CHAPTER 1 2

Magnetic Effects of
Electric Current

7 the previous Chapler on ‘Electricity’ we learnt about the heating

effects af electrie curment. Whal could be the other olfects of electric
curmeri? We know thiat an elecine curment-carmying wire bolives ke a
magnel. Let us perfurm the following Aciivity to reimfuree 1.

Activity 12.1

« Tnke o strfght thick copper wire and place it
butween the prttils X amd Yt an elicton o,
s shiown in Fig 121 The wire XY s kept. P
peerpendtentor (o e plane of puper.

. Fhmhﬂy;ﬂnucnmnmmmm
cofmper wire See Ui posttion of ity niedie

e

© Pusa the current through the clrouit by %
mserttng the key mip the pliyt. Flgure 12.1

¢ Obmervie lhe fange the positlan of the gampass needie i deflected on passing an electric

fw mulk_ current threugh a melalile condictor

Wi see thal Lhie needie 1s deflected. Whal doesit mean? 1 mweans thial
the electrie corrend throngh the coppeswire has produced a magnetic
effeet. "thus we can say that dlectriclty and magnetismeare Hnked to each
other. Then, what aboul the reverse possibility of an elecinc effect of
moving magneis? in (his Chapter we will stndy masnetic fields and such
electromsgnetie elivcts, We stiall also study abonl eleciromsenets whitch
Involve Lthe magnetle elfect afelectne curment

Hans Christian Oerwted (1777-1851)

Hans Chrtstin Oersted. one of the leading sclentists af the 19
contury, st eriictal role tn uniderstanding eleciromagnetiso tn
1820 T, tﬂﬂﬂfﬂi&mﬂl&u&imnﬂﬂgxﬂﬂ&uﬂﬂl
when an Glectrie carren passed through s motallic wire pliced
Through this observation Ocrsted showed thal elecirictty and
magnetism were related phonomena. His research later creatoed
technolpgtes such as the radio, television and Gher optics. The unit of
magnelic feld strength Isnamed the oersted 1 s honor
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12.1 MAGNETIC FIELD AND FIELD LINES

Wi are famtliar with the fact thata compass needle gets deflected when
brough! near a bar magnet. A oompass needle 15, In fact, a small bar

magnel. The ends of the compass necdie patnt approxtmately lowards
mwrih and south diroctons The end potnting towards north s called north

seeking or nurth pole. The other end thal points towands sauth is eallid
south seektng or southi pole Through various activitles we have observid

that Ithe poles repel, witle unlike poles of magnels atttact each other.

Q UESTTION

1. Why does o compass necdle got deflecled when brooght near

A lmar maginel?

Activity 12.2

* Fix asheel of white poper on s drinwdig]
bomrd ixting some adliesive maleral

© Mace a bar mugned i he cenire of it

¢ Spritikle some teon Qlings il
arour the bar magnel g 1220 A
sall sprinkler may be used for this.

pLtpose.
" mw%m m.
« What do yon chserve?

198

a2z
fran filling= near the bar magnel altyn
ihermnehints aking e fedt] tios.

The tron Mings armnge themselves 1o a pattern as shown
Fig 122 Why do the tron filings armange nsuch a pattem® Whal does
this pattern demonsteate? The magnet exerts 1s influenee tn e region
surrounding iU Theoelore Lhie tron flings expertionee a foree. The foree
thus exerted makes tron lines o arrange m a patlern. The eglon
strrmniding a magnet. inwhich the loree of the magnel can be detectied.
Is sald o have a magnetic ficld. The lines along which the fron flings
alin themselves represend magnetic eld ines.

Are there other ways of obtabmng magnetic field lpes arournd i bar
magnet? Yes, you can yoursell draw the fell Imes of a bar magnel.

