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P30.33 The field produced by the solenoid in its interior is given by

B = wonl(i) = (47x 107 T- m/A)( 15%11)(15.0 A)H)
(e

B={(565x102 T)i "¢

The force exerted on side AB of the square current loop is

(Fs),; = ILx B =(0.200 A)[(z.oo x 107 m)j x(5.65x107 T)(-i)]

(Fs),, =(226x10* N)k /="

Similarly, each side of the square loop experiences a force, lying
in the plane of the loop, of [226 uN directed away from the center |.

From the above result, it is seen that the net torque exerted on the square
loop by the field of the solenoid should be zero. More formally, the

T . FIG. P30.33
magnetic dipole moment of the square loop is given by
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u=1A =(0200 A)(200x 10 m ) (<) - -80.0 A -m% 7€

The torque exerted on the loopisthen T =pxB= (—80.0 UA - m2i) X (—5.65 x107 T;) = @
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P3040 B =MnI =M(l)1 so [ = ( JTT) _ 23‘6(0100 m)(130 T) ) _

2w uN 5000(47x 107 Wh/A -m)(470



U NI

P30.51 We find the total number of turns: B= =
B/ 0.0300T)(0.100m) A
——- ( — X ) =239x10°
!l (47x107 T-m)(1.00 A)
. 10.0 cm
Each layer contains ( 0.0500 Cm) =200 closely wound turns

2.39x10°
so she needs ( 200 )= 12 layers |.

The inner diameter of the innermost layer is 10.0 mm. The outer diameter of the outermost layer is
10.0 mm + 2 x 12 x 0.500 mm =22.0 mm . The average diameter is 16.0 mm, so the total length of wire is

(2.39% 10°)2(16.0x 10 m) = .

P31.2 |s|=|A%B =
¢ 1.60mV
|s|= 160 mV and Ijoqp =X 2000 =

’““’MOIL§= toIL In(h+w)

Chapter 31

- 1T-C-m/\1N-m

AB-A) (250 T-0500T)(8.00x10™ m?); 1N-s \(1V-C
At 1.00 s ( )( )
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T dt[Zn n( I ” [Zn n )| dt

(47107 T-mfA)(100 m) (1.00+10.0
in{ =g (100 A7s) - [FE50aV]
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The long wire produces magnetic flux into the page through the rectangle,
shown by the first hand in the figure to the right.

As the magnetic flux increases, the rectangle produces its own magnetic
field out of the page, which it does by carrying | counterclockwise |
current (second hand in the figure).
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P31.58 ¢ =B/v at a distance r from wire

H-( 2]

B, =B..i and B,,; decreases; therefore, the
induced field is By = Byi (to the right) and the

current in the resistor is directed | to the right |.

B, = Bm(—i) increases; therefore, the induced

field By = BO(+1) is to the right, and the current in

the resistor is directed | to the right |.

B, = Bext(—lA() into the paper and B,,; decreases;

therefore, the induced field is By = BO(—lz) into the
paper, and the current in the resistor is directed

[t righ |

FIG. P31.28

By the magnetic force law, F; = g(v x B). Therefore, a positive charge will move to the top of the

bar if B s | into the paper |.

FIG. P31.58



