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Parabolas
The standard form of the equation of the parabola is (y � k)2 � 4p(x � h) 
when the parabola opens to the right. When p is negative, the parabola 
opens to the left. The standard form is (x � h)2 � 4p(y � k) when the 
parabola opens upward. When p is negative, the parabola opens downward.

Example 1 Given the equation x2 � 12y � 60, find the coordinates 
of the focus and the vertex and the equations of the 
directrix and the axis of symmetry. Then graph the 
equation of the parabola.

First write the equation in the form (x � h)2 � 4p(y � k).
x2 � 12y � 60
x2 � 12( y � 5) Factor.

(x � 0)2 � 4(3)( y � 5) 4p � 12, so p � 3.

In this form, we can see that h � 0, k � �5, and p � 3.
Vertex: (0, �5) (h, k) Focus: (0, �2) (h, k � p)
Directrix: y � �8 y � k � p Axis of Symmetry: x � 0 x � h

The axis of symmetry is the y-axis.
Since p is positive, the parabola opens 
upward. Graph the directrix, the vertex,
and the focus. To determine the shape of 
the parabola, graph several other 
ordered pairs that satisfy the equation 
and connect them with a smooth curve.

Example 2 Write the equation y2 � 6y � 8x � 25 � 0 in standard 
form. Find the coordinates of the focus and the 
vertex, and the equations of the directrix and the axis of
symmetry. Then graph the parabola.

y2 � 6y � 8x � 25 � 0
y2 � 6y � �8x � 25 Isolate the x terms and the y terms.

y2 � 6y � ? � �8x � 25 � ?
y2 � 6y � 9 � �8x � 25 � 9 Complete the square.

( y � 3)2 � �8(x � 2) Simplify and factor.

From the standard form, we can see that h � �2 
and k � �3. Since 4p � �8, p � �2. Since y is 
squared, the directrix is parallel to the y-axis. The 
axis of symmetry is the x-axis. Since p is negative,
the parabola opens to the left.

Vertex: (�2, �3) (h, k)
Focus: (�4, �3) (h � p, k)
Directrix: x � 0 x � h � p
Axis of Symmetry: y � �3 y � k
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Parabolas
For the equation of each parabola, find the coordinates of the
vertex and focus, and the equations of the directrix and axis of
symmetry. Then graph the equation.

1. x2 � 2x � 8y � 17 � 0 2. y2 � 6y � 9 � 12 � 12x

Write the equation of the parabola that meets each set of
conditions. Then graph the equation.

3. The vertex is at (�2, 4) and 4. The focus is at (2, 1), and the
the focus is at (�2, 3). equation of the directrix is

5. Satellite Dish Suppose the receiver in a parabolic dish antenna
is 2 feet from the vertex and is located at the focus. Assume that
the vertex is at the origin and that the dish is pointed upward.
Find an equation that models a cross section 
of the dish.
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x � �2.


