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Why Study Electromagnetics?

 Power – describes the operations of our technologies 
at the most fundamental levels

 Conceptual Ability – stretches visualization andConceptual Ability stretches visualization and 
analytical skills like no other

 Creativity – principle root of inventive contribution in 
our profession

 Magic – the ability to derive complex behavior with 
pencil and paper that corresponds to real physicsp p p p p y

 Art – aspect of beauty and elegance in 
electromagnetic phenomena
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Samuel Morse (1791-1872), the Artist
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Dying Hercules The Chapel of the Virgin at Subiaco

Samuel Morse (1791-1872), the Inventor

 1825: wife dies before Morse 
returns home due to horse-
sent messagesent message

 1832: meets Prof. Charles 
Jackson, learns of the 
electromagnet

 1844: first telegraphed 
message, Baltimore to 
Washington

 1845: formed Magnetic 
Telegraph Company
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Circuit Model of a Telegraph Network
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Scaling with Frequency
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Analogy Based on Frequency Scaling
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Schematics for a Transmission Line
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Circuit Element for a Transmission Line
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Where is Transmission Line Theory Important
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When to Use Transmission Line Theory
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