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(a) Series ' |
~) paralle] .f‘,

(a) SERIES C,OMB\NAT\QN | ‘
:De_l_ I_y_ o resssters mre cm’mecj:eJ e nd ts end

such Fhat the Same currerCI Psses "anauch al >
%
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.,mThe Frm-:oP\e af censeryalion of en<rgy tells us 'ﬂxﬂi, power
— :ss:FaﬁJ n tha res:s’lcr-ls alse <;fwcn b, aﬂ@ S

— PQWQr )ss.p‘.ﬂ:eg (P) V.*ﬂ—-—-—c: )
UN\T e 1w = 1 velt o1 amF (1D

~e e s V=1IRK or V/R -
s ,,‘P‘.Au'tt‘-'ngf e, & , we have o
. #13 3 ELECTROMOTIVE FORCE CEMF) AND
. POTENTIAL DIFFERENCE .

..o ELECTROMOTIVE FORCE(EMF}
De{_.___.(‘ The P. A be‘tueen "H\e term?ﬂa‘)s o_)‘_ bﬁﬁe"/ when
no E.UlrQﬂ't 'S _)'.\Ou-f:nd 'H\roudl-, an ea.'tern'l? rn—cust

Cor when ‘ﬁ\g c,rcu.’t s or2~n>15 c;lucé EI"I\.F
EXPLANA'TION |

When 2. Scuree O_} electsizal
. energy(e S 0 cell or baﬁev-) \s

_tenneted "Qersss 3 resistance R 3t

L ~maintams 2 steady cuvrrent H—;muﬁh
ot [—f-v‘p@ﬁ ' o

. The C-en c.oﬂtnwcusl/ Su\ofnes ener«a/

Tig @7 ! cm‘): ¥
=2 q..e“ :
w\'nck 'S CS’SS’FQtQC) m Ttha TQS:§‘1?'JT\=Q °§-‘H\n. Circuit,. Suff’“se

tshen a Si‘eﬂg7 curcent has been . es’t&):'lishecy nTha C)rtu;t
T a t.kar"e AQ passes ﬂsrouak ::m7r tross section oy The!
- Tireuil m time AlL. ‘DUrmd‘ﬁ\g CQL)I'SE 6.31‘_ motion this
_ charf-fe en‘ters'n'\_g cen ;d: its \ew Fo‘l:cn“b:t} end and

'l (F-7-9
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___leiles at i'ts ht'@]’l Fa'ten't;:tl eﬂdl The Source SUF&?17

e e.nevgy.. DWW s ’ﬂkn. FQS,t'\IE C]-\arcfe t o aree 7t to °°

__'l;ﬁ,:ﬂ\n.. Paan‘t t:_r_ h.d’\ Pa’ben't,:’ THQ em_[ ‘.7; O,LTRQ SQUYtQ

chle{.m«\. As ‘ﬂ\,e eneroy "UPD\-QJ ‘Ea yn:t ch'lr:re bj
H

r...‘ﬂ-»e e ,

I I e 2 o . E - Aw @

——UNI c Vel o1/ €3

I N.B The enerxy suffl,e& b7—m cell t= Tha c'h:w:m can—,erx

Lﬂw._., AS . c\er:VEc\ -from 'ﬂ\g canVersmﬂ G,}‘_ Chem»ca‘ eneirgy
— ante eledlrieal eners ms,cl)e the cell.

__ e POTENT\AL DIFFERENCE (B -

e e e bﬂﬂcr7 ukgn curren—t s .y-lco..arn-m 'ﬂ)rouc}'\ an

c
e e e'x‘ternﬁ() Cryrecy \'t 5 cﬂi\e) 'term.na) F & ,)

.3t s 2 leeal pPhenamenon . We a'\mays 5Pe31< c:_gm:

. ﬁ)e¥___ The '\iolfzde or P.A betueen‘ﬂ\.n. 'term;na‘ls o';

DlFFERENCE B/w_em$ AND P.d.

