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1. Useful Formulas
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where 7 is the volume, enclosed by a closed surface S
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where S is the surface bounded by curve C

2. Coulomb’s Law and Electric Field
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Here r— position vector of point, where it is calcu-
lated. ' — position vector of source wrt origin.

For continuous charges-
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3. Maxwell’s Equations(Statics)
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4. Electric Potential
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and in charge free region:
V2V =0
Potential is defined as,
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Now, in Electrostatic conditions E is a conservative
field. So it follows the 2nd maxwell’s equation.

5. Electrostatic Potential Energy
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But, applying Gauss’s Law, we obtain-
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Hence, the total Energy in the field is,
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all space
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Energy Density is % = %EOEQ

6. Multipole Expansion
f(z) is a complex function, where z € C

e Monopoles: Any charge configuration, whose po-
tential at large distances varies as:
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Monopole Moment- Q = > ¢;
Field: f(z) =271

o Dipoles: From equivalent definition,
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Dipole Moment- p = Y ¢;7; = [ 7dq
Potential- V = k‘%
Electric Field- %2 (2 cos § #+sin 6 §) < f(z) =
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e Quadrupoles:

Field: f(z) =273

Quadrupole moment is defined as:
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Here, §;; = Kronecker delta function
7, = component of 7, (k** charge) along i axis.
i € {w,y,2}

o Octupoles: f(z) =274



