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9.5 Hyperbolas

Standard Form of a Center: (0,0)

Horizontal Hyperbola a = distance from center to vertex =ALWAYS the 1st
denominator
. g—;—jﬂ _ b =distance from center to co-vertex =ALWAYS the 2nd
"™ Asymplote asympoe .~ denominator
“ve Copriex 7 c = distance from center to a focus point
N P c=a’+b’
__ Focus \"Eﬂw’l Focus
T (oo fVeiex glgo  Vened o) Vertices: (£a,0)
,,/ ”\\ Co-vertices: (0,tb)
P ‘ P e > . Foci: (%c,0)
et “< Y The asymptotes "guide the shape" of the hyperbola. They
. " are two lines, and therefore, must be written in equation
form.
Asymptotes: y=4¢ %x

Standard Form of a
Vertical Hyperbola Center: (0,0)

a = distance from center to vertex = ALWAYS the 1st
denominator

b = distance from center to co-vertex =ALWAYS the 2nd
denominator

¢ = distance from center to a focus point

CZ — a2 + b2
i/ N Benter Vertices: (0,*a)
Co-Vert \\ CojVertex Co-vertices: (+b,0)
: i Foci: (0,%c)

\
j(/ ‘*"*.'.’i*.’.‘.}_q!\

The asymptotes "guide the shape" of the hyperbola. They
are two lines, and therefore, must be written in equation
\Qsmnptote form. ]

Asymptotes: y=1% FX
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Steps for Sketching a Hyperbola

1. Sketch the asymptotes.

Plot the vertices.

3. To sketch the graph, start at a vertex
and sketch one branch of the
hyperbola, approaching the
asymptotes. Then sketch the other
branch.

N

Example 1
Find the center, vertices, co-vertices, foci, & asymptotes. .
Thengraph. a=G b=2 c=2410 3+Y4Y= C_

R S SV S L
36 4 N 2

\ 7/
center (O,0) Y
vertices (0,6),(0;-6) U
co-vert (-2,0), (2,9) i\r\ /
foci (0,2018), (6,~2{70) /

B N4

as‘ytn\oto{esi y=i-?>>( h_/

/"A/
N
/

et
A
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Example 2
Find the center, vertices, co-vertices, foci, & asymptotes.
Then graph.
X’ - 16y = 144
Example 3
Find the center, vertices, co-vertices, foci, & asymptotes.
Then graph.
x -9 + 9=0
._Y;_ ._-_}.L =-9
-9 . -9 . -9
5t = |




9.5 Hyperbolas (work).notebook May 07, 2024

Example 4
Find the equation of the hyperbola with vertices (+3,0) and
foci (£4,0). Then sketch the graph. aA=3
c =4
or4+r=c?%
94 b= 16 - 3
2
b'=% NN 7
2 l
X?— - . l 4 l\
— N
9 * | e \
N\
/ N
Example 5

Find the equation for the hyperbola whose graph is shown.

_X=
b
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Example 6
Find the equation for the hyperbola whose graph is shown.

M XE
) b 25*-/]—

Standard Equation of a Translated Hyperbola

(x-hY (y-k _ (y-k)° (x-h) _
32 02 1 37 2 =1

(h, k+c)
]

i -
! Len”T Y = jilbc—h)+k

1 1 1
: R P ! (h+b, k
?"“'""""'::: 0 :::"'""'"""‘.'¢( i

"y - %(xfh)Jrk

'
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Example 7
Find the center, vertices, co-vertices, foci, & asymptotes. 5
Then graph. a=y4 b=3 c=5 16+9=
6+ o1 y e
16 9 "
center (-2,1) ~
>/
Verbices (-6,N, (7-;‘ N yd
CO“VGT‘L (—'2,,"")‘ (—2’—2_ ,/' //
foci (‘7') D; (3) iy . '/ _\"‘/ + .
asyms m= +3 /i RVA X
L’ //f' N
I
\‘.}{a
I
Example 8
Find the center, vertices, co-vertices, foci, & asymptotes. 5
Then graph. a=2 b=6 c=lo 3 +H"' =,
y+1)’  (x-3F vx S
4 36 1
center (3,—1)
verd (3,)), (3,-3) T
Co-verd €3,-D), (9,—!) e =
3~ R —— — —/,7
foci (3,~1£2410) J ndE
: _+ L 3 Ed NNl | ¥
qeym * In=ZX 3 5 __ab‘t
ﬁg/; N \\
L /s N
&
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Example 9
Write the standard equation for the hyperbola with given

characteristics: ene /B

a) vertices at (-5 Og.and (5,0); co-vertices at (0,-6) and (0,6)
a=5 b= 2
Xy
25 ~ 3¢ = L
b) vertices at (O t,l7cmnr1d g foci at (0,-9) a%d (0,9)
aA="# C= aZ+bi=c
z 2 2
- - L _ /I 4a + b== g|

<22

Example 10
Write the standard equation for the hyperbola with given

characteristics:
a) fociat(-1,1) and (5,1); vertices at (0,1) and (4,1)

b) vertices at (3,-1) and (3,5); foci at (3,-3) and (3,7)
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Example 11
Write the standard equation for the hyperbola. Give the

coordinates of the center, vertices, co-vertices, and foci.

2% +y +Ax+6y+3=0 I+ = clz
y*+6y —2x*44x  =-3 G=c
Y rlyee Be- DY 310 <2

+(0=3 +(2)=~ -'
3z= < ’)2 -
2 2 a=2

(y+3)* = Q_(x’—’) =5 b=NZ

4 1 L c=v6
(yre) C_:_L)-" 1

L’

i) Cn b
rer(),-3) vert ()~ -
conter (J, ) Lover (1HE 3)
focd <|, -2

Example 12

Write the standard equation for the hyperbola. Give the

coordinates of the center, vertices, co-vertices, and foci.

A%’ - 25y - 8x + 100y - 196 =0

Y~ —8x —254*+100 19¢
FOE—2x<+1) 'Z% : *?\uﬁ=- e +4 — 0D
LCD)=—\ ,_(- =-2
0t =\ D=4 a=5 b=z
4(x~ N* —25(y-2Y= _—Q—\\OD C=~29
(0O 100 o,
Si(.~l2" — _Cd_:ﬁ =i 254 =e
25 4 P
center (I, 2.7 Co-vert (l ), (\,‘Ca/

verbices (14,2) (5 Z) Foi (1429, Q :
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