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07 - Parallel PIlates

Electricity and Magnetism
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Clectric _Ffields in PIavallel FIlates

On the diagram of the parallel plates, draw the arrows for the electric field lines.
Sore. Stvevih

How would you describe the electric field between parallel plates? Uni Fo(r’) A éw!,
T

If an electron were places in the electric field, what direction would it go? \)(7

Remember that a = F/m.
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Cleetvie Potentinl (Yoltage)

Gravitational Potential Energy

AE, = mgAh
What happens to the AE,?
Ep— E
Potential Erergy P K

)

o Kinetic Enacgy
L) Energyout

.

Electric Potential Energy A Ep

- . O" k'
Where would the particle have the most energy? /{US} EP at P°5"‘ qu

fha Ex ot quﬁu. (EP"’EK)
Where would it have the least energy? Sl"l Eﬂ ewljvo‘\!dl.
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Definitions and Lquations

Electric Potential Energy -

J:-Fd

W=aE

A A TR G T A A QI
AR A 0 R AR

Electric Potential -

Electric Potential Difference -

Putting work into system L+
being stored as E, —._-

/E, ZEp  HNFv

Energy stored in a system of two charges a certain distance
apart; change in electric potential energy equals work done to
move a small charge (AE, = W)

Ep= 7V

Ep2EK
qu", - ‘i"wl
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Electric potential energy stored per unit charge at a given point
in an electric field.

y=
q

Change in electric potential experienced by a charge moving
between two points in an electric field.

~AL;
AV =—=*
~4.

Alternate Units for Electric Field
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Remember that W=F*d and W=AE

B ==
-
And we defined AV = ";—E
L AV
|E] =—;

[E] = £, Units QN/C) ox (Vim)|
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Alternate Zfnits for Cnergy - Llectvon Y olts

Often energy is in the magnitude of x10-1® J, so physicists often convert the units to electron
volts from Joules. The conversionis 1 eV = 1.60 x 10-1° J.

Coulomb’s Law Constant.. k= 8.99 x 10° N-m?%/C?
Electron-Voltsmmrmmmrm— e V=160 % 10=2)-

| Index of Refraction of Air. n=1.00
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Q1: A small charge of 3.2 x 10-'° C is moved between two parallel plates from a position
of 20x10°Vto4.0x10%V.

3
a) What is the potential difference between the two positions? AV.=2.0xl0 V
b) What the electric potential energy gained in J and eV?
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Electricity and Magnetism!
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Q2: A cathode ray tube accelerates electrons between charged parallel plates. These electrons
are then directed toward a screen and create an image. If the plates are 1.2 x 102 m apart and
have a potential difference of 2.5 x 104 V between them, determine the magnitude of the electric

field between the plates.
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