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1) (20 Points) Use the circuit below to solve this problem.
a) Find the power delivered by the 4[A] current source.

b) Find the power absorbed by the dependent source.

c) Find the power absorbed by the resistor.
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Solution: ] 3

a
Pdel,ueay =(Uy ) (9EA2) T need Uy.

Write KUL arounch Left haad /oop.

-Q[U} "U:./ "SZU_X -3{n)(x = 0O T neek Ux.
The UO/'&'ASQ Gevoss the ?2(n) resistor /4 -3 .
=S
lx = 222 ..
- =-0.717A3

Uy = =)0y} + 30a3(0.710m3) = =~ 8.9 [v3

Paelyeny = C8AE3)4LAY) = [-35 [w}]
b) Pabsaep =(in ix)(Cs) = (3)(-07)(-9) =

C) P“bJJR :((:X)L 7(23 ‘-‘-(‘O.W)—& 7 :-.
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2) (20 Points) Find v,,. @

t—ke«e‘fore. Uo = U'7 = (.7 (70[17-3)

£7 = 7330k (Go«o—’zo) 197' CDR
I heeo’~ U-x,
By VDR,
Uy =-;zo[u3(%+3°) = =119 §v3
Ly = (=3) (-11v) (o)

{30

o = (69) (r013) = [T, 100 3]

= IS.8(A]



2

[image: image3.png]ELEE 2300 -- Exam 1 -- June 25, 1998

3) (35 Points) A device can be modeled as a current source in
parallel with a resistor. The device yields the data given in the
table below, with v; and i defined in the figure next to it.

Lt—) @

ind the model for this device, and draw it, labelling terminals
and (® , and showing the values of the current source and

resistor. o
b) Two such devices are connected in the circuit below. Find iy.

Solutigat
0\) MOdehnj fkc devite, we have
""g @ Wn‘{'h\b KClL ) we 5€—t

- ) Ve Co2
' ~lp= == + L, =0
‘o Ro Vi D Rp ¢

+

®

Pluga\‘\ G set of values, and 9et' (Q:o‘n, Uy =0,¢‘t=2.$pa]>

~lp + O +35(mA)=O P (p=38mA]
P'Mj b ajafv\ ) Q d.n"F'FCffd‘f' .fe'(‘ af' Vclue.f.

see
-3.5mA)- ("—-—-—-""R’:’:"3) +0 =0 (;i;f )
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Room for extra work - 3) a) Continued

O.S6 {
“—'“03 = (3. S‘xzo‘3) £AJ
Ro 2 [6oln]

@
Gt
®

b) Redraw, Meludmg  devices
Apply Kel @ @
Ly +x -3.85mA3 =0
()2 43.5(mAY- { x
ApplyKCL @
C.,_ -(:x ~3.5mA) 2 0

Ico[n?‘ Lz 35(A] +
Nou) write KyL al‘eva loop:

_{ [60CnY +5Lv) +(, 160(a3 = O

(=35 AMx) 1600a3 +5{5] +(3.5ma+ix)I60 (N3 = O
Ly 310[.:1.3 = ~-Sfu}
(,( ”IG[MAz
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4) (25 Points) In the circuit shown, the voltmeter and ammeter
are based on d’Arsonval meter movements rated at

100[mV], 2[mA]. The voltmeter reads 3[V] full scale, and the
ammeter reads 50[mA] full scale.

a) If you take the ratio of the voltage read by the voltmeter, to
the current read by the ammeter, will you get the value of Ry ?

Defend your answer.
b) Would this method of measuring resistances work if the
voltmeter and ammeter were ideal? Explain your answer.

®
s

Solution:
0) To solve this, we need the resistances of the metery,

For the ammeter,

R~ = loo@v3 _
MA So(mAl} Q{ﬂ-}

For fke. Uolﬁ'me‘ttf)

R « 3Lvl .
mv AlmAl > 1.5 {kn]

So, the c¢rcurt .”:5 whenre CA 5 the curreat 1a the ammeéey;
and U'V 1J the \Iolt‘t\si

ulross the
i3 (1) 1.5 (kA Volt met ev.

See next pPage
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Room for Extra Work Problem ¢) con't.

Uy = 1¢u3
'—"""‘"“:om“aim = ]19.2(mAS
Take r‘aé:‘o) aack
Vv i
T ———— =z SaAln
ta 19.2 (mA)} {n3

ND) YOU\ do net 56* RX.

Wote]Actually | what you get s Rx rn series
with the ammeter resistaace, or Rx-}-RmA
b) If the ammeter were ideal, that s, /f
Rmp 20, thea this method weuld
give @xj Siace 1treads” Ry +Rmg-
For this methook the voltmeter does not
need to be ideal.