- riy— FYy —

A5 R

. o | R\ I
v

e 'F“’(bj : fry (C)

| A Vcltme,tef connected across "')\,e termirals =3 a
. cell measvres (bB) the em {,'n\e cen sn open cn—cu»t,
L (©) the terminal P-Cl en 2 closed emrcuil.
o INTERNAL RESISTANCE.
A cell ®ffers Sems res;stance . Th,s re:;,s'taﬂcb s due
—¥35 ;nr\,Q e\e.crrvai?"l‘e Presan’t lae‘tn...xeen Thae two eﬂec.trode.!

of tha cell. TT 15 called mternal res,s‘t:m:e v’ c,s_ﬂx;a cell.

Thus a cell D,s_ em_]: E H‘J'v)n? m‘terna'f ﬁes:sfancz

.~ ~,
Cr” s eﬂu-v:]en‘t te 2 %oyuree a_y_ { ; g T Y
Puore emy £ with 2 resistance 7> 4 ‘“.?f..!':i ...... -
1N Series 2s S]—;o\un v _},S @) -F-‘F@)Pm et?unr:len’t <1rli:u,'t

2 cell S emf E and)
lﬂ‘tirna‘ res-st:mee X'
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F S ot
L SR s hs e e ws s, -
: PRSI ('{ = = -
! -+ - H
— K Vettmelre measures tha N AWWA—— |
"-)....— ce s vaeld A."’

o P aeross The exdbernxl

c_> )
e Fessstance R .The zurreatl : '
e Jlowsing ‘ﬂurcusc':)w the civenil ! .
< |

iy Siven by : K [
s Siven by ; | 1 !

... xT=_E
' R—l— r ) V. R H
T e 2 T(R +r) "P Le) The termsnz]l P-d

“liTE - TR 4 Ior (:j | a_r_ a cell vs ET—-R

_ Where TR 5 the terminal F.d =f the cell i the |
— . Preseace oy current 17

. B = Np + T»r ;

. er Ny = E—Ter — &
— W\'xen tha switch S Vs oﬂfen ne cuorrenl pPassas ﬁrouﬁ"@
. _the resistance.In this case tha yaltmeker rexds the

—. - emp ‘€7 as terminal vcl'bde This terminal \ro!%ndb m

‘,-.._.,‘ﬁ\n- presen=e G.Y. thae nurre:\j (Su:tth on‘> would be less
_ %an ta emp ‘e’ b7 Tor . |

e The lejl 3ide ol eq.@ s The emg ey e eal

whieh ¢ ejua'l to enerey <;faxnec) b7 un;t charge 2s 3t

_ F:lSSe-S ﬁ’w"euf\w the cell 4,T_ram its negat;ye 'to {:uSstiVQ

_ terminal . Tha ri?k’l s;de states ’lk:ii “Tor’ s é»SS>‘>:?:=c9
X o ke zell Ccaﬂea\ lost vﬂ"c:zge> .The rest of The

: oS

- Cnerdy s éiss;‘oﬂeé T The eaTernll resistance R

E e ' . The

: ¢ 2 & > ‘ N

C .. emg s He cause and P.d 4s its c;_{ect .The emf s

ah..::h/s presedl even when na curreat s drawn 'ﬂ\rquﬁh

the baﬁery or the ce)'] bul -ﬁu_ P.d 2ceass the ccnducﬁ-‘cr

15 ge}o when no "E_urren't -}le.uss throush it

MAX. POWER. OUTPUT .
Inthe wrreuil °F ,F,o Qe) 3s The current I Flows

'H-\roud‘n 'ﬂ-@ res;sTance ’2' 7TL¢ r_\-\ardes f_'}eu-: %rcm <

(P72
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A o

,_cht D_Y, h;é;ke .«‘ F"‘te"t"a] to !'-:xl Po;ni cq'_ \;“iwer F;'\Terda_»a‘ |
e ; | j

.,_m:l'ncl...v as suvch ’N'\c7 loose Py ,J'}I’Y_ V is "‘”\9_ P.d 2eress .

