
Exam 2 Prep. 

Ch 4 Electric Fields in Matter 

4.1 Polarization 

 4.1.1 Dielectrics 

 4.1.2 Induced Dipoles 

 4.1.3 Alignment of Polar Molecules 

 4.1.4 Polarization 

4.2 The Field of a Polarized Object 

 4.2.1 Bound Charges 

 4.2.2 Physical Interpretation of Bound Charges 

 4.2.3 The Field Inside a Dielectric 

4.3 The Electric Displacement 

 4.3.1 Gauss’s Law in the Presence of Dielectrics 

 4.3.2 A Deceptive Parallel 

 4.3.3 Boundary Conditions 

4.4 Linear Dielectrics 

 4.4.1 Susceptibility, Permittivity, Dielectric Constant 

 4.4.2 Boundary Value Problems with Linear Dielectrics 

 4.4.3 Energy in Dielectrics 

 4.4.4 Forces on Dielectrics 

Ch 5. Magnetostatics 

5.1 The Lorentz Force Law 

 5.1.1 the Magnetic Field 

 5.1.2 Magnetic Forces 
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 Cyclotron motion 
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 Magnetic Force does no work 
5.1.3 Currents 
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5.2 Biot-Savart Law 
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 (for constant currents) 

Examples: straight line segment 

Loops built of straight line segments (square, triangle) 

Circular loop 

Solenoid 

Spinning disc 

5.3 Divergence and Curl of B 
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Ampere’s Law 

 JB oline


 ,   encloline IldB 


 

 Applications of Ampere’s Law 

  Examples:  wire, coaxial cable, sheet, solenoid, toroid 

5.4 Vector Potential 
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Examples: sphere, solenoid, sheet, wire 

  Multipole expansion 
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Examples: ring, and things built of rings: disc, solenoid, sphere. 
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 (for m in z direction) 

 

 

 

 

 

 

 



Exam 2 Prep. 

Potentially Useful Information 

Electrostatics: 
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Magnetostatics: 
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magnetostatics
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Specific Results: 

 



B wire 
0I

2s
ˆ  



B loop 
0I

2

R2

R2  z2 
3 2

 ˆ z  

 

 


