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Chpter 12

Magnetic Effects 0f
Electric Current

Rans Chvichion Oersted (131%1- 1851)

Hang Chwistian Oevcted, one of the Leading
Suentists of the 19™ Centuwy, Wﬁ\agtd a Cwdal
©ole 10 undevStanding electydoviagneticm -

=> Magnetic Field

Jhe aveq, Swyvounding o ‘ma%ﬂet where magnetic toyces aTe eapeyien-
ced ic teymed the wngnet(c Held- Tt ic a vétbor guantiby 5 with "its
untb in the International System of units (S1) being the ~tesla:

= Magnetic Field Lines

when i70n tillings are placed near a wmagnet |, ihey algn to
form patteans eprecenting the magnetiC field Unes - Jhese lineg
\lustrate the organizationy of the magnetic and exhibit ceverad
Chasactesistics

o Magnetic fjeld Lines Oa—iginate {zom +the NOrih pole of a magnet
and extend oulward 1o 1ine South pole outSide the magnet -
However , with in the magnet , the divection 1¢ tyom South to
NoYLh -

o Jhey tosm COnUinuous , Closed Loops

o Jne divection of the wmagnelic field at ony point along the wmagnetic
field lines L& \ndicated by the tangent to the Line at “that poidt
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+ Magnetic tield do not intersect each other:

* Jhe Spacing between wmagnetic field Lnes AetleckS the Styength
of the magnetic field : when LineS awe Clotedly pacKed 5 the
magnelic field ig ct¥onger ; while widey Sp Ling indicates
weakey magnetic field -

% A straight Onductor carrying an electric current generates
o magnetic tield

K A
+ Jhe magnetic field Lines produced by A
the wavent foxm (oncentric civcleS om0
centered awound the wire d<==>= DD R e N
— e ?“_‘}— _
» Jhe intensity ot magnetic field amplifies e
with higher cugrents

e AS one moves t wrther fwom the wive,
the magnetic fields Strength diminiShes:

b Maxwell’s Right hand thumb Rule

Use Maxwells Right Hand +humb Rule to
deteymine the magnetic field's orientalion

current

s >
avound O cuvient Caryying wive. Align 2T
your ihumb twith the divection of the g l
cus¥ent and ohcerve the curdi of your

{m%ex_g to indicate the magnetit field's
AdisBction:

=» Magnetic field due to a cusgent thaough a Cizcular Loop

B

when o ciyculay Loop Ca¥vies curyent

s P«long the loop’s axiS 4 the magnetic

: e po®
fiedd™ tlowg —]
.. ——]
. Beegond the 100pS » (4 takes the Shape —
ot conentrlc avcles ——
o Jhe tield inlensity ic contingent on D—
ooth the cumvent” and the Logh's - RS
dime ngiong + &

o Jhe inney divection i¢ dictated oy the Cuszent employing the
vight - hand vule-
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=> Magnetic field due to curvent in a Solenoid
+ Jhe Core has magnetic Llines

+ 1t looKks Like magnetic field ot
bat ™agnet

-"'.---.-I---.-
o= p————— e L
(*"‘"

. Tt dyenalh chanae with the ¢ b
cusvent o?nd coud turng “"

o Ule the ¥ight hand to find its
divect1On -

= E—Q’fg On o cusvent CA¥IYiNng conductor N magnetic
(e

o 0 Cuvrent - Cawrying conductor undergoes a force perpendicular
to both the divedtion and the magnetic field's divection:

o Jhe torce magnitude escalate with both the Curtent's intengity
and the magnetic field Strength -

» Fleming's Left - Hand Rule qovewns the foace's divection ! the thumb
Signifies motlon» the forefingent foints to the magnetic field
and the middle times indicutes the Cusrentls diFection:

- Flemir\g‘s Llett Hand Rule

Fleming's Left hand swde p’UOVldQE o
method to deteamine the ovientalions
ot 1hyee element @ the magnetic field magnetic fdd
(Reps esentEd b Lhde t 'izfg;% icngea')d ,{T he )

Currvent (IndiCated bythe Second tinger),

the 10¥(e 0F motior)H Cdepic‘cccl bya Cuvent
the thumb) .

