November 15, 2019

D. An electron, a proton, and an alpha particle are each released from rest

midway between the two parallel plates shown.

a) Draw a vector to represent the electric force
on each particle.

b) Draw a vector to represent the electric field at the
location of each particle.

¢) Compare the electric force on each particle.
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¢) Describe and compare the motion of each particle.

S BN N N
Qa,~ (ODOO\N 0 - ;/1

A P

i

-~

AT

Y

Magnetic Fields

Magnetic Field ,\/ - ™ Direction of magnetic field lines: the direction _thaT
around a Bar . .“2{ the North pole of a small test compass would point if
Magnet ,‘ _ﬁ placed in the field (N to S)

L,

‘What is the cause of magnetic fields? Moving electric Charges

Therefore: - CUTTENt in a wire will produce a magnetic field

The Right Hand Rule Thumb: direction of conventional current
for the Magnetic Field
around a Wire Fingertips: direction of magnetic field — tangent to circle

b) side view

a) head-on view
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Alternate Right Hand Rule for Loops Component fields Resultant field

Fingertips: direction of current
Thumb: points North

Note that a wire
loop acts like a:

Solenoid.cou of wire —many loops Draw the magnetic field around this solenoid.
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Magnetic Force on a Wire

If a wire with current flowing : .
through it is placed in an external 1 WO Magnetic fields —around wire and from

magnetic field, it will experience €Xternal magnet — will either attract or repel
a force. Why?

The Right Hand Rule for the Magnetic Flat Hand: thumb and fingers at right angles
Force on a Current-Carrying Conductor
in a Magnetic Field Fingers: external B field — north to south

B Thumb: current

F « -
\ Palm: force — “palm pushes
/ F Maximum force occurs when: current is perpendicular to B field

I No force occurs when: current is parallel to B field
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Use the right hand rule for forces to confirm the direction of the force in each case.
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. Magnetic field strength
Magnitude 'OfF — BILsin 0 Magnetic field intensity
the magnetic I’ — sin Magnetic flux density

force on a wire: ‘ E"// B [\\
Where 0 is angle between current and B field”™® | 4.m | ~

Definition of magnitude . . § . ) .
of magnetic field (#1): The ratio of the magnetic force on a wire to the product of the current

in the wire, the length of the wire and the sine of the angle between

F the current and the magnetic field
&

Find the magnitude
and direction of the
force on the wire
segment confined to
the gap between the
two magnets as
shown when the
switch is closed.
The strength of
magnetic field ir
gapis 19T

\)/R
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Magnetic Force on a Moving Charged Particle

Why is there a magnetic forceona ~ Moving charged particle creates its own

charged particle as it moves through a  magnetic field — two magnetic fields interact
magnetic field?

Right Hand Rule: g3t gana: thumb and fingers at Fingers: external B field —
Magnetic Force on a right angles north to south
Charged Particle

Right Hand: positive charge Thumb: velocity

Left Hand: negative charge Palm: force — “palm pushes”

Maximum foree occurs when: VE10C1tY 18 perpendicular to B field
No force occurs when: VGIOCity 18 parallel to B field
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Find the direction of the magnetic force on each particle below as each enters the magnetic field shown.

Or
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F=qvB sin 0

Magnitude of the magnetic force
on a moving charged particle:

Where 0 is angle between v and B

Definition of magnitude
of magnetic field (#2):

The ratio of the force on a charged particle moving in a magnetic field to the
roduct of the particle’s charge, velocity and sine of the angle between the

B . F 0y N[—‘—}h’ection of the magnetic field and velocity.
) i_‘/ 2? C v/ ]

A proton in a particle accelerator
has a speed of 5.0 x 10° nv/s. The
proton encounters a magnetic
field whose magnitude is 0.40T
and whose direction makes an
angle of 6= 30.0° with respect to
the proton's velocity. Find the
magnitude of the magnetic force
on the proton and the proton’s
acceleration. How would these
change if the particle was an
electron?




