Lesson 6.6 - Equations of Circles
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Examples:
Find the Center and the Radius
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Given the center and the radius, write an equation of a circle,

L‘.,

2, Cenﬂo 0), radius = 3

i, Center (@Mﬂl_s_i_rﬁ_m,

wl_}.) + (\1 j))

= ‘w_i"" 22| () 4

4. Center (0, -3) radius =5

5. Center (-2, 6), radllus =4

1. Writing an Equation from a graph:
; y

(: Cenky
TNl « e
—10 '_:’._%_‘1::)_ :12 L =3 1.\
O
& Y — '+

(x( 1)+ (v(-2) 22 =fo

v+ (y o+ 3)2 =
(0 -'33 y=3%

(o, 0), r=I2

6. Center (1, -5), radius = 2.

6{ +(\“g) -?J§) \(J/vz,\’"&-u{-@"i\\-v\ GO+ () =

2. Graph the following circle,

Ccanter

9

- 144

3. Center (-1, 0), radius = 6
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(x Y+ vy V= &
Use Completing the Square to 1ind the center and the radius!

. Steps

@ * Move the constant to the right sidc of the equation.
* Complete the square for x and y. {Remember to add the same value to the right side!)
e Write in factored form on the i#ft and combine the values on the right,

Lox2+y2+ 6y =g/ =0 L\ Z 2. x2+y2-8x-4y+19=0 |
1\ ( = )

47

- '{‘,&L},;t\g’\}{w: Bkt
x rﬁ-\l -1L9\| 1—1 :Zq*f_.

~_ vl

»\—<\{'\‘7)3 =

3. M{g@/ﬂm 4 x2-10x+y?+4y-7=0
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6.6 Exercises - Equations of Circles Q

Find the Center and the Radius of each circle.
2 __ AR .- .
2457+ (=37 =81 (-5,3) v=°

3. (x=3)% + (y + 6)* = 64 (2,8 r=E

Given the following centers and radii, write the equation for the circle.
4. Center: (-3, 2) Radius:3 2 6. Center (1, -3) Radius: 4

5. Center: (-4, 0) Radius: 5 7. Center (0,0) Radius: 8
(st +y* 225 X +y* =4

Find the center and radius of each circle.
8.x2+10x+y?—6y+18=0

(x+aY r(y-Dr=l - > 2 et -
9.x%* -4 Z4+6y—3=0 ‘ »
% ECX-F’J’Z—SL *.y (\{r@ Y { B “%) v 2L

10. Write an equation of the following circle
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Precalculuz: Parabolac Name:

@ Conic: A conicis the cross secionofa___ C.onM\ 9 !

Consider the following graphic.

-

A_-. 4;%- ‘ o

Parabola Circle Ellipsc Hypcrhnln

N\ rtey Y

L} P Ffucm

P . Vet ey ¢ \\f \f v
dive Coerg oo oYW . A~ ool 2 cve iy
Parabola: The set of all points an equidistant from a fixed point & ¢S anda f|xe(d line Gf jyec X

U -‘A Parabolas witH Vertex (h, k)| .\Q‘HF::D l‘ é‘-“r {i(fSM'
Standard Form (-x ],\Y‘ L},p ('V K) (Y - K\Z - LH) ()(--h)
Q' Vertex ( h K\ (' h J(\ .
Opens  |4p>0 up“‘fbr <0 PN >0 i % 4p<O lef+ ‘

Focus ( h %4 -l-p) (h—rP, K\
Directrix \/ - K = P )( - h -,
Axis of Symmetry x - h X = k
h K !

Example 1: Write an equation for a parabola with vertex (3, 4) and focus (5, 4). Then, graph it.
(y~®* = Hofk-B

\/ L{(-L\L
(\/ = '—I') = ¥ L)\ % ‘)
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Example 2: Graph the parabola’é)— 4)“— 8(x — 3) using your graphing calculator.

