
1 2

2

k Q  Q
F = 

r

+ -charges opposite attract like repel

Coulombs Law

T

F 
E = 

q
Electric field qT (+ test charge)

Superposition Principle ïsolution (A+B)= solution (A)+ solution (B)

vector sum of  forces

E Field Lines

E Field behavior in/at-surface-of metals

inside

surf o

q
E  A  

Ů
^
D =ä Gausses' Law

1-0

Cancelation/screening

Summary Page week 1

1

4
o

k =
pe

 
 



1-1



micro coulomb
1-1a



1-1b

Examples

F= force on q1 (due to q2) 

q1 q2

-6 C +4 C

F= force on q2 (due to q1) 

F= force on q1 (due to q2) 

q1 q2

+6 C +4 C
F= force on q2 (due to q1) 

F= F   by Newtonôs 3ôrd Law (and later, Coulombôs Law)

Note: forces along straight line between charges



1-2http://phet.colorado.edu/sims/html/balloons-and-static-electricity/latest/balloons-and-static-electricity_en.html

Where does charge come from?
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2 point charges

Coulombôs Lawq1 q2

Electrostatic force

¶ Force depends on magnitude of both charges

(q1 q2 like m1 m2 in Newtonôs Gravity)

¶ Force decreases with distance like 1/r2

(again like Newtonôs Gravity)

¶ Force acts along straight line between point charges

(again like Newtonôs Gravity)
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¶ Force very big 1039 bigger than Gravity



Note: 1e- - 1.6 (10)-19 C

or 1C                        6.3 (10) 18 e-

Consider the He nucleus: p+ n r About 10-15 m 

What is the repulsion force between protons?

F ~ 230 N repulsive 

Strong nuclear force (see end of sem.) balances this 

repulsion.

p+ n

2 9 -19 2

2 -15 2

k q 8.99 (10)  [1.6 (10) ]
F = =  

r (10 )
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Forces and directions on Q1 &Q2

r = 1m

F1

Q1= -6(10) ï6C

F2

Q2 = +4(10)-6C

= 216(10)-3N  in magnitude

F1=Fon1 due to 2= +.216N (attractive = toward other charge)

F2=Fon2 due to 1= -.216N (attractive =toward other [1] charge)

Force reaction force pair NEWTONôs  3rd LAW
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1-4a

Example

+

signs come from + definition

+ def.

-6 ɛC +4 ɛC



http://hyperphysics.phy-astr.gsu.edu/hbase/electric/elefor.html#c1
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Net force ­ superposition of forces due to individual charges
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Example: 3 co-linear charges

Consider force on Q2

to right

Consider 

total force  F on Q2

+ direction def.

1-6



Electric Field

1-7

= Force per unit charge

0

F 
E = 

q

¶ Define

E
= 0 F q  Eor



Electric field of one point charge

1-8

magnitude !

Direction = direction of force on + test charge ! 

on straight line between points

Group of point charges:

add electric fields of point charges like vectors !!



+

+ dir

Example: E at point, P, between 2 point charges

q1 q2
test 

charge
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- 3 C - 4 C
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Vector addition of E fields: use symmetry to simplify when possible 

1-9

(place + test charge at center)
Q. Electric field at center

E fields cancel so Etot=0

homework problem help
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Vector addition of E fields: symmetry continued 

1-9.1

Q. Electric field at center
homework problem help
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attractiverepulsive

E Field Lines

¶direction =

force direction

on + test charge

(away from +)

(toward -)

¶line density afield magnitude
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Static (no charge motion) condition
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5     E concentrate at sharp points

(low radius of curvature)

-
-

-

-

-

would cause motion 

(violates static)

minimize force (energy)

1-11.2

- - - - - - - - -
Electric field ^surface!!!!
Electric field constant

E¤flat plane
for

later



E concentrate at sharp points (low radius of curvature)

can move

apart

-decrease 

density

canôt move

apart 

(surf. contains)

enough E 

can actually 

rip charges 

from surface
1-11.3



Faraday Bucket

can accumulate charge !!
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1-11.4



continuous charge  accumulation  !!

sharp points ïbig electric field

charge transferred

sharp points ïbig electric field

Van de Graff generator

-
-

-

- - -

+
+ +

+
+

- static charge induced on inside of rubber belt

- charge on

rubber belt drained

+ charge left on

rubber belt

+ pulled off 

belt

metal

pulley

plastic

pulley

1-11.5



Electric Flux

1-11.6


