PHYS 232: Problem Set #9 Solutions.
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P32.70 When switch is closed, steady current 7, =120a . When the switch o——AWr
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() To produce a downward magnetic field, the surface of the superconductor
must carry a current.
(d) The vertical component of the field of the solenoid exerts an inward force on

the superconductor. The total horizontal force is zero. Over the top end of the
solenoid, its field diverges and has a radially outward horizontal component.
This component exerts upward force on the clockwise superconductor current.

The total force on the core is . You can think of it as a force of

repulsion between the solenoid with its north end pointing up, and the core,
with its north end pointing down.
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Note that we have not proven that energy density is pressure. In fact, it is not
in some cases; Equation 21.2 shows that the pressure is two-thirds of the
translational energy density in an ideal gas.
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() It is impossible to transmit so much power at such low voltage. Maximum
power transfer occurs when load resistance equals the line resistance of 290 Q,
and is

(450x10° v’
~————=175kW far below the required 5 000 kW.
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P33.58 The angular frequency is @ = 2760/s= 377/s. When S is open, R, L, and C are in series

with the source
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When S is in position 1, a parallel combination of two R’s presents equivalent
resistance g, in series with L and C:
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When S is in position 2, the current by passes the inductor. R and C are in series
with the source:
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Take equation (1) minus equation (2):
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(only the positive root is physical.) Now equation (3) gives
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Now equation (1) gives
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When o L is very large, the bottom branch carries negligible current. Also,
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the power supply and the top branch.
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With both switches closed, the current goes only through s,
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