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1. A material has conductivity σ  and permittivity ε .  It is in an electric field of 

frequency ω .  Find the ratio of the conduction current to the displacement 
current. 

2. We often ask if a material a good conductor or a good insulator. We see from 
question 1 that this depends on the frequency. For copper 7

05.8 10 ,σ ε ε= × =  and 

for Teflon 8
03 10 , 2.1σ ε ε−= × = . For a frequency of 1 megahertz determine if 

copper and Teflon are good conductors or good insulators.  What is a general 
criterion we can use? 


