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PHYS 232 PS 5 Solutions

Name the currents as shown in the figure to the right. Then w + x+ z=y. Loop ¢_|ﬁ

equations are wox y i
e—vy__J
—200w —400+800x=0 FIG. P28.26
—800x+ 400+ 360-200y=0 .
+360-200y—700z+800=0
x= 250w+ 0500
Eliminate y by substitution. 400-100x—200w —200z=0
440-200w —-200x-900z=0
o 350— 270w —20.0z= 0
Eliminate x.
430-700w—-900z=0
Eliminate z=175-135w toobtain = 430-700w—-1575+1215w =0
700 ;
w:—:| 100 A upw ard in 200Q |
700
Now Z=|4.OOA upwardjn70.0Q|
X=| 300 A upw ard in 800 Q |
y=| 800 A downw ard in 200Q |
and for the 200 Q, AV =R=(1002)(200Q) =200V |.
We apply Kirchhoff’s rules to the second diagram. 2.00 Q
Yyyy
00-2004-2005=0 () 1500 2400 2400 | 200
TV o2TQ 2Q SV
200-200L+200L, =0 @) .
1
g
Substitute (3) into (1), and solve for I, L,and L 0000
I =200A; L=500A; L =150A . Wy
L1500 2200 [200
Then apply P = IR to each resistor: 4 5 TV
t b1 2
(200Q),:  P=F(2000Q)=(2002)"(2000Q)=[800W | : 2w
200Q
2
500
(400Q): P :(T Aj (400Q)= FIG. P28.30

(Half of I, goes through each)

(200Q),: P =£(2000)=(1502)"(200Q)=[ 4507 |.




130 Direct Current Circuits

P28.32  (a) 18 =-1e "%
o 510x10°° C
RC (1300 Q)(2.00>< 107° F)

19=~(1988)em| PO S |-

(1300 Q)(2.00>< 10°F

L= =196A

-6
(b) Q(Tj:Qe_#RCZ(E)lOﬂC)exp —-800x10"° s ) :

(13009Q)(200x107° F

() The magnitude of the maximum currentis I, = .

P28.36  (a) r=RC=(150x10° Q)(100x 107 F)=[ 150 5]
(b))  7=(100x10° Q}(10.0x10° ¥)=[100 5]

. 100V
() The battery carries current ————— =200 un .
500%x 107 Q
. . , 100V _
The 100 kQ carries current of magnitude 1= 5,6 '8¢ = (—3) g ¥100s,
100x10° Q
So the switch carries downward current 200 uh +(100 pA ) & 790
. . dE & ~1JRC
P28.64  The battery supplies energy at a changing rate - P=cI=¢ =€ .
s t
Then the total energy put out by the battery is j dE = _[ = exp[—%j dt
=0

. o dE & 2t
The power delivered to the resistor is o P =AV,I= ’R=R—exp “2e)
R

© 2
. S . . 3 2t
So the total internal energy appearing in the resistor is I dE = I — exp(——j dt

RC
& ( RC\% 2t 2dt gc 2t

IdE:— - J-exp _ —— | =——exp| ———
R 2 /4 rCc/\ RC 2 RC

® 2

gc

0
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Chapter 28 131
The energy finally stored in the capacitoris U = %C(Av)2 = %ng . Thus, energy of the circuit is

1 1 . . .
conserved £°C = B £C+ > £°C and resistor and capacitor share equally in the energy from the

battery.

(a) With the switch closed, current exists in a simple series /

circuit as shown. The capacitors carry no current. For R, ; = £ SuF=Cy
we have R=4kQ T
P = IR, I:\/E: |22V R gsna T re7r L
R, 7000 V/A Ez_—L 6uF =C,
The potential difference across R, and C; is uy
AV=TR, = (1 85x 1072 A)(4 000 V/A)=741V . FIG. P28.68(a)
The charge on ¢,
0 =C,AV =(300x10°° ¢/v)(741v)=[2224C ].
The potential difference across R, and C, is
AV = R, =(185x107 & )(70000Q) =130V .
The charge on C,
0 = C,AV =(600x107° C/v}(130 V) =778 uC .
The battery emf is
Rey= IR, +R,)=185x1072 A (4 000+ 7 000) V/A =204V .
(b) In equilibrium after the switch has been opened, no current F?
exists. The potential difference across each resistor is zero. The
full 204 V appears across both capacitors. The new charge C,
0 = C,AV =(600x10°° C/v)(204V)=1222 pc Té'@mzcz

for a change of 1222 uC —778 uC = . FIG. P28.68(b)

The total resistance between points b and c is: 2.0.0‘kQ G =200 pF
(2.00 kQ)(3.00 kQ) W—
200 kQ+ 3.00 kQ ‘T ¢
The total capacitance between points 4 and e is: ‘VAVAV ——I |—
C =200 uF+300 uF =500 uF. 3.00 k2 G, =3.00 uF
The potential difference between point d and e in this series RC 120V

circuit at any time is: \o—+—|
a

AV =] 1- 75 |=(120 0 v)[ 1- 6707,

Therefore, the charge on each capacitor between points d and e is: FIG. P28.75

G = C:AV =(2.00 uF)(1200 V)[ 1- &°7° | =| (240 pc ) [ 1- 07 |

and g = C,(AV)=(300 uF)(1200 )| 1- & %% |=| (360 uC)[ 1- &9 ||






