CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
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| CHUONG |

BAI 3: PHUONG TRINH DPUONG THANG

@ LY THUYET.

I. PHUONG TRINH PUONG THANG

1. Vecto chi phwong ciia dwong thing

Vecto 4 # 0 1 1 vecto chi phwong cia dudng thang d néu gia cia

vecto @ song song hodc trung voi dudng thing d .

/a,/,

2. Phuong trinh tham s6 - Phuwong trinh chinh tic ciia dwdong thing

Puong thang d di qua M, (xo;yo;zo) va co 1 vecto chi phuong 4 =(a1;a2;a3)
xX=x,+at

+ Phuwong trinh tham s6 cla dudng thang d 1a: {y =y, +a,t (teR) (1)
z=2z,+a,t

+ Phurong trinh chinh tdc cia duong thang d 1a: >

_ _ _ a
g. XX _¥TY _27% ) (al.az.a3¢0 ) /////’//
al a2 a3

M,

I1. VI TRI TUONG POI CUA HAI PUONG THANG

x=x,+a,t x=x, +bk

Cho hai duong thang d, :y =y, +a,t va d,:Jy =y, +b,k
z=2z,+a,t Z=ZO/+b3k

Puong thang d, ¢6 1 vecto chi phuong 4 = (al ;a, ;aa).

Puong thing d, c6 1 vecto chi phuong b = (by;by3bs).
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1. Xét vi tri twong doi ciia d, va d, theo chuong trinh co bin:

Buéc 1: Kiém tra tinh cung phuong cia 4@ va b .
Bwéc 2: Nhan xét:
fo o . |d//d,
+ Néu a va b cung phuong thi:
dl = dZ
+ Néu @ va b khong cing phwong thi hodc d, cit d,hodc d, va d, chéo nhau.

e THI: d, cit d,
Piéu kién 1: 0 va b khong cing phuong .
x,+at=x;+bk (1)
Piéu kién 2: Giai hé phuong trinh: <y, +a,t =y, +b,k (2) (*) cd nghiém duy nhat (t,, k,)
z,+a,t =z, +bk  (3)

Két luan: d, cit d, tai diém M, (x0 +at,;y, +at,;z, +a3t0).
Luu y: Gidi hé (*) bang cach: Tir (1) va (2) gidi ra (t,;k,) va thay vao (3) (Néu (3) thoa thi
(to ; ko) , nguoc lai thi khong).
e TH2: d, va d, chéo nhau
Piéu kién 1: @ va b khong cung phuong .
x,+at=x;+bk (1)
Piéu kién 2: Giai hé phuong trinh: Y, +a,t =y, +b,k (2) (*) vd nghiém.
z,+at =z, +bk (3)

e TH3: d, song song vdi d, V
Piéu kién 1: @ va b cing phuong . /
Diéu kién 2: Chon didm M, (x,;v,;z,) €d, . Can chiro M, gd, . 5
e TH4: d, va d, trung nhau
Piéu kién 1: @ va b trung nhau.
Piéu kién 2: Chon diém M, (xo;yo;zo) ed, . Can chi rd M,ed,. aq

Dicbiét: |d, Ld, < db=0<ab, +ab, +ab, =0
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2. Xét vi tri twong di ciia dl va d2 theo chwong trinh ning cao bang so' db sau:

Puong thang d ¢6 1 vecto chi phuong ”: vaM, ed.

Pudng thing d’ ¢6 1 vecto chi phuong u—d, va M(/) ed.

Tinh [ud;ud,}

[ =0 [ o
([ww]-0 [ [ww]-0 [ [ww]e0 [ [um]e
<[Z,MOM0'}:6 [Z,MOMO’}J) [u:;MOMO’ =0 [u M M, W

Chéo nhau

Trung nhau Song song

I11. VI TRI TUONG POI CUA PUONG THANG VA MAT PHANG

X=x,+at
Cho duong thang: d: Y=y, +a,t vamp (a): Ax+By+Cz+D =0
z=2z,+a,t
xX=x,+at (1)
Xé hé phuong trinh: Y=y, +at (2) *)
z=2z,+a,t (3)

Ax+By+Cz+D=0 (4)
o (*)c6 nghiém duy nhit < d cit («)
o (*)covonghitm < d// («)

o (*)vosbnghitm < d c ()
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IV. KHOANG CACH TU MOT PIEM PEN MOT PUONG THANG - KHOANG
CACH GIUA HAI PUONG THANG

-

o Khoang cach tir diém M dén mot dudng thang d qua diém M, co vecto chi phuong U

—

u

o Khoang cach giita hai duong thang song song 1a khoang cach tir mot diém thudc duong thang
nay dén dudng thang kia.
o Khoang cach giita hai duong thang chéo nhau:

d di qua diém M va c6 vecto chi phuong ;lvé d’ di qua diém M’ va c6 vecto chi phuong ; la:
|:;t; ﬂ MM
]

o Khoang géch tf,I gitra du(‘?ng thang va mit phang song song la khoang céc%l tur n,lé)t diém thuﬁ)c

duong thang dén mat phang hoac khoang cach tir mgt di€ém thudc mat phang dén duong thang.

d(d,d')=

V. GOC GIUA HAI PUONG THANG - GOC GIUA PUONG THANG VA MAT
PHANG

o Goc giira hai duong thing (d) va (d”) c¢6 vecto chi phuong U= (;b;c)va u'= (a';b';c')1a ¢:
aa'+bb'+cc' 0 0
cos¢ = | | (0° <9 <90°).
Ja2 12+ 2 Aa?+ b+ c?
Diéc biét: (d) L (d") <> aa'+bb'+cc'=0.

o Goc giita duong thing d c6 vecto chi phuong ;t:(a; b;c) va mp(a)co vecto phap tuyén

|Aa+Bb+Cc| (Oo S¢S900)

n=(4A;B;C) la: sing = ‘COS(H' u)‘ - JA2 4B+ C* Na? +b* + 2
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@ HE THONG BAI TAP TU LUAN.

