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PHUONG PHAP TQA PO
X TRONG MAT PHANG

DANG 4: HYPEBOL

Cau1: Motsao chéi di qua hé mat troi theo quy dao 1a mot nhanh hypebol nhan tam mat troi 1a mot tiéu

diém, khoang cach gan nhat tir sao chdi nay dén tdm Mat Troi 1a 3.10°km va tam sai cua quy
dao hypebol 1a 3,6. Hay lap phuong trinh chinh tic caa hypebol chira quy dao, véi 1 don vi do

trén mat phang toa do tuong wng véi 10°km trén thuc té.

Sao choi rat quan trong dbi véi cac nha khoa hoc vi chiing 1a nhiing thién thé nguyén thiyy con
st lai tir qua trinh hinh thanh hé mat troi. DI vai nhitng sao chdi c6 quy dao 1a hypebol hay
parabol chung ta chi thiy chiing mét lan, sau d6 chung di khoi hé mat troi va khong bao gio
quay tro lai. Dya vao cac dinh luat caa Newton vé chuyén dong ngudi ta cé thé rat ra quy dao
chuyén dong caa sao choi quanh mit troi 1a duong elip, Hypebol hay parabol tiy thudce vao van
téc chuyén dong caa no.

Hinh dnh: Sao choi Halley ¢6 chu ki khoing 75-76 nam, quan st dwgc tir Trdi Dat

Léi giai

1| Ths. Lé Viét — THPT Thiing Long, Ha Ni — Phone: 0835221183 - On thi cam két diém s



Trung tam BDVH Unix Thang Long — Fanpage: https://www.facebook.com/unixthanglong/
| 00 website: onthivip.com | [1 Kénh Youtube: UnixTL[] CSKH (zalo): 081.234.2211

Trong mat phang toa do Oxy, véi 1 don vi do trong mat phang toa do tuong wng véi 10°km
trén thuc té.

2 2

, X .
Goi phuong trinh chinh tac caa hypebol Pran E)/_Z =1 véi a,b>0.

Khi sao chdi di chuyén trén dinh cta hypebol thi khoang cach gitra sao choéi va tim Mat Troi 1a
gan nhat 1a 3.10°km, tr d6 c—a=3.

Mat khéc, tdm sai cuia quy dao hypebol 1a 3,6 nén e = c_ 3,6 c=36a.
a

Khi d6 ta tim duoc a=E;C=%.
13 13
2 2
Tu hé thac c? =a’ +b?> = b’ = = [ :ﬁ.
13 13 13
. 169x° 13y°
Vay ph trinh chinh tac caa hypebol - =1.
ayp uong rinn chinn ta U yp 255 207

Céau 2:  Viét phuong trinh chinh tic mé ta cua bé mat guong hypebol duoc mé ta ¢ hinh vé sau day:

¥

Guong

[(26.10)
L

—— ——— |
: . 250 - .
Tl’f‘ll LI]'.‘I.I (2.0) Tp_-u d:r_-m

Loi giai
Tir hinh v& ta thiy khoang cach tir tim t6i dinh caa hypebol bang 25, tirc a =25 va dinh cua
hypebol c6 toa d6 (26;10) nim trén hypebol do.

x> y? 26° 10°

Thay a=25,x =26,y =10 vao phuong trinh Z 7 =1 ta dugc 257 7

. 1< b®~122,55
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A . . X y
Vay ph trinh hypebol [a ——— =1.
ay phuong trinh hypebol 1a 625 12255

Cau 3:  Guong hypebol duoc st dung trong mot s6 kinh vién vong. Cac guong nhu thé ¢6 tinh chit 1a tia

sang hudng téi mot tiéu diém cua guong s& duoc phan xa véi tiéu diém kia. Dya vao hinh v& bén
hay viét phuong trinh mé phong bé mit guong hypebol.

)
4

d (20,20)
! J
| ‘
e s
Tiéu diem | Tiéu diém

115.“)

Loi giai
Pinh hypebol 1a mot tiéu diém trén truc OX va tam cua hypebol & géc toa d6. Do d6 hoanh do
cua diém chén trén truc Ox 1a a=15. Tir hinh v& ta thay diém c6 toa d¢ (20;20) nam trén
hypebol nén c6 thé xac dinh b bang cach thay a =15, x = 20, y =20 vao phuong trinh hypebol
:—2—g—jzl ta dugc %—2—02:1: b? :M.
Ta gioi han nhanh phai hay diéu kién x >15.

‘ : 2 Ty?
Vay bé mat guong c6 thé mo ta bai phuong trinh hypebol ——— =1vai x>15.
ay at guong p g yp 295 3600
Cau4: Mot thap cao lam mat cua nha may hat nhan dang hypebol tron xoay, tirc 1a mdt hypebol xoay
2 2
2 X
tron quanh truc 40 cua n6. Phuong trinh hypebol dugc dung dé tao ra hypeboloid 1a 100 1);—0 =1

. Néu thap c6 chiéu cao 500m, dinh thap cao 150m tinh tir tim ciia hypebol va day thap cao
350m dudi tim cia hypebol thi ban kinh ciia dinh thap va day thap bang bao nhiéu? Ban kinh
ctia mat cat ngang hinh tron nhé nhat trong thap 1a bao nhiéu?
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»

Hinh 1

Loi giai
biém thudc hypebol & trén dinh c6 toa do (x;150).
Thay y =150 vao phuong trinh cta vo thap, ta dugc
x_2 _1502
100 150
Vay ban kinh cua dinh thap bang 141,421m.
biém thudc hypebol & trén dinh c6 toa dd (X;—350).

—1= x% = 20000 = x =100~/2 ~141,421.

Thay y=-350 vao phuong trinh cta vo thap, ta dugc

x* 3507
100 150
Vay ban kinh ctia day thap bang 253,859m . Ban kinh nho nhét cua thap a =10m.

=1=> x* = 64444,444 = x ~ 253,859.

Cau5: Mot thap 1am ngudi ciia mot nha may c6 mit cat 1a mot hinh hypebol c6 phwong trinh

2 2
ﬁ_4y_oz 1. Cho biét chidu cao cia thap 1a 120m va khoang cach tir noc thap dén tam déi
xang caa hypebol bang mot nira khoang cach tir tim dbi xtmg dén day. Tinh ban kinh dudng tron
néc va ban kinh duong tron day cua thap da cho.
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e G | e e
=40 ’T

x =272
X2 yz X = 27\/5 _ 40
Toa d6 diém A 1a mot nghiém cua hé { 272 402 =ls x=-27J2 :y - &
_ X=-272
y= 40 y= 40
| y=40
Do diém A c6 hoanh do duong nén A(27+/2;40).
Ban kinh cua dudng tron ¢ noc thap la r = 27J§m .
[ x =275
X2 yz X = 27\/5 B 8{
Toa d6 diém B 1a mot nghiém cia hé {272~ 407~ < 1| x= 275 = :y - 5
_ X=-27v5
y=-80 y=-80
| y=-80

Tim dugc B(-27+/5;-80). Vay ban kinh cita dudmg tron ¢ déy cita thap 1a R =27+/5m.

Cau 6:  Quan sat ving sang hit 1én tudng tir mot dén nga dé song song véi tudng, ngudi ta thdy ving
sang gébm hai mién duoc gigi han boi hai nhanh cua mot hypebol. Khoang cach giira hai dinh
A, A, ctia hypebol 1a 100 cm. Trén hai nhanh caa hypebol, nguoi ta lay bén diém A, B,C,D tao
thanh mot hinh chit nhat ABCD va tién hanh do duoc cac AB =60cm, AD =125cm . Chon hé

truc toa do nhu hinh v€ bén vai vecto don vi trén cac truc toa do twong tmg do dai 10cm.

a) Tim d¢ dai truc thuc cua hypebol
b) Viét phuong trinh chinh tic cia hypebol
Lai gidi
a) Taco AA, =100cm. Pon vi trén tryc toa do la 10 cm. D¢ dai cua truc thyc 1a 2a=10.
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2 2

b) Phuong trinh chinh tic ciia hypebol (H) la %—# =1 voi a>0,b>0. Do tinh dbi xung

cuia hypebol qua céc truc toa do nén ta co diém A ddi xung véi diém B qua truc Ox va diém
A dbi xang véi diém D quatruc Oy . Ngoaira AB =60cm, AD =125cm va don vi trén tryuc toa
d0 1a 10 cm nén dinh A(6, 25; 3) )

2 2

Do 2a=10=>a=5 nén phuong trinh (H) cé dan ;‘—5—;’—2=1.
2 2
Mit khic A(6,25:3)e(H)nen 022 3 19 _ 9 e _16-h=4
25 b 16 b
i X2 y2
Phuong trinh hypebol mo ta ving sang duoc hat 1én tuong 1a % 15 1.

