CHUONG ViII .
PHUONG PHAP TOA PO

TRONG MAT PHANG

Sau diém va vecto, nhirng doi tirg'ng khac cta hinh hoc phang nhw duéng thang, dwdng tron, ... sé
lan Iwot dwoc dai so hoa & chwong nay. B6i vai mdi déi twong hinh hoc d6, tredre hét ta dwa ra déi
twong dai s6 twong (’ng. dwoc goi la phwong trinh cia nd. Cac mbi quan hé, cong thire tinh toan
hinh hoc sé& dwoc thé hién theo cac yéu t6 cia phwong trinh twong (ng.

Nho dai sd hoa hinh hoc, ta co thé ding ngdn ngi¥ va phwong phap ctia dai so dé dién dat va hoc
tap hinh hoc. Ngoai ra, dai sé hoa hinh hoc Ia bwréc quan trong cho phép ta diing ngdn ngir ciia may
tinh dé dién dat hinh hoc. Nh& do, ta ¢é thé st dung ¢éng nghé théng tin trong hoc tap va ap dung
hinh hoc, chang han, cac phan mem vé hinh nhw GeoGebra (dung trong hoc tap), Autocad (dung
trong vé thiét ké) déu st dung cac kién thirc hinh hoc.

BELNULTRY RN
VOICUDC SONG

Béi'lq

THUAT NGU | KIEN THUC, Ki NANG
« \ecto chi phwong * MG ta phwong trinh tdng quat va phwong trinh tham so

cua dwong thang.

+ Lap phwong trinh ctia dwong thang khi biét mot diém va
mdt vecto phap tuyén hodc mét diém va mét vecto chi

+ Vecto phéap tuyén
« Phwong trinh tong quéat

+ Phuwongtinhthamsd | phwong hoac hai diém.
.« Giai thich méi lién hé gitra db thi ham bac nhéat va
dwérng thang.

« Van dung kién thirc vé phwong trinh dwéng thang dé
giai mot s6 bai toan cé lién quan dén thuwce tién.

Puwong thang la mot tap hop diém, dwoc xac dinh bdi tinh chat dac trung clia cac diém thudc
duwéng thang dé. Do vay, ta co thé dai s6 hoa duwdng thang bang cach thé hién tinh chat dac
trirng do6 béi diéu kién dai s6 dbi véi toa dd cua cac diém twong (rng.
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1. PHUONG TRINH TONG QUAT CUA DPUONG THANG \F

M
) #01. Cho vecto ri #0 va diém A. Tim tap hop nhitng diem M /

sao cho AM vudng goc voi n. Hinh 7.1a

yi

=T - = i 5 # = \_ﬁ
Vecto n khac 0 duoc goi la vecto phap tuyén cua / A

duwdng thang A néu gia clia nd vuéng goc voi A.

\ D / #\\ %

. v
Nhan xet Hinh 7.1b

« Néu n 12 vecto phap tuyén clia dwong thang A thi kni (k #0) cling la vecto phap tuyén
cua A.

« Puong thang hoan toan xac dinh néu biét mot diém va mot vecto phap tuyén ctia no.

) Vidu 1. Trong méat phang toa dd, cho tam giac cé ba dinh la A(3; 1), B(4; 0), C(5; 3). Hay chi
ra mot vecto phap tuyén clia dwéng trung trirc ctia doan thang AB va mét vecto phap tuyén

cuia duong cao ke tir A cua tam giac ABC.
Giai
Puéngtrungtrire clia doanthang ABvudng goc vei ABnéncd motvectophaptuyénla AB(1:—1).

Puong cao ké tir A clia tam gidc ABC vudng goc véi BC nén cé mot vecto phap tuyén la BC(1; 3).

) #92. Trong méat phang toa do, cho dwong thang A di qua diém A(x,: y, ) va co vecto phap
tuyén n(a; b). Chirng minh rang diém M(x; y) thuéc A khi va chi khi
a(x—X,)+b(y -y,)=0. (1)
Nhéan xét

Trong HD2, néu dat ¢ = —ax, — by, thi (1) con dwoc viét dwdi dang ax + by + ¢ =0 va dwoc
goi la phuong trinh téng quét cha A. Nhw vay, diém M(x; y) thudc duong thang A khi va chi
khi toa dé cua nd thod man phwong trinh tong quat cta A.

¢ N
Trong mat phang toa d6, moi dwong thang déu c6é phuong trinh tong quéat dang
ax + by + ¢ =0, véi a va b khéng dong thei bang 0. Nguwoc lai, méi phwong trinh dang
ax + by + ¢ =0, v&i a va b khéng ddng thdi bang 0, déu 1a phwong trinh cia mét dwong
thang, nhan n(a; b) la mét vecto phap tuyén.

