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Magnetic field lines
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(a) Magnetic field of a current loop
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Magnetic field lines

(b) Magnetic field of bar magnet is similar
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B

Right-hand rule for the
magnetic field produced by
a current in a loop:

When the fingers of your right
hand curl 1n the direction of /,
your right thumb points in the
direction of B.
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The result for the ring of current looks
I|ke a dipole if the rmg is really small
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Define the magnetic dipole moment T
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Dipoles are useful for modeling atoms
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¢4.

5.

Which one of the following statements concerning the

magnetic force on a charged particle in a magnetic
field is true?

The magnitude of the force is largest when the
particle is not moving.

The force is zero if the particle moves perpendicular
to the field.

The magnitude of the force is largest when the
particle moves parallel to the direction of the
magnetic field.

The force depends on the component of the particle'
velocity that is perpendicular to the field.

The force acts in the direction of motion for a

87%

sositively charged particle. 5% 29 5%
0% °
—— _ L
1. 2. 3. 4.
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Look for the components
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Force on Moving Charge worksheet



(a) If the tube axis y

is parallel to the |

y-axis, the beam _is A ¥ A A
undeflected, so B is B

in either the +y- or |
the —y-direction.

4

Electron beam -~
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(b) If the tube axis is parallel to the x-axisl)the
beam 1s deflected in the —z-direction, so B is In
the +y-direction.
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Circular Motion worksheet



Circular Motion worksheet






Compare Fg to centripital force
to work out gyroradius




How long does it take to orbit?
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This particle’s motion has components both Work out components,

parallel (v;) and perpendicular (v | ) to the pitch
magnetic field, so it moves in a helical path.
V., = \u\ Cos Q
o ¥ = MV
2 b
/ s X l/“ - ro CL‘“V\‘SQ
\
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Charged particles Protons trapped
from sun enter earth’s in inner radiation
magnetic field ~_ belts
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Converging
magnetic
field lines

Electron path

Geomagnetic N

north pole

Auroral oval /