I. XAC PINH VECTO CHI PHUONG CUA PUONG THANG
1. Phwong phap

o Vecto 4#0 1a 1 vecto chi phuong cia duong thing d néu gia cua vecto @ song song hoic
trung voi dudng thang d .

o Néu 4 1a 1 vecto chi phuong ctia duong thang d thi kd,(k #0) ciing 1a 1 vecto chi phuong ciia
d.

o Goi u 1a 1 vecto chi phuong cua duong thiang d . Néu c6 2 vecto ;, b khong cung phuong

ula , ~
va { 13 thi chon 1 vecto chi phuong cua duong thdng dla ii:[ii,b} hodc

2. Vidu:

Vi du I: Trong khong gian v6i hé toa do Oxyz, cho céc diem A(1;-1;2), B(2;3;1), C(4;2;0);

x=1
cic duong thang A qy=2-3t (teR), AQ:XT_I:%:Z—;S; cic mat phang
z=3+4t -

(P):x+3y-2z+1=0, (Q):3x—z=0. Tim mot vecto chi phuwong ctia cic duong thang sau:
1) Puong thang A, .
2) Puong thang d, di qua A va song song vdi A, .
3) Pudng thing AB .
4) Puong thang d, qua B va song song véiOy .
5) Dudng thing d, qua C va vudng goc véi (P).
6) Puong thang d, qua B, vudng goc véi Ox va A,.
7) Pudng thang d, = (Q) qua O va vudng goc véi A, .
8) Puong thiang d, 1 giao tuyén ctia hai mat phang (P),(Q) .
9) Pudng thiang d, qua B vudng goc véi A,va song song voi miat phang (Oxy).

10)Puong thang d, qua A, cit va vudng goc véi truc Oz.

Vi du__2: Trong khong gian v6i hé toa do Oxyz, cho hai mit phing (a): x+3ky—-z+2=0 va
(,B): kx—y+2z+1=0.Tim k dé giao tuyén cua (a), (ﬂ)

1) vudng goc voi mit phang (P): x-y—2z+5=0.

2) song song v&i mit phang (Q): -x—-y—-2z+1=0.

II. LAP PHUONG TRINH PUONG THANG

Page 121



CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN

1. Phwong phap

Budc 1: Xac dinh M, (xo;yo;zo) ed.
Buoc 2: Xac dinh 1 vecto chi phuong a = (”’1 ;a, ;a3) ctia duong thang d .
Buwdéc 3: Ap dung cong thirc, ta co:
X=x,+at
o Phuong trinh thamsd ciia d: {y= y,+a,t (teR)

z=2z,+a,t

X=X, :]/_]/0 Z—Z

o Phuong trinh chinh tic cua d: = 9o . (al,az,a3 # O)

2. Vidu:

al aZ a3
, A . e 1A . , \ 2 x-1 y+2 z |
Vi du 1: Trong khong gian v6i hé toa d§ Oxyz, cho cac dudng thing A :Tz—1 =3 va
x=2+2t
A sy=-1-t. Viét phuong trinh:
z =3t
1) tham sb ctia duong thang A, . 2) chinh tic cta duong thang A, .

Vi du 2: Trong khong gian v6i hé toa do Oxyz, cho cac diém A(2;0;-1), B(2;3;-3), C(1;2;4),

x=t
D(—1;2;1) ; duong thang thang A qy=-1-t;mat phang (a): 3x+5y—z+1= 0. Viét phuong

z=2t
trinh cta duong thang d trong mdi truong hop sau:
1) Qua A va c6 1 vecto chi phuong @i =(-1;3;5). 2) Qua 2 diém B,C.
3) Qua M, (1; 2;3) va song song vdi tryuc tung. 4) Qua C va song song voi A, .
5) Qua B va vudng goc vai (Oxz). 6) Qua D va vuong goc vai (a).

Vi du 3: Trong khong gian véi hé toa d§ Oxyz, cho cac diém A(l; 1;—1), B(2;—l;3), C(l; 2;2),

x=2+t
D(—l;—2;1); cac duong thang thing A qy=-l1-t, A, :%ﬂz%:%_l; cac miat phang
z=t

(a): x+2y—-z+1=0, (,B): X+y+2z+3=0. Viét phuong trinh cta duong thang d trong mdi
truong hop sau:

1) Qua A va vudng goc véi cac duong thing A, AB .

2) Qua B va vudng goc voi duong thang AC va truc Oz.

3) Qua O va song song v4i 2 mat phang (a), (Oyz) .

4) Qua C, song song v6i (,B) va vudng goc voi A,.
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5) d 1a giao tuyén cta hai mit phing (a), ( p ) .