M OTON

Imagine youY Left hand with the

thumb »  +v¢t tingey ond Cecond finger

fo¥ming vight q rgle_c. to each other , If youy align your tiwst finger
with the cuvvent’s clizection , then youy thumb uuil‘lj indicate the
force o1 motion's divection - Ini¢ Mmnemonic aids 0 vecalling the
selatiDnship hetween thete elementt wibhin o magnetic field -

=P Domestic electric Clrtuits

o Electricity from powey (tation i tmnspo*o’ted to oOur Hesidente
viat two Cturdy copper o7 aduminium wires-

+ One of thece wives, 1he live wive is tdentifigble by e ved
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insnﬂation cover and operates abt AV with o tvequency of
20 Hez-

+ Jhe othey wire , Called the neutyal wive, ¢ dictinguich hy
it black insulation and maintaing zeyd pote ntigd.

Eavth
W(Te

Live wive (L)

Ve utval
wive (N)

tlectnicity  ploctricity  Distaibution box
Board Meter Contaminj main
fuse Switth and fuse

0¥ each Civcult

(H sthematic Diaggam Ot one of the Common domestic
Civeult
+ Both live and neutyad wives pass thyough an electricity
me ey, typwally found i home¢, via pyimary fuse

o Jhe (F‘onnec,t to the household's line wives thapugh primary
Switeh

o Each distyibution civcuit ic equipped with it own fuge -

In case of o fault, like o Chowt f‘i'tcuib 10 one UrCUIt 5 (ES
vespective fuce blows while the oOthes civcuit vemaing
unatteted-

Ine electyic Supply neaching our fhomes has tuo wives
®

Live wive - ofted marked with

ved 07 brow , it t¥rantport current

{yom ihe Powe¥ SOUTCE +o electyical
appliances

’_——

Neutyad Wire - Commonly blye

ov black , it Closes the Civcuit by
offering o pathway for the cuwenl
L0 vetuan t1p the power Sovite:
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+favih wive - Ine eavth wive typicadly gyeen oF bave Seyves as a
Cafety meacuze in eledyical tyctems - Tt offext o voute
toy Suwplus electricad curyent to discharge hasmlestly
(00 the qround » thus avesting eledtsic Shotke and encusing
Safety dusing faults.

=) Fuse

An electy(c tuse 1§ oo protective  component
within electyicak Civeutbs o Cvuctad to¥ pyeven ting
damage due t0 ovevtuvient - Compyicing a thin

wiye or t¥ip, it acte as a SatetyTmechaniém
when the Cusvent exceeds o pwedefined threshold
the wive meltly hreaKing the cixtuit and halkin
the flow of electricity T Inis interwuplion shields

electvical appliances and equipment £rom potential

harm caused by e€xcegcive cuzsent engu-amé the Safety ond
longevity of i Civcuib and it com po nents -

TVPES OF CURRENT

Fugse

Divect Cusvent 07 D-C Alternate Current ov AC
| |
TE's the divect It isthe electric
curvent flowing in the cusvent that Switches its
tdentical Path- divection atter a get

intesval of 4(me

N

=» Electyo magnet

e =

BATTERY

An electomagnet torms when an electalc
cuvvent flowS through & wive coils bul it
ma?netic effects ‘vanich ence 1he

current ttope. 1t finds uu‘,thtj in deviceg
Like doorbells and electyic™ LockKs - A ltninﬁ
the cuvrent ov coil count allow f07
adjusting ite magnetic  Strength.

CELCetRetetec

<

oy | Electyo mag net
w Kemember!

A compase needle s a small wmagnet - 1tc one end, which
pointe towavds nov¥th i called a Northpole, and the othex
end 5 Which point towayds South ¢ called” a South pole

H mag
in which the force of +he Magne

9net,

netic +ield exicts in the “o‘e%for) Q(é'zr a%ur{)_,d 0, da ma
can De aet€lted:
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fuge ic the most mportant Safety device , uced fov piotecting
the Civcuits due to Showt clrtuiting or oves loadlng ot the

Ciacuts

An electiomagnet  consists of o cove ot Coft 70N woaped
avound with™ a ol of inSulnfed copper wire

A gencrator convests wmechanical energ g int0 electricgl
2N T@%- 1t works on the hbaSis of electabmagnetic
induction:




