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PHUONG PHAP TQA PO
X TRONG MAT PHANG

DANG 4: HYPEBOL

Cau 1: Mot sao chdi di qua hé mit troi theo quy dao 1a mot nhanh hypebol nhan tim mat troi 13 mot tiéu

diém, khoang cach gan nhét tir sao choi nay dén tim 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 twong tng véi 10°km trén thuc té.

Sao chdi rat quan trong ddi véi cac nha khoa hoc vi chiing 14 nhiing thién thé nguyén thiy con
sot lai tir qué trinh hinh thanh hé mat troi. P6i voi nhiing sao chdi ¢ quy dao 1a hypebol hay
parabol chiing ta chi thiy chung mot lan, sau d6 chiing di khoi hé mit 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 cua sao choi quanh mit troi 1a duong elip, Hypebol hay parabol tiy thudce vao van
téc chuyén dong cia no.

Hinh dnh: Sao choi Halley ¢6 chu ki khodng 75-76 nim, quan st dwgc tir Trdi Dat
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Cau 2: Viét phuong trinh chinh tic mo ta cua bé mat gwong hypebol duoc mo ta ¢ hinh vé sau day:
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Ciau 3:  Guong hypebol dugc st dung trong mot s6 kinh vién vong. Cac guong nhu thé c6 tinh chat 14 tia
sang hudng tdi mot tiéu diém cua guong s& duoc phan xa véi tiéu diém kia. Dya vao hinh vé& bén
hay viét phuong trinh mé phong bé mit guong hypebol.
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Cau4: Mot thap cao lam mat cua nha may hat nhan dang hypebol tron xoay, tirc 1a mdt hypebol xoay
2 2

. X
tron quanh truc 40 cua n6. Phuong trinh hypebol dugc dung dé tao ra hypeboloid 1a —— Y _ 1

100 150
. Néu thap c6 chiéu cao 500m, dinh thap cao 150m tinh tir tim ciia hypebol va day thap cao
350m dudi tim cua hypebol thi ban kinh ciia dinh thap va day thap bang bao nhiéu? Ban kinh
ctia mat cat ngang hinh tron nho nhat trong thap 13 bao nhiéu?

Tiéu diém

(15. 0)
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Cau 5:
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Mot thap 1am ngudi cua mot nha may co6 mat cit 1a mot hinh hypebol c6 phuong trinh
2 2

ﬁ_% —1. Cho biét chidu cao cua thép 1a 120m va khodng céch tir néc thap dén tam déi

xtng cua hypebol bang mot nira khoang cach tir tam ddi xang dén day. Tinh ban kinh duong tron

néc va ban kinh duong tron déy cua thap da cho.

';Ji = e e

120 m

Quan sat ving sang hat 1én tuong tir mot dén ngl dé song song véi tuong, nguoi ta thiy ving
sang gdbm hai mién duoc gigi han bai hai nhanh cua mot hypebol. Khoang cach giira hai dinh
A, A, cta hypebol 1a 100 cm. Trén hai nhanh cta hypebol, ngudi 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 tng d dai 10cm.
x

a) Tim d¢ dai truc thyc cua hypebol
b) Viét phuong trinh chinh tic cia hypebol

Cau 7:

Céc 6ng khoi ctia cac nha may dién hat nhan co kich thudc rat I6n 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
bdo. Sau khi tinh toan ngudi ta nhan thay hinh tru dang hyperboloid 1a t6i wu. Néu cit hinh tru
bang mit phang bat ki nhung qua tryc hinh try, ta déu duogc mot thiét dién c6 hai duong gidi han
la hai nhanh cua mot hypebol. Do mot 6ng khoi nhu thé, ta duoc khoang cach gitra hai dinh
hyperbol 12 80 m, duong kinh ciia miéng 6ng khéi 1a 92 m va khoang cach tir dinh hyperbol dén
miéng 6ng khoi 1a 80 m. Viét phuong trinh chinh tic cua hyperbol
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Ciu 8: Biéu d6 ¢ hinh v& bén mo ta mot thiét dién hyperbol cia birc tugng dat trudc phong thi nghiém
Gia téc Quéc gia Fermi ¢ Batavia, Illinois.
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a. Viét phuong trinh mo ta hai dudng cong bién cuia birc tuong.
b. O d6 cao 16 feet thi chidu rong cua b tuong bang bao nhiéu?

