ECE 1270
S09 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.

solh: a) We First label voltage and current
for each resistor.

S*:qr'tlnj with \Jol’\:ﬂae loo‘:s) we have
“the :FoLLom't,hg eguations:

v=loop on left: +12V - v, = OV  or v, =12V
This meqns that a resister acress
a VoH:qge source has that velttage
a\poP adross (t.

v-leop on right: *Vi~vay-v,-v, = OV
This loop s in the clockwise direction,



Sinte we have es’ns for +the +we linner
L°°F$1 the outslde v-loop would be redundant.

Now we consider i-sumd at nodesd.

At the +top center node, we discover that
we laek a current For the RV gourde.
T+ we define a current for the veltage
sourde, we add another anknown and

ane ther 85'}1. C'onse.ﬁuen'?:fy, HALS je-és
us no Closer o .s'o(uinj for the
currenats and Vo[—éqjes. TAus, we aveld
Wri'blnf a current—-sum eﬁﬁ’! for the
*i-of center hnede,

The same qrjumen—t aPPLies +o ‘the hottom
eenter node. Thus, his /sraé/em r-egufrcs

po  curreat —sum eﬁ’}as.

The next step Is 4o eguate currents

(i series components. [ere, the same

current must Fow in Loz, 312, and 20
resistors: ‘

From this point forward, we ase Ly in
/bfq,ce of 23 and f:a- Note: F we ok
for such series currents at the outset,
then we may eliminate Some currents
cmmedliatels.,

Last, we ase Ohm's  law.



Vi (" RZ or wV= {rle P =RV = 1A
R
Vo = L‘Z-" 3

-

V?’ = Lz.. lﬂ_

Note +that we can solve for v, and [

Separa-teLy. This wtill I\aPPen whenever we
have different parts of the circutt +that

are connected in parallel directly across
a V— Solrde.

For rLjH: side of -+the circuit, we can

substitute -the Ohms (law exFreSSCons

into the vsltage egfq and  solve For ¢4
Vi— Va, — V, = V, = ol

oer IRV - L1~ L, 3L - 1225 = oV

or L(lsu+352+ Z.SZ) = 1Y

or L, =_RV = 1Y = 24
| 352t 2.2 632
t, = 2A

For v,, we use Ohm's  law:

Vo=, "32= 2A 350 = &V,



W) power = LU

- . . T 2
For resba*bors) P=LV =L R =

r .
R

2 2
Poo = U ' 2R = QAY R = 12w
2T
Pla. = Lyl = (A 1 = wW

.2 2
Pag = Lp 3s2 =(2A) ‘30 = 12w

P = Ly 282 =(2A)1'2-S?_ = &W
Total R pur = 3bW

For +the 12V sourde, we heed -the
current, Now +that we have solved
the dircat, we cdan nse Kirchhoff's
laws to Find the current. Using

a cirrent source for the top center
hode, we have He Follow Lrg eﬂ%:

12V

tr = = (L +i2) = —(1A+24) = =3A

9 = —3A- 12V = —3LW

o Py 3A- | b

Tetal power for curdutt s —3bWARW =0 W,
Note: a negative power means a sourde

s su P ELZ Lng power,



