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CLASS XI:NOTES CHAPTER-3 : CURRENT ELECTR) CITY 

CURRENI ELECTRICITö:- The bianeh Phyies, wbich leals voith the shudy 
ok charges in motiom b called Came' Eleciieity. 
CHARGE CARRIERS IN DIFERENT MATERLALS -

i) bn sold condaetas i- charged 
ä) Tn seni conductos i- charged coies a 

posttiiely charged koles. 
(lüy' In Talitos;- No fee chargelGnent 

charged ions (elechalyfe). 
but they 

Can be iaised 

(n In gase- hases ae inalabs 9 eleticy 
them to X-rays. 
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cali ee a valece outernot 

ELECTRIC CURRENT:- Eledice Cumet s defned as tne tate flo 4 

electic clharge thogl any oras- sectan a conlufr. 

I n,e+ n,e = 

Electwc Camct is said to bi 1A, een lc a chavge los thsoga a 
I’ Elehou'e lenaut 

conductor in lgecond 

anetl 4loo potie charg) oo & negatie chart) 

u Elechic aneuds ae not uiual skeady. Tf 08= Nek chorge foig 
asoss a Gross- section 4 a condullor is a farielar tin, duing 
the time- interva, Dt. hen, )= lin 

de: Caeut tss a condutr at anytine 

caries 

271 

negatiey eharged elehos ! 

Tran tient Cavrest- (skrt duraton) 
o)Reasangemut ot ehorges 

shont duratian. 
to 9et a cont o, a9ld.nds 

Dt’ 0,st 

fequensy teelatan , v= lr 

PHYSICS 

T an e s heralin in a arle a radius, oiHy a 
Period a eoltn e: T- 212 

2T 

Cuneut at auy póata te iredar patn :T-chage floagx 
T- e) =e 

Condao 

Tnilantkncons 
fartalas dais 

Ligltningi 

A Te B 

to Eava 
omTEAPY CURRENT 

sccon. 
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Vanying Cunat. 
ElECTRIC CURRENT DENSITY :G):- Camct Densil at a poutin 
a condutr is dekined as the amoent 
hea b thre condncloy a hatt flog per wit 

for a small anea, elened at Pi i - im t 
per pendilar to I: 

ELEMENTARY DESCRIPTION OF cURRENT 
A onduear contains a large no ) fee e 

Calleo onducta eletons. o dely 
mOe Yaudomly oithin the body 

when can p.d. is 

D4Cos 9 

SHh wtil the 
the condutar. 

DA’0 DA 
=dI 

e fe e in vandom motion at oom tenterate u q the ordes 

The det^ ) moWan ae so vandonly diztibutd tet e erenye taema? 

elections duift thsogl 

velouty acgd by the e 

dA 

FLDO TH RoUGH A cONDUCrOR 
DRIFT SPEED 

Tio 

Londuto, The aeye henial cbeel 

aeros u tuo eds a Conduta, au Eletue 

Feeld is set. e fee e- n Bae wada tr exfeience a force ça diet 

ofonte to ciat q eletiie field. Aceelerato foe e Sulté fuat 
coll'sions ,loce thel .E. , and acquie nal veloutes by 

due to Electie Ftelol. 
Each ee e- deceubes a Cuneel patu bl tio Successie 

callsions The areaye veloily al ee e as no longee zee. Das 
Sane ltfe value to wards a pesitie eud ye coddor, ulih is 
called dt Veloily. 

Foce exvi anced by tae elebron in the candeu, -eE 

uccessiue lisia 
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{utat, )+ (ü,+ a-,) + 
= Juj +t -- tn) + a(+Tt 

RELATION BETWEEN CURRENT ArD DRIT 
Contidea a onduka 9 lega,e c Unior 

Tha Electwe 

Due to tiis fld, tne fee e- otet 

|" Avege Deift fd: Va =-eEr 
Ua is ot. to the diret 4E. 
Avg Relaxáta tim= Meen Fee fata e 

e Total no. a fae elettons = MV= nAL 
Total eharge n all h fee eleton, q Alne 

elouty,a tosards e left ed, A. 

