§3. PHUONG TRINH
DUONG THANG TRONG KHONG GIAN

Hinh anh cla cac duding thang trong khéng gian — céc ciu vuot trong thanh phd va qua séng
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Ta da biét trong hé truc toa do Oxy phuong trinh tham s6 clia dudmg thing c6

X=xp+ia
d{mg{ 0 1

v6i af +a3 #0 (h.3.14a).

Y=¥ + !ﬂz

Nhu viy trong khong gian Oxyz phuong trinh clia dudng thang ¢6 dang nhu
thé nao ? (h.3.14b)

y i z |
M M
0 . 0 _
4 x / 4
A Gy
/ ,/
X
a) Buting thdng trong mat phdng b) Buting thdng trong khong gian

Hinh 3.14

I- PHUONG TRINH THAM SO CUA PUONG THANG

A1 Trong khéng gian Oxyz cho diém M(1;2; 3) va hai diém M, (1+t;2+t;3+1),
M, (1+2t;2+2t; 3+ 2f) di dong véi tham s6 t. Hay ching to ba diém My , My, M,
ludn thang hang.
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_ Dinh i

. Trong khong gian Oxyz cho duong thang A di qua diém
ﬁ My(xy : Yo 3 Zo) va nhdn a = (a, ; ay ; az) lam vecto chi
phicong. Piéu kién cdn va du dé diém M(x ; y ; z) nam trén A
la c6 mot s6 thue t sao cho

A= Iﬂ + fﬂl
y=Yyot+ia
Z=2p + fﬂ3.



Ching mink
Tacd: MgM =(x—xp:y—Yg:2—Zph
Diém M nim trén A khi va chi khi MyM ciing phuong véi @, nghia la

—— —— -

MoM =ta voitlamot s6 thuc. Diéu nay tuong duong véi

X—=Xp= fay X=X + fﬂ]
y=yg=ta, hay qy=yg+ia,
IT'ZOZFG:; z=;-*ﬂl-l-.!'a3.

- Dinh nghia

. Phuong trinh tham sé cua dwomg thing A di qua diém
Jiﬁ ; N F * = w
. My(xq ;5 ¥o 3 zg) va c6 vecto chi phuong a=(ay; ay; a3) la

phuong trinh c6 dang

, X =X +ta
4 Y=Y tiay
' 2=z +lay

& trong do t la tham s6.

15" Chit y. Néu ay, ap, a3 déu khdc 0 thi ngudi ta con ¢6 thé viét phuong trinh
cia dudng thang A du6i dang chinh tdc nhu sau :
X=X _Y-Yo _Z"%

al > ay

e

Vi du 1. Viét phuong trinh tham s6 clia dudng thing A di qua diém
M(1 : 2 :3) va c6 vecto chi phuong 1a a = (1 ; 4 ;-5).

£

;- [

x=1+t
Phuong trinh tham s6 cia A 1a: {y=2-4¢

z=3-5t.

Vi du 2. Viét phuong trinh tham s6 ctia dudng thang AB véi A(l ; -2 ; 3) va
B(3;0;0).
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G.mt.

Puimg thing AB ¢6 vecto chi phuong AB = (22 ; -3).
x=1+2t
Phuong trinh tham sO cua ABla: {y=-2+2¢
z=3—3t.
x=1+t1
Vi du 3. Ching minh dudng thing d : {y=2+2¢ vudng géc v6i mat phiing
z=4+3t
() : 2x+4y+62+9=0,
Giai
d c6 vecto chi phuong @ =(1:;2;3);
(&) c6 vecto phdp tuyén 71 = (2:;4:6).

Taco n =2a, suyrad L(a).

Az Cho dudng thang A c6 phuong trinh tham s6

l.r=—l+?.r
y=3-3¢t
]:=5+4.’.

Hay tim toa do cla mot diém M trén A va toa d6 mot vecto chi phuong cla A.
II- PIEU KIEN PE HAI PUONG THANG SONG SONG, CAT NHAU,
CHEO NHAU

&3 Cho hai dueng thang d va d' ¢6 phuang trinh tham s6 1an luct 1

x=3+21 J_r:2+r’
d:qy=6+44 va d:{y=1=r
=4+t l:=5+2r’.

a) Hay chimg t3 diém M(1 ; 2 ; 3) 1 diém chung cla dva d';
b) Hay chimg té d va d' c6 hai vecta chi phuong khéng cling phuang.
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Trong khong gian Oxyz cho hai dudng thing d, d’ c6 phuong trinh tham s6
lan luot la
X =Xy +1a, x=x,+1'q
d:\y=yg+tta, va d’':{y=y,+t'd,
z= 2z +1a, z=zy+1'a;.