Cau7: Céc 6ng khoi ciia cac nha may dién hat nhan c6 kich thudc rat 1on dé giai nhiét nhanh. Nguoi ta

phai chon hinh dang ctia no sao cho tiét kiém duoc vat liéu nhung dong thoi phai chiu duoc gio
bao. Sau khi tinh toan nguoi ta nhan thiy hinh tru dang hyperboloid 14 t6i wu. Néu cit hinh try
bang mat phang bat ki nhung qua truc hinh tru, ta déu dwoc mot thiét dién c6 hai duong gisi han
1a hai nhanh cta mot hypebol. Do mét dng khéi nhu thé, ta duoc khoang cach giita hai dinh
hyperbol 14 80 m, dudng kinh ciia miéng 6ng khoéi 1a 92 m va khoang céch tir dinh hyperbol dén
miéng ong khéi 1a 80 m. Viét phuong trinh chinh tac caa hyperbol

’ r_.ﬂ.j —
80m ‘t.

80m

b et ¢ —

Léi giai

, XZ 2 )
Phurong trinh chinh tic cua Hyperbol ¢6 dang la —— § ~1v6i a>0,b>0.
a

2 2

Tacé AA, =80cm =>2a=80=>a =40 nén phuong trinh (H) c6 dang 1;00 —;'—2 1,
2 2
Mat khac A(46;80) e(H) nén 46" _ 802 =1l= 129 = 64(2) = b? ~19845.
1600 b 400 b

2 2

Viy phuong trinh chinh tic cua (H ) : 1200 - 19{345 =1

Ciu 8: Biéu d6 & hinh v& bén mo ta mot thiét dién hyperbol ciia birc tugng dat trudc phong thi nghiém

Gia téc Quéc gia Fermi ¢ Batavia, Illinois.
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a. Viét phuong trinh mé ta hai dudng cong bién cua birc twong.
b. O d6 cao 16 feet thi chidu rong cua b tuong bang bao nhiéu?

Lai giai
a. Tir hinh v& ta thdy tryc thuc 14 truc nim ngang va ¢c6 a=1. Do dé phuong trinh ctia Hypebol c6
XZ y2
dang —-==1.
ang 1 B
Vi hyperbol di qua diém (2;3) nén thay x=2;y =3 vao phuong trinh trén ta dugc
2 2
2——3—2=1:>bz7,5.
1 b
, X2 y2
Vay hinh v€ trén c6 thé md ta bdi phuong trinh hypebol I 225 =1.

b. O d6 cao 16 feet ké tir mat dat ung véi diém c6 tung d6 bang 8 trén mit phang toa do. Dé tim
chiéu rong cua birc twong, ta thé y =8 vao phuong trinh va tim duoc x ~1,46.
Két luan: Vay ¢ do cao 16 feet thi birc twong rong xap xi bang 5,84 feet.
Cau9: Mot kién trac su thiét ké hai toa nha c6 hinh dang va vi tri giong nhu mét phan caa hai nhanh
2 2
X : Ca A 3 ‘
hyperbol c6 phuong trin 200 —é =1trong d6 x va y do theo don vi mét. Hoi diém gan nhat

cua hai toa nha cach nhau bao xa?
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Cau 10:

Cau 11:

Cau 12:

Loi gidi
Tir phuong trinh ctia hyperbol cho ta thiy a? =400, do d6 a=20. Khoang cach gan nhét giira
hai toa nha bang khoang cach gitta hai dinh cua hyperbol va bang 2a =400m

Guong Mot cua hé théng dinh vi tir xa
¢6 thé gitp hoa tiéu diéu khién kinh khi
cau bang cach duy tri hiéu s6 khong doi /
giira cac khoang cach tir kinh khi cau t6i Tram- (140, 60 )y/

hai diém cé dinh trén mat dat: tram chu chi /\

va tram Vvé tinh. Hay viét phuong trinh / 4 1
cua hyperbol. (120, 0)}

. Tram v¢

i \ tinh
Huwéng dan |

Dinh caa hyperbol véi tm tai gbc toa N
d6 12 mot diém trén truc OX . Tir hinh N
V& ta thiy hoanh d6 cua diém nay la
a=120.Thay a=120, x=140, y =60

vao phuong trinh cua hyperbol
2 2

Xty
a2 b

140 602 , 129600
7o =l=b =——
120 b 13
Ta gigi han hyperbol ¢ nhanh phai véi diéu kién x >120.
x> 18y?
14400 129600

ta duoc

=1 vdi x>120.

Vay hinh v& c6 thé mé ta boi phuong trinh hyperbol

Hai tram thong tin lan lugt dat tai F, va F, cdch nhau 4 km. Trong khu vuc xay ra mot vu no va
micro dat tai tram F, ghi nhan dugc tiéng N6 cham hon 6 gidy so v6i micro dit tai tram F,.
Chung t6 rang vi tri vu né nam trén mot duong hyperbol véi F, va F, 14 hai tiéu diém va hiy
Viét phuong trinh chinh tc cia hyperbol nay. Cho biét toc d6 am thanh lan truyén trong khong
khi 1a 343 m/s.
Loi giai

Goi M 1a vi tri xay ra vu nd, ta c6 hiéu khoang céach tir
M dén F, va F, 1a MF, — MF, =343.6 = 2058m. Hi¢u
khoang cach nay 1a s6 khong doi nén vi tri vu nd nam
trén mot duong cong hyperbol (H ) véi F, va F, 1a hai

tiéu diém.Ta c6 tiéu cu F,F, = 2c =4000m va

2a =2058m nén ta tim duoc ¢ =2000m va
a=1029m. Do d6 a? =1029? =1058841va |
b? =c? —a? = 2000% —1029% = 2941159. /
Két luan: Vay phuong trinh chinh tic cua hyperbol 1a
2 2
X Ly 1
1058841 2941159

Hai micro cach nhau 1 dim Anh ghi lai mét vu n. Micro A nhan dugc 4m thanh trude 2 giay
S0 v&i micro B.Vay vu no da xay ra ¢ dau?
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Cau 13:

Cau 14:

2c = 5280

2200 + 2(c — a) = 5280

Loi giai
Theo d& bai micro cach nhau 1 dim. Ta dit micro A trén truc hoanh cach géc toa do la
2250 _ 9640 vé bén phai va dat micro B trén truc hoanh cach gdc toa d 2640 vé bén tréi. Hinh
anh trén minh hoa hai micro cach nhau 1 dam.

Ta biét rang micro B nhan dugc 4m thanh sau 2 gidy so voi micro A. Vi am thanh di chuyén véi
tbc d6 1100 feet/gidy nén hiéu s khoang cach tir noi xay ra vu nd t6iBva téi A 1a
2.1100 = 2200 nghia la 2a=2200.Tur d6 a=1100.T4p hop tit ca cac diém xay ra vu nd thoa
min céac diéu kién trén 1a mot hyperbol, véi hai micro A va Bla cac tiéu diém. Nhu trén ta thay
c =2640.

Theo hé thirc trong hyperbol ta c6 b? = c? —a? = 2640 —11007 =5759600. Tir do6 ta két luan vy

2 2

nd xay ra trén nhanh phai cta hyperbol: ———— Y _1 v¢i x>1100.
1210000 5759600

Hai tram phat tin hiéu vo tuyén dat tai hai vi tri A va B cach nhau 300 km. Tai cung mot thoi
diém, hai tram cing phat tin hiéu véi van téc 292000 km/s dé mot tau thuy thu va do do léch
thoi gian. Tin higu tir A dén som hon tir B 1a 0, 0005s. Tir thong tin trén ta c6 thé xac dinh
duoc tau thuy thudce hyperbol nao?
Viét phuong trinh chinh tic ciia hyperbol d6 theo don vi kilomét.
Loi giai

X , L ~ , L 1a X y2 -

Phuong trinh chinh tac cua quy dao hyperbol (H ) cua con tau la 2 1véi a>0,b>0.

Goi Vi trf ctia con tau 1a diém M . Hiéu khoang cach tir con tau dén cac tram phat song F vaF,
lad= |MA— MB| =0,0005.292000 =146km = a =73 = a® =5329

Khoang céach giita hai tram vo tuyén 1a AB =300km = 2¢ =300 = ¢ =150 = ¢? = 22500.
Khi d6 b* =c® —a® =22500-5329 =17171.

