
11 Electromagnetic Oscillations 
and Alternating Current 



11-1 New Physics - Old 
Mathematics 

• The spring-block system and the 
LC circuit 



11-2 LC Oscillations, Qualitatively 



11-3 The Electrical-Mechanical Analogy 
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11-4 LC Oscillations, Quantitatively 
      The Block - Spring Oscillator 
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      The LC Oscillator 
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• Second-order Differential Equations 
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 By Substitution 
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 The Stored Electric and 
Magnetic Energy 
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11-5 Damped Oscillation in an 
RLC Circuit 
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11-6 Alternating Current 
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 A sinusoidally oscillating emf E and a 

sinusoidally oscillating current i 



11-7 Forced Oscillations 

 natural angular frequency 

d driving angular frequency 

 Forced (driven) oscillations always 
occur at d  

Resonance: when  = d ,the 
amplitude I of the current is 
maximum 



11-8 Three Simple Circuits 

A series RLC circuit 



A Resistive Load 
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 Phasor - a vector rotating around a 
origin with d  



A capacitive load  
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An inductive load  
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11-9 The Series RLC Circuits 
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XL > XC: inductive load  

XL < XC: capacitive load 

XL = XC: resonance 
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11-10 Power in Alterning Circuit 
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11-11 Transformers 
• A practical example - Quebec Montreal 
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The transformer 