L -

) Vidu 2. Trong méat phang toa dd, 1ap phuwong trinh tdng quat ctia dwdng thang A di qua diém
A(2: 1) va nhan rA(3; 4) |a mét vecto phap tuyén.
Giai
Pudng thang A cé phwong trinhla 3(x—2)+4(y -1)=0 hay 3x+4y —-10=0.



) Luyén tdp 1. Trong mat phang toa @, cho tam giac cé ba dinh A(-1: 5), B(2; 3), C(6; 1). Lap
phwong trinh tdng quat cha duwong cao ké tir A clia tam giac ABC.

) Vi du 3. Trong mat phang toa dd, l1ap phwong trinh dwong thang A di qua diém A(0; b) va co
vecto phap tuyén n(a;—1), voi a, b 1a cac sb cho trudc. Hay chi ra méi lién hé gilra duwong
thang A voi do thi cia ham sé y = ax + b.

Giai

Pudng thang A cé phuong trinh la a(x - 0) - 1(y - b)=0hayax -y + b=0.

Puwérng thang A 1a tap hop nhirng diém M(x: y) thod mén ax —y+ b =0, hay la y = ax + b.
Do d6, dwdng thang A: ax — y + b =0 chinh la d6 thi ca ham sé y = ax + b.

) Luyén tip 2. Hay chi ra mét vecto phap tuyén cta dudng thang A :y = 3x + 4.

Nhan xét. Trong mat phang toa d6, cho dwdng thang A: ax+by +c¢ =0.
+ Néu b=0 thi phuong trinh c6 thé dua vé dang x=m (v&i m=-S) va A vudng géc
véi Ox. “

+ Néu b =0 thi phwong trinh co thé dwa vé dang y =nx+p (voin = —%,p = —E).

2. PHUONG TRINH THAM SO CUA DUONG THANG

) o3, Trong Hinh 7.2a, néu mét vat thé chuyén ddng véi vecto
van téc bang v va di qua A thi n6 di chuyén trén dwéng nao?

Hinh 7.2a

' - N

Vecto u khac 0 dwoc goi la vecto chi phwong cia dudng thang A néu gia cua nod
song song hoac trung véi A.

Nhan xet

+ Néu u la vecto chi phwong clia duong thang A thi ku (k = 0)
cing la vecto chi phwong cua A.

+ Puong thang hoan toan xac dinh néu biét mét diém va mét
vecto chi phwong cua no.

+ Vecto n(a; b) vudng goc voi cac vecto u(-b; a) va v(b; —a)
nén néu n la vecto phap tuyén cla dwong thang A thi d, v 12 :
hai vecto chi phwong cua dwong thang do va nguoc lai. Hinh 7.2b




) Vi du 4. Trong mét phang toa dd, cho A(3; 2), B(1:—4). Hay chi ra hai vecto chi phwong cia
duwdng thang AB.

Giai
Pudong thang AB nhan ﬁ(—&— 6) 1a mét vecto chi phuwong.
LAy u=— %ﬁ = (1; 3), khi d6 u ciing 1a mét vecto chi phuong ctia dudng thang AB.

) Luyén tip 3. Hay chi ra mét vecto chi phuong clia dwdng thang A :2x —y +1=0.

) noa. Chuyén déng ciia mét vat thé dwoc thé hién trén mat phang Oxy. Vat thé khéi hanh tur
A(2: 1) va chuyén dong thang déu voi vecto van téc v(3; 4).

a) Hoi vat thé chuyen dong tren duong thang nao (chi ra di iém di i gqua va vecto chi phwong
cua dwong thang do)?

b) Chirng minh rang, tai thoi diém ¢ (t > 0) tinh tir khi khéi hanh, vat thé & vi tri cé toa d6 1a
(2+ 3,1+ 41).

Cho dwong thang A di I qua diém A(X,; ¥,) va co vecto chi phwong u(a b). Khi do diém
M(x; y) thubc duwong thang A khi va chi khi tén tai sé thuc t sao cho AM = tu, hay

[ x=x, +at
1y:yﬁ+bt.

Hé (2) dwoc goi la phwong trinh tham sé clia dwong thang A (£ 1a tham s6).

(2)

L J

» Vidu5. Lap phwong trinh tham s6 cua dudng thang A di qua diém A(2; -3) va ¢ vecto
chi phuong u(4;-1).
Giai
Phwong trinh tham sé ctia dwong thang A 1a

) Luyén tdp 4. Lap phwong trinh tham s6 cta duwdng thang A di qua diém M(-1; 2) va song
song voi dwdng thang d: 3x—4y —1=0.

) Vi du 6. Lap phuwong trinh tham s6 ctia dwong thang di qua hai diém A(2; 3) va B(1; 5).
Giai
Pudng thang AB di qua A(2; 3) va cé vecto chi phuwong AB = (-1 2), do d6 ¢6 phurong trinh
XxX=2-1

tham s6 la {
y=3+2L.

) Luyén tip 5. Lap phuong trinh tham sé va phuwong trinh tdng quat ctia dwéng thang di qua
hai diém phan biét A(x,; y,), B(X,; ¥,) cho truéc.



