»11 A rectangular coil of N turns and of length a and width b is
rotated at frequency fin a uniform magnetic field B, as indicated in
Fig. 30-38. The coil is connected to co-rotating cylinders, against
which metal brushes slide to make contact. (a) Show that the emf
induced in the coil is given (as a function of time ) by -

€ = 27fNabB sin(2wfr) = B, sin(2wfD).

This is the principle of the commercial alternating-current gen-
erator. {b) What value of Nab gives an emf with ;=150 V
when the loop is rotated at 60.0 rev/s in a uniform magnetic
field of 0.500 T?
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Fig. 30-38 Problem 11.
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«2¢ In Fig. 30-50, a metal rod is forced to move with constant ve-
locity ¥ along two parallel metal rails, connected with a strip of
metal at one end. A magnetic field of magnitude B =0350T
points out of the page. (a) If the rails are separated by L =25.0 cm
and the speed of the rod is 55.0 cm/s, what emf is generated? (b) If
the tod has a resistance of 18.0 {1 and the rails and connector have

Fig. 30-50 Problems 29 and 35.

negli'gible resistance, what is the current in the rod? (c) At what
rate is energy being transferred to thermal energy?
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*3 EhlU MNE In Fg 3032, a
120-turn coil of radius 1.8 cm and re-
sistance 5.3 (} is coaxial with a
solenoid of 220 turns/cm and
diameter 3.2 cm. The solenoid cur-
rent drops from 1.5 A to zero in time
interval At = 25 ms. What curent is
induced in the coil during As?
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Fig. 30-32 Problem3.
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Polarity of induced Voliage—1

PUCRRACEE LA L AL N LA SRS LU SN O DN . A a AR AR,
For each situation desc-ibed below, indicate whetber a voltage is induced across the resistor. If
so, indicate the side of “he resistor at the higher voltage and the direction of the induced current.
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* A magnet in the plane of the paper moves toward

{é) A magnst in the piane of is rotat i
the fixed loop that is perpendicular o the paper. ’ = P the papet is rouated about its

centsr 50 thai the North pole and South pole exchange
posidons relative to a fixed loop that i€ perpendicular
1o the plane of the paper.
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{e) A magnet in the plane of the paper is held fixedasa
oD pemaéa;ula_s 10 the plane and criginally open is
siretched weniically so its opposite sides come together.
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