YJ f o= 2 (P4-3) 44 ()
La‘
L—}ki)m - gyl: Iﬂf'}'m
Ya= Y- (Tt-3)

> A i
Example 3: Prove the graph Of@_ﬁfg@d 13 & 0 is a parabola and find its vertex, focus, and drrectrlx :
m i "
( 5 2-\[ ——- (1))'\ -13 ____

: = (g™ )Ys (_a_x—\‘)_ :
. Yo | x |
t‘hﬁ‘ & (\ ¥ \)L@Y‘ A\ Nextey . (2. “| ) |
" K m/qf’ >'8<'H r’ o H can” (:% 2' -‘IX 3
Wantr (y = "= Hp)( % — 1) P=V5 | dweavin: X=o. g\ f

Example 4: Prove the graph of y? — 2y + 4x — 11 = Qs a parabola and find its vertex, focus, and directrix. 'T
]

yE-Ly T E g L

(g = s iz | - | ,

-0 = 2 =3) 2w @

ws D Peaust Cy) divedrdxs x=t |
ThREe L |

ExampIeS Write the standard form of the parabola given: Vertex: (0, 0); Focus: (0, 2)

(X - = (\;—®\

?..
i\j’:\

Example'6: Write the standard form of the parabola given: Focus: (2, _§); Directrix: x=5

‘l (y ~&N* = Hp (x<0)

‘.;PIY‘\'-"‘ 5 _
— ERCE Pf\‘zs(‘-{p'b \
- e ] ‘ Lefy. 4Yp<D

(y ¥RV (x-’&.'ﬂj -

[}
LN
Fy
i 1
i i ¥
o /
il
Ji _:)_,
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Pre-Cals Unit 8 i I Name
Homiwork Day 2 | Parabolas

@ Gr dP-" the parabola and identiiy the vertex, directrix, focus, and axis of symmetry,

p: P: "I—,; ;

A b
“F N = . >
= ! ¢ [
Vertex; ‘ OI‘D ) 7 N ] Vﬂﬂﬁ’--'_(.,gj_ol__
11117
- 7o ] Y = T
Focus: 12y ) - 3‘{?‘"‘;' 24 FOGUS:._(L)_;._“_'_)_ 4 A #\\
— - I -1 4 \
w ! 5"\. = r:: / \
Directrix:_X =~ \ - —4[ i Dircchix:_&/_;’_ X
6 O :
Axis of Symmelry: 5‘{ {0 ~% | Axis of Symmetry: X =\ =D \'.(/ 3 \E’
)
EJ = \ U ?'.1 -3
X /.\ F 3
1IN
® ( 0 7S T (2 ~Lf) !
Vertex:_[ =2, — ' ] Vertex:_\ Ty I
/
. . | s
Focus: (—2- ©Y < \:i/, ¥  Focus: ' | _LJ‘ < =i
) s — -
Directrix: M = ~ Directrix: X:" ED =
]
i! {
Axis of Symmetry: Y""’SZ- iy Axis of Symmetry:_ljj__"/__- L{' & 3

Write an equation in standard form for the parabola satisfying the given conditions.

5. Focus: (0, -15); Directrix: y = 15 6. Vertex: (2, -3); Focus: (2, -5) - B
—t = y=15 sy (OO0 PP\% \ ==y (2,-3) p=
Ve Y- Hp= L0 : k —t Vet ex

AR “<»<'d”r«@7

7. Focus: (3, 2); Directrix: x = -1 ( i /\ 8. Focu!

- Cx 'L"?\fr’ﬂ

-3, tf) Directrix: y =2
vurexs (-3,3) p~7 \
\ e

'__ Cﬁ) q(\{j

I
t
b

—2

pf_‘E

i
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Unit 9 - Day 3: Ellipses
Pre-Calculus

MNa

me: _

is the set of all points in a plane v/hose distances from two fixed

Definition: An ¢ H f n S0,
f-

points in the plane have a

Conbort  Surnm

e The fixed points are the ‘ﬂ:n A of the ellipse.

® The line through the foci is the

Focal Axis .

