Science 122

Handout — Circular Trajectories and Applications
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actfons moving at 3.6 x 10° m/s pass

théough ‘an . elechic field of intensity 58 x

107 N/G. How idrge a magnetic Tield must the

alecirons also experience for their path to be

undeflected?

The elacirons in a beam are moving at 2.8 X

10% mys in an electric field of 1.4 x 10° NG,

What value must the magnetic field have if the

electrons pass through the crossed fields un-

¢ deflected?

s A prolon moves across a 0.36-T magnelic

fietd in a circular path of radius 02 m. What

: is the speed of the proton?

Eloctrons move across a 4.0-mT magnelic

field. They follow a circular path, radius 20 om.

a. What is their speed? '

b. An electic field is applied perpandicularly
to the magnetic field The electrons then
follow a straight-line path. Find the magni-

o tude of the elechic field.
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: transfer #t soross a polential difference of
4.0 x 10°V?

proton enters a 6.0 x 107%T magnefic
field with a speed of 54 x 10° m/s. What is
the radius of the circuiar path it follows?

{(8.)A proton.enters a magnelic field of 64 X

1072T with a speed of 4.5 x 10% m/s. What
is the circumfarence of the circular path that it

= follows?
2 @An alpha parficle has a mass of approximately
6.6 x 107 kg and bears a double elemen-
tary posifive charge. Such a pariicle Is ob-
served o move through a 2.0-T magnetic field

along a path of radius 0,15 m.

a. What speed does it have?

i5. What is its kinefic energy?

¢ What polentiai difference would be e

_quired to give it tis kinetic eniergy? _

A 30 x 10723 magnetic field in a mass
spechrometer causes an isolope of sodium

0.081 m. if the ions have a single positive
charge and are moving with a speed of 1.0 %
10* m/s, what is the isolope's mass?
@An alpha particle, a doubly-onized heliumn
atom, has a mass of 6.7 x 1077 kg and is
accelerafed by 2 voltage of 1.0 KV. if a uni-
form magnetic field of 85 x 1072 T is main-
tained on the alpha particie, what will be the
particle’s radius of curvaiwe?

fo move in a circular path with a radius of -
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tial difference, How streng a magnetic feld
must be experienced by the electron if its path
is & circle of radius 5.0 cm?

3. /A mass specirometer yiekis the foliowing data
for a beam of doubly-ionized sodium aloms:
B=280x10"%T; 9= 2(1.60 X 10°"°C);
r = 0077 m; and V = 158 V. Calcolale the
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