Vi du 4: Trong khong gian véi hé toa d0 Oxyz, viét phuong trinh dudng thing d di qua
x=t

A(Z;—l;l) cit va vudng goc v6i duong thang A y=-1-t.
z=t

. . - 4 z-
Vidu 5: Trong khong gian voi hé toa do Oxyz, cho diém A(3; 2; —4) vad: X 3 2 = y+2 = Zz 1

vamat phang (P): 3x —2y —3z—7 =0 .Viét phuong trinh dudng thang A di qua diém 4, song song

v6i (P) va cat duong thing d.

Vi du_6: Trong khong gian v6i hé toa do Oxyz, viét phuong trinh dudng thang d vudng goc véi

mp(P), dong thoi cit ca hai duong thang d, d, véi
. 5 x=-1+2¢
dlzgzy—_lzz-; sdy s qy=1+t ; (P): Tx+y-4z=0.
z=3

Vi du_7: Trong khong gian v6i hé toa dd Oxyz, viét phuong trinh mp(a) va mit cau (S) ¢6

phuong trinh nhu sau: (a):x+y+z+5=0, (S):(x—Z)2 +(y+1)2 +2z* =25,
1) Chirng minh: (a) cit (S) theo mot dudng tron c6 tam H.

2) Goi I 1a tAm mit cau (S). Viét phuong trinh duong thang IH .

III. XET VI TRI TUONG POI CUA HAI PUONG THANG
Dung 1 trong 2 cdch nhw trong phan 1y thuyét.

Vi du_1: Xét vi tri tuong ddi cua cac ciap duong thing sau:

x=1+t x=2+2t x=2-3t
a) A iqy =2t ;AL y:3+4t/ . b) Al:x—13:y14zz—25 s Ay iqy=5+3t
z=3—t z=5-2¢ z=3-6t
x=2-2t x =2t x =143t
C)Al:xl—lzy;2=z+13 sA iy =2+t dA qy=-1+3t ; A,: y:—2+2t/
z=1+3t z= z=1+2t
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Vi du_2: Trong khong gian voi hé toa d0 Oxyz, xac dinh vi tri twong d6i cua cip dudng thing

x=1+mt x=m-2t

sautheomveoi d : Jy=m+2t vad @ qy=mt

z=1-m-3t z=1-m+t
x=5+t
Vi du 3: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang d:yy=at va
z=2—t
x=1+2¢
d,:qy=a+4t  Xacdinh 0 dé:
z=2-2¢
1) d, vudng gbc véi d,. 2) d, song song véi d,.
x=1+t
Vi du_4: Trong khong gian vdi hé toa do Oxyz, cho hai duong thing A qy=2t wva
z=3-t
x=2+2t
A, :qy=3+4t"
z=5-2¢
a) Chung minh A, va A, cung thuc mot mat phang.
b) Viét phuong trinh mit phang (P) chira A, va A, .
Vidu 5: Trong khong gian vdi hé toa do Oxyz, cho hai duong thang:
. x=8+t
Nk el N Y NPS SN TS
7 2 3
z=8-t
a) Chimg minh A, va A, chéo nhau.
b) Viét phuong trinh mit phang (P) chira A, va song song véi A, .
x=8+t
Vidu 6: Trong khong gian vdi hé toa do Oxyz, cho 2 duong thing d:y=5+2t va
z=8—t

g 3-x y-1 z-1
27 2 3
a) Chimng t6 rang hai dudng thang d,, d, chéo nhau.

b) Viét phuong trinh mit phang (P) di qua gdc toa d6 O, song song véi d, va d, .

¢) Viét phuong trinh dudng vudng goc chung ctia 2 duong thang d, va d,.

Vi du 7: Trong khong gian vdi hé toa do Oxyz, cho 4 duong thang:
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— -2 - -2
dl:x_l_]/_zi’ d = 2_y=2_=z d: = ,d,: =< =
1 2 -2 2 4 —4 2 1 2 2 -1
1

a) CMR: Hai duong thiang d,, d, cung nam trong 1 mit phing. Viét phuong trinh

mit phang do.
b) CMR: Ton tai mdt duong thang A cat ca 4 duong thang da cho. Viét phuong trinh
chinh tic cia dudng thang A .
Vi du 8: Trong khong gian v6i hé toa do Oxyz, cho diém A(l; —1;1) va 2 dudng thang
xX= 2 t
x=t 5
y=-1-2t;d,: <y= —%— 2t . Chung minh 4, d, va d, cung thudc mot mat phing.

1

IV. VI TRi TUONG POI CUA PUONG THANG VA MAT PHANG

1. Phwong phap:

xX=x,+at
Cho dudng thang d:{y=y,+a,t (t€R) vamitphang (P):Ax+By+Cz+D=0,.
z=2z,+a.t
X=x,+at
Xét hé phuong trinh Zsz::Ztt = A(xO +a1t)+ B(y0 +a2t)+C(zO +a3t)+ D=0(1)
Ax+0by+3Cz+D:0
o Néu (1) vo nghiém thi d//(P).
o Néu (1) c6 nghiém duy nhat t =t thi d cat (P) tai M(x0 +aty;y, +at,;z, +u3t0)
o Néu (1) ¢6 vo sd nghiém thi d = (P).
Chii y: Néu VICP cua d ciing phwong véi VIPT ciia (P) thi d 1 (P).

