Practice Problem 4.1:
Which way does it go?

Your Name

[?» In each situation, a charged particle (blue = positive, red =negative) has an initial trajectory in a
magnetic field. Draw a FORCE vector (arrow) to indicate which way the magnetic force acts
on this particle. (Start on the dot.) Be careful of the signs and use your RHR!
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Practice Problem #4.2:
More fun with particles and fields...

A negatively charged particle with charge
g =-3.2 puC, travels in the x-y plane through a y
region of uniform magnetic field. The B field has
magnitude 3.33 mT, and points in the negative y
direction. At a particular moment in time (shown
in the figure), the particle's trajectory makes an
angle of 55° with the negative x-axis, and its
velocity v is 4.5 x 10° m/s.
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Practice Problem #4.3:
Even more fun with particles and fields...

A proton (charge e = 1.60 x 10"° C and mass m = 1.67 x 10" kg), travelling with speed v =
3.00 x 10° m/s, enters normal to a region of uniform magnetic field B =1.50 T as shown in the
figure. (The field points out of the page.) After completing a semicircular path, the proton exits
the field.

pe Paaks rc v=3.00x10° m/s
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[’p a) Calculate the db the and exit points on the proton's trajectory.
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[7b b) Calculate the amount of time 4 the proton spends inside the magnetic field.
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Practice Problem #4.4:
Particles in Magnetic Fields

Bk a). A positively charged particle is injected into a region pied by a uniform B field
pointing out of the paper. The particle's initial velocity v, is straight upward. It emerges
from the B field region at position X after travelling for a time Az through the field. If
the particle was injected instead with velocity 2vy, it would:

1) emerge at th_e same position X, ) ® © © o o
but after a different amount of time A"

“#merge at a different position X',
but after.tig same amount of time

ii)

iii)  emerge at 4 different position X', )
and after a different amount oftime Ar. @
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b) A charged particle (g = 1.6 x 10" C) is emitted from the origin. It moves in the x-y
plane. A uniform magnetic field B = 0.5 T points in the negative z direction. The
trajectory traced out by the particle is a circle with radius R = 55 cm. Calculate the
magnitude of the momentum of the particle.
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Practice Problem #4.5:
Practical Application: velocity selector

A uniform magnetic field of 0.5 Tesla into

Your Name

J -19
the page is applied in the region shown ©Q,5,=1:602 10" Coulombs

. below. A beam of electrons is directed = B060
through the region. Without an electric 4
field, the path of the electrons will be bent
into a circle as we’ve seen in previous
problems.
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Draw in an example trajectory on the picture above.
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a) What direction will the electron beam bend when only the magnetic field is present?

» b) ‘What direction does the electric field need to point for the electron beam to exit the
opening on the right side of the drawing? Show this on the picture above.
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Fr o If we want a beam of electrons with a velocity of 600 m/s to exit the right side, how

strong should the electric field be?
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Er d) ‘What happens if an electron in the beam does not match this speed?
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(mass, magnetic field and velocity) are the same?
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e) ‘What would change in questions a) - d) if the charge is positive and all other properties
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