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+15.0—-(7.00) I, — (2.00)(5.00) =0 7008 150V
I — W ——
- - Y so0@ )
500=7.001; S0 L=0714 A ) Yy ]
Bl 2000 €
I3 = Il + IZ = 2.00 A A\f&\‘A\‘A\‘ I I
0714+ 1, =2.00 ) =129 A
+€ - 2.00(1.29) - 5.00(2.00) = 0 £=126V
We name currents I;, I, and I; as shown. 3.00 ¢
nv‘v‘v"v
I |
From Kirchhoff's current rule, I3 = 11 + IZ ! 2 500 1.00 T
b 427 Q3h
Applying Kirchhoff's voltage rule to the loop containing I, and I, 100
=8.00 y
= Q
12.0 V = (4.00)L; - (6.00)1, - 4.00 V =0 T% L %DT
\.’

8.00 = (4.00)1, +(6.00)L,
Applying Kirchhoff's voltage rule to the loop containing I; and I,,
—(6.00)1, - 4.00 V +(8.00); =0 (8.00)]; = 4.00+(6.00)L,

Solving the above linear system, we proceed to the pair of simultaneous equations:

8 =41, + 41, +6I, ) 8 =41, +10I,
8l =4+6I, 0 I, = 1331, - 0.667
and to the single equation 8 = 41; +13.31; — 6.67
I = YA =0.846 A Then 1, =1.33(0.846 A)-0.667
17.3 Q2
and L=I+I give L =846mA, I, =462 mA, I, =131 A

All currents are in the directions indicated by the arrows in the circuit diagram.



21.35 We use the results of Problem 33

(@) By the 4.00-V battery:

AU = (AV)I At = (4.00 V)(-0.462 A)120 s =| 222

By the 12.0-V battery:

(12,0 VY{1.31 A)120 s =| 1.88 k]

(b) By the 8.00- Q resistor:

I’RAt = (0.846 A)*(8.00 ©)120 s = 687

By the 5.00- Q resistor:

(0.462 A’ (5.00 ©)120 s =| 128

By the 1.00- Q resistor:

(0.462 A)*(1.00 ©)120 s = 25.6]

By the 3.00- Q resistor:

(1.31 AY*(3.00 2)120 s =| 616]

By the 1.00- Q resistor:

(131 AY*(1.00 Q)120 s =) 205]

(¢) —2227+1.88KJ = 1.66 k] |from chemical to electrical.

687J+128]+25.6 ]+ 616 J+ 205 J = 1.66 kJ from electrical to internal.



*21.36

21.38

Label the currents in the branches as shown in the first b R ¢ 2R {
figure. Reduce the circuit by combining the two parallel 559 A 500
resistors as shown in the second figure. vi 4R IR Ly
I) Iy
Apply Kirchhoff's loop rule to both loops in Figure (b) to t 41, A t
obtain:
a f—
(271R)]; +(1.71R)I, =250 @
a
and (1.71R) 1, +(3.71R)T, =500
h RA c M.E |
With R =1000 €}, simultaneous solution of these equations 250'| W YVYY ' 500
yields: VL Ptk v
1, =10.0 mA 1{ L Z17IR ;2
al'ld 12 = 130.0 m.A n'
From Figure (b), V.-V, =(I;+ 1, 171R) =240 V ®)
V.-V, 20V
Thus, from Fi . = Yta_ =60.0 mA
us, from Figure (a) 4 m o

Finally, applying Kirchhoff's point rule at point ¢ in Figure (a) gives:
I=1,-1; =60.0 mA - 10.0 mA = +50.0 mA,

or I=| 500 mA from point 2 to point ¢ |

@ I(t)=-Ie t/RC

-5
= Q. BI0x10°C 0,

RC (1300 2)(2.00x 107 F)

-9.00x107 s _
(1300 ©)(2.00x 10 F)

-61.6 mA

I{t)=—(196 A)exp[

_ -800x107% s
)= Qe t'RC =(5.10 uC)e =| 0.235 uC
® = 3104 )P e Q)200x10” )
(c) The magnitude of the maximum current is Iy=[ 196 A




21.39

*21.46

(a) RC= (1.00 x 10° Q)(s.oo x107¢ F) = 5.00s

() Q=CE=(500x10" C)30.0 V)=| 150 uC

_ & -HRC_( 30.0 ) -10.0 i
¢ I{t)=—e Sl e = 4.06
© 1) R 1.00x10° ) F (1.00><106)(5.00><10*5) HA

(a) With the switch closed, current exists in a simple
series circuit as shown. The capacitors carry no T

R=100x1{°Q

l Yﬁ?’\ﬂvﬁ

C == 5.00 uF

£ &

current. For R, we have

= —
. R4k BT
P=I"R, I= /%: /%:1&5@& L
2 Ry=7 kG2

The potential difference across R; and C; is

AV = IRy =(1.85x10 A}(4000 V/A)=741V

The charge on C; is

Q=CAV =(3.00x10"° C/V)(741V)= 222 uC

The potential difference across R, and C, is
AV = IR, =(185x10 A)7000 Q) =130 V
The charge on C, is
Q=CoAV =(6.00x107 C/V)130 V) =778 uC
The battery emf is
IR, =I(Ry +Ry) =1.85x1072 A(4000+7000) V/A =204V

(b) Inequilibrium after the switch has been opened, no current exists.
The potential difference across each resistor is zero. The full 204 V
appears across both capacitors. The new charge C, is

Q=CoAV =(6.00x10" C/V)204 V)=1222 4C

for a change of 1222 pC - 778 uC = 444 pC

=

opl=C



*2156 (a) q=CaV(1-¢"/%)

-10.0
q= (1-00 %1078 F) (10.0 V) 1—e (2.00><1|]6)(1 -'I'XII]'G)

= 993 uC

dq AV _4/rC
& 1=2-(2)
it \R

I= (&)eﬂ"m —337x10° A= 337nA
2.00%10° Q

o G-alE -

_6
A _| 28107 C V3371107 A)=334x107 W= 334 nW
dat |\ 100x10° C/v

(d) Foanery = 16 =(8.37x107° A)10.0 V)=337x107 W =| 337 nW




