Bai 4. Tinh chit chung ciia ba duong conic

Tu khoa: Pwong conic; Tiéu diém; Pwong chuan; Tam sai.

Tai sao nguoi ta goi elip, hypebol, parabol 1a ba duong conic?

1. Giao cia mat phang véi mat non tron xoay

3 Gén mot doan 6ng nhua vao dau bong cua mot dén chiéu nho dé tao ra mot chum anh
pl sang hinh mat non tron xoay (Hinh la, b). Chiéu dén 1én mot bire tuong véi cac goc
nghiéng khac nhau dé 4nh sang tir dén hét 1én birc twong tao thanh cic bong khac nhau
(Hinh Ic, d, €). Nhan xét hinh anh ban théy trén blrc tuong.

Hinh 1



Ngudi ta chimg minh duge c6 thé tao ra cac duong tron, elip, hypebol, parabol bang cach cho
mat phang cat mat non tron xoay.

Giao ctia mot mit phang v6i mot mit ndn tron xoay (mat phiang khong di qua dinh ctia mit non)
c6 thé 1a dudng tron, duong elip, duong hypebol hay duong parabol.

Vidu 1

Trong Hinh 2a, giao cia mat phang va mat tron 1a mot duong parabol.

a) b)
Hinh 2

Q Giao ctia mit phang va mat non trong Hinh 2b, ¢ ¢6 dang dudng gi?
. |

/s>, Khi may bay bay song song v6i mat dat voi van toc 16n hon vén tc clia 4m thanh sé

[C;;?l'r tao ra cac ldp kh(f)pg khi dgo dong c6 hinh mat nc').n (n6én Mac}l) (Hinh 3) Vélr taq ra tiér}g
nd manh, goi 1a tiéng nod si€u thanh. Nhirng nguodi trén mat dat néu nghe thay tiéng nd

nay cung mot thoi diém thi vi tri cua ho cung thuoc mot duong hypebol. Hay giai thich di€u nay.
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2. Xac dinh dudng conic theo tim sai, tiéu diém va duong chuin

#=.  Cho duong conic c6 tiéu diem F, duong chuan A va mot
g2 diém M la diém nam trén dudng conic d6. Tim modi quan
MF

hé oitta ti £ < A ., . i
¢ gilra ti sO 7d( N va tén goi cua dudng conic

Pinh nghia chung ciia cac duwong conic

Cho diém F cb dinh va dudng thang A ¢ dinh khong di qua F. Tap hop cac diém M sao cho ti sb
% bang mdt hang s6 duong e cho trudc, dugc goi 1a dwong conic. Piém F goi 14 tiéu
diém, A goi la dwong chudn va e goi la tdm sai cua dudong conic.

Tir dinh nghia trén, két hop véi tinh chét cia elip, parabol va hypebol, ta co:

Elip 1a duong conic c6 tam sai e < 1;

Parabol 1a duong conic c6 tam sai e = 1;

Hypebol 1a duong conic c6 tam sai e > 1.

Vi dy 2

Xéc dinh tAm sai, toa d6 mot tiéu diém va phuong trinh duong chuan twong tng ciia moi dudng
conic sau:
2 2 2 2

2 = 14x; XXy X_Y -,
8)y = l4x; T D

Giai

a) Conic (P): y* = 14x 1a mot parabol. Taco 2p =14, p=1.

, -7 .
, duong chuan A: x = B3 vatam saie= 1.

a2 7
Suy ra (P) c6 tiéu diém F] (E ;0

2 2

b) Conic (E): i‘—0+y?: 1 1a mot elip.

Ta c6: @ = 10, b= 5, c=/a'—p? =@,e=§=§,g= 215
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Suy ra (E) c6 tiéu diém F\(—+/5; 0/, dwong chudn A,: x = -2/5 va tim sai e = %

2 2

¢) Conic (H): % - % =1 la mot hypebol.

TaCéa:2,b=2\/§,c=\/a2+b2=\/Z,e=§=2,g=%=1.

Suy ra (H) c6 tiéu diém Fx(4; 0), dudng chuan A,: x = 1 va tim sai e = 2.
Vidu 3

Cho duong thang A: x + y — 1 = 0. Goi tén va lap phuong trinh cta cac duong (L) 1a tip hop céc

2 _ .~ MO X ,
diém M(x; y) théa man d(M.A) e trong moi truong hop sau:
1
a)e=§; b) e=2; c)e=1.
Gidi

Ta c6 MO =\ xP+y? va d(M, A) = ‘XL@_H

a)(L)ycoe= % <1, do d6 (L) 1a mot duodng elip.

