PHUONG TRINH TONG QUAT
CUA PUONG THANG

I - MUC TIEU

Hoc sinh cén :

— Hiéu dugc : Trong mat phing toa do, mdi dudong thing c6 phuong trinh
ax + by + ¢ = 0 v4i a, b khong déng théi bang 0. Nguoc lai, méi phuong
trinh nhu thé Ia phuong trinh ctia mot dudng thing nao dé.

— Viét duge ding phuong trinh téng quat cla dudng thing di qua mot diém
va c6 mot vectd phap tuyén cho trudec.

— Biét cach xdc dinh vecto phap tuyén cta dudng thang khi cho phuong
trinh tdng quét ctia né, viét va hiéu phuong trinh duting thang trong nhiing
truomg hop dac biét.

— Xidc dinh duoge vi tri twong doi gita hai dudng thang va biét cdch tim toa
do giao diém (néu cd) cua hai duong thing khi biét phuong trinh tong quit
cua ching.

I1 - NHUNG PIEM CAN LUU Y

1.

Khi hoc Pai s6. hoc sinh da biét ring do thi ciia ham s6 béc nhat 1a mot dudng
thang. Tuy nhién, diéu nguoc lai 1a khong ding, duong thang song song véi truc
tung hay truc hoanh khéng phai la do thi ctia him s6 bac nhit. Mot noi dung co
ban cua §1 Ia : Méi duong thang trong mét phang toa do 14 tip hop cdc diém co
toa do (x : y) thoa man phuong trinh béc nhét hai an ax + by + ¢ = 0 véi a, b
khong dong thoi bing 0. Tuy nhién khi trinh bay noi dung nay, dé giam tai,
trong SGK chi néu phin thuan ma khong dé cap dén phian dao : "Phuong trinh
ax + by + ¢ = 0 v6i a, b khong déng thoi bang 0 la phuong trinh ciia mot dudng
thang". Chimg minh phén dio dé nhu sau :

Do a, b khong dong thoi bang 0 nén phuong trinh ax + by + ¢ = 0 ludn cé

nghiém, ching han x = £, ylafnagt Q=0 p= —% néu b # 0.
o

Lay (xp : yp) 1a mot nghiém, nghia la axy + byg + ¢ = 0. Khi dé phuong
trinh ax + by + ¢ = 0 twong duwong véi alx — xg) + b(y — yg) = 0. Pay chinh
la diéu kién cdn va du dé diém N(x ; ¥) nim trén dudng thing A di qua
M(xg : yp) va co vecto phdp tuyén 7 (a : b).
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Cic dang dic biét clia phuong trinh tdng qudt cia duding thing thé hién moi
quan hé cta dudng thing vdi hé truc toa do : song song hay vuéng géc véi
mot truc, di qua goc toa do, cit hai truc & hai diém phan biét.

SGK ciing néu mot chi ¥ vé phuong trinh dudng thang theo hé s6 géc :
y = kx + b. Dang phuong trinh ndy duge ding nhiéu trong dai s6 va giai
tich. Y nghia hinh hoc ctia hé s6 k trong phuong trinh dudng thing
A:y=kx+bla: Néu A cit truc Ox ¢ diém M (A khong vuong gdc vai truc
Ox) thi géc e giita tia Mx va nira dudmg thang Mt cia A nam phia trén truc
Ox thoa min tana =k (h. 33).
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Hinh 33
Dang y = kx + b cla dudng thing dua ra & muc ndy xem nhu mot trudng
hop dic biét cia dang tong quat. Viéc giai thich ¥ nghia hinh hoc cua tén
goi "hé s& goc k" ducc thé hién qua hai vi du don gian néu trong [?5]. Co
thé gidi thiéu cho hoc sinh khd giai bai todn sau:
Bai todn. Cho dutng thing A : y=ky+ b v6i k = 0. Goi M 1a giao diém
cia A voi truc Ox va Mt la tia cua dudng
thing A nam phia trén truc Ox (h. 34). 74

ﬁ:[i;l]. \

k N(xy. ¥y)
Chiing minh ring véi moi diém N trén tia \g
Mi, N # M, tacé MN cing huéng véi u. 0 M\ T
b) Goi a la goc gita hai tia Mx va Mt A

Ching minh ring tana = k. Hinh 34

a) Xét vecto

= W




Gidi :

b . .
a) Ta tinh duge M = (_E : D]. Lay N(xg: yg) thudc tia Mt thi yy > 0 va

Yo —
==V |= v
) (;; “”] .

vai yg > 0, suy ra vecto MN cung hudng vadi u.
1

vo = kxg+ b. Tacd

sy kxg + b
MN:[‘XU—F%;}!H]:( ﬂk‘i' Yo

ko |&l 1 I3

b) cosa = cos(i, i{) = = va sina = |1 — = .
2
]+| kk® +1 k= +1 \|'L'2+l
2

Do do tana = k.

