
Massachusetts Institute of Technology Spring Term 2005 

8.02X Electricity and Magnetism 

Problem Set 2 and Experiment Problem LVPS 

Issued: Fri, Feb 4 
Due: Fri, Feb 18, 4PM <- note Date + Time! 

Please note that both students for each partnership must submit the LVPS experiment 
write-up, answering the LVPS experiment questions found below and submit the 
answers together with pset 2. This is in addition to the LVPS experiment check-off, 
which is due Fri, 2/18, 3PM. 

Reading suggestions (from Young & Freedman, University Physics, 11th edition) 

Mon, 2/14: Electric Flux, Gaus’ Law: 22-1 to 22-5 
Wed, 2/16: Electric Potential Energy, Electric Potential (1/2): 23-1, 23-2 
Fri, 2/18: Electric Potential Energy, Electric Potential, Quiz Review: 23-3 

Homework Problems  (30 points) 

Problem 1 (5 Points) Consider an infinite plane (non-conducting) with a uniform 
negative surface charge density σ. 

(a) Draw a sketch of the electric field (using field lines) close to the plane. 
(b) Explain in words why the field has to look the way you have drawn (using


symmetry arguments). (Keep your explanation to 2-3 sentences)


Problem 2 (5 Points) Consider an ellipsoidal conducting object carrying a positive 
charge Q (shown below). 

(a) Draw a sketch of the elecric field 	(using field lines) very close to the surface of 
the object. Your sketch should show where the magnitude of the electric field will 
be biggest. 

(b) Explain in words how the fact that we are looking at a conducting object 
determines the direction of the field relative to the surface at very small distances 
to the surface. (Keep your explanation to 2-3 sentences) 
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Solution to Problem Set #2 

Problem 1 (5 Points) Consider an infinite plane (non-conducting) with a uniform 
negative surface charge density σ 
(a) Draw a sketch of the electric field (using field lines) close to the plane. 

(b) Explain in words why the field has to look the way you have drawn (using symmetry 
arguments). (Keep your explanation to 2-3 sentences) 
Field can only have component perpendicular to the plane: At each point, there is an 
equal amount of charge to the right and to the left. The horizontal components always 
cancel. 

Problem 2 (5 Points) Consider an ellipsoidal conducting object carrying a positive 
charge Q (shown below). 
(a) Draw a sketch of the electric field (using field lines) very close to the surface of the 
object. Your sketch should show where the magnitude of the electric field will be biggest. 
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(b) Explain in words how the fact that we are looking at a conducting object determines 

the direction of the field relative to the surface at very small distances to the surface. 

(Keep your explanation to 2-3 sentences)

In electrostatics, E is perpendicular to the surface of the conductor. If not then, there 

would be a tangential component results in movement and re-distribution of charges. 


Problem 3 (5 points): 

Consider an electric dipole consisting of point charges +q and –q, separated by a fixed 

distance d. 

(a) Determine the net force and net torque on the dipole in a uniform electric field E as a 
function of the angle between the axis of the dipole and the direction of the field. 
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