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Concept Check 641 6.1 palal! dasl pe

For the junction shown in the figure, V=l ¥y ¥, To aslall Lo (JSAI) 8 asnsl) aliosll §
which equation correctly expresses the ) in e foere e oo JSdu nw 2
sum of the currents? catvent Yhat entevs a juucto St
vS Pos{tf\/é.
+ cuvvent that \ewves 0&5\/“"‘6:'0"‘ + T
—3’ Tl) s wt,ﬁq‘é'\/c— _1'_ iz —-—
I I
. i Iy
i 1 &+ 1
N4 % 'a -+
b," ."-] ".} t Ir':j T -':_'._O b] .fli .fl2 } 1'-3 t I‘4 — O
Q) —iy+ip+ip—iy=0 c) =i+ iy +i3—iyg=0
d) h—=ipb—iz—1i,=0 d) h—ihb—i3—i,=0
e ih+ihb—ih—i,=0 el iy+iy—ig—i,=0
Concept Check 6.2 6.2 pealad) dasl
In the circuit inthe figu re, there are asgs S Al g dsngll 3 5000
three identical esisto rs. The switch, S lial) pasd ablas cologlee 23
S, is initially oper. W hen the switch is Gias l3ls cpbial) ple aoe Laladd) 3
closed, what happe ns to the SRy pslall § gdacl) Lol
current flowing inR; ? Pewo Ve _—
i | s Pter VI[
‘ L [ emf
> chl' —')>
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’ v
& v e
1
7
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R, S
R?L s\ 3 \
Ry
L Ry o) AAA-

Ry aslal) @ Gaacl) L) ek Jus (@

a) The current in R; decreases. Ry pslall 8 s2aatl L) 4 slss b

b) The current in R, increases. Y aslall 3 saacll LLall aos bum (c

¢) The current in R, stays the same. oo LS R

Self-Test Opportunity 6.1 6.1 S1dJ) HLas-2) ) guw

Show that when the current through Sl 3ed ol Lesie @l i)
the ammeter is zero, the equivalent e doglal) mogd .‘::.'a...c Sue¥) 3 @sazl)
resistance for the resistors in the > a,aud 3 s394l =leglaell zalsL)
Wheatstone bridge in Figure 614 is J 614 Jsil) 3 aad) oz
given by ’ adalgs

(R]+R,_,)(R_3+Rv) ’ R _(R]+Ru)(R‘+Rv)

Q- R, +R,+R3+R,
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Concept Check 6.3

In the multiloop circuit shown in the
figure, ¥, = 6.00V,V, =12.0V,
R, =10.0 ( and R, = 12.0 ¥ What s _ .

: iR =o
|"7|R!+7— 2

—{\\R\ ’\'Vl -0

\%2

the magnitude ofcurrent.r'z?'n' 1,. 2 V. —»o
R,=\L SL 22 1
ANA~ . -0
Q = C>12(\1\ ‘(\l\
s 0 PN
>
=1 AN
Viz6V =
I Luv ther. .
+1"= ]
v2=\7.\/ 1‘:,7‘
a) 0.500 A d) 125A ->V‘-i,W.—k11KL )
b) 0750 A e) 150 A 6 -7, (to) + () (V2) <o
c) 1.00A N \.3 A

6.2 When the headlights are on, the battery is supplying
a modest amount of current to the lights, and the po
tential drop across the internal resistance of the battery
is small. The starter moror is wired in parallel with the
lights. When the starter motor engages, it draws a large
current, producing a noticeable drop in porenrial across
the internal resistance of the battery and causing less cur
rent 1o flow to the headlights.

st o N —>
Self-Test Opportunity 6.2

When the starter of a car is engaged
while the headlights are on, the head-

lights dim. Explain. Eo wo v wvoyﬂ'%
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Concept Check 6.4

teobial) o) a8 Ene deale¥) polall 455 Losie 6.2
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Self-Test Opportunity 6.3

A1.00-mF capacitor is fully charged, and
a 100.0-Q resistor is connected across
the capacitor. How long will it take to
remove 99.0% of the charge stored in
the capacitor?
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FIGURE 6.21 Charging a capacitor: (a) charge on
the capacitor as a function of time; (b) current flowing
through the resistor as a function of time.
Concept Check 6.5

To discharge a capacitor in an RC
circuit very quickly, what should the
values of the resistance and the
capacitance be?

