Bai 2.

Hypebol; Truc d6i xirng; TAm ddi xirng; Ban kinh qua tiéu; TAm sai; Puong
chuan.

Nho vi¢c thu tin hiéu tr hai tram phat song F, va F, trén
théng dinh vi dat tai diém M trén con tau tinh duoc hiéu sd
khoang cach tir M dén F,, F, va xac dinh duoc mot dudng
hypebol di qua M. E

1.;;_\ = A
\T'Tmu phat séng / \

1. Tinh ddi xirng ciia dwong hypebol
On tap vé hypebol

2 2

Ta di bibt hypebol (H) voi phuong trinh chinh tic X—Z—éz 1 (a>0,b>0) (Hinh 1) c6 cic yéu
a
td co ban sau:

- Cit truc Ox tai hai dinh 4,(-a; 0), Ax(a; 0) nhung khong cét truc
Oy.

- Truc thuc la 4,4, c6 406 dai 2a.

- Truc 40 13 B\B, c6 d6 dai 2b v6i Bi(0; -b), B(0; b) 1a hai diém
trén Oy.

- Hai tiéu diém 13 Fi(-c; 0), Fa(c; 0) voi c=v a®+b°.

- Tiéu cu 2c¢ 1a khoang cach gitra hai ti€u diém.

Hinh 1

Chu y: Hypebol g@)m hai phén riéng biét nam hai bén truc 40, moi phﬁn goi la mQt nhanh cia
hypebol. Nhanh di qua dinh 4,(-a; 0) gdm nhimng diém M(x; y) véi x < -a va théa man MF, —
MF, = 2a. Nhanh di qua dinh 4,(a; 0) gdm nhimng diém M(x; y) v6i x > a va thdéa man MF, —
MF2 =2a.

2 2

S Cho hypebol (H) véi phuong trinh chinh thc % - % =1 va didm M(xs; yo) ndm

trén (H). Cac diém M, (-xo; vo), Ma(xo; -yo), Ms(=xo; -yo) c6 thude (H) khong?



2 2

Hypebol (H): X—Z - % =1 nhan hai tryc toa do 1am truc déi xitng va
a

nhén goc toa do 1am tdm déi xwng. Hinh chit nhat ¢6 hai canh lan

lugt di qua hai dinh A4,, 4, va song song véi truc Oy, hai canh con

lai di qua B, B, va song song v6i truc Ox dugc goi 1a hinh chiv

nhdt co so cia hypebol (H).

Nhin xét: Khi cang tién xa goc toa do, hai nhanh cua hypebol (H) cang tién gan dén hai
duong thang chira hai duong chéo cua hinh chit nhat co s¢ (nhung khong c6 diém chung).

Hai duong thang nay c6 phuong trinh y = g X, y= _Tb X va duoc goi 1a hai dwong tiém cdn
cua hypebol (H).
Vidu 1
Cho hypebol (H) c6 hai dinh 4,(-a; 0), A(a; 0) va truc 4o 1a BB, vdi B1(0; -b), B(0; b).
a) Xac dinh toa do bon dinh cua hinh chit nhat co sé caa (H).
b) Cho mot diém M bét ki trén (H). Chimg minh ring a < OM.
Gidi
a) Goi PORS 1a hinh chit nhat co s¢ cua (H).
Toa d6 bdn dinh ciia PORS 1a:
P(-a; b), O(a; b), R(a; -b), S(-a; -b).
b) Goi M(x; y) 1a diém bat ki trén (H).
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Ta co X—z—y—z—l, suy ra
a b

e
—221

a

Nén a*> < x* < x* +3)* = OM".
Do d6, a < OM.

Chii y: Moi diém thudc hypebol (ngoai trir hai dinh) déu nim ngoai hinh chit nhat co so.

% Viét phuong trinh chinh tic cta hypebol c6 kich thudc ciia hinh chit nhat co s 1a
=1 8 va 6. X4c dinh dinh, tiéu diém, tiéu cu, d6 dai truc cua hypebol nay.

