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21.10.  Set Up:  Apply Faraday’s law. Since the loop initially rests on the table and the magnetic field is perpendicular to the table we may 
assume that the initial magnetic flux is simply cos .B EA EAφΦ = =  The final flux is zero since the loop is removed from the field. 

Solve:  (a) 
2

3
0 (1 5 T) (0 120 m) 34 V

2 0 10  s
B
t

π
−

ΔΦ − . .
= = = .

Δ . ×
E  

(b) According to Lenz’s law the induced current will attempt to maintain the upward magnetic field in the loop; thus, the induced current is 
counterclockwise. 
Reflect:  The shorter the removal time, the larger the average induced emf. 
   



21.60.  Set Up:  Apply Faraday’s law in the form av
BN
t

ΔΦ
= −

Δ
E  to calculate the average emf. Apply Lenz’s law to calculate the direction 

of the induced current. .B BAΦ =  The flux changes because the area of the loop changes. 
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(b) Since the magnetic field is directed into the page and the magnitude of the flux through the loop is decreasing, the induced current must 
produce a field that goes into the page to oppose this change. Therefore the current flows from point a  through the resistor to point b  (which 
is from point b through the coil to point a). 
Reflect:  According to Faraday’s law there will be an induced emf whenever there is a change in the magnetic flux. This can occur due to a 
change in B, A, or to a change in the orientation between B and A. 
   