Sa di SGK phai gidi thiéu cho hoc sinh biét dang phuong trinh dudng thang
theo hé s6 goc vi hai Ii do sau :

— Mot 1a gidp cho hoc sinh thidy duge mdi lien hé gita Hinh hoc vdi Pai so
(ham s6 bac nhit). Sau nay trong mon Giai tich, khai niém dao ham cta ham s6
lién quan mat thiét dén hé s6 géc cia dudng thang.

— Hai 1a khi tim phuong trinh téng quét cia dudng thing, hoc sinh thuong
phai giai hé phurong trinh tuyén tinh thudn nhat ¢é s6 an 16n hon sé phuong
trinh, cdc em s€ ling ting nén thudmg gia thiét dudng thing c6 phuong trinh
v = kx + b. Tat nhién 161 giai bai todn néi chung s& khong day da. Can phai
xét thém trudng hop dudng thing vuong goc véi Ox (khong ¢é hé s6 goc).

4. Mot diém can luu y trong §1 1a : Vi tri tuong d6i clia hai dudng thang duoc
xdc dinh qua viéc tinh cdc dinh thic cdp hai. Tuy nhién cé thé nhan biét
mot cdch nhanh chéng vi tri tuong déi dé qua ti s6 cua cic hé s6 a, b, ¢ va
a’, b’, ¢’ trong truong hop a, b, ¢ hodc a’, b’, ¢’ déu khic 0.

Truding hop a = 0 thi hai dudng thang ciing phuong (song song hodc triing
nhau) khi va chi khi a"= ().

Tuong tu doi véi cac hé s6 b va b,

I11 - TRA LOI [?7] VA HUONG DAN HOAT DONG

Mobi dudmg thing cé vo s6 vecto phidp tuyén, cdc vecta nay déu khdc 0 va
cung phuong.
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C6 duy nhat mot duvng thing di qua / v nhan 7 14 vecto phép tuyén.
7x — 5 = 0 la phuong trinh tong quét cha dudng thing, cé mot vecto phap
tuyén la ny(7 : 0).
mx + (m + 1)y — 3 = 0 14 phuong trinh téng quét ctua dudmg thing, ¢6 vecto
phap tuyén sy (m i m + 1), (Chii ¥ : i, # 0 véi moi m).
ky —2ky +1=0 1a phuong trinh tong quat cua dudng thiang khi va chi
khi & # 0. Liic d6, no ¢6 vecto phap tuyén 1a riy(1 ; -\2).
ﬁ 1
a) Puong thing A nhan vecto # = (3; —2) 1a mot vecto phép tuyén.
b) Thay toa do cha diém M vio v€ trdi phuong trinh clia A, ta dugc
31-21+120.SuyraM ¢ A.
Poivai Ntaco 3.(-1)-2.(-1)+1=0,suyra N € A.
Tuongtutadugc : Pe A, Qe AE g A.
ﬂ 2
— Khi @ = 0, phai ¢6 b # 0. Vecto phip tuyén n =(0;b) cing phuong
v6i J nén A vuéng géc véi truc Oy (song song hodc triing vdi Ox).
— Khi b =0, A vudng goc véi true Ox (song song hodc trung véi truc Oy).
— Khi ¢ = 0, phuong trinh cia A ¢é dang ax + by = 0, toa do diém O thoa
man phuong trinh cua A, Viy A di qua goc toa do O.
}% 3
a) AR = (—a ; b). Liy vectog # = (b;a) thi # la vecto phdp tuyén cha A.
Viy A c6 phuong trinh tong quat 4
bx—a)+alv—-0)=0 hay bx+ay-—ab=0.
b) bx + ay—ab=0< bx + ay = ab
bx LW

— =1 (doab=0)
ab ab

v::a»'—r+£:l.
b
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Phuong trinh clia dudng thing AB theo doan chin la =i % =1. Dang

tong quit 1a 2x —y + 2 = 0.

Liu y. Bai todn tim phuong trinh dudng thiang di qua hai diém bit ki chua
nén dé cap dén & diy. No sé duge ndi dén trong §2.

Gitip hoc sinh budc dau thira nhan khai niém "hé s6 goc cia dudng thang"
va ¥ nghia hinh hoc cua né.

a) Ay ¢6 hé s6 goc k= -1, a= 135"
b) A, c6 hé s6 goc k = 3, a = 60°.
A; song song hodc tring vdi As.

