Jan 18 lec covers section 1-4 and 2-4 along with material on conservation
laws which is not in the book (references are given below).

Review for the Monday 1/2 exam (30 minutes):

-one problem on deriving areas or volumes of circles, cylinders, or spheres

line or surface charge distribution.
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Il only have to justify the set-up of the integral with limits correctly in these problems.
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What happens with a charge offset from the center of the first sphere?
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Fundamental theorem of calculus

sum changes in f to get total change at bndry a

Integal of derivative over interval is the value of function at end points (bndries)
- — —
Fundamental theorem of diverences %v ° F X/T — ?. &) o

Integral of derivative (divergence) over region (volume) is value of function at bndry (surface)
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-Advantages of differential form:  Coulombs law becomes a partial differential equation.

— C = f
'’ - /e Use numerical method to iterate solns
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nples of Gauss's law

formly charged sphere
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Close to the surface

afinite plane of charge

Superposition principle




Conservation of charge continued. 5
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tp://en.wikipedia.org/wiki/Continuity equation

th

S &Xa PD1CS O 4=-CUrre N SpPeCia Crativity, TIiaraG aynailr ;
ermodynamics, quantum mechanics, general relativity, quantum chromodynamics

tr

affic flow continuity equation




Examples of vector calculus in fluids

http://en.wikipedia.org/wiki/Navier%E2%80%93Stokes _equations