2 2

A A
5329 17171

Phuong trinh chinh tic ciia qu§ dao hyperbol (H ) cta con tau la

Mot con tau di theo tuyén dudng giao thong trén bién. Tuyén dudng nay song song véi mot bo
bién thang va cach bd 50km. Trén bo bién co dit hai tram truyén thong tin tai vi tri F vaF,
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cach nhau 180km va phat di cac tin hiéu v6 tuyén ciing thoi diém véi nhau. Dua vao sy chénh
léch thoi gian gitta cac tin hiéu vo tuyén tir hai tram, hoa tiéu ctia tau xac dinh duoc vi tri cia tau
hién dang & khu vuyc giira hai tram va khoang cach dén F, gan hon F, 1a 40km. Tinh khoang

cach tir tau dén mdi tram truyén thong tin. Két qua lam tron dén hang phan mudi.

, \
Con tay

F __,-/ / \F.

‘ WA Bo bien & A

“Tram phat song

Léi gidi
2 2

Phuong trinh chinh tic ciia quy dao hyperbol (H) cua con tau la = _y_2 =1véi a>0,b>0.

Goi Vi tri ctia con tau 1a diém M . Hiéu cac khodng cach tu con tau dén cac tram phat song F,
va F, 1a d =|MF, —MF,| =40 = 2a=40=a=20=a" =400.
Khoang cach giira hai tram vo tuyén 1a F,F, =180km = 2¢ =180 = ¢ = 90 = ¢ =8100

2 2
Khi d6 b? = c? —a? = 8100400 = 7700 . Phuong trinh cita (H) la: ————2
400 7700

Mt khac tuyén duong giao thong ma con tau di trén bién song song voi mot b bién thang va
cach bd 50kmnén con tau trén chay trén mot duong thang A:y =50.

2 2
Toadd M cua con tau la nghiém cua hé phuong trinh %‘0 _%00 =1 & {X ~23 .
y =50 y =50
Tacé M (23;50),F (-90;0),F,(90;0) = MF, ~123,57km va MF, ~83,6km.
Vay khoang céch tir tau dén mdi tram truyén thong tin lan luot 1a 123,57km va 83,6km
Céu 15: M0t con tau dang trén hanh trinh di song song vai bo bién thang va cach bo 60km .
Hai tram truyén thong tin S, va S, nam trén bo bién, cach xa nhau 200km. Bang cach tinh gio

cac tin hiéu vo tuyén tur hai tram, hoa tiéu cua tau xac dinh réng con tau dang ¢ gitra hai tram va
&gan S, hon S, 1a 50km . Tim khoang cach tir con tau t&i mi tram.
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oo 5 ) 52 Yo
bo- 200 km -

Loi giai

Goi d; va d, 1a cac khoang cach twong ung tir con tau dén cac vi tri S; va S,. Khi d6 hiéu
d, —d, =50 va con thuyén phai nam trén phai nim trén mot hyperbol véi hai tiéu diém S, va
S, , hiéu hai khoang cach c¢é dinh bang 50. Dé thiét lap phwong trinh cta hyperbol ta biéu dién
hiéu ¢ dinh nay bang 2a.

y
s 4 .
\ 200+ /
.l (/
\ /
v I i, 60)
.1 X,
5y [ 52«
—4—0—0—0—' X
-100 : 100

V61 hyperbol trong hinh V€, ta co:
2a=50=a=25,c=100=b*=c’-a* =100° - 25° =9375= b =/9375.

X2 y2
Vay ph trinh hyperbol 1a —— =1.
ay phuong trinh hyperbol 1a 625 9375
. . Ny x> 60 2
Thay y =60 vao phuong trinh va giai theo x, ta dugc ——— =1=Xx"=685.
625 9375

Do d6 x=+/685 = 29,41km.

Khoang cach tir con tau dén S, 1a d, = \/(29, 41+1OO)2 +60° =/20346,9841 ~142,6(km).

Khoang céach tir con tau dén S, 1a d, = \/(29, 41—100)2 +60° =/8582,9841 ~ 92,6(km).

Nho viée thu tin hiéu tir hai tram phat song F, va F, trén bo, hé thong dinh vi dit tai diém M
trén con tau tinh dwoc hiéu s khoang cach tir &én F, va F, va xac dinh dugc mot hyperbol di

qua diém M . Biét khoang cach giita hai tram v6 tuyén 1a 600km, van téc song vo tuyén 1a
300000km/ s va thoi gian con tau nhan dugc tin hiéu tir hai tram trén bo ludn cach nhau 0,0012s
. Viét phuong trinh chinh tic cua quy dao hyperbol cua con tau.

11| Ths. L& Viét — THPT Thing Long, Ha N§i — Phone: 0835221183 - On thi cam két diém s6



Trung tam BDVH Unix Thang Long — Fanpage: https://www.facebook.com/unixthanglong/
| 00 website: onthivip.com | [1 Kénh Youtube: UnixTL[] CSKH (zalo): 081.234.2211

Con tau

K F
‘.f/ Bo bicn \&JA
b 00 km X

Mram phat song / \
N
Loi giai

, x> y?
Phuong trinh chinh tac caa quy dao hyperbol cua con tau 1a Y —Z—Z =1 (a >0;b> 0) .

Hiéu cac khoang cach tr con tau dén cac tram phat song F va F, 1a
d =|MF, — MF,| =0,0012.300000 = 360 = 2a =360 = a =180 = a’ = 32400

Khoang céach giita hai tram vo tuyén 1a F,F, = 600km = 2¢ = 600 = ¢ = 300 = ¢ = 90000 .
Khi d6 b® =a* —c* =57600 = b =240.

2 2

Y
32400 57600

Phuong trinh chinh tic ctia quy dao hyperbol cia con tau la

Cau 17: Doc theo bd bién, nguoi ta thiét 1ap hé théng dinh vi vo tuyén dan duong tim xa dé truyén tin
hiéu cho may bay hoic tau thay hoat dong trén bién. Trong hé thong d6 co6 hai dai vo tuyén dat
lan luot tai dja diém A va dia diém B, khoang cach AB = 650km . Gia sir c6 mot con tau chuyén
dong trén bién voi quy dao 13 hyperbol nhan A va B 12 hai tiéu diém. Khi dang & vi tri P, may
thu tin hiéu trén con tau chuyén doi chénh léch thoi gian nhan cac tin hiéu thanh hiéu khoang
cach |PA— PB| . Gia sur thoi gian con tau nhan dugc tin hiéu tr B trudc khi nhan duoc tin hiéu

tr A 1a 0,0012s. Van téc di chuyén cuaa tin hiéu 1a 3.10°m/s.

e 650 km ——~x—>
\

a. Lap phuong trinh hyperbol mé ta quy dao chuyén dong ciia con tau.
b. Chirng t6 rang tai mdi thoi diém trén quy dao chuyén dong thi thoi gian con tau nhan dugc tin
hiéu tr B trudc khi nhan duoc tin hiéu tir A Iuén 1a 0,0012s.

Loi giai
. X2 y?
a. Phuong trinh chinh tic cua quy dao hyperbol cia con tau 1a s 1(a>0;b>0).

Hiéu cac khoang cich tir con tau dén cic tram phat song A va B la
d= |PA— PB| =0,0012.3.10° =360 = 2a =360 = a =180 = a* = 32400
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Khoang céach giita hai tram vo tuyén 1a F,F, = 650km = 2¢ =650 = ¢ = 325 = ¢ =105625 .
Khi d6 b? =a® —c* =105625—32400 = 73225.

2 2

Y,

32400 73225

b. Vi con tau chi chuyén dong & nhanh bén phai truc Oy cta hyperbol nén ta c6 PB < PA Vi

moi Vi tri cua P. Do d@6 tau luén nhan duoc tin hiéu tr B trudc khi nhan dugc tin hiéu tor A.

Goi t, 1a thoi gian dé tau nhan duoc tin hiéu tr A, t, 1a thoi gian nhan duoc tin hi¢u tr B thi
A PB

P - . N I . 2 , . ‘A : . 4
t=—1:,t,=—  Vvoi v la van toc di chuyén cua tin hiéu. Khi do6, ta co:
\Y \Y

Phuong trinh chinh tic cia quy dao hyperbol caa con tau 1a

Lt = PA—-PB _ 360000
2 3.10°
B trudc khi nhan duoc tin hiéu tr dia diém A 1uén 12 0,0012s.

