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XWW,{frTUWW ifrffi{& ffiffiT 6,iW: We assurne rhe
through the I2-Y power supply to be as

cHAprEn 26 I Direct-Current Circuits

flfumr.ryEmg m fu*tterg*

In the circuit shown in Fig. 26.ll, a l}-y power supply with
unknown internal resistance r is connected to a run-down recharge-
able battery with unknown emf t and internal resistance I o and to
an indicator light bulb of resistance 3 o carrying a current of 2 A.
The current through the run-down battery is 1 A in the direction
shown. Find the unknown current I the internar resistance r, and
the emf t

more than one loop, so we must apply both the juncrion ru^le dj
the loop rule. There are three target variables, so r*.e need mu,'
equations.

*"ffiW{WTffi: First we apply the junction rule, Eq. (26.5). ro pcr-tr .r.

We find

-I+IA+2A:0 so I:3A
To determine r, we apply the loop rule, Eq. (26.6),to the ourer r:rru
labeled (1); we find

tzY- (re)r-(zn)(rO):O so r:2{t
The terms containing the resistances r and 3 o are negative beca,.li.r
our loop traverses those elements in the same direction as the rn-
rent and hence finds potential drops.If we had chosen to ra\ rs€
loop (l) in the opposite direction, every term would have ha,i m
opposite sign, and the result for r would have been the same.

To determine t, we apply the loop rule to loop (2):

-t+ (ra)(ro) -(zn)(:o;:6 so r:_5\-
The term for the 1-,f) resistor is positive because in traversiag ir :r:
the direction opposite to the current we find a potential rise. The
negative value for t shows that the actual polarity of this em-f i
opposite to the assumption made in Fig. 26.11; the positive renm-
nal of this source is really on the right side. As in Example 26.3. thre
battery is being recharged.

Sv*ALUATH: We can check ourresult for €by using toopr,. .

obtaining the equation

r2v - (3A)(2O) - (lA)(ro) * r= 0

from which we again find t : -5 V.
As an additional consistency check, we note thatV6o : Va _ l-,

equals the voltage across the 3-o resistance, which is (z a) (r o i :
6 v. Going fuom a to b by the top branch, we encounter potential
differences *12V - (3 A)(ZO) : +6V, and goin! by the
middle branch we find - ( -S V) + ( t .q) (1 O): +O V. The
three ways of getting v6o give the same results. Make sure that vor.l
understand all the signs in these calculations.

direction of the current
shown. This circuit has

12Y r

2A

26,11 In this circuit a power supply charges a run-down battery
and lights a bulb. An aisumption tas beerimade about the polarity
of the emf t of the run-down battery; is this assumption correct?

Few*r *m m fum€Bmrpa-cfumtrffi#$"*ffi *$rqaa$€

In the circuit of Example 26.4 (shown in Fig. 26.11),find the power tl and the power
delivered by the 12-v power supply and by the battery being voul : IzR.
recharged, and find the power dissipated in each resistor.

frH$fl#?#; The

$frY 4.,*$ft: We use the results of Section 25.5, in is

that the power deliveredfrom an emf to a circuit is Pruppry

delivered ro a resistor from a circuit is

power output from the emf of the power supply

: tuppryl,upprv: (I2v)(:e) :36W
tWWY'{TfrY.V ;*yzt*

which we found
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