§1. PHUONG TRINH PUONG THANG

1. Vecto chi phuong cltia dudng thdng
A, Trong mét phéng Oxy cho dudng thang A Ia dé thi clia ham s6 y = %x.

a) Tim tung do clia hai diém M, va M nam trén A, c6 hoanh d¢ Ian lugt & 2 va 6.

b) Cho vecto & = (2; 1). Hay ching t M,M ciing phutong vai u.

yll
L
M
M, . i
o X
A
Hinh 3.2

. Dinh nghia

Vecto u dugc goi la vecto chi phwong ciia duong thang A néu

o u #0 va gid cua u song song hodc triung voi A.

Nhdn xét

~Néu u I mot vecto chi phuong cla dudng thing A thi ku (k # 0) cing la
mot vecto chi phuong cia A. Do d6 mot dudng thang c6 vo s6 vectd
chi phuong.

— Mot dudng thing hoan toan duge xdc dinh néu biét mot diém va mot vecto
chi phuong clia dudng thing do.
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2. Phuong trinh tham s6 ctia dudng théng
a) Dinh nghia
Trong mat phing Oxy cho dudng thing A di qua diém M (x,; y,) va nhan
u= (4 3 up) lam vecto chi phuong. Vai moi diém M(x ; y) bat ki trong mat

phéng, tac6 MM = (x — xy; y — y,). Khi d6

Me Ao MM cing phuong Vi u & MM = tu

YA
. 4 X=X, =M,
P TP Ve am
Y=y, =1,
M Xx=x +1u
Al
= (1)
Mo . Y=y, +1u,
O/ X -
/"
X
Hinh 3.3

Heé phuong trinh (1) duge goi 1a phuong trinh tham sé clia dudng thang A,
trong d6 t 1a tham so.
Cho ¢ mot gid tri cu thé thi ta xdc dinh duge mot diém trén duong thang A.

Az Hay tim mot diém c6 toa do xac dinh va mét vecto chi phuang cla dutng thang co
phuang trinh tham s

x =5-6t

y=2+8Lt.
b) Lién hé giita vecto chi phuong va hé so goc ctia duong thang
Cho dudng thang A ¢6é phuong trinh tham s6

{x = X, +1u,

Y=Y, + 1.
Néu u, # 0 thi tir phuong trinh tham s6 cua A ta ¢6

I—Iﬂ
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I
suyra y-—y,= f—{.r—xg).
1

u
bit k= -2 tadugey - y, = k(x - x,).
u

YA Y

0L ~A
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= ¥
o
Y
/
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a) b)
Hinh 3.4
Goi A la giao di€ém cta A véi truc hoanh, Av la tia thuoéc A & vé nira mat
phing toa d6 phia trén (chifa tia Oy). Pat @ = xAv, ta thiy k = tanez. S6 &
chinh la k¢ 56 géc cua dudmg thang A ma ta da biét & 16p 9.

Nhu vay néu dudng thing A c6 vecto chi phuong U= (g s up) voi u, # 0 thi

) u

A c6 hé 56 goc k= =
u
1

éa Tinh hé s6 goc clia dudng thang d co vecto chi phuong Ia U= (-1; v/3).

@ Vi du. Viét phuong trinh tham s6 ctia dudng thing d di qua hai diém A(2 ; 3)
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va B(3 ; 1). Tinh hé s6 géc cua d.
GIAI
Vi d di qua A va B nén d c6 vecto chi phuong AB = (1 ; -2)

< = L | x=2+1
Phuong trinh tham s6 cua d la
y=3-2t.
, Uy -2
Hé s6 géccuadlak = e = =2,
u



3.

Vecto phdp tuyén ctia dusdng théng

=-5+2t

A-# Cho dudng thang A c6 phuong trinh {x - P va vecto n = (3 ; =2). Hay
+

y ~-—
chimng to n vudng goc vai vecto chi phuong cla A.

. Dinh nghia

| Vecto n duge goi la vecto phdp tuyén ciia duong thing A néi
. n#0 va n vuong géc véi vecto chi phitong ciia A.

Nhdan xét

~Néun Ia mot vecto phdp tuyén cua dudng thang A thi kn (k # 0) cling
12 moét vecto phap tuyén clia A. Do d6 mot dudng thiang cé v6 s6 vecto
phdp tuyén.

— Mot dudng thang hoan toan duge xdc dinh néu biét mot diém va mot vecto
phdp tuyén ctia no.

Phuong trinh t8ng quét clia dudng thang

Trong mat phing toa dé Oxy cho dudng
thang A di qua diém M(x,; y,) va nhan

yll

;; (a ; b) lam vecto phap tuyén.
V6i méi diém M(x ; y) bét ki thuoéc mat
phing, ta ¢6 : MM = (x—x45 Y= Yp).

