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CASS X: NoTES: CHAPTER-4:MOV|NG CHARGES AND MACNET|SM: PHY 

Charges at eat 
Charges ia motion 

C 

ondutr ly to 
needke 

A 

F (Electie Forr) 

ra charse, a placed at neet nLa a Cut caryugl 
wire, there is no albreiable elechie ield at pt, t. 

’a (Magnete force) ’ defeds on bot O nd 

volume w, thee ae egual ant tve 
eleebieally nutal No E 

Conduka 
abore needle 

Vinita Chawla 

(Elechie foce) ’ defeds 

T the charge, a iu projctid fn the pt, P 
in the dirtt cunet, t is deflectad towads the we 

The muat be a eld MAGNETIC FIELD. 

HANS 0ERSTED(|77- |8s)-DEMONSTRATION: He oticed that uet in a 

yÁ tYagli he caused a noteasle 

deteeton an a nearey magn Lomfase needle. Reerauj diret uneat, veseuhe 
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tne need le closer tothe whe. 

arond 

B 

2. Clock - Face Rule: 

irdes, wth the e as the ceube 

the onductor in the dirttion 

* Tron fings stin kled ahond -the wu aauge themselies in concetue 

-O:Tor feld emergig ot the plane 

-: Ireld goig into the plane. 

3. 

B 
ondutor Onienlal'an 4 the nedle. 

belas needle Te defleetan 

RULES: To fid 4he dit" ) 3 assouated usith a cunet canmyig cardutor. 

I. RigtHand Thumb Rule: 

straight wi 

we 

90 

I 

Feming' Left haud Rle: 
(T buid the diet F 

4, placed in a mag 
feld) 
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MAG NE TIC LORENTZ 

exferiences mo 
parallel or 

auti' parallel, no forte is 
experienced duu B. 

Expeima arge 

|Teala :- B= F 

t has bee 

Caael. = 0° o (80, F=qU6 
lase 2. 9 =90 :. Fe qu B(Maximu 

FORCE 

Dimensias 

I U=1, q=| SO =| rO =9 hea F= B to the diret q & at tbatpt 

* Specia cases: 

LORENTZ FORCE -

fore f N, at that poit. 

The 

(b) F av suio (lomfonet atig t to B) 

’Fe lN, U= Im)s 

B=F 

te fee. 

-0 

i. B at a pt is Said to be T, it a charge 4 le wle movug at 

a st angle to a magnete field, oida a 

that mag 4 foree, F experiancd 

Con ideh a nod 4 Unifom 

.. Total no e - (A.n 

1 

Mafnetefld inducon ar 
mapnetie flx denity t a point 
n he mas fcel s equal to th 

’B= |T 

I 

ase 3. G == 270', Fe -qus 
Cace 4. Tu=o, F= 0 

doree exfeiened by a charged partue oig 
to soth the elechic '2 magnete feld. 

:. Total Force, F +F 

CATJ CLr*] 

Fe is nd. 

Eart's Mag eld 

- (MA'TJ 

FoRCE ON A CURRENT CARRYING cONDucTO R IN A MAGNETIc FIELO: 
ross- sctinal area, A and leng n, l. 

let m be tt numbea denit, 9 mobile charge casieA (e) 

for steody cuneat, I, We may assume hat each ehas an 

is due 
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daft velocs. 
Total Farce 

a each e dae to B, f = -e(x) 

on all the electms, = (Aln)f 

Ti x B 

7q(3xd) = a(x3) 2(exB) - r(*ra)) 
MOTION OF A CHA RGED PARTICLE IN A MAGNETIC FIELDi- Consde a 

F= qB 

beam 9. postively cargd pagtdes, mavg sith elocs, i 'a mag 
feld, e. ìJB9=qo YAF 

MOe 

I= AMe Vd TA = Ameva.l 
ofß. ditias. 

t. it wi phevide nececsagO 
Cetipetal force for the charged partde to 

in a iralar path 4 radis, Y. 
M:Mass 4 he partle 

= m 

aTI) = 4B 

As F 4( xB) 2 F > 
dt 

or dw = F.ds =0 ’ F does no wak 

= B 

B(uto pafen) 
Cyloton radu. 

* As, F does no Wark ’ No change in k. E tmans constat. 

