Theory 3: Magnetic Levitation — Marking Scheme

Part A Sudden appearance of a magnetic monopole (3.0 points)

Initial response (1.6 points)
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Part B Magnetic force acting on a point-like magnetic dipole

moving at a constant h with a constant velocity (4.0 points)
A moving monopole (1.5 points)
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B.2 Magnetic potential : 0.7
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A moving dipole (1.5 points)
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Relation between vy and v (1.0 points)
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Part C Motion of the magnetic dipole when the conducting thin

film is superconducting (3.0 points)
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Approach 2: Start from the force
2
= o Mol (i) ~ 2h 06
z 4 |\2h (62, + (2h)2)3/2
, _ 3puem? 0.4
* _ 64mh* .
[ 3ugm? | 0.2
o 64nMyg
C.2 dF] ] 0.8
7, = k= Mol 0.5
0 4g 0.3
= In
C3 A 2 /4 03] 07
lfern) | gy
ho = = ———
641 (%nR3pog) 16pog
L |10t x 757 x 107 1 02
%7 116 x 7400 x 9.8 X p, '

hy = 25 pm 0.2

o Q= tg_ | 4x98 -1 =13kH 0.3 >
= |hy  J30x10-6° T 0 '




