
Instructions 

 Write your name on the front of your blue book before you start working.  

 Start the solution to each problem on a new page. They don’t need to be in order, but 

clearly label them. Cross out any work that you don’t want graded. 

 Just getting the right answer will only earn you a small fraction of the possible credit on a 

problem. In order to receive full credit, provide a complete solution.  

 Show all of your work.  

 Be sure to include correct units with all numerical quantities, not just with your final 

answers. You must also use proper notation. 

Potentially Useful Information 

Electrostatics: 
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Magnetostatics: J t
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Dynamics: 

  

EJ


    V IR     P IV  

dt

dI
M

dt

d
emf 1

2,1
2

2   L
dI

dt
 

 

JE
t

B ooo


  

enc

constA

E I
t

dB 000


 

B
t

E


   
t

emf B     


dEemf  

t

A
VE




   0

2 A
t

V


 


AA     

t
VV  

 

d
tr

trV r

o

L
r

),(

4

1
),(




  d
trJ

trA ro
L

r

),(

4
),(




     Where 
c

ttr

r
 

rrc




v

qc
trV

o

L
4

1
),(           ),(),(

2
trV

c

v
trA LL





  

 

d
c

trJtrtr
E rrr

o rr

r

cr

r
2 2

),(ˆ),(ˆ),(

4

1



  d

trJ

c

trJ
trB rro r

rr 2
ˆ

),(),(

4
),(




 

auuvc
u

q
trE

o





r

r

r 22

34
),(       E

c
B


r̂

1
       Where vcu


-r̂  

 

 

 

 

 

 

 

 

 

 

 

 

 



Ch7 Electrdynamics 

7.1 Electromotive Force 

 7.1.1 Ohm’s Law 

 7.1.2 Electromotive Force 

 7.1.3 Motional emf 

7.2 Electrmagnetic Induction 

 7.2.1 Faraday’s Law 

 7.2.2 The Induced Electric Field 

 7.2.3 Inductance 

 7.2.4 Energy inMagnetic Fields 

7.3 Maxwell’s Equations 

 7.3.1 Electrodynamics Before Maxwell 

 7.3.2 How Maxwell fixed Ampere’s Law 

 7.3.3 Maxwell’s Equations 

Ch 10 Potential sand Fields 

10.1 The Potential Formulation 

 10.1.1 Scalar and Vector Potentials 

 10.1.2 Gauge Transformations 

 10.1.3 Coulomb Gauge and Lorentz Gauge 

10.2 Continuous Distributions 

 10.2.1 Retarded Potentials 

 10.2.2 Jefimenko’s Equations 

10.3 Point Charges 

 10.3.1 Lienard-Wiechart Potentials 

 10.3.2 The Fields of a Moving Point Charge 

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. 6 Magnetic Fields in Matter 

6.1 Magnetization 



 6.1.1 Diamagnets, Paramagnets, Ferromagnets 

 6.1.2 Torques and Forces on Magnetic Dipoles 

 6.1.3 Effect of a Magnetic Field on Atomic Orbits 

 6.1.4 Magnetization 

6.2 The Field of a Magnetized Object 

 6.2.1 Bound Currents 

 6.2.2 PhysicalInterpretation of Bound Currents 

 6.2.3 The Magnetic Field Inside Matter 

 