/Gmax

q

emi/R)
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GURE 6.21 &nemsmea capacitor: (a) charge on R

the capacitor as a function of time; (b) current flowing
through the resistor as a function of time.

A large time constant: long time to charge the capacitor
and long time to discharge it.

A small time constant: short time to charge the capacitor
and short time to discharge it.

6.5 HL‘-U' :\.‘Hg-?ﬁ

o e )W aadly deglal! o8 Lo
S5, ac s RC 3,505 § citSe oot

oS5 Lo ST LealslS 5% of coe la
055 Lo Sl aaglal) o5 of e (b

a) Both should be as large as possible. 4Se e 30 2l
. . . L]
b) Resistance should be as large as Subscribe to @KASABRA https://kasabra.net/ et i tal) oas o .
possible, and capacitance as small .. L. . . . o “_9 N EJS
as possible. @Jﬂ\@)d\)}d&ﬂ\&)d\)('{)u.ﬂjw 03 L A5 L]
o 8l ey S8 ol ey (B cld LIS 085 Lo Jal LalilS 595 of oy (d
<) Resistance should be as small as &l 05 L}s} o e dﬁ'('.l.') . R
possible, and capacitance as large ")—.’L“'S A3 ‘ﬂ‘)ﬂy‘ ) i Y
as possible. https://kasabra.net/
d) Both should be as small as possible.
Concept Check 6.6 6.6 palall dasl o

In the circuit shown in the figure, the capacitor, C, is initially uncharged. Immediately after
the switch is closed,

a) the current flowing through Ry is zero.

b) the current flowing through R, is larger than that R, R, —
through R..

¢} the current flowing through R, is larger than that I
through R,. +1=
gh Ky v

d) the current flowing through R, is the same as that through R,.

Concept Check 6.7

In the circuit shown in the figure, the switch is closed. After a long time,

a) the current through R, is zero.
b) the current flowing through R, is larger than that through R,

¢) the current flowing through R, is larger than that through R,

d) the current flowing through R, is the same as that through R,. +\le
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6.1 A resistor and a capacitor are connected in series. If a second & Sl Sle Sile UE it oy 3] Jlst) Ao oMsse caiSey pylie 6.1

identical capacitor is connected in series in the same circuit, the time apalall t_‘,:m;.“ Coldl gl s 3 31000

constant for the circuit will ( b (

a) decrease. b) increase. c) stay the same. o LS S ¢ Ry A

the aola(u'h‘ow W Cavaac ctov s sevies

N -

s C, = -21- L. .

ee= (7= « S+) theus if
il
w) J(’creasf aw oL the (:,'m e
ton >tuV{’ (s )ovor)orﬁ'anql to C
T=R( ~ \(/\f ) Cy|

§.2 Aresistgr an@ a capacitor f‘ire cqnngcted in serieg [ffaseconc‘:l 3 gj}s_—;_n ol Bl o pslae Jusd 13) sl Lle odloss iSay pslis 6.2
identical resistor is connected in series in the same circuit, the time s 0l a3l Colth] gla Luwi 3,1301
constant for the circuit will N

a) decrease. b) increase. ¢) stay the same. 38 LS Jaew (c g5 (b Jaw (@
au"ns (Q,‘\sbv s ta Sevi€S \wevew e ﬂc,{

SNwee \Qe - \k\f \'Q') Yooy, ow\A T is

N )

P(oe'(h“"\k\ to R p *:EC"'N NIR

6.3 A circuit consists of a source of emf, a resistor, and a capacitor, all Lerorg iiSog psliag (&5l oS! a3l s5al) jame oo sl 350 6.3
f:onnec.ted in series: The capacitor is fully charged. How much current Sope @daal) JLall slans Lo JalSIb gsomie catSl) . Jlst)) Lle Jnge
is flowing through it?

a) i= VR b) zero ) neither (a) nor (b} (b) ¥, (@) ¥ (c sue (b i=VWRla
when the capaciby s Pulliy chavaed cuwent

will ;ko\o Blow :wsy\ﬂvu«%\n vt

6.4 Which of the following will reduce the time constant in an RC circuit. V' AU VT e CL TRC 505 & o) ol Jaew L Le .:9‘1 6.4
¥ increasing the dielectric constant of the capacitor ~——5er k€ iacvease N & Sl Al S ) ol saly (a

n . ) . .

