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Problem 2.56)  

a) 𝜌𝜌bound
(e) (𝒓𝒓, 𝑡𝑡) = −𝜵𝜵 ∙ 𝑷𝑷(𝒓𝒓, 𝑡𝑡) = −𝜕𝜕𝑃𝑃𝑧𝑧

𝜕𝜕𝜕𝜕
= −𝑃𝑃0𝜅𝜅 𝛿𝛿(𝑦𝑦) cos(𝜅𝜅𝜅𝜅 − 𝜔𝜔𝜔𝜔). 

 𝑱𝑱bound
(e) (𝒓𝒓, 𝑡𝑡) = 𝜕𝜕𝑷𝑷

𝜕𝜕𝜕𝜕
= −𝑃𝑃0𝜔𝜔𝜔𝜔(𝑦𝑦) cos(𝜅𝜅𝜅𝜅 − 𝜔𝜔𝜔𝜔)𝒛𝒛�. 

 𝜵𝜵 ∙ 𝑱𝑱 + 𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

= 𝜕𝜕𝐽𝐽𝑧𝑧
𝜕𝜕𝜕𝜕

+ 𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

= 𝑃𝑃0𝜔𝜔𝜔𝜔𝜔𝜔(𝑦𝑦) sin(𝜅𝜅𝜅𝜅 − 𝜔𝜔𝜔𝜔) − 𝑃𝑃0𝜅𝜅𝜅𝜅 𝛿𝛿(𝑦𝑦) sin(𝜅𝜅𝜅𝜅 − 𝜔𝜔𝜔𝜔) = 0. 

b) 𝜌𝜌bound
(e) (𝒓𝒓, 𝑡𝑡) = 0. 

 𝑱𝑱bound
(e) (𝒓𝒓, 𝑡𝑡) = 𝜇𝜇o−1𝜵𝜵 × 𝑴𝑴 = 𝜇𝜇o−1 �

𝜕𝜕𝑀𝑀𝑦𝑦

𝜕𝜕𝜕𝜕
𝒛𝒛� − 𝜕𝜕𝑀𝑀𝑦𝑦

𝜕𝜕𝜕𝜕
𝒙𝒙�� = 𝜇𝜇o−1𝑀𝑀0𝜅𝜅 𝛿𝛿(𝑦𝑦) sin(𝜅𝜅𝜅𝜅 − 𝜔𝜔𝜔𝜔)𝒙𝒙�. 

 𝜵𝜵 ∙ 𝑱𝑱 + 𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

= 𝜕𝜕𝐽𝐽𝑥𝑥
𝜕𝜕𝜕𝜕

+ 𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

= 0. 

 


