electric field and electric force

physics

If 9s>0, then dir E is away from g.
If <0, then dir E is toward q.

If qo>0, then dir E =dirF .

If qy<0, then dir E is opposite to dir F .

1qs * E ata point in space * Fongq
“electric - _ t 113 . 2 . — - - 13 .
charge”  Gauss’s Law: it;E o dA = 2 denctosed clectric ficld F=Edy f(isg,t,r ¢
& '
SC,alar For a uniform E which is perpendicular to vector; unit = N/C For met charges or 'nonoverlappmg vector
unit=C ‘ Inetq | ~ spherically symmetrical charge T
the Gaussian surface: EA = enclosed The E at a point in space distributions: unit=N
& oL ~ .
indicates what the F would - kqd,q, ,
. be on a +1C qp at that point F= r2 (Coulomb’s Law)
Point source: E = % (Coulomb’s Law) 1n space.
r
Spherical symmetry:
Outside: E = Q - = k—?
4re,r r
o e _kar
Inside uniformly charged sphere: E = R3
Inside hollow sphere: E=0
: T
Line symmetry: Outside: E =
2re,r
Inside hollow pipe: E=0
Plane symmetry: Outside: E = -2
2¢,
k= 2 ! , & = ﬁ Units for A are C/m. Units for ¢ are C/m”. Units for p (not shown in chart) are C/m’.
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physics

electric potential energy and electric potential

Os V at a point in space * U of qo,qs system
“fllethj’C “electric potential” U =Vg, “electric potential energy”
charge
scalar  This formula scalar; unit=volt=J/C For point charges or scalar; unit=J]
unit=C ~ works for a point o o nonoverlapping
source. or outside  1he V at a point in space indicates what the U spherically symmetric The U of a system of charges
a spherically would be fora +1C qp at that point in space;  charge distributions: indicates how much work it
symmetric charge 1€+ the V at a point in space indicates how _ kq,q, would take to move th@
distribution. much work it would take to move a +1C qo U=—-+ charges from o to their
from oo to that point in space. r present positions.
For qo>0, V is like “height”.
For qp<0, V is like “depth”.
electric potential difference and change in electric potential energy
Qs = AV between two points in space _, AU ofqp,qssystem
“electric - “electric potential difference”, “voltage” AU = AV -q, “change in electric
charge” AV, = —I Eedr VLY AN/ 0 - »
The symbol “V” is often used to mean “AV”. potential energy
scalar . .
wit=Cc E points from high V to low Vv,  scalar; unit=volt=J/C scalar; unit=J
indicating the sign of AV. o o
The AV between two points in space indicates The AU of a system of
=LA B ; hat the AU would be for a +1C qo moving charges indicates how
For constant E: AV =E, -Af w -0 0 ,
I between those two points in space; much work it took to
) ) i.e., the AV between two points in space move the charges from
For point sources, or outside indicates how much work it would take to move their previous positions
sphe‘nca!ly symmetric charge a +1C qp between those two points in space. to their present
distributions: positions.

For qo>0, AV is like “change in height”.
For qo<0, AV is like “change in depth”.
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