* The point on the focal axis midway between the fociis the ____(C_oxn-y-2/C

e The points where the ellipse intersects its axis are the

¥ The ditvance
FHom  cadhn
+ocus Hy P

Vexrcp s

of the ellipse.

cevieY (S
e ung s,

Foca\ Axis/
CMADYT AXGS

= 5

VQN‘\_"Q"Y“‘
AT DY Axis”

=7b

L PR Y 2
sandaramion 0, ¥} |22 @ (=17} | YV (o)
O\l b-:. 2 " a'z b'?—
AMayoy Arxds
V¢ WAk avey] —Co— € .
vorticoul

Sketch - :
= variobly 1%

ovey o -

oY1 ool

Center

(h, )

(h, k)

Focal axis ”WXU‘( ﬁ,)d Qk\

V= K

%=

Foci C’L - O\l@bz

Lz ¢, K)

(h; k=)

|

Vertices ( Wt Q, \(\ ( l/‘\, k 0\\
Length of major axis ‘20\ 29\
Length of minor axis 2\ b
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Exampie 1: Find the 2 tices and the foc’ of the ellipse 4x? + 9y? = 36

|

Example 2: Find the center, vertices, foci, length of major and minor axes, andskeih.

9= \Y4 \4
o 36 ), o

oF=9 bl-.:l_f Cz G O\L _ b’?_ |
& =B

<m® 1 Zb" M]Y‘\OY A‘Kﬁg . 2'\]/7:

b=2 ,*=4 oo L
b=\Z a=2 127 pMajdy AXi-
lf \
vadl &
® o o (1 D)
o= H-2 TalVernce st ( \ /, ( \ ,'SD I
ey — : ""ﬁ -z 1 ;
2 e (V50,00 30
Example 3: Find the standard form of the equation for the ellipse whose major axis has endpoints (-2, -1):1;1_4

(8, -1), and whose minor axis has length 8.

Ve

B, (B

20=¥%
b=4
b =Wp

\

P! 3\
e
0 ol R

I 2aA=1D

® ¥ K az s
P A
novizovdral

MY~ X —od

o - :

@ @1 h K I

Neoclr Cerder’ (g “‘) |
gt 25

x—-?,) - \ 7
\U?
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A

A { is he dpoints (-2, -3) and
Example 4: Find the standard form of the equation for the cllipse whosewgﬁli&’iﬁw, s | ) Y @

(-2, 7); minor axis length 4. NTS. W een
b =4 X %
%
b=2 (\;”]‘) (X ~h ) ~
g . 1 1.. ———

O\'L b’).-
(Y= (x+2) =)
15 o

Example 5: Prove that the following equation is an ellipse. _

D Y312 30y 4207

i 5
BN =l 8y 30y = -1y

3(0—thx =Y 4 5( Hoy =4 = -+ Y5
3(x-2V e 5(yr3) =15 ‘
5 G = )l
z 2. ey .
2y Gy oy | |
, % 4 | :
T e
_[::;:‘mple 6: Find an equation in standard form for the ellipse with foci (-2, 1) and (-2, 5) and (ajor axis
\IU"M{EM(-Z, -1) and (-2, 7).
Conrary™ (-2,3) 074 b= E_ G
T .
Z sl o
R RS D Bl ;
N e, H= lo~b
| | 2 (2 =2p" = ke \ﬁz
“
g |
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Day 3 Homework

' 1.* For cach of the followi;

ing, determine the center, vertices, and foci.

¥ o
;D a %}*‘:}‘6'“‘1 Centay - (01 D)  Vartricas' ('?' 0) F';ou": (% O)

ELLIPSE

=g L 9¢ AT - it ' ’
-2 =28 (0%Y) LY , 9 ) (ox ¢ L\?g O.?)
e v’ (0,0) e | 3 y o
') b ZaLar conter: (00 Vc{:;_\c;u O j3 Fou: (O =)
vAY ez k+7) LD, (‘n"“%)CO (:7)
X+ -
> oo Sl oyt (0, 5) Vevtices: (7 -ﬂ) Fod : (-‘iaf)
;:1;) = 2\ @:c) (7, &) @ oy av’B
£_i To“oi"‘ Comvar’ (3, Vortios: (2,0 Fod™ (3 89
,::,‘:] cr=a\ (8 =10) Q? ,'8) (82 ‘QC? Bra)
2. Write the equation of an cllipse with a center (3, -2), passing through (-4, -2), (10, -2), (3, 1), and |
(3,-5). h ¥ L OYi2ovke A
2 1
g-z(-—"' (\I r?,\ \ . —h— *rér v
H4 4 — TR
3. Chan owing fo sfandard Torm for each ellipse. 4'
f. 4x? 8x —4y=0

