HAlg3-4 - 10.1 Notes — Conic Sections and Parabolas

f“ 'Comc Sections — curves formed by intersection
v L of a double -napped cone with a plane. IS

VERTEX
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The shape of the intersection curve depends b
upon the angle the plane makes with the vertical

axis of the cone:

Circle -ifthe pl'ahe ES"perpendicuiar to the cone axis,
the curveis a circle.

30 'Elhpse —if the plane’s angle is greater than the vertex
o angle but not perpendicular to cone axis, the curve
o is anelhpse

Parabola — if the plane’s angle matches the vertex angie,
the curve is a parabola.

Hyperbola — if the plane’s angle is smaller than the
vertex angle, the curve cuis through both nappes
and is a hyperbola.
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Conic Sections are defined by the general equation: Ax*+ Bxy+Cy? + Dx+ By + F =0
...but each curve has a standard form that makes it easier to sketch.
Parabola = The set of all points (x,y) that are

equidistant from a fixed line (called the directrix)
and a fixed point (¢alled the focus).

App[lications — reflectors (flashlight, antenna dishes)
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Let's look at an example: y= %xz —x+2
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How could we graph thls by hand’? Easser to graph tf we change the equatlon into the standard
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‘Standard form equation of a parabola:

Vertical axis:
(x—1)" =4p(y—k)
Vertex: (k)
Focus: (hk+ p)

Directrix; y=kt-p

Horizontal axis:

(y—k) =4pGx-h) -

Vertex: (h k)

| Focus: (h+ p,k)

~ Directrix x=h-p

y=k-p

" Dirsctrix |-
x=h-p

To sketch p[ug in x*O or y"'O to find an intercept.
{Curve is symmetrlc about its aXIs)

Vertex: )
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~ Example: Find the vertex, focus, directrix and sketch the graph of (x+1)* =4(y—2)
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“Example: Find the vertex, focus, directrix and sketch the
graph Of x ~2x+8y+9=0
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Example: Find standard form equation of a parabola with vertex at (
( Y - [g)z:;‘” Lf/ (/%éw-}ﬂ}
Z - )Em \“(}@ (}{ %2;3
i’ =0 49 (k)
{5 @*v“ﬁszﬁ? 2

/n!(

h £

-2, 1) with directrix x=1

1, 2) and focus at (-

V&&fﬁwmpéa




f%fHAg34 10.2 Notes — Ellipses

Eillpse = the set of all points (x,y) the
"~ sum of whose distances from two fixed
points (called foci) is constant.
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3'Standard form equation of an e!hp_

'-;:3:':Hor|zonta! major axis .
s (blgger number under x2 term)
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For all ellipses: & (Sal wm?,} érﬁ‘?@w?&w@
(h k)= center

= distance from center {o a vertex on major
(longer) axis

b = distance from center to a point on minor
{(shorter) axis

¢ = distance from center fo a focus

¢ =ag>—-b*
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'_ {Z% Vertices: (0,8) and (0 8)
S Foci: (0,4) and (0,-4)

(1o
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'#_4'3 Find the staiidard form of the equation of the ellipse if:

- Foci: (0,0) and (4,0)
Ma;or axis of length 8
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' Vertices: (3, 1) and (3, 9)
Minor axis of length 6

(=27 | (o) 2

#3 Find the standard form of the equatlon of the elhpse zf:'f{ .

Find the standard form of the equatioh of the e'lli.p'ééz'if:-_
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HAIlg3-4, 10.3 Notes — Hyperbola

-H'y'perbola = the set of all points (x,y) the m of whose distances from two fixed
- points (called foci) is a positive constant. '

B (k) .

a* b?

:_'_fa'éimﬁptotes at:

Goky=22-h)

Vertical transverse axis (y> {_z'e"rrri-"is__‘ first). -

_— (y—k)zﬁ(xw—h)z =_1
a’ b

ésymptotes at:

(y—k»:rgu_h)

For all hyperbola:
(hk)= center
Q a = distance from center to a vertex
¢ = distance from center to a focus
F=d*+b* therefore c>a
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Find thecenter Ve'_l."t:i'q'e_s;,i fomasymptotes eccentricity and sketch:
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Find the standard form of the equation of the hyperbola i
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- Foci: (5,0) and (-5,0)

Find the standard form of the equation of the hyperbola if:

Try it...

Foci: (2,5} and (2,-5)
Vertices: (2, 3) and (2, -3)




HAlg3-4, 10 review day — Comparing conics

Parabola Ellipse Hyperbola
x—hY (y—k) x—hY (y—-k)
(x=h)*=4p(y=k) ( az) +(yb2) =1 ( az) = bz) =1
x—hY (y-kY | y—k) (x-hY
(y_k)2:4p(x”h) ( bz) +(ya2) =1 ( az) M( bZ) =1
x? like y= x* a is always bigger, a not always bigger,
y? ‘other one’ a under term of major axis a always under first term

first term is transverse axis

" p =dist. vertex to focus. c=a-b ?=a*+b

and dist. vertex to directrix
: a = dist. center to vertex
¢ = dist. center to focus

b = dist. center to point b = dist. to ‘other side of box’
on minor axis

asymptotes from center
through corners of box:

-k =+ )
a

(y=k) =% (x=h)

(look at box to see which)

. C
eccentricity e=—
a
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HAlg3-4, 10.3 day 2 Notes — Classifying Conic Sections by Equation

Where are hyperbolas found in the real-world? (Whete planes and cones intersect)

Classifying a conic section from the general equatlon
, M“”“M"Wm“’“%:}_' :

Cy? +Dx+Ey+F 0
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Ax® .
Look at the A and the C (the x* and the y terms)
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squared?

Parabola
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