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Tong hop kién thic vé Pudng Elip

Elip la mot trong ba duong conic (cung véi Parabol va Hyperbol), c6 nhiéu Ung
dung quan trong trong khoa hoc, ky thuat va thién van hoc. Tai li€u nay sé hé

thong hoéa toan bd kién thiric co ban vé Elip trong chuong trinh Toan I16p 10.

1. Pinh nghia duong Elip (E)

Trong mat phang, cho hai diém cé dinh F1 va F2. Elip (E) la tédp hgp cac diém M
sao cho téng khodng cach tir M dén hai diém F1 va F2 la mét hang s6 khéng déi

va lén hon khoang cach FiFa.
e Cong thuc dinh nghia:MF. + MFz2= 2a

e Cac yéu to trong dinh nghia:

o F1, F2: dugc goi la cac tiéu di€ém cla Elip.
o Khoang cach FiF2 = 2c: dugc goi la tiéu cu.

o 2a: la hang sé, véi diéu kiéna > ¢ > 0.
Vi du: Cho hai diém Fi(-3, 0) va Fz(3, 0). Tap hgp cac diém M(x, y) sao cho MF1

+ MF2 = 10 1& mot dudng Elip. G day, tacé 2c =FiF2 =6 =>c = 3,va 2a = 10 =

a = 5. Diéu kién a > c (5 > 3) dugc thda man.
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2. Phuong trinh chinh tac caa Elip

P& xay dung phuong trinh cda Elip, ta chon hé truc toa do Oxy sao cho goc O Ia
trung diém cla Fi1F2, va hai tiéu diém F1, F2 nam trén truc Ox. Khi do, toa do cac

tiéu di€m la Fa(-c, 0) va Fz(c, 0).

a. Phuong trinh chinh tac

V@i cac diéu kién trén, phuong trinh chinh tac cta Elip cé dang:
(E): x%/a? +vy?/b2=1

e Trongdd:a > b > 0.

e M0Oi quan hé gita a, b, c: a2 = b2 + c2 (hay b2 = a2 - ¢?),

b. Vi du minh hoa

Vi du 1: Viét phuong trinh chinh tac cta Elip (E) biét né cé truc I6n bang 10 va

truc nhé bang 8.

Giai:

e PO dai truc I6n la2a = 10=a = 5.

e DO dai truc nhd la 2b =8 = b = 4.

e Kiém tra diéu kiéna >b > 0 (5 > 4 > 0) thda man.

e Vay phuong trinh chinh tac cda (E) la: x2/52 + y?/42 = 1 hay x2/25 + y?/16 =

1.
Vi du 2: Cho Elip (E) c6 phuong trinh: x2/169 + y?/144 = 1. Xac dinh a, b, c.
Giai:
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e TU phuong trinh, ta cé a? = 169 = a = 13.
e b2 =144 =Db = 12.

e Ap dung cong thitc a2 = b2 + c2, tacd: c2=a2-b2 =169 - 144 =25 =c = 5.

3. Cac yéu to hinh hoc va tinh chat cua Elip

TU phuong trinh chinh tac (E): x2/a2 + y2/b? = 1, ta c6 thé suy ra cac yéu té hinh
hoc va tinh chat sau:

a. Tiéu diém va Tiéu cu

e Toa dé tiéu di€m:Fi(-c, 0) va Fz(c, 0).

e Tiéu cu:Fi1F2 = 2c¢, véi c = V(a2 - b?).

Vi du: VGi Elip (E): x2/25 + y?2/9 = 1. Tacd a2 =25,b2=9.Suyrac2=a?-b?=
25 -9 =16 = c = 4. Vay hai tiéu diém la Fi(-4, 0) va Fz(4, 0).

b. Cac dinh va Truc

e Dinh trén truc Ién (truc Ox):Ai(-a, 0) va Az(a, 0).

e Dinh trén truc nhé (truc Oy):B1(0, -b) va B2(0, b).

e DO dai truc Ion:A:Az = 2a.

e DO dai truc nhd:B1B: = 2b.

Vi du: V@i Elip (E): x2/100 + y?/36 = 1. Tac6a?=100=a=10va b?2=36=Db

= 6. Cac dinh cua Elip la Ai(-10, 0), A2(10, 0), B1(0, -6), B2(0, 6). B6 dai truc I16n

la 20, d6 dai truc nho la 12.
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c. Tam sai cua Elip
Tam sai cta Elip, ky hiéu la e, la ti s gilra tiéu cu va dd dai truc I16n. N6 thé hién

do "det" cua Elip.

Cong thuc:e = c/a

Tinh chat:0 e 1.

Néu e cang gan 0, Elip cang "tron" (gan vdéi dudng tron).

Néu e cang gan 1, Elip cang "det".
Vi du: Tim tam sai cua Elip (E): x2/25 + y?/16 = 1.

