- 25. Egtimation An ellipse has a vertex at the point (2.4, —6.1), focus (0.35, —6.1}, and
center {— 4.5, —6.1). Estimate the coordinates of the co-vertices. ,

Write an equation for each graph, and give the domain and range. (Hist: The
- domain and range depend on the center and the lengths of the majer and

minor axes.)
27,00 T

PRACTICE

- W ' ¥ & , 22 w.
1 nnmmuﬂhmwd... How can you tell the difference b tween the major axvis and the ming)
or

axis of an ellipse?

Find the constant sum of an ellipse with the given foci and peint on the ellipse,

2

p. 737

@ Multi-Siep Write an equation in standard form for each eflip

- Fi(~5, 0), Fy(5, 0). P{0, —12) 3. Fy(0,-12), F{2, 12), P9, 0)

7. vertex (7, 0), focus (VI3, 0}

'SEEEXAM PLE g Graph each ellipse.

p.738 g 2 + ¥ . 5 2
36 BL 9. HWJH + W..ml =1 o madel the shape of the Colosseum.
10 (x—5)2 (r+2)* (o4 1)% : ( .I )2 w -31. Architecturs As a result of their unique elliptical
e T LA It 19, F + y—8) =1 shapes, whispering galleries enable the smallest
’ 6e 9 | sound generated at one focus to be carried aCross
i

SEE EXAMPLE 12.

Engineering Engineers are building serai-elliptical bridges across two rivers,

se with center (0, 0).
4. vertex (-9, 0), co-vertex (0, 7) 5. vertex (0, 25), focus (0, ,Imcuﬁ )
e 6. co-vertex (10, 0), focus (0, 24)

: & fistory The Roman Colosseum is shaped ke a

Tazge ellipse, with an external width of 188 mand a
length of 156 m. Write an equation that can be used

the room to the other focus. The whispering gallery
at the Chicago Museum of Science and Industy is

.739 The larger river is 4 times as wid .
e as the smaller river and - d i
boats thar are 3 thm - L must accomimpdate ‘i and leave through | N R .
N es as .EF The equation for the bridge over the smaller river is g3 esvences. 47 ft 4 in. long and 13 {t & . wide. ) .
375 + 14 = 1 measured in feet. ol a. Supposing that the center of the floor of the whispering gallery
is lacated at the origin, write an equation for the gallery floor.

2. Find the dimensions of the larger bridge,
b. Write an equation for the design of the larger bridge.

b. Find the coordindtes of the foct. How far apart are they?

Find the center, vertices, co-vertices, foci, domain, and range of each eliipse.

— PRACTICE wﬁmﬁE PROBLE 2
N : EBLERT SCLYIRG (x-1)2  (¥+5)
IFHERET ek Rractice i - = Rt T U SR 3. 2 2=7
“omﬂnm.gﬁqmmnm. Find the constant sum of an ellipse with the given foct and point on the ellipse. T T ' 3. see s’ E@. y b “

Exerdses ' Example 13. m.AImP o Fyf20, B. P21, 3 4, ._u%c. Imu. mmﬁo mv Em 1 mv 34. Critical Thinking An ellipse is defined by the distance PF, + PF, = d. Could the
: PO TAT distance between the foci be less than PF, + PF,? Explain.

Tuiti-Step Write an equation in standard form for each ellipse with center ﬁc &
,0).

(36 35. Geemetry The area of an ellipse in standard form isgivenby A =
By

= wab.

‘a. ‘Critical Thinking How is the formula for the area of an ellipse related to the

15. vertex {5, 0), co- =
o {5, 0), co-vertex (0, —2) 16. co-vertex (0, —8), focus (6, 0)
. GO~
vertex (4, 0), focus {0, —3) 18. vertex (D, —9), focus (0, 3V3) formula for the area of a &Em% .

Graph each ellipse. . . (x+2® -7

(x+2)?. (r=7)° b. Find the area 0f —zz— + — 3¢ =1
R E I P et M ek

2 3 5 : 36 + 100 =1 e T L S, i .
2. gzt g =1 22, 2 LY Fitb iolilam will brepareyou fortie Contepr Cobnéction om page 758,

225 " 289 Ty : e .

23, Naticna! Parits South of the White House in The figure shows th eliiptical'orh ?ME.@ whigie gdch unic 'of the coordinate

Washingto, 1.G., is the President's Park South, or lane représents 1 il shown, the N

the Ellipse, which hosts-events such as the White @.Hm.nw et's TATIE B S

Heuse Garden Towrs. The Ellipse is 880 f from Eommmnm an

north to moE& and 1057 ft from east to west. Write . .‘mo.m uEE

an equation for the Eilipse, centered at the origin. a; The Suni tie foc
Writ L mﬂomaﬁwﬁwm:owmw Sun? - R

- b What'is the length or axis of the'ellip

e an equation in standard form for each ellipse,

24, tangent 1o the x-axis at (9, 0) and cangent to the p-axis at {0, -6}
25. center (—4, 7), vertex (—4, ~3), focus {4, Q)
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<. Write ait'eqiidtion théi ifndels the Orbit 6f Mars.

