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Student Name (please print):
Student No:

Student Signature:
Instructors: SCHNEIDER, CRISAN

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

Exam 1

Saturday, October 7, 2000, (10.00 — 11.30) AM

DO NOT OPEN THIS EXAM BOOKLET UNTIL INSTRUCTED TO DO SO

This exam booklet has 11 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:

- Be sure that your name, ID number and the signature appear above.

1
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;
f) 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 five problems, and the total number of points is 100.
**************ﬁ*********************************************************************

Grade per problem and total:
1: /8 2: n7 3: /30

4: /15 5: /30 TOTAL: /100
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1. (8 points ) For the device shown on the following figure the terminal voltage “v”, and the
terminal current “i” (for the positive reference of “v” and “i” see the figure)

are changing in time as:
v(£) =100 " /V/, i(t) =5 " /A/

For t20, calculate the total energy delivered by the device at its terminals.

<
o4
Device ¥
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The power delivered bf] the devie at i ferminals is
pistoydevi = = - (w08 ") 5™ )< - S0E 7
Then the enew delivered b] e dente /‘w tz0:
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WMb]qu= S?mb]&w'ah‘)df: ~5mwe dtf =
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- s ) | ]:’ - 25(0-1) = ~25[7]]
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2. (17 points) It is known that when to the terminals () and (B) of the device shown in the
following figure it is connected a load resistance of R, =Ry; =9/Q/, the device’s
terminal voltage is vy =v; =90 /V/ (for the terminals (&) and (§), and the load

resistance R, location, and for the positive reference of the terminal voltage v,
see the figure).

Also, it is known that when the load resistance connected to the terminals and @ of the
given deviceis Ri=Rp=19/Q/, the device’s terminal voltage is vi=vp =95 /V/.

With the known data shown above, define the simplest equivalent circuit which models the
given device. For the selected equivalent circuit calculate the value for the involved circuit

elements.
®
Device Re
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The device can be medelled as an ideal Va/{uig soure and
A senes resistance, or as ideal curent souree dnd & parale/
vesistance. In mhat ﬁl/mﬂs both versions are showp.

Ideal_independent velfaqe soure and a senés resistance

— emm— e — wmeme, e mma e e N

The u'mM"f_ lv_a_ks Uke: Then, with the vo/*ﬂjl

JA‘V('der MIQ:

Re
Re he: v Re +Rs
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There are fwo unknowns, o and Rs, that must be defined.
Wl)‘h R{( : 9/./2/, ’lﬂfl = v/ ) and with sz = /5”% 'll?z.‘ 75‘/1//)
that is | /

A= 90 = ¥ I ) and =95V o (8

Rs+9

Thats: Salving, i resvlts!
{aons— gils=-300 ) e toopvi, Rszdin
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b= 90 = 4 R0 core i 3R )
oy = 90 = 4s Aty (1) and Wtg=95= 43 Toey Y

shat 1s:
Salving, i+ resulfs

: )
QRP" - GoRy = 810 ( ‘
19 fpts - Ry = 1005 (2) " l00/A], Rp={l2]
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3. (30 points) On the circuit shown it is known that the current “iy”, flowing on resistance Rg
equals iy = 0.5 /A/ (for the positive reference of iy, see the figure).

Knowing the specified current’s value, calculate the power delivered to the circuit
by the independent current source “i;”, and by the dependent current source “ip”.

For solution use the Ohm’s and the Kirchhoff’s laws. Do not use the Node-Voltage or the
Mesh-Current method.
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On the cireut are deﬁmd currents 45, (z, Ly, and vah‘ﬂjes
Wy, oy V2, and Misa (see Hhe f’j“")-

Then with the KVL ap/&/«'ed 4o the closed fméfg de}éh“{
by RS and Ré, and with e Ohms lam apphisd % each

‘ fs |
resisfant, it resvl e o
Rets - Redy =0 , flom whert 1452 2 Y= 0=/,
g~ NetY =" v ‘... Rsg LAY

Then with the  Wivohoff's onrren? lau applied fonode @
rsee Hhe ﬁyurf ):
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! (z &5‘1—4.7 ={+05= I,F/A/ !

- o e

Then with the KVL a/o'b/led fo the dﬂh’d/m% Ry -1l - R,

it cesvltt
%
:49,' - iy + Rsds = {00+ 80x1 = {80V

v—n;h the Chm's Jam fer Ry it reif.

Ay 180 _izipl,
M'- Rq-Jav -f---/

KL applied 9 wock @ (see the figun):
Lsg = 645, o dys Az = A5 +45=3/A[ , from whert

"Cx‘ -6"- 05/A/

P

With the KVL aﬁ;/m{ Fo e clored ﬁd/é Rg-Nz-Rq 1# recvlh
Al qu, ) '\yq-(- RWJ- Wy + Ry 64 = 180+ 4OXEX aF‘-af/VZ.
g = Vo-73= ,

Then | 3
Pdu byise = 'Iyua A = s 6x43 = 300X6X0.5 = 900/w|
f ‘l’ -
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With 4= 05/Al, &t resvltt that
"0;_ Re 4y = 20x0,5= 19lv/ !

- —

Then the Iwwer delivered bj the W'ﬁﬂ?‘ Sowree 4 i)

' ?M-bia(,}( z - 4»0243‘( = - {Ux{0 = -o0/W/ l
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4. (15 points) a) If on the circuit shown an ammeter is series connected to resistance Rs, what
current value the ammeter reads ?

It is specified that the ammeter has a full-scale reading of ix=1/A/, anditis
built with a d’ Arsonval meter movement of the following rated data:

Vaarated =200 /mV/ and igarstea=1/mA/

b) Calculate what value has the measurement method error, in percent, because the ammeter
was inserted into circuit.

R2:20/n)
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a) On the oiraut are def‘ned curnentt Ly and A5 (et the

aui(). |
ti}hmf- ammeler incloded in the siruh?, the cumnt

flowing o wsistance RG 1sCaamnt-divider mie);

Ry 95 _ .
C g - 3x —— = 1/4/.
45_4‘5 Rll'i'Rf x“?""f
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The ammeder has a resisfance ‘77[
Ydavaked 0.2 - 02/n)

G |
With Hhe ammeter senes conneckd b Rs, the current /tam»rj
on Rs and read b] e ammeter is (ament diviver wikt)

l : . _Pu - 95 - 0ss2/Al]
45"164[ =45 = 3x

Ry f(kS‘fRAM) 0.5+ (1+02)

Ram =

b) The measvrement mehed error is:

e 1= Ameat. = 43 xio= 2288 yq00 = - .65 /4
| i b= l

[} 4 PRRARE . |

45 ,
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