-(R,’_‘n-\,e. Yoss e_}'_ vP.E re_r Sec_anco ;:fi‘s V"I .This Joss u_}-_

n-A_;Aen‘e(.?f -per. StcénJ vafrelrg 'n ;‘cﬂ\.er -f—or ms' ? _)-_ enerzj

| _and. ’s lenewn 33 pewer.ﬂe]ivgrea ts R b;' l

. current L. ..
L. ... Power delivergoh to R =-Po‘ut =NTI |
" | = I'LR | CT v=T1 R)

As I:,_E__

e ; oy zR
S -~
] = & = E : e

S POu'r - & 2 = ’ @ S
R+rD (R——r> + A R

.~ wWhen R=r 2 tha dliﬂam'.natbr a_}‘_ the 9.11'51'9_53 fon :

,-N,,.._b.q_ Pouf s 1Q=I anA Sa Pom_ 1e ’\kgn 2 masTmum - Thus

s del-'\rarecl +tes X

L. \we Seec tha) mazximum pouvser
.. res;stance (1ead), when the fnternal resistance =1
' dke Seuree e.c“qal e le2d ressstance . The valve.
: i
-3 Y p ws as Iy b Y
_Y— ﬁ»)s Mmaxymum OU’tPu't Fo es &wen 7 e_cl@ +S

As  r=R
2.

2
Max . eutPu‘t powier = E ~r = E -———6)
- A rar A7

EXAMPLE 13.4 The P.4A belween the terminzls °% 2

‘ baﬁ.’ery m Qren circu;‘t s 2.2V . wWhen <t oos CQnt-lictea
_across A resistance 21 50, the Fct‘ud:;al '.Y.uns te 1.8 V.
caleuldte The current and the intern2] ressstanze °,§.‘Hru1 |

b)ife,ril, ;

DE !A: P.A\ =E=2.2V - Res;s’fance =R=5
Fall Pa‘hanir:zl =N =1-3V o corsen I:=7

r=7 ‘I

Tnternal resistance =
L (=3 = =V ;:_._—__"g =|o-B& A ' |
Sel Q)ﬂs N R =T =% = ‘ |

@ As E=V+Irr = Txr=E—-V
'___________-1,

EV _22-18 -[A.n

- ] i

Elna = _=
I ©.3¢ . ;

LT
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 313.9_KIRCHHOFFS RULES .
—.  Quite often we find cireuits h whith the resistors
are neot ssmF77 in Series or para Nel , or their cambm‘-’lben
.. and 2 Aumber o_} vg\b?e Souvrces . In order to Sslve
e Yhe more Camf)stﬁi_’ecs) Ceireuil Problems toso rules
established by the German Pk7s.c.s°r Gustar Robert
Kirchhog( ()824- 1887 ) are used.
)KIRCHHOFF FIRST RULE OR K\RCHHOFF:
. POINT RULE.
Starcment._.. The 3Sum ug_'ﬂ‘u. currenly meetins at 3
peint n the ciretil s 5Qr0,’or‘r5um °
| a2V thae currents Flows nge +°N:{r‘&) 2 Fm‘q{‘
| (nede) s equal te tha Sum o‘.y, an the
Zurrenls .Flow{méi ‘Jil‘."l‘,u-’l7 from the P'o?nt(nuc)e),
o M:zTLcmat{cezﬂy ” \
- K 21T =a _—@ _ I4
. EXPALANATION. | | |
o Cons,der 2 b‘c:‘rc_u‘;t |

wk;u—e —Fqur wWIIiTes meet o

- a \omni A EY"’(Q)] The
_ C\-\rre_n.is I ana‘ I aAre
Flowing towards the ’Fa'mi |
R 2nd" eurrents I and T,
are flswing was mm’nu
e flzung ey £
ﬂc:carc},nn + o Ccmven’t;on cyrrenl .Y_\cwma Fowards
a point is -t:ken as pesitive and hak Flovsins 2@:7
| ,S:rgm 2 Fam't is tTaken 23s nefﬁi:ve AFP)?])‘{O K:rc}aho,ﬁs
Po'mj. rule, we have; .
oz T, v (=T »(=Ta)= s
or, j;—rI =T I _«@

