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DANG 16.  PHUONG TRINH BUONG THANG

€) KIEN THUC CAN NHG

a) Phuong trinh chinh tic ctia duong thang:
Dudng thang d di qua diém M (zo; yo; 20) VA c6 véc-to chi phuong @ = (a;b;c),a-b-c # 0 ¢o
phuong trinh la

r—To _Y—Y _ 2T %0
a b c
b) Phuong trinh tham s6 cia duong thang:
Dudng thing d di qua diém M (xo; yo; 20) VA c6 véc-to chi phuong @ = (a;b; ¢) c6 phuong trinh
la

T =x0+ at
y=yo+bt,(teR)
z=2z9+ct

€ BAITAP MAU

Vidu 1. (DE MINH HOA BDG 2019-2020) Trong khong gian Oxyz, diém nao dusi day
thuoc duong théng d: lel =Y ; 2 _& ; 1

(A)P(-1;2;1). B)Q(1; -2 —1). (CO)N(-1;3;2). (D)M(1;2;1).

Loi giai.
Phan tich huéng dan giai

1. DANG TOAN: Day la dang toan nhan biét diém thuoc, khong thude dudng thing cé
phuong trinh cho truée.

Phuong phéap.

- B1: Lan lugt thay toa do cac diém M, N, P,Q vao phuong trinh ctia duong thang d.

- B2: Dua vao két qua sau khi thay, két qua ding suy ra diém tuong tng thuoc d.

3. HUONG CIAT:

- B1: Lan lugt thay toa do cac diém M, N, P,Q vao phuong trinh clia duong thang d.

- B2: Dya vao két qua sau khi thay, két qua ding suy ra diém tuong ting thuoc d.

LGOI GIAI CHI TIET
+) Thay toa do diém P(—1;2;1) vao phuong trinh clia dudng thang d ta dugc:
141 2-2 1-1
-1 3 3 ]
+) Thay toa do diem Q(1;—2; —1) vao phuong trinh ctia dudng thang d ta dugce:

1+1 -2-2 —-1-1 4 2
= = —2=—-—=—— (voli). Va :
— 3 T © 3 3 (vo li). Vay Q ¢ d

(luon ding). Vay diém P € d.
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+) Thay toa do diém N(—1;3;2) vao phuong trinh ciia duong thang d ta dudc:
-1+1 3-2 2-1 1 1
= = =- == 17). N ¢ d.
— 3 3 &0 3 3(Vo i). Vay N ¢ d
)

+) Thay toa do diém M(1;2;1) vao phuong trinh clia dudng thang d ta dugc:
1441 2—-2 1-1

+1 =5 =3 & —2=0=0 (vo li). Vay M ¢ d.
Chon phuong an @

€)  BAITAP TUONG TY VA PHAT TRIEN

, 1 2 L
Cau 1. Trong khong gian Ozyz, duong thang d: ‘ 5= Y +4 S 53

(A)(~1;2;-3). B)(1;-2;3). (©)(-3;4;5). (D) (3; —4; —5).

Loi giai.

di qua diém

Dudng thang di qua diém M (zq; yo; z0) V& c6 véc-to chi phuong @ = (uy; u; ug) ¢6 phuong trinh:

Tr—x — z—z
d: O:: ) QO:: O.

Cal uz us

Suy ra duong thing di qua diém (—1;2; —3).

Chon phuong an @

r—2 y+1 z+3
3 -1 2

Cau 2. Trong khong gian Oxyz, cho dusng thang d: . Diém nao sau day

khong thuoc dusng thing d?
(A)N(2;—1;3). B) P(5: —2; —1). (©)Q(-1;0; —-5). (D) M(-2;1;3).
Loi giai.
Nhan xét N, P, Q thuoc duong théng d.
biém M khong thudc dusng thing d.
Chon phuong an @

~

v
X

x=1

v
X
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Cau 3. Trong khong gian Ozyz, cho dudng thang d: { y =1 — ¢. Dudng thang d di qua diém nao

z=2+1
sau day?
(A)K(1;—1;1). (B)H(1:2;0). (©)E(1;1;2). D)F(0;1;2).
Loi giai.
Duong thang d di qua diém F(0;1;2).
Chon phuong an @
. 2 _— 1 — 2 .2 .
Cau 4. Trong khong gian Ozyz, cho duong thang d: ’ 5 = Y I _12 Diem nao dudi day

thuoc duong thang d?