Activity 12.3

+ Take o small compass oot 0 bar magnet

¢« Place (e magned on s sheet of white paper ixed on 5 drawing
board. tstryg some adlbsive molerti

+ Mark the bovmsdary of the magoel i

+ Flace (e compass vear U north ol mugrLilnwllln
ﬂmw;ﬁrmmhpﬁadurmp&mmwmﬂh
pole of the magnet: The narib pole of il compass 15 diregted:
vy fromi the norihi pole of e magriel

Selenoe
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Mark the pesttion of bwn eiids of the necdle,
Now move Lhe neelle Lo i sew postilon
st thal us south pole occapies tho
w previousty oocupird: by its norih

In this way, flmﬂﬁqllg‘!tq&ﬂﬂj‘nﬂ
reach the sontls pole of the magnet as
shown in Fig 120,

Join (he potnts marked on (e paper by o
amooih carve. This curve represconis

% x
B #
5 3
'~ 2"
N 00
Figure 12.3

Dyrazerngy @ magmietic feld ine mith the hefpofa
ceneiss el

i el fine

* Repeal the above procedure and dow as
many lines as you can. You will gel n
pattem shiwn 10 Fig 124 These e
rqwe:-ml: thum:gn-:tlt mm ummui uw

» Observe I!Ht eNeetion In Le compass
needle s you move 1t along o feld Hioe
The defiection mereases as the needie is
movedd towards the poles. _ .

Figure 12.4

Friviel b= coroeorsel o b pvsogred

Magete field ts a quantity (hat has both direction and magniiude.
The divectian of the magnetic feld 1s taken 1o be (he direction m which a
north pole of the compass necdle moves mside 1. Themforo 1 is taken
by comventton thal the fieid Unes emerge from north pale and merge at
the south pole oty the arrows marked on the feld Ines in Fig 12:4).
Instde the magned. the direction of, field lines is from lis south pole to s
north pole. Thusthe magnetic feld lnes are closed carves.

The rolative strength of the magnete feld 1s shown by the degree of
cluseriess of Lie Deld Unes. The Beld 8'stronger, Ul s, the loree aoling
ot Lthe pole ofanother magiel placed 18 greater where the fleld Tines are
crowded (see Flu, 12.4).

No two Held-lines are found (o cruss each other. I they did, 16 would
maan tat &t the potol of tnterseotion, the compass needie would potnt
Leawards (wa directions, which 1s not possihle.

12.2 MAGNETIC FIELD DUE TO A CURRENT-CARRYING
CONDUCTOR

in Activity 121, we have seen that an electric curment through a
meLallic eoniductor produces @ magnele Deld around 1. In order 1o
ind he direction of the lleld produced let us repeal the activity in the
fotlowing way —

Mupnetic Efferts of Elettrc Come
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Activity 12,4

“Take A long sttt copper Wire, bwp o7 Uiree cells of 1.5V each, sand o phil key, Comest

unﬂ‘munmmudwminﬁg. 125 {a).
Plinee the stmayghil wire garailel (o and over o compiiss necidle

Pyt O ey i e ctromi

Obserye the direction of deflection of the north pole of the nesdie. Ilﬂmmmmuﬁﬂm

nmnmmm:mdnwnmm L5 i), Umt:wmpmrﬂlh&mqnunmn:mhlm
towinrds (he essd,

¢ |Replice ihe ‘vell conmections’ tn the cirouil o showrs n Fig: 1251, Thts woulll résull i

Flgure 12.5Asunpic elecirie étroatl e iduoh g stratalie copper wire (s placed poraihe] b and aier a cimipss
i, Thie deflection in the reedie boocomes opposite when the direotion of the aurment s enersed.

thie chonjle of the directon of corrent) throngh the copper-wire, | tisl 18, o sooth (o
morth,

Obrerve the climge t the divection of defettion of Gie needie. You will see (hal now tie
meedle moves in epposite direction. (hat i, fowsrds the west [ 125 (bl 1 mcins (hat

e iltrection of magnelte Meld prodiced bw (e elécinic correnl 18 also Teverssd.

HH =

(571 it

12.2.1 Magnetic Field due to a Current through a Straight
Conductor

What determines the pattemn of the magnetic field generated by a curment

through o comductor? Does the patiem depend on e shape of the
conductor?We shall investigate this with an activity.
Wwe shall lirst constder the pattern of the magnete dedd around a

stratght comluctor camylng cumenl.

Activity 12.5

¢ Take a battery (12 V). o variible restslmee (oF o rheostat), o
‘ammeter (0-5 Al o plug key, connecting wires and o long stmight
thick copper wire.

© Insert the thick wire through Uie centre, normal to the plane of 4’
e tnngintar Cndboar],. ke cane (Hal te chrdbmird 1= Oxer] omed
docs not slide up or down.

