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E3VI TRI TUONG POI CUA HAI PUONG THANG
Trong khong gian Oxyz, cho hai dwong thang d va d’cé phwong trinh lan lwot 1a:

X = xg + at x=xg+a's
d:{y=y9+bt va d:sy=yy+b’s.
Z:ZO+Ct Z:Z’0+C’S

Khi d6 d c6 VTCP u(a; b;c) vad' c6 VTCP ?(a’; b'; c’).biem M(x,; vo; Zo) thudc d.

& Néu u cung phwong u va M khong thuoc d’ thi d song song véid'.

& Néu u cung phwong u’ va M thudc d thi d trung véi d'.

Xo+at=x'g+a's
% Né&u hé phwong trinh< yo + bt =y’ + b’s () c6 nghiém duy nhit thi d catd’.
A + ct = Z,O + C,S

= N&u % va u’ khong cting phwong va hé () vo nghiém thi d va d’chéo nhau.
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E3VI TRI TUONG POI CUA HAI PUONG THANG
Trong khong gian Oxyz, cho hai dworng thang d va d’cé phwong trinh 1an lwot la:

X = xg + at x=xg+a's
d:<y=yo+bt vad:<y=y,+b’s.
Z:ZO+Ct Z:Z’()+C’S

Khi d6 d c6 VTCP u(a; b;c) vad' c6 VTCP ?(a’; b'; c").biem M (xy; vo; zo) thuodc d.

< Luuy:
Xo+at=x'g+a's

1) Néu hé phwong trinh< yo + bt =y’ + b's (x) ¢6 v0 s6 nghiém thi d trang véi d'.
A + ct = ZIO + C,S

2) Néu.u’ = 0 thi d vudng goc véi d-
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F3 CAC VI DU MINH HOA

%Vidu 1:

Trong khong gian véi hé toa dd Oxyz cho hai dwong thang d;: xT_l =Y - Z*

\ 2 —1 , : . Ne e~ : \ 2
vad,: % =2 - = % Xac dinh vi tri twong doi gitra hai dwong thang?

- J

4 Bai giai_

Pwong thang d, c6 VTCP u; = (2;1;—-2) va diém M(1;0; —2) € d;.
Pwong thang d, c6 VTCP u, = (—2;—1;2).

Ta thay u; = —u, suyrau, cung phwongvédi u, vaM ¢ d,.Vayd, // d,.
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E Vi du 2: .
_ Trong khéng gian Oxyz, xac dinh vi tri twong d6i ctia hai dwong thang

x—1 y+1 =z X—=3 y—3 z+2

A — A,
19 2 3 2 1 —2 1

- J

4 Bai giai

s=20

5 .Vay A, cat 4,.

Xéthé{—-1+2s=3-2t

1+2s=3—t {
3s=—2+1t
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%Vidu c}

x=14+mt x=1—-t'
Trong khong gian Oxyz cho hai dwong thang d: y=t vad:{y=2+2t".
z=-—1+4 2t 7 =3 —t'

Tim m d€ hai dwong thang d va d’ cat nhau. Khi d6 hay tim toa dé giao di€ém cta ching.

- J

4 Bai giai

1+mt=1—-t" (1)
Xéthé: <t =2 + 2t’ (2). Giai hé (2) (3) ta dworc {f, B %)
—1+2t=3-t" (3) -
Thay vao (1)ta dwocm = 0. Toa do giao diém 1a 1(1; 2; 3).
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Vi du 4: i
x=1-—-t

Trong khong gian Oxyz, cho duwong thang d: Sy = —1 + 2¢t, (t € R).
z=2—t

Lap phuwong trinh dwong thang di qua diém M (0; 1; —1) va song song véi d.

k)

RO rang M & d.

Ppudng thang d c6 mot vécto chi phuong lau = (—1;2; —1).
Pudng thang di qua diém M (0; 1; —1) va song song véi duong thang d ¢ phuwong trinh I3

x y—1 z+1 x y—-1 =z+1
— p— S — = p—
—1 2 —1 1 —2 1
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Trong khéng gian Oxyz, cho diém M(2; 1; 0) va duwong thang A:

x—1 y+1  z

2 1 T -1
Viét phwong trinh dwong thang d di qua M, cat va vudng goc voi A.

Bai giai — :
@- Goi H la giao diém cua d va 4, khi d6 gid cia MH vudng goc véi duong thang A.

H(1+42t;—1+4+¢t,—t), MH = 2t — 1;t — 2;—t), w, = (2; 1; —1) 13 VTCP cla 4.

TacO MH.U; =0 = 2(2t —1) +1(t —2) — 1(-1) =0 & t ==

W—l 4 2
~\3” 3’ 3

x =2+t

) Suy ra mot VTCP cua dwong thang d lau = (1; —4; —2).
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Vi du 6: \
Trong khéng gian Oxyz, cho diém M(0; —1; 2) va hai dwong thang

x—1 V+2 Z—3 x+1 y—4 Z—2
dyi—=""—"=—Sdy—— =" ="-

1 -1 2 -1 4

Lap phwong trinh dwong thang A di qua M, cat ca d, va d,.

