
Physics 542 – Test 1 Important Formulas and Topics 
 
 

Magnetic Materials (Ch.20) 
 
𝐦𝒕𝒐𝒕 = ∫ 𝐌(𝒓)dτ𝑽  Current densities : 𝐉𝐦 = 𝛁 ∧𝐌									𝐊𝐦 = 𝐌 ∧ 𝐧0 
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l.i.h magnetic materials:  𝑴 = 𝜒+𝑯   then  𝑩 = 𝜇%(1 + 𝜒+)𝑯 = 𝜇%𝜅+𝑯 = 𝜇𝑯  𝑢+ = ,#
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Displacement Current, Maxwell’s Equations & Poynting Vector (Ch.21) 
 

𝑱𝑫 =
𝜕𝑫
𝜕𝑡  

Gauss/Coulomb:  ∇ ∙ 𝑫 = 𝜌0  ∮ 𝑫 ∙ 𝒅𝒂 = ∫ 𝜌0𝑑𝜏&1  

Faraday :   𝛁 ∧ 𝑬 = − 2𝑩
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  ∮ 𝑬 ∙ 𝒅𝒔 = − 25$
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= − 2
24 ∫ 𝑩 ∙ 𝒅𝒂16  

”Nobody’s” : 𝛁 ∙ 𝑩 = 0  ∮ 𝑩 ∙ 𝒅𝒂1 = 0 

Ampere : 𝛁 ∧ 𝑯 = 𝑱𝒇 +
2𝑫
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  ∮ 𝑯 ∙ 𝒅𝒔 = ∫ 𝑱𝒇 ∙ 𝒅𝒂 +16 ∫ 𝑱𝑫 ∙ 𝒅𝒂 = 𝐼0789:;<7= + 𝐼>789:;<7=1  

Boundary conditions:  𝐷-8 −𝐷?8 = 𝜎0										𝐵-8 − 𝐵?8 = 0										𝐸-4 − 𝐸?4 = 0											𝐻-4 −𝐻?4 = 𝑲𝒇 ∧ 𝒏0 

Poynting Vector:   𝑺 = 𝑬 ∧ 𝑯 

Poynting Theorem: − 2
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^& 𝑑𝜏 = 𝑊 + ∮ 𝑺 ∙ 𝒅𝒂1    where W is the rate of heat dissipation 

   𝑊 = ∫ `𝑱𝒇 ∙ 𝑬a& 𝑑𝜏 

Motion of Charged Particles (App. A) 

Lorentz force law: 𝑭 = 𝑞(𝑬 + 𝒗 ∧ 𝑩) 

 

 