* Mag F cimbly cheny tne dil" i. calleol defilestig force. 
* T makes an angk, oother than 90) sto B, hen the partle 
EwMoe in a hei. Tie axis helix is paralef to E,The 

cir udar milion' l' Bart has a chd usne.e) 
witorm axial sfd 9 UlosoU,) along 

d= Vos®xT = Vos0 

hesalmotian is a hesalt superfatig: 

xVi 
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MOTION IN COMBINED ELECTRI. AD MAGNETIc fIELDs 

Velocily selectoy;- As F= le + xE) 

let's adjust the value a E 2B st, mag. 4 
equal. then, net Fon a qitu charge = 0 l the charge will more in 

the feld wndetleeteol. 

field. 

he tuo 

Sereral times a succesian. 

Onlg pariles ota the 

a der
 wud for acceleratit otely partesLke prolan, deubon, assha partles adheavi 
positie ions to deciued velerties . Tt was 

to a 

pass wndeflected thogh the region q 
crossed fields. 

Partile. 

The cressed E B helds serve as 

velouty selector. 

deel! 
Liviggtore. 
Pin Ble :- ) T': based on he fat that a 

partdes cau be acelerated to a suttedlY high 
a smalle Values osullating elechie field by mak ig id to Cross the 

Cane elkche field time and again, with the use 

ae 

aBed by Leostuce anl 

accelerate high p.d . (certrat nilian vot) is ed’ caut b CHatedä 

Apperátu is so deued that the partdes 

* wken a charged portle 4 mass, m ad chary,4 more 

chorged 
oitth the help 

Sukbjeetecl to smaliep.d. 

27m 

pefandalar 

Consduclon i- A eyeloton conists 9 the follosing þort : 
es Tioo D- claped hollow evacusted metal chambes D, &D caled dees. 

These dees are placed hoi zontally oth thein diaMehic edgs favalll 
and clightly separated fom eaca other, 

tbJ The dees ane comcted to a digh foency orittalor tch 
preduce a 

Can 
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(e) The two dees ave enclosed n an evaluatd 
shel box & ae well n slated. Vacum 
chantek ik eanated to a pecsuhe e 

(omm ot Hgto prertt the 'ans 

olliding with Hhe air moleales. 
(d) NS s a 

r to the 
stong magnet placeol in a plane . 
Pane he deec, 

(e) S s au ionSource, wlick is localed near the 

midpoint 4 the gas bls the to dees. 
CA deblechar plate,D, wlh u negatiey charged 

is wed to pull the ion at the dees. 

t = 

H.f. 
OscrLiATOR 

Woakig ad Theory :- wtan a positie chorg ia 
eited omthe soure, S, At ins tant, sppose Di 
io at -e potental e D is at te poteuta!. Therefoe, 

AD rohovged len poduteol ats, wil be 

ion wJl be a eld fee cface. Hence,t mors 
High fequg noith a onet velocity tn D, lcay v). Bt due to mag 

Oculata ield ), the aon wil desuibe a cireular pata 

time taken by the ion to desabe a semicirenar pata s gieu by 
= a Consteut 

B(tlm) 

Tis tine time 

* The fequency a the oseilator i So adnateo' that the tme taken b 
the patle to deteibe a semicirtular poth io equal to the time taken 
he oculator to omplete hals yele. 

D 

Mores, tine taken by a parGe to trael n a sei irle has 
been made egua to the time taken by the dees to change hein 
Polawtes, he partele will be bontinuonay acelerated wiel more 

senicilor paths nereatng rau. When it omes out, ta 

period 4 he tigh fqueuty orallatr, t Ta 

2lm 
e Magnete Resonance 5. 

Tadius, in D. www.physicsinduction.com



Maximg Energy 9 positie og i 

Limitaton Gyelohon -

Liglt, 
As,t = Tm 

Ba 

is used to accelerate heary charged parelu ei a hegiar bh the tue dees. The Magnete fed makes the keavy charged patle ta 

2 

when te ian is a ccelersted, it mores wita geate & seateu 
sheeel. As te sfeed a the don beomes lombaalle 

<-port. 

Max Vl, Yo max Yadiu 

B 

The 

2.M 

flds in a 

As U tf ’ te ion wil take longe bme to desebe 

Qenieircular patn. As a Ytsult t, he ion wll not aie in te 

Gyelstni- Elechic fld 

dees is heensed kerce, will not be accelerated frhe. 

"ts sl�kte fr accelerati heany partles like prola, dtn 
ete. 

" used to bombaud the atomic nulei. 

