MOTION OF CHARGED
PARTICLES IN A UNIFORM
cELECTRIC FIELD



IlEREIECiicicldiexerts a force on a charged particle:
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The vector 1s the electric
field at this point.

E

The force on a positive charge
1s in the direction of E.
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The force on a negative charge is
opposite the direction of E.



A parallel-plate capacitor.
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The electric field of a capacitor.

(a) Ideal capacitor
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an edge
view of the
electrodes.

The field is constant, pointing from
the positive to the negative electrode.

(b) Real capacitor
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A weak fringe field extends
outside the electrodes.






Quick Quiz

Rank In order, from
argest to smallest, the
forces F; to Fe a proton
would experience If
places at points a to e
in this parallel-plate
capacitor.




T Fon q IS the only force acting on g, It causes the chargea
particle to accelerate with




Exercise

An electron gun creates a beam of electrons moving horizontally
with a speed of 3.3 X 10’ m/s. The electrons enter a 2.0-cm-long
gap between two parallel electrodes where the electric field 1s

= (5.0 X 10*N/C, down). In which direction, and by what

angle, 1s the electron beam detlected by these electrodes?
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E = (5.0 X 10* N/C, down)

Deflection plates



Homework
Serway P23.41,p. /3/

An electron and a proton are each placed at rest in an electric field of 520 N/
C. Calculate the speed of each particle 48.0 ns after being released.

Serway P23.43 p. /3/

A proton accelerates from rest in a uniform electric field of 640 N/C. At some
ater time, its speed has reached 1.20% 0% m/s (nonrelativistic, since v is much
ess than the speed of light). (a) Find the acceleration of the proton. (b) How
ong does It take the proton to reach this speed?! (¢) How far has it moved In
this time? (d) What is its kinetic energy at this time?

Serway P23.47,p. /3/
A proton moves at 4.50% 10> m/s in the horizontal direction. It enters a
uniform vertical electric field with a magnitude of 9.60% 103 N/C. Ignoring any
oravitational effects, find (a) the time It takes the proton to travel 5.00 cm
horizontally, (b) rts vertical displacement after it has traveled 5.00 cm

horizontally, and (c) the horizontal and vertical components of its velocity after
it has traveled 5.00 cm horizontally.