Cau9: Mot kién triic su thiét ké hai toa nha c¢6 hinh dang va vi tri gidng nhu mot phan cia hai nhanh
2 2

hyperbol c6 phuong trinh LS S trong d6 X va y do theo don vi mét. Hoi diém gan nhat

400 625
cua hai toa nha cach nhau bao xa?
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Cau 10:  Guong Mot cua hé thong dinh vi tir xa
c6 thé gitp hoa tiéu diéu khién kinh khi A
cau bang cach duy tri hidu s6 khong doi
giita cac khoang cach tir kinh khi cau téi
hai diém cb dinh trén mat dat: tram chu
va tram vé tinh. Hiy viét phuong trinh
cua hyperbol.

Cau 11: Hai tram thong tin 1an luot dat tai F, va F, cach nhau 4 km. Trong khu vyc xay ra mot vu né va
micro dat tai tram F, ghi nhan duoc tiéng n6 cham hon 6 gidy so véi micro dat tai tram F,.
Chung t6 rang vi tri vu né nam trén mot duong hyperbol véi F, va F, 13 hai tiéu diém va hiy
Viét phuong trinh chinh tic cta hyperbol nay. Cho biét toc d6 am thanh lan truyén trong khong
khila 343 m/s.

Céu 12: Hai micro cach nhau 1 dim Anh ghi lai mot vu nd. Micro A nhan duoc 4m thanh trudce 2 gidy
so v&i micro B.Vay vu n di xay ra ¢ dau?

\
— )
EE—— Ty —

2200 c—a c—a

2c = 5280
2200 + 2(c —a) = 5280
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Cau 13: Hai tram phat tin hiéu vo6 tuyén dat tai hai vi tri A va B cach nhau 300 km. Tai cung moét thoi
diém, hai tram cting phat tin hiéu voi van téc 292000 km/s dé mot tau thuy thu va do do léch
thoi gian. Tin hiéu tr A dén sém hon tr B 13 0, 0005s. T thong tin trén ta co thé xac dinh
duogc tau thuy thudc hyperbol nao?
Viét phuong trinh chinh tic cta hyperbol d6 theo don vi kilomét.

Céu 14: Mot con tau di theo tuyén dudng giao théng trén bién. Tuyén duong nay song song véi mot bdy
bién thang va cach bo 50km. Trén bo bién ¢ dat hai tram truyén thong tin tai vi tri F, va F,
cach nhau 180km va phat di cac tin hiéu vo tuyén cung thoi diém véi nhau. Dya vao sy chénh
léch thoi gian gitta cac tin hidu vo tuyén tir hai tram, hoa tiéu ctia tau xac dinh duoc vi tri cia tau
hién dang & khu vuyc gitra 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 1am tron dén hang phan muoi.

Con tay

' ' 180km

*Tram phat song /

Cau 15: Mot 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 v6 tuyén tir hai tram, hoa tiéu cta tau xac dinh rang con tau dang & giira hai tram va
dgan S, hon S, 1a 50km . Tim khoang cach tir con tau ti mdi tram.

7 | Yo

200 km

Cau 16: Nho viéce thu tin hiu tir hai tram phat song F, va F, trén bo, hé thong dinh vi dit tai diém M
trén con tau tinh dwoc hiéu sb 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 cia quy dao hyperbol cua con tau.
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Con tay
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Mram phat song \

Céu 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 thity hoat dong trén bién. Trong hé théng d6 c6 hai dai vo tuyén dat
lan luot tai dia diém A va dia diém B, khoang cach AB = 650km . Gi str c6 mot con tau chuyén
dong trén bién véi quy dao 1a hyperbol nhan A va B 13 hai tiéu diém. Khi dang & vi tri P, may
thu tin hiéu trén con tau chuyén ddi chénh léch thoi gian nhan cac tin hiéu thanh hiéu khoang
cach |PA— PB| . Gia str thoi gian con tau nhan dugce tin hiéu tir B trudc khi nhan dugc tin hi¢u

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

A
X \
f— — 650 km - o
\

a. Lap phuong trinh hyperbol mé ta quy dao chuyén dong cta con tau.
b. Chung to rang tai mdi thoi diém trén quy dao chuyén dong thi thdi gian con tau nhan dugce tin
higu tr B trude khi nhan dugc tin hi¢u tr A ludn 1a 0,0012s.

Céu 18: Hai thap v tuyén cach nhau 200km duoc dit doc bd bién voi A niam 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 trude tin hiéu & A.

a. Gia sir rang cac tin hiéu vo tuyén truyén di véi van téc 300m/ micro gidy hiy xac dinh phuwong
trinh cta hyperbol ma con tau nam trén do.
b. Néu con tau ndm vé phia bac caa thap thi tau cach bo bién bao xa?

