Chuyén dé 3
BA PUONG CONIC VA UNG DUNG

Chiing ta di biét dinh nghia va phwong trinh chinh tic ciia ba dwdng conic, trong chuyén
dé nay ta sé cung tim hiéu chi tiét hon vé hinh dang va cac yéu t6 diic trung ciia ba dwong
conic nhwr tim sai, dwong chuin, ban kinh qua tiéu, dong thoi van dung cac kién thirc nay
vao giai quyét mot sé van dé thyec tién.

Sau chuyén dé nay, ban co thé:

- Xac dinh duoc cac yéu t dic trung ctia duong conic (dinh, tiéu diém, tiéu cy, do dai truc,
ban kinh qua tiéu, tim sai, duong chuan) khi biét phuwong trinh chinh tac ciia duong conic
do.

- Nhan biét dugc duong conic nhu 1a giao ctia mat phang v6i mat non.

- Giai quyét duoc mot s6 van dé thuc tién gin voi ba duong conic (vi du: giai thich mot s6
hién tuong trong quang hoc, xac dinh quy dao chuyén dong ctia cac hanh tinh trong hé
Mt Troi, ...).



Bai 1.

Elip; Truc d6i xtirng; TAm ddi xirng; Ban kinh qua tiéu; TAm sai; Puong chuin.

Hanh tinh M chuyén dong quanh Mit Troi theo mot
quy dao hinh elip nhan tdm Mt Troi lam tiéu diém
F. Lam thé nao dé tinh d6 dai ctia doan FM khi biét
phuong trinh chinh tic cta elip?
1. Tinh d6i xirng caa elip
On tap vé elip
J Ta d3 biét elip (E) véi phuong trinh chinh tic
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[ K F \‘a N - Bon dinh 1a 4,(-a; 0), 4>(a; 0), Bi(0; -b), B(0;
A, 1 o
(¥ |||I ': i E'/II d ':.:- b).
\ e - Tryc16n 1a 4,4, ¢6 40 dai 2a, truc nho 13 B1B
b |B c6 do dai 1a 2b.
Hinh - Hai tiéu diém F\(-c; 0), Fa(c; 0) voi
c=vVa’-b".
- Tiéu cu 2c 1a khoang céach giita hai tiéu diém.
Cho elip (E) c¢6 phuong trinh chinh tic
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nam trén (E). Cac diém M, (-xo; o), Ma(x0; -yo), Ma(-x
0) c6 thudc (E) hay khong?




XZ y2 v A hé tr tai tai blog hotrohocta)
Elip (E): ?+? =1 nhan hai truc toa d6 1am truc doi xirng va nhan P ..!: 5. 0
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goc toa dJ lam #d@m doi xirng. Hinh chir nhat c6 cac canh di qua céc
dinh cua elip va song song voi cac truc doi xung duogc goi la hinh A
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Hinh 3

Vidu 1

Cho elip (E): Z—j+g—j= 1 (0 < b < a) c6 bdn dinh 12 4i(-a; 0), Ax(a; 0), Bi(0; -b), B,(0; b).
a) Xac dinh toa d6 bon dinh cta hinh chit nhat co sé cua (E).
b) Cho mét diém M(x; y) bat ki trén (E). Ching minh rang
b<OM<a;-a<x<a;-b<y<bh.
Gidi
a) Goi PORS 1a hinh chit nhat co s¢ cta (E). Toa do bdn dinh cua PORS 1a:
P(-a; b), Xa; b), R(a; -b), S(-a; -b).

b) M(x; y) 1a diém bét ki trén (E) nén ta cé: A
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Tuong tu, ta co %Sl =)y’ <b=>-b<y<h.



Chu y: Moi diém thudc elip déu nam bén trong hinh chit nhét co so.

Q Viét phuong trinh chinh tic cua elip ¢6 kich thude cia hinh chit nhat co s 8 va 6. Hay
=1 xdac dinh toa d¢ dinh, ti€u di€ém, ti€u cu, d dai truc cua elip nay.

Hay gap # mot manh gidy c6 hinh elip (Hinh 5) thanh bbn
phan d _:"i chdng khit 1én nhau.

Hinh 5
2. Ban kinh qua tiéu
R XZ 2
’C)z Cho diém M(x; y) nam trén elip (E): —2+§= 1 ¢6 hai Ve
: a M
tiéu diém 1a Fi(-c; 0), F>(c; 0) (Hinh 6).
a) Tinh F\M? va FoM? theo x, y, c.
‘ ox F, o W E

b) Chung to rang: F\M* - FoM? = 4ex, FI\M — F>-M = 27.

¢) Tinh d¢ dai hai doan MF, va MF> theo a, c, x. Hinh &

Cho diém M trén elip (E). Cac doan thang MF, va MF, dugc goi 1a hai ban kinh qua tiéu cua
diém M.
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D6 dai hai ban kinh qua tiéu cua diém M(x; y) trén elip (E): X—ﬁ% =1 dugc tinh theo cong thirc:
a

c c
MF1=a+Ex;MF2=a-Ex.
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Chuy:Vl-anSanena+ax>Ovaa-Ex>0.