.ﬁg Khi bay véi van tdc siéu thanh (tbc dd chuyén dong 16n hon téc d6 4m thanh
\ m’i trong cling moi trudong), mdt may bay tao ra mot ving nhiéu dong trén mit dat
' doc theo mot nhanh cua hypebol (H) (Hinh 4). Phan nghe ro nhat tiéng on cua



ving ndi trén duoc goi 14 tham nhidu dong. Bé rong ctia thim nay gép khoang 5 lan cao do
clia may bay. Tinh cao do ciia may bay, biét bé rong ctia tham nhiéu dong dugc do cach phia
sau may bay mot khoang 1a 40 mile

(mile (dam) 1a don vi do khoang cach, 1 mile # 1,6 km) va (H) cé phuong trinh:

2 2
Xy
400 100

Hinh 4
2. Ban kinh qua tiéu
) . e yz
s ") Cho diém M(x; y) ndm trén hypebol (H): _Z_EZ 1.
2 a

a) Chimg minh rang F\M? — F,M? = 4ex.

b) Gia sir diém M(x; y) thuoc nhanh di qua 4:(-a; 0) (Hinh 5a). Str dung két qua da ching
minh duoc & cau a) két hop véi tinh chdt MF, — MF, = 2a d biét dé chang minh MF, + MF,

X B , . (oA , c C
= -27. Tur d6, chirng minh céc cong thuc: MF,= -a - prs MF,=a - pes

al
Hinh 5



Cho diém M thudc hypebol (H). Cac doan thang MF, va MF,duoc goi 13 bdn kinh qua tiéu

cta diém M.
XZ yZ
Do dai hai ban kinh qua tiéu ctua diém M(x; y) trén hypebol (H): —— W =1 duoc tinh
a
theo cong thirc: MF,= a+§x s MF,= a—%X )
Vidu 2
) X2 2
Tinh d¢ dai hai ban kinh qua ti€u ctia diém M(x; y) trén hypebol (H): T y? =1.
Gidi
Tacoa=4;b=3,suyrac=>5.
Do dai hai ban kinh qua tiéu cua diém M(x; y) la:
MF,= a+£x = 4+§X ; MF,= G—EX = ‘4—EX .
a 4 a 4
) XZ 2
3& Tinh do di hai bin kinh qua tiéu cua diém M(x; ) trén hypebol (H): - —2-=1.
- X2 2
Y Tinh d6 dai hai ban kinh qua tién cta dinh 4,(a; 0) trén hypebol (H): —2—§= 1.
w2 a
3. Tam sai
2 2

Cho hypebol (H): X—2—§= 1. Ching t6 rang % > 1.
a

Ti s gitra ti€u cu va do dai truc thuc la tdm sai cua hypebol va duoc ki hi¢u 1a e, nghia la

c
e= .

V&1 moi hypebol, ta luén c6 e > 1.

Vi du 3

2 2
Tim tam sai cua hypebol (H): g—4 — ;1—6 =1.



Giai

Tacoa=8,b=6,suyrac=+a’+b’ = 10.

e s, _10_5
Vay tam sai cua (H) lae—a 3 " a
% Tim tam sai cta cai hypebol sau:
. X2 yz X2 yz X2 y2
H): ——<—=1; b)(Hy): ——===1; H3): ——=—=1.
a) (Hh): -— =1 b) (Fh): g —5==1; ©) (Hs): = —=3

/ ’ \ Cho hyprbql (H) c6 tam sai bang /2. Chimg minh truc thuc va truc ao cta (H)
Y c6 do dai bang nhau.

/’j‘\ Mot vat thé co quy dao 1a mot nhanh caa hypebol (H), nhan tam Mat
\ g’ Troi 1am tiéu diém (Hinh 6). Cho biét tim sai cua (H) bang 1,2 va
khoang cach gan nhat giira vt thé va tim Mt Troi 13 2.10° km.

a) Lap phuong trinh chinh tic ctia (H).

b) Lap cong thirc tinh ban kinh qua tiéu ctia vi tri M(x; y) ctia vat thé trong mat phing
toa do.

Hinh 6
4. Pwong chuén

2 2
%  Chodiém M(x; y) trén hypebol (H): XY =1 vihai 4
f‘\""q a b M
duong thing A1:X+%:0; AZZX—SZO (Hinh 7).
a

Goi d(M; D)), d(M, A,) 1an luot 1 khoang cach tir M dén cac e X
duong thang A, A,. O

MF latex| |a+ex|
Ta co: d(M—lA) P latex| =e.

5 1 e e
MF, Hinh 7

Dua theo cach tinh trén, hay tinh m
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Cho hypebol (H) c6 phuong trinh chinh tic X—2—§= 1 va c6 hai tiéu diém Fi(-c; 0), Fa(c; 0).
a

Puong thang A, : x+% =0 duoc goi a dudng chuan ung véi tiéu diém F va duong thang
Ayix— % =0 dugc goi 1a dudng chuan tng vai tiéu diém F, ctua hypebol (H).

