Chapter 2-010 :   The Hyperbola - Area under the Curve
Page 4
                              Cylindrical Co-ordinates considerations

The ‘hyperbola’  in ‘Cylindrical Co-ordinates’ :

Let us recall the  ‘hyperbola’  in  ‘Cylindrical Co-ordinates’ :
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Let us also recall the relation in

{ R }2   =   { R0 }2   * 
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( Equation HYP-002 )

to get an alternate format :

{ R }2   =   { R0 }2   * 
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( Equation HYP-003 )

Let us now re-look at the are we have previously marked in ‘light-blue’ color .
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We then set up the integral :


AREA   =   
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Techniques of Integration :

Let us now set up the variable  ‘T’  such that :


T   =   tan 

We then have :


dT   =   { 1 +  ( tan  )2 } * d
or


dT   =   { 1 + T2 } * d
yielding :


d   =   
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( Equation HYP-004 )

Noting that :


( cos  )2   =  
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( Equation HYP-005 )

Thus, substituting ‘Equation HYP-003’ , ‘Equation HYP-004’  &  ‘Equation HYP-005’, we have :
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Re-grouping then yields :
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( R0 )2 * { tan  }2 * 
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( Equation HYP-006 )

And this integral on the ‘far-right’ is evaluated as follows :
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Substituting this back into ‘Equation HYP-006’, we have :


[image: image40.wmf](

)

ò

J

0

2

R

 * d



[image: image41.wmf]2

1

( R0 )2 * 
[image: image42.wmf]ú

û

ù

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

+

b

-

b

q

q

tan

tan 

tan

tan 

log





( Equation HYP-007 )

Rather interesting .

We shall now close our discussion on the ‘hyperbola’ for the time-being,  until reference is made to it again in the later sections.
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