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In the following, pick which of the two 
cases (#1 or #2) has the larger induced 
emf. Assume in all case the magnetic field 
is spatially uniform, though possibly 
changing with time.
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On each of the following diagrams, draw the direction 
of induced current and the induced magnetic field. 
Assume all magnetic fields are spatially uniform.
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A bar magnet is moved towards and away from a 
wire loop, as shown. Plot (roughly) the measured 
current         as a function of time given the bar 
magnet trajectory
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Although the magnetic field 
in case #2 is larger, it is 
constant in time so there will 
be no emf.

The area of the loop is larger 
for loop #1. Since the field is 
uniform, this means the flux 
is larger for #1, and thus 
also the time rate of change 
of flux.

Because loop #1 is tilted so that it is no 
longer perpendicular to the magnetic 
field, it subtends fewer magnetic field 
lines than loop #2. The flux through 
loop #1 is thus smaller (they have the 
same radius), and so also the time rate 
of change of flux.
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Because the flux into the page is 
increasing, the induced current will flow in 
the direction that generates an induced field 
that points out of the page when inside the 
loop.
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Now the flux out of the page is 
decreasing, so the induced current will 
generate a field which acts to increase 
the flux out of the page. This is the 
same result as part a).

Since the area of the loop is 
decreasing and the magnetic field is 
constant and pointing out of the page, 
the flux out of the page is decreasing.  
The induced current thus will generate 
a field which increases the flux out of 
the page:
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As the loop rotates away from being 
perpendicular to the magnetic field, it 
will intercept less of the outwards 
magnetic flux. The induced current will 
then flow in the direction which induces 
a field that increases the outwards flux:
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