DUCjNg HYPEBOL

Dudng hypebol ciing 1a mot dudng quen thudc déi véi ching ta, chang han
— B0 thi cua ham s6 y = — 1a mot dudng hypebol (h. 86a) ;

X
— Quan sdt viing sdng hat Ién bifc tudng tir mot dén ban ; ving sdng nay
c¢6 hai mang, méi mang dugc gidi han béi mot phidn cia mot dudng
hypepol (h. 86b).
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Hinh 86

1. Binh nghia dudng hypepol

DINH NGHIA

Cho hai diém c¢6 dinh Fy, F, c6
khoang cdach FF, = 2c (¢ > 0). Puong
hypebol (con goi la hypebol) la tdap hop
cdc diem M sao cho |MF| - MFZ\ = 2a,
trong do a la sé duong cho tricoc nho
hon ¢ (h. 87).

Hinh 87

* - O . % I Ly * Ala'l
Hai diém F,, F, goi la cdc tiéu diém

cuia hypebol. Khoang cdch FF5=2c goi la tiéu cu cua hypebol.
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C6 thé v& hypebol nhu sau (h. 88) : Ldy mét thudc thdng c6 mép AB va mét sai day
khéng dan hdi cé chiéu dai I nhé hon chiéu dai AB cla thuée va | > AB - FF,. Béng
hai chiéc dinh I&én mat mét bang gb tai Fj, F,. Dinh mét ddu day vao diém A va déu
day kia vao F,. Dat thuéc sao cho diém Btring véi F va 18y déu bt chi ti sat sdi
day vao thudc thdng sao cho soi day luén bi cang réi cho thudc quay quanh Fj, mép

thudc ludn ap sat mat gd. Khi d6, ddu bat chi C sé vach nén mot dudng cong. Ta sé
chimng té dudng cong d6 1&2 mét phan cla dudng hypebol. That vay, ta co

CF, —=CF5 =(CF, +CA) — (CF, + CA) = AB -1 khéng déi.

Hinh 88

2. Phudng trinh chinh tic cta hypebol

1
Cho hypebol (H) nhu trong dinh nghia trén.
Ta chon hé truc toa do Oxy c6é gbc la trung M(x ; y)
F2

diém cha doan thang FF,, truc Oy 12 dudng /FJ 0 X

trung truc cua FF, va F, nam trén tia Ox.
Khi dé F; =(=c:0), F,=(c; 0) (h. 89).

ﬁ.' Hinh 89
Gia sir diém M(x ; y) nam trén hypebol (H). Hay tinh biéu thitc MF? — MF} va sit
dung gia thiét [MF, — MF,| = 2a dé suyra

cx
O =1
a

MF, =

a+{ va MF, =
d

Cac doan thing MF,, MF, dugc goi la bdn kinh qua tiéu ctia diém M.
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3. Hin

A
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Bay gio ta s€ lap phuong trinh cta hypebol (H) d6i véi hé toa do da chon.
Ta cé

2
MF;=\/(x+.c}2+y2=a~|—E hay(x+c]2+y2=[a+3].
a a
2 52 2 2 2 2
Rat gon dang thiic trén ta duoc 1——2 X +y°=a" -c® hay
a
.Jr2 }‘2 . 2 2 2 2 2 2
—a—— =1.Chiyringa —c¢ " <Onéntacé6thédata —c " =-b
a- a" -c
2 2. 9. 4
hay b™ =¢” —a” (v6i b > 0), va ta duoc
2 2
- =1@>0,5>0). (1)
a~ b

Ngugc lai, ¢6 thé ching minh duge ring : Néu diém M c6 toa do (x ; y) thoa

cXx
a-——
a

cx
a+—
a

man (1) thi MF, = , MF, = va do d6 |MF, — MF,| = 2a, tic

1a M thudc hypebol (H).

Phuong trinh (1) duoc goi la phuong trinh chinh tdc cua hypebol.

h dang cua hypebol

2

Tur phuong trinh chinh tac (1) clia hypebol, hdy giai thich vi sao né ¢é cac tinh
chét sau

a) Goc toa d6 O la tam ddi ximg clia hypebol. Ox, Oy Ia hai truc déi xing clia hypebol.
b) Hypebol cét truc Ox tai hai diém va khéng ct truc Oy.

Ngoai ra, d6i vGi hypebol c6 phuong trinh chinh tic (1), ta con ¢6 cédc
khdi niém sau day

* Truc Ox (chifa hai tiéu diém) goi 1a truc thue, truc Oy goi 1a truc do cla
hypebol. Hai giao diém ctia hypebol véi truc Ox goi la hai dinh ctia hypebol.
Ngudi ta ciing goi doan thang n6i hai dinh ctia hypebol 1a truc thuc. Khoang
cdch 2a giita hai dinh goi la dé dai truc thue, 2b goi 1 do dai truc do.



* Hypebol gém hai phin nim hai bén truc 4o, méi phin goi 1a mot nhdnh
cua hypebol.