Céu 19: Hai tram phat song vo tuyén A va B dit cach nhau 240km. Tin hiéu song v6 tuyén dugc truyén
di dong thoi tir hai tram nay véi van toc bang van téc 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 hidu truyén tir ca hai tram. Biét rang tin hiéu truyén tir
tram B s6m hon 0,45.10 % gidy so véi tin hiéu dén tir tram A . Hay tinh khoang cach tir may bay
dén mai tram vao thoi diém nhan dugec tin higu.
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Cau 20:

Cau 21:

Cau 22:

Céc thi nghiém tan xa, trong d6 cac hat Chuyén dong bi l1éch hudng boi nhiéu luc khac nhau, dan
dén khai niém vé hat nhan nguyén tir. Nam 1911 nha vat Iy Erest Rutherford d4 phat hién ra rang
khi cac hat alpha huéng ti 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

tiem canla y = g thi phuong trinh dudmg di cia n6 1a gi?

Hat nhan

"N\

M6t 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 am thanh di chuyén véi téc @6 110feet/ gidy, xac
dinh nhiing vi tri ¢6 thé cia vu nd, so vai vi tri ciia cac micro?

Bdn tram phat tin hi¢u vo tuyén covitri A B,C,D theo thu tu do thfmg hang va cach déu véi
khoang cach 200km. Tai mot thoi diém, bbn tram cung phat tin hiéu vai van téc 292000km/s .
Mot tau thay nhan dugc tin hiéu tir tram C trude 0,0005s SO vai tin hiéu tir tram B va nhan
duoc tin hiéu tir tram D sém 0,001s so voi tin higu tir tram A.

a. Tinh hiéu cac khoang cach tir tau dén céc tram B va C.

b. Tinh hiéu céac khoang céch tur tau dén cac tram A va D.

c. Chon hé¢ truc toa do nhu hinh v€. Hay 1ap phuong trinh chinh tac cua hai hyperbol di qua vi tri
diém M cua tau. Tir d6, tinh toa d6 caa M

d. Tinh khoang cach tir tau dén cac tram B,C .
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Cau 23:

Cau 24:

Cau 25:

Anh toan canh 1a mét bic anh chup hinh khéng gian dudi mot goc nhin rong hon so véi anh
thong thuong. Mot trong nhitng cach thu duoc anh toan canh 1a st dung mot guong co6 mat cit
1a hyperbol. Céc tia sing hudng dén tiéu diém F, & phia sau gwong hyperbol s& hgi tu Vé vi tri
cua 6ng kinh mat anh dat ¢ tiéu diém F,. Sau khi buc anh dugc chup, may tinh sé tai tao lai hinh
anh bi méo thanh anh toan canh. Cho biét mat cat qua truc cia guong la mot hyperbol (H)co
tiéu cy 1a 7,2 cm, tAm sai e =1,2 va chiéu sau cia gwong AH = 2cm . Hiy tinh dudng kinh PQ

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

©F Guong hypebol

Khi bay véi van téc siéu thanh, mot may bay tao ra mot ving nhidu dong trén mat dat doc theo

mot nhanh cua hypebol. Phian nghe 1 nhét tiéng 6n cua ving noéi trén dwoc goi 1a tham nhiéu

dong. Bé rong ciia tham nay gap khoang 5 lan cao do ciia méay bay. Tinh d6 cao cua may bay,

biét bé rong ctia tham nhidu dong dugc do cach phia sau may bay mot khoang 40 mile va hypebol
2 2

X
(H) c6 phuong trin X Y g
400 100
‘7
SN k
Ny
T i
Bé rong cua e
tham nhiéu déng .
_40 —zoz» X
'
4
/s
‘,
£5#

Khi mot may bay bay nhanh hon téc d¢ 4m thanh thi cac song 4m tao ra mot hinh nén am thanh
phia sau may bay. Néu may bay bay song song v4i miat dat thi nén 4m thanh cit mat dat theo mot
hinh hypebol véi may bay & ngay trén tam cua no. Tiéng am vang nghe thay doc theo hypebol.
Néu ta nghe thay tiéng 4m vang thi c6 nghia 14 ta dang ¢ trong viing hypebol c6 phuong trinh:

2 2
X L. , .
1007 =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
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Cau 26: Khi mot may bay bay nhanh hon tdc dd 4m thanh, no tao ra phia sau mot mat nén am thanh ap
suit cao. Néu may bay dang bay song song voi mat dat, mat non am thanh nay giao voi mat dat
va nhiing nguoi ¢ trén dudng giao nay s& nghe thay tiéng no siéu thanh.

a. Giai thich vi sao nhitng vi tri c6 thé nghe thay tiéng no siéu thanh trén mat dat déu nam trén
mot duong hypebol.

b. Biét hypebol nay c6 tim sai e =1,02 va tiéu cu bang 33km, hiy viét phuong trinh chinh tic
cua hypebol.