(A)M(~1; —2;0). B)M(~1;1;2). (C)M(2:1;-2). (D)M(3;3;2).
Loi giai.
Thay toa do ting phuong an vio phuong trinh ciia d chi c6 diém M (—1;1;2) théa méan.
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Chon phuong an

r=2-—1
Cau 5. Trong khong gian véi hé toa do Ozyz, duong thing A: { y =1 khéng di qua diém
z=-243t

nao sau day?

(A)P(4;1;—4). B)Q(3;1-5). (©)M(2:1;-2). (D)N(0; 1;4).
Loi giai.
Thé toa do timg diém vao phuong trinh dudng thang A, ta thay toa do diém P thda.
Chon phuong an @

r=1+2t
Cau 6. Trong khong gian Ozyz, dudng thang d: { y=2—3t,t € R di qua diém Q(1;m;n). Tinh
z=3—1
=2m +n.
@T_6 BT =-7. ©r1="1. D)T = -1.
Loi giai.
1=1+2¢ t=20
Taco {m=2-3t=m=2
n=3—t n=3J.
Vay T =2m+n=2-2+3=1.
Chon phuong an @
Cau 7. Trong khong gian Ozyz, cho dudng thing A: —32 = % _Z ; 1. Toa do diém M la giao

diém ctia A v6i mat phang (P): z+2y —32+2=01a

(A)M(5;—1; -3). B) M(1;0;1). (C) M (2;0;—1). (D)M(~1;1;1)).
Loi giai.
Toa do giao diém la nghiém ctia hé phuong trinh

x—2_y z+1 r=—1

-3 1 2 sly=1 = M-L11).
r+2y—324+2=0 L1

Chon phuong an @

. . . 2 -1 2
Cau 8. Trong khong gian v6i hé toa do Oxyz, cho hai duong thang d;: % = y—l = ler va

r=-—1+42t

dy: {y=1+¢ .Phuong trinh dusng thang vuong géc v6i (P): 7z +y — 4z = 0 v& cat hai duong
z=3

thzzmg dl, da la

r—7 'y =z+4 r—2 y_z+1
@2_1_1' 7_1_—4'
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T+ 2 Y z—1 T —2
© 7 1 4 ©

Loi gidi.

Goi d 1a duong thing can tim.

GQi A=dnNdy,B=dNds.

Aedi = A2a;1 —a;—2+a)

Bedy= B(—1+2b;1+b;3)

AB = (—2a+2b—1;a+b;—a+5)

(P) c6 véc-to phap tuyén np = (7;1; —4).
d1l(P)& AB,7p cing phuong

& c6 mot b k thoa AB = knp

—2a+2b—1="7k —2a+20—-Tk =1 a=1
Scat+b=k Sca+b—k=0 b=
—a+5=—4k —a+4k = — k

d di qua diém A(2;0; —

-2 1
Vay phuong trinh cua d L — = % = z_+4 :
Chon phuong an

Cau 9. Trong khong gian Ozyz, cho dudng thang d:

r+1 y+3

y z+1
] .

1) va ¢6 véc-to chi phu’dn ag = n_’ (7,1 —4).

2 « 2 . 2
22 Ga diém A(3;2:0). Didm

1
doi xting ciia diem A qua dudng thing d c6 toa do 1a

@(—1;0;4)- B)(7:1;-1).

Li giai.

@(2. :

2

—9). (D)(0;2; —5).

Céch 1. Goi (P) la mit phang di qua A va vuong goc véi duong thang d. Phuong trinh ciia mat
phang (P)la 1(z —3)+2(y —2)+2(: —0) =0z +2y+22 -7 =0.
Goi H 1a hinh chiéu ctia A len dudng thang d , khi d6 H =dn(P) Suyra H € d = H(—1+t; -3+

2t; —2 + 2t), mat khac H € (P) =

A'(=1;0;4).

