Formula sheet for midterm exam
This page (both sides), and photocopies of the front and back covers of Griffiths, will be provided
with the exam.

Electric field due to a source charge ¢ at the origin:

= 1 q.
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Force on test charge @) at ¥ due to source charge ¢ at the origin:
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Electric potential: )
V(F):—/ E.dl, E=_VV (3)
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Choosing O at infinity, potential of a source charge ¢ at the origin:
1 q
V(r) = = 4
(¥) dmeg T (4)
Gauss’s law:
fﬁ.dazQencl, vV.E=L (5)
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Poisson’s equation (reduces to Laplace’s equation for p = 0):
vy = -2 (6)
€o
Capacitance, definition of:
A
C = A%/, C = % for parallel plate (7)

Electrostatic energy for point charges and continuous charge distributions:
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W = iC’(AV) stored in a capacitor (9)
Discontinuities across a surface charge:
Eabove - Ebelow = gﬁ? (10)
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Electrostatic pressure (on surface of conductor):
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Method of Images for a grounded conducting sphere with radius R and a point charge ¢ a
distance a from the centre of the sphere:
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where ¢’ is a distance b from the centre of the sphere. For a conducting sphere at potential V;, add
a second image charge ¢” at the centre of the sphere such that
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Solutions of Laplace’s equation:
o) . Bl
Vi)=Y (Alr + Tm) Py(cos 6) (15)
1=0
V(s,¢) =Aglns+ By + Y_ (A, cosme + By, sinmg) (sm + C’ms_m) (16)
m=1
Legendre polynomials:
Py(z)=1 Py(x) = (52 — 3x)/2
Pi(x) ==z Py(z) = (352* — 3022 + 3)/8

Py(z) = (322 = 1)/2  Ps(z) = (632° — 702 + 152)/8



