MAGNETIC EFFECTS OF ELECTRIC
CURRENT

MAGINET .-
An obgect which attracts pleces of 1o, nickel and cobalt-

Bav Magnet - Rectanqular permanent magnet with two poles-

Two poléc of a magnet: Nowth pole and southpole.
A freely suspended mqﬂnel- vests in the north- sou{;h direction -

like poles— Repel Unlike poles - Attrack
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MAGNETIc cOMPASS —
«A compass is q smail magnet in shape ofa needle .

« it detects the presence of a Ma net ov magnetic Flel"l
<lhhen g magnet oY magnettc Fielzp |s qround it deflects -
«stromger th mqﬂnerfgneld, moxe is deplection.

When free the ends of the compass needle Fom’c nem\'d

towards north and south divectfons.. N
£nd pomhn tocoards North — North OIe /; ==
end" pointitig Hocoards south — southpele

MAGINETIc FIELD(B) - MAGNET KA DABDABA
The space sunoundlnqa magnet in which other
ma nefs ot maaneh materials Feglg a - po¥ce.
it 1s a &uanhl-ﬁ’rhcw has bobh divection and
maam‘mde
Dlrection of Mqﬂnehc erlJCB}

The path qlonﬂ which g Free Nov+h polemover

Divecton In wkrch a Novth Pole. op compass
Needle moves. l\e 2
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MAGINETIC FTELD LINES

'Imq{q:nq'ﬁd lines qlonﬂ which a free Novth POIC oY

Nosth pole of compass Needle moves.

*GHives the direction op quneh‘c Frg|4 at a point-
Properfies of magnetic field lines

* Emevge prom North pole and mevge at south pole L
* Outside Mqane+ N->S ; Inside Magnet s—N ~=

. Naaneﬁ'c. fFleld lines erre closed curves. ?6@;’
“ Teoo pield lines cannot eross/ intersect eachothes

Becagse 1F Fhe ofs ) at /;{e/oor‘n;‘ of /ntersectron, /\/a-r/‘/.w/ﬁ“ p
Of iagnefic peedle 1ol pornt fowwards fwo ofirechions whre
/8 Jmpossiéle.

B

MAGNITUDE OF MAGINETIC FTELD (B)

field lines closer (move crowded)—shong Magneticpield
freld lines pay (less cvowded) — Weak Hq(dneh'c pield

Shonﬂ oFMq%neh'cf\'elci(B)
0>®7 i
£or a bar Magnet Field lines cvow

« Avound the poalec - B- shonaes!-r ted
o far qway - B- Weak—> Iines sepavare

Unifosm AND Non-Uniform Magnetic fleld

Oniform Magnetic field Non-Unifosm Magnetic field
. pield is same everywhete . fleld is dippesent ot digevent
. pleld lines ave Pma“el at drpfevent Pchés l
« fleld lines aye at ecqul o pield lines are no{’Pa‘mﬂe

distance. . pield lines ave at-unequal

dishances
0= =0




_M_aﬂneﬂ'c field lines Due foToe bar Magnets
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Activity 12.2 - Field lines By Iron Filings

Steps: C hoo¥an
1. Place a bar magnet on a white paper & Sprinkle iron filings evenly around it
2. Tap the board gently and observe the pattern formed.

Observation:

« Iron filings arrange themselves in curved lines
around the magnet. -

+ The lines are dense near the poles and spread
out in the middle./

Conclusion:
« Iron filings show magnetic field lines.
+ The field is strongest at the polesy

OERSTED DISCOVERY —
MAGINETic EFFECT OF CURRENT

A compass Needle Deflects
When placed hear 4 cuvsent
cqw«dfncd wrre.

’ " @
cuyrent eqrryingq wive | " ‘
oduces I‘*ﬁl\ﬂneh'c- ’ft 'y Y
Fiid @ &
MAXWELL's RIGHT HAND THUMB RULE
Findingthe divection op Magnetic pield
Hold a cuwvsent — cqrrﬂinﬂ wfve in gousvighthand -

keep r:fm thumb pointtng in the “lizectton op
current

The divection in which gou Fingers wraps (eurl)
around the wire gives the divection of
magnettc oleld (|mes.  pof

—
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Straight wire carrying currenv
e




MAGINETIC FIELD DUE T6 A CURRENT THROUGIH A
STRATGHT CONDUCTOR

(0 A straight cuxyent- and ﬂwne passes
PmPQndlCUIQTl a wh[be Cqu LOWO‘

sheet- on Fillin
the cboard. T e sread cver o

(2 on penﬂﬂ tapping , the F'”"’QS prom, Concenfric

©
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_factoys on which magnetic Field
Due to vaauam- wire depends

