Chapter 2-07 :  Constructing the hyperbola  - using the concept of
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                           [ The  ‘X’  &  the  ‘Cross’ ]

The Concept of  [ The  ‘X’  &  the  ‘Cross’ ] :

The Concept of  [ The  ‘X’  &  the  ‘Cross’ ]  simply involves the drawing of two (2) intersecting  { straight lines }  on a blank piece of paper :
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The shape thus formed is then the shape of   an  ‘X’ , as shown in the above diagram.

We then label the two (2) straight lines  ‘ Line 1’  &  ‘Line 2’  respectively, and their intersection is labeled the point  [ Point O ] , as shown above. 

We then bisect one of the two (2) angles to get  ‘Line 3’, as per the diagram below :
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And we then bisect the other of the two (2) angles to get  ‘Line 4’, as per the diagram below :
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We note, of course, that  ‘Line 3’  &  ‘Line 4’  are perpendicular/orthogonal to one-another.

We have therefore :

a)
started-out from a  [ random state ] , i.e. :   two (2) straight lines,  ‘Line 1’  &  ‘Line 2’  respectively, which may intersect at any angle,

b)
ended with a  [ controlled state ] , i.e. :   two (2) straight lines,   ‘Line 3’  &  ‘Line 4’  respectively, which are always perpendicular/orthogonal to one-another.

Constructing the hyperbola :

To construct the hyperbola, we simply pick a point, at our sole discretion, on either  ‘Line 3’  or  ‘Line 4’, that is different from  [ Point O ] , as per the diagram below :
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In this instance we have picked a point,  [ Point V ] ,  on  ‘Line 3’ .

We then construct :

a)
a straight line , ‘ Line 5’ , that is parallel  to  ‘Line 1’ and  passes thru  [ Point V ] ,

b)
a straight line ,  ‘Line 6’ , that is parallel to  ‘Line 2’  and  passes thru  [ Point V ] ,

[image: image5.wmf]
The  ‘Characteristic  Rhombus’  for the hyperbola, formed by the two (2) sets of parallel lines, namely  { ‘Line 1’  &  ‘Line 5’ }  and  { ‘Line 2’  &  ‘Line 6’ } respectively, is then as marked in  [ ‘light-green’ color ]  in the above diagram.

Let us now mark the lines and regions/areas in a way that we are more familiar with, as follows :
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The ‘Characteristic Rhombus’ for the hyperbola is then the area marked in  [ light-green color ]  and is labeled  the area  [ O-A-V-A’ ]  as shown above.

Next, we construct a straight line that is parallel to one of the ‘asymptotes’, being either  ‘Line 1’  or  ‘Line 2’ :
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In this instance, we have constructed  ‘Line 7’, which is parallel  to  ‘Line 1’ .

And this  ‘Line 7’  then :

a)
intersects  ‘Line 2’  at  [ Point B ] ,   and

b)
intersects  ‘Line 6’  at  [ Point  D ] ,

as per the above diagram.

We note here that we have not specify, up to now,  how far above  ‘Line 5’  this  ‘Line 7’  should be.
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The problem we face now is to find a  [ Point P ]  on the  [ Line-segment B-D ]  such that the ratios:


[ Line Segment O-A ]     :     [ Line-Segment  A-B ]

&


[ Line Segment  B-P ]     :     [ Line-Segment P-D ]

are the same.

The point,  [ Point P ] , thus identified will then be a point on  the hyperbola.

Let us now begin the identification process by identifying a point  on ‘Line 2’ , namely the point  [ Point Q ] , such that the distance  for  [ Line-Segment  Q-B ]  &  [ Line-Segment O-A ]  are the same.
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We note here that we have used  [ Line-Segment B-D ]  as the reference distance in the above diagram because the distance for :

 
[ Line-Segment O-A ]   and   [ Line-Segment B-D ]

are the same, because of the ‘Characteristic Rhombus’ is made up of equal sides.

We then draw a straight line, labeled  ‘ Line 8’ , passing thru the points  [ Point O ]  &  [ Point D ] , as per the diagram below :
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And we then construct a straight line parallel to  ‘Line 8’  passing thru  [ Point Q ] , and this is  ‘Line 9’ as shown in the above diagram.

And the intersection of  ‘Line 7’  and  ‘Line 9’  is then the point  [ Point P ]  on the hyperbola that we want, as per the above diagram.

Clearly, we can construct different sets of  { ‘Line 7’ ,  ‘Line 8’  &  ‘Line 9’ } , using the same procedure but starting with a different  ‘Line 7’  each time, to arrive at different points on the hyperbola.

And an example of this procedure is as follows :
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And this hyperbola thus formed is then as shown below :
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The reader should note, of course, that hyperbola on the [ lower-right-hand region ]  marked in  { ‘light-yellow’ color } here should be constructed with :

a)
‘Line 7’  being parallel to  ‘Line 2’  instead of  ‘Line 1’ ,

and then following the same procedure for  ‘Line 8’  &  ‘ Line 9’ .

Looking at  the  ‘Z’  in  { the  ‘X’ &  the ‘Cross’ Method } :

Let us now re-look at the diagram for the first  [ Point P ]  constructed , but with the [ triangle  O-B-C ]  now marked in  ‘blue-(cornflower)-color’ :
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And we have the diagram below, with less labeling,  for slightly better clarity. 
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We simply note here that lines :

a)
{ Line-segment  O-D } ,

b)
{ Line-segment  D-Q } ,   and

c)
{ Line-segment  Q-P } .

forms a  ‘Z’ , 

And we have this diagram below which started with a ‘higher’   ‘Line 7’  in the first instance :
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Again, the   ‘Z’  here is as indicated by the three (3) lines :

a)
{ Line-segment  O-D } ,

b)
{ Line-segment  D-Q } ,   and

c)
{ Line-segment  Q-P } .

Let us look at the above two (2) diagrams again but now concentrating on the ‘isosceles’ Triangles :

Triangle { ‘B-C-Q’ } in this diagram below where :


{ length of Line Segment ‘B-C’ }  =  { length of Line Segment ‘B-Q’ }

as marked in  ‘light-orange-color’ .
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And  Triangle { ‘C-E-Q’ } in this diagram below where :


{ length of Line Segment ‘C-E’ }  =  { length of Line Segment ‘C-Q’ }

as marked in  ‘light-orange-color’ .
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We see here that we are simply  ‘moving’  the  ‘isosceles’ Triangle as marked in ‘light-orange-color’ along the  ‘corridor’  as marked in ‘yellow-color’ , with one side of the  ‘isosceles’ Triangle, i.e.  the side { Q-D / Q-E } , being always parallel to the  ‘V-axis’ as marked in the diagrams above.

Interesting way to construct the ‘hyperbola’ .

  { ‘B-C-Q’ } with the side  { Q-D / Q-E } remainingEwhere : ‘issoceles 
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