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. Sec Math 2H - Unit 5 - Conic Sections Notes

Intro to Conic Sections

parabola Conic Sections

A conic section is formed by the
intersection of a plane with a right
circular cone. The "kind" of curve

produced is defermined by the
angle at which the plane intersects
: the surface.
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Some online resources for learning about Conic Sections:

Scanned with CamScanner



1th Vertex (h, k)

Equation

_Axis of Symmetry

L.I.T:ﬂ..l.gh thh (_mtcr_@i k)

Standard F qummn

Rcldl U"- B
l}manu. Furnmlu

A

Midpoint Formula

* 1 6nly one

CONIC S€CTIONS

5@@@%

_L'E. h=4daly -U
-

Down il ¢ -
| lrp ifa=0 o
‘ _ ¥ =Hh )
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Ellipses with Center (h, k)

a is always the bigger number;

cl=g' -4

Standard Equation

(x- ]hie(y — k)
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Major Axis

horizontal s

a = distance from center to vertices
b = distance from center to co-vertices
¢ = distance from center to foci

vertical {:]

Hyperbolas with Center (h, k) { a’ is always fi rst ¢’ =g’ +b?
2 2
4 Standard equation (x af) {j’v 7 J} o) ;f) x ;:’} =J:,
Transverse Axis y=k x=h
Vertices (h£a k) (h, k +a)
Foci (h+c k) (h, k+c)
Asymptotes from the center = EE- y=k=tm(x-h)
Opens Leftand Right ) ( | Upand Down
herizontal * vericall
R X" Comes Qrar Y2 oy fivst
Classifying Conic Sections .
General Equation Circles | Parabolas Ellipse | Hyperbola
A=C AC=0, botharenot0 | 4C >0 AC <0
A +Oy + Dx+ Ey+ F =0 (will have an x? term or Fﬁﬁ"" Nﬁw
a y’ term, but not both)
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2 g .
(X=hY + (y-k) =1 Centered at (h, k) with a radis of |

Centered at (h, k)
Distance from center ko the edge of the ellipse
a in the x-direction b wi the v-orechon
(x—=h)? (y-k)? Vertices are the pomis on the eds of e napy
al T B flonger) axis
Focal points ¢r.1ul ¢ (s from the center o the
major axis. ¢ =a’ - D7 (always pul ihe kanget of &’
or b first)

Ellipse [ Circle

Vertex at (h, k)

If parabola opens verteally
Up if p s positive Dowt if p s negative

(x-hy= - k) Focus. p units from the verfex i the airecton
opens

Directrix: the line p units from the vertex n the
opposite direction as the focus

Vertex at (h, k)
If parabola opens honzontally

Right if p is positive  Left if p is negabive
-k~ -.ﬁx- h) Focus: p units from the vertex in the direction

Parabola

. opens
Directrix. the ling p units from the vertex in the
opposite direction as the focus.

Centared at (h, k).
Transvarse axis is honrontal
Vertices ara a units in the x-direction from the
{x—h]z_(}'—k}’_1 canter.

a? b? Focal points (I’ocr}ctmﬂshmnfhe%ﬁher
direction: ¢ =a" + b’

Slopes nf&_ﬁ'ﬂﬂt_&t’o& 2

Ce.*mmd at (h, k).

Transverse axis is vertical,

Vertices are b units in the y-direction from the
o=K?_G=-h" _, center.

e - Facﬂpdnrs;hdr)cemﬂsﬂm:mmmmay

at b* direction; c'=a
Slopas ofﬁwm an E
Completing the Square with Conic Sections

When the equation of a conic section isn't written in its standard form, completing the aquare is the only way 10
convert the equation to its standard form. The steps of the process are as follows:

1. Add/subtract any constant to the opposite side of the given equation, away from all the \anaties
. Factor the leading coefficient out of all terms In front of the set of parentheses.
. 3. Divide the remaining linear coefficient by two, but only in your head
Square the answer from Step 3 and add thal inside the parentheses.
Don't forget that if you have a coefficient from Step 2, you must multiply the coeffioient by e snbar you get in this
step and add that to both sides,
5. Factor the quadratic polynomial as a perfect square trinomial.

Hyperbola
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Midpoint Formula

Distance Formula

3

¥ 2

: : E;tﬂ,lliiiJ
d=(x.-x)+(r-»)

Parabolas

= A ol Svmmnetry

Latus Rectum

*
Dhrecin
Hyperbola
muju_gmc 4 transverse
axis slope = =3 axis slope = f

conjugate
axis
(x=h)?® (y-k)
o o -k _(x-h)
a +b=¢? & B
a’ +b* =¢?
a = distance from center to vertices
¢ = distance from center to foci
b used to find the width of branches and slope of asymptotes
\
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Ellipse

Standard Form of the Fquation of an Fllipse with Center at (h.k)

. Equation | Description j! Picture
(x=h) (v-k) - -
sk —=1 3 . y U]
a’ b’ Major axis parallel to x-axis \\q_
la>b>0anda” -b" =¢°
-+ > T T ———— L r —
{.\'—h‘ +l_\"‘=&.‘ ia | I.'"/ l
S e Major axis parallel to y-axis | t /
La>b>0anda’ -b =¢

a = Distance from center to vertices
b = Distance from center to covertices
¢ = Distance from center to foci

Minor Axis
.,

- i'h Major Axis
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