CONCEPTUAL TooOLS

By: Neil E. Cotter CIRCUITS

POWER
Example 1
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a) Calculate ig, i2, and vy.

b)

soln: a)

Find the power dissipated for every component, including the current source.

We First label current and voltage Ffor
each resistor. We Jollow +the passive
sign convention: -+the arrow For *the
direction of current measurement points

toward +the - sign of the veltage
measurement.

For the 15 vresistor, we may define
the current measurement in either
Airection. For +he sake of illustration,
we define the dire¢tion of current
measyrement in a way that (s

some what awkward.
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Now we write eghs For voltage loops.
We +try +o write v-loop eghs For
Lhner LooFS, but we avoiodl (oops
that inelude a current source. (The
reason we do sSo is to aveid aleﬁnir_lg
a new vartable that regaires ancther
3551.) In  +this problem, +there is only
one V-loop without a current seurce.
Going around the inner loop on the
right side (n a clockwise Adirection
and using the sign  where we exit
a component, we have

YV, ¥ Vg = Vo —V, = OV
Next, we write ezln.s for current
summations at nedes. We sum +he
currents measured -Flow‘mj away From
the +op center node.

~12A + L, - La = OA

There is q\.wq>/s one redundant node.
Bo we only need “this one egh.

Now we \eook For coMPone,n-ts i series
that arry the same current:

la=— 1o (minus sign because currents
measured nh opposite directions )
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Our last set eﬁ’ns aomes From Ohms
Law For each resis-tor.

V= Lt 2o
VD o= Lo' 3—&
Vl = LZ'Z.SI
. /
To solve +the simultaneous eghs, we
substiutute 1, For i, and -1, For Lz.

Then we substitute For v's using
+the oOhmk law egly\s.

Our v-leop egnh becomes
Ly 1250 = -l = r30 - (,25 = O
Our L-sum egi'\ becomes
~1ZA + 1, + 1L, = OA.
Soleng +he second eﬁfn, we have, Jor i,,
L, = 2A- L.
SubS":H:wtlnﬂ For L, W the v-loop eg;\:
L1200 - (12A-1)) (a0 +30+25) =0V

[~ R
or 1, (Ron+ea) = 12A-6H

.

or U, = 12A-cs /18 = HA
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US'\J\ﬂ an earlier e@'y)-.
L7_ = 12A~ Z’I = \21‘&“'-{-[4 = BA
From earlier eﬁf\:

Vo = Llo" 3L = L, 35 = BA-32=24V

—

b) FPower a\LsslPa‘\:eA,: p=iVv = LZR For RY

02 2
lRL: p= L, Q= WA R = 192W

3 k3

| e p = L3'l31.= (—SA)'I_Q_ = 4w
2 2

30: p= i,c32=(8A) 3m2 =\2w
2 2

2 L. p= Ly * 252 ‘-’—'CSA) 20 = |28 W

For the current seurce, we find the
veltage drop From a v-loop on the
left side. cos

- +
124 1« ullray,
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We have Vg —V, = -Vq-L,'!Z.ﬂ_ = oV
Vg = — -t = —hA- e =-48Y

Power for 12A srd: p= 12A-vg = 12A (- 48V )

P = -576 W



