CHU DE 16: VIET PHUONG TRINH PUONG THANG
w Dang 1. Viét phuwong trinh dwong thing khi biét vecto chi phwrong
Puong thang di qua diém M(X,;Y,;Z) VO1 vecto chi phuong u= (a;b;c) co:
X =X, +at

- Phuong trinh tham sb: {y = yo+bt (teR)

z=274,+ct

4 X —X - 7Z—7 . o« A <A
- Phuong trinh chinh tac 1a: oY Yo_ % v6i diéu kién abe # 0

a b c
Phwong phap gidi
B Puong thiang d c6 vécto chi phuong le da biét
B Puong thing d song song duong thang A, suy ra u: = uj

B Duong thing d vudng goc v6i mit phing (P), suy ra 1?(; = E .

Vi du 1: Trong khéng gian toa d6 Oxyz, phuong trinh dudng thing qua diém A(1—2 3)va trung diém cia
BCvéi B(21,-3)va C(2395) la

x-1 y+2 z-3 B x-1 y+2 z-3

A. .
1 -2 3 2 1 2

x-2 y-2 z-1 D x-1 y+2 z-3
1 4 -2 1 2 27

C.

Loi giai
x-2 y-2 z-1

Trung diém cua BC la M(2;21):>ﬁ :m:(1;4;—2):>d: 2 5

. Chon C.

Vi du 2: Trong khong gian toa d6 Oxyz, cho ba diém A(0;—1,2); B(-2: 3 5); C(4;,0,—7) . Piém M thudc canh

BC sao cho S, =25,y - Phuong trinh duong thang AM la:

A X_yHl_z=2 p Xyl _z-2
1 -3 3 2 1 2

C. X—2:y—1:z+3. D.§:y+1:z—2'
2 2 -5 2 2 5

Loi gidgi

Ta cO S,py = 25,0y VA M thudc canh BC nén BM = 2MC

<:>(XM+ZYM _3;ZM _5):2(4_XM;_YM;_7_ZM):M(Zt_‘g):m:(ZZ_Q

x-2 y-1 z+3
2 -5

Phuong trinh dudng thang AM la: Chon C.

Dang 2. Viét phwong trinh dwong thing khi biét cip vecto phap tuyén




, 7 R u,la -
Néu duong thing d c6 cip vecto phap tuyén 1a ava b ticla {_° ™ _ thi u, = [a;b} .
u,Lb
Mot s6 cac truong hop thuong gip:

B Duong thing d vudng goc hai dudng thang A; va A,, suy ra uj = [u A Un, }

B Puong thing d song song vi mit phiang (P) va (Q), suy ra ﬁ; = [ﬁ; ;no] .

B DPuong thing d song song voi mit phang (P) va vudng goc véi thuong thang A, suy ra 1Td' = [np;u A]

_

B Puong thing d nam trong mit phang (P) va song song voi mit phang (0), suy ra i = [np;no} .

B Duong thing d nim trong mit phang (P) va vudng goc v6i dudng thang A, suy ra le = [np;u AJ.

x+1 y-1 z-3
2 1 3
(P):x—y—z—1=0. Viét phuong trinh dudng thang A di qua A(l;1;-2), song song véi mit phang (P) va

Vi du 1: Trong khong gian Oxyz, cho duong thang d: va mit phang

vuodng goc voi duong thing d.

Loi gidi

APy [uln, o

0 {AJ_(d)j{—A‘ _(’P):>uA:[n(P);ud}:(z;S;_@
u, Lu,

Suy ra phwong trinh duong thing A 13 Xz_lzy_lzz+32_

Vi du 2: Trong khéng gian toa dd Oxyz, cho (P):x+y+z+1=0,(Q):x—y+z—2=0va diém A(l;-2;3).

Phuong trinh ndo dudi day 1a phuong trinh dudng thang di qua A, song song voi (P) va (Q)?

Xx=—1+t x=1 Xx=1+2t x=1+t

A y=2 . B.{y=-2 . C.iy=-2 . D.{y=-2 .

z=-3—1 z=3-2t z=3+2t z=3—-t
Loi gidgi

Pudng thing can tim song song véi (P) va (Q) nén uj = [%,@] =2(1;0;-1).

x=—1+t
Dodod: cy=2 . Chon A.
z=-3-t

Vi du 3: Trong khong gian v6i hé toa d6 Oxyz, viét phuong trinh duong thang d di qua diém A(-1;0;2) va
song song v6i hai mat phang (P):2x —3y+6z+4=0va (Q):z+y—2z+4=0




x=-1 x=1 X =-1 X =-—1
A. {y=2t B. {y=2t C.iy=2t D. {y=2t
z=2—t z=2—t z=-2+t z=2+t

n, =(2-36) — —
Tacd {_ .. ( ):{np;nQ}:(O;IO;S)
n, =(1;1;-2)

Pudng thing d qua A(-7;0;2) va nhan [ﬁ;; H;] = (0;10;5) 1a mot VTCP

x=-1
=d:qy=2t (teR).ChonD.
z=2+t
, < 1% NP 2 x-1 y+1 =z . .
Vi du 4: Cho mdt phang (P):4x—-y—-z—-1=0va dudong thang d:T=—2=T. Phuong trinh duong

thang qua A4(1;2;3) song song véi (P) ddng thoi vudng goc véi d la:

x-1 y-2 z-3 B x-1 y-2 z-3
1 ) 1 T 2 2

A.

x-1 y-2 z-3 D x-1 y-2 z-3
) 1 3 ) 1 -1

C.

Loi gidi

Taco: u, =(2;-2;1);n,,, = (4—1;-1). Suyra u, = [Q;E} = (3:6;6)=3(1;2;2)

Do viy A:Xl—l:y—Z:Z—3

. Chon B.

Vi du 5: Trong khong gian voi hé truc toa do Oxyz, cho ba diém A(1;3;2); B(1;2:1); C(1;1;3). Viét phuong

trinh tham s6 ctia duong thing di qua A trong tAm G ctia tam giac ABC va vudng gboc voi mit phang (4BC)

x=1-3t x=1-3t x =1 x=1-3t
A A:qy=2+t B. A:iy=2-2t C.A:qy=2+2t D. A:qy=2
z=2 z=2—t z=2-1 z=2
Loi giai
1+1+1
Xg = 3 =1

Gid sit G(x,.; ;2. ). Khi do: |y, = 3*?” = 2= G(1;2;2)

_2+143

Zg 3 2




Ta c6: AB=(0;—L;—1);AC=(0;-2;1) = u, = _E;A_(f] = (=3;0,0) = —3(1;0;0)

Puong thang qua G va nhan i lavtcp =>A:<y=2 .ChonD.

Vi du 6: Trong khong gian toa d0 Oxyz cho diém M (-1;1;3) va hai duong thing

A X;I = y;r3 = Zl_l; " X;Ll :%:iz. Phuong trinh nao dudi ddy 1a phuong trinh duong thang di qua
M, vuong goc voi A va A'?

X =—t x=—-1-t x=—1-t x=—1-t
A qy=1+t B. y=1-t C.iy=1+t D.Jy=1+t

z=3+t z=3+t z=1+3t z=3+t

Loi gidi
Cac vtep ciia A va A’ lan luot 1a: 1?1 :(3;2;1);;2 =(1;3;-2) = vtep cta dudng thing can tim la:

u= [1?1,172’} =(-7;7;7)=7(-1;1;1). Chon D.

Vi du 7: Trong khong gian toa d6 Oxyz, cho diém A(l; —2;3) va hai mit phing
(P):x+y+z+1=0,(Q):x —y+2z—2=0. Phuong trinh nio dudi dy 1a phuong trinh duong thang di qua
A, song song v6i (P), (Q)?

X = Xx=—1+t x=1+2t x=1+t

A.Jy=-2 B.<y=2 C.iy=-2 D.jy=-2

z=3-2t z=-3-1 z=3+2t z=3—-1t
Loi gidai

Cac vtpt cia (P) va (Q) la: n, =(L1);n, =(1;—1;1), vtcp cia dudong thing cin tim Ia:

u= [nf;nj ] = (2;0;-2) = 2(1;0;—1) . Chen D.