L} Xrrlx + L ]+(\_' _L} +‘+} o+r Y
e+ 22 s [ & wn - ‘}

b 9x2+25y% = 36x + 50y -~ 164=0_ _
Al - )Y IR0y oy 3—\Loq«~319r£

Q(X—L\’LT’L%(.\{*'\\I—}E- il gx‘__\ i (-V'_‘XL :—ﬁ
5

s ?/7J§' 7

4. Find the equation of an ellipse satisfying the given conditions: a
Ww¥ WAL A=l M\/\W\ 2, =10
a. center at (2 5) with the longer axis of length 12 and pgga__ﬂd_[o_[hg_uxl_ shorter axis of length 10 o =
_ L
..-——-—'—'—""'—' N
Tio 15
b. center at (—3 4) with the longer axis of length & and parallel to the y—axis, shorter axis of length 2 i
do=% A=ty vevnieal Ns=2 = 1
E:v:v—r (.ngwl .
Yo
c. center at (2, -2), ertex at (7, -2) and one focus at (4, -2) N . ST
g - e =t~
n o e oo =17
e =251
{2 =1 2
(% = — L\{ ‘]'2’\ o | Tk Fle ;
¥ = 2\ Fron 2om~Aen\ !

10
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Unit 9 ~Day 4: Hyperbolas Name:
Pre-Calculus

)

Definition: A Is the set of all points in a plane whose distances from two fixed
polints in the plane Have a_conStont MfFenx e

* The fixed points are the ol of the hyperbola.

¢ The line through the foci is the i e

* The point on the focal axis midway between

the foci is the S ~Aoxy
* The points where the hyperbola intersects its

axis are the ___\/¢ A1 ca K
* The chord lying on the focal axis connecting
the vertices is the Ao < Von§ o axa s |
The line segment that is Perpendicular to the focal axis and that has the center of the hyperbola as its l
midpointis the __c oy taa ok of KAS

. ? J ‘) :

Transverse Axis

Standard Equation @L @ LH -\4)1-

o 1§ WY sllwouy
10Qen, 30 chhocy 31'%\/1!‘.‘. =

Yovize varel VerntceA Y
~ - /:_‘ \\W‘ e
o %, T
Sketch ! 2 /= X ~

Center - (_\'3, \L) (h,k\

Focal axis “Tyounsverre A" £ \ =k X = a
fd 0= 2@ 1| (Wic, k) (W, k2 ) |
Vertices (hE &, ) ( W, kT a)

Length of transverse axls 3 " 2 e %

Length of conjugate axgs M il Lo ) :
Asymptotes yEER (W) vk = B ) +k o
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example 1: Find the_!erticesand the foci of the hyperbola 4x? - 9y? = 36

B s B, CR T X S x5,
Center (O, 0) g%'ﬁfA v zantal !
\/fwi'ico_s’ (3’(‘)3 o= b=} a

-3 O) 0\23_,/"‘57:2 [‘walf(é |
To Fivd € -
cr=ot+h |

N .
C ~NIS)
Example 2: Find an equation in standard form for the hyperbola with foci {0, -3) and (0, 3) whose conjugate

MM DY ;
axis has length 4, i
Thwh=y - 5 :
il X =0 (y -0 5
B (%-0) . YW-ol.gy |

Wor o\ ®70 5 Lt

(9,9 £

h K :
Q:L = a* +\ol ﬁ - :'I:- = \ ;1
4= a"+4 5 Ly i

_— 7
E~ o

E=a

Example 3: Find the standard form of the equation for the hyperbola with transverse axis endpoim_tf (-2,-1)

and (8, -1), and whose conjugate axis has length 8. Vertics
P aliir) S
N b=
\;_-'“r< sz

sy

k% v ol ()(_,3)7- (\f .;.\\L _ 1

7.5 \L{J

12
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Example 4: Find the center, vertices, and foci of the hyperbola. C\l -Q
« ; N ;- 2 2
~ ) TSI Y AAON | e (xH+ 2) (y-5) _ =
(') C\ 9 - 49 ok C\ - g