Sau day ta xét vi tri tuong d6i giita-d va d’, nghia 1a xét diéu kién dé d va d’
song song, cat nhau hodc chéo nhau.

1. Piéu kién dé hai duong thing song song M a . d
Goi d=(a;;a,;a3) va @' =(aj; ay; a3) d
lan luot la vecto chi phuong cua d va d'. T %
Léy diém M(x,:y:2,) trénd (h.3.15). &
Hinh 3.15

Tacé:

-1 d 5 d” khi va hi khi d=ka

i song song vol 1 va chi Khi

@ BiEe Med'.

Ddc biét ;

o . % ) » a:ka’
d triung voi d’ khi va chi khi ,
' Med'.

Vi du 1. Chimg minh hai dudng thing sau day song song :

x=1+t x=2+42¢

d:iy=2t vi d':qy=3+41

z=3-t © lz=5-21.
;‘-P-

d c6 vecto chi phuong @ =(1;2;-1),ldyM(1;0;3)e d;
d’ c6 vecto chi phuong @’ =(2;4;-2).

Vi @ =—a va M khong thudc d’'nén d song song véi d'.

1
2



Aat Chitng minh hai dudng thang sau day triing nhau :

x=3—t x=2-3¢
d:{y=4+t va d:3y=5+31
z=5-2t z=3-61

2. Piéu kién dé hai duong thang cdt nhau

. Hai duong thang d va d’ cdt nhau khi va chi khi hé phuong
- trinhant, t’ sau

| xo +ta; = xp +1'a
| Yottay=yg+tay ()
zg +tay =zp +1'ay
- ¢6 diing mot nghiém.
85" Cha y. Gid sir hé (I) c6 nghiém (z: 1), d€ tim giao diém M, ctia d va d'ta

c6 thé thay to vao phuong trinh tham sG cta d hodc thay ra vao phuong trinh

tham so cua d'.

Vi du 2. Tim giao diém cua hai dudng thang sau :

x=1+t¢ X=2=2¢
d:<y=2+3t va d"<y=-2+¢
z=3-¢ z=1+3¢.
di
1+t=2-2¢ (1
Xét hé phuong trinh <2+3t=-2+¢ (2)
3-t=1+3/ (3)

Tir (1) va (2) suy ra t = =1 va "= 1. Thay vao phuong trinh (3) ta thiy n6 thoa
man. Vay hé phuong trinh trén ¢6 nghiém lar=-1,+" = 1.

Suy ra d cit d'tai diém M(0 ; -1 : 4).
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3. Diéu kién dé hai duong thang chéo nhau

Ta biét ring hai dudng thing chéo nhau néw chiing khéng ciing phuong va
khong cit nhau. Do vay

. Hai dwong thang d va d’ chéo nhau khi va chi khi a va a
F khéng cung phuong va hé phicong trinh

Xo+1ay = xy+1'a]

Yo +ay = yo+t'a;

zo +tazy = zg+t'aj

& vO nghiém.

Vi du 3. Xét vi tri tuong déi giita hai duong thang

r=130¢ x=1+3
d:{y==1+3t va d':{y=-2+2
z=5+t z=-1+27.

L

Giai

d
—

/
d
\?\

Hinh 3.16

Tac6:a =(2:3:1)vaa =(3;2;2).

Vi khong ton tai s6 k dé @ =ka” nén a va @’ khong ciing phuong. Tir d6 suy
ra d va d' hodc cit nhau hodc chéo nhau (h.3.16).

14+2t=1+3¢
Xét hé phuong trinh : ¢ —1+3r=-2+2¢
5+t=—1+21.

87



9
Tir hai phuong trinh diu ta dugc r=~% va = —é, thay vao phuong trinh
cudi khong thoa man.

Ta suy ra hé trén vo nghiém. Vay hai duong thing d va d' chéo nhau.

Vi du 4. Chimg minh hai dudng thing sau dday vuong géc

x=5-1 x=9+21
d:{y=-3+2t va d':{y=13+3"
z=4¢ z=1-t.
g‘ -

d va d'1an lugt c6 vecto chi phuong la @ =(=1:2;4)vaa =(2:3;-1).
Tacé a.a’ =—2+6-4=0.

