Ch. 11 Conics

‘ Circle
Parabola
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How the 4 conic sections are formed:
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Circle Ellipse Parabola Hyperbola



. Conic Sections
Polar Coordinates Circles

2 7 _
LI N D, -~ (2 —h)" + (y— k)" =r
tan@ = sin”' @ . A

a4 a>h
x=rcosf c
y=rcosf

~b

pelar form of a complex number
r(cos @ +isind)

~ik

Iz = ‘ Foci(xc, 0), ¢ = a* — b* Foci (0, =¢), ¢* = a* = b*
nr [cos(, +6,) +isin(6, + 6,)]

Z -G -] Equations and Graphs of Parabolas

¥ Vi

Fil, p)

x* =4pywithp >0 x* =4pywithp <0

Foci (¢, 0), ¢ = o + I Foci (0, =¢), ¢* = a* + °

y? =4pxwithp>0




Hyperbola equations
(on your formula sheet)

positi_ve term - o
Note: The positive horizontal X y 1
term with a'dictates 2 p2
the orientation of -
positive term
the hyperbola. x2 2 vertical
Note: a is on the | 4 =1
transverse axis. It b a’
can be shorter or ) 5
longer than b. y X
or —; =1
a b 2

positive term
vertical




Horizontal example: Vertical example:

A

positive — positive 5 —
term ﬂ(lz b2 term 'd

horizontal vertical




Other notes: Hyperbolas é

b/'

66 9%

vertices: located “a” units from the center.
a is always with the positive term

transverse axis: the line connecting the
two vertices (length = 2a)

foc1: located on the transverse axis,

66 .9

¢’ units from the center



foc1: located on the transverse axis,

66 .9

¢’ units from the center

see formula sheet =2 c¢° = a° + b-

to find foci of hyberbola

(compare to an ellipse 2 ¢ = a° — b-)
Su\o“/fé\(/“/



The foci are always located “inside” the curves.
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The asymptotes are the diagonals

horizontal

of the central box.

=3

§ , . I=b

> rise ~
slope =——

run




b a
y=t—x Asymptotes V= b
Horizontal . .4 yoox Vertical
orientation -~ - JER =1| orientation
because X term v i because Y term
is positive %, | is positive
A4 .'J. { . : -
oA B~ aore B _
0 EEhd e ob2 b+. - 2 vertices
axis = 2a P76\ | B N
SN ; FTS always at
! _ ends of the
Foci (¢, 0), ¢ = a® + b Foci (0, =c). ¢ =a* + »° transverse
axis
c’=a’+b’

2 foci located on transverse axis
“c” units from the center

Add hyperbola notes to pink sheet!
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8. 922 — 25y% = 225



8.9z? — 25y° = 225
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#9,10,17-230dd (+7,0) yet by oo

(b) Find the vertices, @ and asymptotes.

(c) Determine length ofithe transverse axis= 2(“)
(@) Sketch usmg the central box method\’%ﬂ ,

'DY"Z»DV\ a\

Graph by plotting

B — points using the a _,To | ' é
WA= L b Lf and b values. T

Create central box
and extend diagonals.

Sketch curves using the \,
vertices and asymptotes.

See foci on
Then identify vertices, foci, etc...  next slide |



#9,10, 17-230dd (+7,) 9=t b ooty
A7 Z -

(b) Find the vertices, @ and asymptotes.

(c) Determine length of the transverse axis=2 (%)
(a) Sketch using the central box method\’%7
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