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Today:

 Magnetic force on a current carrying wire
 Torque on a current loop

 Magnetic field due to a current
 Field due to a circular arc
 Field due to a straight wire
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Current loop in a unlform magnetic field:

Side view: T l]‘q‘_/\_ uniform B
2
> @E;ﬂz_‘;,‘g F;@ E). =gfoE’E
> l\l — l _ S
Cy Ul @ Fy=0 1) F)" -5
- 3 le~

> :

N

[ 2| bat Crale a ’h.e*
2,4 6@1:« |

What is the direction of the net magnetic force on
the current loop? . =i Lx B $or obaight wi seckio,
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@The net magnetic force on the loop is zero.




Current loop in a uniform magnetic field:

>

‘ - <N niformB.
Top view: olabion sy = i KJJ,
> 2 >
[©
| @ @ | (out of)
le-;-—él
> = >
F3:{L3):(B l",’=11:3)=t'L'E
‘ > >
ITI=I1T)+1T3) = £F + & R

2
=) Copy=414e¢B = AcB



—
For general orientation of the loop relative to B:

\ > > —
Top view: . uniform B

> — >

':3
> ’?' >
| (out of)
”:l I=IBI="L09
> > .
e) m"' é'uv"“‘

IZ,_/;/C;/ t"/ C}I:_Lzz_ sa'mQF, "“-ézs Il'h 9'1:]

=) )?’tLas,’,,&l{[_'BcACBS;nQ
—

e ——
A:é, 'de
/Vok: (n -ﬂj'; Cdo(, €A, ot als0 ,Fo(o, On Wwia r{[“'oﬁa#z
Ond B 4, but €t Crigh o et FOC aud Mo net forgle |



ayhc(ow,'om'- E-r?kf O  Ckanen t 4,"0/1’

Sa'a(e Liet . B t/6<4¢mr6.‘(~|’.-. loe jo
o 'IC-/=A€ B 5'n G Ongle betice,
W< 72 A{*’ G-EIG-»JU-./‘F
Lo L are eadeed B e
" Ly €4 (o ¢ M owma/
— | ] 7 7 & 4 (0,

L Lz — :) TAS C?U&A.ofl {.) chJ gﬁl Ql/
‘Wa* Clvren, £ /Do;go, 70 Math Whbalk

Top uiew: € shape ; 0.5 @)yf LA
=) FOY corl L,k AV /00,4.3/ or €Ccerny .

E’\& 7,’"’ I J’ZI=(A/Vc'L@50'n9:/( EJ.'-.;/
\ F w €4 "'».aé,ﬂtlv‘( dipole 3 0me, ¥ *
I/(,{:A 4/:,} OF cor(.




Electric Motor: How It works

The pair of forces
creates a turning
influence or torque
to rotate the coil.
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An electric current 3‘
in a magnetic field ': | :
will experience a

force.

o e oy Practical motors have several
P loops on an armature to
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right angles to the magnetic and the magnetic field is
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Electric Motor: How It works

When electric current
passes through a coil in
a magnetic field, the
magnetic force
produces a torque
which turns the

Magnetic force

F=ILB
acts perpendicular
to both wire and
magnetic field

Electric

currant supplied [
externally through

a commutator




Electric Motor: How It works




Magnetic Fields due to Currents:
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Right-hand rule: Point the thumb of you
right hand in direction of the current. The fingers
then reveal the B-field vector’s direction.




Magnetic Fields due to a Current:
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What is the magnetic field dB, at point P
produceﬂ)by the current in a very short
section ds of the current path?
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Consider a current carrying circular wire loop:
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What is the direction of the magnetic field at ’

the center of the loop due to the current at ds?
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