Chapter 2-08 :   Constructing the hyperbola - using the concept of
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                            [ the ‘Circle’ & the ‘Chord’ ]

Recalling from the last chapter :

Let us now re-look at this diagram below, which was presented in the last chapter, ‘Chapter 2-08’ on  ‘Constructing the hyperbola - using the concept of the  [ ‘X’ & ‘cross’ ] ’ : 

[image: image1.wmf]
Let us now draw a line that passes thru the [ Vertex of the hyperbola ] , i.e. [ Point ‘V’ ]  that is parallel to  ‘Line 4’ , as shown by the  [ ‘blue-color’ line ] in the diagram below :

[image: image2.wmf]
We then mark the intersection of this  [ ‘blue-color’ line ]  and the  [ asymptotes ]  as the points  [ Point H ]  &  [ Point H’ ]  respectively , as shown above.

Let us now draw a circle with a radius equal to the length of  [ Line-segment O-H ] , using the point  [ Point ‘O’ ]  as the center of this circle , as shown in the diagram below :

[image: image3.wmf]
This circle is then as marked in the { ‘light-blue-color’ circular dotted-line } as shown above.

This circle then intersects  [ Line 3 ]  at the points  [ Point FR ]  &  [ Point FL ] respectively, as shown in the above diagram.

Let us now take-away some of the markings to arrive at the diagram below, for a better view :

[image: image4.wmf]
And the points  [ Point FR ]  &  [ Point FL ]  are then the  { Focus on-the-Right}  & the  { Focus on-the-Left }  respectively.

Let us refresh our memory by presenting, once again, this diagram we have previously developed in ‘Chapter 2-05’ on ‘The Hyperbola - Cylindrical Co-ordinates’, as shown below :

[image: image5.wmf]
And we note the striking similarities here.

Constructing the Hyperbola using  [ the ‘Circle’ &  the ‘Chord’ ] concept :

Let us now construct the hyperbola using  [ the ‘Circle’  & the ‘Chord’ ]  method as follows :

First :

i)
we pick a radius ‘R’ and  draw a circle on a piece of blank paper, using any point we may wish to choose as the [ center of the circle ] , and we label this point as  [ Point ‘O’ ] ;

ii)
We then pick two (2) points on the circle to form a  ‘chord’ , but this ‘chord’ must not pass thru the [ center of the circle ], i.e.  [ Point ‘O’ ] ;

as per the diagram below :

[image: image6.wmf]
We have then labeled the  ‘Chord’  as the  [ Line-segment  H-H’ ]   as shown above.

We then bisect the  [ Line-Segment H-H’ ]  to get the mid-point of the  ‘Line-Segment’,  i.e. the point  [ Point ‘V’ ] , as shown in the diagram below :

[image: image7.wmf]
We then construct a line passing thru  [ Point ‘O’ ]  &  [ Point ‘V’ ] , which we shall label as the  [ V-axis ] , as shown in the diagram above .

We then construct :

i)
a line passing thru both  [ Point ‘O’ ]  and  [ Point ‘H’ ]  , and we label this line as one of the  ‘asymptotes’ ;

ii)
a line passing thru both  [ Point ‘O’ ]  and  [ Point ‘H’’ ]  , and we label this line as the other of the  ‘asymptotes’ ;

as shown in the diagram below :

[image: image8.wmf]
And we construct :

i)
a line parallel to one of the  ‘asymptotes’  and  passing thru  [ Point ‘V’ ] ,   and

ii)
another line parallel to the other of the  ‘asymptotes’  and  passing thru  [ Point ‘V’ ] ;

to complete the above diagram.

All the ‘ingredients’ are now ready  and  we can now construct the ‘hyperbola’ using the same procedure as we have used in the last chapter , ‘Chapter 2-08’ on  ‘Constructing the hyperbola - using the concept of the  [ ‘X’ & ‘cross’ ] ’, to arrive at the diagram below :

[image: image9.wmf] 

What then can we infer from this  [ the ‘circle’  &  the ‘chord’ ] method , and the previous   [ ‘X’  &  ‘cross’ ]  method.  

Controlling Variables determining the ‘hyperbola’ :

Our finding here is simply this :

A hyperbola is determined by two (2) variables :



One controlling the size and the other controlling the shape.

One such set of the two (2)  variables may be :


i)
the length of the  [ Line-segment  ‘O-V’ ] , which determines the size,

ii) the ratio of :

Length of  [ Line-Segment ‘O-V’ ]  :  Length of  [ Line-Segment ‘O-FR’ ]



which determines the ‘asymptotes’ .

( We note here that :


sin    =   
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where :
‘’  is the angle between  the  [ V-axis ]  and  either one of the two (2)   ‘asymptotes’ . )
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