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ECE 2300 — Circuit Analysis — Spring 2002, Section # 02133

Quiz #2
Wednesday, February 13, 2002

DO NOT OPEN THIS QUIZ BOOKLET UNTIL INSTRUCTED TO DO SO !!!

This quiz has four pages including this page. If you are missing any page,
raise your hand. To complete the quiz you have 30 minutes.

Notes:

1. Be sure that your name, ID number and the signature appear above.
2. The quiz is closed books and 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.
e) Use the proper notations for all quantities.
4. Do not use red ink.

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

6. This quiz has one problem, and the total number of points is 100.
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*********l:i*ir**t**;\*'e*ir*i*tk*#*'k****iﬁ***ﬁ***t***i*ii*****i******i*ii******k****&i*t
For the circuit shown, it is intended to define by measurement the value of the
unknown resistance R, (see the figure).

For that purpose it is used an ammeter Ay and a voltmeter V,,, connected
how it is shown in the figure that follows.

Each meter is built with a d’Arsonval meter movement, that has the following
rated data: Voaraea = 100 /mV/ and  igaraea =2 /mA/. The ammeter full scale-
reading is ig.am =50 /mA/, and the voltmeter full- scale reading is Vg ym = 60 /V/.

When both meters are in the circuit, how it is shown in the figure that foilows,
the ammeter reads ism = 5 /mA/, and the voltmeter reads vym = 60 /V/ (the
positive reference for the named current and voltage is shown in the figure).

a) Based on the meters’ reading, what it would be the measured value, Rymess. for
the unknown resistance?

b) What is the actual value of the unknown resistance, R,? 2

¢) With the a) and b) data, calculate the value of the measurement’s method error
in percent. :

d) What is the actual value of the resistance R,?

Vim

BT PP U R R PP PR R AP AP R ST R e e S T S e R R T e e




[image: image3.jpg]-2-

Sk ook ek R ek R R R R R R R R Rk R Rk R o ko R ek ok ek ek ek ek

ECE 2300 — Circuit Analysis — Spring 2002, Section # 02133, Quiz # 2

B S Lt Lt L T T D

@) Based on the mefers’ rcwbj, the "measured "
Ry resvls as

'»9 9 |
Ryrsis =~z 0 o fplknl
e Apm sxapd

b) Ginee the voltmeter Vm (s /aam//e/ wonneckd 7
Rx, what it was acﬁ{a'/_/)/ q’eﬁ‘ned éiy using fhe
measred dat 45 the e;,m‘va/mv‘ resistance
07[ (Rx Il Pvm).

The vomeder resisfance is

:R - 'y'f"""‘ - 60_ =3p/k/»/,{ Such
YT wraked  2mo? ==

.___——-R" Rom = Rumeas | that(s

Rx-t-RVm
Rux30 . fn wihere it tentty | Re=2olkal |
.. )
Ry +30

c) Then he measqrement method errorin 4] vt as

7 Remey- Rx e -20)\{00 = 4o/ |
fm/= R XMW= "2 ///
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d) In the civandt il is defined the posibve reference oy
: i:e /:r:mn/ v«/{njef'ano{ currends vll /Efqﬂdf

as W, Ve, 41, and 1z Liee ﬁ/r{ﬁywr),
The Jevminal Va//vje oy is

Am,
vh = (Ram + (Px”PVM)) '*'T’, gl .L””__-g/_a_/}
The ammeler resistane IS:RAM--"{C«A; S T8 2

3 ﬂ'hm*% . (2+12,000)x 5710 Lgo0tivl— —
Then, with +he KVL it resvitt

oy = Ay = d00- 6001 = 39.99/v/.

ool 3999 7998/mA).
Then 4= & x0e

With KcL apphed o nok © (ree the figun), it reovly

dp= L1-4Am = 7918-5=2998/mA )

Then [R, = Foo 899 oorrikal
2= 4a  2998xfyd ————





