
Physics 712 – Electricity and Magnetism 

Equations for Midterm Exam 
 
The following equations you should have memorized  
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Gauss’s Law 
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Cartesian coordinates: 
Gradient, Divergence, 

Curl and Laplacian 
3D Integrals: 
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Vector 
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Method of 
images (plane): 
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Energy Density 
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The following equation you need not memorize, but you should be able to use them if given 
to you: 
 
 
 
 
 
 
 Spherical and 

Cylindrical coordinates: 
Gradient, Divergence, 

Curl and Laplacian, and 
3D integrals 
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Surface 

ˆD n

Method of Images 
for Spheres 

2

,
aq a

q r
r r

   

Green’s Function 
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Complete functions for 1D 
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General Solution of Laplace in Spherical 
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Normalization 
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Spherical 
Harmonics

Multipole Expansion 
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Bessel’s Equation 
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Method of Images for 
Dielectrics 
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Energy 
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Force on a Wire 
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B-field from Straight Wire 
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Polarization and 
Magnetization 
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Biot-Savart Law 
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