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Electric field due to charge q at distance r :        
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Energy of and torque on dipole in E-field:   
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Linear,  surface,  volume charge density :  dq = ! ds   ,    dq = " dA      ,   dq = # dV

! 

Electric field of infinite :   line of charge : E =
2k"

r
;    sheet of charge :  E = 2#k$ =$ /(2%0)  

  

! 

Gauss law :       " =  
r 
E # d

r 
A =

qenc

$
0

%       ;     " = electric flux ; k =
1

4&$
0

; $
0

= 8.85 '10
(12

C
2

/Nm
2 

  

! 

UB "UA = #UAB = "WAB = -
r 
F $ dl = -

%

A

B

& qE
%

A

B

& $ dl
%

  = q#VAB = q(VB "VA )              V=N/C 

  

! 

V =
kq

r
 ; V =

kdq

r
"     ;   V =

kpcos#

r
2

  (dipole)  ;     El = $
%V

%l
     ;        

r 
E = -

r 
& V  

! 

Electrostatic energy :  U = k
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Capacitors in parallel :  C = C1 + C2     ;  in series :     C = C1C2 /(C1 + C2)  
Elementary charge: 

! 

e =1.6 "10
-19
C  

  

! 

I =
dq

dt
=

r 
J " d

r 
A    # ;   

r 
J = ne

r 
v d   ;  vd =

eE$

m
  ; % =

m

ne
2$

 ; R = %
l

A
 ;  

r 
E = %

r 
J ,  

r 
J =&

r 
E  

! 

V = IR  ;   P =VI = I2
R =V

2 /R  ; Pemf = "I  ;  Req = R1 + R2 (series) ; Req

#1
= R1

#1
+ R2

#1  (parallel)  

! 
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Magnetic dipole :  
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