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6. The current in the circuit is

i=(150 V—50 V)/(3.0 Q+2.0 Q) =20 A.

So from Vg + 150 V = (2.0 Q)i = Vp, we get Vp =100 V + (2.0 Q)(20 A) 150 V=—10 V.

19. Let #; be the current in R; and take it to be positive if it is to the right. Let i, be the
current in R; and take it to be positive if it is upward.

(a) When the loop rule is applied to the lower loop, the result is

&—iR =0
The equation yields
=839V _ 4650 A
R, 100Q

(b) When it is applied to the upper loop, the result is
£ —&—&—LR =0.
The equation yields

P = £—-&—-& 60V-50V-40V
’ R 50Q

=-0.060 A,
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or |i, [=0.060 A.The negative sign indicates that the current in R, is actually downward.

(c) If V is the potential at point b, then the potential at pointais V, =V, + & + &, s0 V,
- Vb=€3+€2=4.0V+5.0V=9.0V.

23. First, we note Vi, that the voltage across Ry is equal to the sum of the voltages across
Rs and Rg:

Vi=1is(Rs +Re)= (1.40 A)(8.00 Q +4.00 Q)=16.8 V.
The current through R, is then equal to is = Va/R4s = 16.8 V/(16.0 Q) = 1.05 A.

By the junction rule, the current in R, is i» = iy + is=1.05 A+ 1.40 A= 2.45 A, so its
voltage is V> = (2.00 )(2.45 A)=4.90 V.



The loop rule tells us the voltage across R3 is V3=V, + V4 =21.7 V (implying that the
current through it is i3 = V3/(2.00 Q) = 10.85 A).

The junction rule now gives the current in R; as i; =i + i5=2.45 A+ 10.85 A =133 A,
implying that the voltage across it is V; = (13.3 A)(2.00 Q) = 26.6 V. Therefore, by the

loop rule,

E=V1+V3=266V+21.7V=483V.

25. The voltage difference across Rsis V3 = &R'/(R'+ 2.00 Q), where

R'=(5.00 QR)/(5.00 Q + Ry).

Thus,
P:V_f:L( R’ I:i( e Jzzg_Z{H(z.oog)(s.oomR) B
TROR\R+200Q) R\ 1+200Q/R ) R, (5.00Q)R,
82
/(R

where we use the equivalence symbol = to define the expression f{R3). To maximize Ps3
we need to minimize the expression f{R3). We set

df(R;) _ 400Q° 49

PR o
dR, R, 25

0

to obtain R, =,[(4.00Q*)(25)/49=1.43Q

30. (a) Ry, R3 and R4 are in parallel. By finding a common denominator and simplifying,
the equation 1/R = 1/R, + 1/R3 + 1/R4 gives an equivalent resistance of

~ R,R.R, ~ (50.09)(50.0Q)(75.0Q)
R,R,+R,R,+RR, (50.00)(50.0Q)+(50.0Q)(75.0Q)+(50.0Q)(75.0Q)
=18.8Q.

Thus, considering the series contribution of resistor R;, the equivalent resistance for the
network is Reg =R} + R=100 Q2+ 18.8 Q=118.8 Q=119 Q.

(b) iy = &Req=6.0 V/(118.8 Q) =5.05x 10> A.
(¢) i =(e— V1)/Ra=(g— i\R1)/R2 = [6.0V — (5.05 x 10% A)(100€2)]/50 Q =1.90 x 10 A.
(d) i3 = (e— V1)/R3 = ibRa/R3 = (1.90 x 1072 A)(50.0 ©/50.0 Q) =1.90 x 1072 A.

(€ is=i—ir—i3=5.05x 107 A—-2(1.90 x 10> A)=1.25x 102 A.





