
PHYS301 Electricity and Magnetism 

Here are a few things that you should know – have committed to memory – for our first exam! 

 
1/22 2 2

x y zA A A A A     


                                    ˆ /A A A


  

  cosi i
i

A B A B AB   
 

  

 

ˆˆ ˆ

sin   and  x y z

x y z

i j k

A B AB A B A A A

B B B

   
  

  

  1 2 3
ˆˆ ˆˆ ˆ ˆ ˆ ˆˆ, ,i x e j y e k z e        

  ˆˆ ˆ   in Cartesian coordinatesr ix jy kz  


  

    and how to visualize it!r r 
 

r   

  ˆ ˆ ˆx y z
x y z

  
   

  


  

    , , [div, curl, & grad] in Cartesian!V V f   
    

  

  ˆ ˆ ˆdl xdx ydy zdz  


  

  
0 if 

Kronecker delta: 
1 if ij

i j

i j



  

  

✔ Levi-Civita symbol 

The three fundamental theorems of vector calculus  

  ✔ Spherical & cylindrical coordinate variables & unit vectors +how to use them!  

  ✔ Dirac delta function: ( ) & ( )x a r a  
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  ✔ Curl-less field theorem & divergence-less field theorem   

  Coulomb's law and F qE
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  Meanings of ( ), ( ), & ( )r r r    
  

  Maxwell's equations and the Lorentz force law   

[✔ indicates items that are okay to put on your 3 x 5 inch card] 


