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Standard Equation of a Parabola with vertex (h’ k) and directrix Y =k—p is

2

(x B h) =4p ( y— k)' Vertical axis of symmetry

Standard Equation of a Parabola with vertex (h’ k) and directrix X=h—p is
2

(y B k) =4p (X B h) Horizontal axis of symmetry

The focus lies on the axis p units (directed distance) from the vertex. The
coordinates of the focus are as follows:

(h.k+p) Vertical axis of symmetry

(h TP, k) Horizontal axis of symmetry

A focal chord is a line segment which passes through the focus of a parabola and
has endpoints on the parabola.

The specific focal chord perpendicular to the axis of the parabola is the
latus rectum.

A surface is considered reflective if the tfangent line at any point on the surface
makes equal angles with an incoming ray and the resulting outgoing ray. The angle
corresponding to the incoming ray is the angle of incidence and the angle
corresponding to the outgoing ray is the angle of reflection.

Let Pbe a point on a parabola. The tangent line makes equal angles with the
following two lines:

1. The line passing through Pand the focus.

2. The line passing through Pparallel to the axis of the parabola.




1. Find the vertex, focus, and le‘CCTr'lX of the parabq?and ske‘rch its gr'aph

a_x +8y=0
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b. y2+4y+8x—12=0
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MATH 251/GRACEY

2. Find the center, foci, and vertices of the ellipse, and sketch its graph.
16x> +25y° —64x+150y+279 =0
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MATH 251/GRACEY

3. Find the center, foci, and vertices of the hyperbola and s‘lg_e‘rch its graph
usmg asymptotes as an aid.

y 2_9x*+36x-72=0

y= 10D =113
-A(x-0) =3

i _ (X -7_)1 ~
A

JiRnsuer s& oS

Ve (Yical

Gt (2,0

a-c G gaz)c 31" = THo =L 5L

FOQ 2 wa) (2, - -150)
. Find an GQUGTIOH of the conic section.

a. An ellipse with vertices (O’ 2) and (4, 2) and eccentricity &

b. A parabola with focus (2,2) and directrix x = —2.

c. A hyperbola with vertices (O’ i3) and asymptotes: y = £3x.



5. Classify the graph of the equation as a circle, a parabola, an ellipse, or a
hyperbola.

o 12x°=2x+12y° =15
b, X+y =5y=1

¢ =X =2x+3y>=5y"-2
4 65x° =y* +1
e 2X —8x+y*+5y=6

6. Find an equation for (a) the tangent lines and (b) normal lines o the
2 2

Y X

hyperbola T 7 at X=4.




MATH 251/GRACEY 10.1

2
7. Find the point on the graph of X = 8Y that is closest to the focus of the
parabola.

2
8. Find the arc length of the parabola 4x—y" =0 over the interval
0<y<4.




