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To make the tangents to a parabola: 

Draw a line and a point off the line. 

Fold numerous different points on the line to the 

point, and crease the paper. 

To make the tangents to an ellipse: 

Draw a circle and a point inside the circle. 

Fold numerous different points on the circle to the point, and 

crease the paper. 

To make the tangents to a hyperbola: 

Draw a circle and a point outside the circle. 

Fold numerous different points on the circle to the point, and 

crease the paper. 
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Parabola 

 

When you fold point T (any point on the Directrix) to point F and crease the fold, the fold line will be 

tangent to the parabola. 

 

 

 

 

 

 

 

 

 

 

 

Fold Line

Directrix

A parabola is a
set of points in a
plane such that
the points P are
all equidistant
from a point F
called the focus
and line called
the Directrix.

PF=PT

T is a point on a line called Directrix.
Fold Line is the perpendeicular bisector

of FT.

PT≅PF because Fold Line is the

perpendicular bisector of FT, thus
creating isosceles triangle PFT.

Therefore point P is always equidistant
from Directrix and point F, the focus of
a parabola.

Hide Explanation

Hide Definition

P
F

T
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The Parabola’s Equation—one version, anyway 

 

 

 

This parabola has a focus at F(0,p), a directrix y= -p, and its vertex at the origin (0,0) 

By the definition 

2 2 2 2( 0) ( ) ( ) ( )

PF PT

x y p x x y p

=

− + − = − + − −

 

Squaring and expanding: 

2 2 2 2 2

2

2 2

4

x y py p y py p

x py

+ − + = + +

=

 

Move the vertex from the origin (0,0) to the point (h,k) 

And the equation becomes 

2( ) 4 ( )x h p y k− = − . 

 

 

 

 

y = -p

P(x,y)

F(0,p)

T(x,-p)
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Fold point B (inside the circle) to point A on the circle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fold Line

Ellipse--When B is inside the
circle:

PA≅PB because Fold Line
is the perpendicular bisector of

AB.

B and C are the foci of the ellipse

PC+PB=AC.

The constant sum is the length of
the radius AC.

Show Locus of Fold Line tangents

P
C

R

B

A
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With thanks to Ellie Sharpe, Rocky Hill class 0f 2009 
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Fold a point B outside the circle to a point A on the circle. 

 

Working with the standard equation of a hyperbola to understand asymptotes 
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Solving for y: 
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=
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± − =

 

Since a is a constant, as x grows large, 
2 2 2b b b
x a x x

a a a
± − → ± → ±  

So y approaches, but never equals 
b
x

a
± . 

 

Fold Line

Hyperbola--When B is outside the
circle:

PA≅PB because Fold Line
is the perpendicular bisector of

AB.

B and C are the foci of the
hyperbola

PC-PB=AC.

The constant difference is the
length of the radius AC.

P

C
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