The above <7 Ve"’!%’ej'nuz 120 °S— Cvansenrajl. :n a_; :]—\:rde-

l

(€D ae ™\

Http://www.phycity.com



Chapter 12:Electrostatics Please visit us at http://www.phycity.com HSsC 1

2-28

SN I_}', There ne SinK er Saurce a{_ cha‘—ég a2t the
Fom"t The 'tu't:ll c\lar-?e .Y_\aum-z towrds 2 ?.;m't mush
_be.. ee’ua'l te The 't'a’c:'l c\—\arde .Y_la@m.g au.:a7r g row
:ﬂve P-bm'l ' '

|

- (b') K\RCHHOFFS SECCND RULE. a, | |
— Statemen:t.—_ ﬂ_he_ Hlisel:ra\:. Surn a;_ Pa—tgnj_,z'[ c\‘\‘.’tﬂ-‘p‘ex

Z»
or 4 cem\"\e’cé C)rcm't 'S 5ere.

,._._— e

.._.....M aTLe_m:D’C.uﬂy P , Co
AVC\esea \ﬁ-af =, I l

 EXPLANATION . T A
L Conssder~ 2 ClcSth : T—W————l\_

__. cireuit a3 shown 1n [—f- ‘ﬁk]o)] BN I E) _
I T\\e direckion 0_‘;1 the curreny o B . i

T flowins Hroush tha cirewili- —\ Ra

. c,\epe.nJ an _ﬁ\.ﬂ C_en th’V»ﬂ'P W '

et ai .F,Gs(bv ACM- rarfla ‘Es

A 'H'\.o-ﬁzf'e_ = emf - 5UFfeae ,é‘rgmn_ﬂ_ 2nd Srule

. E.l s ‘:re.ai‘er than E :? B —T R, -—’Ez-l‘i=° :
Pa currendl —F'!m..:s n ccuni&" Ij@ | , \
cle<kwise Qireckion. We Kﬂcg..\ thak =2 S'teacl7' curpent

is ejmva)enl_ to 3 c_an't.nous .s;lm...s e{_ PoS"t"Vt Chlrlefgs
H‘lraui?-'h Yha C;Y:u.t We 2ls= Xnow thal 2 Yal’taﬁm '
ckan?e or. P.d s ealu:ﬂ ta’ﬁkl waorkdone on a

un;t FOS:'L'»YQ charge ar ene,ro., daane) clr lest b/ f't m

I
mav.nz -)’—rorn one ch't t= m cfnmr-'n\us ukan ba

Pesitive ekarge AQ due ts Tha currend I:i, n The
clesed cireuit passes ‘H-u—ouoh the <cell E —f—rcm }owa
(—=ve) to h,ﬁ\-\ F{l‘eni,zl <+'v-27 5 it aams e'ne.—a7 becayse
Wwork 1s donc—' on 1'1' }
L T}'\ere{—co’? -

En€r°7 d?mec) b7 The C]-\.:lr?e - E#b@.

i S.mdar\; t.-ll\en The Currerﬁ: FDSSes 'ﬂnrou'si)n the e ] E .

