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Review II  Ð Magnetic Fields in Matter (Chap 6) 
 

1. Magnetization (Chap 6.1-6.2) 
a. Must know the definition and units of magnetization. 
b. Must be able to calculate bound currents. Must understand qualitatively the nature 

of bound currents. 
c. Must be very familiar with and be able to calculate magnetic fields from the bound 

currents of given magnetization. 
d. Must understand qualitatively the mechanisms and properties of paramagnetism and 

diamagnetism. E.g., what causes paramagnetism or diamagnetism, what are the 
direction and magnitude of the magnetic fields inside and outside a magnetized 
body (paramagnetic or diamagnetic) wrt the external magnetic field. 

e. Be able to calculate torques and forces on magnetic dipoles. 
 

2.  AmpereÕs law in materials (Chap 6.3-6.4) 
a. Must know the definition of the auxiliary field and the relationship between 

magnetic field, auxiliary field, and magnetization. 
b. Must know the definitions of susceptibility and permeability of materials, and 

linear media, particularly the paramagnetic and diamagnetic materials. 
c. Must be able to calculate   
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symmetry and superposition rule. 
E.g.: long cylinder of axial current (including surface and volume currents); long 
cylinder of azimuthal current (including volume current); long torus; planar 
surface current, slab current. 

d. Must know the boundary condition   
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define the normal of a surface.) 
 
3. Others (also see additional notes) 

a. Must understand qualitatively the configuration of a dipole field and be able to 
calculate the dipole field. 

b. Must understand the definitions of and relationship between current, surface 
current density, and volume current density. 

c. Must know the concept of emf in the circuit 
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and Joule heating 
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d. Must be able to determine the emf and the current (both magnitude and direction) 

using the flux rule 
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