=0,0012(s). Vay thi gian con tau nhan duoc tin hiéu tir dia diém

Céu 18: Hai thap v tuyén cach nhau 200km duoc dit doc bd bién voi A nam vé phia tay dbi véi B.
Céc tin hiéu vo tuyén duoc giri dong thoi tir mdi thap téi mot con tau va tin hiéu & B nhan duoc
som hon 500 micro gidy trudce tin hiéu & A.

a. Gia str rang cac tin hiéu vo tuyén truyén di véi van tbc 300m / micro gidy hay xac dinh phuong
trinh ctia hyperbol ma con tau nam trén do.
b. Néu con tau nam vé phia bac caa thap thi tau cach bo bién bao xa?

Loi giai
a. Theo dé bai con tau nhan duge tin hiéu tr B sém hon tir A 1a 500 micro gidy, vi am thanh di
chuyén véi tbc d6 300m/micro gidy nén higu s6 khoang cach tir con tau A va B la
500.300m =150000m. Hiéu khoang cach nay la 2a=150 nén a=75.
Con tau nam trén mot nhanh cua hyperbol, véi hai thap vo tuyén A va B 13 hai tiéu diém, A va
B cach nhau 200km, nghia la 2¢c =200. Tt d6 ¢=100.
Theo tinh chat hyperbol, ta c6 ¢? =a® +b? = b® =100% —75% = 4375.

2 2

Y
5625 4375

b. Con tau nam vé phia bac cta thap B nghia 1a c¢6 hoanh d6 x=c=100. Thay x=100 vio
phuong trinh trén ta dugc y = 56,333m.

Két luan: Vay phuong trinh cta hyperbol can tim 1a:

Cau 19: Hai tram phat song v6 tuyén A va B dat cach nhau 240km. Tin hiéu séng v tuyén dugc truyén
di dong thoi tir hai tram nay véi van toc bang van toc anh sang 1a 300000km/s. Mot may bay
dang bay theo phuong ngang cach mat dat 100km vira vuot qua tram B va dang tién gan dén
tram A thi phi cong ghi nhan dugc tin hiéu truyén tir ca hai tram. Biét rang tin hiéu truyén tir
tram B sém hon 0,45.107° gidy so véi tin hiéu dén tir tram A. Hay tinh khoang cach tir may bay
dén mdi tram vao thoi diém nhan dugec tin higu.
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Cau 20:

Loi giai
Goi vi tri may bay tai thoi diém nhan duogc tin hiéu truyén tir ca hai tram 1a M .
Theo gia thiét tin hiéu truyén tir tram B sém hon 0,45.10~ gidy so v6i tin hiéu dén tir tram A,
khi d6 MA—MB =0,45.10°.300000 =135km. Ki hiéu 2a =135, 2c =240.

2 2
Phuong trinh chinh tic cia quy dao hyperbol cia may bay 1a = —;/—2 =1 (a>0;b>0).

Theo tinh chat hyperbol, ta c6 ¢? =a? +b? =b® =120? —67,5% =9843,75..

2 2

Y
4556,25 9843,75

Khi may bay dang bay theo phuwong ngang cach mat ¢at 100km thi may bay & vi tri diém M ¢

45./889

14

Phuong trinh chinh tic quy dao caa hyperbol cia may bay la:

tung d6 la 100, suy ra hoanh d§ X= . Khi d6 may bay dang & vi tri diém

M 45./889
14

;100} hon nitatram A ¢ vi trf A(—120;0) va tram B & vi tri B(120;0).

Vay khoang cach tir may bay dén hai tram A va B lan lugt 1a MA ~ 238km, MB ~103km.

Céc thi nghiém tan xa, trong d6 cac hat chuyén dong bi léch huéng bai nhiéu lyc khac nhau, dan
dén khai niém vé hat nhan nguyén tir. Nam 1911 nha vat 1y Erest Rutherford da phat hién ra rang
khi cac hat alpha huéng t6i hat nhan cta nguyén tir vang, chang dan dan bj léch hudng theo
nhitng duong hypebol. Néu mét hat tién gan t6i hat nhan 3 don vi doc theo hyperbol véi duong

tismcanla y = % thi phuong trinh dudng di cua n6 13 gi?

Hat nhan

5.0 \ ‘

Léi giai
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V6i hyperbpl nam ngang thi phwong trinh tiém can 1a y = ig X . Theo dé bai, & day phuong trinh
a

duong tiém can la yzg nén ta co E=%:> b:%. Tir hinh vé cho thdy a=3=b=15 va
a
X2 y2
phuong trinh duong di cua hat 1a e

=1,véi x=3.

Hinh anh sau minh hoa mot dang don gian cua hé thong quan li cac phuong tién di lai, c6 tén goi
Loran, giéng nhu hé thdng kiém soat khong luu. Trén thuc té, ba tram phat song dugc dung dé
gui tin hidu dong thoi toi ba tram tin hiéu. May tinh trén tau s& ghi lai cac tin hiéu nay va st dung
ching dé xac dinh chénh léch cac khoang cach tir tau téi S, va S,,t6i S, va S,.

Ship

= -

A
J

/
= = e A=
sty 5.
NG
|‘ *
$16 ) {
| \
| !

.

52
V& tat ca cac diém ma chénh léch khoang cach nay khong thay doi, ta duoc hai nhanh ciia hypepol
Véi tidu diém S, va S, dong thoi ta duoc hai nhanh ctia hypebol véi tiéu diém S, va S, . D& dang
chi ra dugc con tau dang ¢ nhitng nhanh nao, bang cach so sanh tin hiéu tir mdi tram. Giao diém
ctia mot nhanh tir mdi hyperpol 12 vi tri cia con tdu va may tinh biéu thi vi tri d6 qua kinh d6 va
vi d6. Sau day 1a mot vi du twong tu, nhung dé xac dinh vi tri xay ra vu né.

Cau 21: Mgt vu nd dugc hai micro M, va M, dit cach nhau 2 dam ghi lai. Micro M, nhan dugc am
thanh trudc 4 gidy so voi micro M, . Gia sir 4m thanh di chuyén véi toc do 110feet/ gidy, xac
dinh nhiing vi tri c6 thé cua vu nd, so vai vi tri ciia cac micro?

Loi giai
Ta bit ddu bang cach dat micro trong mot hé toa d6 vuong goc. Boi vi 1 dam bang 5280 feet nén
ta dat M, trén truc hoanh cach géc toa do 5280 feet vé bén phai va dat M, trén tryc hoanh cach
g6cC toa do 5280feet vé bén trai. Hinh anh sau diy minh hoa hai micro cach nhau 2 dam. Ta biét
rang M, nhan dugc 4m thanh sau 4 gidy so véi M, .

)

8OO0
6000+ Plx, y)
4000+ -

M, (-5280, 0) 2000+ M, (5280, 0)
+ +—ot 4 + + + o+ - X
—-6000 =2000 6000

=2000-+

Vi am thanh di chuyén véi téc do 1100feet/ gidy nén hig¢u s6 khoang cach tir P téi M, va tir P

dén M, 14 4400 feet. T4t ca nhiing diém P théa man cac diéu kién nay 1a mot hyperbol véi hai
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Cau 22:

micro M, va M, la hai tiéu diém. Nhu vay, vi tri xay ra vy nd nam trén hyperbol c¢6 phuong
2 2
trinh dang: X—2 —% =1va>0,b>0. Hiéu s khoang cach giira hai micro 1a 4400 feet va duoc
a
dat bang 2a. Tuc la 2a=4400=a=2200. Khi d6 hyperbol c6 phwong trinh dang:

2 2

XY

2200° b’

Mit khéc khodng céch tir goc toa dd O dén hai tiéu diém (-5280;0) va (5280;0) déu bang
5280. Do d6 ¢ =5280. Sir dung h¢ thic ¢® =a’ +b” = b’ =5280” — 2200° = 23038400.

2 2

LS A
4840000 23038400

Hyperbol véi tiéu diém 1a cac micro c6 phuong trinh 13

BN tram phat tin hidu vo tuyén co vi tri A, B,C, D theo thir tw d6 thing hang va cach déu voi
khoang cach 200km. Tai mét thoi diém, bbn tram cung phat tin hiéu vai van téc 292000km/s .
Mot tau thuy nhan dugc tin hiéu tir tram C trudc 0,0005s SO Vi tin hiéu tir tram B va nhan
duoc tin hiéu tir tram D sém 0,001s so Vvéi tin higu tir tram A.

a. Tinh hiu cac khoang cach tur tau dén céac tram B va C.
b. Tinh hiéu cic khoang cach tir tau dén cac tram A va D.
c. Chon hé truc toa d6 nhu hinh vé. Hay 1ap phuong trinh chinh tac cua hai hyperbol di qua vi tri
diem M cua tau. Tir @6, tinh toa d6 cua M
d. Tinh khoang céch tur tau dén cac tram B,C.
Loi giai
BN tram cung phat tin higu véi van toc V = 292000km/s. Goi t,,t,,t.,t; lan lugt 1 thoi gian
dé con tau nhan dugce tin hiéu tir cac tram A, B,C,Dva M 14 vi tr cua tau thuy. Khi dé
a. Hiéu céc khoang cach tir tau dén cac tram B va C 1a
d,=MB-MC =vt; —vi. = V(tB —t: ) =292000.0,0005 =146km .
b. Hiéu cac khoang cach tir tau dén cac tram A va D1a
d,=MA-MD =vt, —-vi, = V(tA —t5 ) =292000.0,001=292km .

c. Phuong trinh chinh tic cia quy dao hyperbol (Hl) cua con tau di qua M vanhan A va D la

2 2

tiéu diém c6 dang %—é:l véi a >0,b >0.