A 

+ 

p wnit electic field alßied 

:. Tne taken by tee eto eoss the condader, t= lh 

Electie field 

Amea 

Me, 

(uy +dc) 

MOGITYL- Mobdit chadge cahien la), eafmie fo 

= 

Arg Relexatan fue 

VELOcITÝ:1 
area 4 aos-secl'an . 

S.I. Uwt ;- m'sv or mstNc 

fime 

lta ontant pd. ke atpled () 
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he velatonslip Hw p.dand T amiy ing iondut 
Sinoy Obm (i828) was tne 

Ohm's law states that the 
umat, I floing ths' a condatr 
u diedly profortionato the poteatial diferaae, V afled across the 

as teberatie, Meclanical shra are keft coneiant. 
ae, IV or Va I V= IR Re tonsdaut 

R: Retistanee Cane Curtt. T s the obstetan 
pased by the ionductar to the flos of eletie AR 

Deducan of ohm's law- = eEE - eVE 

At, g= Anea = Ane(E-(An)) 
=R, a ontant 

Ane'e 
S I. Unit bt Elechicol Resn stane Ri ohm, 

Condutar. 

ta: Re2 2R) 

I2-|n is the elechhcal cistace S a tondut thlongh wlieh a cmei 
across the eids of a coudar 

o lA los, then a p.d. of V s 

A 

R=P 

t to establl 

(E-V/2) 

Cause Ri- Tt aises a accot a eguet collisions feee usith 
the ins | atoms the conductor. 

Ra>Ro 

Renstori- Any mateial th es the obshctan to the flas f canet. 
Stmboli- : Fixed Resislence w OR : Vaviable 

Recistance 
ELECTRICAL RESISTIVITY OR SpecIfIC RESIS TANCE Facbs an wlich R deha 

The Resistace of a conducto 

(2) 

n,l, A 

(lag is douklad) 
CONDUCTOR SLAB 

('Area is lald) 
(3:) 

Li/2 

A, douke e Reist, R 

Cameunt tsongh it. 

defeuds 
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Unit ot Renstiyi-a-m 
factas atectng eleclica Renstilg: 

As, R= V= 
Ane'c 

Pa debands upon matie of materialQ the condator. 

A 

Dimencans 

CONPUCT ANCE AND CONDUcTIVITY : 
londuauce, a londutor;- Tt's the measure a 

the charges flao twough 

me'rE 

MICROS CopIC FORM OF OHM's LAw: RELATION Blw , oeE -

I- Ame4 = Ane (eEe)- AneeE 

Mme'z 
okn's laut 

" The selaton bl V-I s non-inea. 

tenteratae the condutr. 

LIMITATIONS OF OHM's LAW: NON- OHMIC DEVIC ES -
constaut 

= R4 (olie deriees) 

" The helatan blw V&I debeuds 

Rlnetae ond) = 

Not Comslent (nonolmte Decea) 

EFFECT OF TEMPERATURE ON 

TT Ane U, -uE 

Gads (LED) 

ease, oihy uli 

T I u the luneut for a certain Value a V, then ensing 
the diret a v, doest Boduce the Cuneat sane magtade 

" The nelatian bls VI is not nigueiThee 

ne =neuE 

RES)STANCE : 

neu 

Exaoer diodu, qu'd 
Vacuum Tubes, 

eleetlyte , Transtr ee. 

Sm 

( mA) 

THERMISTORS :- A Thermiste o a heat senitie deice, 
bhose hesistivity changes vey rapidy oith chenge in tenferate, hey 
ane wually pefaed on oxdls vanous mtals sueh as Ni, Fe, Cu, co'ete 
TRen cize is lrnall e can hAre a' esistauce in the hange O.|2 to lon 

defeding wpon its compositn. Tt Can be ured over 

V 

T(mA) 

Tnel'a 

I(uA) 

Rat te, Re= R.(1+ t + gt) <&B: lonst. l R‘ sith ue tn Tenf. 
|Ro at0c, Re ’at t'e 5. 
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’R = R. (1+at) 

Ra 

Rext 

R, ’ at tjc , R’ at t e, Ro at O'c 

R= Roli+at,), R,= Roli+ at) 