BX adding an additional 20 m of wire between the capacitor and the resistor => R :’.’l‘. AR oL | 20 palully @Sl o 20 M dala glal clly 28Ls) b
W increasing the voltage of the battery = won’é  oflLect the Lime consbant svace T :\_Q/C asladl g a3l (€
d) adding an additional resistor in parallel with the first resistor AReq/ will dAecvease Jo¥ aslall g gilsill le Juose 3l pslis a3ls) (d
) none of the above vesul €'no v o decvease Jw Lilme owmstan RO T (-
6.5 Kirchhoffs Junction Rule states that X Mewprize Jass) K of e lall (apt S ople e 6.5

- o] .).',: . :’. ~ - q r 1 ~“HO H (w"' - -. b r 1 . ) . - = -
a) the algebraic sum of the currents at any junction in a circuit must be zerc Daa gsbas ol cam 3505 3 alos ] ohlall b paed] (a

b) the algebraic sum of the potential changes around any closed loop s . e ey .l . L (
Diros golun ol camo 350y 3 anlia aals sk | =l ol gaed) (b
in a circuit must be zero. > Kiveho#f '« Loop Rule golw Ol e 50 G gl ds= 2 Sl aiall as

hd = L : - . s e ma . =k P -
c) the current in a circuit with a resistgr and a capacitor varies uélyjé (38 o3l 2o L‘Ljul = “""5"”_"‘9&"7 33950 35015 3 L) (c
exponentially with time. -> 2"-11, e =Y daully deglel) oy Fb Ga,ds e 3850 diiae dliag wne HLall (d
d) the cirefit at a junction is given by the product of the resistance daglall Loy #6 Go,ds oo 3350 dias dlsg ane L)) 33k yald) oa3l) (e
and the ca;n/cfi?g\—f\e.\_:\'_“e consbunt  r -Re Laaally

L . PN
e) the thwe IorThe=eurrer development at a junction is given by the
product of the resistance and the capacitance.

6.6 How long will it take, as a multiple of the time constant, 7, for the (oAl ol caclin S RC 5505 8 il Lgd paas ) dmiapl) 358l e 6.6

capacitor in an RC circuit to be 98% charged? ¢ ’,V\VK\J 998% Layud oyt dwws J) Juad T
a) or C} Q0T e) 0.98T1 a] 97_ C) 901_ e';. 0987
b) 0.97 d) 47 nwZ
b\ (- iy ';') b) 097 d 47
qz';‘i,m.,x(| -e T ) - imonc
- -
= 2 —'\—t =>o.ch:\-6
Lwax RN >
- 4 =o0.02 gq\ 'L:V\t

- - \\A(O,Ql\:

-

S £ Ll

6.7 A capacitor C is initially uncharged. At time t = 0, the capacitor is — QL_‘}W & Maaze w8 a5 F = 0 % Lewie Llad) 3 gsmdie e C oaiSe 6.7
attached through a resistor R to a battery. The energy stored in the capacitor D@Ac(‘ci G aled) § Lt Sl g iR aslad) slag R pslie M (ra dladl

increases, eventually reaching a value Uas t —o¢. After a time equal to the 2341 Bl 388 T = RC Liej)l cultl glue by oy F =00 dom U ad
time constant 7 = RC, the energy stored in the capacitor is given by B oo sl g
a) Ule. ) Ul — 1/e)* al Ure. c) U1 —1/e?

b) U/e’. d) U1 — 17e). b) U/e? d U1 —1e).




6.8 Which of the following has the same unit as the electromotive

force (emf} Vi, A \/ (Vo'é)
a) current ( <X

b) electric potential &V ~ \/
¢) electric field

d) electric power

e) none of the above

6.9 The capacitor in each circuit in the figure is first charged by a 10-V
battery with no internal resistance. Then, the switch is flipped from position
A 1o position B, and the capacitor is discharged through various resistors.
For which circuit is the total energy dissipated by the resistor the largest?

