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Additional Final Study Problems 

Consider a spherical permanent magnet of radius R which carries a magnetization of 
=

r
0 ˆM M z . Write all answers in terms of R, 0M , physical constants, 
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(c) The scalar magnetic potential is of the form θ⎛ ⎞= +⎜ ⎟
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(d) Is your 
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m result of part ( b) and your b expression from  part (c) consistent with 
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(f) Find ( )<
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B r R in Cartesian coordinates. μ
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(g) Now imagine drilling a small, cylindrical hole through the spherical, permanent 
magnet such that ( )< = <<

r
0 where .M s a a R  Find 

r
B at the origin in terms of 0M by 

superimposing the field that you found in part (e) with the solenoidal field around the 

cylindrical hole. μ
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