
 HOMEWORK    5 

Due: Tuesday,  March  7 

Problems:  EM waves in vacuum and media; Wave Polarization 

  Energy and Momentum of EM waves ( Sections 9.2,9.3.1 and 9.3.2 Griffiths) 

 9.9;  9.12;  and   9.14   

Problem  5 

Suppose the electric field in an electromagnetic wave is 

𝑬(𝒓, 𝑡) =  𝐸0  
(𝑒𝑧�   − 𝑒𝑥�)

√2
sin( 𝑘𝑦 −  𝜔𝑡), 

where  𝐸0,𝑘, and 𝜔   are respectively the amplitude, wave number, and frequency 
of the electromagnetic wave 𝑬(𝒓, 𝑡). Determine: 

(a) the magnetic  field;

(b) the Poynting vector.