Céch 2. Goi H la hinh chiéu ctia A lén duong thing d thi ta c6 H(—1+t; —3 + 2t; —2 + 2t), suy ra

AH = (t — 432t — 5:2t - 2).
Do AH L d nén AH - Uep(dy = 0=t = 2. Vay H(1;1;2).

—14+t+2(-=3+2t)+2(—2+2t)—7=0<t=2. Vay H(1;1;2).
Goi A’ 13 diém d6i xting v6i A qua duong thing d, khi d6 H la trung diém ctia AA”, suy ra

Goi A’ 1a diem dbi xitng véi A qua dudng thang d, khi d6 H 1a trung diém ctia AA”, suy ra A'(—1;0;4).

Chon phuong an @

Cau 10. Trong khong gian v6i hé toa do Oxyz, cho tam giac ABC vuodng tai C, ABC = 60°,

AB = 3v/2, dudng thang AB c6 phuong trinh -

_y—4

28 , duong thing AC nim trén

1

-4

mat phang (a): =+ 2 —1 = 0. Biét B la diém c6 hoanh do duong, goi (a; b; ¢) 1a toa do diém C, gia

tri cia a + b + ¢ bang

(A)3.

Lai giai.

B)2.

(©)4.

D)7.
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Vi A la giao diém ctia dudng thang AB v6i mit phang (a) nén toa do diém A la nghiém ciia he

r—3 y—4 248 r=1
1 1 4 ely=2.
r+2—1=0 =0

Vay diém A(1;2;0).

Diém B nim trén duong thing AB nén diém B c6 toa do B (3 +t;4 4+ t; —8 — 4t).
Theo gia thiét thit+3 >0t > —3.

Do AB =3v2, taco (t +2)2 + (t +2)2 +16(t +2)> = 18 = t = —1 nén B(2;3; —4).

Theo gia thiét thi AC = ABsin60° = 37%; BC = ABcos60° = 37\/5
at+c=1 a+c=1 a:;
Vay ta c¢6 he (a—1)2+(b—2)2+02:% o d2a+20—-8c=9 adp=3
<a—m?+w—@2+@+4ﬁ:g w—lf+@—ﬂf+é@=g c:_g

Vay C (;;3;—2) nen a+b+c=2.
Chon phuong an
Cau 11. Trong khong gian Oxyz, cho ba diém A(1;2;3), B(1;0;—1),C(2; —1;2). Diém D thuoc tia

. N L s N d 2 2, (PN N 3 pe ~ 1N
Oz sao cho do dai duong cao xuat phat tit dinh D cua t& dién ABCD bang co6 toa do la

10
(A)(0;0;1). B)(0;0;3). (©)(00;2). (D)(0;0;4).
Loi giai.
Mit phang (ABC) di qua B(1;0; —1) va c6 mot véc-to phap tuyén la 7 = [A_B), B—C)] =(—-10;-4;2) =
—2(5;2; —1).
Phuong trinh mit phéang (ABC): 5z + 2y — 2 — 6 = 0.
Do dai duong cao xuat phat tit dinh D(0;0;d) cia tit dien ABCD bang d(D, (ABC)).

' —d- /30 d=—15
Theo bai ra ta co | 6l _3 30@]—d—6|:9<:> :
V25 +4+1 10 d=3

Do D thugc tia Oz nén D(0;0;3).

Chon phuong an

Cau 12. Trong khong gian v6i hé toa do Oxyz, cho mat phang (P): 2z + 2y — z — 4 = 0 va dudng
r=2+t

thang d: { y =2+ 2t . Tam gidc ABC c6 A(—1;2;1), cac diém B,C nim trén (P) va trong tam G
z=—-2-1

nim trén duong thing d . Toa do trung diém I ctia BC la

(A)I(1;—1; -4). B)1(2;1:2). (©)1(2;—1;-2). D)1(0;1; -2).
Lai gidi.
Goi G2+t:2+2t—2—t)ed= AG = (3+t;2t,—3 —1).
Ma G la trong tam ciia tam gidc ABC nén AG = %Zf (v6i I 1a trung diém ctia BO).
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:](—7Z3t;2+3t; _7_3t).

t -7 =3t
MatkhécIG(P)nén2~¥+2~(2+3t)— 3

V6i t = —1 thi 1(2;—1;-2).
Chon phuong an @

—4=021t+21=0&t=—1.

