeter, and what voltage the voltmeter
reads (both meters are in the circuit) ?

It is specified that both meters are of an analog type, built with a d’ Arsonval meter
movement. For each of them the rated data of the d’Arsonval meter movement used are

Vaarated = 100 /mV/, iparatea =S /mA/.

It is also added that the ammeter has a full scale reading of i am=1/A/, and the voltmeter
has a full-scale reading of v vm, =100 /V/.

In solving, round the numerical results to no less than four decimal digits !

¢) With the measured values obtained at b), and with the actual values obtained at a), calculate
the measurement method error in percent (for the case at b), when both meters are in the

circuit).
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a) With the vol#aje—dnwder vile | the vah‘aje"%'
vesvlfs as
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e= " Ri+ Pa+ ReR; 90+200+ 29%200 :{
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With the Kirchhoff's current lam applied to node @
(see he f»’gurc) (# resvlts (and Ohm's law for Rz and R3)

) . . t&e '\92 - { -
= ttys -Te-e—+—ﬁ;- = 60(2—0%+ -3-0—0—)- 0.5'//“[

b) The oradt with meders in:

Rvm = jfi!-m— = 99 . o0k 10'le)

Adargkd 0005

The ammeler resistance f$
RA . '\ydM-Mkd: 0.4 :0.”/?-/
" '{f"Am 4
The R and Rém ew’vq/em‘ resistance eguals

Pi+ Ram = 80+0.4=80.4/n] = Reg.t
The Ryand Rvm eg,w'va/en‘f resistanct eym/s
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Ry Rvm M =295.5665 /2|
RyeRvm ~ 30pe20x(pd """

With the vo/#«ye-ah‘w‘der wle it resvlts

Reigf =

R2 200
anfy 2 s oox —————-——-.-59.3263/\//]
%.mea =¥ 2 2 Req P2 8044200+ 804x200 = |
E A —L—pq.z 295.5665

Then with the Kf(ohhi//ff cument Jaw a////'ed ﬁnw(’@,

. A A i / =:——]
.meas = 19amm ( R + Peg.a) =99.8263 ( 200 +£€5‘.5‘665) 05015 /4|

) The measvrement method errors are:

orend Ameas- 41 0.50(5-05 , -
- for current . l&;'/.; e xtoo= BTy » 0308874]]

44

- »fYW W"I'aj(.' E,@z% - Mx(ﬂp = wx(pp z -0389‘//%/!

'\9@_ (17
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2. (40 points) For the circuit shown, write the independent equations for solving the circuit with

the Node-Voltage method.
On the circuit clearly show the positive reference of the defined node voltages.

=547 o
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The vvramt has nine essenfial nodes, |abelled as @,---@

(See +he f»’jure). 74
Also, thert are Hwo supernodes, me depined by rottage
sourets Yy, Voo and o3y and  the other one dff;bo‘yw/ by volfage

souras sy and Vs ( see the f\'jmf},
As re}ermu i+ i selected nede #@[m#wﬁ'jm),

Are defined fhe nwde-volkjes B, 90,55,V
(ser et fx‘juw).
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Then +he nwde—volkje eg«ah‘vm are.
M#@ l&': 5(4‘7 -’\953 . (”

nodt #@.' ’\7& z- '\053 ()

nodt #@: Wy = -Fsz +4b (3)

=0 (“

= + -ty -'gf— - 45 + Ja-by =0 «)

J3- 17 = Vsy al
g -Pq=Fs5 ¢8)

fz- i 9)
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2. (25 points) For the circuit shown, write the independent equations for solving the circuit with
the Mesh-Current method.
On the circuit clearly show the positive reference for the defined mesh currents.

st Js

RY 0 o 45
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The orrawt has five meshes, defined by the mesh-
ourents i, - - -, Lms (ser the figure ).

Alsa) thert 15 a supermesh def{ned bj meshes mﬂ,miland
ms (see the fs‘gm\!).
The mesh-oureent ez,um‘)‘ans:

mesh @ sy + Ri (A -4mz) + Ry (ting ~Lim3 ) =0 ()

— g -

mesh @ g + Ry (4im2 - Amy) + Ry (tma-tmd)=0 ()
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supermesh @ +@D+@:

Ro (timg- 4t + Ry (4ing ~4ing) + Rs tins +Ryimy =0 (3]
dmy -4m3 = 545 (4)
Al =4ms =42 (5)
ci_epeﬁdt_q‘f souree:

L5 = -Ams (¢)