The Unchonyed part bneution) 2 Ligle harged part (dechona) 
Caut be acelerad by oyelotrg. 

erteinetal Laus, tih 

. Wsed to poduce other uigh enengy parteleslke meubm) tso' 
bombandment prat eMs, ulih ae ws ed in atoie heatas. 

wsed for arifua trensmulalaa un rde to produce radio 
isototes uhich ave wed for Medcal pur foses. 

are 

MAGNETIC FIEUD DuE To A CURRENT ELEMENT- BI0T- SAVART LAW 

(Alss caled as Laplaet 
dals ith the magnete field at a poit due te 
a sonall unet elemet liie, small part 9 any 

Comider a smal! elenent AB(- de) 4 cnd, xy 
Cag ug unt, I. Let ri be the pes vet e 

pt'P fom the ancat elemet Iol, 

desei be the ciralar Path uciee te dees. 

gas blw he 2 dees exacty at the fnstaut, the 

lonbu tor carryug Cunent 
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. Mag. eld Tnduclan (de) at a pt, Pdue to Gamet elent deedi 

uban the llewig acksi dB « I, dB Mdl, d e asino, 

de= k IdLsino 

% = 90o', P ies at 

Magnebc feld indueon at pt, P dee to cnnt thro entie wie ; 

* Qunalogous to loulo's las in Elechostats. 

Mo: Absokute Mag permeabilat, 9 
yn xI6'WbAm= snX(7TATm_ 

Bio-sAvART LAW e covLomB's LAW: 

-4n 

dBMiniMurm. 

Juo Eo 

or dE = e T(dËX) 

dt 

* E’ sealar source y charge, B-’ Vetor source Td? 
along 

(3x1) 

Ade 

Space 

Ceuthe a 0uigin, 

o) 

i. dBMaximun. 

MAGNETIC ELp ON THE Axis 0F A CIRCULAR CuRRENT LOOP ; 

Conidu a Graas ot 9 tadin, R, caying a ctaoy aumtt, I, 
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Let f be 

Magnete feld dae to mtnt cay lg iganlan l is to be 
Meassee. 

Conaides a 

other 

te lanf. The masnilade dé 9 the magete 
field due to e 

dB= o 

poiuk, at a ditane, 

= Mo 

condudig 

VetrNot 

(x*+R) 

dB = d&ose 

B = (4B Cos 8 

x+ R 

cancel ot eal 

Lompanets, being n the same dieef" a added us. 

= lo.IdA 

|B = uo IR 
2 (x*+ R) 

B= Bi = oIR 

(But, n'= +R) 

AmpERE's CIRCUITAL LAw : 2R 

(nR) 

h n Bio- Sarat las y. Aatee': ircuital lawn 
Anpe's Circuital las eonldes an 
sunfaee oith a bolundag. The swbau has 

2R 

ABy dB 

B 

d 

magnete 
ines 

B& st, 
4e pt on 

Hhe axis 

Bowndagt 'shkact 

Circla 

lage no. 4 small line eenut, dl. di" 9 �e i: tagetal to dl. 
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B.dl = BË dl cos O' = B dl 
lased patu = óB.d) 

Sum B.de ove all elemets n 

Anb's Cireital las slales that e line- integr 4 B asound he 

closed pat is equal to o ines the Taa cuntt pasing tho'the 

Swtace. 

I, !+, I i -e, 

nhu, Te: Total Cument enclosed by the 

conductor ’ loneenbie cirele. s is tarst'al to the 
cirle. the 

B at a dst, 
Bx 2TI A= oI 

Otsida tae 

THE SoLENOID -A soHenoid consists an 
form a helix. Tt 

Companed to its sadns 
Tie fiedd þsoduced bË 

s vey much Sinilas o bas 

solenoid, Magmetie ield is 

Conidu a 

the 

2T 

+ 0 +0 

a solenoLd 

alnot wiom l pavalles to the axis a sleuaid, Bis bame at 

all pow wide. Outsede e solenoid, fld lines emenge fen ane e 

4 te sleneid L Mese at the othe eua. 
ectangalar amsean lot PORS near the 

middle Q colenad, wheee Pa =L. let the Mag. feld, B along the pala 

feld along Re=o. (QR 2SP) r to the axi's 

B alng thele paas s zero, 

ar clorel pat 

+0 

R 

= B 

inulatig log 
Ktye as 

6B.di- uo x Tstal Cuut d he 

P 

'Bdlosq0 

selangle 
x Gunent 

PORS 

-nL)2 
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N- Totaalmo. tms Ma 
solenaid: meas the en 

coleuatd : 
afa magnite mateial pemeabitt. 

