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Recap   Lecture 20 



Today: 

• More on magnetic 
induction: 

• Lenz’s law 

• Inductors and their 
inductance 

 

 

 

 

 

 

 





Lenz’s law: 

To determine the direction of the induced current 

in the loop, use: 

1. An induced current has a direction such that 

the magnetic field due to the induced current 

opposes the change in the magnetic flux that 

induces the current. 

Same as saying::  

2. An induced emf acts to oppose the change 

that produces it. 





Another way to determine the direction of the 

induced current in the loop: 

• Select the positive direction of the area vector 

for the given loop (this vector is always normal 

to the loop!) 

• Determine the direction of positive () emf in the 

loop according to a right-hand rule (point thump 

in positive direction of the area vector; finger 

then point in positive direction of the emf). 

• Calculate the induced emf with Faraday’s law. 

The sign ( or ) of the induced emf calculated 

then tells the direction of the induced emf. 

Lenz’s law: 



3 Examples 



Example 1: 

B


 uniformspatially 

loop of wire of 
resistance R 

 A


Suppose that B is changing with time t according to 
B(t)  kt  B0, where k and B0 are positive constants. 

A. 0       B. (kt  B0)A       C. kAt      D. kA       E. kA 

What is the emf  induced in the loop? 



loop of wire of 
resistance R 

 A


Suppose that B is changing with time t according to 
B(t)  kt  B0, where k and B0 are positive constants. 

A. Clockwise                                  B. Counterclockwise   
C. There is no induced current            D. Can’t tell 

Example 1: 

B


 uniformspatially 

What is the direction of the induced current? 



Example 2: Wire loop rotating counterclockwise with 
constant angular speed  in a uniform magnetic field: 

B


 uniformSide view: A


 

At time t  0,   0.  What is the magnetic flux B 
through the loop at some time t  0? 

A. BAsin(t)                B. BAcos(t)                C. 0 



At the instant shown above, what is the emf  

induced in the loop? 

A. 0          B. BA         C. BA         D. Can’t tell.  

Example 2: Wire loop rotating counterclockwise with 
constant angular speed  in a uniform magnetic field: 

B


 uniformSide view: A


 



At the instant shown above, what is the direction of the 
induced current in the loop as seen by an observer directly 
below the loop? 

A. Clockwise                                 B. Counterclockwise      
C. There is no induced current               D. Can’t tell 

Example 2: Wire loop rotating counterclockwise with 
constant angular speed  in a uniform magnetic field: 

B


 uniformSide view: A


 



B


v


At the instant shown above, what is the direction of 
the induced current in the metal loop? 

A. Clockwise                              B. Counterclockwise    
C. There is no induced current              D. Can’t tell 

Example 3: 



B


v


At the instant shown above, what is the direction of 
the net magnetic force on the metal loop? 

A.              B.             C.                    D.  
E. The net magnetic force on the loop is zero. 

Example 3: 



Inductors and Inductance L: 