Vi du 8: Cho 2 duong thing dlzgzy—ilzz—_l va dz;x+1:X:Z+2

Phuong trinh duong thang di

qua A(-2;3;0) va vudng goc véica d,va d,?

A2 _y-3_ 2 p Xt2_y-3_z
2 4 3 3 -3 1
C.X_2:Y—+3:E Dx+2:y_—3:£
1 2 4 1 -2 4




. o did, [u;Lng
Goi d la duong thang can tim. Ta co: '

=0 0
dld, u, Lug
- — — Xx+2 y-3 z
Khi do uz[ud];udz}=(3;—6;12)=3(1;—2;4):>d: ==, ChonD.

» Dang 3: Lap phwong trinh dwong thang d’ qua A cit d va vudng géc véi A (hoic song song voi
P))

Phwong phap gidi

Gia str d’ cét d tai diém B, goi toa do diém B e d theo tham s, ta c6 ABLA= EITA =0 = toa do diém

B, phuong trinh dudng thang can tim 1a AB.

Chii y: Trong trudmg hop d //(P) ta c6 AB Ln, = ABn,, =0

Vi du 1: Trong khong gian toa dd Oxyz, cho diém M(2,1;0) va dudng thing A:XT_IZYTHZ%' Lap

phuong trinh duong thang d di qua M, cit va vudng goc véi A

Loi gidi
Ta co: u—A=(2;l;—1) . Goi H(1+2t;—1+t;—t) € Ala giao diém cua d va A
Suyra MH = (2t—1;t—2;—t), do MH Lu, = MH.u, =0
<:>2(2t—1)+(t—2)—(—t)=0<:>t=%:>f1§=%(1;—4;—2)

Do dé dEMH:XI2:E:

Vi dy 2: Cho diém A(1;2;-1) va dudng thang d: X2 _ yl_l _2=3 . Phuong trinh duong thing qua A
cit va vudng goc véi d 1a:
A.X—I:y—2:z+1 B.§=X=Z+l
1 -2 2 1 2 =2
C,X_lzy_2=2+1 D,lezz_l
2 1 2 1 2 =2
Loi gidi

Goi H(2+2t;1+t;3+2t) ed = AH = (1+2t;t—1;4+ 21)

Ta co: ﬁ.u’d=4t+2+t—1+4t+8=o®t=—1:>H(0;0;1):»AH:?=%=Z—_21. Chon D.

Vi du 3: [Pé thi THPT Qudc gia niim 2018] Trong khong gian toa do, cho diém A(1;2;3) va dudng thing
q: x=3 y-1 z+7

> ] 5 Puong thing qua A, vudng goc vai d va cat Ox cb phuong trinh 13 :




x=—-1+2t x=1+t x=-1+2t Xx=1+t
A. {y=2t B. {y=2+2t C.jy=-2t D.{y=2+2t
z =73t z=3+2t z=t z=3+2t

Loi gidgi
Goi A 1a dudng thang can tim, ta c6 B=ANOx = B(x;0;0)
Khi d6 AB = (x—1;-2;-3),u, = (2;1;-2)

Do A Ld=> ABu, =2(x—1)-2+6 =0 x = -1 = B(~1;0;0) = AB(-2;-2;-3)

x=—1+2t
Vay A:qy=2t . Chon A.

z=73t

, \ 2 x=1 'y z+1 _ .« X \ 2 . A

Vi du 4: Cho duong thang d:T:T:T. Viét phuong trinh dudong thang A di qua A(1;0;2), vudng
gdc va cit d.
UL B Xl y_z-2

1 1 1 1 1 -1
C.X—IZZ:Z—2 D.X_lzl:Z_z

2 2 1 1 -3 1

Loi gidi
Goi H(1+t;t;—1+2t) e d1a hinh chiéu cua diém A trén duong thang d
Tacod: AH=(t;t;2t—3)suyra AHu, = t+t+4t—6=0< t=1= H(2;1;1);AH = (1;1;-1)

Suy ra AEAH:XT_1=%=Z_2.Ch9n B.

Vi du 5: Trong khong gian v6i hé toa dd Oxyz, cho diém M(2;1;0) va duong thang

A:XT_I:YTH:%.Phu:orng trinh tham sb ctia duong thiang d di qua diém M, cét va vudng goc véi A 1a
Xx=2+t x=2-t x=1+t X =2+2t

A.d:qy=1-4t B.d:{y=1+t C.d:qy=-1-4t D.d:qy=1+t
z=-2t z=t z=2t z=—t

Loi gidi
Gia sir d cit va vudng goc v6i A tai H(1+2t;—1+t;—t) e A
Khi d6: MH = (2t—1;t—2;—t), do MH L A= MH.u, =2(2t—1)+t-2+t=0

<:>6t:4<:>t:g:W:(l;—i;—gj:ﬁ:(l;%;—z)
3 37373




Xx=2+t
Vay d:<y=1-4t. Chon A.
z=-2t

Vi du 6: Trong khong gian v&i hé toa o Oxyz, cho diém A(7;2;3) va mit phang (P):2x+y—4z+1=0.

Puong thing (d) qua diém A, song song véi mit phang (P), ddng thoi cit truc Oz Viét phuong trinh tham

s6 cua duong thang (d).
x=1+t x=t x =143t x=1-t
A.{y=2+6t B. {y=2t C.iy=2+2t D.{y=2+6t
z=3+t z=2+t z=3+t z=3+t

Loi gidi
Gia sir duong thang cat truc Oz tai B(0;0;a). Ta c6 AB= (-L;,—2;a-3)
Ma d song song v6i (P) = ABn, =0 < 2.(-1)+1.(-2)—4(a—3) = 0 < a = 2 = B(0;0;2)

Xx=t
Khi d6 AB=(-1;-2;-1)= AB:{y=2t .Chen B.
z=2+t

Vi du 7: Trong khong gian v&i hé toa do Oxyz, cho cac diém A(1;2;3)va hai dudng thing

_X—Z_y+2_z—3_d x=1 y-1 z+1

d .d, :
2 1 1 7T a1 2

. Viét phuong trinh dudng thing A di qua 4, vudng goc

v61 d; va cat dp:

A.A:X_I:y_2:2_3 B. x—lzy—2:z—3
1 -3 5 1 3 -5
C. X—lzy—2:z—3 D. x—lzy—2:z—3
1 3 5 1 -3 -5

Loi giai

Goi (P) 1a mit phang qua A(1;2;3) va vudng goc véi d, = rTl; =(2;-L)=(P):2x-y+z-3=0

Khi d6 goi B=(P)nd,. Toa do diém B la nghi¢m cua h¢ PT sau:

2x-y+z-3=0 x=2
x-1 y-1 z+1< y=-1=B(2;,-1;-2)
-1 2 1 z=-2

Puong thing can 14p chinh 1 duong thing AB: qua A(1;2;3) va ¢b vecto chi phuong u_A]; =(1;-3;-5)

AEABle_lzy_zzz

_53 1a dudng thang can tim. Chon D.