Gigi: Tacda2=25=a=5.Tacdb?2=16.Suyracd=a%2-b?=9=c=3.Vay

tdm sai la e = c/a = 3/5.
d. Hinh chit nhat co sé

La hinh chit nhat dugc tao bdi cdc dudng thang x = +*a va y = =b. Hinh chit

nhat nay ngoai tiép Elip.

e Toa do cac dinh: (a, b), (a, -b), (-a, -b), (-a, b).
e Dién tich: S'= (2a)(2b) = 4ab.

e. Ban kinh qua tiéu cida mét di€ém

Cho diém M(xo, yo) thudc Elip (E). Khodng cach ti M dén hai tiéu diém duoc goi

la ban kinh qua tiéu.

e Cong thuc:

o MF1 =a + exo = a + (c/a)xo
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o MFz2 = a-exo =a - (c/a)xo

Vi du: Cho Elip (E): x2/100 + y?/36 = 1 va diém M(8, 18/5) thudc (E). Tinh MF1 va
MF2.

Gidi: Ta c6 a=10, b=6, c=v(100-36)=8. Tam sai e = c/a = 8/10 = 4/5. Toa dd xo
= 8.

e MF:

a + exo =10 + (4/5)*8 = 10 + 32/5 = 82/5.
e MF2 = a-exo=10-(4/5)*8 = 10 - 32/5 = 18/5.

e Kiém tra: MF1 + MF2 = 82/5 + 18/5 = 100/5 = 20 = 2a (dung).
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4. Bang tong hop cdc yéu té cua Elip (E)

Cong thuc / Toa do

Phuang trinh chinh

tac

Quan hé a, b, c

Tam doi xing

Truc doi xiing

Tiéu diém

Tiéu cu

Pinh

D6 dai truc I6n

D06 dai truc nho

Tam sai

x?/a? + y?*/b?2 =1

az = b? + ¢?

Goc toa db O(0, 0)

Ox, Oy

Fi(-c, 0), Fz2(c, 0)

FiF2 = 2c

Ai(-a, 0), Az(a, 0), B1(0, -b), B2(0,

b)

A:Az = 2a
BiB2 = 2b
e = C/a
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a>b>0

c la nGa tiéu cu

Nam trén truc Ién

Ox

4 dinh

Oel
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5. Cac dang bai tap co ban

Dang 1: Xac dinh cac yéu td cua Elip khi biét phuong trinh

Bai toan: Cho Elip (E): x2/25 + y2/9 = 1. Tim toa d6 cac dinh, cac tiéu diém,
tiéu cu va tam sai cua Elip.

Giai:

1. Tu phuong trinh,tacéaz=25=a=5;b2=9=Db = 3.

2. Tinhc:c2=a%2-b2=25-9=16=c = 4.

3. Toa do cac dinh: Ai(-5, 0), Az(5, 0), B1(0, -3), B2(0, 3).

4. Toa dd cac tiéu di€m: Fi(-4, 0), Fz(4, 0).

5. Tiéu cu: 2c = 2*¥4 = 8.

6. Tam sai: e = c/a = 4/5.

Dang 2: Viét phuong trinh chinh tac cua Elip khi biét cac yéu toé

Bai toan: Lap phuong trinh chinh tac cta Elip (E), biét (E) c6 hai tiéu diém Fa(-
v3, 0), F2(V3, 0) va diqua diém M(1, v3/2).

Gidi:

1. Phuong trinh chinh tac cda Elip cé dang: x2/a2 + y2/b2 = 1 (véia > b > 0).

2. Tirtoa d6 tiéu diém, tacdé c = V3 = c2 = 3.

3. Ta céd moi lién hé: a2 = b2 + c2 = b2 + 3. (1)

4. Vi Elip di qua diém M(1, v3/2) nén toa do cia M théa man phuang trinh Elip:

12/a2 + (V3/2)?/b2 = 1 & 1/a? + (3/4)/b%2 = 1 & 1/a? + 3/(4b?) = 1. (2)
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10.

. Thé (1) vao (2), ta dugc: 1/(b2 + 3) + 3/(4b?) = 1 & 4b? + 3(b? + 3) = 4b?(b?

+ 3) @ 4b% + 3b2 + 9 = 4b* + 12b? » 4b* + 5b%2-9 = 0.

. Datt = b2 (t > 0). Phuong trinh tré thanh: 4t2 + 5t - 9 = 0. Phuong trinh nay

c6 hai nghiém t = 1 (nhan) va t = -9/4 (loai).

. VGit=1=b2=1=Db=1.

.Suyraaz=b02+3=1+3=4=a=2.

Kiém tra diéu kiéna >b >0 (2 > 1 > 0) thda man.

Vay phuang trinh chinh tac cda Elip la: x2/4 + y?/1 = 1.
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