Cau 27: Viét phuong trinh chinh tic cia hypebol (H) c6 do dai tiéu cu bang 8 va goc giira hai dudng
tiém can bang 60°.

Cau 28: Trong mat phing véi hé truc toa d6 O, cho elip (E):3x* +4y®~38=0 va duong thing
d:2x—y=0. Viét phuong trinh hypebol (H ) biét (H ) di qua giao diém M cua duong thing
d va (E) va co do dai truc 4o gap ba lan do dai truc I6n cua (E).

Céu 29: Viét phuong trinh chinh tic caa hypebol (H) di qua M (—2;1) va goc gifra hai duong tiém can
bang 60°.

Cau 30: Mot sao chéi di qua hé mat troi theo quy dao 18 mt nhanh hypebol nhan tdm 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.

Sao choi

Mat Troi
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

2 2

Cho Hypeobl (H):%_y?: (1). Tim toa d diém M thudc (H) sao cho M nhin hai tiéu

diém cta (H) dudi mot goc vudng.

x5y e ey MF, 1
Cho Hypebol (H): ——-=—=1. Tim tat ca cic diém M e(H) sao cho ==,
4 12 MF, 2
2 2
Cho Hypebol (H):2-—2 =1 ¢6 cac tieu diém 1a F,, F, . X4c dinh toa do diém M < (H) biét
1 8
2MF, = MF,.
2 2
Cho Hypebol (H):%—i’—(s:l. Xéc dinh toa @ diém M € (H) biét M cach déu hai truc toa
do.
X2 y2 ,
Cho Hypebol (H):Z_S_Ezl' Tim toa do diém M thudc (H) sao cho M thudc nhanh phai

va khoang cach tir M dén tiéu diém F, dat nho nhat.

2

Cho Hypebol (H): XZ_ y? =1. Tim toa d6 diém M thudc (H) sao cho khoang cach tir M dén
duong thang A:y=X+1 dat nho nhat.

, x> y? iy
Trong mat phang OXy, cho hyperbol (H ) :E _YE =1.Timdiém M trén (H) saocho M nhin
hai tiéu diém duéi mot goc vudng.
2 2

Trong mit phang Oxy , cho hyperbol (H ) :i(_G_yE =1.Timdiém M trén (H) saocho M nhin

hai tiéu diém dudi mot goc 60°.

Trong mat phing Oxy, cho Hypebol (H ): g—y{ =1. Tim toa do diém M thudc (H) sao cho
MF, = 2MF, .

Trong mat phang Oxy, cho Hypebol (H ) :é—y?z =1 va hai diém A(6;-1), B(-6;1). Tim toa
d6 diem M thudc (H) sao cho tam gidc ABM c¢ dién tich bang 30.

Cho Hypebol (H): XTZ— y?z =1. Tim tat c cdc diém M e (H ) nhin hai tiéu diém duéi mot goc
a =120°.
Cho Hypebol (H) :%—yj2 =1. X4c dinh toa d6 diém M e (H) sao cho khoang cach tir M dén
duong thang A:y = Xx+1 dat gia tri nho nhat.

2 2

Cho Hypebol (H): %—y7 =1. X4c dinh toa d6 diém M e (H) sao cho tam gidc MF,F, vuéng

tai F,.
Cho hyperbol (H):3x* —4y® =12 c¢ hai tiéu diém la F, F,. Tim trén mot nhanh cua (H) hai
diém P, Q sao cho AOPQ la tam giac déu.
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Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cau 51:
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2 2

Trong hé toa do Oxy cho Hypebol (H )_x__y_ =1 . Timtoa dd diém M thuc (H) sao cho

25 16
M thudc nhénh phai sao cho biéu thirc T = (MF, + MF, )’ —30M? dat gié tri nho nht.

2 2

Trong mit phang Oxy, cho hyperbol (H) :%—yj =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.

2 2
Trong mat phang Oxy, cho Hypebol (H ):%_1_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.

2

Cho (H): X?— y* =1 vahai diém A(3;2),B(0;1). Timdiém C e (H ) sao cho dién tich AABC

c6 dién tich bang % .

2 2

Cho Hypebol (H):XT—%zl va hai diém 1(0;2), A(3;6). Xac dinh toa d6 diém M < (H)

thoa man diéu kién M ciing thudc duong tron tim | , ban kinh 1A,
X2y 2 »
Cho hyperbol (H): I_y? =1 va hai diém A(0;1), B(2;2). Tong binh phuong hoanh d9 cac
diém M trén (H) sao cho AABM c¢ dién tich bang 1 1a
2 2

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

179 | Ths. Lé Viét — THPT Thiing Long, Ha N§i — Phone: 0835221183 - On thi cam két diém s6