* Ta ciing goi, gidbng nhu v6i elip, ti s6 gilra tiéu cyu va do dai truc thuc la
tam sai cia hypebol, ki hiéu 14 e, tic 12 £ =elChil ¥ ring ta lubn c6 e > 1.
a

Vi du. Cho hypebol (H) :

2 2
X ¥y [

9 4

Xdc dinh toa d¢ cdc dinh, cdc tiéu d:em va tinh tam sai, dé dai truc thuc,
do dai truc do cua (H).

Gidi. Hypebol (H) c6 a* =9, b =4néna=3,b=2,¢c"=a* + b = 13,
chﬁ.V@y hypebol (H) c6 cdc tiéu diém F, =(-v’ﬁ : 0), Fy :(Jﬁ :0);
J13

cdc dinh A, =(-3;0), A, =(3; 0); tam sai ¢ :—-3—— ; d6 dai truc thuc

2a =6 ; do dai truc ao 2b =4.

* Hinh chir nhat tao bdi cdc dudng thing x = + a,
y =+ b goi la hinh chit nhdt co so cia hypebol ">, -

f LS b s
¢6 phuong trinh (1) (h. 90). Hai dudng thing \§1 -------- ; -ﬁ/

chira hai dudng chéo cuia hinh chit nhat co s& goi

la hai dwong tiém cdn cua hypebol. Phuong trinh AA™2 .0 ™. INF X
hai dudng tiém can doé 1a I S 2
b ,,-'"D -b CH\\
y=1t—x. i )
a Hinh 90

ﬁa
I2 }rl

Cho hypebol (H) : T = 1. L4y diém M(xy ; ¥) trén (H) véi x5 > 0, y > 0.

Chiing té rang khoadng cach tir M dén dudng tiém can y = ] bang ;
2 V5(xg +2y0)
Nhan xét gi vé khodng cach db khi x, tang dan ?

Nhu vay, khi diém M trén hypebol cang xa gdc toa do thi khoang cich tir

diém d6 dén mot trong hai dudng tiém cén cang nho di, diéu d6 ciing cé

nghla la diém M ngay cang gin sit du&mg tiém can dé6 (diéu nay giai thich
¥ nghia cua tir "tiém can').
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Hai dudng tron khéng déng tdm (O ; R) va (O’ R") cb diém chung M thi hién nhién
IMO - MO'| = |R - R'|, nén khi gitt O, 0’ c6 dinh va cho R, R’ thay d&i sao cho

IR - R'| = 2a khéng d&i (a > 0) thi c&c giao diém M cling ndm trén mét hypebol vdi
tiéu diém la 0 va 0. '

Hinh 81 minh hoa nhitng hypebol nhu thé vdi cac giéa tri khac nhau cla a.

A T
5‘4"' ¥ .1.11;‘?‘0’
fif’ftgﬂs’#&‘*
l‘{{%’.:\.ﬂ”# AN ;
M i
‘\ﬁ;&m&f*‘i‘o‘hﬁ'ﬁjﬁ5., ;H’

Hinh 91

Céu hdi va bai tap

2 2

36. Cho hypebol (H) ¢6 phuong trinh chinh ti x—z - }—2 = 1. Hoi trong céc
. a b

ménh dé sau, ménh dé nao diing ?

a) Tiéu cu cua (H) la 2¢, trong do c:2 = az + bz.
b) (H) c6 d6 dai truc thuc bing 2a, d6 dai truc 4o bing 2b.

¢) Phuong trinh hai dudng tiém can cua (H) la y = i%x.

d) Tam sai cia (H) la e = < > 1.
o
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37.

38.

39,

40.

41.

Tim toa d6 cdc tiéu diém, cdc dinh ; d6 dai truc thuc, truc 4o va phuong
trinh cdc dudng tiém can cua méi hypebol c¢6 phuong trinh sau

2 2 2 2
) L 1 Y S ¢) x> —9y? =9,
9 4 9 16

Cho dudng tron (€) tam Fy, ban kinh R va mot diém F, & ngoai (€).

Chiimg minh ring tap hop tam cdc dudng tron di qua F», ti€p xiic véi (€) 1a
mot dudng hypebol. Viét phuong trinh chinh tic clia hypebol dé.

Viét phuong trinh chinh tic cia hypebol (H) trong méi trudng hop sau

a) (H) c6 mot tiéu diém 12 (5 ; 0) va do dai truc thuc béng 8 ;

b) (H) c6 tiéu cu bang 243, mot duong tiém cdn la y = %x :

¢) (H) c6 tAm sai e = J5 vadi qua diém (v‘ﬁ, 6).

Chiing minh ring tich cdc khodng cdch tir mot diém bét ki thuéc hypebol
dén hai dudng tiém cén cta nd 1a mot s6 khong déi.

Trong mat phing toa do cho hai diém ﬁ(—f; —JE) va Fz(\r{i; \5).
: , . _ 1
Chitng minh ring v6i mdi diém M(x ; y) nam trén d6 thi ham s6 y = —, ta

X
déu c6
1 2 1 2
MFIZ=[I+—+\/E] 5 MFS:(I“F';—JEJ.
X

Tix d6 suy ra [MF, — MF,| = 242.