e CHR e e T e

15-3 Eltjipses 747

BN




Find the veriices, co-vertices, and agymptotes of each hyperbota, and then graph.
2 > o

2 ¥ Yo ¥_2._ 5. 2 Y
. 2 G-g=l Bogogtt AT BT T
EAR GUIDED PRACTICE o O G2 B T 3y
1. Vocabuiary The vertices of a hyperbola li T e % T
conjugate axis). yperbola lieonthe _?  (sransverse axis or " (= aF  (x+6)? . 25 (x—6)°
-T2 36 T8

rm TNHE E.mloon,ﬂgn difference for a hyperbola with the given foci and point on the hyperh _
. Fy{~13,0), Fa(13, 0}, P{5.0) 3. Fy(0, -17), F,{0, 17), P{0, -15) "
| Write 2an equation in standard form for each hyperbala.
4. center [0, 0), vertex (0, 5), and focus {0, 13} A

5. center (0, ), vertex {9, 0), and co-vertex (0, 7)

SEE EXAMPLE
p. 744 Architecture If the x-mis is placed at a height of’
100 meters, the cuter edge of 2 cocling tower can be
medeled by the hyperbola %nhm - %m =1, measured in
meters. If the tower ls 150 meters tall, find the width of
Eonoo::mﬁosﬁﬁﬁmﬁo@.

30,

e
i

E EX

p. 745

21, Critical Thinking What happensto the graph of

6. v
] . 7. W”. - m =1las Eﬂ./m.._nmm of a increase? What happens to
e the graph of & — 2 = 1 as the values of b increase?

Pirysies Two peaple standing 10,000 feet apart see lightning strike. One person
hears the thunder 5 seconds after the other pexscn. Because sound travels at
\Ecdsmmmﬂ per second, one person 1s 5300 feet farther from the lightning strike than
‘the other. The possilile locations of the strike then form a hyperbela with the two

1 - people at the focl. Place the origin midway between. the two people, and write an
s ¥ 2" Fra saying “lightning equation that could be used to represent the possible locations of the lightning stxike.
¥ i . ’ ! £ ,ﬂ_m,.du%m twice in 33. Biology Two underwater listening devices 12,000 feet apart detect a whale call.
ind ..M_Mm qmeu‘.unnmm. co-vertices, and asymptotes of each hyperbola, and then graph. b Mﬂ_wﬁ nﬁwmmjﬂmnmmms One device detects the call 2 seconds before the other. The passible locations of the
8. 5 %" g X _¥ _ g is ek | - whale form a hyperbela with the two devices at the fock
R e 25 64 . ing about a., TFthe speed of sound in water is 5000 feet per second, write a1 equation for
tC. T ! 1% h _x_ 1 imes each year the possible locations of the whale. (Hint: Place the origin midway between
(x—a)® - (¥— uun 100 &1 i o for the the devices.)
12 g - T 1 13. x-97 - =+ Ew _..msgmg area, b, “What if...? Could the location of the whale be more precisely located i there
v+ m% (o 312 16 , 43 i vere a third listening device? Explain.
e 18- B 25 1 5. fr+7) Y 34, Critical Thinking How could you tdentify the domain and range of a hyperbola?
4 5 Explain. _
35, ‘©ritical Thinking Consider a hyperhola with equatien e.ﬂ..“& b wwv =1

Which parameter—a, b, or s—-has the greatest value? Which has the Jeast valie? Explain.

PRACTIKE AND FROBLESN SOLVIRG

Find the constant difference £ i : . .
o ot hyperbola. or 2 hyperbold with the given foct and point on the W 36. Yrite About It Supposeyou have two hyperholas that are (he same except that
j the transverse axis and conjugate axis are switched. How does switching the axes
1617 1 16. F(0, —1¢), (0, 10), P(2, 6) - o
g : 50, 10), P(0, 17, Fy[—29, 0), F{29, 0), P(2L, 0) alfect the equations of the asymplotes for the two hyperbolas? Why?
22-29 3 “_Mmﬁm an equation in standard form for each hyperbola. . . e )
N . center (0, 0), vertex (15, 0), co- _ R T g e
“EXHARIHTHE 18 ©.0) (15.0). co vertex (0, —23) oSSR, 37 This probléim will prepare you £ the Concept Connection on page 758.
Siils Fracize p. 522 . center {0, 0), vertex (8, 0), focus (17, 0} - COMCEDT. ol L o
Ao st 20. , ) N ConNEcTios | 5 comet’s @wn&..mm ww approaches the Suz is mo deled by ane branch ofthe
. N s hyperbole g < TR

Chapter 10 Conic Sections

DA A o i R

. Whett the Sun is at the comeésponding focus. Fach unit of
the Cooidinate plane 1apresents 1 milicngatles. . ¢ lEt
- Find the cobrifistes bFthE Siin; dssuming that it

‘honnagative cogrdinates - I

44,895

‘at the focus with

b. How clase does;thé comercome to the Sun?’ . © -
ke §tn; tis comet's path can be modsled by the

. €. -Whe#i the comet s far from
"hyperbola’s asymiptotes. Wiite the equations of the-asympiotes. :

10-4 Hyperbolas 749