Chii y: Doi vé6i bai todn viét phwong trinh dwong thang A nam trong mdt phang (P), dong thoi cdt va

vudng goc véi dwong thang d ta lam nhw sau :




B Bude 1: Tim giao diém 4 cia d va mit phing (P)
u, 1 n_(P; — _— \ 2 X . . ) N
. . >u,= [n(P);ud] , duong thing can tim di qua 4 va c6 vecto chi phuong la u,

B Budrc 2: Do
u, Lu,

Vi du 8: Trong khong gian v6i hé toa dd Oxyz, cho mit phing (P):x +2y+z—4=0va dudng thing cé

x+l 'y z+2

phuong trinh d: -7 . Phuong trinh dudng thang A nam trong mit phang (P), dong thoi cat va

vudng goc voi duong thing d 1a:

A,A;X_lzy_lzz_l B. x—1:y+1=z—1
1 -1 -3 5 -1 2
C. x—lzy—lzz—l D. X+1:y+3:z—1
5 2 3 5 -1 3
Loi giai

Goi M =(A)n(d)= M ed = M2t —1;t;3t - 2)
Ma Me(P)o2t-1+2t+3t-2-4=0t=1= M(L;L;1)

uy Ln, 1 oy-1 z-
Tacé{ : LP):>uA=[n(P);ud]=(5;—l;—3):>phuf0’ngtrinh A:X1 L_y-l_z 31.Ch9n A.

u, Lu,

Vi du 9: [Pé thi THPT Quoc gia nim 2018] Trong khong gian véi hé toa dd Oxyz, cho mat phang

(P):x+y—z+1=0va duong thang co phuong trinh d:XTH:l: 2+2

" S Phuong trinh dudng thing A

nam trong mit phiang (P), ddng thoi cit va vudng goc véi duong thing d 1a:

Xx=—1+t X=3+t X=3+t X =3+2t
A. Jy=—4t B. Jy=-2+4t C.qy=-2-4t D. Jy=-2+6t
7z =-3t z=2+t z=2-3t z=2+t
Loi gidai

Goi M =(A)N(d)= M ed = M(-1+2t;~t;-2 +21)
Ma M € (P) < (=14 26)+ (=) = (=2 +2) +1 =0 = t =2 = M (3;-2;2)

- x=3+t
uadLng — o — .
Tacdq_ . :uA:[n(P);ud}=(—1;4;3):>phu30'ngtr1nh A:qy=-2-4t. Chon C.
uy Luy z=2-3t
-1 y-2 z-3

va mit phang

Vi du 10: Trong khong gian voi hé toa dd Oxyz, cho dudng thing d: Xl 5

(a): X +y—z—2=0.Pudng thing nao dudi ddy nam trong (o), déng thdi vudng goc va cit d.

X-5 y-2 z-5 B X+2 y+4 z+4
3 -2 1 T3 2 -1

A.




Loi gidi
Goi d’ 1a duong thang can tim, goi A=d N (a)=> Aed'
x=1+t

Tacd d:<y=2+2t(te R)=> A(t+1;2t+2;t+3)
z=3+t

Ma de(a)= (t+1)+(2t+2)—(t+3)-2=0t=1= A(2;4;4)

u, =(1;2;1 S
Lai ¢6 @ =( ) = [ud;n(a)} =(-3;2;-1)lamot VTCP cua d’
Py = (L1;-1)

:x—2:y—4:Z—4<:>x—5:y—2:z

Két hop véid’ qua = A(2;4;4)=d
o a ( ) -3 2 -1 3 -2

;5 . Chon A.

= Dang 4: Lap phuong trinh duwong thing A cit di va dz2 ddng thoi song song véi d (hodic vudng goc
v6i (P), hodc di qua diém M).
Phwong phap gidi

Gia str A cit d; va dz 1an luot tai 4 va B, ta tham sd hoa 2 diém A e d,;;B ed, theo an ¢ va u.
Do A//d=u, =ku, < AB=ku, = t;u = toa do cac diém A,B.

Phuong trinh dudng thang can tim 1a AB.
Chu y:

o Truong hep: A L (P)= AB=kn, =tviu.

M Truwong hop: A di qua diém M = M, A, B thang hang ta giai MA =k.MB = t;uvak.

Vi du 1: Trong khong gian véi hé toa do Oxyz, viét phuong trinh dudng thang d vudng goc voi mat phing

x=—1+t
(P): (P):x +y+z—1=0d0ng thoi cit ca hai dudng thang d, :XT_1=y—+ll=%vé d, qy=-1
z=—t
Loi gidi
Liy M ed, = M(1+2t;-1-t;t);N € d, = N(=1+u;—1;—u)
Suy ra m=(u—2t—2;t;—u—t)
_4
Do dL(P):M—N:k.ﬁzwziz_u_ta > oM l;_—3;_—2
1 1 1 2 555




1 3 2
i X—— Yy+- z+—
Phuong trinh dudng thang d 1a: d, : " D - " S 1 S

Vi du 2: phuong trinh duong thing d di qua A(I;—1;1)biét d cit ca hai duong d : x—1 = y+3 = 2t va

2 1 -2

x=2-t
d,qy=t

z =3t

Loi giai
Goi B(1+2u;-3—u;—-1+2u)ed va C2-t;t;3t)ed,
Taco: AB = (2u;u—2;2u~2); AC =(1-t;t+1;3t-1)
2u=k(l-1t) 2u—k+kt=0 u=0

Do A, B, C thang hang nén AB=kAC={u-2=k(t+]) <lu—k-k=2 <k=-1
2u-2=k(3t-1) 2u+k—3kt=2 kt =-1

x=1
Suy ra uzO;tzl:Q:(O;l;l):d: y=—1+t
z=1+t

x—3:y—3:z+2v‘

A dzzx—5:y+lzz—2

Vi du 3: Trong khong gian Oxyz, cho hai dudng thing d,: 1 5 1 3 7 1

va mit phiang (P):x +2y+3z—5=0. Duong thang vudng goc véi (P) cit d; va d> c6 phuong trinh 1a

A x—lz +1:E B. x—2:y—3:z—1
1 2 3 1 2 3
C. X—3:y—3:z+2 D. x—1:y+1:£
1 2 3 3 2 1
Loi gidi
Gia st duong thang d cét d;, d> 1an luot tai
M,N=>M(A-t;3-2t;-2+1¢),N(5-3t,;-1+2¢,;2+¢,)
Taco MN =(t,—3t, +2;2t, +2t, — & —t, +1, +4) va n, = (1;2;3)
t=3t,+2=k t,=2
i s A M (1;-1,0)
Ma d vudng goc voi (P) nén MN =k.n, =2t +2t,-4=2k < <t,=1= N:13)

—t,+t,+4=3k k=1

M_'N=(1;2;3):>d:XT_1=yT“=§.Ch9nA.




Vi du 4: Phuong trinh duong thing song song v6i dudng thang d: XT_I = %2 = ilvél cit hai duong thing
d11X+IZY+1=Z_2Vé. dzzx—l:y—2:z—3

2 1 -1 -1 1 3
AL x+1:y+l:z—2 B. X_IZZ:Z_I

-1 -1 1 1 1 -1
C. X—lzy—2:z—3 D. x—lzl:z—l

1 1 -1 1 -1 1

Loi gidi

Goi A(-1+2t;-1+t2-t)ed;; B(l-u;2+u;3+3u) ed,

Khi d6: AB=(2-u—-26;3+u—t;1+3u+1)

Do AB//d=d:

- _ t=1 - -
2-u-2t_3+u-t_l+3u+t L ALO) = (a): XY 2oL

Chon B.

Vi du 5: Trong khong gian v&i hé toa dd Oxyz , cho hai duong thiang d;, d> c6 phuong trinh 1an luot 1a

x=—1+2t
:—y_1=24l_2va‘1 y=1+t (teR). Phuong trinh duong thing vudng goc véi (P):7x+y—-4z=0va

z=3

cit ca hai duong thang d;, d> 1a

A X_y-l_z+2 g X=2_y_z+l
7 1 -4 7 1 —4
1 1
C. x+1_y-1_2z-3 D. x+5:y_1:z—5
7 1 -4 7 1 —4
Loi gidi

Gidsu d nd, =A = Aednén AQu;1-u;u-2)
dnd,=B= Bed,nén B(2t-1;t+1;3)
Vithé 4B :(2t—2u—l;t+u;5—u)lé vecto chi phuong cua d.

Do d L (P)nén AB//n= (7;1;,—4) o day n la vecto phap tuyén ciia mp (P)

Twr d6 c6 h¢ phuong trinh

2t—2u-1 t+u 5-u 2t—2u—-1=7t+7u
= = <:>
1 —4 4(t+u)=u-5

t= _— ) ,
= { = AB =(-7;-1;4) va duong thang d di qua di€ém A(2;0;—1) nén
u




(d):X_ZZX:Z—J;I.ChQnB.