2. Vidu:
x=t

Vi du 1: Trong khong gian vdi hé toa do Oxyz, va 3 duong thing d: Jy=-1-2t;
z=-3t

y=1-2¢t;d :T:T:iz va mit phang (P):x+y+z+5=0.

Xét vi tri trong d6i cua:
a)d, va (P). b) d, va (P). c¢) d, va (P).

Page 125



CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Vi du_2: Trong khong gian véi hé toa dd Oxyz, cho mit phing (a) : 2x—y+3z-4=0 va duong
x+1 y+3

thang A: 1

a) Xac dinh giao diém 4 clia dt A va mit phang ().

b) Viét phuong trinh dudng thing d qua 4 ndm trong mp (a) va vudng goc voi A.

Vi du 3: Trong khong gian véi hé toa @ Oxyz, cho mit phang (P): 4x -3y +11z-26=0 va2

duong thang d, : i=]/T_3=Z;r1; d,: x;4=%=253

a) Chirng minh: d, va d, chéo nhau.
b) Viét phuong trinh duong thang A nam trén mp(P), ddng thoi cit d, va d, .
V. HINH CHIEU CUA MOT PIEM LEN MOT PUONG THANG

1. Phwong phap

xX=x,+at d
Cho diém A(xA;yA;zA) va duong thang d: y=y,+at (teR). o o H
z=2z,+a,t A
Cich 1: Tﬁd

Goi Hla hinh chiéucua A 1énd.Tac6 Hed = H(x0 +at;y, +at;z, +a3t) .

Tinh AH ;AH Lii, < i, AH=0=t=2=H?
Cach 2:

, d
Goi H la hinh chiéu cia A 1én d . Ail,
Viét phuong trinh mit phang (P) qua A va vudng goc véi d |
o phuong atp g (P) qua A va vudng goc v 4 o,
o Khidé tim toa do diém H théa {H}=d~(P) PN i
2. Vidu:
x=2+t

Trong khong gian v6i hé toa dd Oxyz, cho diém A(l; 0; 0) va duong thang A:{y=1+2t.
z=t

a)Tim toa d6 diém H 14 hinh chiéu vudng goc ciia diém A 1én duong thing A .
b)Tim toa do diém A’ ddi ximg voi A qua dudng thing A .

VI. HINH CHIEU CUA MOT PIEM LEN MOT MAT PHANG
1. Phwong phap

Cho diém M(xM;yM;zM) va mit phang (P): Ax+By+Cz+D=0.

d
Goi H 1a hinh chiéu cia A 1én mp(P). M* T”(P)
o Viét phuong trinh dudng thing d qua A va vudng goc véi mp(P). N r%H
o Khido6 tim toa d6 diém H thoa {H}=d(P). |
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2. Vidu:

Vi du_1: Trong khong gian véi hé toa o Oxyz, cho diém M (1; 4; 2) va mit phang
(P):x+y+z-1=0.

a)Tim toa do diém H 14 hinh chiéu vudng goc ciia diém M 1én mat phang (P).

b)Tim toa d6 diém M’ d6i xing v6i M qua mit phang (P).
Vidu 2: Trong khong gian v6i hé toa do Oxyz, mat phang (P): x + y—z+5=0 vamat cau
(S):x*+y*+2z> —2x+4y-2x-10=0.

a) Chimg minh mat phang (P) cat mit cau (S) theo mot duong tron (C).

b) Tim toa d6 tdm va tinh ban kinh cua duong tron (C).
Vi du 3: Trong khong gian vdi hé toa do Oxyz, mat phing (P):x+y—-2z-1=0 vamat cAu
(S):x*+y* +2z> —2x+4y-2x-10=0.

a) Chimg minh mit phang (P) tiép xtic v6i mit cau (S)

b) Tim toa d¢ tiép diém ciia mat phang (P) va mit cau (S).
Vi du_4: Trong khong gian voi hé toa dd Oxyz, viét cac phuong trinh hinh chiéu vudng goc cua

duong thang d :xT—lzyTH: z—3 trén mi mit phang sau: mp(Oxy), mp(Oyz), mp(Oxz) va

(a):x+y+z—7=0.
VII. KHOANG CACH TU PIEM DPEN PUONG THANG —- KHOANG CACH GIUA
HAI PUONG THANG CHEO NHAU

1. Kién thirc vin dung

® Khodng cdch tir diém dén dwong thing:

Cho diém A va duong thing A (A & A) di qua diém M va cé 1 vecto chi phuongAﬁ .

\[am]
U
® Khodng cdch giita hai dwong thing chéo nhau: Mé Tu
Cho 2 duong thang chéo nhau d, d'.

o d diquadiém M vacé 1 vecto chi phuong ii .
o d' diquadiém M’ vaco 1 vecto chi phuong ' . \”‘