A B A B A B
— —_— —_—
100 Q 200 Q 300 Q2
2 mF 2 mF 2 mF
+|— + (= + |
(@) (b) (©)

6.10 Two resistors, R, = 3.00 © and R, = 5.00 (2, are connected in
series with a battery and an ammeter, as ~ ~

Ty &5k 580 andlad) 35al) samy Lo oo b L t_; 6.8

skl (a
VoV Sles) st (b
S-S i (e

aab 49 sl (d

s & o ¥ (@

50 10V Lags alay 960 JSadl 35505 JS 3 2s>sl) Sl oid 6.9
ESL) ot gty B aasl) JIA pas)) e glinll lad @ L 2ds s deglae s
§ ST JS i Lesdlls S polall s ) 35000 Lo acgie laglie Gorbs oo

A_B A_B A B
l 100 ¢ 200 Q 300 Q
S mF ? S mF S mF
el = e
(d) (e) ®

aglad) oy JSa) 3 poage sa LS sl

6.11 An uncharged capacitor (C = 14.9 uF), a resistor (R/:Z;Q_LQ), and
a battery (V = 25.7 V) are connected in

series, as shown in the figure. What is the 9.. . S C VvV
charge on the capacitor at t = 0.3621 s

shown in the figure. The battery supplies R, = 551 Ry = ,io¥) doglas alag Vo, s = 8.00 V
Vs = 800V, and the ammeter has L 5;; oy eil) ‘|_,_-__n :_,n; L .1.00 Q)
the resistance R, = 1.00 £2. What is the o e ’ .
current measured by the ammeter? a) 0500 A
a) 0.500 A ST 0 - b) 0.750 A
b) 0750A Wy =%+ 5+\ = Q c) 0.889 A
c) 0.889 A \V; & d) 1.00 A

3 - — = <o0.33 '
d) LO0A  “totq) Req ° AA Vemr = 3V e) 150 A
e) 1.50 A

(C =149 pF) caw gamiis i cuiSs 611
wle lae gebaza (V=257 V) Laage &)y (R = 24.3 k) gLy aslie
t=0.36215 55 Leace catSI i Hlane Lo . JSA) 3 pnse 5o LS sl

after the switch is closed? -

2) 548%107°C ‘l“t.,,,w(' -¢ m)
b) 794%10°C s q . cv (1 - e"_‘ﬂ
c) 1.15%-107° C
d) 1.66x107*C

>
R3 o.362)

q= (! uaxe ) ( 'LS.}\( |- e 43

}ﬂrf'»:;

[y
|

e) 242x107* C
v

ﬂ(:lz Kirchhoff's Loop Rule states that Mewmeri 2 e

a) the algebraic sum of the currents around a complete circuit loop
must be zero.

b) the resistances around a complete circuit loop must sum to zero.
¢) the sources of emf around a complete circuit loop must sum to zero.
d) the sum of the potential differences around a complete circuit
loop must be greater than zero.

e) the potential differences around a complete circuit loop must sum
T0 Zero.

S P . frlal) 3le as
g-CV(1-c®’) al 548x107°C
L b) 7.94%107>C
Uy wro C c) 115x10°°C
- vbxlo d) 166 X104 C
e) 242x107%C
Lrant 0l ole sumll 52,5 opls pan 6.12

8505 dals Js wlylall g pd) goast) (a
|}4_.A ‘ésL..u:i Q' [ ) alalS

Jiao ol o) ez &lolS 5505 anls Jo> laslall gsems (b

Cams aJ.ol_i-a;Ju dals Jam aal,aS)) daslad) 35200 jslas gaemma (C
s sl of

e 3o Sl 0s% ol G @lalS 850> dal> Ja> aud) 3o, gaexe (d
e gslun o s LolS 3505 2als Jo> agd) 39,3 9o (@




6.13 Which of the following statements are true? Qs adldl ol ylesd) e gs" 6.13

1. An ideal ammeter should have infinite resistance. X asle¥ Jul) e¥) aeglas ;s o e 1
2. An ideal ammeter should have zero resistance. v’ Jrae JLL) ¥ deglas (oS o e 2
3. An ideal voltmeter should have infinite resistance. v~ sl Gl feidsall daglas (955 ol e 3
4. An ideal voltmeter should have zero resistance.)( Jsaa JUI feodgal) doglae (oS5 of e 4
a) 1and 3 3,1 a
b) 2 and 4 452 b
¢) 2 and 3 352 (c
d) 1and 4 45 1d




Sections 6.1 through 6.3

6.27 Two resistors, R, and R;, are connected in series across a potential dif
ference, AV, Express the potennal drop across each resistor individually, in
terms of these quantities. What is the significance of this arrangement?