) Vin dung. Viéc quy dbi nhiét dé gitra don vi do C
(Anders Celsius, 1701 — 1744) va don vi d6 F
(Daniel Fahrenheit, 1686 — 1736) dwoc xac
dinh béi hai méc sau:

Nuéc dong bang ¢ 0 °C, 32 °F;

Nuwée sbi & 100 °C, 212 °F.

Trong quy d6i d6, néu a °C twong (rng VO
b °F thi trén mat phang toa do6 Oxy, diém
M(a; b) thudc dwdng thang di qua A(0; 32) va
B(100; 212).

H6i 0 °F, 100 °F twong rng v&i bao nhiéu
dé C?

Nhiét ké dung hai don vj do 1a dé F
va dg C

BAI TAP

7.1. Trong mé&t phang toa dd, cho n=(2; 1), v =(3; 2), A(%; 3), B(-2; 1).

a) Lap phuong trinh tdng quét ctia duwong thang A, di qua A va cé vecto phap tuyén n.
b) Lap phuong trinh tham s6 ctia dwdng thang A, di qua B va c6 vecto chi phwong v,
c) Lap phwong trinh tham sé ctia dwéng thang AB.

7.2. Lap phwong trinh téng quat cta cac truc toa do.

Jx =1+ 2t
ly=3+5t.
a) Lap phwong trinh tong quét cia A,

7.3. Cho hai dwéng thang A, : va A,: 2x+3y-5=0.
b) Lap phwong trinh tham so6 cla A,

7.4. Trong mat phang toa @6, cho tam giac ABC cé A(1; 2), B(3; 0) va C(-2; —1).
a) Lap phuwong trinh dwong cao ke tir A.

b) Lap phwong trinh dwéng trung tuyén ké tir B. \y
7.5. (Phwong trinh doan chan cla duwéng thang) 5
Chirng minh rang, dwdng thang di qua hai diém b
A(a; 0), B(0; b) voi ab =0 (H.7.3) co phwong trinh |a p
o + A q. O a\ X
a b

Hinh 7.3

7.6. Theo Google Maps, san bay N&i Bai co vi dd 21,2° Bac, kinh dd 105,8° Béng, san bay
Pa Nang cé vi dd 16,1° Bac, kinh dd 108,2° Déng. M6t may bay, bay tir san bay Néi Bai dén
san bay Pa Nang. Tai thoi diém ¢ gid, tinh tir Iic xuat phat, may bay & vi tri ¢ vi 6 x° Bac,
kinh dé y° Pong duoc tinh theo cong thurc



X =21,2—-@f
40

9
=105,8 + —1L.
ki "B

a) Hoi chuyén bay tir Ha N6i dén Ba Nang mat may gio'?
b) Tai théi diém 1 giér ké tir IGc cat canh, may bay da bay qua vi tuyén 17 (17° Bac) chuwa?

=+ Em c6 biét? o

Hoi quy tuyén tinh 1a mét phwong phap duoc str dung trong thong ké dé du bao vé mai
quan hé gitra cac dai lwong dwa trén két qua théng ké mau. Chang han, dé du bao vé
mdi quan hé gilra hai dai lwong x va y (y phu thudc vao x nhuw thé nao), tir két qua théng
ké dwoc thé hién & Hinh 7.4a, phwong phap hoi quy tuyén tinh dwa ra dwdng thang A
(H.7.4b) thé hién g&n dung nhat méi quan hé gilra cac dai lwong x va y da dwoc théng
ké. Vé mat hinh anh, cac cham xanh trén hinh vé (co toa dd la cac cap gia tri (x; y) trong
két qua théng ké, tap trung doc theo A.

Pé xac dinh A (phwong trinh y = ax + b), nguoi ta thwong diung tiéu chuan goi la binh
phuwong nhé nhat nhw sau: Vi méi cap (x,; ¥, ) trong két qua thong ké, xét binh phuong
khodng céach tir M(x,; y,) dén M'(x,; ax, + b). Khi d6, a, b duwoc chon sao cho tong
cac binh phwong nay la nho nhat.

Nhé duwa ra dwoc dudng thang biéu thi (gan dlng) suw phu thuéc gitra dai lwong y theo
dai lwong x, ngudi ta co thé dwa ra cac dw bao nam ngoai két qua théng ké. Tat nhién,
khdng phai md hinh nao cling phu hop véi phuong phap nay, ngay ca khi két qua théng
ké tap trung doc mdt dwdng thang. Chang han, dé xac dinh dwong di ciia mét qua tén
Itra, néu dwa vao mot sé quan sat ban dau dé dy doan, ta cé thé nghi rang né chuyén
doéng thang, nhuwng trén thwe t&, nhin chung né di theo dwéng parabol. Sai Idm trong
nhirng dw bao nhuw vay that |a tai hai!
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Hinh 7.4