Ta co: d(d}d') = @

7] |

Pic bigt: Néu AJ [N thi d(MA)=d(A;A) (AeA). M — 4
u

2. Vidu:
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Vi du_1: Trong khong gian véi hé toa dd Oxyz, cho diém A(3; 1; 2) hai duong thang:

x=1-t x=1+¢t
d:qy=2+2t vad :qy=3-2t
z =3t z=1

a) Chimg minh 2 duong thing d va d' chéo nhau.
b) Tinh khoang cach giita hai duong thang d va d’.
¢) Tinh khoang céch tir diém A dén duong thang d .
Vi du_2: Trong khong gian véi hé toa dd Oxyz, hai dudng thang d , d’ va mat cau (S) c6 phuong
x=1-t x=1+2t
trinh d:<y=2+2t; d':qy=1-2t" va (S):(x-1)* +y°+z° :?.
z=2t z=t'
a) Chuing minh dudng thing d tiép xtic voi mat cau (S) tai tiép diém H . Tim toa d6 diém H .
b) Ching minh dudng thang d' cit mat cau (S) tai 2 diém phan biét A, B. Tinh d6 dai doan

AB va tim toa d6 trung diém ctia doan thing AB.
VIII. GOC GIUA HAI PUONG THANG - GOC GIUA PUONG THANG VA MAT
PHANG
1. Kién thirc vdn dung

e Géc giiva hai dwong thing:
Cho 2 duong thang d,d’ c6 cac vecto chi phuong lan luot i R 7

la u= (u; b;c),ﬁ’ = (a'; b’ c') .

|a.a +bb' +c.c o< (d;d') < 90"

V2 + 0+ 2 Aa? +17? +¢7

Ta co: cos(d;d’) = |cos(ﬁ,ﬁ')

® Goc giiva dwong thing va mdt phing

4—
7
Cho duong thangd c6 1 vecto chi phuong i = (a; b;c). d
Mit phang (P) c6 1 vecto phap tuyén 7i = (A; B;C) = 1 /
e _ N |a.A+b.B+c.C| ' / /
Ta co: sm(d,(P))-|cos(u,n)| ,OS(d,(P))S%O. £

- Ja? +0% + 2 A2 + B2 +C2

2. Vidu:
Vi du_I: Trong khong gian véi hé toa do Oxyz, hai duong thang d, d' va mit phiang (P) c6
x=1-t x=1+2t
phuong trinh d:qy=2+¢t; d :qy=1-t" va (P):2x+3y+z-4=0
z=t z=t'

a) Tinh goc giira hai duong thang d , d'.
b) Tinh goc giita dudng thang 4 va mat phang (P).
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Vi du_2: Trong khong gian véi hé toa 46 Oxyz, hai duong thang d, d' va mit phang (P) c6

x=1+t x=1
phuong trinh d:<y=2+t; d':qy= 142t Viét phuong trinh dudng thang A di qua diém

A(3; 2;2) , vudng goc v6i duong thing d va tao v6i dudng thang 4’ mot goc 60° .

IX. XAC PINH TQA PQ PIEM TREN PUONG THANG

1. Phwong phap

x=x,+at
o Piém M nim trén duong thang d:1y =y, +a,t thi M(x,+a,t;y, +at;z,+a,t).
z=2z,+a,t

o Tirdiéu kién ta tim dugc t=? = M?

2. Vidu:
x=1+t

Vi du_1: Trong khong gian véi hé toa do Oxyz, Cho diém A(Z; 1;3) , duong thang d:{y =2+t
z=t

, va mit phang (P):2x+y-2z-1=0.
a) Tim toa d6 diém M thoc duong thang d sao cho AM = J11.

W |-

b) Tim toa do diém N thoc duong thang d sao cho d(N,(P))=

Vi du_2: Trong khong gian v6i hé toa do Oxyz cho 3 diém A(0;1;2), B(2;-2;1),C(-2;0;1).
a) Viét phuong trinh mit phang di qua 3 diém A, B,C .
b) Tim toa do diém M thoc mat phéng (P):2x+2y+2z—-3=0 sao cho MA=MB=MC.
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HE THONG MOQT SO DANG TOAN THUONG GAP VE LAP PHUONG TRINH
PUONG THANG

Bai toan 1: Lap phuong trinh duong thang d di qua diém 4 va d L (a) .

Phuwong phap: - iy
+ Puong thiang d di qua A T

+ Puong thang d c6 1 vecto chi phuong 13 7, l
A

Bai toan 2: Lap phuong trinh dudng thing d di qua diém A va d//A.
Phuwong phap:
+ Mt phing (a) di qua A

+ Puong thang d co 1 vecto chi phuong 1a u,. -_—>
* Djic biét: Khi A=0x —
+ Mt phing (a) di qua A

+Puong thang d c6 1 vecto chi phuong 14 i = (l; 0;0).

Bai toan 3: Lap phuong trinh dudng thang d di quadiém 4 va d//(P), d//(Q), (P) khéng song, khong

trung voi (Q)

Phuwong phap:
+ Puong thang

+ Ta co: {

Puong thing d c¢6 1 vecto chi phuong la
i, =| iy, i, |
Bai toan 4: Lap phuong trinh duong thang d 14 giao tuyén cta 2 mit phang (P) va (Q).

Phwong phap:
+ Pudng thang d di qua A (gidi hé 2 phwong trinh

mp(P) va (Q) voi x=0)

’ udJ‘nP
+Taco: <. -
udJ_nQ

) diqua A

1,
Mg,

Ql =

L1
L

Puong thing d c¢6 1 vecto chi phuong la

ud:[np,nQ]
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Bai toan 5: Lap phuong trinh duong thang d diquadva d Ld,, d L d,, d khéng song song, khong tring

VOi ;.
Phwong phap:

+ Puong thing d di qua A.
J ﬁd J‘ iil
+Taco: <. _
u, Lu,

Puong thiang d ¢o 1 vecto chi phuong 1a u, = [ﬁl,ﬁzj.

