PUGNG ELIP

Puong elip 1a mot duong quen thudc véi ching ta va thuong gip trong
thuc t&, ching han :

— Béng clia mot dudng tron in trén mét ddt bing phing du6i dnh sing mat
troi thuong 1a mot dudng elip (h. 77).

Hinh 77 Hinh 78
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~ Ta d6 mot it nuéc mau vao mot c6e thuy GGG
tinh hinh tru. Néu dat ditng c6c nude trén mat o
ban nidm ngang thi mat thodng cla nudc trong
c6c la mot hinh tron, gidi han boi mot dudng
tron. Néu ta nghiéng coc nudc di thi mat
thodng cua nudc duge gidi han boi mét dudng
elip (h. 78).

— Quy dao cua Trdi D4t khi quay quanh Mat Hinh 79

Troi 1a moét dudng elip. Cac nha thién van hoc

da phat hién ra rang, trong h¢ Mat Troi, méi hanh tinh déu chuyén dong
theo mot quy dao la dudng elip (h. 79).

1. Pinh nghia dudng elip

ﬁ1 (V& duong elip)

Em hay déng 1&én mat mot bang gb hai chiéc dinh tai
hai diém F, va F, (h. 80).
Lay mét vong day kin khéng dan héi, c6 dé dai 16n hon
hai 1&n khodng cach F,F,. Quang soi day vao hai
chiéc dinh, dat ddu bt chi vao trong véng day réi cang
ra dé vong day trd thanh mét tam giac. Hay di chuyén
dau but chi sao cho day luén ludén cang va ap sat mat
gb. Khi d6 ddu but chi sé vach ra mét dudng ma ta goi
la dudng elip.

Hinh 80

Trong cdch vé duomg elip & trén, goi vi tri ddu biit chi la M. Khi M thay

doi, cé nhdn xét gi vé chu vi tam gidc MFF,, va vé tong MF | + MF,?

DINH NGHIA
Cho hai diém cé dinh F va F,, véi FF5 = 2¢ (¢ > 0).
Puing elip (con goi la elip) la tdp hop cdac diém M sao cho
MF |+ MF, = 2a, trong dé a la 56 cho trude lon hon c.
Hai diém F va F goi la cdc tiéu diém ciia elip. Khodng cdch
2c¢ dugc goi la tiéu cu cua elip.
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2. Phuong trinh chinh tic cla elip

[22]

A
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Cho elip (E) nhu trong dinh nghia trén. Ta chon hé y 1'1 "
truc toa do Oxy c6 g6c 1a trung diém ctia doan thing /’ 7\

F(F,. Truc Oy 1a dudng trung truc cia FF, va F, P il ,
ndm trén tia Ox (h. 81). K O j x

Voi cach chon hé truc toa dé nhw vdy, hdy cho

biét toa d¢ clia hai tiéu diém Fy va Fy. Hinx Sl

2
Gia sl diém M(x ; y) nam trén elip (E). Hay tinh MF® — MF; réi sl dung dinh
nghia MF, + MF, = 2a détinh MF, — MF,. Tir d6 suy ra

MF, =a+= va MF, =a-=.
[ da
Cic doan thing MF,, MF, dugc goi la bdn kinh qua tiéu cia diém M.
Bay gid ta lap phuong trinh cuia elip (E) d6i véi hé truc toa do da chon
nhu trén.

Ta céd

2
MF, ='31""E[‘=\/(-‘-’+t1'}|2+y2 hay (a+£) z(.r+c')2+y2_
a a -

2

2
Rit gon dang thic trén ta dugc [l—ﬂ—}r2 +y2 =a*-c?, hay
a

2 2

=1.Via® = ¢’ >0néntacéthé data” — ¢” = b> (véi b > 0)
02 ﬂz—Cz

va dugc

2 2
i<t @>b>o0. (1)
a b

Nguoc lai, ¢6 thé chimg minh dugc ring : Néu diém M c6 toa do (x ; y)
thod man (1) thi MF, = a+<=, MF, =a-<= |, do 6 MF,+ MF, = 2a, tifc

a a
1a M thudc elip (E).
Phuong trinh (1) goi 1a phuwong trinh chinh tdc cia elip da cho.
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Vi du 1. Cho ba diém F (5 ;0), Fx(\/5 : 0) va I(0 ; 3).
a) Hay viét phwong trinh chinh tdc ciia elip cé tiéu diém la Fy, F5 va di qua I,

b) Khi M chay trén elip do, khoang cdach MF c¢é gid tri nho nhdt va gid tri
[on nhdt bang bao nhiéu ?
Giai
2 2
a) Elip c6 phuong trinh chinh tic —+ = =1. Diém /(0 ; 3) nim trén elip
a b

. 0 3? 2 T e T

da cho nén = H— 1, suy ra b~ =9, Theo gia thiét, tiéu cu cua elip dé
a b
132c=FF,=25.Vayc=+5.Dod6a’=b*+c*=9+5=14.
2 2

Vay elip cdn tim ¢6 phuong trinh chinh tic la —TZ + T? =1.

b) Theo cong thitc vé do dai ban kinh qua tiéu, ta ¢c6 MF| = a + 2w

a

ca
—a < x<anén a—ESMFl <a+—haya-c<MF <a+c. Do dé
a a

MF | c6 gid tri nho nhat 1a @ — ¢ = V14 — /5 khi x = — a va c6 gi4 tri 16n
nhitla a + ¢ = V14 + /5 khix=a.