Khid6: M(x;y)e Ae> n L MM

Salx—x) +b(y-y,)=0
& ax + by + (—ax, — by,) =0
Sax+by+c=0

V01 ¢ = —ax, - by,
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a) Dinh nghia

. Phuong trinh ax + by + ¢ = 0 véi a va b khong déng thoi bang 0,
dgc goi 1 phuong trinh tong qudt ciia dwimg thing.

Nhdn xét. Néu dudng thing A c¢6 phuong trinh 1a ax + by + ¢ = 0 thi A ¢6
vecto phap tuyén la n=(a : b) va c6 vecto chi phuong la u = (=b; a).

&5 Hay chimg minh nhan xét trén.

b) Vi du. Lap phuong trinh téng quét ctia dudng thing A di qua hai diém
A(2:2)vaB(4;3).

GIAI

Puong thing A di qua hai diém A, B nén c6 vecto chi phuong 1a AB = (2 ; 1).

Tir d6 suy ra A cé vecto phap tuyén la n = (=1 ; 2). Vay dudng thing A c6
phuong trinh téng quat 1a :

(-1).(x-2)+2(y-2)=0
hay x=2y+2=0.

Aﬁ Hay tim toa do cla vecto chi phuong cla dudng thang c6 phuong trinh :
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3x+4y+5=0.

¢) Cdc truong hop ddc biét

Cho dudmg thiang A c¢6 phuong trinh
tong quat ax+by+c=0 (1) yA

¢ Néu @ = 0 phuong trinh (1) trd thanh

by+c=0hayy= —%-
Khi d6 dudng thing A vuéng géc vai

truc Oy tai diém (0 : *CE) (h.3.6).

Hinh 3.6



e Néu b = 0 phuong trinh (1) tré thanh ax + ¢ =0 hay x = ot
o

Khi d6 dudmg thing A vubng géc véi truc Ox ya A
tai diém [._5 : 0] (h.3.7).

a

Hinh 3.7
® Néu ¢ = 0 phuong trinh (1) tr¢ thanh ax + by = 0.
Khi d6 dudmg thing A di qua géc toa do O (h.3.8).

x ¥

Hinh 3.8

e Néu a, b, ¢ déu khéc 0 ta c6 thé dua phuong trinh (1) vé dang

i+i =1 (2) yh
a, b,
. . \\“2
vir a,= _ip bU= _i. N b
a b
M

&
o
¥

LS

A

Hinh 3.9

Phuong trinh (2) dugc goi la phuonmg trinh duomg thdng theo doan chdn,
dudng thing nay cit Ox va Oy ldn luot tai M(ay; 0) va N(0 ; by) (h.3.9).
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A? Trong mat phang Oxy, hay vé cac dudng thang c6 phuang trinh sau day :
d,:x-2y=0;
dy:x=2;

dy:y+1=0;

d4:-g-+£-=1.

5. Vit tuong d8i cla hai dudng théng
Xét hai dudng thing A, va A, ¢6 phuong trinh t6ng quat ldn lugt 1a
ax+by+c,=0 va ax+by+c,=0.
Toa do giao diém cua A, va A, 1a nghiém cua hé phuong trinh :
G]I+bly+|:‘1 =0

(D
a,x+ b?_y +c, = 0.

Ta ¢6 cac truong hop sau :
a) He (I) c6 mot nghiém (xq: ¥g ), khi do A, cat A, tai diém My(xg: ¥o)-
b) Hé (I) ¢6 vo s6 nghiém, khi d6 A, tring véi A,

c¢) Hé (I) v6 nghiém, khi d6 A, va A, khong c¢6 diém chung, hay A, song
song vai A,
EX vi dy. Cho dutmg thing d c6 phuong trinh x — y + 1 = 0, xét vi trf tuwong d6i
ciia d v6i mbi dudng thing sau
A t2x+y-4=0;
Ayix—y=1=0;
A

32X =2y +2=(.
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GIAI

a) Xét d va A, h¢ phuong trinh
x=y+1=0
2x+y—4=0

c6 nghiém (1 ; 2).

Vay d cat A, tai M(1 ; 2) (h.3.10).

Hinh 3.10
: yA
b) Xét d va A, , h¢ phuong trinh d
x=y+1=0 ) 1 / b
vO nghiém.
x—y=1=0 -1/ =
o| /1 X
Vayd// A, (h.3.11). / /f
Hinh 3.11
g : . YA
c) Xétd va A, h¢ phuong trinh d
x—=y+1=0 (1) 1/
2x=2y+2=0 (2) q
c6 vo sO nghiém (vi cic h¢ so / o x
cua (1) va (2) ti l¢). a

Viy d = A, (h.3.12).
Hinh 3.12

éa Xét vi tri tuong d6i ciia dudng thang A : x - 2y + 1= 0 véi méi dudng thang sau :
d,:=3x+8y—3=0;
d,:y=-2x,
dy:2x+5=4y.
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6.

Géc gilia hai dudng théng

Ag Cho hinh chir nhat ABCD co tam / vacaccanh AB=1, AD = /3. Tinh s6 do cac
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goc AID va DIC .

