
  



 

 

  



 

 

 

 

  



Chapter 5, 6, 7, 8 useful relationships 

 

 
Separation of variables general solutions 

 

Cartesian:  ���, �, �� as combinations of �	
���� + 

����� or �	
ℎ���� + 

�ℎ���� 
   or  ��� + ���� 

 

Spherical:  ���, �� = ∑ ����� + ������������	
	�������  

 

Cylindrical:  ���, !� = �"���� + � + ∑ ��#�# + �#��#��$# cos��!� + (#sin	��!��	�#�  

 

Legendre polynomials: � ��� = 1;  ����� = �;  �,��� = -
, �, − 1;  �-��� = /

, �- −
-
, � 

 

 Legendre orthogonality relationship:  0 �#���������
�� 1� = 2#� ,

,#3� 

 

 

Polarization relationships 
 

45 = 6785     �85 = 9:; 785    ; = ; �1 + 9:�    < = 1 + 9: = =
=> 

 

?@ = �A ⋅ �85 C@ = −∇885 ∙ �85 
 

�85 = �45 6 = -=>
#

F��
F3, 

 

(885 = ; 785 + �85 = ;785  ∇885 ∙ (885 = CG  

 

 

 

Current and current densities 
 

H = IJ
IK = L�MN 1H = O5 ∙ 1�888885  O5 = L�N5 ∇885 ∙ O5 = − PQ

PK  
 

O5 = ?785  1H = R885 ∙ �ST1"  U$ = =
V 

 

 

Magnetic vector potential  
 

�85 = ∇ × �5  �5��5� = X>
YZ 0

[5��\8885�
|�5��\8885|1-� 

  



Chapter 9, 10, 11 useful relationships 
 

 

 

Magnetization relationships 
 

8̂85 = 9_ 8̀85     a = a �1 + 9_�     
 

 

O5@ = ∇ × 8̂85      R885@ = 8̂85 × �A 
 

 

8̀85 = b85
X> − 8̂85 = b

X
85

   

 

 

Forms of Faraday’s Law 
 

7^c = − Id
IK             e × 785 = − Pb85

PK           ∮785 ∙ 1"8885 = − I
IK 0�85 ∙ 1�888885      

 

g785 ∙ 1"8885 = −hi�
ij
888885 ∙ 1�888885 

 

 

Momentum & energy  
 

k5 = l85×b85
X>     m:_ = �

, ; 7, + �
,X>�,  

In85
Io = a ; k5 

 

 

Boundary conditions in matter 
 

(,,p:qp − (�,p:qp = ?G  ��,p:qp = �,,p:qp 

 

785�,prqr��:� = 785,,prqr��:� 8̀85,,prqr��:� − 8̀85�,prqr��:� = RG88885 × �A 

 

 

Potentials & Gauges 
 

785 = −∇� − Ps5
PK    �85 = ∇ × �5  Coulomb:  ∇ ∙ �5 = 0  

      

Transforms:   � → � − PG
PK �5 → �5 + ∇v  Lorentz: ∇ ∙ �5 = −; a Po

PK  
 


