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2. Ions, with a charge of 1.60 X 10- C
and a mass of 8.12 X 107 kg,
travel perpendicularly through
a region with an external
magnetic field of 0.150 T. If the
perpendicular speed of the ions
is 8.00 * 10* m/s, determine
(a) the magnitude of the deflecting

force on the ion

(b) the radius of curvature of the
motion of the deflected ion
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Trajectories in Electric vs Magnetic Fields
Electric Fields
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9. Electrons in the picture tube of a
television are accelerated to a speed of
1.30 X 10® m/s. As they travel through
the tube, they experience a perpendicular
magnetic field of magnitude 0.0700 T.
What is the radius of deflection of the
electrons in the tube?
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Electric field
plates

Current-carrying
coils which produce
a magnetic field
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A beam of electrons passes undeflected through a 0.50-T
magnetic field combined with a 50-kN/C electric field.
The electric field, the magnetic field, and the velocity of
the electrons are all perpendicular to each other. How fast
are the electrons travelling?
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When a beam of electrons, accelerated to a speed of 5.93 X 107 m/s, is

directed perpendicular to a uniform 100-uT magnetic field, they travel

in a circular path with a radius of 3.37 cm (Figure 15.6). Determine
arge-to-mass ratio for an electron.
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Use the following information fo answer the next question.

The diagram below shows an experimental design used to investigate the effect of a
magnetic field on a vertical current-carrying conductor. The aluminum rod 1s able to
swing freely.

Horseshoe |
magnet

Retort stand

Switch

11. When the switch 1s closed, a current in the circuit causes the bottom end of the
aluminum rod to swing

A. toward the retort stand

(B) away from the retort stand
C. toward the south pole of the magnet
D. toward the north pole of the magnet
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Use the following information fo answer the next guestion.

With the electromagnet turned off, electrons in a cathode ray tube strike the centre,
of the screen as shown.
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3. When the electromagnet 15 turned on, where will the electron beam now strike the
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Use the following information to answer the next iwo questions.

100 = 108V

I Path of

elecipons

Positively charged plue

Electrons are accelerated from rest by an electric potential difference of 3.0 % 102V,
These electrons enter a region that contains mutually perpendicular electric and
magnetic fields. The electric field has a magnitude of 8.5 = 105 N/C and the
magnetic field has a magnitude of 2.0 = 1071 T.

Megatvely charged plate

# Represenis o magnebic fisld
cirected into the page

Numerical Response

8. The magnitude of the nstantaneous acceleration expenienced by an electron as 1t first
enters the region containing the perpendicular fields, expressed in scientific notation,

1s @b = 104 m/s?. The values of a, b, ¢, and d g8, -

(Fecord all four digits of your answer in the numerical-response section on the answer sheet.)
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