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e We can represent the magnetic field (B) by
means of drawings with magnetic field lines

e We can define a magnetic field B at some
point in space in terms of the magnetic
force F, that the field exerts on a charged
particle moving with a velocityv

e Magnetic poles exert attractive or repulsive
forces on each other and that these forces
vary as the inverse square of the distance
between interacting poles
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e The magnitude F; of the magnetic force
exerted on the particle is proportional to
the charge g and to the speed v of the
particle

e The magnitude and direction of F; depend
on the velocity of the particle and on the
magnitude and direction of the magnetic
field B (Tesla, T=N.s/(C.m), in SI unit)

e When a charged particle moves parallel to
the magnetic field vector, the magnetic
force acting on the particle is zero
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Magnetic Field Magnitudes

Some Approximate Magnetic Field Magnitudes

Source of Field Field Magnitmude (T)
Strong superconductung laboratory magnet 30

Strong conventonal laboratory magnet 2

Medical MREI unit 1.5

Bar magnet 1072

Surface of the Sun 1072

Surface of the Earth 0.5 x 1071

Inside human brain (due to nerve impulses) 10712
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IF5N v = (8.0 X 10°i) m/s
B = (0.025 cos 60°i + 0.025 sin 60°§)T
= (0.0131 + 0.022 )T
Fp=qgv XB

— (—)[(8.0 X 105%) m/s] X [(0.0131 + 0.022j)T]
= (—o)[(8.0 X 10°1) m/s] X [(0.0131)T]

+ (—)[(8.0 X 105%) m/s] X [(0.022j)T]
= (—¢)(8.0 X 10°m/s) (0.013T) (i X i)

+ (—¢) (8.0 X 105m/s) (0.022 T) (i X j)
= (—1.6 X 10719C) (8.0 X 105 m/s) (0.022 T) k

Fy= (—28 x 10" "N)k
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Magnetic Field on the Axis
of a Circular Current Loop
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Magnetic Flux
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Gauss’s Law in Magnetism
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Faraday’s Law of Induction
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Faraday’s Law of Induction
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Faraday’s Law of Induction
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