Selenoe
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copper wire verteally hetween the

lh:
pnﬂﬂnxumlf nsu.t:mmf'u. 126 (o), In
nevies withe ihe baltery, a plag and key.
- Epcrmkleumhmmmﬁa umnmly ity the
carthoard. {You miay tse i sall sprinkder for this
i
* Keep e vmutrle aof the thfuulnl at s fxed

&
e

" pnuﬂ'ﬂ of mm:rntﬂr: uﬂrlu lmum:l lh:-

dirn:tlun of Use norih poli of e COmpHsE
w the dirertion of the feld lines
pmdw:rd by The wlsctn rumrent through . Fgure 126

(o) A patlism af concenitne cireliss indieetttng
sirlght wire at point P. Eummeﬂimmm the field lmwes of v footed fa

i . s oy . i D .-.umgi'r.l'n'nﬂucmﬂl:'n't* Thie arrots o the
© Does the dirsction of magnetie 618 "ﬁ.‘"‘ﬂ'*f‘ Bicichag i i drvcliin of the Nkt trigs:
mnmm““—“{ﬂﬂ‘m%m by A clisse up of the patierr: otstained.

Whint happens (o the deftection of the compsass needle placed al a
gtvert potot i the curretit 1m0 the copper wire s ¢ltanged? To sec Uils, vary
the current n the-wire. Wi find tha the deflection m the needle-also
changes. In facl. if the current 1s increased, the doflection alse increases.
it incicates that the magniinde of the magnetic feld produced at a given
pont increases as the curment thooigh the wire tnoreases.

Whistt happens to the defieetion of the peedio o the compiss 15 moved
away (rom the copper wire b thi curment through he wire rematns the

sanie? To see this, now place the compass al a larther point from the
cunducting wire (say al polnd Q). What change do you obiserve? We see
Lal the defiection i the needle decreases, Thus e magnetie eld
produced by u ghven ctrrenl in the conduclor decreases as the distance
Ironm fL Inoreases. Fron Flg, 12,6, 1L can be notleed iat the cotcentric
etrries representing e mapneiie Aeld around & carrend-carmying siratght
wire become arger and larger as wo move away from it

12.2.2 Right-Hand Thumb Rule

A corwerdent way of inding the direction of magnello feld associaled
with & currenl-carrying conductor 1s given in Fig. 12.7.

Mugmnetic Effecty of Eletton Corme
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Imagine that you are holding a current-carmying strajght
conductor i your right hand such that the thomb patots towards
the directton of currend. Then vour Ungers will wrap around e
conductar i e direction of e fleld lnes of Uie magnete Neld, as
shiownl tn Fig. 127 This ts knewn as e rlobil-hand Usimb mile®

Miogizio i
el

Exnmple 12.1

Figure 12,7 A curreil Wirough a horzontal poewer Hne Dows (0 casi Lo owes)
Righat. el thuiendy nisdés dtrection. What Is the directton ol magnietie Dekd ata potnt directiv
below it and a1 & point directy above 17

Solution

The current 1s 1o the east-west directon. Applying the right-band
thamb mile, we get that the magnette leld (@t any peint below or
above the wire) tums clockwise inoa plane perpendicuiar (o the wire,
whem viewed from the east end, and antl-clockwise, when vicwoud
from the west el

Q UESTTILION JW:'F

m—

1 Urow mumgnedls frld Imes armmd o bor magned
= Lisi the properiien of megnetic f=id tines
Wiy don't oy maspnetic Beld oes mpersec! ool otbers”

12.92.3 Magnetic Field due to a Current through a
Circular Loop

Wi Irave so far observed the pattern of the magmetc fiedd tnes

produced around a cimend -carTying stratght wine, Suppose

this stratght wire 1s bent in the form of a ciroular loopand &

current, s passed through 1. How would the magnetic feld

lress look bke? We know that the magmetic feld produoced

5 byacurrent-carmying stralght wire depends tnversely on tie

distinee o I Stmitlary 21 every polnl of 4 cummenl-camying

edreuiar foop, the concenirie cireles representing U magnetle

(eded around 1t woukd became larger and Jarger as we move

away fmom the wire (Flg. 12.8), By [he Hme we reach at L

! centre of the cireular oop, Uw ares of Lhese big circles wolild

Figure 12.8 appear as stralghl lines, Every point on the wire carsing

Magnetic fleld lines of the feld  cprrent would ghve rise Lo e magieltc Neld appearing as

"md"“;;b“ O current-earmiing  giraight lnes at the conterof the loop. By apphving theright

hand rule. i 1s easy to check (hal every section of the wire

coniribuies to the magneiic feld lines in the same direction
within the loop.