Vi du 6: Trong khong gian v6i hé toa dd Oxyz, cho bdén dudng thing
y_

z—1

dlzx_lz zzi;dz;X_z:y_zzi;d3;§:X:Z_1;d4;X_2:
1 2 -2 2 4 —4 2 1 1 2

y
2 -1

Goi A 1 duong thang cit ca bon duong thang. Vecto nao sau ddy 1a vecto chi phuong ctia A?

A. n=(2;L1) B. n=(2;1;-1) C. n=(2;0;-1) D. n=(1;2;-2)

Loi gidi

Ta co %; =(;2;-2)va Zd;) =(2;4;-4)suyra @ = 2u_(dlq) = (d,)/ /(d,)
Phuong trinh mat phang (P) chua (d), d(>)1a y+z-2=0

. 1 3) —— 3 3
Goi A=(d,)N(P)=A 1;5;5 va B=(d,)n(P)= B(4;2;0) —> AB = 3;5;—5
Khi d6 AB va u, khong cing phuong = AB cét dudng thing (dy), (d2)

Vay u,, = %E =(2;1;—1)1a vecto chi phuong ciia duong thang cét (d1), (d2), (d3), (d).

Chon B.

Vi du 7: Trong khong gian véi hé truc toa do Oxyz, cho diém M(3;3;—2)va hai dudong thing

d, :XT_1=YT_2=%;d2 : X+11 = y2—1 = 272 . Puong thang d qua M va cét d;, d> 1an luot tai 4 va B. o
dai doan thang AB bang
A3 B.2 C. V6 D. V5

Loi gidgi
Goi A(1+4,2+3tt)ed;; B(-1—-u;1+2u;2 +4u) ed,
t-2=k(-u—-4) t+4k+ku=2

Ta c6: MA=k.MB = {3t-1=k(Qu—2) < {3t +2k —2ku =1
t+2=k(4u+4)  |t—4k—4ku=-2




t=0
Giai hé voi an #; kvaku = k:% =t=0u=0= A4(1;2;0); B(-1;1;2) = AB=3. Chgn A.
ku=0

w» Dang 5: Viét phwong trinh dwong phan gic ciia 2 dwong thing
Phwong phap gidi
Gia sir can viét phuong trinh dudng phan giac d’ cia goc nhon tao boi d va A

- Buée 1: Tim giao diém A=d NA

Tinh u, :>|ud va u, = |u

Kiém tra goc gilta (uA;ud), néu uA.ud>O:>cos(uA;ud)>0:>(uA;ud)lél géc nhon va néu

u,u, <0:>cos(uA;ud)<O:(uA;ud)lé goc tu.

- Buée 2: Néu (uA,ud)la goc nhon thi ud |—+

4ty N 7l X

A N1y oz \ o Uy A d 2

Neéu (uA,ud)la goctuthi u, = —5——== \
|ud Uy

Cach 2: Liy diém B thudc d, tim diém C trén A sao cho AB = AC
Ta dugc 2 diém C e Athéa man AB = AC

Chon diém C sao cho 4B.AC >0= BACla goc nhon, duong thang d’ qua trung diém 7 cta BC va c6 vec
to chi phuong la uj.:ﬁzﬁ+z’

Vi du 1: [Pé thi THPT Quoc gia nim 2018] Trong khong gian v6i hé truc toa d6 Oxyz, cho dudng thang

x =1+3t
d:{y=1+4t. Goi A 1a dudng thing qua A(1;1;1)va ¢6 vecto chi phuong u = (1;-2;2)

z=1

Puong phan giac cuia goc nhon tao bdi d va A ¢6 phuong trinh 1a :

x=1+7t Xx=-1+2t x=—1+2t x=1+3t

A. Jy=1+t B. {y=-10+11t C.qy=-10+11t D. Jy=1+4t

z=1+5t z=—-6-5t z=6-5t z=1-5t
Loi gidgi

Puong thang d va A cit nhau tai A(1;1;1)

=3

Ta co: s = (3,4;0) = fug| = 5va s = (1-2;2) = |u,

Do urita =—-5<0= cos(ZM.;d) <0= mlé gbe ti




Mot VTCP cta dudng phén giac d” can lap 1a:

u

— 3;4;0 1;-2;2) —
=ty (340) )z—z(—z;ll;—S)
|ud u, 5 3 1
x =142t x=—-1+2t
Vay phuong trinh duong phan giac can tim 1a: d':{y=1+11t hay < y=—-10+11t. Chen C.
z=1-5t z=6-5t

Vi du 2: [Pé thi THPT Qudc gia nim 2018] Trong khong gian véi hé truc toa dd Oxyz, cho duong thing

x=1+t
d:{y=2+t.Goi A la duong thang qua A(1;2;3)va c6 vecto chi phuong u = (0;-7;-1)
z=3

Puong phan giac cuia goc nhon tao bdi d va A ¢6 phuong trinh 1a :

x=1+6t x =—4+5t X =—-4+5t x=1+5t
A, Jy=2+11t B. {y=-10+12t C.qy=-10+12t D. Jy=2-2t
z=3+8t z=2+t z=-2+t z=3-1
Loi gidgi

Puong thang d va A cat nhau tai A(1;2;3)

Ta co: s = (13150) = fuy| = V2 va s = (0;-T3-1) = |u, | = 5v2
Do cos (atta ) =~7 < 0= (ua s )1a goc ti
Mot VTCP cta dudng phén giac d” can lap 1a:
— u, u, (LL0) (0;-7;-1
ud,zu?d_u?u(})_(a )1 (50
|ud| u, 2 52 572
x =145t X =—4+5t

Vay phuong trinh duong phan giac can tim 1a: <y =2+12t hay{y =-10+12t. Chon B.
z=3+t z=2+t

Vi du 3: Trong khong gian voi hé truc toa dd Oxyz, viét phuong trinh dudng phan giac A cua goc nhon tao

x=2 y+1 z-1 x=2 y+1 z-1

boi hai duong thang cat nhau d, : va d,
2 1 2 2 1
x=2 Xx=2+2t
A Ady=—1+t B. A:dy=-1

z=1 z=1+t




X =2+2t Xx=2+2t Xx=2+2t
C. A:qy=—1+thodc A:qy=-1 D. A:qy=1
z=1 z=1+t z=1+t

Loi giai

D@ thdy d;; d> cat nhau tai A(2;—1;1). Liy diém B(4;1;2) € d, khi d6 4B = 3

. > t=1 C(4;,-3;2)
Go1 C(2+2t;-1-2t;1+t)ed,. Giai AB=AC=9t"=9= =

t=-1 C(0;1;,0)

o AB(2;2;1 o _
Talay diem C(4;-3;2) = _( ) = AB.AC =1>0nén CABnhon (nhu vay truong hop C(0;1;0) sé&
AC(2;-2;1)
bi loai)
X =242t
Trung diém cua BC 1a 1(4;—1;2) suy ra phan giac goc nhon CABLa A: y=-1 . Chon B.
z=1+t
. . . 1A A C e 2 x-1 y-1 z-1 |
Vi du 4: Trong khong gian voi hé truc toa do Oxyz, cho hai duong thang A, : T T va
x y+l z-3 . L 3 < 2 A \ \ A ey ,
A, :T =55 cat nhau va cung nam trong mat phang (P). Lap phuong trinh duong phan giac d cua

gbc nhon tao boi A1 va Az ndm trong mit phang (P)

x=1+t x=1
A y=1-2t(te R) B.<y=1(teR)
z=1-t z=1-2t
x=1 x=1+t
C.iy=l(teR) D. cy=1+2t(te R)
z=1+t z=1
Loi gidgi

Goi A(I;1;1) 1a giao diém cua (A,),(A,)

=3va ur =(1;2;-2) = |u,| =3

u,

Ta co: u =(1;2;2)=> 171

Do w1z =1>0=>uqs =i +us> = (2;4;0) = 2(1;2;0)

x=1+t

Phuong trinh dudong phan gidc d cia goc nhon tao béi A1 va Azla: < y=1+2t(t € ). Chon D.
z=1