C M Mo 1 _
Taco M(x;y) € (L) & d(M.A) 2 & 2MO =d(M, N)

+y—1
@2W=7‘X é | e 8’ +y)=(x+y-1)

S8+ 8y =X+ +2xy-2x -2y +1
S T+ T - 2xy+2x+2y—1=0.

Vay elip (L) ¢6 phuong trinh 7x* + 7" — 2xy + 2x + 2y — 1 =0.

b) (L) coe=2>1,dodo (L) la mdt hypebol.

MO
Ta oo M(x; ) € (L) & 7 =2 MO =2d(M, A

M,A)



%WZZL-F\%_H e xX+y=2(x+y—1)

S X+ =2+ +2xp-2x-2y+1)
S X+ +4xy-4x-4y+2=0.

Vay hypebol (L) c6 phuong trinh x> +y* + 4xy - 4x - 4y + 2 = 0.

c)(L)coe=1,dodo (L) la mot parabol.

r MO —_— [r—
Taco M(x;y) € (L) & 7d(M,A) =le MO=dM,N)
= X2+ ZZM@XJ"')}:(X"‘)}—I)Z
y V2

S XYy =x+y +2y-2x-2p+1
S xX+)y -2xp+2x+2y-1=0.

Vay parabol (L) ¢6 phuong trinh x* +y* - 2xy + 2x + 2y - 1 = 0.

Q Xac dinh tAm sai, toa d6 mot tiéu diém va phuong trinh dudng chuin twong Gng cta
v
2

moi dudng conic sau:

X2 2 x2 2
a) T+ =1 b) *-—L=1;

1
2:—
5 c)y X.

12 4 7 2

= Quy dao cua cac vat thé sau day la nhiing duong conic. Nhitng duong nay 1a elip,

1&.’.".’?;5 parabol hay hypebol?

Tén Tam sai
Trai Dat 0,0167
Sao choi Halley 0,9671
Sao choi Great Southern of 1887 1,0
Vat thé Oumuamua 1,2

Hinh 5. \Vat thé Oumuamua

Nguon: https://vi.wikipedia.org/wiki/oumuamud



https://vi.wikipedia.org/wiki/oumuamud

BAI TAP

1. X4c dinh tAm sai, toa d6 mot tiéu diém va phuong trinh dudng chuan tuong img cia moi
duong conic sau:

2 2 2 2
Xy .. Xy o_.. )
LSRN A | b) ——2-=1 = X.
a) gt =L )15 0-b c)y =x

2. Viét phuong trinh clia conic ¢6 tAm sai e = 1, tiéu diém F(1; 0) va duong chuan A: x + 1 =0.

3. Viét phuong trinh cta conic (C) trong mdi trudng hop sau:

a) (C) c6 tiéu diém F(8; 0), dudng chuin A: x —2 = 0 va tdm sai e = 2;

. .2 2 25 . 4
b) (C) c6 tiéu diém F(-4; 0), dudong chuan A: x + i 0 va tam sai e = =

4. Quy dao cua cac vat thé sau day 1a nhiing duong conic. Nhitng dudng nay 1a elip, parabol hay
hypebol?

Tén Tam sai
Sao Hoa 0,0934
Mat Trang 0,0549
Sao Thuy 0,2056
Sao choi Ikeya-Seki 0,9999
C/2019 Q4 3,5 Hinh 6. Sao chédi lkeya-Seki nhin tir Trai Dat

Nguon: https:/vi.wikipedia.org
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7. Mit cét ciia mot chao dng-ten 1a mot phan ciia parabol (P). Cho

biét dAu thu tin hiéu dit tai tiéu diém F cach dinh O cta chiao mot

1
khoang la g m

a) Viét phuong trinh chinh tic cua (P).

i ) Hinh 4
b) Tinh khoang cach tir mot diem A(0,06; 0,2) trén ang-ten dén F.

8. Guong phan chiéu cia mot dén chiéu c6 mat cit hinh parabol

(Hinh 5). Chiéu rong giira hai mép vanh cia guong 1a MN = 32

cm va chiéu sau cua guong la OH = 24 cm.

. )

a) Viét phuong trinh chinh tic cta parabol do.

b) Biét bong dén dit tai tiéu diém F cua guong. Tinh khoang
cach tir bong den tdi dinh O ctia guong.