( Meas 

|+«t 
I+ <t, 

Tncrease in Retistanee 

Or'ginal Restane x Rite 9 temk 

VARIATION OF E LECTRICAL RESISTIVITY WITH TEMPER�TURE i- p=lM 
m most Metals ; doesn't cheuge atßreuatly oil T. 

e-e[t(T-T.)] fa 

keak temßeratie dependeuce 
" The Po Mang anin is amot 

tenferabie. is l,f 
wie bond std seistos 
ahe made Magain 

for Inslatos i 
at absolute eo (ok) 

aT-Ta) tre (farmetal) 

d!-re 

Plu)r 

fd. across AB = V= v(A)- v() >o 

Michom 

P.e, at A, U, = Qv(A): PE. at B, 
-Tuus, chaue bin PE., DUpet = Ug-Ua= 
Chan in K.E, = 

DK= TV&>O 
Thus, in cae, chahyes wtre 

’T(K) 

Change casis donot wove 

Far Seiton dutors - Wih ‘ ia Tant, n àaade espanetaly ee deceases 

Bud te e in n conbukaes mt hay dec in a. . P deesea es ju ‘a T6. 

Kg: Boltzmann cowtet m(T)= ,e iks ! Eners gab blo cond. Band e Vale 

Renstace 

Rrt- Rzt 

Ao= I Dt 

Ug = QV(8) 

per luit cha 

Bo elestolyles ;- dire po ita Jin T, lons oreAles cßerd,va dec, tt 
Rceves, R- Po ral, corban. Coded RRhitot 

ELECTRICAL ENERGY AND POwERi 

T() ( metaynduto) 

T 

Bad, 

Q (s)-v(a)]= - 00.V=-TVbt<o 
-chage ia pE (lais consenata co) 

tho tn onduta wnde the actu 
More. 0u the autag, 

eoceleration but ith a steady duitt velot 
Dlwiag coluan, ene gaineol by he chayes vibrate the atans mae 6 

v(A)> v(B) 
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Vaigohouly.ie., the conducl heate ul. 
dissifated as deat ia the 

Aw= IVNt 
powtr dissiated, P= Au z VI = TR= 
CELs, EMFE, INTERNAL RESISTANCE; 

B.a. blw the tre eletade Qud elecholyte 
V+,(o) 

pA. blo the -e elechode and el etolyte = -(v-) 
. Pd. blw plthe electodes = V.-(-V.) 
Electomotie fore (Eme) = V,+V 

Ahen Rs finite : T¢0 ) V= E-I 

i. IR= e- Ta ("V= TR) 

R+ 

E is independeut 4 R. 
V= E-Tx = E-a ’8= V1 

V-o) s 

cell, A cunet, I Consider a heshstar, R onected across a 

los across R. The elechlte has lih the, cunet fos, as e 

fiike ehstance, t, called interna resisteuee Reict ln Cerich 

wlhen R is inenite: T= v/=0 

CELLS IN SERIES AND PARALLELi- Va 
ER:emfs a the to cels. (etlA 
y&ay: Tnterna esistaces. 

for n clls : Eeg, = E4 t 

Elechade 

fr R= oMax Cumeut Can be draun em the ce. Imar 

As V= &-I 

Eechoyfe 

Resist in baralle 

R 

Elechde 

IR,TR, + IR, = T(&+R) 

Vac= VA-Ve = (Va-Ve) + (V-e) = (E,-T)+ (6z- Th) 

Powe 

Lu 

,As RI, Valo‘ 

Vac = Vae + VBeE- IY) + (-6, -TY) 
= (E-E,) - T(7+) 

K 
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fr ae fst cell: V= V, - Ve, = E, -I, 

he second cell: V= Ve, -Ve 

As I Iit I = 

Alyo V= Ees -TYeg 

() (-)-**) 
-(%) 

(4) + (%,) 

Tstal ResistanCe = nY+ R 

T 

GROUPIN O) OF A NUMBER 0F TDENTICAL CEULS 

Teq 

a) Parall Lutig cellsi 

A 

eq 

|I is max, R>>nY 

-tt--*i 
R<C 

Total Resistane e = R+ 

(m ideateal cells, te terminals ae 
Canneetd togetherIic Max 

3) Mixed kroing elsi 

series eruig 
farallel oubig 

4 internal yesistace, ') 

R+ n/m 

I 

Rt 

R 

Tofal intermal Rekistauce (seie) = nY 

Tstal em- ne 

mE 

nines = M 

i. Total Reictamca = R+m 
= mn E 8. 
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T in MaX 

MR+Y mnìn. t mR= R=nY 

KIRCHHOFF'S RULES Jncin /Node where tir rMat ondukas are comectA 
-] Laof Mese: clored patn in an electie cira. 