» Dang 6: Viét phwong trinh dwong thing lién quan dén goc va khoing cach

Phwong phap gidi




* Gia sir duong thing cin 1ap c6 mot véc to chi phuong 14 us = (a;b;c),a’+b> +¢* #0

* Pudng thing d song song voi (P) hodc vudng goc voi A

Uy np, =0

Khi do ta co = F(a;b;c)=0=a= f(b;c)

u,u, =0
o Tir cac dit lidu vé goc, khoang cach ta duoc mot phuong trinh dang cp bac hai theo cac 4n a, b, ¢
Thay a = f(b,c) vao phuong trinh nay, giai ra dugc b = m.c hoac b = n.c
Chon ¢ = 1, tir d6 tim dwoc cac gid tri twong tmg cta a va b = phuong trinh mét phang (P) can lap.
Chii y: Phwong trinh dang cdp bdc hai la phwong trinh c6 dang

2
Ax* + Bxy + Cy* :0<:>A(£J +B(%)+C:0:>£:t<:>x:t.y
Y y

Vi du 1: Trong khong gian v6i hé truc toa do Oxyz, lap phuong trinh dudng thing A di qua diém

A(-9;0;0), nim trong mit phiang (P):x+2y—-2z+9=0 va tiép xuc véi mit cau c6 phuong trinh

(S):x*+y* +7° —4x+2y—4=0

Loi gidi
Pudng thing A ¢6 véc to chi phuong ua = (a;b;c), (a’+b* +¢* > 0)
Mit cau (S):x*+y> +2z° —4x+2y—4=0c6 tim I(2;—1;0),R =3
Do Ae(P)< unnp=0<a+2b-2c=0=a=2c—2b=>us =(2c—2b;b;c)

Taco Al =(11;-1;0)va [Z,&] = (~¢;—11c;9b+2¢)

[45.0]

Diéu kién dé A tiép xtic voi (S): d(I;A) = |ﬁ R
u

J& +121¢% +(9b + 2¢) s
J@c—2bY +5* +¢3

& 81b% +36bc+126¢* = 9(5b* —8bc+5¢%)
& 9c?+12bc+4b° =0 (B3c+2b)’ =0 3c+2b=0=>b=3;c=-2

x+9 y z

Suy ra u= (—10;3;-2), phuong trinh dudng thang A 1a

-10 3 =2
x =243t
, s 2 L on Xx—4 y+1 oz . . 2 A
Vi du 2 : Cho hai duong thang d:{y=-3+tva d :—:T:—z. Phuong trinh duong thang thudc
z=4-2t -

mit phang chira d va d’ dong thoi cach déu hai duong thing d6 1a

X-3 y+2 z-2 B X+3 y-2 z-2
3 1 -2 T3 1 -2

A.

C. X+3:y—2:z+2 D. x—3:y—2:z—2
3 1 -2 3 1 -2




Loi gidi

D@ thiy d//d’ , dudng thing A cin tim cach déud vad ' nén A//d = ua = (3;1;-2)
Puong thing d di qua diém A(2;—-3;4), dudng thing d’ qua diém B(4;—1;0)
Trung diém ciia AB 1a: 1(3;-2;2)

X-3 y+2 z-2

Khi d6 A qua 1(3;-2;2)vacd VICP : Ua = (3;1;-2)nén A: " 5

. Chon A.

Vi du 3 : Trong khong gian v6i hé truc toa do Oxyz, cho mit cau (S): (x+1)* +(y—1)* +2z* =9va diém

A(1;0;-2) . Phuong trinh dudng thang A tiép xtc voi mat cau (S) tai 4 va tao véi truc Ox mot gbc o sao

cho cosa =

A. A.X_1=l=z+2 B.A_X—_1=X=Z+2
1 -8 5 1 8§ 5
c.oa Xty _z72 p.a Xl Y 272
1 -8 5 1 8 5
Loi gidi

Goi us = (a;b;c),(a’+b> + ¢ #0) 1a vecto chi phwong cua duong thing A
Mit cau (S) c6 tam I(~1;1;0) . Vi dudng thang A tiép xtc voi mit cau (S) tai 4 nén:

IA(2;-1;-2) Lu, < 2a-b-2c=0<b=2a—-2c (1)

Mat khac duong th'fmg A tao véi truc Ox mot goc avoi cosa = nén

1
3J10

f 1 o b =894% — 2 (2)

Ja +b*+> 310

Tur (1) va (2) ta c6 phuong trinh 85a° +8ac—5¢> =0 (3)

Vo6ic=0,suyraa=0,b=0 (khong thoa man)

2
a

J +8£—5:0<:>£=l ¢ >
C

hodc —=—-—

Véic#0,taco (3) <5
c 5 c 17

c

B Véi ﬁz%,tach(_)n a=1,c=5=b=-8. Suy ra phuong trinh A:XT_I: y8:ZJ5r2
c —

B Véi ﬁz—i,tach()n a=5,c=-17= b =44. Suy ra phuong trinh A:X—_I:lzz+2
c 17 5 44 -17

Chon A.

Vi du 4: Trong khong gian toa d6 cho mit cau (S):(x—1)* +(y +2)* +z* =9 va diém M(2;0;—-2). Phuong

trinh duong thang d tiép xtc véi (S) tai M va tao voi mit phiang (P):x +y—3=0 mot goc 30° 1a:




x=2 x=2 x=2 x=2
A.d:iy=t B.d:{y=t C.d:qy=-t D.d:qy=-t
z=-2+t z=-2—-t z=-2+t z=-2—t

Loi gidgi
Goi ua = (a;b;c),(a>+b* +¢* #0) 1a vecto chi phwong cua duong thing d
Mit cau (S) c6 tam I(1;—2;0) . Vi duong thing d'tiép xtc v6i mat cau (S) tai M nén:
Taco: IM=(1;2;-2) Lu, <>a+2b—2c=0<>a=2c—2b
Mit khac duong thing d'tao véi mit phang (P) mot goc 30° nén:
S |a+b| 2¢—b| 1

Ta co: sin30 =cos(ud;n(P))= 2@ +b + ¢ ) 24507 +5¢% —8be 2

2 2 2 2 2 b=c
& 2(b—2¢) =5b"+5¢" —8bc <= 3b° =3c¢” < 5
=—c
Xx=2
B Véib=cchon b=c=1a=0taco: d:{y=t
z=-2+t
x=2+4u
B Véib=-cchon b=-1l;c=1;a=4tacdé: d:{y=—u . Chon A.
z=-2+u

Vi du 5: Trong khong gian toa d0 cho miat cau x’+y’+2z> —4x+2y+6z—12=0va duong thing

(d):x =5+2t;y = 4;z =7+t . Phuong trinh dudng thing A tiép xuc voi mit cau (S) tai diém M(5;0;1) va A

tao voi d goc ¢ sao cho cosp = L la:

J7
X =5-3t X =5+3t Xx=5+3t x=5-3t
A, Jy=-5t B. d:{y=5t C.d:qy=-5t D. d:qy=-5t
z=1-t z=1-t z=1-t z=1+t

Loi gidi
Taco (S): (x—=2)> +(y+1)> +(z+3)> =26 = (S) c6 thm I(2;—1;—3)va ban kinh R =+/26
IM = (3;1;4),u, = (2;0;1)1a 1 VTCP ciia d.
Gia sit > = (a;b;c) 1a 1 VTCP cua duong thing A, (a’+5> +¢* # 0)
Do A tiép xiic véi mét cu (S) tai M = IM Lu, <> 3a+b+4c=0<b=-3a—4c (1)

Ma goc giita duong thang A va duong thang d bang ¢




u,.u, 1 |23+C| L

=COSP T ==& = (2)
|u1|.|u2 NN IRSIN N

Thay (1) va (2) ta dugc \/7|2a +c| = \/g.\/az +Ba+4c) +c

= ‘cos(ul,uz)

a=-3c
& T(4a’+4ac+c?)=5(a’ +9a” +24ac+16¢* + ) & 22a°+92ac+78¢” =0 < 13
a=——:c
11
x=5+3¢
Véi a=-3c,do a’+b*+c*#0=>c#0.Chon c=-1=a=3;h=-5=>A:{y=-5¢
z=1-t

x=5+3t
V(’)’ia:—%cch(_)nc=—11:>a=13;b=5:A: y=5t .Chon C.

z=1-11¢
w Dang 7: Viét phwong trinh dwong thing vudng goéc chung ciia 2 dwong thing chéo nhau
Phwong phap gidi
Gia st 1ap phuong trinh dudng vudng goc chung ctia hai dudng thing d;; do. Ta thuc hién nhu sau:
B Chuyén duong d; va d> vé dang tham s6 £ va u

W Tham s6 hoa 2 diém A ed,va Bed,theo 2 an ¢ va u.

