In the summer of 1831, in Edinburgh, Scotland, James Clerk Maxwell was born. Later that same summer, in London, the forty-year old English experimental physicist Michael Faraday first observed the phenomenon of magnetic induction, the creation of an electric current by a changing magnetic field. This discovery completed the circle of ideas that had begun a decade or more earlier, when Orsted and Ampere showed that electric currents produce magnetic forces. 

Maxwell's first paper on electromagnetism, On Faraday's Lines of Force , appeared in 1855, when he was about 25 years old. The paper involved mathematical development of the results of Faraday and others and established the mathematical methods Maxwell would use later in his more famous work On Physical Lines of Force .

Although Maxwell did not have available all of the compact vector notation we have today, his work was mathematically difficult. The following is an excerpt from a letter to Maxwell concerning this point.

There is one thing I would be glad to ask you. When a mathematician engaged in investigating physical actions and results has arrived at his conclusions, may they not be expressed in common language as fully, clearly and definitely as in mathematical formulae?  If so, would it not be a great boon to such as I to express them so? - translating them out of their hieroglyphics, that we may work upon them by experiment. 

When you feel discouraged by the vector calculus, remember that you are not alone. In fact, the author of the letter was Michael Faraday, himself.  

