
Chapter 8
Applications of 

Trigonometric Functions



Section 2
The Parabola



DAY 1



A parabola is the collection of all points P in the plane that are the 
same distance from a fixed point F as they are from a fixed line D. The 
point F is called the focus of the parabola and the line D is its directrix. 
As a result, a parabola is the set of points P for which

d(F, P) = d(P, D)



Axis of symmetry:
the line through the focus F (that is perpendicular to the directrix D)

Vertex (V):
the point of intersection of the parabola with its axis of symmetry

must satisfy the following equation  d(F, V) = d(V, D)

vertex is midway between focus and directrix



Equation of a Parabola: Vertex at (0, 0), Focus at (a, 0), a > 0

The equation of a parabola with vertex at (0, 0), focus at (a, 0), and directrix
x = -a, a > 0, is

y2 = 4ax



Example 1:

Find an equation of the parabola with vertex at (0, 0) and focus at (3, 0). Graph 
the equation.





Example 5:

Find the equation of the parabola with focus at (0, 4) and directrix the line y = -4. 
Graph the equation.





Example 7:

Find an equation of the parabola with vertex at (-2, 3) and focus at (0, 3). Graph 
the equation.



EXIT SLIP



DAY 2



RECAP:

3 pieces to the parabola  vertex, focus, and directrix

U shape is drawn off the vertex and the focus should always be inside the U 
shape, the directrix should always be behind the U shape

Vertex and focus should always have something in common

Vertex is same distance “a” from the focus and directrix

Axis of symmetry should contain vertex and focus and should be perpendicular 
to the directrix



Example: (#19 pg. 646)

Focus at (4, 0); vertex at (0, 0)



Example: (#23 pg. 646)

Focus (-2, 0); directrix the line x = 2



Example: (#29 pg. 646)

Vertex at (2, -3); focus at (2, -5)



Example: (#33 pg. 646)

Focus at (-3, 4); directix the line y = 2



Example: (#37 pg. 647)



Example: (#39 pg. 647)



Example: (#41 pg. 647)



Example: (#43 pg. 647)



EXIT SLIP