* This re fsalso calied Moeoelly corfserew rse. [ owv constder ourseloes driving a
corkesorewt i (e alirectitf of the cirmenl, thetr S directlon gf thie refalion af
corksorew W the directlon of ke meagnetic el

£00 Selenoe
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We know that the magnette feld produced by a cirment-camylng
wire at a given paint depends diroctly on the current passing Lhirough il
Therefire, i there 1s a ciroular cofl hiaving ntums, e Deld prodoced 15
1 lmes as arge as el produced by a single tarn, This 1s because the
current i each dreular turn has e same divection. asid Uhe feld duoe to

eart turn Lhen just adds up.

Activity 12.6

« Tuke i rectangulnt cardboard haviig two holes.
ingeri 0 cirmudnr cotl havingt lurge number of L0ms
uxrmmulmmmwnlmupphmdummﬂlmﬂ

o Cotineed Uee enids of the ool 't seres with a
i koy mnod o rhesstad, as shown i P t200

« Sprinkle tron filings nndormly on (he condbopnd.

© Py the key.

« Tap the cardboard gently ‘o few tmes. Note (he

Entttm;:{thtﬂﬂrﬂlhﬁllhntﬂlﬂﬂﬁnnﬂm a8 Jiisid prociiced By @ current:
il carTying cireuiar ol

12.2.4 Magnetic Field due to a Current in a Solenoid

A coll of many cirendar urns of insalated copger wire wrapped
closely th Lhe shape of a eviinder s callid a soleold. The pallemn
of the magneuc fiold Ines around a corrent-carrying solenoid'is
shown i Fig. 12,10, Compare the pattern of the ficld with the
magnetic flold aroond & bar magne! (Mg 12.4). Do they look
stmilar? Yes, they are similar. In fBel. one end of the solemmoid
betuaves s 3 magnetic north pole, wile the other beliaves as e
sauth pale. The Deld Iines tnside the salesodd are in the fomm of
parallel stratght Unes. This Indicales that the magnetic Neld 1s
the same adf all points nside the solenaid. That s, the Nend is
uritforon fnside the solemold.

A strong magnelle Neld produced mnstde a solepioid can be
wsed o magnetise a ploce of magnedic maleral. ke soll ron.
whion placed Inside the coll [Flg. 12.11). The magnel so formed Is
called an clectromanel,

i Consider o cirenbier Ipop of wime hlsg in
U= plgspenof i table Lol the cumrad
pevs A hronagthy the Joep clochwise, Agrady
liie righl-mpomd rofe @ find oD (e
directinm of the magnetic fiehd tnatide
ant isuside Lthe fooge

i

The mmenedtie Md o o o coflon N
untiorme. Thorw o dingmm to pepreslb i

Mupnetic Efferts of Elettrc Come
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s e [k mentime e <levd rod
Iristahe iF - an Seci T neeL
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Choose thi cormset opllon

The magnetic feld, tmsdde o Bmg stmight sulrmnid consmy corrend
ia) Iz

(b} GeEcoearey as we |y Iowards s e

e} mereases as o= ansene Dewmeads s el

[l 9 bbe pame i 8l poimis

12.3 FORCE ON A CURRENT-CARRYING CONDUCTOR
IN A MAGNETIC FIELD

We hiave lesunl Lhat an efectric curment Qowtng through a condoctor
praduces a magnetle Oeld. The Oeld so prsdoced exerts a forte on a
maguet placed (1 the vicintty of the comdnetor, French sclentist Andre
Marte Ampere (1 775-1R96) suggested thal the magnel must alsp exert
amn el and opposiie foree on the coment-camyvig congduclor. The oo
due o a pEgnetle feld acting on & carment-carmying eonduclor can boe
demoustrated through the followlng activity.

