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LJo1 no1 dau

Nhitng bai toan vé cac duong conic 1a mot phan thuong xuyén xuat hién trong
cac dé thi tuyén sinh vao cac truong dai hoc, cao déng, cac dé thi olympic qubc gia va
qubc té. Hien nay ciing da c6 kha nhicu tai lieu tham khdo viét vé cac bai toan lien
quan dén duong conic. Tuy nhién, cac tai lieu d6 da phan mdi chi néu ra cac dang
bai tap roi rac hoac véi cac truong hgp ap dung cho sé cu thé ma chua néu ra cac bai
toan mang tinh tong quat, tong hgp. Chinh vi diéu d6 da thoi thic téc gid nghien
cttu dé tai "Nhitng bai toan tong hop vé cac dudng conic". Hy vong luan vin sé
g6p phan gitp cho cac hoc sinh va cac thay co gido trung hoc pho thong cé cai nhin
tong quat, co dong vé cac van dé lien quan dén duong conic thong qua céc bai toan
tong hap.

Ngoai phan 10i néi dau, luan van gom hai chuong, két luan va danh muc tai lieu
tham khao.

Chuong 1 trinh bay kién thiic vé cac duong bac hai, lam co sé dé sit dung trong
chuong sau.

Chuong 2 danh dé trinh bay cac bai toan tong hop vé cac dudng conic, day la
nhitng bai toan tong quéat lam nén tang tng dung t6t cho nhitng bai toan véi s6 cu
thé, cho cach nhin bao quat, tong hop vé cac duong conic.

Luan van nay dudgc hoan thanh dudi sy huéng dan tan tinh cta thay giao TS
Nguyén Minh Khoa. Tac gia xin bay t6 long kinh trong va biét on sau sac dén Thay.
Xin tran trong cam on ban lanh dao khoa Toan truong Dai hoc Khoa hoc (Dai hoc

Thai Nguyen), cac thay gido, co gido da trang bi kién thiic va tao diéu kién giup do



i

tac gia trong qua trinh hoc tap. Cudi cuing ciing xin gii 16i cdm on dén Ban giam hiéu
va cac dong nghiep 6 truong THCS va THPT Chu Van An, thanh phdé Moéng Cai,
Quéang Ninh da dong vien, gitp dd tac gid rat nhiéu trong qua trinh hoan thanh luan
van nay.

Tac gia

Hoang Van Trong
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Chuong 1
Cac duong bac hai

Trong chuong nay, tic gia trinh bay mot s6 khai niem va két qua vé cac duong
bac hai.
1.1. Dudng tron
1.1.1. Dinh nghia

Duong tron 1a tap hop nhitng diém cach déu mot diém ¢ dinh cho truéc mot
khoang khong doi. Diem c6 dinh goi la tam ctia dudng tron, khodng khong doi goi 1a

ban kinh ctia duong tron.

1.1.2. Phuong trinh chinh tic ctia dudng tron

Ta lap phuong trinh dudng tron tam I(a;b) ban kinh R: Diém M (x;y) thuoc

duong tron khi va chi khi:

IM=R&\(x—a)?+y—b2=R& (x—a)+ (y—b)?* =R (1.1)
Ta c¢6 (1.1) 1a phuong trinh chinh tic ctia dudng tron.
Vi du 1.1. Phuong trinh dudng tron tam 7(2; —3) va ban kinh R = 2 la:

(x—2)°+ (y +3)° = 4.

1



Nhan xét 1.2.

- Néua =0,b=0 ta co: 22 +y*> = R? la phuong trinh dusng tron tam O(0;0),
ban kinh R.

- Khai trién (1.1) ta dugc phuong trinh
2% 4+ y? — 2ax — 2by + a® +b* — R* = 0. (1.2)

Ta thay (1.2) 1a phuong trinh bac hai déi véi x,y, trong d6 cac hé s6 clia 22, >
bang nhau, khong c6 s6 hang chéo xy. Nguge lai phuong trinh bac hai dang (1.2)

biéu dién mot quy tich nao dé thi d6 la dusng tron.
Vi du 1.3. Phuong trinh
2 —dr+ P+ 6y+12=0,

c6 dic diem nhu da nhan xét. Béi vi phuong trinh da cho tuong duong véi phuong
trinh:
(x =2+ (y+3)*=1.

Day la phuong trinh ctia dudng tron tam 7(2; —3), ban kinh R = 1.



1.2. Dudng elip
1.2.1. Dinh nghia

Elip 13 tap hgp nhiing diém ma tong khoang cach t6i hai diém c6 dinh Fi, Fy
bing mot hing s6 2a 16n hon khoang cach giita hai diem F, Fy.
Hai diém F}, F» dugc goi la tieu diém ciia elip. Khoang cach i Fy = 2c goi la tieu cu

cua elip.
1.2.2. Thuat toan xay dung phuong trinh chinh tic cia elip
Nhan xét 1.4.
1) Diém M trong mat phang thudc elip thi:
MF, + MF, = 2a, (1.3)

trong d6 a > ¢ > 0.

2) Tu dinh nghia ta thiy elip nhan cac duong thang di qua FFy va dudng trung

truc ciia doan thang Fy Fy lam truc doi xing.

Hinh 1.2

Dé cho phuong trinh ciia elip dugc don gian, ta chon hé toa do Dé cac Oxy véi:
Oz la truc di qua Fy, ) huéng tit Fy dén Fy, Oy 1a duong trung tryc ctia FyFy, goc

toa do O la trung diém ctia doan FyF.



Khi d6 céc diem c6 toa do la: O(0;0), Fy(—c;0), Fi(c;0). Diem M (z;y) trong mit
phang Ozy suy ra
MFy, =/(z — ¢)?> + 42,

MFy = +/(z+c¢)?+y>

Vay dang thic (1.3) trd thanh

VE— PP+ TP =20 VEm PP =20 TP
Binh phuong hai vé, ta c6

x? = 2we+ A +y? =4a® + 2% + 2zc+ A + 7 — dar/(z + ¢)? + 32

& ay/(r+ )2+ 12 = cx +a’

Tiép tuc binh phuong hai vé ta dudc

a?(2® + 2cx + 2 + y*) = Fa? 4+ 2d%cx + ot & (a — A)2? + ¥y = d*(a® — &P).

Via>c=a’—c®>0. Dat a®> — ¢ = b?, ta co:

v2? + a*y? = a®b? v y—2—1 1.2.2
Yy =a <:)G2+b2—. (1.2.2)

Ta ¢6 (1.2.2) 1a phuong trinh chinh tic cta elip.

1.2.3. Dang do thi cta elip

Tit phuong trinh (1.2.2) clia elip ta thay néu diem M (x;y) thudc elip thi cac
diem My (z; —y), Ma(—x;y), M3(—x; —y) ciing thuoc elip. Diéu nay c6 nghia la duong
elip nhan cac truc toa do lam truc ddi xting, nhan goc toa do lam tam doi xing.

Tuong giao cua elip véi cac truc toa do:

Choy = 0, tit (1.2.2) = & = Fa. Vay elip cat truc Oz tai hai diém Ay(—a;0), A1(a; 0).
Cho z = 0, tit (1.2.2) = y = +b. Vay elip cét truc Oy tai hai diém B (0;b), B2(0; —b).
Bén diem A;, Ay, B, By goi 1 cac dinh cta elip. Doan thang A; A, v6i do dai 2a dudc
goi 1a truc 16n cla elip. Doan thang By B, v6i do dai 2b goi 1 truc nho.

Ta goi a la ban truc 16n, b 1a ban truc nhé. Goc toa do O(0;0) goi la tam clia elip.