Ta c6 MA—MD = 292km = 2a, = 292 = a, =146 = a> = 21316 va
AD = 600km = 2¢, =600 => ¢, =300 . Khi d6 bf = ¢ —a? = 300% —146° = 68684 .

2 2

Phurong trinh (H,) di qua M vanhan A va D 1a tiéu diém caa (H,): 21’; h 68’;\94 =1.
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Phuong trinh chinh tdc ctia quy dao hypebol (H,) cua con tau di qua M vanhan A va D la

2 2
tiéu diém c6 dang 1a = —¥_ =1 vei a, >0,b, >0.
2 2

Tacd MB—MC =146km = 2a, =146 = a, = 73= a’ =5329 va
BC = 200km = 2c, = 200 => ¢, =100. Khi d6 b =c; —a; =100* —73* = 4671.

2 2

X Y
5329 4671
Do diém M cung nam trén hyperbol nén toa d6 diém M 1a nghiém cua hé phwong trinh
XYy [y 341125277 -
21316 68684 12500 X~
X2y T, 2406172237 {y ~139
5329 4671 ~ 12500

d. Tacé M (165139) va M (~100;0),C (100;0) = MB ~ 299km va MC ~153km.

Phuong trinh (H,) diqua M vanhan B va C 1a tiéu diémla (H,):

. Khi d6 toa d¢ diem M (165;139).

Khi d6 khoang cach tir con tau dén tram phat tin hiéu B 1a h = 299km va khoang cach tir con
tau dén tram phat tin hiéu C 1a h, =153km .

Ciu 23: Anh toan canh 1a mot bic anh chup hinh khong gian dudi mot goc nhin rong hon so voi anh
thong thuong. Mot trong nhitng cach thu dwoc anh toan canh 1a str dung mot guong co mit cat
1a hyperbol. Céc tia sang hudng dén tiéu diém F, & phia sau guong hyperbol s& hoi tu vé vi tri
cuia dng kinh mat anh dat o tiéu diém F, . Sau khi buc anh duoc chup, may tinh sé tai tao lai hinh
anh bi méo thanh anh toan canh. Cho biét mat cit qua truc cia guong 1a mét hyperbol (H)co
tiéu cur1a 7,2 cm, tim sai e=1,2 va chiéu sau cia gwong AH = 2cm . Hay tinh dudng kinh PQ

cua guong. Két qua 1am tron dén hang phan muoi.

Loi giai
Trong mit phang toa dd Oxy, v6i 1 don vi do trong mat phang toa d twong tng véi lem trén
I XZ 2 )
thyc t€. Phuong trinh cuia quy dao hyperbol (H) cia con tau la = —# =1véi a>0,b>0.

C
. —=12 a=3
Hypebol nay co tdm sai € =1,02 va tiéu cy bang 7,2cm néntaco < a = {
2c=1,2

Tu hé thic ¢® =a® +b® = b® =3,6° —1,2° =11,52. Vay phuong trinh (P) la —- y

Céu 24: Khi bay véi van téc siéu thanh, mot may bay tao ra mot ving nhiéu dong trén mat dét doc theo
mot nhanh cua hypebol. Phan nghe 16 nhét tiéng 6n cta viing néi trén duoc goi 1a tham nhiéu
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dong. Bé rong cua tham nay gap khoang 5 1an cao do ciia may bay. Tinh d6 cao cua may bay,
biét bé rong cua tham nhidu dong dugc do cach phia sau may bay mot khoang 40 mile va hypebol

Xy
(H) c6 phuong trinh ———=—=1.
400 100
Loi gial
‘F
\‘\ h
\4\
T N
Bé rong cua ‘\
tham nhiéu déng A
_40 -20 x
s
4
/s
"
5

Bé rong cua tham nhidu dong dugc do cach phia sau may bay mot khoang 40 mile Gng voi do
dai ciia doan thang AB. D@ thdy diém A c6 hoanh d¢ bang —40, mat khac diém A nam trén

X2 2

(H) :m—f(’)—o —1 nén tim duoc tung do diém A bing 107/3 . Khi do AB =204/3.

Vay bé rong cua tham nhiu dong 1a 20y3 dam, mat khac bé rong caa tham nhidu déng gap 5
1an chiéu cao cua may bay 1a 4/3 dam hay ~ 4+/3.1,6km ~11,1km .
Vay tai thoi diém do tham nhiéu dong may bay bay cao khoang 11,1km so véi mat dat.

Céu 25: Khi mot may bay bay nhanh hon téc d6 4m thanh thi cac song 4m tao ra mot hinh nén am thanh
phia sau may bay. Néu may bay bay song song v&i mat dat thi nén am thanh cit mat dat theo mot
hinh hypebol vi may bay ¢ ngay trén tam ctia né. Tiéng am vang nghe thay doc theo hypebol.

Néu ta nghe thay tiéng am vang thi c6 nghia l1a ta dang ¢ trong ving hypebol c6 phuong trinh:
2 2

X N , .
m—y? =1, trong d6 X va y do theo dam Anh. Khoang cach theo chiéu cat ngang ngan nhat
tir may bay t6i noi nghe thay tiéng may bay bang bao nhiéu?

song &m thanh

o

mat dat

Léi giai

2 2
X
Tu phuong trinh ctia hypebol 1a 100~ y? =1,tac6 a° =100=>a=10.
Theo dé bai, vi may bay & ngay trén tdm cta hypebol nén khoang cach ngan nhat theo chiéu
ngang tir may bay t6i noi nghe duoc tiéng ciia nd bang 10 dam.
Cau 26: Khi mot may bay bay nhanh hon tdc d6 am thanh, né tao ra phia sau mgt mat nén am thanh ap
suat cao. Néu may bay dang bay song song vi mat dat, mat nén am thanh nay giao véi mat dat
va nhiing nguoi & trén dudng giao nay s& nghe thay tiéng no siéu thanh.
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Cau 27:

a. Giai thich vi sao nhirng vi tri c6 thé nghe thiy tiéng nd siéu thanh trén mat dat déu nam trén
mot duong hypebol.
b. Biét hypebol nay c6 tdm sai e =1,02 va tidu cu bang 33km, hiy viét phuong trinh chinh tic
cua hypebol.

Loi giai

a. Nhimg nguoi déu nghe thay tiéng n6 cling mot thoi diém ching té nhimg ngudi nay déu thuoc
ving hinh nén. Hon nita nhitng nguoi d6 déu ding trén mat dat ching to ngudi nay thudc ving
giao tuyén giira hinh nén va mat phang. Theo gia thiét may bay bay song song véi mat dat suy
ra mat phang song song véi truc caa hinh nén, khi d6 giao tuyén caa mat dat va hinh nén 1a mot
hypebol. Vay vi tri ctia ho cung thuoc mot duong hypebol.

b. Trong mat phang toa do Oxy, vé6i 1 don vi do trong mat phang toa d6 twong tng véi 1km trén

2 2
. ’ X .

thyc té. Phuong trinh chinh tic cua hypebol (P) 1a ¥—§ ~1,v6i a,b>0.
Theo gia thiét hypebol nay c6 tdm sai €=1,02 va tiéu cuy bang 33km nén ta c6 hé

. oo 275

= =102 T 17 ? ?

a & 17 Mit khac, tir hé thac ¢ =a?+b?> = b? = 33 + 215 :—12221.

2 17 1156

2c =33 b:g
2

4x* 1156y° _,

Két luan: Vay ph trinh chinh tc cua hypebol (P) 14 =1.
ét luan: Vay phuong trinh chinh tac cua hyp (P) 8 1089 1o221

Viét phuong trinh chinh tic cua hypebol (H) c6 d6 dai tiéu cu bang 8 va goc gitta hai duong
tiém can bang 60°.

Lai giai
2 2
Goi phuong trinh chinh tic cia (H) 1a peae 1 v6i b2 =c?-a?.
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(H) co do dai tiéu cu bang 8 nén 2c =8 <>Cc=4 <c*=16 < a’>+b> =16 (1).