THE TOROID :- The tooid i 

large no 
B iu tue 

NLB= doI 

B uo M I 

ben sßace iide (pt: ) =o 
B exteior to the toroid pt &) =0 

B tde tue torord - Cost i 

3 

a holl cirala 
closely oouad 

B uoNT 

N= 2TI n 

B = oy I 

2L 

Sectanal view Tomaid 
loo-: B(27 a,) = ulö) B,=0 

Thee irada Ampo 
dasled lines. 

magnilude the adeal Horost. 

2 thnice by e Lotr 3. 

Let h Avg. nadis tae toroid , 

Vaniata with dst,B) 

B tangeta, onst th 
The irala areos bouded by loops a l3 
bon Cut ae toroid bo tiat cch tum 

Cunt oig into t. Bs (27 h3) = ho (o) &0 

uside the 

nagitde 

Canaut elosel, Te = NI (r N tims tordal cal) 
.'. B(24) = MoNI 

mag fetd is zeo at 
any pt, P inside he 

tontd 

n No. tims per wink bengta 

the 
Suall B extenllo. 
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EORCE BETWEEN Two PARALEL CURRENTS, THE AMPERE: 

exferieces 

Too Cunat cargig condutaa placed eo 
each other, exent nMagnete ces on each otkes. 

held para llel to each other at a dittance, d afast. 

Sine, each conductoy u in the mag.fell 
herefae, ach conducty 

produceol by the oter 
a 

B = loTi 

faree. 

B at P n conduter ) 

dae to untut, I passug: 

divected lnisards. (nglt han Rule) 
:e 

Dircet a Foree- deterninedd by 

P 

n segmet L conlufar 2 due to con dutor l 

flemming' tt HaundT‘ 
F -F (NatasTird 

foke per keit lengla, 

-f 

21d 
* (o0 inear parallel onductos casye cunat in the same di ed 

atract each othewhile ondnetors casging cuncts in the 

int" efel eah other. * An Instmat 
calledthe aunat 
balance u useol 

to mea this 
Meelanica fee. 

onlide two nhile long shaglt conduks 
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* |AMPERE (d?- 1446): 1A s Hhat Mulh Canent lich lhen 

{lowing two' eaeh q the tuo Prele near tondudors plaeed in 
at a dis Im each other sll atat os pd fe space 

eal othes oith a 

then 
2Td 

TORAUE DN CURRENT 

magnete eld, B. 

27 X I 

Conside a 
PaRs lengt, ll breadln, b 

LooP, MAGNE TIC 

m te ses Pa, R, RS, & sP are obtaned 
These fos act fem the mddle pte T, U.VeN. 

Te line TV gets talad by dn 

BO 

ALso net Targye =0 poduce no T, lky f2 fy togetaer podce 
Bp pese, the loos s otalid to an 

The wsue P& clftt parell to tels witen tne 

it diet emaus 
.. Net Tarque, t = 

nchanged. 

b(TB) Sin& , 

DIPOLE 

angle, o to take 

ansle, ast he line twU 

W 

alng w 

T = 1A:Magnete aifle Moment 

Og 

As, as ie aR rotates abod wU, e plan lontaining the se & B 

the pos^ T'v' 

As Be lo otelés, the Aea Veet, A also roale by an angle, O. 

3. 

forte 4 2xlo Na thein leng 

www.physicsinduction.com



C[RCULAR CURRENT LO0P As 

As, & dae to Cunant in a ciradas la de 
B = uo TR 

fr >> R, B= uoTR 

Te 2h 

2x3 

ORBITAL 

MAGNETIC 

+ MOMENT 

2T 

e mat elenlce a *Cument lort 

Me = 

a di ple 

e 

JMe 

Basie diftee: A eleetue dißale s built 2 
Leis - the charges t;-),Ta masnetsm ! mag 

elemet Megmete momßsles dout aoist. 
magne metie dfole at lye desteees. 

produres a magntefeld. 
Lu subiet to torque ike a maguite 

THE MAQN ETIC DIPOLE MOMENT OF A REVOLVING ELECTRON: 

TRe elechon 9 chargel-e) (e- l:6 xio 
Cireulas mota aolnd a 

B 

o eharge, +2e. his lonstlis & cune. 

MAGNETIC 

|: A= TR) 

2me 

statonnt 

I- e 

Magnete moMet (u) assouaed oih the 

aMe 

the ax's. 

e (mua) 

DIPOLE -

T: Time peuo Q Reelutan 
! 0rbial halis the e 

a(n) = ev 2 

muleus 

elemadag 

Meedle. 

