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CHAPTER 7. ELECTRODYNAMICS

(a) If the bar moves to the right at speed v, what is the current in the resistor? In what direction
does it flow?

(b) What is the magnetic force on the bar? In what direction?

(c) If the bar starts out with speed vg at time ¢ = 0, and is left to slide, what is its speed at a
later time ¢?

(d) The initial kinetic energy of the bar was, of course, %m v02. Check that the energy delivered

to the resistor is exactly %mvoz.

Problem 7.8 A square loop of wire (side @) lies on a table, a distance s from a very long straight
wire, which carries a current 7, as shown in Fig. 7.17.

(a) Find the flux of B through the loop.

(b) If someone now pulls the loop directly away from the wire, at speed v, what emf is
generated? In what direction (clockwise or counterclockwise) does the current flow?

(c) What if the loop is pulled to the right at speed v, instead of away?
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Figure 7.17

Problem 7.9 An infinite number of different surfaces can be fit to a given boundary line, and
yet, in defining the magnetic flux through a loop, ® = [ B da, I never specified the particular
surface to be used. Justify this apparent oversight.

Problem 7.10 A square loop (side @) is mounted on a vertical shaft and rotated at angular
velocity w (Fig. 7.18). A uniform magnetic field B points to the right. Find the £(¢) for this
alternating current generator.

Problem 7.11 A square loop is cut out of a thick sheet of aluminum. Tt is then placed so that the
top portion is in a uniform magnetic field B, and allowed to fall under gravity (Fig. 7.19). (In
the diagram, shading indicates the field region; B points into the page.) If the magnetic field
is 1 T (a pretty standard laboratory field), find the terminal velocity of the loop (in m/s). Find
the velocity of the loop as a function of time. How long does it take (in seconds) to reach, say.
90% of the terminal velocity? What would happen if you cut a tiny slit in the ring, breaking
the circuit? [Nore: The dimensions of the loop cancel out; determine the actual numbers. in
the units indicated.]