Phuong trinh hai duong tiém can la Al:y:Ex <bx—ay=0 va A12y=—EX < bx+ay=0.
a a

Vv hai d m bang 60 60° = —‘ —a‘ —‘bz_az‘
i gOc gitra hai duong tiém can ban ° nén c0s60° =
808 g tic i g b’ +a® 2 b? +a?

2(b*-a*)=b’*+a’ b? = 3a°

2o -a=pteat 2(b* —a?)=-b* -2’ “laz=a

+) Vi b? =3a’ thay vao (1) taco: a?+3a° =16 <> a? =4 va b?> =12,

) XZ y2
Suy ra phuong trinh chinh tac cua (H ) a ? - E =1

+) V6i a? =3b? thay vio (1) taco: 3b% +b® =16 «<>b? =4 vi a? =12.

Xy
Suy ra phuong trinh chinh tic cua (H ) la 0 1 =1
2 2 2 2
Viy c6 hai phuong trinh chinh tic cua (H ) thoa man la A _ 1va vy _ 1
Y s 4 12 12 4

Cau 28: Trong mit phing véi hé truc toa do Y, cho elip (E):3x*+4y*-38=0 va duong thang
d:2x—y=0. Viét phuong trinh hypebol (H ) biét (H ) di qua giao diém M cua duong thing
d va (E) vacé do dai truc 40 gap ba lan d¢ dai truc 16n cua (E).
Léi giai

Goi M (XM ;yM) 14 toa do giao diém cua d va (E)

Toa d6 diém M 13 nghiém cua hé phuong trinh: {
=2 [x,=2
< ) = ) .
y° =8 Yy =8
2 2

, X _
Goi phuong trinh chinh tic cia (H) 1a P % =1 v6i b2 =c?-a?.

2x—y=0 y =2X
=
3x*+4y*-38=0 3x* +16x* =38

Taco (H) di qua diém M (X, ;Yy ) vaco do dai truc ao gap hai lan do dai truc lon ciia (E) .

2_8 4
) a’ b’ 21 8 (el
nén ta co hé: 38 & < a? 114 < 61 .
b=3. ? b? =114 b? =114
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2 2
. X
Vay phuong trinh chinh tac cua (H ) thoa méan 1a 77—+ 114 1);_ 1
61

Viét phuong trinh chinh tic caa hypebol (H) di qua M (—2;1) va goc gitra hai duong tiém can

bang 60°.
Lai giai
Do M (-2;1)e(H) ne _i2_1 (5)

Phuong trinh hai duong tiém can la

Al:yzgx hay bx_ayzo’ AZ:y:—EX hay bX—l—ay:O
a

a
b”-a?

Vi goc gitra hai duong tiém can bang 60° nén cos60° o hay

1 ‘ _a‘ 2 2 2(b2_a2):b2+a2 b? =3a’

i_ b PRSI .

2 b’+a’ QZ‘ 8 ‘ @ Z(bz—az)z—(szraZ)C> a’ =3p?

* V4i b? =3a” thay vao (5) duoc a’ :%, b2 =11.

2 2

. ¥y _
Suy ra phuong trinh hypebol (H) la 11 11
3
* V6i a® =3b? thay vao (5) duoc a® =1, b® = l
x> y°
Suy ra phuong trinh hypebol (H ) la 1T 1" 1
3
2 y2 XZ y2
Vay c6 hai hypebol théa man c6 phuong trinh 1a — 11 11 =1va T —T =1
3 3

MGt sao chdi di qua hé mat troi theo quy dao 1a mot nhanh hypebol nhan tim Mat Troi 1a mot
tiéu diém, khoang cach gan nhat tir sao choi nay dén tam Mat Troi 1a 3.10° km va tdm sai cta
quy dao hypebol 1a 3,6. Hiy lap phuong trinh chinh tic cia hypebol chira quy dao, véi 1 don
vi do trén mat phéng toa d6 twong ung voi 10% km trén thuc té.
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Sao chdi
Mat Troi
Lai giai
22
Phuong trinh chinh tic cia hypebol (H ) 1 2 =1,
c-a=3 c=3+a a= 5
; c=3+a 13
Ta co: c & & 3 &
e=—=3,6 {C:\?},Ga azﬁ C—%
a ) 13
2 2
Mt khic b? = c? - a2 =(ﬁj —(Ej 207
13 13 13
Xty
Vay phuong trinh chinh tic cia (H) 1a 595 907 = 1.
169 13

2 2
Cau 31: Cho Hypeobl (H):I_G_y?ﬂ (1). Tim toa do diem M thuge (H) sao cho M nhin hai tiéu

diém ctia (H) dudi mét goc vudng.
Loi gidi
Taco ¢c*=16+9=25=>c=5.

Do d6 hai tiéu diém 1a F,(-5; 0), F,(5; 0).

Goi M (x; y)e(H), khido FM =(x+5; y), F,M =(x-5; y).
FEM.F,M =x*-25+y*=0(2).

%2 (25—X2)2
Tur (2) suy ra y? =25-x%. Thé vao (1) ta dugc 5 9

434 +9

=1l &ox==% =>y=—
9 5 5

Vay c6 4 diém thoa man bai ra la:

B 253

5 5 5 5 5 5 5 5
2 2 . , MF, 1
Céu 32: Cho Hypebol (H): XY _ 1. Tim tht ca céc didm M e(H) saocho —%==.
4 12 MF, 2
Loi giai
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X2 y2 a=>2
Hypebol (H)) 7———1:> =Cc=+4+12=4

12 77 |b=+12
‘ . , c c
Ap dung cong thuc MF, = a+gx; MF, = a—gx
MF, 1 4 4 2+%X:2(2_ng L
X==
MF2=§©MF1=2MFZC>2+Ex=2‘2—§xc . ECIREE
1 2+—x:—2(2——xJ x=3
2 2
. 1 . n o
1 Véi ng thay vao (H) =y vo nghiém
Vi x=3 thay vao (H) = y? =15 y=+15,
Vay c6 hai diém M, (3,—15) va M, (3;+15) thoa man.
X y? , \ y
Cau 33: Cho Hypebol (H):=——=-=1 co6 cac tiéu dicm 1a F;, F,. X4c dinh toa d¢ diém M (H) biét
1 8

2MF, = MF,.
Lo giai

*Taco a’ =1b*=8=c’=9=c=3=F,(-3,0);F,(3;0), Goi M (x,,;yy)e(H).

MF, = |a+Zx,, |=[1+3x,].
a
C

MF, =la——x, =[1-3x%,].

Ta c6 2MF, = MF, < 2[1+3x,, | =[L-3,|

_ -1y, 80
2(1+3xy ) =1-3x,, Xy =—1 |[x,=—=2M=_2(VL)
Tl 2(143x, )= —143x, |3x, =3 o 8 8l .

(L+3%, ) =—1+3x, Mo X, =—1=y2 =0=y, =0
* Vay diém M (-1;,0) thoa man bai toan.

2 2

Céu 34: Cho Hypebol (H ):XE—:—G =1. X4c dinh toa do diém M e(H) biét M cach déu hai truc toa

do.
Lo giai
* Goi M (X, ¥y )e(H).
. . A . A A XM = Ym
Vi M cach déu hai tryc toa do nén |x,, |=|yy| <:>[ .
Xm ="Yu
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2 2

* TH1: Vé6i x,, =, thay toa do diém M vao phuong trinh (H): %—:—6 =1 ta duoc

1247 127
7

X, =——— =
L 144 | T T = Yu
=

7

Viy Ml(g:ﬂj:'\ﬂ{ 1247 1247

5 —— ——j thoa man bai toan.

2 2
* TH2: V6i x,, =-y,, thay toa dd diém M vao phuong trinh (H): X?_i/_ﬁ =1 ta dugc

127 127

L o144 [T 77w -
WS 27 1247
x, =22V 127

M TyM_7

Vay M [ﬂ._ﬂﬁ}M (@ﬁ]

7 7 7 7

7 7 7 77

* Do d6 c6 4 diém Ml( s 2

1247 1247

M, [—— Tj thoa man bai toan.

@.@J.M [@ﬁ] y [ﬂf 1247 ]
7 ) n Mg ) 3

7

2 2

Cho Hypebol (H): %—{—6 1. Tim toa d¢ diém M thudc (H) saocho M thudc nhanh phai

va khoang cach tir M dén tiéu diém F, dat nho nhat.
Loi giai
a?=25 a
Theo gia thi¢ttaco |b* =16 = b=4
c?=25+16 |c=4/41
Goi M(x; y)e(H)
2

Khi dé x2=25@/—6+1j225:>x25 .