Ene-zy V@
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= - - , - A syt

| ot leses eneroy equal +o —EAQ be<ause here He
. m ,C:.k_ar‘é’e ;PQSSeS .-}:-rarr; h;?)-n . te 19:.,.3 Pe t‘enﬂ:,-al -

; _ ,.T}\efg%gv.f. - v " : [
e Eﬂe'-f;_.’? L-:s'ft L»/ e cLar?e = —-E;AG’.W{_J-_@

- ® When the charge 2@ passes I"%'““?]" the ressstance R.,
! . K

) C
’\'}}.e.rl 5 ’ :

Ener?:a/ iést la7 The Cl'\:lrée, = — IR, AQ <:>
wthere a,:r.alr_c)ajr,-._'é tes Ohms law IRI s P-d 2acress Rz"
The mjnus Sygn ‘ndieaes thal ﬂ\l,,_ char?e h PISSing From
_high te low petedial.
- @ Similarly, the lass o enersv while' passine threush
_ _Yﬂ\.__e U'QS;/S;O'- R-n_ s :’Y_ C,}jy' F c c
" o Less ] €nergy = ...'.LR,}A@_ (3 |
; F.’naﬂ-‘-/ the ck‘a'ge
| — reaches tha ﬂegfa;tljre terminal c_‘f_'ﬂ-\,e cell! B, fram
. where e started. K‘."CM‘“H-;; Seezand rule is rQA‘l'I7
.. '"‘T“'"“‘an’am" S'tzj-—“-"'\efj: °.Y—'n~z l2es cs_“zanser‘vﬁl}'fon a;[_ Qﬂ&rg?
A:'cpra'—ng te tha law =1 Cansen'rit*"?“ =} ene-gy Yhe totz)

{

.. e | ran mrﬂ:e; 1

b P " -
v: —— ,C\-\.aﬂ&e m eﬂ:r.g?- O_F our S?/gfem 1S 5gr° 'Thf_rg?gre

_.El AQ —IR,AQ ""E;A@ —IR_BA =o

 er ABYLIR,_E, 1R, — @ |
G e u:‘n'c:.k 1S Kirc.h)\vaﬁ;  Serond TUIQ ‘Th;g rul{" i\fgr,"r7 |
. The 13w o conservalion o ener97 m electriex) Frab?ems.

.- RULES FOR FINDING THE POTENTIAL CHANGES.
| ‘-—-I-\'-a Sousce =¥_ em,F is traversed From negzjt;ve
to Pcs?‘l‘..‘v’e term;na) , Ha Pg-ten:tyzl chan.ge is positive,
it s negat;‘ve m the cﬁocs;'be_ drreckyon.
2‘.-—-1{_ a res;ster % 'tr?'versec» in Tthe d,‘re&ran a_;
c.\.\rren‘l'7"(Ir\_n~ c\n.;n-éde in pstential is negit{va - it s
Pcsﬂ:;ve»yﬁn “Tha apras;fe drreckion .
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#‘_PBQCEDURE OF SOLUT\ON OF C\RCU\T PRQBLEMS
el Draw the cirewt d-:?a'ram [

- 2rmThe cheize of lesps shculq) be such that each

L resistance is mncluded ar ess't once in the Se’ed.’zt’

| eops.

[ 3_Assume 2 leep curcenl i each lsop, 2l the lsop
_—__.m-..._Curren{'s S}sa'ulc) be m H Same. Sense . It m:!7 be
.....___erlku— C\ecKuxse or an't.c].:ac'l(@’se . ?

.~_4— Write Tha \“":I’ eclu:’i'- ons .fo'r 21 e lou}fs The
- Veltage :kan-ée Rcress Any ‘Campsnenl i3 posstive
F.“. .LF “L‘réhlersqe\ Jrom lows o ;’ah lp.:‘t‘en't.l') and +t s
A .nec:ai:.ve ‘,F ’traversec) —f-rcm ‘ﬂ-*’"‘ t+o haw Ph'tzntuzt
— - chQ Unknown ﬁuarﬂ: stres 197 Sa)\hng these ec')s

EXAMPLE ‘3 6 C:;ﬂ:u\:.fe _H\.Q C_urrgn'ts N -H\—K Ttheeo
LA;_, . . resystances o} the Ciruit . ‘

_____ - DATA . R =100, thga_n_ , R =155 !
‘‘‘‘‘ ‘ E] ='4°V', EzzGGV > E3= SeV |

— Currerid through R, ,R, and Ry =7 !

