BENTAMIN FRANKUINT?

/ YES?
T BRING A MESSAGE
FROM THE FUTURE!
TOONT ‘HAVE MUCH TIME.. WHAT IS IT?

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

WE WERE GOING TO USE THE TIME MACHINE TO

FREVENT THE ROBOT AFDCALYPSE, RUT THE
GUY WHO BUILT IT WAS AN ELECTRICAL ENGINEER.

http://xkcd.com/567/



http://xkcd.com/567/
http://xkcd.com/567/

electrical energy
& capacitance

today & tomorrow
first: wrap up Gauss’ law, then potential
capacitors/dielectrics tomorrow

rest of the week: circuits/current/resistance
NEXT MON: exam |

problem-based, cumulative

more details throughout the week
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= qV1 =q1 V>

PE = (1 due to 2) = (2 due to |)

PE = (E to bring | close to 2)
(E to bring 2 close to 1)

PE = (E required to build this thing)



oh noes, what about three charges!?
still just pairs.




PE = PE1go + PEsgs + PE1g3 = PEog1 + PEsgo + PEsg1 = ke (w+%+%)
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what is the potential energy of the “crystal”

‘ ’
*
*



Py we just have to sum the energy of all

1
a . . .
unique pairs of charges.
: é so how many are there!
ways of choosing pairs from five charges = (Z) = °Cy = o (55!_ ) = Z 111 g ; 1 = 10
(1,2) (1,3) (1,4) (1,5)
(2,3) (2,3) (2,9)
(3,4) (3,5)
(4,5)
#., pairing type separation pairs
4, center-corner a (1,5) (2,5) (3,5) (4,5)
4, adjacent corners av/2 (1,4) (3,4) (2,3) (1,2)
2, far corner 2a (1,3) (2,4)



P FEsquare = 4 (energy of center-corner pair) + 2 (energy of far corner pair) + 4 (energy of adjacent corner pair)
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it works for more complicated stuff







Potential & Conductors

e

travel along surface:
E perpendicular to path
everywhere

no work done!
can move on surface for free

electric force is
conservative ...

potential energy depends only
on position, hot path



lines of equal potential are perpendicular to field lines

equal field = constant force; move this way, change E
equal potential = equal energy; can stay here, but need KE



contours of const E = constant force

can move along these, but change energy
contours of constV = constant energy

can move along these without changing E



V contours - places you can exist with a certain energy



equipotential lines!?
contours of constantV

no work to

move along them
(like gravity)

X,y = spatial coordinates
potential constant on lines

2d

~~

X,y = spatial coordinates 7
z = electric potential

3d







conductor = mirror for field & potential lines




Circuit diagram symbol for voltage sources:
Batteries: L| - L| [[F—

General constant voltage source: _@_



L FINALLY
FINISHED MY
TESLA CoiL!

ZR 7

xkecd.com

HOW DID YOU THE WORLD DOESN'T

O THAT (1 Yy ACTUALLY MAKE SENSE.

~_ SUIENCE DOESN'T WORK.

._L.l....., e NC ONE -rC(,D \.U,;' BECAVSE

i,% | YOU'RE. 50 CUTE WHEN
YOU GET INTO S0METHING. NORMAL S—

PERSON

STILL, NEAT TOY.
\
_ NOW YOURE
HOVERING!

I WONDER |F
THAT HAPPENS EVERY
TIME.

T GUESS I
SHOULDNT DO THAT

00

i ¢

vt’*:lé

I GUESS YOU'RE STILL
NOT GETTING THIS.
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