ECE 1270
Su 08 HOMEWORK #3 solution ST

Ex:
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a) Calculate i1, i, and vy.

b) Find the power dissipated for every component, including the voltage source.

sellh: a) we First Lakel voltage and durrent
for esach resister.
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Skarting with waltage locps, we have
+he ':Fﬂl-.l...l:'.:'h.}-h'l'lﬂ Egr:r:"l':."_unﬁ'.

veoloop en lefbs 2V - v = OV er vy =12V
Thiza meqns that a resistor acrass
] vnH:qu; Sotree |"|ﬂ5 ‘tll'lﬂ": la'c-'H'_EHHE
r”]”"“’f” afresa (L.

v-loap on righk: TV vy —v  —v, = oV
This leep = n the clockaize direction,



Sinte we have eﬁ’ns for the 4wo Llnhner
LooFS) the outside v-loop would be redundant.

Now we consider i-sum< at nodesg.

At +the +top center node, we discover that
we laeck a current For the RY gourdce.
T we Adefine a current for the veltage
source, we add another anknown and

ane ther eg’n. C'onse.ﬁuen'?:(y, HAis je'és
us no dloser to .s'o(uinj for the
currents amd  voltaged. Thus, we avoid
writing a current—sum eﬁﬁ? for the
*l-olp center node,

The same qrjumen": aFPLie.s +to the  hottem
eenter node. Thus, “Ais /sv-ab/em r-eguircs

po  current —sum egﬁs.

The next step s 4o eguate currents

(i series components. Here, the same

current must fow n [z, 352, and 200
resistord: '

From this point Sorward, we ase Ly (A
place of (3 and i, Note: of we bok
for such series currents at the outset,
then we may eliminate some currents
cmmediately,

Last, we use Ohms  law.



Vs ke or W2V= irlzm P L=V =1A
R
Ve = L2'3.S'L

Note +that we an solve for v, and L
separately. This wiull happen whenever we
have didferent qu-\:s of the circutt +that
are connected in paratlel directly across
a V- Solrde,

For ri,j}-\—l; side of -the circult, we can

substitute the OhmS law expressions

into the veltage eﬁ}’«' and sofve For (5
Vi— Va — Vg = Vy = 0OV

or 12V — L7l ~ L, 3L~ Lo 25 = oV

or  L(la+3n+22) = 12V

or L, =_ RV = Y = 24
| 43 52422 bJ2

t.2 = ZA

For v,, we use Ohm's  law:

Vo=, "32= 2A- 35 = 6V,



power = L

T 2

For- resLa*Eors) p=Lv = Lt R = 1 .
R

2 2

Pon = U "R = QA " _R® = 12W
L2 2

Pla = Lyrle =(2A)-1n = wW

.2 2
Pagp = Ly 3% =(2A) ‘30 = 12w

3 2
Pos = Ly 22=(24) "2 = 8W
Total R pwr= 36W

For the 12V Zource, we jpeed +the
current. Now +that we have solved
the dircuit, we dan nde Kirchhoff's
laws to Find +the current. L{sinﬂ
a current source For the -{:a/: center
hode, we have e followirg eﬂ%:

2V

tn = = (i, +i) = ~(1A+2A) = —3A

o = ~3A- |12V = —3LW

Py

Total power fr cudut s —3bWA3AW =oW.
Note: a negative power means a sourde

s su pply Lng power