_ So\ . b ! 3

L 0) C_]nea ce °{_ \wcr 1s N x "|
arb rtrar]' but each E, Tesev E E, "= _4sv
res,stance must be f ) c
inclpded a2k least p;,,:’};_ 2:3«:.& ;m‘;_

- once Ia l I, l ;

Ql) Sence o1 all leops 5 c d

e eyrrendts (or thair d>re<ic°ﬂ\
—or  shauld be Same e <3 clocKusise ‘ ,
Ql') wWhen tuwso Currer\ts Flows -H,.—m_,él‘ ane l"QS-:StQ‘l‘ 1hen
— e Turren) O’Y' }mF under c:ms.&erzt on 1s —}*Jken,‘ Qs
. ?.os:l‘fvre otharuwiise 23 negat-'v:.
. QV) &PP17”“Z K;rc?\kaﬁ; ‘2.11:9‘. rule _ \

VA N N
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_ . 1AW
— , 139
[ 4
- L.n‘c!ﬁz..._na‘,\: cda S'tzzr"t:ng from T.:f, a
e B TR, (5—-L)R +E =0
—Puttins . the Va'lues'i, ' 1
<
et e ;..‘.._.,....40 __.lela — Il-.:‘fzw-,'ab +ee o
— e = Q -—LQI] —30XL +32 I;_—;—ccx -

N __.4 N I! + 3o ra_ = 20
SR —— ,, AT, —3T, = 2 @)
Leqp bc_;e.b

i, — (T, _ID R—IR, +F = &)

i Poutts n4c>’ TR V3lu€55 3
e G CIQ-__'ID‘BD .__.'_]_;*'\S“ +50 =0
s s e B B D I2_+ 30 Il —_— lSszjm =

et s o o e e . . QI — q I .__._-2_ ——-—
| w~‘..‘_.I'YIuH:, 17,7-,5 eu) )D7 =" an-a\ Subtrnci‘fng e_ej@
ff-ram e.dl Q we have ‘

IR )2 T, — :1/r/ c
eT, AL -2

CI=4

PUHI)h.d This val\,f 04-_ I n qo) @ ‘we have

| ._ e A(E) -3, ‘o i
[ ——— ' N\ /——'5 1,=2 . I'g '
. e | -
- = r = 2. | |
.9 I G =

= 8 — —-,2_ :
2- ;
T -2 _ =|o:22A ,___@ |
2" 9
Cyrr L 'ﬁxrcuq)n R =1, =la.C€c A I
= ‘ID:reel‘g —f-rorn a—> ‘5)

Currei\.)t 'ﬂnrou@k Rz =TI, -—I = 0.CC —a .22 .44 hl
(’J)Iredtﬂ-" Yrom C-eb)
- CQ"!’E'\I "Hnrouli-’*)-s R = I' ’_‘ o 2—2~P’& l |

0
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e e LRE U i, S
#1349 WHEP\TSTONE BR\DGE |
'De%'_____ is an. e\etj—vwc cireuilt Hhat s used +to
S —— .measuyre. 'ﬁwe valve °,¥_ an. unan-m resistance
e _aeccurakel 7'
. Tt _was First Suéﬁes’teé 57 c.F. Whesﬂls%cne
. CONSTRUCTION.

