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tor uav1gauon. ~uppose that a shark is swim.ming horizontally at 25 km/ h at a 
place where the magnetic field has a strength of 4. 7 X 1 o-s T and points down 
at ari angle of 40 o with the vertical. Treat the shark as a cylinder of dian1eter 
30 em. What is the largest induced emf between diametrically opposite points 
on the sides of the shark when heading east? North? I\Iortheast? Make a rough 
plot of the induced emf vs. the direction of travel of the shark around all 
points of the compass. Indicate which side of the shark is positive, which nega
tive. (Hint: The component of B perpendicular to the velocity v is propor
tional to lv X Bl.) 

Sections 32.2 and 32.3 

9. In Idaho, the magnetic field of the Earth points downward at an angle of 
69o below the horizontal. The strength of the magnetic field is 0.59 X 1 o-4 T. 
What is the magnetic flux through l m2 of ground in Idaho? 

An electric 6enerator consists of a rectangular coil of wire rotating about 
longitudinal axis which is perpendicular to a magnetic field of 2.0 X 1 o-2 T. 

coil measures 10.0 em X 20.0 em and has 120 turns of wire. The ends of 
wire are connected to an external circuit.- At what spe~d (in rev /s) must 
rotate this coil in order to induce an alternating emf of amplitude 12.0 V 

n.arwPPn the ends of the wire? 

.. A very long train whose metal wheels are separated by a distance of 4 ft 
is traveling at 80 rr.i/h on a level track. The vertical component of the 

. field of the Eart".-:- is 0.62 X l o-4 T. 
What is the induced emf between the right wheels and the left wheels? 
The wheels are in contact with th~ ails, and the rails are connected by • 
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