Contax: (2,5)

%3 Vorhices: () 5 )

)} /

L-%,
;2,5;("’2 Foa (-21—5' 5), (_1_(,5,1 g) C:\@T{?

Example 5: Prove that the following equation is a hyperbola.

s ox Esu.ﬁ 2ﬁd§'

25y"=50y - 9x* _Eipy = 7% ) -
'Zé(y 7_\{,,._\(_5(){ +lox + 0[3 2%\ +15 t=d! ~&l $

\)(__') é’ (7,3

7,‘5(\/“\ Y — 01 b\+3) (IR

225
e “: -
Ly-D" sz)" \
Example 6: Identify the conic'witholt comp!etmg the square.
3| B Bl ol o Identifying Conic Sections
% =C=0 ? General Form:
2) X8yl —x—2y=0 Ax* +Bxy + Cy* +Dx +Ey+F =0
C( Q \’\Lﬁ?ﬁ'”(b\')\ov

Parabola: A=0 orC=0, 8=0

3) x2+2y2+4x-éy+2=0
AL R=1%p ¢ =lhe L0pse SEE A=Oy, B

4)3x —9y? + 4y —9x? = 4 Ellipse: A#C,A>0,C>0
ﬂm N 0N Hyperbola: A<OorC<0
.\\
13
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Az L. ) ,L
) ( .
( T
C\"L ".‘l
‘ Precak‘:u!us Chapler 9 - Conlc Sections Name
‘ Work:heet #5 “The hyperbola® Date Period
Directions: Find Hhe Cerney,vertices, £00i, 4 asympiedes for cacn below
y (W K\' p 7 ¥ l“'c 7 L_J(‘( R r K
1, ——r— ‘ - 08 x° =9+V
T , {0, 0)
X’L \’1., = A CrrdY /
' ’ " SR - 7 - . '
C,U\‘\"-—UY-LO O) O\\r?- '8 ’— /:!’— 2 1- o 3 ¢t
R - (e b S A R A R e [
A\ Y QJY:HC_ZK" ".(J\? ,‘T O fﬂ,_..——f—'—“a
(® (:'O],Ll )L:?,\J”Hu‘.'k“?' O )(5‘ o?
c 20| Focd™ L,. (7/0’ O ), ( \M)_[____.] :‘.&"’_f_'ou k= 17 O ) C‘U? O \

\/ﬁ“ﬁ?*”’

25x° -4y = =100 C,Me.'('v 0, 0)
a5 b=§2
o250 o=

,.53)

<)
(729

3.

QJ\/’ﬂGM &O '
e
(,O & 5\)’LO

e

x=y_ e

XAZ‘“\
‘iLo;tﬁ k |

5. 44" -JJ ?=-16 C,L"'\‘h?"{
N = aM Vo= e

o =\ =47
B gk

mf;(c??ou (? -\—ﬂ] (3 -Hrl

._\31

]:,'*S(x%\ -f\\

14

o
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Directions: Write an equation for each of the following hyperbolas.
Y=O o=t ?'—’-\ W)

7 \'\""‘D
- Hyperbola, center at the origin, vertex (0, 2), 3 = 2 A

=0 10=% a4 b=V

=9
8. H
yperbola, center at the orlgin, length of transverse axis is 8, b = 3a, parallel to the x-axis

h =3
10. Hyperbola, center at (4, 3), vertex {1,3),b=2

(-4
q

o &

92
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Pre-Calculus Unit 9 Day 6 N.QL’-'.E A NIC Name:

4
Nofinite -
. 1. Detinition 0[.3.9_’1:?2:

r ~ 1-2cosh

A conicis the 2int 3
set of all noints such inat the distar ze between a point on the conic and a fixed pointis related to

the ¢isince from th:t polnt to ¢ fixed line bv a constant ratio.

