Period 4, April 3, 2025

Definition of a Hyperbola

A hyperbola is the set of points in a plane the difference of whose distances from

two fixed points, called foci, is constant.

Standard Forms of the Equations of a Hyperbola

y
The standard form of the equation of a hyperbola with center at the origin is
2 2
x Yy x
- - 1 or -==1
a a b
1 = Figure 9.17(a) illustrates that for the equation on the left, the transverse axis lies
e on the x-axis. Figure 9.17(b) illustrates that for the equation on the right, the
Vertex Vertex transverse axis lies on the y-axis. The vertices are a units from the center and the
x  foci are ¢ units from the center. For both equations, b = ¢* — a°. Equivalently,
2 =a + b
Focus Center Focus

Figure 9.15 The two branches of a
hyperbola

Notice the sign difference
between the following equations:
Finding an ellipse’s foci:
Pl J B
Finding a hyperbola’s foci:
E=a+

Figure 9.17(a) Transverse axis lics on

the x-axis.
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Figure 9.17(b) Transversc axis lies
on the y-axis.
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Find the standard form of the equation of a hyperbola with foci at (0, —3) and
(0,3) and vertices (0, —2) and (0, 2), shown in Figure 9.20.
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Find the standard form of the equation of a hyperbola with

foci at (0, =5) and (0, 5) and vertices (0, —3) and (0, 3). J—
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Graph and locate the foci: 35 1_6 = 1. What are the equations of the asymptotes? [~
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Figure 9.21 Asymptotes of a hyperbola

The Asymptotes of a Hyperbola Centered at the Origin

2 2
The hyperbola % = i—z = 1 has a horizontal transverse axis and two asymptotes
b, b
y=x an y=-—%
¥ooal
The hyperbola TR 1 has a vertical transverse axis and two asymptotes
_a i y=-2
y=73* an y=—3%

C=hP 0=k

- 72 (h,k) | Parallel to the x-axis; | (h = a, k)
a

horizontal (h+ a, k)

Vertices are a units right
and @ units left of conter.

Foci are ¢ units right and
¢ units left of center,
where ¢ = a® + b~

(y=k?  (x=h)?
2 b !

(h.k) | Parallel to the y-axis; | (h.k —a)
vertical (h.k + a) Foces [, k + c) Vertex (h, k + a)

Vertices are a units above
and @ units below the ceater.

Foci are ¢ units above and . N
- ~

¢ units below the center, 5 2 2
where 6‘2 = ﬂz + bz.
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Graph: 4x* — 24x — 25y + 250y — 489 = 0. Where are the foci located? What =3
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Find the standard form of the equation of an ellipse with vertices at (0, - 10) and (0,10), passing through (1, -7).
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The elliptical ceiling of a building is 94 ft long and 16 ft tall. Use the rectangular coordinate system in the figure shown to write the standard form of the equation for the elliptic: i y
A man discovered that he could hear conversations of colleagues in the entire room if he stood at the focus, (c,0), where cz = az - bz. How far along the major axis did the man stand to

hear the conversations? ~—_ l—_/
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Find (if possible) a. AB and b. BA
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Graph the ellipse and locate the foci.

x2 =1 -25y2

Choose the correct graph below.
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(Type ordered pairs. Use a comma to sep Type exact using radicals as needed. Use integers or fractions for any numbers in the expression. Simplify your answers.)
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Find the standard form of the equation of the ellipse satisfying the given conditions.

Foci: (-7, 0), (7,0); vertices: (- 11, 0), (11, 0)
———————
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Type the standard form of the equation. (tr— ’/
x2 y2
121 + 72 =1 (Type an equation. Simplify your answer.) Fac i [7, o)(- 7, p)

Semimimer

2 2 2 - 0~
] Semimimor =) L
_47 3_;" ja1+— 5y :“4 Y o-—1-0-+

SREINY
W,j—;a. O

S@m‘rﬁ/m/=é\}1 T T T T TT




Find the standard form of the equation of the ellipse satisfying the given conditions.

Endpoints of major axis: (5,5) and (5, - 7) cewrer M dP7™ beTieen
Endpoints of minor axis: (10,-1) and (0,-1) (gl g)“_‘( s _,7)
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Graph the ellipse and give the location of its foci. 2 C, e” 7— e r C..R a )
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The foci are located at ( -2-24/6,2),(-2+246,2) .
(Type ordered pairs. Use a comma to separate answers as needed. Simplify your answers. Type an exact answer, using radicals as needed.)
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Find the standard form of the equation of the ellipse satisfying the given conditions.

Foci: (0, - 7), (0,7); x-intercepts: —8 and 8 . g/k-ays on major aws
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Convert the equation to standard form by completing the square on x and y. Then graph the ellipse and give the location of its foci.

81x% +64y° — 1206x=0

2
The standard f f the tion i (!-8) +y— .
e standard form of the equation is 64 81 =

(Type an equation. Simplify your answer.)

Choose the correct graph below.
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The foci are located 3 (8,1/17) ,(B, = \/ 17) .
(Simplify your answersN]ype ordered pair; <€ a comma to separate answers as needed. Type an exact answer, using radicals as needed.)
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