
Physics Preliminary Exam Spring 2012 
Paper 3 – Electromagnetism  
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Attempt 2 out of the 3 problems  
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Question 3 (Electromagnetism; 20 points) 
 
A solenoid oscillates back and forth, passing completely through a conducting loop with frequency f,  as shown 
in the diagram.   
 
 
 
 
 

 
 
 
 
 
 
 
The solenoid has length L and radius R. The solenoid wire has N turns and constant current I flowing clockwise 
when viewed from the left.  The conducting loop has radius R' > R.   
 

(a) What is the average magnitude of the induced emf (voltage) in the loop?  (15 pts) 
 
 
 

(b) What is the direction of the induced current in the loop when the solenoid starts to pass through the 
loop from left to right, as viewed from the left?  Explain your answer using Lenz's law. (5pts) 

 



 
 

 