5 u

\ \ A , , A dLl dl I/Td. L udl AB'udl t
B Do d la duong vuong goc chung cua d;; d> nén = = —
d u, Lu, ABu,

Phuong trinh dudng thing can tim 1 AB.

Vi du 1 : Viét phuong trinh dudng vudng goc chung cua hai duong thang chéo nhau d; va d> biét

x=1+t x=0
d :qy=0 vad,:qy=4-2u.
z=-5+t z=5+3u

Loi gidgi
Vecto chi phuong cta duong thing d; va d> 1an lugt 1a thl =(1;0;1)va ;tdz =(0;-2;3)

Goit A(1+t;0;-5+t)ed,va B(0;4—-2u;5+3u)ed,suyra E(—l—t;4—2u;10+3u—t)

_— — —_—

dJ_arlC> Z,L@T@ ZE@ZZ
ABu,

Do d 1a duong vudng goc chung cia d;; d> nén {
dLld, u, Lu,

—1-¢t+10+3u—-¢t=0 —2t+3u=-9 =3 A(4;,0,-2) —
= = = = AB =(4;,—-6;—4)

=
—8+4u+30+9u—3t=0 =3t +13t =-22 u=-1 B(0;6;2)

x-4 'y z+2

Phuong trinh dudng thang AB la: d:

-3 2




x-2 y-1 z-2

Vi du 2: Trong khong gian véi hé truc toa d6 Oxyz cho hai dudng thing d,: va

-1 1
x y-4 z-1 . . A . ey 2 . NP
d,: T T Phuong trinh dudng vudng goc chung cua hai duong thang chéo nhau d; va d> la:
Xx=2 Xx=2+2t X=2 x=2—-t
A y=1-t B.d:{y=1+t C.d:qy=1+t D.d:qy=1+t
z=2+t z=2—-t z=2+t z=2+t
Loi gidi

Vecto chi phuong ctia duong thiang d; va d> lan lugt 1a ﬁdl =(2;-L;1)va &dz =(-L1)

Got M(2+2t;1-t;2+t)ed;; N(u;4—u;1+u)ed, :>M—N:(u—2t—2;3—u—t;—1+u—t)

&S M(2;1;,2); N(2;2;3)

o |MNu, =0 (2@-2t-2)+u+t-3+u—t-1=0 [u=2
Khi do = =

MNu, =0 u-2t-2+u+t-3+u—t—1=0 =
x=2
Suy ra MN(0;1;1) = MN:{y =1+t . Chen C.
z=2+t

+1 y+2 z-1

Vi du 3: Trong khong gian voi hé truc toa dd Oxyz cho hai duong thing d,: X2 " " va

x+2 y-1 z+2

1 " - Phuong trinh duong vudng goc chung cta hai duong thing chéo nhau d; va ds di

d2

qua diém nao trong cac diém sau

A. A(3;1;-4) B. B(l;—1;-4) C. C(2;0:1) D. D(0;-2;-5)

Loi gidi
Vecto chi phuong cua dudng thing d; va dz 1an luot 13 ug = (2;51) va ua, = (—4;1;-1)
Goi M(—-1+2t;2+t;1+t)ed;; N(-2—-4u;1+u;—2-u) ed,

— MN =(—4u—2t-Lu—t+3;-u—t—3)

| MNu, =0 (Su—dr—24u-t+3-u—1-3=0 [(u=-1 (M(L-12)
Khido < = =
MNau, =0 lou+8t+4+u—t+3+u+t+3=0 t=1 N(2;0;-1)
x=1+t
Suy ra m(l;l;—3):>MN: y=-1+t= A(3;1;-4) e MN . Chgn A.
z=2-3t

» Dang 8: Viét phwong trinh dwong thang A 1a hinh chiéu vudng géc ciia 4 1én mit phang (P)
Phwong phap gidi
Cach 1:




- Buéc 1: Viét phuong trinh mét phang (o) chtra d va vudng goc véi (P)
KMdénwf%ﬁﬁmm]

- Buéc 2: Viét phuong trinh duong thang A = (a) N (P)

Ciach 2: Lay diém A ed, tim toa d6 hinh chiéu H ctia 4 trén d, khi d6 A qua H
DoAl(a)va Ac(P)= uj = [%,a} = [%;[Zl;@ﬂ

Chii y: Trong truong hop d cit (P) ta liy diém 4 =d N (P)

Vi du 1: Trong khong gian v&i hé truc toa do Oxyz, viét phwong trinh hinh chiéu ciia dudng

x-1 y-2 z+1
-1 2 -1

d: trén mit phang (P):x—y+z—-1=0

Loi gidi

Goi A(l—t;2+2t;—1—t)=dm(P):>Ae(P):>1—t—2—2t—l—t—1=0:>t=—%

71 1), — [—[——
Suy ra A(Z;E;—Zjva u, :[n(P);[ud;n(P)ﬂ=[(1;—1;1);(1;O;—1)] =(1;2;1)
7 1 1
X—— y—— z+—
Vaya: 4.2 2 "4
1 2 1

Vi du 2: Trong khong gian v&i hé truc toa do Oxyz, viét phwong trinh hinh chiéu ciia dudng

x=2 y+l z-

" 3 3trénmg?ttphalmg (P):2x+y-3z+5=0

d

Loi gidi
Goi AQ+t—-1+3t3+2t)=dN(P) > Ae(P) = 4+2t—1+3t-9-6t+5=0=t =1

Suyra A(1;—4;1)va 1, =[ﬁ;[uj;ﬁﬂ =[(2:1:-3):(~11;7;-5)] = (16;43;25)

Vay A x—1 _ y+4:z—1
16 43 25

Vi du 3 : Trong khong gian véi hé truc toa dd Oxyz, phwong trinh nao dudi ddy 1a phuong trinh hinh chiéu

ctia duong thingd : X+3 :yTH:iltrénmatphéng (P):x-3y+2z+6=0
x=1+31t x =1-31t x=1+31t x =1+31t

A.y=1+5t B. {y=1+5t C.y=3+5t D. <y=1+5t
z=-2-8t z=-2-8t z=-2-8t z=2-8t

Loi gidi
Goi A(-3+2t;—1+t;—t)ed,cho AN(P)= —3+2t+3-3t-2t+6=0<t=2= A(l;1;-2) € A

Lai ¢ u, = [n(,,);[uj ﬁﬂ =[(1-3;2);(-1;-5;~7)] = (31;5;-8)




x =1+31t
Vay A:{y=1+5t . Chon D.
z=2-8t

Vi du 4 : Trong khong gian véi hé truc toa dd Oxyz, phwong trinh nao dudi ddy 1a phuong trinh hinh chiéu

cua duong x—1 = y-?l,—2 = Z_3trén mit phang (Oxy)?
x=1+t x=1+t x=1+2t x=1+t
A.{y=2-3t B. {y=-2+3t C.y=-2+3t D. {y=-2-3t
z=0 z=0 z=0 z=0

Loi gidi
Ta cb: (Oxy): z = 0, cac diém A(1;—2;3),B(3;1;4) e d. Goi 4 12 hinh chiéu cta 4 1én (Oxy)
= A'(1;-2;0). Goi B’ 14 hinh chiéu ciia B 1én (Oxy) = B'(3;1;0)
x=1+2t
= @(2;3; 0). Phuong trinh dudng thang hinh chiéu 1a: {y =-2+3t. Chon C.
z=0




BAI TAP TU LUYEN

Céu 1: Trong khong gian v6i hé toa do Oxyz, cho dudng thing A:XTJZYTH:%VQ diém A(2:10).

