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1. A. In the figure at right, the current in the left loop is

decreasing.  What is the direction of the induced current 

in the right loop?

The magnetic field (due to the first loop) through the second loop is pointed out of the paper.  This field is decreasing because the current in the left loop is decreasing.  The right loop, to oppose this action, will create a current, which will produce a field also out of the paper, i.e. the induced current in the second loop is counterclockwise.

B. In the figure at right, the loop is moving away from the 

current-carrying wire.  What is the direction of the induced 

current in the loop?

The magnetic field due to the wire is coming out of the paper at the top (through the loop).  As the loop moves away, the field decreases, reducing the flux.  To resist this, the loop induces a current which will produce a field out of the paper i.e. the induced current is counterclockwise.

2. A circular coil of radius 10 cm has 30 turns and the 

plane of the coil is inclined 60 degrees with respect to 

an applied magnetic field of 10T.  The coil makes one

rotation every 0.01seconds about a rotation axis shown 

in the figure.  What is the amplitude of the time varying 

emf in volts? 

E = NBA( cos(30) = (30)(10T)(( (0.1m)2 ) (2(/T) cos(30)

= 5.1 x 103 Volts

Here the presence of N,B and A are easily understandable.  They represent the total flux.  The rate of change of flux is accounted for by the factor of ( = 2(/T  with T = 0.01sec.  The tilt of the rotation axes is accounted for by the cosine of the complementary angle (it can also be written as sin(60) where 60  degrees is the angle between the rotation axis and the magnetic field).  Another useful point of view is that it is the component of the magnetic field parallel to the normal to the coil plane.
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