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Physics 131

Prof. E. F. Redish

BENTAMIN FRANKUINT?

[ YES?
T BRING A MESSAGE
FROM THE  FUTURE!
T DONT HAVE MUCH TIME.

|
THE CONVENTION YOURE SETTING
FOR ELECTRIC CHARGE 1S BACKWARD,
THE ONE LEFT ON GLASS BY SILK
SHOULD BE. THE NEGATIVE CHARGE.

WHAT IS IT?

WE WERE. GOING To USE THE TIME MACHINE To

FREVENT THE ROBOT ARDCALYPSE, RUT THE
GUY WHO BLILT IT WAS AN ELECTRICAL ENGINEER.
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Foothold 1deas:
Fields

B A field 1s a concept we use to describe anything that varies ™
in space. It is a set of values assigned to each point in space 8
(e.g., temperature or wind speed).

B A force field 1s an 1dea we use for non-touching forces.
It puts a force vector at each point in space,
summarizing the effect of all objects that would
exert a force on a particular object placed at that point.

B A gravitational, electric, or magnetic field 1s a force field
with something (a “coupling strength”) divided out so the
field no longer depends on what test object 1s used.

- Fting on m = Foting on g Field is ’rbe Xalue at a position
8= = in space “ r“ assuming
i q that the force is measured
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In Equations

F=F . +F + F + F + ...
q 174 Q> >4 Q3 —q Q4 9
L — kCQQl = kCng i kCQQ3 - chQ4 -
F;_—zn+ > l’2+—27"3+ > 7"4+...
h ) £ Fy
where
r, = distance from Q, to g r, = direction from Q, to ¢ (mag. 1, no units!)
r, = distance from Q, to g r, = direction from Q, to ¢ (mag. 1, no units!)
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Making sense @;r.;\s
d v |

m Notice that F /g does NOT depend on g/
m For one source charge

. k.q0, _ — F k.O,
Fq: Czlr1 Eq: C]: Czlr1
h q h

B For many sources

. keqQ, - keqQ, - keqO, . F kO . kO, kO
— - - = _ qg __ cx1l o cCx2 o cCx3 ~
P =——n+t—F"n+—"n+.. E =—=—Fn+t—""n+—"1+..
h r, I q r r, Iy

B Why not? Why did I label £ with a ¢g?
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