
Professor	  Jasper	  Halekas	  
Van	  Allen	  70	  [Clicker	  Channel	  #18]	  
MWF	  11:30-‐12:30	  Lecture,	  Th	  12:30-‐1:30	  Discussion	  
	  



1.  Know	  what	  gravitational	  and	  electrostatic	  fields	  and	  
potentials	  are	  and	  how	  to	  compute	  them	  directly	  
from	  charge/mass	  distributions	  

2.  Know	  how	  to	  use	  Gauss’s	  law	  to	  compute	  the	  fields	  
from	  symmetric	  charge/mass	  distributions	  

3.  Know	  how	  to	  go	  from	  field	  to	  potential	  and	  back	  

4.  Know	  how	  to	  use	  conservation	  of	  energy	  

5.  Know	  how	  to	  deal	  with	  conductors	  















¡  Point	  in	  the	  direction	  tangent	  to	  the	  electric	  
field	  [the	  direction	  of	  the	  force	  on	  a	  positive	  
test	  charge]	  

¡  Start	  and	  end	  only	  at	  charges	  
§  Out	  from	  +Q,	  into	  -‐Q	  
§  The	  more	  charge	  Q,	  the	  more	  field	  lines!	  

	  
¡  Are	  more	  closely	  spaced	  where	  fields	  are	  
stronger	  



The	  number	  of	  field	  lines	  through	  a	  closed	  surface	  does	  not	  depend	  on	  the	  shape	  of	  the	  surface!	  
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More	  Generally	  

Electric	  Potential	  V	  =	  U/q	  



+Q,	  +Q	   +Q,	  -‐Q	  



¡  Given	  this	  electric	  potential,	  how	  much	  kinetic	  
energy	  would	  an	  electron	  (charge	  =	  –e)	  starting	  
at	  x	  =	  0	  need	  to	  escape	  to	  x	  =	  +∞?	  	  

1  KE	  =	  e(UA-‐UB)	  
2  KE	  =	  e(UB)	  
3  KE	  =	  e(UA)	  
4  KE	  =	  0	  

UA	  
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Field	  always	  points	  downhill!	  





For	  Spherical	  
Symmetry	  

Generally	  



Positive	  charges	  want	  to	  “roll	  downhill”	  (gaining	  kinetic	  energy)	  
Negative	  charges	  want	  to	  “roll	  uphill”	  (also	  gaining	  kinetic	  energy)	  

Force	  is	  along	  field	  lines,	  so	  perpendicular	  to	  equipotentials	  





Conductor	  



Uniform	  Charge	  Density	  







Given	  two	  adjacent	  conductors	  with	  finite	  
thickness	  but	  infinite	  lateral	  extent,	  each	  	  
with	  a	  total	  area	  charge	  density	  σ	  on	  it,	  	  
how	  will	  their	  charge	  density	  be	  distributed?	  
	  
A.  On	  right	  side	  of	  right	  conductor,	  left	  side	  

of	  left	  conductor	  
B.  On	  left	  side	  of	  right	  conductor,	  right	  side	  

of	  left	  conductor	  
C.  On	  right	  side	  of	  both	  conductors	  
D.  On	  left	  side	  of	  both	  conductors	  



¡  Always	  have	  zero	  electric	  fields	  inside	  them	  (at	  least	  in	  
steady	  state,	  which	  is	  usually	  quickly	  reached)	  
§  Any	  net	  charge	  goes	  to	  the	  exterior	  
§  Any	  imposed	  field	  is	  canceled	  out	  in	  the	  interior	  