Activity 12.7

ke annlt alumingim eod AT (of abdiul Scm). Vg

Iwo connectiiy wires suspedud it hmﬂmt&ﬂy fFom o i

simmdl; ns shown i Fig, 1212,

Place a strong horse-shoe mugmet i stla way ol

Itie rod Nes betwieen (he wa pales with the ‘magnetic

field direcied upwarnds le:ll:ﬂﬁﬂnthﬂm:aﬂlpﬂ:‘llr

the magnel vertteally below and south pole veriically’

‘thove (he atimatium rod (Fd 12120,

Cormect (he altmisdm Fod i seres with o batlery.

0 kev @l a rieosink .

Now picss 8 cugrent Urrmagh thie alumimtun rod rom

eind 13 Ly A

Whail di you observe? IL ts observed dlml the rod 1s

displaced iowards the left. Yo will notice that e rod:

fets displangd.

‘Reverse the directon of eurrent’ fowing through thie Figure 12.13

ok amad | nbseree Ui ﬂ“‘m of I ﬂis;ﬂm:unmi. it s A curmernd-corrying fod. AR expetciues

now inwmrds the right: i1 Jnree perpendicelar o (s emgih and

Wh‘,‘rdﬂl‘ﬁﬂw I‘nﬂ Hl‘llq-hlllhﬂ'-ﬂi? the mogrelle fold. Suppeort for the
et s nod shwilon hene, for stopdietly

The displacement of the rod o the above activily suggests that a
oree Is exerted on Lhe current-carrying ahumimiam rod when 1 1s placed
I a magmetc Geld. 11 also sugeests Lthat the direcllon of foree 15 dlso
reversed when the direetton of current throngh thie conductor 1s toversed.
Now change Lthe directipn of feld to verileally downwards by
interchangng the iwo poles of the magnet. I is once agaim observed that

E08 Selenoe
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I edtreetion of force aeting on the carment-carmyving mod pels eversed, It
shows that the direction of the force an the canductor depends apan the
direction of carrent and the direction of the magnetie Dekl, Expestments
lave showm thal the displacemend of tie rod s lanss) for the magnttude
al the fores is the highest) when the disection of curment s at dehit angles
b the divection of the magnetic feld. In such A conditton we cdn use a
stmple ride to fnd the direction ol the force an the condudclor,

In Aclivity 127, we constdered the
tirection of U curment and that of the magnetic
fleded perpendicular to each otber and foumd
Lval the faree 15 perpetidicnular o both of them,
The three directions can De flosimsted through
astmple rule, called Fleming's lefi-hand role,
Accarding lo (s rule, streteh the thomb,
forefnger amd middle Gnger of yvour len Jand
such tHal hey are mutnally perperidicutar
{Flg. 12.13), Il the st fnger points iIn the
directon of mugnetle feid and the second
Nriget tn e dirediion of currenl, then e
Lhaasmaly weill potiit tn e divection of mollen or
L foree scilng o the conduclor

\ i
Fi=hil

Thumt -I_TIZIIII]:II

: Lol

Flgure 12.13
Flenting's beff-hom rude

Devices (hal use carrent-carrying conductors and magnelic flelds
telude electrle molor, electrie generator, loudspeakers, milcrophonies

atid measuring mslmmeniis,

Ex=mple 12.2

An eleciton enlers a magnetle Neld alvielil andles Lo 1L as sliown
tn Flg 12 14 The divection of Broe acling on e eloctron will be

1) o therishi

(b} Lo the el

(€] outt or e page.
(d] o the page.

Solotion

__h,.
——— Maitin 1 Bl
__p..
X
IRt
Figure 12.14

Answer s option {d). The direction'@of foree s perpetcdientsr o (e
dirpetion of muugnetle feld and cument as given by Floming's el and
ritke. Revall that the diveetion ol ctament 15 Liken opposile lo e dinection
af matian of electruns, The (Cree bs thirefore directed into e page.