Vidu 2
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Tinh d6 dai hai ban kinh qua tiéu ciia diém M(x; y) trén elip (E): X—2+Z— 1,
a

2

o 2.

Giai
Ta c6 a = 5; b=3, suy ra c=vVa’-b*> = 4.

D6 dai hai ban kinh qua tiéu cua diém M(x; y) la:



MF1=a+£x=5+£x;MFz=a-£x=5-ix.
a 5) a 5
) X2 2
@? a) Tinh d6 dai hai ban kinh qua ti€u cua diém M(x; y) trén elip (E): 6_4+§1_6: 1.
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b) Tim cac diém trén elip (E): X—2+§ =1 ¢6 d6 dai hai ban kinh qua tiéu bang nhau.
a

Ngudi ta chimg minh dugc ring dnh sang hay am thanh di tir mot tiéu diém, khi dén
ﬂ mot diém M bat ki trén elip luoén ludn cho tia phan xa di qua ti€u diém con lai, nghia la
di theo céc ban kinh qua tiéu (Hinh 7a).

Vom xe dién ngdm ciia mot thanh phd c6 mat cat hinh elip (Hinh 7b). Hay giai thich tai sao tiéng
no1 cia mot nguoi phat ra tr mot ti€u di€ém bén nay, mac du khi di dén cac diém khac nhau trén
elip van luon doi lai t6i tiéu diém bén kia cung mot luc.

Hinh 7

3. Tam sai

31
4’ 27

;
1C3 1 (Hinh 8). Tinh ti s6 2 theo e va néu nhan xét /-
4 a

X A c . T .3
Cho biét ti so6 e = g Suacic elip 1an luot 1a

vé sy thay d6i cia hinh chir nhat co sé khi e thay doi.

Hinh 8

Ti s0 gitra ti€u cu va dg dai truc 16n cua elip goi 1a tdm sai cua elip va dugc ki hiéu 1a e, tic 1a

c
e=—

Véimoi elip, talubn co 0 <e < 1.



Nhin xet: Ta co g = =4 1—e¢?, do do:

- Khi tim sai e cang bé (tirc cang gan 0) thi b cang gan a va elip trong cang “béo”.

LN . ‘ r Ja NN A N0 A b S A ‘ . A ‘
- Khi tdm sai e cang 16n (tlrc 1a cang gan 1) thi ti s6 g cang gan 0 va elip trong cang “det”.

Vi dy 3

2 2 2 2

a) Tim tam sai cua elip (£): x_5+y =1vaelip (E'): — +L =1,

16 25 24
b) Khong can v& hinh, theo ban elip ndo “béo” hon?

Gidi
3
a)Elip (E) c6a=5,b=4,suyra c=va’—b* 3e—§=€.

1
Elip(E’)cc')aZS,b=\/ﬂ,suyrac=\/a2—b2=1,e=§=g.
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Xy . N X Y
Tim t lip (E); —+<+—=1 lip (E): —+<+—=1.
% a) Tim tam sai cua elip (E): 100t 99 vaelip (E”) 10+

b) Khong can v& hinh, theo ban elip ndo ¢6 hinh dang “det” hon?

ap.oom

s2.~,  Trong h¢ Mat Troi, cac hanh tinh chuyén dong theo quy dao la
'ﬁff"' duong elip nhan tam Mat Troi [a mdt ti€u diém. Tir hinh 4nh mé
phong quy dao chuyén dong cta cac hanh tinh (Hinh 9), hay so
sanh tim sai cua quy dao chuyén dong cua Trai Dat v6i tAm sai ciia quy
chuyén dong cua tiéu hanh tinh HD20782b.

(Nguon: https://www.nasa.gov)

4. Pwong chuin

2 2

Cho diém M(x; y) trén elip (E): X—2+§=1 va hai duong thing A1:x+%=0;
a



A,: x—%:o (Hinh 10). Goi d(M; A;), d(M, A,) 1an luot 1a khoang cach tir M dén A, A,. Ta co

atex| _a+
d(M; By) = X+§ :%:a eex (vie>0vaa+ex=MF, >0).
MF, _atrex _
Suyrad(M;A,) a+ex
e

Dua theo cach tinh trén, hay tinh d(M—,ZAZ)
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Hinh 10

2 2

Cho elip (E): c6 phuong trinh chinh tic X—2+#= 1 va c6 hai tiéu diém Fi(-c; 0), Fa(c; 0). Puong
a

thang A,: x +g= 0 duoc goi 1a dudng chudn tmg voéi tiéu diém F; va dudng thing A,: x— g =0
duoc goi 1a dudng chudn tng voi tiéu diém F, caa elip (E).
MF, MF,

V61 moi diem M thudc elip, ta luon co6 d(M:A,) = d(M:A,) =e.

. a . \ A . A ;22 ERTIPY,
Chu y: Vi o <-a<a< o nen duong chuan cua elip khong c6 diém chung véi elip do.

