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where M =mit /)

u. M
I 1

I magnetis shortr> then B

Magnetic shielding

Il a soft ron ning 1s placed in magnetic held, most of the lines are found
O pass through the nng and no hines pass through the space inside
the nng. The inside of the nng is thus protected against any external
magnetic effect. This phenomenon 1s called magnetic screening o
shiclding and 1s used to protect costly wnst-watches and other
instruments from

external magnetic hields by encleang Sher v a solt-ron case or box
Super conductors also proviacs partf o o avaet ceonn’l due to
exclusion of lines of force. This effect 1s called "Meissner efTect’

Relative magnetic premeability of super conductor 1s zero. So we

can say that super conductors behaves hike perfect dimagneti

Dipole - Dipole Interactions :
S.No. Relative position of dipoles Magnetic force (F )

u 6MM
it

(along r)

¥ MM
an

(aloneg r)
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Dipole - Dipole Interactions :
S.No. Relative position of dipoles
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where M = mit.
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Magnetic force (F )
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Recalling that the potenuial energy for an electric dipole 1s U = —p < E [see Eq.], a similar form 1s
expected for the magnetic case. The work done by an external agent to rotate the magnetic dipole
from an angle 0 to 0 1s given by

W, = j (uBsin 0')d0'= uB(cosH, —cos0)

=AU=U-U,
Once again, W__ =-W, where W is the wors done by the magnetic field. Choosing U, =0at 0, =
n/2 , the dipole in the presence of an external field then has a potential energy os

U=-puBcosO= —j«B
The configuration 1s at a stable equilibrium when g 1saligned parallel to g, making U a mimimum

with U . = -uB. On the other hand, when i and g are anti-parallel, U = +uB 1s a maximum

max

and the system 1s unstable.
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At Axial position :-

Magnetic held mt pont F due 10 north POk B yway from north poic)

Magnetic held at pommt P due 1o south pole B {Towanrds north pole

Net magnetic held at poat P

B.=B -8B

I magnet 1s short

A\t equatorial position ;-

Magnetic hicld at poant P due to north pole

B, = : (1) (along NP linc)

Magnetic Tield at pomnt P due 1o south pole

(alone PS hine

*I -H\:.{H.ll."\'-'I RS ,"l\ “
magnetic fHickd at poimt 'V

) n
2 B cost N where cost)
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