Junctan Rule i At any junca, he sum 4the Cneats, uterig the jnclon s equa! to the m 4 cunets Reavihg the gunctin. 

Alyebraie 

Tn closed pat 9 an electucal crcuit lor clased louf). 

the algebraie sun the emfs ic egual to the algebraie Sun d the 

productt 4the resisHauces k he kitectie Cuuts floig tohen. 
SE= SIR 

at a jclm in a losel creit is 

ItI,+ (-3) + (-1,)=0, sßarts the laus co tevvata 

(ü) Loof Rulei- The Algebraie sun change' 

around ay closed lorf involning resistrs e cetls e 

loo is ze, OR. 

"T{ -re termina is eucouteed st, 
e-m.f. is takeu as tre 

s the Same 

OR 

bing 

" T� the diret I tha' a resistauce T 
R Vice vesa. 

traresed, thenthe Boduct o sistauee e urret is Haken as 

tve viCe -VKe. Tt sppt the las conservato cntt: 
for a dd patu ABE FA, E= TR+ IgRz 

tor a losed pata AGcDEFA, E- ¬, = I|R - Tz Rz 

WHEATSTONE BRIDCE 2-Tt's an arengemet 
fou hesistauees wthieh can he used to Beasune 

ome them in tems the hest. 4joinis :A,s,c,p. I 

wbheatstone Brudge s saud to be balanced A 

wheuhe Curtt u R is Sae as tin 
(OR Vg = VD) 

we assume that Cell has no internalseistauce. 
s balauced, I =O. 

K2 = Ry Balance condiban fr he 

(u 

Resistaes moe' aecwrately 

zero. 

F 

Iu Cae cld laop ADBA: 1Rz +0 -IR, = o (I� - 0) Ac- Batteny Arn 

Ia Ge cld losf CeDC: I, Rg-IgRyto =0 I, -o)(BPaveaomeler Arm 

METER BRIDGE :- Its Hhe specia cade 4 heatetane Baidge.k 

kron) 
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It vonsists 4 a ne 4 Kenglin 
Cncs- sec tan area, A. 

S: std Known Reistawce 

R: Uatknouwn Retictance, lose volue A h 
he Want to dete rmine. 

Jeckey s comeeted to some pt, D an the usi 
Reist AD= Reml (Rem Recistauce the usire 

shos 
Jockey lu mored alng the e, mull poirt is obBaine, wthee Gas 

deflection. 

n DC= Rem(loo-0) 

The balence cond" gies, = 

with the 

PoTENTOMETERi-Tts a device wsed to connbare Bstetals. 
Metuod involes a con a mo cunreut ous 
onpax emf 4 tuo celli (sources). Potetiamele s 
long e wuifor CrosS - cecton e 

Psinci le ;- when thee is a constant cure 

(loo-) 

baleuting 
for the Same poBeuta! gradie. 

eud 

Applicalo i- opan san emfs 4 tao Bimany celle pau be done 
help 4 4e cirat clioun'hee. 

COLoUR cODE foR CARBON 

ob teined for the 

Body 

Rem (loo-l) 

6 6ROY Great Bnitain Very Aood Wite: alereace 
2 ybec 4 colour odingi 

dst 

(Cm), 6dist, 2 fsom ed A. 
fer it en) 

RESISTDRS 

Lolerauce 
No colourl20 

Ring caloy-Tolerauce 
"Body colour 

-Ist Digit| 
End co our 

Dot calouiei 

deice cau beied to 

lolourNo. |Multiple 
lo 

R 

-Mek 

Since, the 

7 

lo2 

alng the polantiomelen äe, the 
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