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Math 127 Ch 9 Notes Conics

O‘).O Notes: Introduction to Conics

S O AN
parabola circle ellipse hyperbola
Type of Conic and Key Features and Basic Hints
Standard Form (We will learn more details about graphing conics this unit)
. Center = (h, k)
Circle Radius = r
— h)2 e TR e
SIS HE 1Y) r The circle is r units from the center in all directions

Center = (h, k)
. Axes length = 2a and 2b
Elipse Major axis: the longer axis
(x — h)? d oy — k)2 . Minor axis: the shorter axis

a* b? The endpoints of the horizontal axis are +a units left and right from the center
The endpoints of the vertical axis are +b units up and down from the center
Center = (h, k)

Hyperbola the transverse axis is parallel to the x-axis
(opens horizontally) the coordinates of the vertices are (h + a, k)
the coordinates of the co-vertices are (h,k + b)

=h? G =i? _

! Draw a rectangle that includes the vertices and co-vertices; draw asymptotes as

a? b?
diagonals of the rectangle.
Use the vertices and the asymptotes to draw the horizontal hyperbola.
Center = (h, k)
Hyperbola the transverse axis is parallel to the x-axis

the coordinates of the vertices are (h + a, k)

(opens vertically)
the coordinates of the co-vertices are (h, k + b)

(y—k? (x=h?_

1 I Drawa rectangle that includes the vertices and co-vertices; draw asymptotes as

a? b?
diagonals of the rectangle.
Use the vertices and the asymptotes to draw the horizontal hyperbola.
Parabola: vertex form Vertex (h, k)
(opens vertically)

el Use % as % to plot one point on either side of the vertex.
Parabola: vertex form Vertex (h, k)

k;;. (opens horizontally) 4
PGy R Use % as % to plot one point on either side of the vertex.
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4 i .0 Notes, continued,

C
ompletlng the Square (Converting to Standard Form)
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For Examples 1 - 4, identify the type of conic section represented, convert to Standard Form, and then
_=2raph each conic.
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9.0 Notes, continued,
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9.1 Notes: Ellipses

ﬁn elli i

* These two fixed points are called the foci.

o Th§ midpoint of the segment connecting the
foci is the center of the ellipse.

Standard Form of an Ellipse
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o
—

’—’
Vertex Focug. =~
- ——— gt

i \,
J F\{:Js
_T T e

F, Maijor axis nter F,

1Co-vertex

Centered at the origin

Centered at (h, k)

xZ yZ

@t =1

Center:

(o,0)
£ oS

4

x—h* —k)*
a2 + PR
Center: ( l’), K 3

Lo

1

L

\Y

*If a® > b2, then the major axis is horizontal.

(G? ‘Dﬂg,d G i ¢

Foci of an Ellipse

*If b2 > a2, then the major axis is vertical.

lon 40/ axis

Location

Foci Formula

e on the major axis
e ¢ units from the center in 2
directions

bz:aZ_CZ

e OF
(=" b

Example 1: Graph the following and locate the foci:

e

_x_2+ y_2=1 C@f‘"“/ (O'D)
0=3 =2
1
. _
c*=q -4 )
= C'L:‘S D T
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(@-\ample 2: Graph the followi =TT
5 vVIng and locate the e -
16x2 + 9y2 = 144 g ocate the foci:

g w\ .j_L - ({’:’1{—(" (O'O)
9 wﬁ £33
e e
< T
C= iﬁ_ foc, v, L0
(0,55
For #3"'5s find the standard forn — T

m of the equation of each ellipse with the given information.

3) foci at (w) and vertices at (-3,0) and (3, 0)

o.lonj rnth o QX it =2 Centw (0,0)
=3
4=9-p* e .
o =5 9 s
|5 = i‘fS-

4) foci at (0, -4) & (0, 4) and vcrticels at (0, -7) and (0, 7)
c=4 n=1
1 = 44 ~b>
b*= 33
a2 B3

—
. L 1%

L. &

5) endpoints of the major axis at (2, 2) and (8, 2); endpoints of the minor axis at (5, 3) and (5, 1)
Center

. { 5,8 7
ﬂ"\ CX_SJ.L 1 63'2’)2— - I) : ;
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(4 or #6 — 7
@ : Graph each ellipse and locate the foci
(x+1)2 -2)2
6) —= 4 ©0=2?
e Lenter (—1,2)
[/ ~
c*=q- £ Z—Hrmafe
c* 5 ;

92 b
C, J_ «l_”Cen\—u—é--a J

Lo (1475 ,2) ool (=1-v8,2) |
7)9x2+25y2—-36x+50y_164:0
CMX ‘fX-PLf)+2$(_32“+23+!3—w‘1’r3w25’ ‘T

Wx-—2y +25(y+*= 225

O( . !/ + l) 2 &3 major AJ ] " .
P Ji
) g 254 L Sy e

L+ ¢ =4 fom Contr =2y

8) A semi- elhpncal archway over a one-way road has a h height of 10 feet and a width of 40 feet. Your truck has
a width of 10 feet and a height of 9 feet. Will your truck clear the opening of the archway?