Vi du 2. Viét phuong trinh chinh tdc cua elip di qua hai diém M ; 1) va

N1 22

1: TJ Xdc dinh toa do cdc tiéu diém cua elip do.

2 2

Gidi. Phuong trinh chinh tic ciia elip ¢6 dang *— + 2— =1 v6i a> b > 0.

a® b
g

Elip di qua M(0 ; 1) nén Lz= 1 hay b =1. Elip d6 di qua N[I;T
b

nén = + 2 e I, suy ra a* =4. Vay elip can tim ¢6 phuong trinh chinh

a* 4!:»'2
tac 1a
2 2
Lol
4 |
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Tacé ¢ = a* —b*> =4 —1 = 3. Vay toa do céc tiéu diém ca elip d6 1a
R =(=3:0)va F, = (3;0).

3. Hinh dang cua elip
a) Tinh doi xing cua elip

- Cho elip c6 phuong trinh (1) va mot diém M(x; ; yn] nam trén elip. Hoi
cdc diém sau ddy cé ndm trén elip khong ?

M (=xg : ¥o)» Ma(xp s —yo)s M3(=xp 5 —Yo).
Tir do suy ra
Elip ¢6 phwong trinh (1) nhdan cdc truc toa do lam cdc truc
doi xiing va goéc toa do lam tdm doi ximg.
b) Hinh chir nhat co so

Elip v6i phuong trinh chinh tic (1), cit truc Ox tai hai diém A, va A,, cit
truc Oy tai hai di€ém B, va B,. Bon diém dé6 goi la cdc dinh cha elip. Truc
Ox duoc goi la truc lén, truc Oy dugce goi 1a truc bé (hay truc nho). Nguoi
ta cling goi doan A A, la truc I6n,
doan BB, la truc bé. Do dai truc
16n 1a 2a, d6 dai truc bé la 2b. P

By
Vé qua A, va A, hai dudng thing /
- Ay Aj

song song V@i truc tung, vé qua B,

. -a O a X
va B, hai duong thing song song &

véi truc hoanh. Bén dudng thang S 5.1 P
d6 tao thanh hinh chir nhat PORS. :
Ta goi hinh chir nhat d6 1a hinh
chix nhat co so cua elip (h. 82).

v

Hinh 82

Néu xét diém M(x ; y) ndm trén elip cé phuwong trinh chinh tdc (1) thi gia
tri nho nhdt va lén nhdt cia x la bao nhiéu ? Gid tri nho nhdt va lon nhdt
cua y la hao nhiéu ?

Tir d6 suy ra
Moi diém cuia elip néu khong phdi la dinh déu nam trong hinh chi
nhdt co so ciia né. Bén dinh cua elip la trung diém cdc canh cua
hinh chit nhdt co so.
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¢) Tam sai cua elip

Ti 56 giita tiéu cy va dé dai truc lon cua elip goi la tam sai

’ 3 ; N TP 5w C
cua elip va dugce ki hiéu la e, tic la e = —.

Ro rang 1a 0 < e < 1. Hon nira, do E=—= 1 =&

a a
— Néu tam sai e cang bé (tic la cang géin 0)
thi b cang gin @ va hinh ch@t nhat co so
cang gin vGi hinh vuong, do dé dudng elip
cang "béo" ;

— Néu tam sai e cang 16n (tic 1a cang gan 1) thi

ti s6 o cang géin tGi 0 va hinh chit nhit co so
d

Hinh 83

cang "det", do d6 dudmg elip cang "gdy" (h. 83).

Vi du 3. Mot duomg hdm xuyén qua niii ¢é chiéu réng la 20 m, mdt cdt
ditng ciia duong hdm cé dang nita elip nhu hinh 84. Biét rang tam sai cua
duong elip la e = 0,5. Hay tim chiéu cao ciia duong ham doé.