J2 a3

a) T - T = ﬁ] Vi ﬁz Cét nhau.

I -3, &

b} — =— # — = A, va A, song song.
)_2 e I 7 SONE song
_5 .
c) 5! = = = = A} va A, trung nhau.
1.4 24 =10

IV — TRA LOI CAU HOI VA GIAI BAI TAP

1. Cic ménh dé diing 1a : a), b), ¢).
Cic ménh dé sai la : d), e).

2. a)y=0,do Ox qua O(0 ; 0) va vudng gdc vdi J(0:1).
b) x =0, do Oy qua O(0 ; 0) va vudng goc vai i(1:0).

¢) Nhic hoc sinh canh gidc rang : Chi ¢6 dudmg thing di qua M va song
song vai Ox khi yy = 0, phuong trinh dudng thang 13 y — y = 0.

d) Puong thing di qua M va vuong géc véi Ox nhan i (1;0) 1a vecto phip
tuyén nén ¢6 phuong trinh

L.(x — xg) + 0.(y — yg) = 0 hay x — x;, = 0.
e) Budng thang OM di qua O nén c6 phuong trinh dang ax + by = 0. N6 lai
di qua M(xp;¥y) nén axy + byg = 0. Ta c6 thé 1y a = yg va b = —x; (thod

min a” + b> = 0). Viy duding thang OM c¢6 phuong trinh 1a ygv — xgy = 0.

91



3.

Toa do ctia diém B la nghiém cla hé phuong trinh

p—a—l=n |E=T2 5
’ = 5 Vay B=|-2;-—|.
x+3y+T7=0 y:—? 3

Ldy hai diém M(D:%], N[-—% ;[}] thuoe dudng thing AC thi vecto

—t 1 | A, .13 . i »
MN = [— % - E} 12 vecto phap tuyén cua dudng cao BB’ cua tam gidc ABC,

Phuong trinh dudng thang BB' la :
| 1 3 37
-——(x+2)- —(}- + —) =0 hay 2x + 5y + — = 0.
5 2 3 3
Gido vién ciing c6 thé ggi ¥ cho hoc sinh nhan xét ring vecta i =(2: 5) la

mot vecto phip tuyén cia dudng cao BB'. Tir do dp dung cong thic (1) dé
viét phuong trinh BB',

a) Puing th:ing PQ co phuong trinh §+ Lz =] hay x - 2y — 4 = (.

Duéng thiang A song song véi PQ c¢6 phuong trinh x — 2y + ¢ = 0 véi
c#—4.DoAc Anén3-2.2+¢c=0= ¢ = 1. Dudng thang cin tim ¢6
phuong trinh x — 2y + 1 = (.
b) Pudng trung truc cua doan PQ di qua trung diém J cia PO va vudng
o0c Vi ﬁj Dé dang tinh duge J = (2 ; —1) va Ej = (—4 ; =2). Phuong
trinh dudng trung tryc cua doan PO la 2x + y -3 =0.
a) Cdch I. DE ¥ ring M ¢ d nén dudng thing d’ déi xing véi d qua M s&
song song voi d. Lay diém A < d va goi A’ 1a diém d6i xting voi A qua M
thi A" € d’. Bai todn dua vé viét phuong trinh dutng thing qua A’ va song
song vGi d. Cu thé 1a :

) ) R ) Clx+1=4
Liy A(1: 1) e d, A(x": y") ddi ximg v&i A qua M thi e

y'+1=2
SuyraA'=(3;1).
Phuong trinh duding thing d’ c6 dang :
I(x-3)-1(y—1)=0hayx—y-2=0.

Cdch 2. Xét tap hgp cac diém A’ d6i xing véi A qua M. Dat A = (x; ; yg) va
A’=(x; y) la diém d6i xing véi A qua M.



X+xp=4 Xn=4—x
Taco: { L @{D

y+y=2 Dp=2-y
DoAednénxy—yy=0.Viyd-x)-2-y)=0=x-y-2=0. Day
chinh la phuong trinh cua 4.

b) Xét dudng thing A cé phuong trinh : x + y + m = 0. Dé thay A L d.
MeA<2+1+m=0= m=-3. Viy phuong trinh duong thang A di
qua M va vuéng goc véoi d la x + v =3 = 0. Goi M’ 1a hinh chiéu cua M
trén d. Toa do cua M’ 1a nghiém cta hé

3
x=y=0 Ty
X — ¥ - 2
X+y-3=0 3

-

Vay M’ = [E,E]
2 2

a) Hai dudmg thing cit nhau ¢ diém . : = .
29 29

b) Hai duding thang song song.
¢) Hai duoing thang triing nhau.



