Chapter 28 Solution
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= R=[6731 |
(b)) !'V=IR FIG. P28.1
so 116V =1(6.73"!)
and I =172A
I'=1R+1Ir
so 150V =116 V+(L72 A)r
r={197Q
!
P283  (a) Here! =I(R+r),s0 | =——= 126V =248 A. ‘\ ‘(\
R+r (5.00" +0.0800" )
Then, !V =IR=(248A)(5.00" )=| 124V |.
(b) Let I, and I, bethe currentsflowing through the battery and the T
headlights, respectively.
Then, I, =1,+350A ,and /" I,r"1,r=0 FIG.P283
so I'=(,+350 A)(0.0800" )+|2(5.OO ")=126V

giving I, =193 A
Thus, 1V, =(193A)(500" )=[ 965V |

1 7.00 Q

P28.5 a R, = =412
® P (y7.00! )+(1/100! )
R, =R, +R,+R, =4.00+4.12+9.00 =
(b) 'V =IR

340V =1(17.11) FIG.P285

| =|1.99A | for 400! , 9.00! resistors

Applying 'V =IR, (1L99A)(412! )=818V
818V =1(7.001)

SO | =|1.17 A | for 7.00! resistor

818V =1(10.0!)

SO | =| 0.818 A | for 10.0! resistor



P287  If wetum thegiven diagram onits side, wefindthat it is thesame as sV

figure (8). The 200! and 5.00! resistorsarein series, so thefirst 002 |y
redudionis shownin (b). In addition, sincethe10.0! , 500! , and S00
250! resistorsarethenin paralel, we can solvefor their equivalent 230 —W—20=
resistance as:

R, = 1 =2941 b

eq
(1 4 1 4 1
(10.0! tsoor T oo )

Thisis shown in figure (c), which in turn reduces to the circuit
shown in figure (d).

Next, we work backwardsthroughthe diagrams applying | =—
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and ! v =IR dternaely to every resistor, real and equivalent. The
12,941 resistorisconnected across 250 V, so thecurrent through 25_1_ )
thebatery in every diagram is v % @
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In figure (c), this 1.93 A goesthroughthe 2.94! equivalent resistor ®
to give apotential difference of: r

IV =IR=(L93A)(29%4" )=568V 25
Fromfigure (b), we see tha this potential difference isthe same
acros 'v, ,the1o! resstor, andthe 500! resistor.
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Thuswe havefirst found the answer to part (b), whichis !V, =| 568V |. © @
(@ Since the current through the 20.0! resistor isalso the current FIG. P28.7
through the 25.0! line ab,

'V, 568V
| =—2="""—2=0227 A =| 227 mA
R 250"

pP28.9 (@ Since all the current in the circuit must passthrough the series 100! resistor,
P= IZR
=RI?

\/’ /250w_0500A
100!

o =100 $ +0/r+—€( $=150%

) Vs =Rl =[ 750V |
(b) P =11V =(0500A)(750V)=[37.5W | total power
P, =[250W
P, =P, =RI*(100! )(0.250A) =[6.25W |

P28.11 When Sisopen, R;, R,, R, arein serieswith the battery. Thus:

6V "
le + F?z + FQ3 = ?[E;-g—;i' =6k (:L)



When Sisclosed in postion 1, thepaallel combination of thetwoRr, @isin series

with R,, R,, andthebattery. Thus
1 6V
R,+-R,+R,=————— =5Kk" 2
e T T TR0 A 2)
When Sisclosed in postion 2, R, and R, arein serieswith thebdtery. R,is
shorted. Thus

6V "
AMARPTITE S )

From(1) and(3): R, =3k! .
Subtract (2) from(1): R, =2k! .
From(3): R, =1k! .

Ansvers: | R, =100k! ,R,=2.00k! ,R, =3.00k! |.

P28.13Theresistance between a and b [decreased. Closing the switch opensanew pah

with resistance of only 20! . Theorigind resstanceis R+1—11:R+50! :

+
90+10 10+90

1 1

+ =R+18! .
11 1 1

90 10 10 90
Werequire R+50! =2(R+18!) so R=|140!

Thefind resistanceis R+

w114t 200 Q
P28.15 Rp =0 +— =0.750 % Wy
%00 100( L&o 3002 1.00E
R, =(2.00+0.750+4.00) $ =6.75$ T vV QT eF
400 Q
|banery = )_V = 180 Y =267 A MN
R, 675%
2000
P=I°R: P, =(2.67 AY (2.00 ! o
= ( J( ) 180 20750
P, =[142W ] in 2.00! v T
P, =(267 AY (400 A)= in 4.00! 4008
"V, =(267A)(200! )=533V, 180 l
"V, = (267 A)(4.00! )=10.67 V v T
"V, =180V H#"V, #"V, =200V (="V, ="V,) 6.75 Q
nwy 2 . 2
P, = ( RS) - (23%%\() = in 3.00! FIG. P28.15
, 00!

_("V)) _(200V) _ .
P, = R 1001 _|n1.00!