Va1 */_55\/_

MF, = 5+—X>5

Vay MF, nhé nhat khi M = A(5; 0).
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2

Cho Hypebol (H): XI_ y? =1. Tim toa d¢ diém M thudc (H) sao cho khoang cach tir M dén

duong thing A:y=x+1 dat nho nhét.
Loi giai

Nhan xét: Ta co (H) va (A) khong c6 diém chung.
Goi M (X,; ¥,)e(H). Phuong trinh tiép tuyén cia (H) tai M 1a d:%—yo.y=l.

Khoang cach tir M dén duong thang A:y = X+1 dat nho nhat thi diéu kién cdn 1a M thudc
duong thing song song véi A.

X
Khi A song song voi d thi ‘1" ——yl‘): Yo = );O .

Thay vao phuong trinh ciia (H) ta duoc

Y e )
Véi M(% %) thi d(Ml;A)=1f/\§/§.
VmM(\/_ :/_]thld( )=_1\7§‘/§.

) 1a diém cin tim.

VayM(f 7

2 2

Trong mit phang OXxy , cho hyperbol (H):i(—G—ygzl. Tim diém M trén (H) saocho M nhin

hai tiéu diém dudi mot goc vudng.
Loi giai

Hyperbol (H) c6 hai tiéu diém F, (-5;0),F,(5;0)

Vi FMF, =90° < M nam trén duong tron tim O c6 ban kinh R = KR _ 5 nén c6 phuong
trinh 1a (C):x*+y? =25

Toa do diém M 1a nghiém cta hé phuong trinh
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2 yz X2=% X:i4@
=g =1L 25 5
16 9 a4 &
x> +y® =25 y2=ﬂ _42
y'= 5 Y775
Viy c6 bdn diém thoa man yéu cau bai toan 1a M (i 4‘? ;i%j .

2 2
Ciu 38: Trong mit phang Oxy , cho hyperbol (H ) :;.(_6 _YE =1.Timdiém M trén (H) saocho M nhin

hai tiéu diém dudi mot goc 60°.
Loi giai

Hyperbol (H) c6 hai tiéu diém F, (-5;0),F, (5;0)
St dyng dinh 1y ham cos trong tam gidc MF,F, ta duoc:

F.F? = MF? + MF?2 - 2MF,.MF,.cos 60° = (MF, - MF, )’ + MF,.MF,

<100=64+ 4+§x —4+§x <:>x:18\/1_3:>y=i%
4 4 5 5
Viy c6 bdn diém thoa man yéu cau bai toan 1a M(i@;i?).

2 2

Cau 39: Trong mat phang Oxy, cho Hypebol (H)::—z—yjzl. Tim toa do diém M thudc (H) sao cho
MF, = 2MF,.
L oi giai
2 2
Ta cé (H):i(—z—yjzl suy ra a=+/12,b=2,c=+/a’ +b? =4, kéo theo F,(-4;0), F,(4;0)
Goi M (X, Yy ) suyra FM =(x, +4;y, ), FM =(x, —4;y, ).

Theo dé bai MF, =2MF, va M e(H): |MF, - MF,|=2a ta dugc

2 2

MF, =2a < =2a& X, =9,%, =1va )i—“é—y—“":lc Y7 :%xfﬂ —4 véi diéu kién

c
at—%,

X, <—2+3;%, =2/3.Vay M (9;3/@).

2 2

Céu 40: Trong mat phang Oxy , cho Hypebol (H ):;(—z—y? =1 va hai diém A(6;-1), B(-6;1). Tim toa

d6 diem M thudc (H) sao cho tam gidc ABM c6 dién tich bang 30.

Léi giai
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" X2 2
biem M (x,, ;yM)e(H):B—g—y?le

Puong thang AB:x+6y =0 va ‘E‘ =237 .

Goi H 1a hinh chiéu vuéng géc cua M 1én duong thing AB = MH =d (M, AB).

: : 1 1 Xy +6Yy |

Dién tich tam gidc ABM 1a S ==.ABMH ==.24/37.2% M- |x +6y,|=30.
g 2 2 \/ﬁ | M yM|

Ta duoc x,, =—-6y,, +30 hoac x,, =—-6y,, —30.

- 2 7 31
Tu va, ta duoc 8y, —90y,, +217=0<y,, =§;y“" =71
Dén dén MI(Q;ZJ,MZ(—g;?’—l}

2 2 4

- 2 7 31

Tu va, ta duoc 8y, +90y,, +217=0<y, =—§;yM =

Kéo theo M, —9;—Z M, g;—EL )
2 2 4

2 2
X X .2 . A . 2 rE AL g
Cau 41: Cho Hypebol (H): Z_y? =1. Tim tat ca cac diém M e (H) nhin hai tiéu diém dudi mot goc

o =120°.
Léi giai

2 2

a=2
Hypebol (H): Xj—y?:l :{b_\/g:>0=3:> F =(-30); F, =(3,0).

Goi M (x,;Y,) suy ra le(—S—xo;—yo); M—Fz:(B—xo;—yo)
= MFLMF, = x2 +yZ -9.

Mit khac MF1.MF, = MF,.MF,.cos

C
Trong d6 MF, = |a+—X

; MF, =
a 2

thay vao ta dugc

C
a——X
a

2+gx0

2—§x0.c05120°:x§+y§—93— 4—9X§ -2 =X +Yo —9
2 4 2
@%x§+y§ =11

X2 y2
Mit khic M < (H) =% -2 =1,
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%xz +ys =11
Ta duoc h¢ phuong trinh ¢ = |

% Yo _

4 5

Giai hé phuong trinh nay ta nhan dugc 4 nghiém suy ra c6 4 diém M thoa man do6 1a:

[ 6 sf} (_s@s@} [m._s@} (s@_s@].

9 T g 9 ' 9 9 9 9 ' 9

2 2

Cho Hypebol (H): :—G—y? =1. Xéc dinh toa d¢ diém M e (H) sao cho khoang cach tir M dén
duong thang A:y =Xx+1 dat gia tri nho nhit.
Loi gidi
XX _¥Y-Yo

* Goi M (X,;¥,)e(H). Phuong trinh tiép tuyén cua (H) tai M la d :E_T:L

[ %
* Bé Alld thi%:i;t_—l = yO_Z :M(XO’%J

-1 X, # —16
Thay toa do diém M vao phuong trinh (H) ta cé:
0, 2
x_g_x_§:1c>3x 1<:>x§—% = 3 0

16 64 64 3 83 23

Xg=—— > Y =—

Xy =

26 2 _ 2\/5+«/_
ay >

2

83, 23

* Vay diém M (—T —TJ (H) thi khoang c4ch tir M dén duong thang A:y =x+1

dat gia tri nho nhat.

2
Cho Hypebol (H): —y7 =1. Xéc dinh toa do diém M e (H) sao cho tam giac MF,F, vudng

X
9
tai F,.

Loi giai
*Taco a’=9;b*’ =7=c’=16=>c=4= F (-4;0);F,(40).

4
MFl: = 3+§XM

a+Cx
a M
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C 4

a——Xy|=[3—=X

a " ‘ 3™

MF, =

FF,=2c=8.

2 2
Dé tam giac MF,F, vuong tai F, thi MF? + F,F,” = MF,’ @(3+%xmj +64:(3—gxM]

YM:§
y ‘—Z.
M3

< 8X,, + 64 =-8x, < 16x, =64 X, =—4=> yhzﬂ =%:>

* Do d6 co 2 diém Ml(—4; gj, M, (—4;—%} thoa man bai toan.
Cau 44: Cho hyperbol (H):3x* —4y? =12 ¢6 hai tiéu diém la F,, F,. Tim trén m¢t nhanh cua (H) hai
diém P, Q sao cho AOPQ Ia tam giac déu.
Lot giai
X2 y2
Taco: (H):3x* -4y’ :12<:>?—?:1.
Goi P(X;¥o)e(H)=Q(X;—Yo)
AOPQ déu <>OP=PQ <4y. =x2+y? < x2=3y..
Thay vao (H) ta co:

- 215
e
X —4y: =12 < > :xoziﬂ.
y - 215 5
° 5
Vay P —6\/5;—2\/1_5 , Q —6\/5:——2\/1_5 :
5 5 5 5
X2 y2 )

Cau 45: Trong hé toa do Oxy cho Hypebol (H):E_E:1 . Tim toa d¢ diém M thudc (H) sao cho

M thudc nhanh phai sao cho biéu thirc T = ( MF, + MF, )2 —~30M? dat gi4 tri nho nht.