s 2 S S | |
Yo I 0O ~e (5" 9,032

‘ !\ y
Gt o+ L{‘j)— = 400 ot X=(D '20_5 —-'s'-“" oy

28 § c{j Hoe
Yy =377 /'j = 9,602 F-
1 29395 \jes, room for the e

Will a truck that is 12 ft wide and has a height of 9ft clear the opening?

g2
~ l

%o we Hy ¥ =Y 4= 9.539 &+
3b + Yyt =we ! Y
v 36 (LU B oo

\ % N - ql
‘n exploration with e?lipses: https://www.geogebra.org/m/CrVpe8pP
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fix)
6

Slant

A hyperbola is the set of all

o points in a plane whose

difference from t fixe ints. ¢ 3
if Wo fixed points i, i
ey p , called foci, is

Y. Asvmptote

Slant
Asymplote - *
4

Hyperbola

° Vertices: Two points that are intersected by
a line segment that joins the foci

Transverse axis: The line segment that joins
the vertices

-__7_ -
L_,.S_z—._, f Focus

Standard Form of a Hyperbola

Centered at the origin Centered at (h, k) Transverse Axis Asymptotes
= G-h? G-k’ : S
Opens a? b2 a? b2 <L — by
horizontally Thovg h o
Center: LO' O ) Center: C/h ) K—) W % o rgl. Laf\"k’
WE (y—k)? (x—h)? Slope s
2 2 2 b2 5 rouj' +
?—:)‘en]s] a b a I ol ¥ b
. I vertically Center: [,DI O) Center:ch) f() ‘h‘i"""ﬁ W (e
Foci of a Hyperbola
/ Location Foci Formula
s e on the transverse axis . - )
e ¢ units from the center in two ¢ =a- +tb
directions
Examples 1 —2: Find the vertices and locate the foci: ) ! i
g S Oeatml(00 ) 00 o = Centr £00)
= F‘@S% Yad(eas [ \e/ 1 Les CO,?) ]
- s [ ]
(*=25110 (05> |
¢ =4

C;Jql— (yG1,0) onl =Y

(-J<1 ,0) L:iﬁ‘ o - )

¢ A IE e L ke
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or #3 — 5, write the st
Standard form of the €quation of each parable with the given information.
3
) foci at (0, -5) ::_;1(! (0, 5) and vertices (0,-3) and (0, 3)

- cenyer (0,0)
I g o A=3

- b i g
(I%L m - | /\q+‘z1 :

4) foci at (-4, 0) and (4, 0) and vertices (-3, 0) and (3, 0)

Cenler (O )0) iy
C’L_f a3 ) {

b= g 11 1- ng Rl
Y I SR
|17

5) center at (4, -2), focus at (7, -2) and vertex at (6, -2)

=3 m_ﬁ__ﬂ_»gkrl £—
=4 vor e - 32 Yy
S =b T D
.t‘[g: b

6) Graph and locate the foci of the hyperbola helﬂm.AJso—\wne the equations of the asymptotes.
s _ ¥ Aidmpiotea |
=-5=1  [9;0) fy ot
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9.2 Notes, continued,

@‘or #7-9, graph each hyperbola a

Ch 9 Notes

nd locate the foci. Also, write the equations of the asymptotes,

c= 729

R (-

Visualization of Hyperbolas and Foci:

Ny —4xt=4 (0,0) &_)
‘5_.2-* 5 ! v
Y C -E‘— = | 1 & 1
. L
C™=4Y+I e
¢ E'P\)m : ./:St |
|
8) (x-3)? _ (y“l)z =
X OF et €3,1)
. & 3
=19 +25 <
- Jl__m_
C= /7y ; foui - (3vPy, 1)
(("“fr:(_’.":’l"_"’_\}: v (= WY FI } (3"‘[:)1', | )\/
4 1,\} - T L | N S
0 4x? 2ax 257 +250y - 489 =0 - v
A .
H{x*Gx+9) - 25(72-—@7 t25) =451 3645 “ﬂS\ r/% -
2 _e\+= — o FENNENEL U~ JDNSHNEa 4N
I(x=3> —25ly-53"= ~ 10 aws { T
lg-9) _ Qe (3% e s
15 « SASEAERERE canasansesil
Y 4 ~J |-"--‘;-~-:—+"-*r7"__'j7'i ‘ljr"
3o~ EENEERE iRy YRR 4}} i
2 _ _ AEEE AN SR AN
cT=44+2s . ———
g foi (3,502 | IR
S ey S SN
(3,52 By p TN

e i1

https://www.geogebra.org/m/cD5ZybC

Conics
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9.3 Notes: Parabolas

A parabola is the set of al]
fixed line (the directrix) an

Ch 9 Notes

points in a plane that are equidistant from a
d a fixed point (the focus).