Reg: R, R, R,
- - . vV, aV,
7"tofql'1'\"7'z- .é_;
RCL Ku"wi

\/‘ 1 Rl = R

R*Kz \ ,\/
V=74, R, - (&Y
® ? K.\—R\Rl

6.28 Abattery has V= 120 V and internal resistance r = 1.00 £2. What

6.3 J! 6.1 (o plud¥

e e AVp ses 38 s Jlad) Gle (dlsgs Ry 5 Ry olesles 6.27
lia Goal Lo loS)) oia &¥as sas Lle pslae JS e agd) galassl
Tl

KR,

\'A

als ol Lgmegling Ve = 12.0 V' asl 4 2aslall Lgsd &l 6.28

5,38 aldai) aslad) 3 b o laedas 0331 R aeglall Lo .r = 100 Q olus

-

R and V,,; will produce the indicated currents?
—_—

1toh\ 2 A "Lyom ﬁiﬁue" R

resistance, R, can be put across ss the battery to extract 10.0 W of power from i
Given: Find: ﬂm\es : 5 e R /’7R°1, R w’ﬂc)v()_w Lalans
Ve = v ¥=2 P - ilp | Vo = 1-(‘(_\,\0\\ VUUR
o= V=iRey 4 -sM_ @ > T
P = oW v-\-\ﬂ{' el RV = AU R
=S Sle (V42 RERT) MR
A A (1’:—; Sl <R <ot = v—u—u&
Sas (aiyrg < Bl e
\"‘& “MerS%S"’R—O od St
= | R =\1 _‘5:7—/ v’
L
Veml'
6.29 Three resistors are connected across a LS a,las 3,.19 e dlngo miloglae &M 6.29
battery as shown in the figure. What values of A. sv:HA Sladgri ol Vs R Bl L . Jsaldl 3 o sa

i=200A Ve
i,

7{; sAQ 1
Ve-v*

U] SLALI el Ll
)
200 9 Wivebl Loop Rule

> 2R+ LR x2(20) =0
=R = L\Dﬂ.

v v

_A

STy

PR =(B)LMe) =\20

~ SRR IR

¢6.30 Find the equivalent
resistance for the circuit
in the figure.

T

swee -Lhecﬁ

25151 Zaglall o>y 6.30-
.JS.....H 3 4.:-.«:91] a).d_‘.l.l

"ZR\

— -Wv“
> R,

avre e1u¢\
ho cuvve wt w.‘“
P,,‘ +\Aw“3\" the
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©6.31 The dead battery ieylall &yl algs 6.31-
of your car provides a o)lame ags= 5,0 bl

. B .
potential difference of >V Do - el wmvé (a) will ever come ads o) Lyaglue glag 9.950 V

9.950 V and has an 1m:’e_11a_l_> Rp oe iy =0 1100 0
resistance of 1.100 2. You N asbew anylag Lilengs G, bs

charge it by connecting it
with jumper cables to the live battery of Q}qothcr car. The live battery
provides a potential difference of 12.00 V afidl has an internal resistanc
of 0.01000 €2, and the starter resistance is 0.07000 £2. R ¢

LS plasiwly Dsomdea 5,5)
..\J33 UJ-_)L“- Jdae pe ‘J..n_L-.u:\
AJ}'_‘J' LA...QSLM ‘Q_J...ng 12 00 V a)l_l.u EWES ‘3)3 mp....d." d.ul_h.ﬂ

0.07000 ) Jzzal) tg3b daglzs #lss 0.01000 2
[j mmmmnnected batteries. tbh have wo iheq about bhe

cobissUas Lgs alssl) 3 30al) Claydass Lo 1 fa
obasUss Ly Alall bla, SRS
b) Determine the current in the live battery, in the dead battery, and in Avowaing

— — aw i i) ggaby & jlal) asUadly dgmidl alad) 3 SLall Jlase sas (b
the starter immediately after you closed the circuit. T ks S Bl fotals @ Al g el ?

—_— Live 6 dles 3 5101 Ble
a) R y 1 ()