Hinh 3.13

Hai dudng thang A, va A, cit nhau tao thanh bon géc. Néu A, khong vuong géc
véi A, thi géc nhon trong s6 bon géc do duoce goi 1a goc gitia hai duong thing
A, va A,. Néu A, vuong géc v6i A, thi ta n6i géc gilta A, va A, biang 90,
Trudng hop A, va A, song song hodc trung nhau thi ta quy uGc géc gitra A, va
A, biing 0°. Nhur viy géc giita hai dudng thing luon bé hon hoac bang 90°.

Giée giiia hai dudng thang A, va A, dugc ki hiéu 12 [al e ) hoac (A, A,).

Cho hai dudmg thiang

Ajtax+by+e =0,

A,:ax+by+c,=0.
e

bat p= (.a:&l. ﬁz) thi ta thay ¢ bang hoac b véi géc gitra E vil ;2. trong dé

— —

n,, n, lan luot 1a vecto phép tuyén cia A, va A,. Vicos@ =0 nén ta suy ra

cosgp= IC{}S ”1'”"]

Vay M

ia] a,+ blbz‘ /
cos@= :
2 2 2 2 A
JGI +bl t.i':! +sz 2

Hinh 3.14




15 Chay
-rilJ_ﬂ.zﬁ;T; J_i: < aa,+bb, =0,

® Néu A, va A, ¢6 phuong trinh y = k,x + m, va y = k,x + m, thi

A LA, & kky=-L.

7. Céng thic tinh khodng céch tir mét diém dén mét dudng thang
| Trong mdt phdng Oxy cho duong thang A cé phwong trinh
ax + by + ¢ = 0 va diém My (xy ; yo). Khoang cdach tir diém
My dén duemg thing A, ki hiéu la d(My, A), duge tinh bdi
cong thire

axg +byg +c¢
d(Mﬂ.aty:' — §
Va* +b?
Yi m
CHUNG MINH »
Phuong trinh tham s6 ctia dudng thing m di n :
qua My(xy: yg) va vuong goc voi  dudng N
thing A 1a : H
i 0 x
xX=x,+ta / \}"
y=Y,+tb
Hinh 3.15

trong dé " (a ; b) 1a vecto phap tuyén cua A.

Giao diém H cuia dudng thing m va A éng vdi gid tri cia tham s6 1 nghiém

t,, cla phuong trinh :

a(xg+ta)+b(yg+th)+c=0.

ax, + by, +c

Taco ty =———-'1,,—Q,}—-
a +b”

V&y dlém H= (.1'0 +fHa . yﬂ +be}.
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Tudosuyrad(My,A)= MyH = \/UH - Xy )2 +(yy —_110]2

} 3
va© +b°

&10 Tinh khodng cach tir cac diém M(—2 ; 1) va O(0 ; 0) dén dudng thang A co phudng
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trinh 3x -2y -1=0.

Cau hoi va bdi tép
Lap phuong trinh tham s6 cia dudng thing d trong méi trudng hop sau :
a) d di qua diém M(2 ; 1) va c6 vecto chi phuong u =(3:;4);
b) d di qua diém M(-2 ; 3) va c6 vecto phdp tuyénla n =(5: 1).
Lap phuong trinh tdng qudt cua dudng thang A trong mdi trudng hop sau :
a) A di qua M(-=5; —8) va c6 hé s0 géc k=-3 ;
b) A di qua hai diém A(2 ; 1) va B(—4 ; 5).
Cho tam gidc ABC, biét A(1 ;4),B(3:-1)vaC(6:2).
a) Lap phuong trinh téng quét ctia cdc dudng thang AB, BC va CA ;
b) Lap phuong trinh téng quét ctia dudmg cao AH va trung tuyén AM.
Viét phuong trinh téng quédt cha dudng thing di qua diém M(4 ; 0) va
diém N(O ; =1).
Xét vi tri tuong d6i clia cdc cap dudng thang d; va d, sau day :

a) di:4x—-10y+1=0 va dy :x+y+2=0;
xX=5+t
b) dy:12¢-6y+10=0 va dy:{"
= ¥=342
x=—-6+>51
c) dy :8x+10y—-12=0 va dy : '
© ly=6-4r

x=2+2t

Cho dudng thiang d ¢6 phuong trinh tham s6 { 33
y=3+1.

Tim diém M thuoc d va cdch diém A(0 ; 1) mot khoang bang 5.



Tim s6 do clia géc giita hai dudng thing d, va d, 14n luot c6 phuong trinh
dy :4x—-2y+6=0va dy :x-3y+1=0.

Tim khoang cdch tir mot diém dén dudng thing trong cdc trudng hop sau :

a) A(3:5), A:dx+3y+1=0;
b) B(1 ; -2), d:3x-4y-26=0;
c) (1 2), m:3x+4y—-11=0.

Tim bén kinh ctia dudng tron tam C(-2 ; —2) tiép xiic véi dudmg thang
A:5x+12y-=10=0.