The. Whealstone

,..br.‘a'.d%g cireuit aansists
..ef four resistances
LR, R, Ra.ancy 2 4 A @
_zennedted m soch \
L2y Se as te Jorm
_.a.mesh ABcCDA 3s
_shown. A ba’der7 oL

- em%_ s ‘mnne:tcc) bet vicen
‘F \N}L [~ ry <
Pom.t.s f\ and <. A silstone b "“

cn—--:u.'t
Sens"t»ve ¢31v:1n_-amd'@_r ) resistance Rg Y ¢°nné¢2=)'i
[+

befween \Ocm’cs @’ and N | |
ﬂQRK\Ng. I’Y Yhe 1127 ‘1<, IS C]DSQC' 2 currenl weill

Jlous ‘Hr\roucl»\ The ;Sa'lv:.mmeter e a-rc +e |datermine
‘ﬁ-.,e :_On&'tvbfl Under UJ'H.Q"\ no Curreﬂ—t m,-ﬂ -f"ed ﬁ\.’rouﬁ]’\

tre. ca\vancme'her even 1¥tu"'ﬂ-.,e l<-e7 {s closed-This !

can.. Lc. Apne 57" U.S:ru'—‘* K:rchkgy.;s 3e=¢ndﬁ TU]Q-NQVJ
Lse Cans,aer two l«:ufs AB®H

and BCDB anca assume
¢\ad¢u.n5e. imf Currenis T, Ind (I._:_ ﬁtreu?h the )-sors;
res. FetityV’cL; ‘

APP‘?"’Q K,rc‘hko,ﬁs Secsnd ru\z on 10::‘9 'AB'Df\ we have

~T,Ry —~@ —T DRy . TR == —-—@
Slm’12f|7 ,2fp]7-n° K,r<kh°¥¥§ 3ec=na\ role o lcef
BeBA 5, we have

—LR, _...LR_,‘,_(I ——1’>R~:=-—c‘:____—(z )

The e_\.\rrer\t ..Flou.nn: Tk(c;uéln, 'H\.e 637v2’t0mé):€r b-\-n be

> hind 'f ‘ I‘...-T_,,_c or I:—.—.I
a

Http://www.phycity.com



Chapter 12:Electrostatics

Please visit us at http://www.phycity.com HSSC I

’ ‘T\nere_{f,:re e“) @ 'Jﬂc‘v’ @ res FQ‘.‘;ﬁt)"v,e'l7l rea u:—.es tep'

2 POTENTIOMETER:
c '3 “10 :De} s

o = LRy = B R — 3

T e SRR —

~:Dnhc)m:i ef—) S );7 @ 5 e k:zjre | ]
' - I8 ____kaa ' |
-1 R:. ,Il R4 !

o Ry - Rs G )
N |

_This is Tha canditvon for ;T'I—\,g br;d se to be bilanced

ang s _c:zl\ec) The Pr.’nc;ple o_x'__'ﬁuz wWhea¥stone - wheneves—
o this candition s Si’;?s%:;ec), no Turreal ;.Igus —H\,-eusgk

_,‘.T“he._::g?lvnnemefef and it shows ns ’ée.f_\ec’):r_cn. |
_APPLICATIONS OF THE WHEATSTONE BRIDGE.
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:w._‘;.Ex,.eMzﬁnAT\ON .

A ,Vol‘l’me.ter me 2suyres P.td. Jerasg a resister. It
can._nct. measure \m}'tage accurajte.'l7/ because il driwus

[N
i

‘__.__.S.sm.e.;c_urfent From The circuit. An ideal) voltmeter has
f,.,,..an_J_n_Pn;te ressstanee s= thal it cauld noY djraw current.
I : l ' The
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:A..~,A.,:zn.a\ are &»’.ﬁ:colt t> pse. A ver Sa’mf’?e Tns‘b‘umef{t
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'CONSTRUCTION AND WORKING.
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;
i
|

as shown n —1—»? P the zurrenl .Y.\ew;n:és 'Hmaug}, e RS 5
Co r-E O
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_COMPARE THE emf3 E, AND E, OF TWO CELLS.
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