Bai toan 6: Lap phuong trinh duong thang d di qua 4 va d//(P), dld.

Phwong phap: o
+ Puong thing d di qua A. @ \ =
. nip
u, Ln, A d
+Taco: ¢ ;::_=_
u, Lu d

: h
DPuong thang d c6 1 vecto chi phuong la /
i, =|7i,,il' |

Bai toan 7: Lap phuong trinh duong thing d’ 1a hinh chiéu vudng goc cua d trén mp (a) .

Phwong phap:
+ X4c dinh 4’ 12 hinh chiéu cua 4 trén (a) .

+ Xéc dinh B 14 hinh chiéu ciia B trén (a).

+ Puong thing d' = A’B/
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PHUONG PHAP TQA PO
III TRONG KHONG GIAN

| CHUONG |

BAI 3: PHUONG TRINH DPUONG THANG

@ LY THUYET.

I. PHUONG TRINH PUONG THANG

1. Vecto chi phwong ciia dwong thing

Vecto @ # 0 1a 1 vecto chi phuong ciia duong thing d néu gia cua -
vecto 4 song song hoic tring voi duong thing d . /3,/7

2. Phuong trinh tham s6 - Phuwong trinh chinh tic ciia dwong thing

Puong thang d di qua M, (xo;yo;zo) va ¢o 1 vecto chi phuong a = (al;az;a3)

xX=x,+at
+ Phuong trinh tham s6 cia duong thang d 1a: {y = y,+a,t (teR) (1)

z=2z,+a,t
+ Phuwong trinh chinh tdc cla duong thfmg d 1a: N
a
X—Xx — z—z
d: 0 Y ETR () (ana,a, 20 ) #;:::::1aff””
al a2 a3

My

I1. VI TRI TUONG POI CUA HAI PUONG THANG
x=x,+a,t x=x, +bk
Cho hai duong thang d, :4y = Yot+a,t vad,:qy= 3/0/ +b,k
z=z,+a.t z=z) +b,k
Puong thang d, ¢ 1 vecto chi phuong 4 = (“1 ;a, ?”3)-

Puong thang d, c6 1 vecto chi phuong b= (bl ;b, ;b3) .

1. Xét vi tri twong doi ciia d1 va d2 theo chwong trinh co ban:
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Buéc 1: Kiém tra tinh cung phuong cia 4@ va b .
Bwéc 2: Nhan xét:
foa T . |d//d,
+ Néu a va b cung phuwong thi:
d, =d,
+ Néu @ va b khéng cung phurong thi hoic d, cat d, hodc d, va d, chéo nhau.

e THI: d, cit d,

Piéu kién I: 4 va b khong cung phuong .
X, +at=x;+bk (1)

Piéu kién 2: Giai hé phuong trinh: <y, +a,t =y, +b,k (2) (*) cd nghiém duy nhat (t,, k,)
z,+a,t =z, +bk  (3)

Két luan: d, cit d, tai diém M, (xo +at,;y, +at

0;zo+a3t0).

Luu y: Gidi hé (*) bang cach: Tir (1) va (2) gidi ra (t,;k,) va thay vao (3) (Néu (3) thoa thi
(to ; ko) , nguoc lai thi khong).
e TH2: d, va d, chéo nhau
Piéu kién 1: @ va b khong cung phuong .
x,+at=x;+bk (1)
Piéu kién 2: Giai hé phuong trinh: <y, +a,t =y, + b,k (2) (*) v6 nghiém.
z,+a,t =z, +bk (3)

e TH3: d, song song voi d, y
Piéu kién I: @ va b cung phuong . /
Diéu kién 2: Chon didm M, (x,;v,;z,) €d, . Can chiro M, gd, . —5
e TH4: d, va d, trung nhau
Piéu kién 1: @ va b trang nhau.
Piéu kién 2: Chon diém M, (xo;yo;zo) ed,. Can chi rd M,ed,. 4

Dicbiét: | d, L d, ©db=0sab +ab, +ab,=0
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2. Xét vi tri twong ddi cia d1 va d2 theo chwong trinh ning cao bang so dd sau:
- Puong thang d c6 1 vecto chi phuong u: vaM, ed.

- Puodng thang d’ ¢6 1 vecto chi phuong ;dj va M(/) ed.

Tinh [ud;ud,}
e ~a
/ [ud;ud,}zO / [ud,ud,]v&O
§ | 2 Y [
[ud;ud,}=0 [ud;ud,}=0 [ud;ud,_v&O [ud;ud,}tO
J S S e
— ’ Py — ’ = — ' ~ — ’ =
[ud,MoMo } =0 [ud,MOMO } 0 [ud, MM, |=0 [ud ;M M, W -0
L |
Trung nhau Song song Cat nhau Chéo nhau
]
xX=x,+at
Cho duong thang: d: Y=Yy, +a,t vamp (a): Ax+By+Cz+D =0
z=2z,+a,t
x=x,+at @))]
X¢ hé phuong trinh: Y=Yotat (2) *)
z=2z,+a,t 3)
Ax+By+Cz+D=0 (4)
o (*)c6 nghiém duy nhit < d cit («)
o (¥)covonghiém < d// ()
o (*)vosbdnghitm < d c ()
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IV. KHOANG CACH TU MOT PIEM PEN MOT PUONG THANG - KHOANG
CACH GIUA HAI PUONG THANG

