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Chapter 21- Magnetism

Demo - horse shoe magnet and paperclips and bars

Magnetism-

Demo- magnet and compass and iron filings

Caused by spinning unpaired electrons
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Magnetic Field- (B-Field)

1) Surrounds magnet...where force of magnet
can be felt (just like E-field) )

2) Arrows point from N to S

-/
3) Stronger near poles (lines closer)
4) CANNOT have a monopole b I:g;j
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Computer monitor demofg™:

J Because Fg L q...Fs
L= #l CANNOT do work

B fields are created by MOVING electrons

E=Flq

B = F/qvsin® ...only L component causes force

or|Fz = qvBsin®
0 = angle between F and q

Right Hand Rules:

1)_Force on a wire or charged particle
(remember charged particles must be moving!)
Fingers = B...point FROM N to S
Thumb = Current (+ charge)
Palm = Force (think SLAP!)

*** Force on electron use LEFT hand***
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Rule #2 practice Force on a wire equation....

- NN F=qvB =C(m/s)T=(C/s)mT = ILB

Fuire = BILsin®

Mass Spectrometers - shoot charged Relationship between E and B
particles into magnetic field to determine qvB = F = Eq E
mass and/or charge ‘
o < <] Fc=Fb E=vB B>

X XXX mver = quB
X X X X

X X X X| [r=mv/qB
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Magnetic Field around a wire Magnetic Field inside a loop

, = permability of free space
B = pJl/2mr . B = pl/2r
Ho = 411 x 107 Tm/A Ho
. ) + r = radius of loo
r = distance from wire P
= For multiple loops.... ¢

B = Npol/2r| N = number of loops

Solenoid Rt Hand Rule (can also use #2)

Fingers =1

Magnetic Field inside a solenoid = many
parallel loops in shape of cylinder

B = ponl

Thumb = N pole
(NOT B-field direction)

n = turns/length

Field (North)
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Ampere's Law

For any closed loop path, the sum of the length
elements times the magnetic field in the
direction of the length element is equal to
the permeability times the electric current

enclosed in the loop.
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