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ê1 =

ˆ

i ,
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ĵp
x

2+y

2
�ˆ

k

R2

m xy

�



� = �k

r

,

k r

~

F = �r�

~

F = � k

r

2
ê
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ê1 =

rx

krxk =

ˆ

i.



• q1 = ⇢ q2 = ✓ q3 = z

8
>>>>>><

>>>>>>:

�1 ⇢

�2 ✓

�3 z z

8
>>>>>><

>>>>>>:

�1 = �2 \ �3

�2 = �1 \ �3 xy

�3 = �1 \ �2 xy

8
>>>>>><

>>>>>>:
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i

.

~

A� ~

B ⌘ ~

A +

⇣
� ~

B

⌘
=

3X

i=1

(A

i

�B

i

) ê
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ê3

h
rot

~

A

i

3
=

1

h1h2


@ (h2A2)

@q1
� @ (h1A1)

@q2

�

q2q3 q1q2

h
rot

~

A

i

1
=

1

h2h3


@ (h3A3)

@q2
� @ (h2A2)

@q3

�

h
rot

~

A

i

2
=

1

h1h3


@ (h1A1)

@q3
� @ (h3A3)

@q1

�

rot

~

A =

ê1
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