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. A charged particle moves through a velocity selector at a constant speed in a straight line.
The electric field of the velocity selector is 3.80 x 10° N/C, while the magnetic field is 0.360 T.
When the electric field is turned off, the charged particle travels on a circular path whose
radius is 4.30 cm. Find the charge-to-mass ratio of the particle.

For a velocity selector we find the sum of the electric force and the magnetic force add to
zero. This provides the relationship

ZF=E+ﬁ=qf+qﬁx§=qE—tu=0
qvB = qE

E

"“B

Now for the circular path part, use sum of forces in radial direction

mv?
FR :FB :qUB :T

Solve for speed

2 my*
VB =—+-
T2="%
qBR
V=——
m
Use v from velocity selector
qBR E
V=——=—
m B
Solve for g/m
E 3.80x103N/,

=6.819x10°C/

q _
m RB® (4.30x10-2m)(0.360T)?

i=6.82x105f/k
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