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PHYS 301 
Electricity and Magnetism

Dr. Gregory W. Clark

Fall 2019

Today!
• Quiz!!

• Integral vector calculus
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Two Theorems:

) 0

) i s  p a th  i n d e p e n d e n t

) 0 c lo s e d  lo o p s

)

b

a

i F

i i F d l

i i i F d l

i v F V

  



  

 




 





 


For Curl-less (irrotational) fields:
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For Divergence-less (solenoidal) fields:
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Recall that 
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In 1D:
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Limits are actually arbitrary, 
as long as they include x = 0!

More generally,
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In 3D:

So …………
it turns out that
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• The fundamental theorem of curls:

• Also called STOKES’ THEOREM

• NOTE:

Integral Calculus: Curls
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