Parabola
Algebraic Proof
The definition of a parabola is PF=PD.  A translated parabola, one that does not have a vertex at (0, 0), but has vertex at point (h, k) will be used for the proof.  If the conic is a parabola, then the equation for a parabola will be derived.

[image: image1.png]Standard Equation of a Translated Parabola

Horizontal Directrix
k= x—hp
y 4,,(" )

focus: (h, k+p)

vertex: (h, k)
directrix: y= k- p

axis of symmetry: x=h




Prove PF=PD


[image: image2.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

4

1

4

4

4

2

2

2

2

2

2

2

2

h

x

p

k

y

h

x

k

y

p

h

x

kp

yp

p

kp

k

yp

yk

h

x

p

kp

k

yp

yk

p

k

p

k

y

y

h

x

p

k

p

k

y

y

p

k

y

h

x

p

k

y

p

k

y

h

x

p

k

y

x

x

-

=

-

-

=

-

-

=

-

+

+

+

-

-

-

=

+

-

+

+

-

+

+

+

-

+

-

=

-

+

-

-

+

-

+

-

=

-

-

+

-

+

-

=

-

-

+

-


By using the same method, the proof can be made for a parabola that has Vertical Directrix as shown in the picture below.
[image: image3.png]Standard Equation of a Translated Parabola

Vertical irectrix:
ch=l(y-K?
x 4Ply )

focus: (h+ p, k)
vertex: (h, k)
directrix:

=h-p
axis of symmetry: y = k
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