Giai. Goi chiéu cao ctia duong him la b. Y
Nira truc 1én cua elip 1a @ = 10 m. Elip ¢c6 B R
nira tiéu cu la ¢ =a.e = 5 (m). R

Chiéu cao ctia him la

b=va® - ¢ =100 - 25 = 8,7 (m). 0 X

Hinh 84

d) Elip va phép co dudng tron
Bai toan. Trong mdt phdng toa do, cho duomg tron (€') cé phuong trinh

2 2

x2 4+ y2 = a® va mot s6 k (0 < k < 1). Véi méi diém M(x ; y) trén (€), ldy

diém M'(x"; ¥) sao cho x' = x va y' = ky. Tim tdp hop cdc diém M'.
Gidi. T x'=x,y' =kysuyrax=x",y= }T Diém M thuoc dudmg tron (€)

khi va chi khi x* + ¥ = a”, tirc 1
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30.

102

2 2 2 y
k a {kﬂ] ‘ (E) (x;i )
Dit b = ka, ta dugc tap hop céc diém M’ 1a 2
elip (E) c6 phuong trinh chinh tic 0 7
2 2
_2 + —2 = 1.
a b

Nguoi ta néi : Phép co vé truc hoanh theo hé¢ .0 o5 Phép co vé tryuc
s6 k bién dudng tron (€) thanh elip (E). NI . e
‘ 2
dutmg tron (€) thanh elip (E).
Em co biét ?
(D)

g
B
1

R L

Nha thién van hoc ngudi Bic Ké-ple (J. Kepler) da chimg minh ring : M&i hanh
tinh trong hé Mat Tradi déu chuyén déng theo quy dao Ia mét dudng elip ma tam
Mat Trai l1a mét tidu diém.

Tam sai cla cac quy dao clia 8 hanh tinh d& quen thudc
trong hé& Mat Trdi nhu sau :

SaoKim: e=~0,0068 TraiDat: e =0,0167
SaoMéc: e =0,0484 Sao HaiVudang: e=0,0082
Sao Thuy : e =0,2056 Sao Thién Vuong : e = 0,0460
Sao Thd: e=0,0543

Sao Hod : e =0,0934.

Johannes Kq;;{,,. Trong cac hanh tinh trén thi Sao Kim, Trai Dat va Sao
(1571 — 1630) Hai Vuong c6 quy dao gén giéng dudng tron hon.
Ngoai ra, ching ta cling biét ring Mat Trang quay quanh Trai D4t theo quy dao
la mot duding elip ma tam Trai Dat 1a mot tiéu diém. Tam sai cla quy dao nay la
e = (,0549.

Céu hdi va bai tap

2 2

Cho elip (E) ¢6 phuong trinh chinh tic X +2 -1, Hoi trong cdc ménh

a b
dé sau, ménh dé nao ding ?



31.

32,

33.

34.

as.

a) Tiéu cu cia (E) la 2¢, trong dé 2 = a® - b2,
b) (E) c6 do dai truc 16n bing 2a, d6 dai truc bé bang 2b.

c) (E) c6 tim sai e = =
a

d) Toa do cdc tiéu diémcha (E)1a F; = (- :0), F =(c;0).
e) biém (b ; 0) 1A mot dinh cuoa (E).

Tim toa do céc tiéu diém, cdc dinh, do dai truc 16n, do dai truc bé clia mbi
elip c6 phuong trinh sau

2 2 2 2
a)'t—-t--}-’—:'l; b}x—+y—zl: c)x2+4y2=4.
25 4 9 4

Viét phuong trinh chinh tic cua dudng elip (E) trong méi trudng hop sau
a) (E) c¢6 d6 dai truc 16n bing 8 va tam sai e = 73 :

b) (E) c6 d6 dai truc bé bing 8 va tiéu cu bang 4 ;

¢) (E) c6 mot tieu diém 1a F (v/3 ; 0) va di qua diém M[l 3 %]

2 2

Choelip(E):'—ré—-+yT=l.

a) Tinh d6 dai day cung cta (E) di qua mot tiéu diém va vuong géc véi truc
tiéu (doan thiang ndi hai diém cia elip goi 12 ddy cung cua elip, truc chita
cdc tiéu diém goi 12 truc tiéu cua elip).

b) Tim trén (E) diém M sao cho MF| = 2MF,, trong d6 F, F, l4n luot la
cdc tiéu diém clia (E) ndm bén trdi va bén phai truc tung.

Vé tinh nhan tao d4u tién duge Lién X6 (cii) phong tir Trdi Dat nam 1957.
Quy dao cua vé tinh dé 1a mot dudng elip nhan tim coa Trdi Dt 1a mot
titu diém. Ngudi ta do duge vé tinh cdch bé mat Trdi Dat gin nhit la
583 dam va xa nhit 12 1342 dam (1 dam =~ 1,609 km). Tim tam sai cua quy
dao d6 biét ban kinh cua Trdi Dat xap xi 4000 dam.

Trong mit phing toa do Oxy, cho diém A chay trén truc Ox, diém B chay
trén truc Oy nhung d6 dai doan AB bing a khong déi. Tim tap hop céc
diém M thuoc doan AB sao cho MB = 2MA.
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