¢ The fixed pointis the focy:.
o The fixed iine Is the diccctrix,
* The constant ratic is the eccentricity of ihe conic and is denoted by e.

he conicis.... anelllpseife<1, a parabolaiie =1, and a hyperbola If e *J

T "
1} 3 ~L 2 o
(e $S ~ g\ips . _
I Polar Equations of Conics: =3 ‘hupe” = o2
) S ——
or \ r= ep ;
1+esin@ J

e > 0is the eccentricity and /p/ is the distance between the pole (focus) and the directrix.

Nice Things to Know:

If the denominator is|T + e s/n @, it has a horizontal directrix above the pole.
If the denominator is/1 - e sin e,iit has a horizontal directrix below the pole.
If the denominator is 1 + e cos @, it has a vertical directrix to the right of the pole.

If the denominator is 1 - e cos 61 it has a vertical directrix to the left of the pole.

. Examples:

Guided Example 1: Using the given equation, determine the type of conic and state the location of the directrix:

6

«  The first # in the denominator is a 1, so this problem is already in the correct format. v
« The number in front of cosine is a 2. Thismeanse=2. e> 1, so this is a HYPERBOLA.

* The numerator represents “ep”, so
the pole. We need to decide if it is left/right/above/below.

= Since the denominatar has “ — cosine”, we know the directrix is to the LEFT of the pole (a focal point).

ANSWER: This is a hyperbola with the directrix located 3 units to the left of the pole.

Scanned with CamScanner

since e = 2, p must = 3. This means the directrix is 3 units away from




Example 2: r= __3/4 - __?‘}"* : e=llz < |

8208 Vst =g S 0 o3 @ |
— |

Wit~ o ive Ak ‘|
|

|

|
IE
g

\9 Cotedd ' u n TS _ABOVE | s pols.
Example 3 Find the equation with e = 1; dire -t G P e
Example 3: Findt ceqmtlon wit e\yl irectrix x = -1 1 \)W”- le ;{ ﬁ_ ;x;_ e O:,Su , P= =\

TWLWE S A —Pcmf-“r;rn\p- withs o live cAny

\
‘(’.; /zofé .
\ Weadk—aod L uvate et of - (DUL—La
Gu[ded Example 4: Find the equation with e = 3/4; directrixy = Ao 2 3OS IY\CT] f’ =L ;
,/ 5 Ry . ) ep™ 3 L)
W oa Tl s o _el\\pre A & AIYechnx = ljy
S | -
~ -3\ . " S N s
L \vCar 2ol Z uraYs belovy Ao pole. |
You try
For the following, state the value of e, identify the type of conic, and de§cribg the location of the directrix. 0 ;
I—]&@bg_sﬁ > 2— '2_7\ Ou\(_q_mx_,. )(_:L'f [
20=F = opl
o b e agp ool |
2 r=——-—-—-—8,1 — ] = sy t i i
C T asine % ¥ ARy =
= L= G\Yﬁ\b@\@\-
= _weoip (ST P9 o
|elme3W _.______________.——--—-»—-
TSy " o e h
2 S -b?lng ¥ OL‘YQWX - \f"L‘l’
23 Leonic= ellipse
TRRGE
UER T -eq-z}!.-,-—-—————*-"" :
5 sy Tl 2\ oy T ;
7Y T 1 600s0 = 3 v A chnx . X =~ !
P2, 5. sm | Conie= hypeiedls
P75 7 Y | Bides® &5

Find the polar equation of the conic described:
5, Focus is at the pole, eccentricity is 2/5 and the equation of the directrixis x = - 3. e _
lpl=® 3 e LS Logy 3T DS wosP -,,;1!:5(3\ 5= W
L, -2 L,o 5’5’“

6. Eccentricity, e = 3 and the equation of directrixisy = - 2. &z ___1,,-,5 s &
p=t L1 DOswd

- 2D ¥
v -3 17 |
1—@®35nE !
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