&% U ES TION S

{nl  mns=s I speed

vl welogity 1]

Mugmnetic Effecty of Eletton Corme

] Whsctrol the fofowing pengETy of o proton onm closmge whills B mmees
freely i b6 magnelly BEd? [wre ouy B=omore tan o oemect answer j

I OIEED N
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- In Activity T2.7. hiw do we think the displavement of god AIL will be
iffeeied O ) cuirent b ol AR IS teredised] ) o sirsiger home sl
maeet B assl] ond W lemhis of the oxd AR 55 T sed?
3. A positively charged pariitle lphu—pariiele] projecled towirdy wieat s
defincial towards north by a8 mugnetie Nield. “The direciion of magietic
el t=
lu}  townrnds sonth {h} towards east
el diosmoward (dl  ooword
"; Magnetism in medicine
G| Aneecttic currenl always produces i magnetle M. Even weak fon eutrents L
o | tavel along the bervo olls it our body produce tmagnelic elds. When we touch
| sometling, our nerees carry an eloetric mmpuolse (o the muscles we need (o use, This
| imipuise produces 3 femporary magnetic lekd. These felds are very weak and nre
o+ | abont one-bitionth of 1he eanth's magnetic feld. Two mate ongans in the human
ol by whers the magnetio Eﬂlclmhmdjs significant, arv the heart and the bram. The
= | miagnolc eld mstde Ui body formes e basts of obtaming the tmeges of different by
O s This ts done usinga techimque called § e tmagig IMRD. Analysts
=1 ol these tmages helps e medical diagnosts, Magnettsin has, tigs, gol ipoiant uses
fn medicine.
“ i
12.4 DOMESTIC ELECTRIC CIRCUITS
in onr homes, we retetve supply of electric power through i main siipply
(also called mams), etther supported throngh overbead electrie poles or
by undergroumd cables, One of the wires tn (hils supply, usuatly with
red instilation cover. bs calied lve wire (or posittve). Anatlier wive, with
black Insulation. is called neutral wire for tegative). Inoar country, te
polenilal ditference between the two 15 220 V.

Al the meter-hoard in the house, these wires pass nio an electrieity
meter throngh amain fise. Through the mam switch they are conmected
to the Iinewires i Lthe house, These wires supply eleciniclly (o separate
efrenlts within the house. Olen, [wo separate cirenlts are used, one of
15 A current rating for applitances with higher power ratings such as
grysars. sir coolers, ele. The other cirouit 18 of 5 A corment mting for
bulbs, Gins: ele. The carth wire, whitch has insulallon of groen colour, 1s
uspally connected to & moetal plate deep tn the earth near the house.
This s nscdd s a safoty measory, espectally for those appliances thal
hive a metallic body, for example, cleciric press, oasier, Lable Ean,
refrigerator. eie. The metallie body is cormected to the earth wire, which
provides- a low-resistance conductmg path for the carment. Thus, it
ensures that any leakage of current 1o the metaliic body of the appliance
kerps its potenttal to that of the earth. and (he user may not gel a severe
elociric shock.

204 Sl
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Barth |
=i I
r‘ﬂ‘ﬂ" T
| ﬂ L
b 00
; = 220V @ G
Mertrzl |
wire
Blectrl|iy 2
Hamml's hoss ﬂ'"::f ety -
flgire [3anke gt
b crttalring v
cuedmy bt an fuses
Lo ey e

Figure 1216 A schematic dingram of e pf the comman donestic droitis

Figure 12156 gives a schematic diagram of one of the common
domesiic cireulls. Ineach separate ciroudl, different applianees can be
eonnected across the live and neutral wires. Each appliance lias a
soparale swilch to "'ON"/OFF the Oow of currenl thpough 1 In order
that each appltance las oqual potentia diference, they are connected
paraliol 1o each olher,

Floctrie [use is an tmportant component ol 8l domestic cireuils, We
have alresady studied the principle and working of a fase in the provions
chapter (see Section 11.7), A fuse i a el prevents damage 1o the
Hmllmn{ﬁi aml the etreatt due to overioading, I:h-rﬁuuriing Can neear
whien Wi Ive wire and the peutral wine come mto dieet oomtact, (This
oceurs when the msulation of wines tsdamisged oribiere s a full inthe
appliance.) In such a stinatton: the curment 1 the clorudt abmpily
increases. This is callad shon-ciroulting. The use of an eleciric se
prevents the alectrio oiromt and the appiance froimn a possible damags:
by stoppng the Qow of unduly gh electrie current. TheJoole heaung
that akes place In the fise mells 1010 break the elecirie otreuil.
Overioading can also occar due W anaceldendal hike o Uhe sapgly
voltage, Somellmes overloadliig ts cansed by conmecting od mamy
appliances lo A single sockel

Q UESTTION S

L. Mimme two dilely measitres comimoily wded o ededicie cyvolls ond
nprelinTEsEs,
2 Al ctlectiln oven ol 2 KW poser mtbig! s ppetideal lu o danelle slerine

ciroi (220 V) thal bies 3 currenl milng of 5 A Whsl resall doyou
e T okt

a Wisi| qu==intbim ahoubl b= Liken o avold = merimmiling of st
clercinic circilia
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‘What you have fearnt .

