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Oppgave 1 

 

 
 



English text: 

 

A sphere of radius R and permittivity = 0 has a charge Q > 0 distributed 

over its volume.  Outside it is air. 

a) What is the charge density r of charges in the sphere. 

b) Find the electric field strength E and the potential V outside the sphere as 

a function of distance. 

c) Find the electric field strength E  and the potential V as a function of r 

inside the sphere. 

 

The charges are now removed from a spherical cavity as seen in the figure.  

d) Show that the field strength in the center of the cavity is the same as 

before you removed the charges. 

 

e) Show that the field strength in a point P outside the sphere (see the figure) 

is given by 

 

E=…..(see equation in Norwegin text) 

 

 

 

Oppgave 2 

 

English text: 

An electrostatic dust precipitator removes dust from industrial smoke. Each 

dust particle is given a charge Q at the entrance to the precipitator. This 

consists of two two plates with a voltage difference V. The dust particles 

move with the smoke and, is deflected by the electric field and   is collected 

onto the plates. 

 

a) How large charge must be given to the dust particles if all particles are to 

be collected. The mass of the particles are m=10
-14

 kg, the velocity of the 

smoke is 1m/s, the distance between the plates is 2 m, the length is 10 m and 

the voltage between the plates is 50 V. 



 