-

o Khoang cach tir diém M dén mot dudng thang d qua diém M, ¢ vecto chi phuong -

u

o Khoang cach giita hai duong thang song song 1a khoang cach tir mot diém thudc duong thang
nay dén dudng thang kia.
o Khoang cach giita hai duong thang chéo nhau:

d di qua diém M va c6 vecto chi phuong lva d’ di qua diém M’ va c6 vecto chi phuong U’ 1a:

P; ;'}.MOM

o
o Khoang cach tir giita duong thang va mit phang song song 1a khoang cach tir mot diém thudc
duong thiang dén mit phiang hoic khoang cach tir mot diém thudc mit phang dén dudng thang.

d(d,d") =

V. GOC GIUA HAI PUONG THANG - GOC GIUA PUONG THANG VA MAT
PHANG

o Goc giira hai duong thang (d) va (d’) c6 vecto chi phuong U= (a;b;¢c)va u'= (a';b';c')1a ¢:
aa'+bb'+cc' 0 0
cos¢ = | | (0° <9 <90°).
Va2 + b2 + 2 AJa?+ b e c?
Dac biét: (d) L (d") <> aa'+bb'+cc'=0.

o Goc giita duong thing d c6 vecto chi phuong ;t:(a; b;c) va mp(a)cd vecto phap tuyén

|Aa+Bb+CC| (Oo S¢S900)

n=(A;B;C) 1 sing = cos(r, 1| =~
+b°+C " Na +b" +c
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@ HE THONG BAI TAP TU LUAN.

I. XAC PINH VECTO CHI PHUONG CUA PUONG THANG
1. Phwong phap

o Vecto 4#0 1a 1 vecto chi phuong cia duong thing d néu gia cua vecto @ song song hoic
trung voi dudng thang d .

o Néu 4 1a 1 vecto chi phuong ctia duong thang d thi kd,(k #0) ciing 1a 1 vecto chi phuong ciia
d.

o Goi u 1a 1 vecto chi phuong cua duong thiang d . Néu c6 2 vecto ;l, b khong cung phuong

ula , -
va { 13 thi chon 1 vecto chi phuong cua duong thdng dla ﬁ:[ﬁ,b} hodc

2. Vidu:

Vi du I: Trong khong gian v6i hé toa do Oxyz, cho céc diem A(1;-1;2), B(2;3;1), C(4;2;0);

x=1
cic duong thang A qy=2-3t (teR), AQ:xT_l:%:ZTH; cic mat phang
z=3+4t -

(P):x+3y-2z+1=0, (Q):3x—z=0. Tim mét vecto chi phuwong ctia cic duong thing sau:
1) Puong thang A, .
2) Puong thang d, di qua A va song song vdi A, .
3) Pudng thang AB .
4) Puong thang d, qua B va song song véiOy .
5) Puong thang d; qua C va vudng goc véi (P).
6) Puong thang d, qua B, vudng goc véi Ox va A,.
7) Pudng thang d, = (Q) qua O va vudng goc véi A, .
8) Puong thiang d, 1 giao tuyén ctia hai mat phang (P),(Q) .
9) Pudng thiang d, qua B vudng goc véi A, va song song voi miat phang (Oxy).
10)Puong thang d, qua A, cit va vudng goc véi truc Oz.
Loi gidi:
1) Duong thang A, c6 1 vecto chi phuong 1a 4@ = (0;-3;4).
2) Duong thiang A,cé 1 vecto chi phuong 1a b =(3;-3;2). Ta cb: d //A, nén b=(3;-3;2) cling
la 1 vecto chi phuong cua 4, .
3) Puodng thing AB c6 1 vecto chi phuwong 1a AB= (1;4;,-1).
4) Puong thang d, / /Oy nén c6 1 vecto chi phuong 1a }= (0;1;0) .
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5)

6)

7)

8)

9)

10)

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Mit phang (P) c6 1 vecto phap tuyén 1a 7, = (1;3;-2) . Puong thang d, L (P) nén ¢6 1 vecto
chi phuong 1a 1, =(1;3;-2).

Goi i, 1a 1 vecto chi phuong ciia duong thang d, .

Ta c6: F,ﬁ] =(0;—4;-3), {Z“ i;: chon ii, =(0;4;3).
4

Mit phang (Q) ¢6 1 vecto phép tuyén 1a 3; O;—l) . Goi 1y 1a 1 vecto chi phuong cua duong

> = chon i, =(1;3;3).

S I

i, =(
thing d. . Ta c6: [ﬁ E}:(—3-—9~—9) L
5 . 27 ’ s s ﬁ4 1L

Goi i, 1 1 vecto chi phuong ctia duong thang d, . Ta c6: [le,ﬁz} = (—3; =5; —9) ,

|

Goi i, 1a 1 vecto chi phuong ctia dudng thang d,. Mt phang (Oxy) c6 1 vecto phap tuyén 1a

) ) i, L
k=(0;0;1).Taco: | iy, k | =(-3;3;0), {% LZZ = chon i, = (I;-1;0).

