Conic Sections : the intersection of a plane and a double-napped cone
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How to tell which conic you are working with based on its equation. ..
When the equation 1s equal to zero, ask yourself:

1. Is there more than one squared term?
NO - Parabola YES — Go on to question 2

2. Do the squared terms both have the same sign?
NO - Hyperbola YES — Go on to question 3

3. Are the coefficients in front of the squared terms the same?
NO - Ellipse YES - Circle
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Examples:
Classify each of the following equations as the equation of a parabola, ellipse, circle, or hyperbola.

1. 3" —4x+2+4)7-6y+7=0 guiPSQ_
2. 52 +44x+2-6y+7=0 Parmbodlol

3. 2y+5p7 +2+8x8-6x-1=0 C \rclu_

4. 243X +x+8-Tp +2y =0

H%Vwbol&
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Parabola: The set of all points (x, y) in a plane that are equidistant
from a fixed line (directrix) and a fixed point (focus), not
on the line

Direchi x

Vertex: The midpoint between the focus and the directrix (h, k)
Axis: the line passing through the vertex and focus
74
- o 4
Up / Down: (x=h) = L"P(\) ) P%O

Standard Form: Lec/ Bidn (\,_\4)1__ Hp (x—h)
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Changing from the general form to standard form for a parabola

Completing the square:
Example:

1. x*-8+11=0
—\\

-\\

52 2.
)8_—-%)&: -\ (‘?2—)_:‘(?‘_\)
g =\6
X =%R Hllo= -1\ £\,
%,
(=4 = S

- 5= o)
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Finding the Focus of a Parabola:

1. Covert to standard form by completing the square
2. Identify the vertex

3. Solve for “p~

4. Decide 1if the parabola opens up/down or left/right based on “p

5. Add “p” to the appropriate coordinate
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Examples:

Find the vertex, focus, and directrix of each parabola and sketch its graph.
7 ve{ dowon

1. (x+3)*+8(y-2)=0 e e __‘_\

(x+3 = ERIG-2) aN -_
(=) = By ) B\

-—+—1
hep=-38 [ \(
Vectew: (-3,2)

Foegss (-’%lQ)
Direckrin: LA," !
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2. X' —2x+8y+9=0

N~
Az*?_& = *%%“O\
2%k e\ = -3y- % &
(A \\ —%?\ ]

! \3 L\F:—%
(zb\\ = —%Q%* p=-2
\f@\"\'Q.K" (\l_\\
Niteckring Y7

oot (U -3)
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Find the standard form of the equation of a parabola with the given characteristics

____4__ -

h K
1. Vertex: (-1, 2) Focus: (-1.0)
(v = dp (4=\)
(x\Y = A (-2) ("g{ 2)

(% H\Q = =5 (3—13
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. Vertex: (0, 2) Directrnix: x =-3
(g_k —L—\f)(& )
3 = 4 () (x-0)
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3. Focus: (0, 0) Directrix: y =8
Vi (O, %)

(x—ﬂz: 4?(*(“0
(-o) = Al (y—4)
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