1. cyvrent (i) — Current increases —s stronger Ma netic pield—s Divechion increases
2. distance (d)—s Diskance inareases—s Ieakex l\gq neh'c — De{:leecgg;‘se

3. ReVefSe the drvection Of:ccn‘sen'l‘—. Dlrcchoreof Mqﬂnehc F|el<l Reverse.

{L . Note 53— FleH fs |nveisalg'anoPovhons

diskance fFrom wive

closeness of Jdines olecfeqses
qs we move qwqu prom wire
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J) Find the direction of magnetic field produced Inward +€) Outward » -Q

curvent toirepl laced oyer Cpoint
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Magnetic gield due to q_cursent
through_a cizculas loop
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1 At every poinf on a cment'—cqrr“ina civeulay |¢,°F,+kcfma8neh'c (Ne?lol
lines from concentric civeles around the wirve . .
2.€ach small part of the wive produces a mqgneh'c ffele:\ at the ‘en,(w
In same dirvection ."This makes q 5hon% magnetic pield at the cente.
i

lock
s 2

I'p the wive is coiled in many turns (nturns), the total mapneh‘c Fl'elcl

dlso becomes ‘n’ Hmes stronger than +hat oFf a sihgle loofP - the
This happens because the ciwgent in each eivcular pugn has
same divection and the maanem pield due to each tuin
adds up.  cBsE 2093
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MAGNETIc FTELD LINES DUE Tb A SOLENOID
A coil of mang crcular fums of insulated copper wite wrapped closely in the

Shape of a cah’ndef is called g solencid. CBSE 2023
1-Magnettc pield lines due o a solenoid (s
snmilm b@ those of a bar magnet - \ K‘\/ o

OUt—N—>s Thside— s>
2. fleld lines inside the lines—
un l'.cmrm mqsneh'c. Fl'eld —
Magnettc pield Is the sameat all poins

iNstde +he solenoid.
3.0t F°’m”ﬁ can be 'reve‘rsecl Ld Teversina cyyrent divection.

25 olensid

0 E S

OUUO 065 O?

/&3 \ <{zength of Magnetic preld

LN s

o= == 0=0> 3y

7'7( \:\\\ inside
\-’




4:Nunber of fushs g lavger the number of bins 2 shonger
Hhan magnettc pield -

er the current— SHOHﬁer e ymsneh‘c

2- Ounenf‘.’,—lara

pield
3 lenﬁﬂx of air qap 3- lessergap— more trne-> more
~ magnetic Pleld-

4-'Nature ofcore 5- The use of soft f7on vod a
In a solenoid Produces He shonaeY magnetic

A long coilef insulated wire cmralapeol around asoft ~
“ e

ron “core porms an elecliomagnet.

l) Elecliomagnet |s a temporaty magnet -
3 uvsent r%a netise sopf ivon co'rej’cemPO"q“"a- |_’~,|,|,|+ 3 I_}

oA aqas cove

Fleld.

3)1f's polavity “can be veversed . ,
Simple Electromagnet
S‘Jr{engl-h of_an elech'omaanef .
N Lex o ns-s shrongex Hhe maapetic
(1) Numbey oF tuwns - lmaef Hne hdmbex C’f hs—=> S ﬂ E{eﬁ 'F{elc\
, onqe¥ fhe magnetic '
(2 cursent .Iayaev the curent — st a #h S 4
. eHeprelq.
) Iencd’rL of airgap.|esser gap—> MR Lutns— more magnertf
ge(,*' T~on golcnoi"(
B=20
B=S0o
Toted] _
R =30
PROPERTIES BAR MAGNET SOLENOID ELECTROMAGNET
v (N —
A coil of wire
Definiti A permanent magnet 2 A solenoid with a soft
RN with fixed poles by iron core
cylindrical shape >
Source of il m FRnste Ejﬂg oy Electric current and
Ma 2 properties of the flowing through e
gnetism % . soft iron core
material the wire
Temporary, exists
Magnetic Field Permanent and fixed | only when current TSRPRIREY Bus "
—— i stronger than solenoid
) Fioad, cannot be Can be-reversed by Can be.reversed by
Polarity L —" changing current changing current
chang direction ~ direction




fovce (F) on cuvvent -cawuina conductos placed ina magnehc pield

When a current - cary (na conducl'mr is quc&] n a maedneh‘c Fl'elcl; a
porce s exevted on the conduclor which can make the conducte™
move.
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Fleming’s legt - Hand Rule
Fov the D ieclion of poxce
FoRet According to Flemrnﬂ's ,eff hand Rule -
Iﬂhc::;tnor stretch domr[ef{: j'lancj so that youy
+humb,\ pore finger , and myddle pinger

are at ¥14ht ‘angles (40°) -I»oo'ectckOHM'?p

. point wour pove pinger in the isection

oFF H\ed ma F::h't quldte)

