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Exercises:

1.

Find the magnetic force acting on a proton moving in the +x direction at a speed of
0.446 - 10° m/s in a uniform magnetic field of 1.75 T in the +z direction. (5 Points)

A magnetic field of 1.2 T is perpendicular to the plane of a 14 turn square coil with sides
5.0-cm long. (a) Find the magnetic flux through the coil. (b) Find the magnetic flux through
the coil if the magnetic field makes an angle of 60° with the normal to the plane of the
coil. (4 Points)

A uniform magnetic field is established perpendicular to the plane of a loop that has a
radius equal to 5.00 cm and a resistance equal to 0.400 Q). The magnitude of the field is
increasing at a rate of 40.0 mT/s. Find (a) the magnitude of the induced voltage in the loop
and (b) the induced current in the loop. (6 Points)

A conducting rod of length I rotates at constant angular speed w about one end, in a plane
perpendicular to a uniform magnetic field B (see figure on reverse side). (a) Show that the
potential difference between the ends of the rod is 3 B ?w. (b) Let the angle 6 between the
rotating rod and the dashed line be given 0 = wt. Show that the area of the pie-shaped
region swept out by the rod during time # is 1 2 6. (c) Compute the flux ¢, through this
area, and apply U;,y = —d ¢,,/dt (Faraday’s law) to show that the motional voltage is
given by 1Bw 2.
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