Suyradld .

Nhdn xét. Trong khong gian Oxyz cho mit phing (@) : Ax+ By + Cz + D =0
X=X +1a

va dudng thing d : {y=yo+1a,
z=2zy+tay.

Xét phuong trinh A(xy +ta)+ B(yg +tay )+ C(zg +ta3)+ D=0 (tladn). (1)

— Néu phuong trinh (1) vd nghiém thi d va (@) kﬁﬁng c6 diém chung, vay
d// (@) (h.3.17a).

T LT
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— Neéu phuong trinh (1) ¢6 ding mot nghiém r = 1, thi d cit (@) tai diém
M{:,(ID + fﬂﬂ] ;}’U + fﬂﬂ2 ;:ﬂ + fﬂﬂ3:| {h.3. ]?b}.

— Néu phuong trinh (1) ¢6 v6 s6 nghiém thi d thudc (&) (h.3.17¢).

AS Tim s6 giao diém clia mat phing () : x + y + z — 3 = 0 véi dudng thang d trong

cac trudng hop sau :
x=2+t x=1+42¢ x=1+5¢
a)d: {y=3-t, byd: <y=1-t ; c)d:{y=1-4t
=l z=1-t z=14+31.
BAI TAP

1. Viét phuong trinh tham s6 cua dudng thing ¢ trong mdi trudng hop sau :
a) d di qua diém M(5 ;4 : 1) va c6 vecto chi phuong a =(2:-3:1);

b) d di qua diém A(2 ; =1 ; 3) va vuéng géc v6i mat phing (@) c6 phuong trinh
xX+y=-z+5=0;
x=1+2¢
c) d di qua diém B(2 ; 0 ; —3) va song song v6i dudng thaing A : < y=-3+3r ;
=4

d) d di qua hai diém P(1;2;3)vaQ(5:4;4).

2. Viét phuong trinh tham s6 ctia dudng thing 1a hinh chiéu vuéng géc cua dudng

x=2+t
thang d: {y=-3+2¢
z=1+31

lan luot trén cdc mat phing sau :
a) (Oxy) ;
b) (Oyz).
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3. Xét vi tri twong do6i cha cdc cip dudng thing d va d’ cho bdi cdc phuong

6. Tinh khodng cich giita duong thang A :
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trinh sau :
x=-3+2¢
a)d:{y=—-2+3t

x=1
byd:{y=2
3

(x=5+1
y=-1-41";
Mz=2{]+r'

(x=1+21
y=—1+2¢

z= 2-2¢

Tim a dé hai dudng thing sau day cat nhau

Tim s6 giao diém cta dudng thang d v6i mat phﬁng_ (@) trong cdc trudng

x=1+at
d:{y=t
z==1+2t
hop sau :
(x=12+4t
a)d:{y=9+3t
z=1+t
x=1+¢
b)yd:{y=2-t
z=1+2t
=1+t
c)d: iy=1+2¢
z=2-3t

va

d:

x=1-¢
y=2+2t
z2=3-¢,

va(@):3x+5y-z-2=0;

vi(ad):x+3y+z+41=0;

vi(a):x+y+z-4=0.

(@):2x—=2y+z+3=0.

x==3%2
y=-1+3t
z=-1+4+2t

va mat phﬁng



x=2+t
7. Cho diém A(1 ; 0; 0) va dudng thing A : < y=1+2¢
=1

-3

a) Tim toa d6 diém H 12 hinh chiéu vuong géc ciia diém A trén dudng thing A.
b) Tim toa d6 diém A’ d6i xing v6i A qua dudng thing A.

8. Cho diém M(1 ;4 ;2) vamat phing (@) : x+y+z—1=0.
a) Tim toa do diém H 13 hinh chi€u vuong géc cia diém M trén mat phang ().
b) Tim toa do diém M’ dGi xtng v6i M qua mat phiing (c).
¢) Tinh khoang cdch tir diém M dén mit phing ().

9. Cho hai dudng thing

x=1-t x=1+t
d:dy=2+2t va d':{y=3-2
z=3¢t z=1.

Chimg minh d va d’ chéo nhau.

10. Giai bai todn sau diy bing phuong phap toa do :
Cho hinh 1ap phuong ABCD.A'B'C’'D’ ¢6 canh bang 1. Tinh khodng cach tir
dinh A dén cdc mat phing (A'BD) va (B'DC).



