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m The idea of a field is to fill space with information
about what a particle would do
if it found itself at any point.

m At each point in space we place an arrow
showing the direction of the force
a test-object would feel if it were S@R
(Cheshire Cat principle)

m In principle, we fill space
with these arrows.

m In practice, that would make 1t
hard to see what’s going on
so we only draw a few representative ones.
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Electricity 1s a non-touching force like gravity.
However, it is MUCH stronger than gravity.

(38 orders of magnitude)

As a result gravity is only noticeable

when 1t comes from HUGE objects (like a planet).
Since planets are much bigger than we are,

you have to move distances compared to planetary radii
to see it change much, it looks constant.

Because the of larger strength of electricity

it changes a lot over short distances.

We need to have a way to keep track of this.
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a force towards the center of the earth-

—

Numlvs HSW

mIn oiﬁ, to have our information not depend
ar test ve don’t put the force,

!: 9_@ ‘ !dm Qﬂmmm of the test object).

grav. field of earth = ﬁmi§ =g
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m Vector plot

m Field line
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ClLICKER.

ARE F/ELDS REAL
OR APE THEY TUST
MHANDY WAYS TO
REPRE SENT REAUTY-?

). THEY RE REAL.

2. THEY RE TUST

SOV |
CONVENIENT PICTORES



CLICKER

—F TJTHERES NO

“rEST MASS AT A
F/1EWD

POINT, ) S 771"5'?

STILL THERE !



m For convenience in describing the effect of lots of
charges we introduce the electric field.

m The electric field at a point in space 1s the force a
test charge would feel if it were placed at that
point, divided by the magnitude of the test charge.

m The field is a vector assigned to a point in space.

m The field is independent of the test charge used
to measure 1t.

b

Nu@
q
(test charge q placed at the point r) 6

E(F)= F =qE(F)

3/5/04



1. remain at rest in its initial position.

move at a constant speed.

move at a constant velocity.

L

vith a linearly changing

LR W
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move at a constant acceleration.

acceleration.



m A positive charge might be placed at one of three
different locations in a region where there is a
uniform electric field, as shown below.

m  How do the electric force, F, on the charge at
positions 1, 2, and 3 compare?
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e

F greater at 1.
F greater at 2.
F greater at 3.
F is zero at all three places.

F at all three positions 1s
the same but not zero.
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/F A POS/T/VE CHARCE

ENTERS TH»E REGI)ON
OF UNIFORM E FROM
THE LE/:‘[: MOVINGE WITH
CONSTANT SPEED VYo,

WHAT wouUdLD BE TS
—+~RATECTORY ?

WHAT IF 1T WERE AN
E LE CTRoN ,?
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m Note each force 1n the E,oSm
contribute to the work. Start w

385 as a ogunw of son 0959 we
define a potential energy

~AU, =W,

l

3/8/04 Physics 122



the electric :Bss al,

F
q

E =
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m Just like the electric field, the electric
potential can be defined at any point in
space.

m For any point in space, r , the electric
potential at the point is the negative of the

work required to bring a test charge, ¢,

from ooto7 divided by g.

m The electric potential is a scalar
(has no direction) so it’s easier to work
than the E-field.
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m E-Field

m Potential

m Potential

® Energy
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g="o & [E]=N/C

AU =-FAd  [AU]=N-m=]

_av
q

For 1 electron (chargee =1.6x107" C)
Energy = eAV ="AV electron volts"

1eV=1.6x10""17 13

AV [AV]=J/C=V



m When a positive charge is released from rest in a uniform

electric field what happens to the electric potential energy
of the positive charge?

It will increase because the charge will move

in the direction of the electric field.

It will decrease because the charge will move

in the direction opposite to the electric field.

It will decrease because the charge will move

in the direction of the electric field.

It will remain constant because the electric field

is uniform.

It will remain constant because the charge remains at rest.
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CONDUVLCTORS

|/ ALL CHARCES
ARE STATIC (/va'l'
MOVING — VO CURRE"”)

A CONDULCTOR IS
EQUIPOTENTIRL



FIELDS AnND
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LAVSS S LAW

FonSIDER POINT CHARCE
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