




10

0.6

10

2
ˆ ˆ� � �

2 ˆˆ I� �

2
ˆ ˆT Tr r� � �

ˆT 1r� �





3
2

a

2

a

2

a

�

�



�

�

�

�



� �



�

�

�

�

�



�

3

2



�

�

2

3

2

3



�

1

24
sin

2

c ka

m

� 	

 �� 


�

1

2 24
sin

2

c ka

m

� 	

 �� 


�

1

24
cos

2

c ka

m

� 	

 �� 


�

1

2 24
cos

2

c ka

m

� 	

 �� 




�

3

2

5

2



208
82 Pb

26
12Mg

2 2

� �� � �

�



5 3

2 2

Pf ���



� � �

Q, B , S ar e conser ved, bu t  I

�



ˆˆ ˆr xi yj zk� � �
�

2. r r�
�

1

r

2

4

k

�

2

4 k
e

k

��� 	

 �� 


2

4

1k

�

�

2

4
cos k

k

�



1

6

1

12

1

36

1

144

xdy
y e

dx

�� �

x
e
��

1

1

xe�

� �

xe�

1 xe��

�

8 0

4 0 2

12 6 0

x� �
� �
� �
� �
� �
� �� �

�

�

�



v

g

k

k

m

mg

k

g

km

�

2 2 21

2
m r r� ��� �

1

2
m 2 2
r �� �

1

2
m 2 2
r � ��� �

1

2
m 2 2r �� �



A pl anet  of m ass 

L

2m

L

m

2L

m

2L

m

2

3

A body of m ass 

1 2

E

m m

1 2

2E

m m

1 2

EM

m m

1 2

2EM

m m



�

� �

2

1

e

�

P

�

5

1

r 4

1

r

2

1

r 3

1

r

4

1

r
3

1

r

3

1

r
4

1

r



�

� 2

�

�
Q

2

�
Q

4 2

v
�

M
�



(�

�

�



�

0I

8
�

0I

2

0I

4
�



1

2
�

1

2
n
� 	�
 �� 


�

1

2

�
3

2
n
� 	�
 �� 


�
1

2
n
� 	�
 �� 


�
1

2
n
� 	�
 �� 


�
1

2
n
� 	�
 �� 


0 1

1 3
, 0

2 2
x u x i u x � �

�

5

4
��

5

4
��

��



!

!

1

4

1

2

2
S x

21
,
2 4

�
�

�

23

4
�

23
,
2 4

�
�

21

4
�

� !

� !

� ! � !

� !

,
A

ik z ik rf
e e

r

� �� !
�� �

� �



N
3

2
3

1 A
2 T

N!
mk

h

� �
�� �

� �

N

2

1 A
2 T

N!
mk

h

� ��� �� �

N

2

A
2 Tmk

h
�

N
3

2
3

A
2 Tmk

h

� �
�� �

� �

"

1

Tk

� 	# $
 �� 


� "#

� "#

� "#

� �# � " #