Loi giai

a?=25 a
Theo gia thiéttaco |b* =16 = |b=4
c?=25+16 |c=4/41

Goi M(x; y)e(H)

2

Khi do x2=25(i/—6+1j225:>x25 .
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MF1:5+EX, MFl:—5+EX
5 5
T =(MF, + MF,)’ ~30M? = 5.4 g, gx -3(x* +y )—22 x> -3y’

2
89| Li1|-3y2=*y2 5989
16 16

Ping thirc xay rakhi y=0=x=45.
Vi M thudc nhanh phai nén M (5; 0).

2 2

Céu 46: Trong mit phang Oxy, cho hyperbol (H) :%_yT =1 va hai diém A(3;2), B(0;-1). Tim toa

do diém C thuoc (H) sao cho tam gidc ABC co dién tich nho nhat.
Loi gii

biém can tim C(x; y)e(H):E—yjzl.

Vi AB khong d6i nén ABC c6 dién tich nhé nhat khi va chi khi khoang cach ti C dén duong
thang AB nho nhat.

Phuong trinh dudng thang AB:x—y—-1=0.Tacé d (C;AB) = [x-y-4 > HX_ y|_1‘ _

J2 V2
. y 2 oo\ X Y \/g—l

Mat khac t X 3.—=-2 3 —~— |=+5=d(C;AB)>
at khéc ta 0 | y|‘ \/( )(9 4} J5 ( ) 7
bang thuc xay ra khi va chi khi f , 2 o 59 > A

Xy .

———:1 X:——’ [

9 4 NN

Thir lai thay diém C ( ] thoa man yéu cau bai ra.

5

2 2

Céau 47: Trong mit phang Oxy, cho Hypebol (H ):%—y—8 =1 va duong thang A:3x+2y+1=0. Tim

toa do diém M thugc (H ) sao cho khoang cach tir diém M dén duong thang A 1a nho nhat.
Loi gidi
2

2
Ditm M (x;yy) € (H) =22~ =1 ¢ —4y; =725 (VBxg ) (23, =

Vi didu kign x, < —2/6;x, > 2/6 .
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Cau 48:

_ |3Xo +2Y, +1| _ ‘(3)(0 +2y0)_(_1)‘

Vi3 Vi3

Ap dung bat dang thiac |A-B|> HA| —|B” , ddu bang xay ra khi va chi khi AB>0

Taco d(M,A)

_ 3%, +2y, +1] _ ‘(3XO + 2y0)—(—1)‘ N H3XO + 2y0|—1‘ |

i3 i3 NE

DAu bang xay ra khi va chi khi 3x, +2y, >0.

Ta duoc d(M,A)

Ap dung bét ding thirc (ax+by)” > (a®=b%)(x* -y?)

DAu bang xay ra khi va chi khi ay+bx=0.

Taduge (3% +2, ) = (V3/3%, +1.2y,) > (Jéz —12)(3x§ —4y2)=2.72-144.
Tuong duong [3x, +2Y,|>12.

DAu bang xay ra khi 2+/3y, +/3x, =0 < x, =2y, .

Tu, va ta duoc d(M,A)Zi.

V13

Yo =

Tir va ta duoc dau bang xay ra khi { )

0

hoac {yo =3 ).
X, =6
Vay M (6;-3).

2

Cho (H): XT— y? =1 vahai diém A(3;2),B(0;1). Timdiém C e (H ) sao cho di¢n tich AABC
¢6 dién tich bang g .
Loi giai
Duong thing AB qua A(3;2),B(0;1) c6 phuong trinh 1a x—3y+3=0.

Giasu C (a,b). Ta cd

a-3b+3 1 a-3b+3
d(C,AB)z%, AB = J(0-3) +(2-1)° =10, Sy =Ed(C,AB).AB=g

. a—-3b+3 a-3b=2 (1
Vi dién tich cuia AABC bang 30 nén g = > @{ @)

2 |a-3b=-8 (2)
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2

Laico Ce(H) nén %—bz =1.

TH1: Tir (1) suy ra a=2+3b thé vao phuong trinh (3) ta dugc

b=0

2+30)
%_bzzl S8’ +120=05| 12
-2

Véi b=0=a=2.

Vi b:—E:a:—é.
5 5

TH2: Tir (2) suy ra a=3b-8 thé vao (3) ta dugc

24 -2./69
(-8+3b)° b=—"7%
) p?2—1e507-480+60=0<
4 o 24+2169
5
Vi b=24_2*@:>a=32_2@.
5 5
Vi b=24+§“@:>a=32+§‘@_

Viy c6 4 diém M théa man la

(2,0, (_E._g) (32—2\@;24—2@} (32+2@;24+2J@]_

5 5 5 5 5 5

X2 2 ) \
Cau 49: Cho Hypebol (H):T—y?:l va hai diém 1(0;2), A(3;6). Xéac dinh toa do dicm M e(H)
thoa man diéu kién M ciing thudc duong tron tim | , ban kinh 1A,
Loi giai
2

. ) Xo_yg_ 2 _ y§
’G(_)l M(XO’yO)e(H):T ?—1@ XO —1+? (1)

¢ Mat khac vi M cling thudc duong tron tam | , ban kinh IA nén IM = 1A

(% =0 +(¥o—2) =5 x2+(yo—2)" =25 (2).

3++/69

Thay (1) vao (2) ta duoc l+y—g+(y —2)2—25c>ﬂy2—4y -20=0< o 2
y v 3 0 3 0 0 3_\/@

Yo = 5
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Cau 50:
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15+J@
Vi y _3+69 o 154469
0 2 0 2
/15+J_
15— \/@
Vi y, = 3_;/@ thi X2 :—15_2\/@ 2
15— J@
2

M, |~

2 2

15-69 3-+/69 | 15— 69
M 2 2 + M| = 2

2 2

Cho hyperbol (H ) : Xj—y? =1 va hai diém A(0;1), B(2;2). Tong binh phuong hoanh d6 cac

0Dodécé4diémM£ 15+ /69 3+ 69}, :

15+J@ 3+ \/@J

00

69 } thoa man bai toan.

diém M trén (H) sao cho AABM c¢ dién tich bang 1 1a

Loi giai
XZ y2
* Giasir M (x;y)e(H),suyra Z—?zl (*).
Ta co: AB:J§ .
AB:x-2y+2=0

1 1 [x-2y+2| [x-2y+2| [x-2y+2=2
=l<—-d(M;AB)AB=lc——F———\b=1lc"—"—=1 :
S pnem <:>2d( ’ ) - \/g \/g < 2 X—2y+2=-2

. . 2v) 2
* Néu x—2y+2=2 < x=2y thé vao (*), ta duoc: %—y?:lcy:i\/f.

Suy raco hai diém M, (2v2;4/2);M, (-2v/2;—/2) thoa man.

(2y-4) y
* Néu x—2y+2=-2< x=2y—4 thé vao (*), ta duoc: yT—y—:l

y=4++10 = x=4+210

Suy ra co hai diém M, (2v/10 +4;4++10);M, (-2v10 +4;4-A0).

&Y -8y+6=0=

* \Vay ¢6 bén diém thoa man yéu cau bai toan: Ml(Z\/E;\/E); M, (—2\/5; —\/5) ;
M, (2410 +4;4+10); M, (-210 + 44— 10).
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Do d6 X, = 24/2, X, =—2/2, X, =4+ 210, x, =4—210 = X2 + X2 + X2 + x2 =128.

2 2

CAu51: Cho hai diém A(2;3),B(5;8) va hypebol (H): XT_yT 1. Diém M (a;b)e(H) sao cho dién

tich tam giac MAB nho nhét. Gia tri biéu thuc T =a+b bang

Loi gidi
Tacé AB= (3;5) = dudng thang AB c6 vecto phap tuyén fi =(5;-3) => phuong trinh
duong thang AB 1a 5x—3y—1=0.

_ |[pa-3b-1 1 1
d(M,AB)—T:SAMAB—EAB.d(M,AB)—E|5a 3p-1].

ViMe(H)=a?-b?=1 (1).

§ 5a—1-m . ., (5a-1-mY
Dit m:5a—3b—1:>b:T.Thayva0 (1) coa*—| ————| =1

3

< 16a° —-10(m+1)a+ m?+2m+10=0

Phuong trinh trén c6 nghiém khi A’=25(m +l)2 —16(m2 +2m +10) >0

) m<-5
< 9Im*+18m-135>0 <= =|m|>3
m>3
, 3 . 3 ..
Do d6 S,y 25 = minS,g :E khi

Vay M(E;gj:T =a+b=2.
4 4
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