@ Bai giai

MA—(t1+1 —1 2t1+1)MB—(2t2—1 —t2+5 4t,).
7
t, + 1= k(2t, — 1) h=5 7
M, A, B thang hang s MA = kMB < —t;—1=k(-t,+5) & 1= tl:f
2t, + 1 = 4kt, ) t, = —4
kt, = 2

= MB = (-9; 9; —16). 1 2
X y+ Z—

PDwong thang A di qua M(0; —1;2),vacé mét VTCPlau = (9; —9; 16) = A ST e T o
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VI TRI TUONG POI CUA PUONG THANG VA MAT PHANG

X = Xo+ at
Trong khong gian véi hé truc toa dd Oxyz, cho dwong thang d:<{y = yo + bt va
Z = Zj + ct

mat phang (P):Ax + By+ Cz+ D = 0.
Khi d6 d ¢c6 VTCP u(a; b; c) va (P) c6 VTPT n(4; B; C).Piém M (xy; Vo; Zo) thudc d.
Xét phwong trinh: A(xy + at) + B(yg + bt) + C(zy +ct) + D =0 (*).

Néu (*) c6 nghiém duy nhat thi d cat (P).

Néu (*) vo nghiémthid // (P).

Néu (*) c6 vo s6 nghiém thid c (P).

Luuy:
1) Néu u cung phwong véin thid L (P).
2)Néuz Liithid // (P)hoicd c (P).
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Trong khong gian Oxyz, 1ap phwong trinh duwong thang di qua diém A(3;—1;2) va
vudng goc véi mat phang (P):x+y—3z—5=0.

?

(P)c6 VTPTnp = (1;1;—-3).Dod L (P)nénd c6 VTCP np, = (1;1; —3)

Dwong thang d di qua diém A(3; —1;2) c6 VTCP np = (1; 1; —3)

~ xX—3 +1 Z—2
nen d: — = y_ = —.
1 1 —3
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Vi du 9:
% Trong khong gian Oxyz, cho mat phang (P):3x — 3y + 2z — 5 = 0 va dwong

x =—1+4+ 2t
thang d:<{y = 3 + 4t (t € R). Xac dinh vi tri twong doi cua d va (P).
zZ = 3t

-

?

Giao diém cua dwong thang d va mat phang (P) théa man phwong trinh:

3(—1+2t) —3(3+4t)+23t) —5=0«< 0t

= 17(v0 nghiém).
Tw do suy ra dwong thang d song song véi mat

phang (P).
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% Vidu 10:

Trong khéng gian Oxyz, cho diém A(1;2; 3) va mat phang (P):2x +y—4z+ 1 = 0.
Viét phwong trinh ctia dwong thang d di qua diém A4, song song véi mat phang (P),
dong thoi cat truc Oz.

-

3ai giai

Goi B(0; 0; b) 1a giao diém cla dwong thang d va truc Oz.
Ta céu_d’=1ﬁ =(—1;—-2;b — 3).

Vi dudrng thang d song song védi mat phang (P) nén:

ABnp,=0=-2-2—-4(b-3)=0s b =2.

Suyrau, = AB = (—=1;-2;—-1) = =1(1;2; 1).
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Trong khong gian véi hé truc toa dd Oxyz, cho dwong thang d va mat cau S(Z:R). Goi A 1a hinh
chiéu cua / trén d.

Néu IH>R thi d khong cat (S).

Néu IH=R thi d ti€ép xtc voi (S).

Néu [H<R thi d cat (S) tai hai diém phan biét.

Luwuy:

1) Néu IH=0 (ticla ddi qua tAm I ciia mat cau) thi d cat (S) tai 2 diém A, Bva AB Ia
dwong kinh cia mat cau.

2) Néu IH=R thi d la tiép tuyén cua mat cau.
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W) TIEP TUYEN CUA MAT CAU

Trong khong gian v&i hé truc toa dd Oxyz, cho mat cau S(7:R) va mot diém M ngoai mat cau. T
M ké cac tiép tuyén MA,, MA,, MA;,...(A{,4,,A3,...la cac tiép diém)

Cac tiép diém A4, 4,, A3, ...ndam trén mot dwong tron.



Eci\c VI DU MINH HOA

‘Trong khong gian Oxyz, cho mit ciu (S) c6 tdm (1, —2,3) va dwdng thing d c¢6 phwong trinh

x =14+ 2t
y = —1 — t. Biét rang (S) tiép xic vdi dwong thang (d). Viét phwong trinh (S).
z=1+2t

3ai giai

Vi mat cau (S) tiép xuc véi dwong thang (d), nén ban kinh mat cau (S) la:
R =d(l,d) = 12udl

ugl

voiM(1;—-1;1) € (d) ,m = (0;1; —2)vauy = (2; —1; 2) 1a m6t VTCP cta duwong thang (d).
s 727 — Tas — — \/270
Ta c6 [IM, ud] = (0;—4;-2) > HIM, ud]| =20, |[uy| = 3.SuyraR = —