= Acompass needie 1s & smati magnel ks ono end. which points towands north, is
cailed & north pole. and the other end. which polnis towands south. 1s called 2
soutii pale.

*  Amagoelio Deld extsis tn the region surrounding a magnel. in widoh the lorce of
the magnt can be detected.

=  Fleld lines are used (o represent a magneto Oold. A Deld Ine 15 the path along
winech a hyvpolhietical free norh pole would tend 1o move. The direction of he
magnetic Nold al & potnt s given by te direction that a north pole placed at that
potnt wonld take. FLld Uswos are shiown closers logotlos whiore (e misgnetle Deld bs
eater,

= Ametalllc wire camying an electro current has assoctatod with 10 s magnetic fetd,
The Neld Mres about the wire costst of a serles of cancenirie cireles whese direetton
15 given by the dght-hand mile.

= The pattem of the magnetie Reld around s caiductor due (o &n'diectnce carment
flowing thirough it depends on the shape of the conducior. The magnetic Neld of i
--sﬂmmﬂrﬂn]mga currenl is st to (hEFora lmrmgmt.

. mﬂmlwmﬂﬂammmﬁhmmmﬂmmamm
Insulaied ropper wire.

. Amiﬂmﬂemﬂmwhmpmfdmnmmuﬂhmmmﬂmam
1 thye direction of the feid and Hust of the current. gre mutually perpendicular o
cach other, hen the force acking on the condotar will be perpendicular to both
and will be given by Flemingsjelt-hiand rule.

= Iuﬂurhnumﬁwnmﬂmﬂretwﬁﬂ-plwntﬁmvmmammugnrﬁﬂfmﬂm
of the wires in this supply fs with red insulation, cafled Iive wire. The ather one s of
black msulation, witch is a nouatral wire. The potential difference between the 1wo
15220 V. The thtra bs U earth wire (il bits groen trisulstion ad s 1s copmeeted
toa metidle budy deep mside earih, IS used 85 o safely measure Lo ensure (hal
aﬂykﬂhg&ﬂﬂmumamﬂmmnmmHmlmmy ey sIOCK Lo B user:

= Fuse!s the most mpartant ﬁﬂ'ﬁiydmﬂ used for profeoting the ctrentts due ko
ﬂmumnlmagutmmungu{mmuns

2048 Selemoe
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1. Whith of the following correctly describes the tagnelte feld near a long

strailghl wire?
(@] The Neld consists of stratght tnes perpendicular (o the wre.

bl Thefeld consisis of siraight lines pamaticl io the wire.

dl  The feld consists.of conerminic ciles centred on the wire.

Al the tise of short cleetil, Uie current in e clrewlt

la] wduces substantiily.

(]  doesnot change.

il tmereases heavily.

dl oy continuousty.

State whether the following stitements are (i or filse.

(@ The field at the contre Mnlnmﬂrmhrmﬂmfﬁmﬂﬂwm be
paraiin] stralght ines.

b} Awire withis green nsubation is uﬂﬂﬂgmﬂmwﬁnﬂﬂhﬂmw

List two methods of producing ma;;mﬁﬂ.ﬁﬁtla -
mmﬁﬂmrnrmmmmlty mmmuytngmwmm b & thagrelic
ek fargesy”

e at you are stungd a duuulmw:th your bick to tme wall. An clectron
beam, movirig hortamially from back wall iowards the front wall. 1s déflected by @
stromng magnete el tnmmﬁu side. thhmemmﬂmufmngwun eld?
State the nide to determine (he Mﬂq.il! magnetie Beld produced around a
stralght condnctar-cammytng auments (i) force experienond by & current-carytog

stradght comdutfor piaoed tn a magndic fold which 1= perpendieular (o 1. and
fidt) evrren) tmduced s cafl die do fts rotation o & magnetie (feld.

‘When dpes an clectAc shorfotroutt oocur?.

What is the finiction of ko canh wire? Why & @ neecssary lo earih metallic

MR
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