al P Pl v y 7’1_:7:\ :\So,"\A
1,-7,-t1%T o c N/ Live Battery

|
I
i C "¢ LTpT T2 T 0-UNEA v
Ry VoV —F Ruzo N - o] ~ , el 2 =75 2144, MA

) . ; v i
Vpx i Ry -3 Rs 20 | ‘!'—)'—’/\/\, I Dead Battery ¢

;,}" e G staviey
L Yy -
i
= AA ——— Starter
Mode BRI

1 ’11-1‘5:6 b -

D o\!-*-\\tL“qu-l’— | =] -1 1
N - .25 2| -O.01 =lal 0 -Z2.05
in JeeERyS - 3 o lal -0.07 -8.85
[ Math ¥ 0} Math VA&
%= =
‘ = 1R0. 434|:|41.'4 2.~ [1. 496054115
Math &
r=
aSSuw\!-\g szvev\é' dl,'vt(, ".’om A , - b 149 93?9932
©6.32 In the circuit shown in the ALY ‘.‘5‘— E JSA) 8 dseasgl) 350000 3 6.32-
figure, V, = 1.50 V, V, = 2,50 V, R e V. =250V, .V.= 150 V
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#6.33 The circuit shown in the figure consists of two batteries supply-
ing voltages V, and Vj and three light bulbs with resistances R;, R,, and

R-;[Calculate'ﬁie merg_r—lit%d?s/of the currents i), i, and i{ flowing %rough andazll f3g Jog i L)) Glame cows) Ry 5 Ry 5 Ry Lyteglne ddss puolas
the bulbs. Indicate [he{correct directiond of current flow on the diagram. 3 aseisgll 3 500 ae [Lal) 380 dovmead) clald ¥ sus ) polal) e
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#6.34 In the circuit shown in the R, v L ) )
ﬁgure,Rl =500 SE, R2 =_EO (2, 4W_v* ¢ LS,_..';,H ‘3 - =9l" n_;'l.tJ' L”; 6.34.
R} =1500, vcml.l :_199 V. and T _ Iy .Rz = 10.0 QQ R1 =5.00 Q
Vomes = 150 V. Using Kirchhoft's AT @SN Ve = 10.0Vs .R; = 15.0 €2
2T = h\[uu 2 - qeld alasawl  V, =150V
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©6.35 For the circuit shown in the

figure, find the magnitude and the DC‘C te CL
direction of the current through each FOR EVER
resistor and the power supplied by each @
battery, using the following values:

R, =400, R, =600, R, =800,

R, =600, R;=500()R,= 1009,

R, =300, Vi ;, = 600V, and

Vi = 120 V.

Guo ¥ JSA g dmagll 3514 3 6.35
. Qb palia JS je Boazll jLall jlage asyl
0 Yl S L Gl 55sils aslds
< i) paal) alasaul

R, = 6.00 2y R, = 4.00 Q

Ry = 6.00 2, .R; = 8.00 0,

R, = 10.0 2, .R; = 5.00 2,

Vimis = 6.00 Vs R, = 3.00 2,

Vo = 120V,

«6.36 A Wheatstone bridge is

constructed using a 1.00 m long

Nichrome wire (the Eu—rple line in the

figure) with a conducting contact that

can slide along the wire. A resistor,

R, = 100. €, is placed on one side

of the bridge, and another resistor, R,

of unknown resistance, is placed on

the other side. The contact is moved

along the Nichrome wire, and it is

found that the ammeter reading is

zerolfor 1. = 25.0 cm. Knowing that the wire has a
uniform cross section throughout its length, determine
the unknown resistance.

\Qw\esx
A
L% A

ee6.37 A “resistive ladder” is constructed with
identical resistors, R, making up its legs and rungs, as
shown in the figure. The ladder has “infinite” height;
that is, it extends very far in one direction. Find

the equivalent resistance of the ladder, measured
between its “feet” (points A and B), in terms of R.

Dele bed

#26.38 Consider an “infinite,” that is, very large,
two-dimensional square grid of identical resistors, R,
as shown in the figure. Find the equivalent resistance
of the grid, as measured across any individual resistor.
(Hint: Symmetry and superposition are very helpful in
solving this problem.)
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Section 6.4 % 6.4 pus!
639 To g o koot O e 2 b g e 63

AT , » Beghune ia¥L elaall R, SLledl eg;
placed in parallel with the ammeter as R :LH_LI lfg.)ngUL; . :hgnt J :):;

— .
shown in the figure. If the internal resis- S e - AR
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tance of the ammeter is R, ,, determine Iy o) ¥ ae g o2 e Ll g
the resistance that the shunt resistor 2 = - e e z AN
V R u)lJ.a_a J.a'_u

& 1

has to have to extend the useful range emf

of the ammeter by a factor _Il hen, calculate the resistance the shunt resis- L)
tor has to have to allow an ammeter with an internal resistance ol‘

and a maximum range of(1.00 Ao measure currents up to at
fraction of the total 100-A current flows through the ammeter, and what
fraction flows through the shunt resistor? s~ shumw £
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