¢ o Point Uom middle F%naer In

I of He cuyrent (T). .
Il chow He o ivecHon

. Then gouy thumb wol |
of the povee ( motion) on the wive.-

F Magnetic Field B

Hq e cl I.Uﬁ'bHO“

FLEMING'S LEFT
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_—-)% cccccccc HAND RULE
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MAGNETI
@ _-/\e__’ FIELEJC [/f't@%—
R o' . :
ey A 3 MASTER MAGICAL
Alpha, Beta, Gamma ; RIGHT HAND
PALM RULE

fqctors ON Nhl'c“\ force oh cyvrentwite CJ(epeno\s

cuvent ? foveel F= B0
Madneh'c Field( g) T Forcet = Bil
length () 1 force T .y
A ngle ,_ T9Max Tz O\A}(\'
S —— _0=0 " g
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SR~ LI Terperdivley ——— fualldl




Domestic €lectric ciacuits (o1 Domestic wiving)

Parallel k
€ Connections
Earth ov
wire — | § §
o K;mv FOO+ - <
Live wire =4 O—O— oo | . .
P?ﬂtlve oV 3 G
Neutral wire) : a
negative . o
Electricity Electricity o s
Board's fusv meter <
S50A \ Kwh Distribution box
— s containing main

switch and fuses for
each circuit

Parallel Connections Advantages --1. Devices of different types need different current
2. Independence Of Different Devices

3. All devices get 220V Potential Difference

Eavthing of electyical appliances

Earthg s used as sqfe clevfoe—. .
for applignces that have a metallic body, like
electric press , to aster, table, pan veprigevator,
Ctc.

The mehallic laoo|“ Is connecked tothe earth wive

f[:'l’here s an [eqki\ﬂe o{: cc,rﬂe'h-l-'romehlh‘c
bod OF B P“‘ hce ae h FOW lnéu’ah0n EARTHING - A SAFETY DEVICE
CJF ire, avth Wire qivec a |ow vesistance

path o cuvryent gnd o huae. cuprent Flows

From meftal body 4o qround .

Due +o this huge current Flow, fuse blow s

°ff and SUPPly s cutope .

_I'Ff‘s Freuehi;uqnﬂane :ffho I's HucLina +he qPP[lqnce from
an eleckic shock and »Pyo-l-ecfs .

‘}amq‘de to qPPll'qncec.

Ove Tloqdina - Excesscursent

When an elechrical <rewt has more cupsent than it can sapely
handle, it is called overloaf:ll'n - ove‘rloqc{inﬂ cah occUY dueto —
shorteireuit = when the live "wire andthe heuhal wive comes

In direct ( tf tnsulatton oF wires I's quqgec”

4 high currentb ¢ == )
shoﬂgch'w}b. flows  and this !Scca”eci

’

2. Taomanygappliances 3 sqda'en kike ih  yob . Short Circuit
e .
ng?,fégj asingle supply veHage 11:;1‘}
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Heat T > ?iﬂg
fuse- Sapety Deviceo— |
’ ding (shorb c vk osty
Elechsical puse is used o ?reuenfove'{\oa lnﬂ(s ovd ¢l i

Fuse has low meltn oink so when high Iccmfen'b Passe‘s
-th*rouah i melts clcquJro heat Pwoduceﬂ deen by -J-oules\qw
(H=12R$) and stop the plow of carven?. f
In cevies With the appliance .

fuse wive Is connected in sevies withthe appliance:
cuse wire |s made from alloy op -

use wire Is connectﬂc‘

{ QA TV
« Copper (cu) and Tin ($n) o¥ Q\ ——
. Ief;cpcl (Pb) ancl Tin(sn i
fuse wire has — R o
s lowo meltings oinbs +
« High Resistance
cuse Rating

A J.ﬁ Fuse - 'f'\eCIWd aFPll'qnces |ike rrons aeﬂsefs,anl toastess .
A BA Fuse - bulbs ) pans felivision, et c

ot -