In previous classes, vou have explored the vertex form of a parabola:

Conics

Parabola: vertex form

Parabola: verrex form

(opens vertically) (opens horizontally) d2
y=alx—h)?+k x=aly—k)>+h H_.X.
directrix
Standard Form of a Parabola
Centered at the origin Centered at (h, k) Focus Directrix
‘= Apx (y—k)  =4p(x—nh . L XEop
Opens y 2 y p(x —h) punb P unty
horizontally | Center: [O 0) Center: C}q ) K) a_,w‘lj . A e
Bl | o=tz
\]‘E/W 1nsicle \.f"(-fk )(‘
P lefr: pL0O » CALrvE,
(€ curve , aldng i asets
| right: 1 3
b D s %5}; 5) Sym.
2= —h)?=4py—k i e
Opeas x 4py (x—h) r(y —k) u Nk
vertically Center: ( O, O) Center: Clﬂ ) K} i/
up: \0>O
down: ‘040
Latus Rectum of a Parabola
Description Length Formula

e Line segment that connects two
points on the parabola

e [sparallel to the directrix

e Passes through the focus

the parabola.

The length of the latus rectum is |4p|.

This is helpful to determine the width of

11
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1) y? = 8x

C y 2 - LI‘P)(
VtiAex (0,0)

Focus (2,0)
drvrehrix D X = -2

B=4p
2=p

2)x* = —-12y
\/EA(( (ojo)

‘FQ(MS (,O ;"3)
et y=3

o b - “f‘o
~3sp

(€
N (x—-2)2=4(y+1)
C)( 'Lr\XL Hr) {.kj ‘\-)

Nertex (Zx-l)
Lows (2,0)
dwcffv\%.' --2

Hy*+2y+4x-7=0
C\}2+2_j+i); —Ux 47+

V') (_5.}4\2: —HLX"‘Z)

\f@/kx(Z‘-—l)
‘FDCUS (,l 1"’)

a(wfc-—tvix Y Xz 3

(€

| edus reChom= V2

by all

@phs
Ch 9 Notes ﬁ P

G

latus Cochim = )4 2)

5

0o+

Conics

For E -
.{. rkxamples #1 - 4: Find the vertex, focus and directrix of the parabola and then graph(lﬁ/tm letus

dln"ﬂ‘" <

\

"/

= 81
l.f

v

193 |

L6

,Q atus cectwn

—2-

54

{
|
[
I
(
]
|
l
r
[
|
-l

0

10

4l

%

T =

3

—
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bﬁ Notes, continued,
F

or #5 — 8, write each parabola in standard form with the given information.
5) focus (8, 0) and directrix x = -8

Neerkex = CO,0) x=%
e A

Lo
=3P
\j x

6) focus (0, 20) and directrix y = —20

Verdox = (0,0 L

FRED
T an .
| x*= 8% |

7) focus (3, 2) and directrix x = #2 S

Verkese= ('L+l 2)
p=2

C\‘j"?f)z =-B ('X"L')

8) focus (-3, 4) and directrix y £ b /—\‘\/
vekx=(=3,5)  p=-)

(x+3)*= =" (y~S)
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9) An engineer is designing a flaghlj Ing a parabolic reflecting mirror and a light source. The casting has a
diameter of 4 inches gju%wh

and me_ghe atis the equation of the parabola used to shape the mirror? At
what point should the light source be placed relative to the mirror’s vertex?

Conics
9.3 Notes, continued.

XL: LJP\Q’ ’F‘VLW}’ (OJID)

Use (2,3) os
‘0.} ™ ft/l-‘”'"-

2% 4,3
He=12p

3 <1

partex
g placek o fyour s (O)3) abwe w7

14




g Ch 9 Notes :
9.5 Parametric Equations Honies

Khan Academy Video:
htt

Jwww . khanacadeny .nl'w’malhr‘lriuonnme!rw‘

arametric equations/ parametric/v/p:

‘ametric-equations- |

Key Terms o
'é’?(&ﬁtfh 5\:"5 W lr'\f.r‘c‘ X 4 o0e 0‘{( f}MG—C e -,L:P/}-v\r
Parametric ot g 3 Tl (,U.u.w“—j )
Equations
x= L&y« ys gle)
Hhe 3 \yanble
Parameter

(luswalty +)
i

The set of ordered pairs (x, y) where x = f(t) and ¥y = g(t) for an interval I.

X(en he ﬁr‘ﬁ()koet o g (oo~(, Sy’,j*_iem
‘d Plane Curve

Examples:

1) Graph the plane curve defined by the parametric equations below
on the interval —2 < t < 2.

x=t2—1:y =3t .
t 3t | .J‘
t] x| 9. | pjpEsasss

[{)

=] || e —b |
- O ..3 f
| f

o - o | o folloves £
e
A SO
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2) Sketch the plane curve represented by the parametric equations
x=+/tand y =2t - 1 by eliminating the parameter.

L. %
Xt € @ Disolete € 1n e

< @‘*\M
= 2067 oy

Y @Sﬂ;{— 1At opt
- S — ] LA =

\li_bi:‘/ B ot

3) Sketch the plane curve represented by the parametric equations
below by eliminating the parameter. psn
x = 6cost;y = 4sint on the interva\ﬁr’S t< 21r)

X e
‘p,ooit %fri__sfn"r

S‘GL‘E + COSLt = |

Conics

bt
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