I y+1 z-2

Cau 13. Trong khong gian Ozyz, cho diém A(1;2; —1), duong thang d: - va

2 1 -1
mat phang (P): 4y +2z+1 = 0. Diém B thuoc mat phang (P) théa man duong thang AB vuong

goc va cat duong thang d. Toa do diém B la

(A)(3;—2; —1). (—3:8: —3). (©)(0;3;-2). (D)(6; —7;0).
Lo giai.
Dudng thiang d c6 mot VICP 1a ug = (2;1; —1).
Goi M =ABNd=> M(1+2t;—1+1t2—1t) = AM = (2t;t — 3;3 — 1).
ABLde AM iy =04t +t—3-3+t=0&t=1= AM = (2, -2;2) = 2(1; —1; 1).

r=1+1

Duong thang AB di qua diém A, c6 mot VICP 1a @ = (1; —1;1) nén c6 phuong trinh: { y =2 —¢ (t €

z=—-1+t
R).
(2 =1+t (¢t =—1
. ) _ y=2-1 x =0
Ta c6: B= ABN(P) nén toa do B thoa man hé < & 4
(z+y+22+1=0 (2= -2

v
X

Suy ra B(0;3; —2).

Chon phuong an @
Cau 14. Trong khong gian Ozyz, cho dudng thang A vudng goc véi mit phang (a): z+2y—z+4 =0

v
X

T NV1 VOH HNIWN 3G NJIML LYHd NYOL S9NVA 08

r=3+t
< 2 . N 2 T+ 3 y—2 zZ g p .2 .2 N A
va cat ca hai duong thang d: T = 3 zé,d: y =3t ;trong cac diém sau, diem nao thudc
z=2

dudng thing A?
@M(6;5;—4). N(4;5;6). @P(5;6;5). @Q(4;4; 5).
Loi giai.
Goi A=AnNnd, B=ANnd = A(-3+a;2 — a;2a), B(3+ t; 3t; 2t).
6+t—a —2+3t+a 2t—2a<:>{t=2

Ta c6: AB cung phuong véi VIPT n(,} nén . = 5 S

= AB = (4;8; —4) va B(5;6;4).

rT=>5+1
Duong thang A di qua diém B(5;6;4) c6 VICP @ = (1;2;—-1) 1a { y = 6 + 2¢.
z=4—1
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Suy ra Q(4;4;5) € A.
Chon phuong an @

2 2 - 1 - 1
Cau 15. Trong khong gian Ozyz, cho diem M (2; —1;—6) va hai duong thang d; : L 5= y—l =
z+1 r+2 y+1 =z

- 2 2 . 2 z 2 . N NA .
T dy: 3 1 5 Duong thang di qua diem M va cat ca hai duong thang dy, do tai

hai diém A, B. Do dai doan thing AB bing

(A) V38, (B)2V/10. (C)s. D)12.

Loi giai.
\ﬁAthu@cdlzxglzy_llzz—i_lnénA(l—i—Qt;l—t;—l—i—t).
\/“1Bthu©cd2:x§2:y1—122;2nénB(—2+3t’;—1+t’;2+2t’).
Suy ra MA = (—142t:2—t;5+1), MB = (—4+ 3t/;t;8 + 2t).
(12—t 5+t
=0
t 8+2t
544 —149¢ St — 4t — Tt +8 =0
A, B, M thng hang khi va chi khi [MA, MB| = T < - —0e{ —3tf — 8t +16 -
8+2t" —4+3t —tt =20t + 17t — 1
—142t 21t
=0
(| —4+3"
[ (t=1
5t — 4t — Tt +8 =0 t2=3t+2=0 {t’:Q
Tu (1) va (2) suy ra & & :
{ﬂ:—%+4 {ﬂ:—%+4 t=2
1

Thay vao (3) ta duge ¢ = 1,¢ = 2 théa méan.
Suy ra A(3;0;0) va B(4;1;6). Vay AB = /38.
Chon phuong an @
Cau 16. Trong khong gian véi hé toa do Ozyz, cho ba diém A(1; —2;1), B(—2;2:1),C(1; —2;2).
Duong phan giac trong géc A clia tam gidc ABC cit mit phing (Oyz) tai diém nao dudi day?
4 8 2 4 28 2 8
®@(0:-33): ® (0:-33): ©(-33): D(0:5i-3):

L&i giai.
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+) Goi D la chan dudng phan gidc trong goc A ciia tam gidc ABC.
Ta c6 AB = )E” = 5,AC = ‘A_(f‘ ~ 1.

Khi d6 gg ig_5:>DB_50D:D(;, %%)

+) Duong thang AD qua A, c6 véc-td chi phuong AD = (—%; ;; g) cung phuong véi v = (—3;4;5)
r=1-3t

nén c¢6 phuong trinh ¢ y = -2 +4¢t,t € R. +) Goi E = AD N (Oyz).
z=1405t

E € AD = E(1 —3t; -2+ 4t;1 4 5t).
1
Ee(Oyz):>1—3t:O<:>t:§.
2 8
Tu doé E(O;——;—).
TR
Cach trac nghiém.

~

v
X

Goi A la duong phan giac trong goc A cua tam giac ABC, khi d6 A c¢6 mot véc-to chi phuong la

v
X

T NV1 VOH HNIWN 3G NJIML LYHd NYOL S9NVA 08

N 1 1 1
U= . AB +3@ AC = B’ AB + AC.
Suy ra U = (—g; o ) ciing phuong véi ¥ = (—3;4;5).

2
Tu d6 lam tuong tu nhu trén, ta tim duge £ (0; —3 g)
Chon phuong an (C)
Cau 17. Trong khong gian vé6i hé toa do Ozyz cho ba diém A(0; 1;0), B(2;2;2),C(—2;3;1) va dudng

2 — 1 2 - 3 .2 2 2 , 2 . PN N
thang d: z _Y +1 _Z . Tim diém M thuoc d deé the tich V' cua ti dién M ABC bang 3.

2
15 9 11 3 31 3 31 15 9 11
@M<3 3 1 2)7]\145(9 21’1 4’2). M<35734172)’M1(5 92’1%,2)
Om(5-33) (357 3) Om (5i-35) M (3573 )
Loi giai. . R
Cach 1. Ta c6 AB = (2;1;2), AC = (—2;2;1).
Do [AB, AC] = (~3; ~6:6) nén Saapc = % ‘ [AB, 4C ( _ g
Goi 7 1a mot vée-to phap tuyén ctia mit phang (ABC) thi 7@ = (1;2;—2) = phuong trinh mit
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phang (ABC) 1a x +2y — 22 —2=0.

At + 11
Goi M(1+2t;—2—13+2t) €d= d(M,(ABC)) = %
5
t=——
1 At + 11
DothetlchchatudlenMABCbangBnen§'g-¥:3©|4t+11|:6© 117.
5 3,31 T
G, 5 h\M( 3 )
Véi ¢ le7t1 2,
dt:——ﬂfM( 2. )
Vl 4 l—> 2 — —>
Céch 2. Ta c6 AB = (212% o:( 21) = |AB, AC| = (~3; —6;6).
Goi M(1+42t;—2—t;3+21) € d:>AM (1+2t;—3 — t:3 + 21).
5
t=_——
1 ey ey
Vi Varase = ¢ ‘ (4B, AC] -AM‘ nen |12t + 33| = 18 = i
t=——
4

i 5 .. 3 31
it = —— th M (-5 5 ).
Véi ¢ 1 thi AU
Chon phuong an @
Cau 18. Trong khong gian Ozyz, cho tam gidc déu ABC véi A(6;3;5) va duong thing BC c6

r=1—1
phuong trinh tham s6 { y =2 +¢. Goi A la dudng thing qua trong tam G clia tam gidc ABC va

z =2t
vuong géc v6i mit phang (ABC). Dlem nao dudi day thudc duong thang A?
(A)M(—1;-12;3). B) N (3; (C) P(0; —7;3). D)Q(1;—2;5).

Loi giai.
Cach giai:

r=1—-1
BC: {y=2+t = upc = (—1;1;2) la mot vec-to chi phuong ctia BC.

z=2t
Xét (P) 1a mit phang di qua A va vudng goc BC nén (P) qua A(6;3;5) va nhan upd = (—1;1;2)
lam 1 VIPT = (P): — (¢ —6)+y—3+2(2—-5)=0& —2x+y+2z—-7=0.
H 13 hinh chiéu ctia A lén BC thi H = BC N (P) hay toa do clia H théa man hé phuong trinh:
(2=1—1
y=2+t
z =2t

| —Tc+y+2:=-7=0
=6t—-6=0<t=1= H(0;3;2).

.= 2=
Lai c6 AG = gAH = (G(2;3;3).
Ta c6: AH = (=6;0;=3),iip¢ = (—1;1;2) = [ﬁ@} = (3;15; —6).
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Duong thing A di qua G(2;3;3) va nhan % [ﬁ, 1@’] = (1;5;—2) lam VTCP = A: z I = =
z—3
_2 ’
Kiém tra moi dap an ta thay chi c6 diem Q € A.
Chon phuong an @

r=1+2t
Cau 19. Trong khong gian Ozyz, cho dudng thang d: { y=1—+¢ vahaidiém A(1;0;—1), B(2;1;1).
z=1
Tim diém M thuoc duong thing d sao cho M A+ M B nhé nhat.
31 511 5 21
M(1;1;0). M(%:2:0). M(2:2:2). M(2:%2).
@ (1:1;0) (2’2’0) @ (2’2’2) @ (3’3’3)
Loi giai.
Do M € d nén M(1+ 2t;1 —t;t).

v
X

v
X

o1
MA+MB= /824 (t — 12+ (t+ 12+ /(20 — )2+ 2+ (¢t — 1)%. S
N Z
_\/6t2+2+\/6t2—6t+2_\/6t2+2+\/6(15—5) +5 3
_|
1 1 V6 3 o
Chon T = (V6t: 2 ,Uz(%(——t);—):?ﬂr?f:(—;—). S
: ( ) 2 V2 272 =
Tacé:MA+MB:|u|+|v|Z|u+v|:\/z+§:\/6. <.
_|

) 5 . o« . , 6t 2 1
Dau dang thic xay ra < u va v cung huéng = \/1_ :\{@1:1—2“:15:5. 5
\/6(——15) — Z

2 2
Vay MA+ MB nhénhét<:>M(5-2-1) i
1y 2i373)" -
Chon phuong an @ =
~ _ . . . 2 r—3 y—3 z4+2 r—5 T
Cau 20. Trong khong gian Oxyz, cho hai duong thang d;: T Ty = dy: 7 = O
- - - >
1 -2 2 5 ) p .

%:Z va mat phang (P): z 4 2y + 3z — 5 = 0. Dudng thang vuong goéc vé6i (P), cit di va dy
=
lan luct tai A, B. Do dai doan AB la -

(A)2v3. B) V1. ©)s. D) V1.
Loi giai.
r=3—1 xr=5—3k
dy ¢6 phuong trinh tham s6 1a { y =3 — 2t va dy ¢6 phuong trinh tham s6 1a { y = —1 + 2k.
z2=—-2+t z2=2+k
Mit phang (P) c6 mot véc-to phap tuyén 1a 7 = (1;2;3).
Videdi=AB—-t3—-2t;—2+t) va Bedy= B(5b—3k;—1+2k;2+k)
= AB = (2—3k+t;—4+ 2k + 264+ k — t).

Ma d L (P) nén ABvam cung phuong, suy ra

2-8k+t _ —A+2k42 A+k—t {t:2
1 2 3

Do dé6 A(1;—1;0), B(2;1;3). Vay AB = \/14.
Chon phuong an
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A |[10. B |

D|[3. D4 B|[5. All6. C|l7. D|8 B |

A ]2

1.

B |[12. C |[13. C |[14. D ||15. A |[16. C ||17. A |[18. D ||19. D |[20. B |

11.
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