Phuong trinh dudng thiang di qua A, vudng goc va cit duong thang A c6 phuong trinh 1a

X =2+t X =-2+t X =2+t X =2+t
A, Jy=1-4t B. y=1-4t C. y=1-4t D. Jy=-1-4t
z=2t z=2t z=-2t z=2t

Céu 2: Trong khong gian v6i hé toa do Oxyz, cho hai mat phang (P): x+y—z-2=0,(Q):x+3y—12=0va

x=1 y+2 z+1

duong thang d: . Viét phuong trinh mat phang (R) chira dudng thang d va giao tuyén cua

-1
hai mat phang (P), (O)
A. (R):15x+11y-172—-10=0 B. (R):x+2y-z-1=0
C. (R):x+2y-z+2=0 D. (R):x+y-z=0

Céau 3: Trong khong gian v&i hé toa d6 Oxyz cho dudng thing d:XT_12

z+2 . o 2
= va mat phang

Y
1 -
(P): x+ 2+ z+ 3= 0. Viét phuong trinh dudng thing (A) nam trong (P), cit (d) va vudng goc voi (d).

x+3 y+2 z-4 X+3 y+2 z+4

A. A B. A
—7 5 3 —7 5 3
C.A:X_3:y+2=z_4 D.A:X_4:y+7:2_7
7 -5 3 7 -5 3

x-7 y-3 z-9
1 2 -1

va

Cau 4: Trong khong gian voi hé toa dd Oxyz, cho hai duong thing d;:

x-3 y-1 z-1
-7 2 3
x=7 y-3 z-9 B x-7 y-3 z-9
2 1 4 113
x-7 y-3 z-9 D x-7 y-3 z-9
1T 2 1 "3 1 5

d, . Tim phuong trinh dudng vuéng goc chung cuia (di), (d2)

A.

C.

x="1+t
Cau 5: Trong khong gian v&i hé toa dd Oxyz, cho dudng thing A:{y=2+t . Puong thiang d di qua
z=13-t
A(0;1,—1) cit va vudng goc voi dudng thang A. Phuong trinh nao sau ddy 1a phuong trinh ciia duong thing
d?
x =5t x=t' X=9 X =5+t
A.d:qy=1+5" B. d:{y="1+t' C.d:qy=5+t' D. d:<y=6+5"'
z=-1+8t' z=-1+2t z=10-t' z=9+8t'



Ciu 6: Trong khong gian véi hé toa dd Oxyz, cho hai duong thing d1:XT_1:—:

x+1 y-1 z-3

d,: 1 - T Pudng vudng goc chung cua d; va ds 1an luot cét di, d> tai A va B. Tinh dién tich S
cua tam giac OAB.
A.S:% B. S=+/6 c.s:% D.S=?

Cau 7: Trong khong gian v6i hé toa dd Oxyz, cho mit phang (P):x+2y+z-4=0 va duong thing

d: XTH = % = z;Z . Viét phuong trinh chinh tic cta duong thang A ndm trong mit phang (P), dong thoi cat

va vudng goc voi dudng thang d.

x+5 y-1 z-3 x-5 y+1 z+3

A. B.
1 1 1 1 1 1
C. x—1:y—1:Z—1 D. X+1=y+1:Z+1
5 -1 -3 5 —1 -3
A . . 1A o 2 NP 2 x—-1 y+1 z .
Cau 8: Trong khong gian voi h¢ toa d0 Oxyz, cho diem M(21;,0) va duong thang A :T=T=—1. Goi

d 1a dudng thang di qua diém M, cit va vudng goc véi A. Tim vecto chi phuong ucla duong thing d.
A u=(-302 B.u=(2-12 C.u=(03" D. u=(1-4-2)
Ciu 9: Trong khong gian voi hé toa do Oxyz, cho mit phang va dudng thang d c6 phuong trinh 1an luot 13

X+2 = y=2 =2 vikt phuong trinh duong thing A nam trong mat phang (P),

(P):x+2y—3z+4=0va d: 1 1 1

vudng goc va cit duong thing d.

x=-1-t X =-3-t X =-3+t Xx=-1+t
AL Aqy=2—-t B. A:qy=1-t C.A:y=1-2 D. A:qy=2-2
z=-2t z=1-2t z=1-t z=-2t

Ciu 10: Trong khong gian v6i hé toa dd Oxyz, cho diém A(10;2)va duong thang d: XT_1 =Y ZTH Viét

phuong trinh duong thang di qua 4, vudng goc va cit véi d.

A.x—lzlzz—2 B.X__1=X=Z_2
1 1 1 1 1 -1

C x—1:1:z—2 DX_—1:l:z—2
2 2 1 1 -3 1



Xx-2 y-2 z-
1 1

va mit phing

Cau 11: Trong khong gian véi hé toa dd Oxyz cho duong thing A:

(o) : x+y+2z—1=0. Goi d 12 dudng thing nim trén (o) dong thoi cit dudng thing A va truc Oz. Mot vec to

chi phuong cua d 1a.

A u=(2-1-1) B. u=(%-21 C.u=(12-3 D. u=(11-2)
Céu 12: Cho mit phang (P) ¢6 phuong trinh x+2y+3z—6= 0va dudng thiang d: x-2|-1 = y;Z = 241 . Viét
phuong trinh duong thang d’ 13 hinh chiéu vudng goc cta d 1én mat phang (P).
A.d,:x—1:y—1zz—1 B. d,:x+1:y+1zz—3
1 1 1 1 1 -1
c.g. X1y 272 p.d.X_Y_ 272
1 1 1 -1 2 -1
N R ) L. R . . x y-1 z+2 . .
Cau 13: Trong khong gian v61 hé toa do Oxyz, duong thang d:; =T =T’ mat phang

(P): 2x+ y+2z—5=0va diém A(11—2). Phuong trinh chinh tic ciia dudng thang A di qua A, song song véi

mit phang (P) va vudng goc voi d 1a

X—1:y—1:z+2 B.A:X—1:y—1:z+2
2 2 -3 1 2 —2

X—1:y—1:z+2 D.A:X—1:y—1:z+2
2 1 -2 1 2 2
Cau 14: Trong khong gian v&i hé toa d0 Oxyz, cho mit phing (a):x+2y+z—4=0 va duong thing

A. A:

C. A:

d: XTH = % = Z;Z . Viét phuong trinh duong thing nim trong mit phang («), dong thoi cat va vuéng goc

v6i dudng thing d.
x-1 y-1 z-1 B x+1 y+3 z-1
5 -1 -3 5 1 3

x-1 y+1 z-1 b x-1 y-1 z-1
5 -1 2 5 2 3

A.

C.

Céu 15: Trong khong gian voi hé toa dd Oxyz, duong thing d:?:%: 2—12 va diém N(3-23). Viét

phuong trinh duong thang A di qua N, cét va vudng goc voi d.