Vidu 4
) XZ 2

Cho diém M(x; y) trén elip (E): £+% =1.

a) Tim toa d6 hai tiéu diém va viét phwong trinh hai dudong chuén twong tmg.

b) Tinh ti s6 khoang cach tir M dén tiéu diém va dén duong chuan tuong tmg.

¢) V& elip (E), hinh chir nhat co s& va hai dudng chuan cia (E) trén hé truc toa do Oxy.



5 g = = [ g .,_C_4 _25
Tacéa=5,b=3,suyrac=vaq 4; e P TR

, .. 2 2 25
a) Ung véi tiéu diém F(-4; 0), ta c6 duong chuan A, : x+7=0.

25

Ung véi tiéu diém Fi(4; 0), ta c6 duong chuan A,: x 2 0.
b) Ta c6 MF, _ MF, 4
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c)

Hinh 11

% Tim toa d6 hai tiéu diém va viét phuong trinh hai dudng chuin tuong (rng clia cac elip sau:
2 2 2 2

X X
a) (Ey): Z+YT:1; b) (E»): ﬁ+§?:1'

ﬁx Lap phuong trinh chinh tic cta elip ¢o tiéu cu bang 6 va khoang cach gitta hai duong

\5~4 chuinla 53—0

BAI TAP
2 2

1. Cho elip (E): g—4+§—6: 1.
a) Tim tam sai, chiéu dai, chiéu rong hinh chit nhat co s cua (E) va vé (E).
b) Tim d6 dai hai ban kinh qua tiéu cta diém M(0; 6) trén (E).
¢) Tim toa d6 hai tiéu diém va viét phuong trinh hai dudng chuan cua (E).
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-2 A . X f AN AN 1t 1s 1. ‘n s A, 1z A
2. Tim céc diém trén elip (E): —2+§= 1 ¢6 @6 dai hai ban kinh qua ti€u nho nhat, 16n nhat.
a



3. Lap phuong trinh chinh tic cta elip c6 tiéu cy bang 12 va khoang cach gitta hai duong chuin
, 169
a ==
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4. Cho elip (E): Xg+yT:1.

a) Tim tdm sai va d0 dai hai ban kinh qua tiéu cta diém M(3; 0) trén (E).
b) Tim diém N trén (E) sao cho NF, = NF,.
¢) Tim diém S trén (E) sao cho SF, = 2SF,.

5. Trai Dat chuyén dong theo mot quy dao 1a duong elip c6 tim sai 1 0,0167 va nhan tam Mat
Troi 1a mot tidu diém. Cho biét khoang cach gan nhat giira Trai DAt va tam Mat Troi 1a khoang
147 triéu km, tinh khoang cach xa nhat giira Trai Dat va tAm Mat Troi.

(Nguon: https://www.universetoday.com)

6. Ngay 04/10/1957, Lién X6 da phong thanh cong vé tinh
nhan tao dau tién vao khong gian, vé sinh mang tén Sputnik I.
Vé tinh d6 ¢6 quy dao hinh elip (F) nhan tam Trai Dat 1a mot
tiéu diém, Cho biét khoang cich xa nhét giita vé tinh va tdm
Trai Pat 1a 7310 km va khoang cach gan nhat giira vé tinh va
tam Trai D4t 13 6586 km, Tinh tim sai cta quy dao chuyén
dong cua vé tinh Sputnik I.

(Nguon: https://vi.wikipedia.org)

Hinh 13



Ban co biet?

JOHANNES KEPLER VA QUY LUAT CHUYEN PONG CUA CAC HANH TINH

Kepler (Johannes Kepler) 1a mdt nha todn hoc va thién van hoc ndi tiéng ngudi
Purc. Ong 1a mot trong nhiing dai dién cia cude cach mang khoa hoc thé ki XVII.
Kepler dugc bict dén nhi¢u nhat bdi cac dinh luat vé chuyén dong thién thé mang
tén Ong.

Ba dinh ludt cua Kepler:

Dinh lugt 1: Cac hanh tinh chuyén dong quang Mit Troi theo quy dao 1a dudng
elip voi Mat Troi nam tai mot tiéu diém. T -
. Johannes Kepler
Dinh ludt 2: Puong nd6i mot hanh tinh véi Mat Troi quét qua nhirng di¢n tich {1571 — 1630}
bang nhau trong nhiing khoang thoi gian bang nhau.

Dinh ludt 3: Binh phuong chu ki quy dao ciia m¢t hanh tinh ti 1€ vdi lap
phuong ntra d¢ dai truc 16n cua quy dao.

Nghia 13 néu ta goi T}, 75 lan luot 1a thoi gian dé hai hanh tinh quay hét mot
vong quanh Trai Pat va ai, a, 1an luot 1a d§ dai nura truc 16n elip quy dao cua
hai hanh tinh dé thi ta co:
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2 3
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T, a,

(Nguon: https://vi.wikipedia.org/wiki/Johannes _kepler)