Vr. .d.; Mh,\ h bl 1,\ , MFl . MFZ —
61 moi di€ém M thu¢c hypebol, ta ludn co d(M;A)  d(M;a,) ©

Chur y: Vi-a < —Ta < % < a nén dudng chuan cta hypebol khong c¢6 diém chung véi hypebol do.

Vidu 4
) X2 2
Cho diém M(x; y) trén hypebol (H): 6 yg =1.
a) Tim toa d6 hai tiéu diém va viét phuong trinh hai dudng chuan twong ng.

b) Tinh ti s6 khoang cach tir M dén tiéu diém va dén duong chuén twong mg.

Gidi

5 2
a=4,b=3,suyrac:\/az+b2=5,e:§:2;%:%:%
. A 4R L 2 16
a) Ung véi tiéu diém F(-5; 0), ta ¢6 duong chuan A, : x+?:0.
. i 4R P 2 16
Ung véi tiéu diém F(5; 0), ta ¢6 duong chuan A,: x —?2 0.
£ Ta of MF,  MF, 5
VTacd g0va,) —d(M;a,) ¢~ &

% Tim toa do hai ti€u diém va viét phuong trinh hai dudng chuin tuong Gmg ctia cac
®4 hypebol sau:

2 2 2 2 2 2

Xy _ . X Yy _ 4. Xy
H)): =1; b) (H>): =1 H;): ——<=1.
a) (Hy) 4 1 ; ) (H>) 36 64 ; c) (H) 9 9

_ @‘" » Lap phuong trinh chinh tac cta hypebol co tiéu cu bang 26 va khoang cach gitra hai
x5 duong chuén 1a %



BAI TAP
2 2

1. Cho hypebol (H): 1’;—4—5—5:1.

trén (H)

. S . 2 25
a) Tim tam sai va do dai hai ban kinh qua tiéu cta diém M( 13; D)

b) Tim toa d6 hai tiéu diém va viét phuong trinh hai duong chuan coa (H).
¢) Tim diém N(x; ) € (H) sao cho NF, = 2NF,véi F\, F, 14 hai tiéu diém cta (H).
2. Lap phuong trinh chinh tic cta hypebol co tiéu cu bang 20 va khoang cach giira hai duong
36

chuén 1a =

3. Cho dudng tron (C) tAm F), ban kinh r va mot diém F, thoa méin F\F>= 4r.

a) Chig t6 rang tim ctia cac duong tron di qua F, va tiép xtic v6i (C) nam trén mot dudng
hypebol (H)

b) Viét phuong trinh chinh tic va tim tim sai cta (H).

4. Trong hoat dong m& dau bai hoc, cho biét khoang cach
gifra hai tram v6 tuyén la 600 km, van toc song vo tuyén la

300 000 km/s va thoi gian con tau nhan duogc tin hiu tu hai

tram trén bo ludn cach nhau 0,0012 s (hai tram vo tuyén ‘” Bahiki _ f g
phat cac tin hiéu cung mot thoi diém). Viét phuong trinh i N R
’ < 5 ~ 5 N 600 km
chinh tic cua quy dao hypebol (H) cta con tau \\ /\
Tram phat gong

Hinh 8

Ban co biéet?

H¢ thong dinh vi LORAN



Ngudi ta da tng dung tinh chat cta cac dudng hypebol dé dinh vi tau thuyén ven bién thong qua
hé thong LORAN.

Cach van hanh cua mdt LORAN nhu sau:

Khi hai tram phat F, va F, phat tin hi€u cung mot thoi diém dén con tau,
thi hiéu s6 gitra hai thoi diém con tau nhan dugce tin hiéu tir hai tram
nhan vdi van tée clia song vo tuyén sé cho hiéu sé khoang cach tir vi tri
ctia tau dén F, va F,. Do d6, con tau dang & dau d6 trén mot hypebol co
tiéu diém 1 F, va F,. Bang cach dua vao tram phat song tht ba, Fs,
chung ta c6 thé hinh thanh mot nhanh hypebol khac véi cac tiéu diém la
F, va Fs. Khi d6 vi tri ctia con tau 1a giao diém cua hai nhanh hypebol
néu trén.

Nguyén tic dua trén cac hypebol giao nhau nay duogc st dung trong hé thong dinh vi tim xa,
dugc goi 1a LORAN (LOng RAnge Navigation). Cac tram phét radar dong vai tro 1a tiéu diém
cua cac hypebol, va tat nhién, may tinh dugc st dung cho nhiéu thao tac can thiét dé xac dinh vi
tri cua con tau.

(Nguon: https://en.wikipedia.org/wiki/LORAN)