X—3:y+2:3—z B A X

2 -1 1 3 1 -1
x-3 y+2 z-3
4 31 3 2 1

A. A

C. A



x=2+3t
Céu 16: Trong khong gian v6i hé toa do Oxyz, cho A(4-23),A:{y=4 , dudng thing d di qua A cit va

z=1-t
vuong goc voi A cd mot vecto chi phuong la
A. vecto a =(5215) B. vecto a =(4,312)
C. vecto a=(1,0,3) D. vecto a = (—2,15-6)

Céu 17: Trong khong gian v6i hé toa dd Oxyz, cho M(12:4). M6t mit phang (o) di qua M cit 3 tia Ox, Oy,
Oz tai A, B, C tuong tmg sao cho thé tich khdi chop O.4BC bang 36, véi diém O 1a gbc toa do. Mit phing
y—4

(ABC) cat dudng thang (A): % = T = 2;14tai diém 7. Toa d cua /13

A. (222 B. [(-133) C. 1(G44) D. [(1,59



LOI GIAI BAI TAP TU LUYEN

x=1+2¢
Caul: B=dnA: y=—1+t:>B(2t+1;t—1;—t):>ZE:(2t—l;t—2;—t)

z=-t

1
3’
xX=2+t
:ﬁ=(l;—4;—2)lém©t VTCPcuad = d:{y=1-4t.Chon C.
z=-2t

Cau 2: Goi d’ 14 giao tuyén ctia hai mit phang (P), (0).

y—z-2=0 {Z=2
S

= A(0;4;2) ed' = A(0;4;2) e (R
120 (0:42) ed'= A0 4:2) € (R)

Cho x:0:>{

Pudng thing d qua B(1;—2;-1),C(4;-3;1) = B,C e (R)

AB =(1;-6;-3
Taco { ( )

= [E.E} =(-15;—11;17) 1a mot VTPT cua (R)
AC =(4;,-7;-1)

= n=(15;11;-17)1a mot VTPT cua (R)

Ta co a=(2;l;—1),dJ_A@E.a=Oc>2(2t—t)+t—2+t=0©t=§:>ﬁ=(—'—i'——

3

2

2
3

)

Ma (R) qua A(0;4;2)=> (R):15x+11(y—4)—17(z—=2)=0 < 15x+11y—17z—10=0. Chon A.

x=1+2¢
Cau3:Goi A=And=>A4A=P)ndma =d:{y=t = AQ2t+1;t;-3t-2)
z=-2-3t

Epcho Ae(P)< 2t +1+2t-3t-2+43=01t=-2= A(-3;-2:4)

Ju = @13 —— o 9
Ta cod = [ud .np] =(7;-5;3)1a mot VTCP cua A.
n, =(1,2;1)

x+3 :y+2 _ z—4 - x—4 :y+5 _ z=17

MaAquaA = A:
-5 3 7 -5

. Chon D.

Cau 4: Goi AB la doan vuong goc chung cia Aed;Bed,

— A(T+a;3+2a;9—a), B3—Th;1+2b;1+3b) = AB = (—a—Tb—4;—2a +2b—2;a+3b—8)

|4B Ld, (—a—=7b—4)+2(-2a+2b-2)—(a+3b-8)=0
= =Sa=b=0

~T1(—a—-Tb—-4)+2(-2a+2b-2)+3(a+3b-8)=0

= AB = (—4;-2;-8) = u = (2;1;4) 1a mdt VTCP cua AB.

x=7 y-3 z-9
1

Ma AB di qua A(7;3;9)= 4B: . Chon A.

Cau5:Goi B=d A= B(t+1;t+2;13—1)= AB=(t+1;t+1;14—7)



Taco u, =(;1;-1),d LA < ABu, =0 t+1+1+1+t-14=01=4
= AB = (5;5;10)1a mdt VTCP cia d = u = (1;1;2) 1a mot VTCP cua d

x=t'
Madquad =d:{y=1+¢t" .Chon B.
z=—1+2¢

Cau 6: Taco B(b—1;7b+1;3—b),A(2a+1;—a;a—2)jﬂ:(2a—b+2;—a—7b—1;a+b—5)

, AB 1d, 22a-b+2)—(—a-7b-1)+(a+b-5)=0
Ep cho = a=b=0

ABLld,  |(Qa-b+2)+7(-a—Tb—1)—(a+b-5)=0

J6

{A(I;O; 2)_ (0408 |- (2-1;1) =S - %‘[@ﬁ] =~ Chon C.

B(-1L1;3)
Cau7:Got A=And = A=(P)nd = A2t -1;t;3t—-2)
Ma Ae(P)<=2t-1+2t+3t-2-4=0<=t=1= A(L;1;1)

=) — . 9
Ta co = [np;ud} =(5;-1;-3)1a mot VTCP cua A
u, =(2;1;3)

Ma A di qua A :A:xs_l:y_l:Z_l

. Chon C.

Cau 8: Goi B=d NnA= BQt+1;t—1;—t)= MB = (2t —1;t — 2;—1)
— — 2
Taco u, =(2;1;,-1),d L A<= MBu, :0<:>4t—2+t—2+t=0<:>t:§

— MB = G;—g;—éj 14 mot VTCP cua d = u = (1;—4;—2) 1a mot VTCP cia d. Chon D.

Cau9: Goi A=And = A=(P)nd = A(t-2;t+2;-t)
Ma Ae(P)<t-2+2t+4+3t+4=0=1t=—-1= A(-3;1;1)

=23 - 7
Ta ¢6 = npa; | = (1;-2;-1)1a mot VTCP cita A

u, = (L1-1)
x=-3+t
MaAquaA = A:3y=1-2¢.Chon C.
z=1-t

Cau 10: Goi B=d NA=> B(t+1;;2t—1) = AB = (11,2t -3)
Taco u, =(1;1;-1),d LA < ABu, =0 t+t+4t—6=0<1=1

_ - 2
= 4B = (I;1;-1)1a mt VTCP ctia A :>A:x1 1=%=Z = Chon B.




Cau11: Goi A=dNA;B=dNOz= A,Be(a)

Ta c6 {A(a+2;a+2;2a+l):>a+2+a+2+2a+1—1=0<:>a=—1:A(l;l;—l)
B(0;0;6) = 0+0+b5—1=0= B(0;0;1)

= BA=(1;1;-2)1a mot VTCP ciia d. Chen D.

Cau 12: Goi M =d N (P),vi M ed ——> M (2t —1;3t —2;2t - 1).

Do d6 2 -1+2(3t-2)+3(2t-1)-6=0=t=1= M(};1;1)

Goi N(-1;-2;-1)ed. Va H 1a hinh chiéu cta N trén (P)

x=—l+a
Phuong trinh dudng thang NH 13 { y =2+ 2a
z=—143a

Vi H =NH n(P)suyra H(0;0;2). Taco MH =(—1;—1;1)

x=1-t¢
Vay phuong trinh duong thang MH 12 { y =1—¢. Chon B.
z=1+t¢

A 13 Ta ot (199 T = (210 vy JAP) = e — .
Céu 13: Ta oo u, = (12:2).np, = (312). Vi ' T =u, = [ | = (2:-23)

I y-1 z+2
2 -3

Mit khac A di qua A(L;1;—2) —> A x; . Chon A.

Céu 14: Goi phuong trinh duong thang can tim 12 A va M =d nA = M € (P)
Taco M(—1+2t;t;-2+3t)ma M € (P)= —-1+2t+2t-2+3t=4t=1=>M(;1;1)

. jAc(e)_ — e —
Lai ¢c6 ALd :qu[n(a);ud]=(5;—l;—3)

A . . 2 cx—1 y-1 z-1
Vay phuong trinh dudong thang A 1a 5 = " = 3 . Chon A.

Cau15: Goi M =d nA= M(6;;2—1)= MN = (3—1;-2—1;1+1)
VidLlA=u,u,=0=1.03-0)+1.(2=0)+(=D).(1+1)=0=1=0

Do d6 MN = (3;-2;1) = Phuong trinh A XT3 _yF2 _z-3

. Chon D.

Cau 16: Goi B:dmA:>B(2+3t;4;1—t):>ﬂi:(3t—2;6;—2—t)

VidLlAsuyra E.LTA=o@3.(31—2)+o.6+(—1)(—2—r)=0@t=%

Do d6 AB = (—%;6;—%) :%(—2;15;—6). Vay a =(-2;15;—6). Chon D.



Cau 17: Goi A(a;0;0), B(0;5;0),C(0;0;¢) = (4BC) ;L%i =1

a C

OA.OB.OC _ abc
6

Thé tich khdi chép O.ABC 1a V,, . = =36 < abc =216

Ta co M(1;2;4)e(ABC):>1:l+z+i233 i < abe>3'.8=216
a b ¢ abc

a=3
2106 = uBoy: Ee e E oy
c 3 36

Dau bang xay ra khi va chi khi 1. % = =

a
c=12

tot+4 t+4

Vay 1(0;4;4). Chon C.
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