4 

Gralabing anat: 

(whe, iMagtde angla mamatn? 
4 e e abt te Ceual Nukeus 
ORBITAL ANGULAR MoMENTUM 

Lanne 
|3. 
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Also, l= nh 

Cond dis aeteness ’ Bebr uanti'cata CondiGon. 

At, 

Tais 

ml,2,3, 
h 6i6 2 6 X 1o3J 

2Me 

e 

Ore a norn 

4Me 

Value is calledohr Magmeton). T': defined as the winimy 
magneie dipofe MoMent assowt a an atom due to orbit molon 4 

Qn e he Ist rht. 

S': Han 

4X3-|yx q.X lb-3/ 

MOVING Co| GALVANOMETER 8- T's a device wed to deteet 

feeble elechic cunett. 

Prinehle ;-Tt's basd an the fet Hhat wben a anet carrgig 

Coil is placed in a wnifom magnete feld t exbesiences a tborque. 
Qnd it witl totate 

a movable dorsion head, H by Means a 

Consuelãni- Tt onists 9 tus concae penoauat magmet 
Maguete feld is dinted fon N to spele. aud a etanglar coil 

PQRS, hauing are mo lams in slated Ga boi 
melalle fan (bras) whil 

-9.2)x162% 
Am 

elaste).he louen cne 

Case to Gaoid destarbaee due to ar, 

T 

oher ed 4 r' i onnected to a te rwinal Ta. 
L: stison cone. Bs so hed aat the cail 

Ca rotale faely aikhot touhing t. Tai's 
Mekehe s liked ith coil tß be ad'al 

4dd. M: on caue miror ata bed to the phasslr bonee ship, 
ws to ote the 

Radia 
fetd 

lit tunst. De to id, he galvanoma u reny Alui tae 

whene 

T 

This 

on the tuis leel codle. 



Ac, = y 

Due to this torque, the coil otales . Tae phosl bonee shi get 
toislédl.. As a rest t, a estarig torque comes nts plag e 
phosphar Sonee siß, wi ooltry to seetae the aoil 

Let 
pOs?. 

hen 

O e tuist poduced n he 
due to rotalan the coil e k be the estaring torgue fer buit inst 

Tn equik biuy fos": pfecting Tarque = 

I K 

when a wt votage s afled 

IR 

(a) Cunet senil- Deflectan oduced in te galvaomterulen 

Uit: rad A 

As = nBA I 
k 

k 
MBA 

phoslu 

K 

Cunet placed B) 

kR R 

brnee shif 

dis. A 

across tuo terinals e 

Torgue 

(ond" fr seustie Galvaomlai- A galvanomtu is sad to ae 

lalvaomter cat se wsed as an Amnete: 

R: Reeistauce a 
lalvaoMete. 

eeu uhen a Smal ut 

will se darge ik naA) s large ntlarg, Bi large, A:lage 

fer Measing, t; ) bas to be cotnected in seies, but at has larg 13.] 

Vey seite it,it ehons large delecban 
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R, lil will change the Vahe I. 
SHUNT:- Tt's a low resictance onnected in parall ith he 

the gavanomth or Qmtu 
galvanometer ~ ammeter. Tt poteets 

sm 
Cuntts 

Total Cut I, Renst aal. = G, 

Resist 9 the shunt= s. 

> T3 (G+s) = Ts 

Te 

Gt8 

scale diisas ia the gavat(T-}) 
one scale 

Use 9 shunt: to praleuk the alvanm from shong aui, for sew 
a Galvaaeter int Qn amnaoted, sed for inuesingthe rage e Aatnate 

AMMETER:- ts a los R alvauOMetes, used to measwe Cuet i a 

circuit, G’ Renst 4 talvanomeker 

defectan ia the galanometu 
Cument lick yoduces fla seale detlecte, Lnk 

Is 

A 

GtS 

As, Io =mk (fer fll cale defleta 
Tatal Reist Vta éteh = G+R 

ettetie Rist, Re 9 Ameker (ie, slunted lalvauomte): 

G 

G 

’R= 

B 

4 

* Sio o, Re is veny Lo heuce Amneten has a Muh loutr ast. 

hen lalwauomete. An Tdeal Anneler has Teys Rehsteuce 
VoLTMETER: T4s a Kigh Yst Galvanomtu, uked to Measut e pid. 

bs any two pfs a arcit. 

BI 

*A kig Renst, RU onnecled ia seit ita (9) Rest vometu is 

veuy large 

www.physicsinduction.com

www.physicsinduction.com



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }



