Equations of Physics 321 - Electrostatics

You should know these equations, the relations between them, and their derivations.

V=)‘<£+§/£+2i and Vxa(r) and V2f(r) in Cartesian coordinates only
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Other derivatives and identities will be given in the exam if needed.
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State and understand the uniqueness theorem for Dirichlet and Neumann boundary conditions.

Image of point charge q at r; in the conducting plane z = 0 is —q at —r;.

Image of point charge q at r; in the neutral conducting sphere r=R is q'=—qR/r, atr, = (R/r,)’r, and —q" atr =0.
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Dipole moment: p =_frp(r)d3r potential of dipole: V, (r)= for (-g)—e—(q)

For fixed dipole in E-field, Energy:U=-p.E  Force: F=-VU =V(p.E) Torque:N=pxE
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Polarizability of molecule: p = aE o = 4mggx(characteristic volume) D=gE+P VP=-p, Pn=g,
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Linear dielectric: P=ygE D= (1+y)aE=g&E VV = Py =P — P4 =[——1pr Energy density: -
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Boundary conditions between dielectrics: E'=E,' »V,=V, and D,'-D," =0, — 5r1% =¢, 88V2 if op=0.
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Conductor corresponds to &, — o Parallel plate capacitor: C = &&A/d
du _ﬁ dcC

total __

Force to move piece of dielectric out of capacitor = F, = —
dx 2 dx

V
dUtotaI = dUbattery +d (Q_j

QorV



