
Physics 721 Homework 7
Assigned: Wednesday 3/2/05 (in class)
Due: Mon. 3/7/05

1. Jackson 3.2

2. Jackson 3.9

Below: FUN (ONLY FOR YOUR INFORMATION; NOT PART OF HOMEWORK)

Using the formula that you learned in lecture for Laplacian operator in arbitrary coor-
dinates, write Laplace’s equation in the following coordinate system:���������
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Show that the length element (Pythagorean theorem in differential element) is given by0"132 ��� 2"4 ����	�� 2 
65-����	 2 �87 430 
 2 5 0 � 2 795-� 2 ���
	�� 2 
#���
	 2 � 0 � 2�:
Writing this as 0�1;2 �=<?>A@ 0 � > 0 � @"B
where

4 �DC B � 2 B �FEG7H� 4 
 B � B �D7 we can write

< >I@ ��� 2 JK ����	�� 2 
65-����	 2 � ���
	�� 2 
65L����	 2 � � 2 ����	�� 2 
����
	 2 �
MN :

b) Using O 2QP �SR >A@ TU <WV >YX U <�< >I@ V @�Z P � %
where <'[ det X <?>A@�ZRQ\]< @ \ < \_^ ��` @ ^

show that the Laplace equation in this coordinate system is
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