Algebra 2 Notes Noame: __ Yoo
Section 10.4 - tlyperbolo\s

DAY ONE:

What would happen if you pulled the two foci of an ellipse so far apart that they moved outside the ellipse?
The result would be a hyperbola, another conic section. A hyperbola is the set of fixed points P (x, y) ina
plane such that the Aiftevence of the distances from P to two fixed points /1 and F,,
the fodi, is Constant . For a hyperbola, A= \ P, —-PF, | . where d is the

constant distance.

As the graphs in the following table show, a hyperbola contains two symmetrical parts, called

byanches
A hyperbola also has two axes of symmetry. The +Y’flsn5 Yense axis of symmetry contains the
vertices” and, if it were extended, the et of the hyperbola.  The
Ver ce s of the hyperbola are the __€nd pe vt of the transverse axis.
The Cown :E\L:f\ ate axis of symmetry separates the two branches of the hyperbola. The
Co—verticey of a hyperbola are the endpoints of the Cown ALY ate axis. The
transverse axis is NeT always longer than the conjugate axis.

Standard Form for the Equation of a Hyperbola with Center at (0,0)

Major Axis Horizontal Vertical
Equation x>y » ¥y x? .

Fi Fa
Vertices (a,0) and (~a,0) (0,a) and (0,—a)
Foci (¢,0) and (-¢,0) (0,¢) and (0,—¢)
Co-vertices (O,b) and (O, —b) (b, O) and (—b, 0)
Asymptotes y:iéx y:igx

a b

Graph

’/,/‘ \ /b lgc

The standard form of the equation of a hyperbola depends on whether then hyperbola's

transverse axis is _\novitental  or vex teal . The values of a, b, and ¢ are

related by the equation C*=0"*\%2" Also note that the length of the transverse axis is
26 and the length of the conjugate axisis _ b




Foci: (3 , =3 )&(_~%, ~-3)

Asymptotes: y= = % (x-2)-3

Example 1. Graph each hyperbola. Find the foci and the asymptotes as well, please. ©
Pyt centey (a,0) b. 36y —25x” =900 Jﬁz——"' LN
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0.>% b72 g taly® : s R & nter (o, ¢
Vertices: (_*3, o ) CC‘ :0;( ok Vertices: (_ O , ~b) e nrer (o,4)
Co-Vertices: (_O T2 ) L =3 Co-Vertices: (=5 , O ) 2 4|,
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Foci: (23%b, 0 ) C %+3.p|Foci (_O ,*3X) L
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As with circles and ellipses, hyperbolas do not have to be centered at the origin.
Standard Form for the Equation of a Hyperbola with Center at (/2,k)
 Major Axis Horizontal Vertical
Equation Ch K K _(h)
a° b2 - a’ b? -
Vertices (h+a,k) and (h—a,k) (h,k+a) and (hk—a)
Foci (h+c,k) and (h—c,k) (h,k+c) and (hk —c)
Co-vertices (h,k+b) and (h,k—b) (h+b,k) and (h-b,k) |
Asymptotes b
Symprore y=t—(x—h)+k y=t=(x—h)+k |
a b |
Example 2: Graph each hyperbola. Find the foci and the asymptotes as well, please. ©
. (x—2)"7(y+3)2:1 Centey (}}»3)
- 16 9
G= b=3 Ol Gl &
e =28
L=4g
Vertices: (_lo , =% )&( -t , -3 )
Co-Vertices: ( * . 0O ) & ( . . ™k )
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a3 b=

Vertices: ((~\ , 5 Y& ( =L , -1 )

Co-VerﬁceS:( Y . 2 )&("’5 , 2 )
Foci: (_=) , S )& (=l .-1.b)

3
Asymptotes: y = T F (x+1) 45

centen (-1,2)

DAY TWO:

Example 3:  Write the equation of each hyperbola in standard form.
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Example 4 Write an equation in standard form for each hyperbola with center at (0,0).

a. center (0,0}, vertex (0,12), and focus (0,20
. center (0,0), vertex (0.12) (0.20)
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b. center (0,0), vertex (0,9), and co-vertex
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¢c. center (Oi 0), vertex !8,0), and focus (10,0)
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d. center (0,0), vertex (4,0), and co-vertex
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