P28.17We name currentsl,, I,, and I, asshown, o
From Kirchhoff@ currentrule, 1, =1, +1,. If If 500 100 }3
Applying Kirchhoff@ voltagerule to theloopcontaining 1, andl,, £8.00 1'30
120V'! (4.00)1, ! (6.00)1,! 400V =0 T T400 1%,'0]'

8.00 = (4.00)1, +(6.00)1,



Applying Kirchhoff@ voltagerule to theloopcontaining I, andl,,
PRYINg A P g FIG. P28.17

1 (6.00)I,! 400V +(800)I,=0  (8.00)l, = 4.00+(6.00)I,

Solving the abovelinear system, we proceed to the pair of
simultaneousequaions
18=4l,+41,+6l,

481, = 4+6l,

or

18=4l, +10l,

gl, =1.331, #0.667

andto thesingle equaion 8=41, +13.31, ! 6.67
147V

I =0846A  Then
17.31

I, =133(0.846 A)! 0.667
and I, =1,+1, give
|, =846 mA, I, =462 mA, [, =1.31A |

All currents are in thedirectionsindicated by the arrows in thecircuit diagram.
P28.19We use theresults of Problem 28.17.
(@ By the 4.00-V battery:

LU =(1V)I1t=(400V)("0462 A)120 s =] " 222 ]|
By the 12.0-V battery: (120V)(131A)120 s =

(b) By the 8.00-! resistor:

I?RI't = (0.846 A)*(8.00 " )120 s =

By the 5.00-! resistor: (0462 AY (5.00! )120s=
By the 1.00-! resistor: (0462 AY (1.00! )120 s =
By the 3.00-! resistor: (L31A)(3.00! )120s=
By the 1.00-! resistor: (L31A)(100Q)120 s =
(© 1222 J+1.88 kJ: from chemical to electrically transmitted. Like a

child counting hislunch money twice, we can count the same energy again,
687 J+128 J+25.6 J+616 J+205 J=1.66 kJ , asit istransformed from
electrically transmitted to internal. The net energy transformation is
ichemical to internall.

P2823 Namethecurrents as shown inthefigureto theright. Thenw+x+z=y. 4 DR
Loopegudionsare wL_T % )
FIG. P28.23



1200w! 40.0+80.0x =0
180.0x+40.0+360! 20.0y =0
+360! 20.0y! 70.02z+80.0=0

Eliminate y by subdgitution.
I x = 2.50w +0.500

$400# 100x # 20.0w #20.02 =0
0440 # 20.0w # 20.0x # 90.0z = 0

"350! 270w! 20.0z=0

Eliminate x.
#4301 70.0w! 90.02=0

Eliminae z=17.5! 13.5w to obtain
430! 70.0w! 1575+1215w =0
700 _

w=_——=/100A upward in 200! |
70.0

Now z=|4.00A upwardin70.0! |

x=| 3.00 A upward in 80.0! |

y=|8.00A downward in 20.0! |

andforthe200! |,

AV =IR= (100 A)(200 2)=[ 200 V |

P2825We name thecurrentsi,, 1,, and I, asshown.

@) L =1, +1, 120V 4.00Q
Counterclockwise around the top loop, 20090
120 V! (2.00 " )1, ! (400" )I, =0
Traversing the bottom loop, 800V 6.009Q
800V! (6.00" )I,+(200" )I,=0
I1:3.OO!%I3, Izzg+%l3,and FIG. P2825

()  V,!(0909A)(200" )=V,

P2829 (a) I(t)="1,e"%

Q 510" 10'° C
[ === =1.96 A
° RC (1300#)(200" 10" F)

19.00"10'° s

$ %
1(1)=! (196 A)exp ‘gf(l 300#)(200" 10° F); =[1616mA |

18.00$10'° s

#
b t)=Qe /* = (5.10 uC 9 &=|0.235 uC
( ) q() Qe ( M )expf 1300 )(2.00$10!9 F)fL




(© The magnitude of the maximum currentisl, =| 1.96 A |.

P28.31 (a) Call the potential at the left junction V, and at therightV, . After a

QongOtime, the capacitor isfully charged.
V, =8.00 V because of voltage divider:
100V

5.00!
V, =100V" (200 A)(1.00! )=8.00V

=200A

L

|
Likewise, V=g #a00v)=200V
2001 +8001
or R = loov =100 A
100!
V, =(10.0V)! (800" )(LOOA) =200V
Therefore, IV =V, "V, =8.00" 2.00=]6.00 V

R= =
(1/9.00! )+(1/6.00! )
RC=360"10°s

(b) Redraw thecircuit =3.60!

and g YRre .
10
SO t=RCIn10 =| 8.29 us

P2841Theset of four bateries boogs the electric potentia of each bit of

chargetha goes throughthem by4! 1.50 v =6.00 V.. Thechemical energy they

storeis

lU=q'V =(240 C)(6.00 J/C)=1440]

Theradio draws current

!
I :l:mzo_moop\
R 200"

SO, itspower is

P=("V)I=(6.00V)(0.0300A)=0.180 W =0.180 J/s

Then for thetime theenergy lasts, we
E. (o E_ 1440]
Lt " P 0.180]/s

havep =

We could also compute this fromi :% :
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FIG. P2831(a)

FIG. P2831()



P2847 Letthetworesstancesbexandy. x Yy

Then, R5:x+y:5:—2:9.00! y=9.00! "x .

and R="2L =P=-_=""" _=-200! y

x(9.00! " x)

X+(9001 " x) =200! x?1 9.00x+18.0=0 FIG. P2847
Factoring the second equdtion, (x! 6.00)(x! 3.00)=0
o) x=6.00! Orx=3.00!
Then, y=9.00! " xgives y=300! Ory=6.00!

Theeisonly onephyscal answer: Thetwo resistances are
and| 3.00'!