20
Vay phwong trinh matcau (S) 1a: (x — 1)? + (y + 2)? + (z — 3)? = 5
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Cho dwong thang d: xTH = y__—zz = % Viét phwong trinh mat cau tam I(1; 2; —1) cat d tai cac
di€ém A, B sao cho AB = 2v/3 T
2 T T« - T Y M el L
Goi H la hinh chiéu cia I trén d nén toa dé cua H(—1 + 3t; 2 — 2t; 2 + 2t) S ~
—> — — B
valH = (=2 + 3t; —2t; 3 + 2t). > -~ "H

IHldeIH lu, ©IlHu,=03(-2+3t)+4t+6+4t=0t=0= H(-1;2;2)

> IH=/(-1-1)2+2-2)2+2+1)2=+13.MaAB = 2v/3 = AH = /3.

Do d6 ban kinh mitcau R = Al = JAH2 + HI2 =3 + 13 = 4.
Vay (x — D%+ (y—2)*+ (z+ 1)* = 16.
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Phwong trinh dwong thang song song véi du’ang thang d: le _Y*re _ %

1 -1
va cat hai dwong thang d;: xer1 yTH:Z; dz — y—IzzT?’la:
®x+1 y+1 z-2 e)x—l y z-1
-1~ 1 11 -1
o)x—l y 2 Z—3 O)x—l y z—1
—1 Chon B. 1 -1 1

Bai giai

Vecto chi phwongctadlau = (1;1;—1).
Goi A 1a dwong thang cAintimvad =4nd,, B =A4Nd,.
Suyra: A(—1+ 2a;—1+a;2—a),B(1—b;2+ b;3+ 3b).
Khi d6: AB = (=b—2a+2;b—a+3;3b+a+1).
Vi dwong thing A song song véi dwong thing d nén AB cling phwong véi 1.

Z d

—b—2a+2 b—-a+3 3b+a+1 (:){a—l :{A(l 0;1) Tathiya

Suy ra: 1 -1 T T 4 b= B(2:1:0)"

Vay phuwong trinh dwong thang A: x—Il —




BAI TAP TRAC NGHIEM
= JCAU 2.

~

Trong khong gian Oxyz, cho diém M(5; —3; 2) va mat phang (P):x — 2y +z—1 = 0.
Tim phwong trinh duwong thang d di qua diém M va vuéng goc (P).

o)x+5 y — 3 Z+2 o\x—5 )""3_2—2
—2 —1

1
@x—6 y+5 Z—3 ®x+5 y+3 zZ— 2
1 1
Bai giai Chon C.
x=54+1t
d qua diém M (5; —3;2) vavuong géc (P) nhanu = (1; —2;1) lavtcp c6 dang<y = —3 — 2t.
Z=2+t

Chot = 1 = N(6; —5:; 3)ed=>dx—6_y_—+25=$.




BAFFAP TRAC NGHIEM
CAU 3.

y—2 Z—9 o N

Trong khong gian Oxyz, cho dwong thang d: x_;l = —/— = —-vamdt phang (a) c6

phwong trinh m?x — my — 2z + 19 = 0 véi m l1a tham so. Tap hop cac gia tri m dé

d//(a)1a )

KX O O o © w2

Chon B.

Bai giai

Puong thang d di qua diém A(1; 2;9) va c6 mdt vécto chi phwongla v = (1;3; —1). |
Mit phang (a) c6 mot vécto phap tuyén la n = (m?; —m; —2).

Vid//(a) nénu.n

0cwﬁ—3m+2=o@r":¥
m=2

Khim=1thi(a):x —y—2z+ 19 = 0 chira diem Anénd c (a).
Khim = 2 thi (a): 4x — 2y — 2z + 19 = 0 khong chira diéem A nén d//(«).
Vay tap hop cacgiatrimde d//(a) 1a {2}.




"~ BAFFAP TRAC NGHIEM

| CAU 4, N

Trong khong gian toa dd Oxyz, cho duwdng thang d c6 phuong trinh xy = 11++ttvé mat phang (a) cd
z=1-—t
phuong trinh m?x — 3y + z + 3m = 0 (m la tham s6). Tap hop tat ca cac gia tri cia m dé dudng
. thang d song song v&i mat phang (a) |a y
A JoRmey 0O c J& O w2
Bai giai Chon B.

d c6 vecto chi phuvong la: u = (1;1; —1) va di qua diém M(—1;1; 1)
(a) c6 vecto phap tuyén la: 7 = (m?; — 3; 1)

Do d song song véi (a) nén (%1 =0 _ Jm*-3-1=0 o Jm? =4
—m*—-3+1+3m#0 —-m*+3m—2+#0

= m =12 Sm=—2 V3 = -2
m+*1m# 2 B ym=—e
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Xem lai cac dang bai tap trén

Xem trwéc phin I1I- KHOANG CACH TU MOT PIEM DEN MOT
DUONG THANG, KHOANG CACH GI0A HAI PUONG THANG
CHEO NHAU.