L Lii

7

=R

' = chon i, =(3;5;9).

2

Uy

d, 1. Oz

= H 1a hinh chiéu cia A 1én Oz = H(0;0;2). Vay d co
Aed,

Goi H=d,nOz.Tacb {

1 vecto chi phuong la O—A = (1;—1;0) )

Vi du_2: Trong khong gian v6i hé toa dd Oxyz, cho hai mit phing (a): x+3ky—z+2=0 va

(,B): kx—y+2z+1=0.Tim k dé giao tuyén cta (a), (ﬂ)

1) vudng goc voi mat phang (P): x—y—2z+5=0.

2) song song v6i mit phing (Q): -x-y—-2z+1=0.

1)

2)

Loi gidi:
Goi i 1a 1 vecto chi phuong cua duong thang d 1a giao tuyén cia (a), ( ﬂ) .
Mit phang cua (a) c6 1 vecto phap la n, = (1;3k;—1).

Mit phéng cta (,B) c6 1 vecto phap 1a 7, z(k;—l;2).

o |uln, ol )
Tacs: | 17, = chon i =| 7,7, |=(6k-1;k-2;-3k*-1).
Mit phang (P) ¢ 1 vecto phéap tuyén n, = (1;—1; —2). Puong thang d vudng goc v6i mit phang
—3k* +2k+3=0
& il, ii, cing phuong < [ii,7i, |=0 & -11k+4=0 (v nghiém).
1-5k=0
Vay khong ton tai gia tri k thoa yéu ciu bai toan.
Mit phang (Q) c6 1 vecto phap tuyén g, = (—1,'—1; —2) :
Puong thang d vudng goc v6i mit phiang (Q) :
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k=
Sid,=0 < -6k+1-k-2+3k>+1=03k’-Tk=0< L

wla o

II. LAP PHUONG TRINH PUONG THANG

1. Phwong phap
Budc I: Xacdinh M, (xo;yo;zo) ed.

Buoc 2: Xac dinh 1 vecto chi phuong a = (al;az;a3) ctia duong thing d .
Buge 3: Ap dung cong thirc, ta c6:
X=x,+at
o Phuong trinh thamsé ctia d: <{y=y,+a,t (teR)

z:zo+a3t

X=Xy _Y-Y, _Z-Z

o Phuong trinh chinh tic ciia d: = o . (al,uz,a3 # O)

ul a2 a3
2. Vidu:
, R ) e 1A R , \ 2 x-1 y+2 z

Vi du 1: Trong khong gian v61 hé toa do Oxyz, cho cac dudng thang A, :T:—1 :5 va
x=2+2t

Ao sy=-1-t. Viét phuong trinh:
z =3t

1) tham s ciia duong thang A, . 2) chinh tic ctia dudng thiang A, .

Loi gidi:
1) Buong thang A, qua M(l; —2;0) va c6 1 vecto chi phuong u :(1;—1;2) , ¢6 phuong trinh
x=1+t
tham 6 1a: {y=-2—t.
z=2t

2) Puong thang A, qua N(Z;—I;O) va c6 1 vecto chi phuong u = (2;—1;3), c6 phuong trinh

chinh tic 1a: x—2 :y—ﬂzz.

2 -1 3
Chu y: Néu dé bai chi yéu cdu viét phirong trinh dwong thang thi ta viét phicong trinh tham sé
hay phwong trinh chinh tdc ciia dwong thang déu duwoc.

Vi du 2: Trong khong gian voi hé toa do Oxyz, cho cac diém A(2;0;-1), B(2;3;-3), C(1;2;4),

x=t
D(—l; 2; 1) ; duong thang thang A qy=-1-t;mat phang (a) :3x+5y—-z+1=0. Viét phuong
z=2t
trinh ctia duong thing d trong mdi trudng hop sau:
1) Qua A va co 1 vecto chi phuong i = (—l; 3;5). 2) Qua 2 diém B,C.
3) Qua M, (1; 2,'3) va song song vdi truc tung. 4) Qua C va song song voi A,.
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5) Qua B va vudng goc vai (Oxz). 6) Qua D va vudng gboc vai (a) :

Loi gidi:
1) Puong thing d qua A(2; 0;—1) va ¢ 1 vecto chi phuong i = (—1; 3;5) , ¢0 phuong trinh tham s6
x=2-t
la: <y =3t
z=-1+5t
2) Puong thang d qua B (2; 3; —3) va co 1 vecto chi phuong BC = (—l; -1; 7) , ¢0 phuong trinh tham
x=2-t
s6 la: qy =3t
z=-3+7Tt
3) Pudng thang d qua M, (l; 2;3) ¢ Ox vasong song voi truc Ox nén nhin i= (l; 0;0) lam 1 vecto
x=1+t
chi phwong, ¢6 phuong trinh tham sé: y=2
z=3

4) Puong thing d di qua diém C(l; 2;4) . Puong thing A, ¢6 1 vecto chi phuong 14 i = (1;—1;2)

.Tacoé: d/ /A, = d ¢ 1 vecto chi phuong 1a i = (1,'—1;2) . Vay phuong trinh chinh tic cta

duong thang d la: xl—l = y_lz = 254.

5) Puong thang d di qua diém B(2;3;—3). Mit phang (Oxz) c6 1 vecto phap tuyén la
7 = (O; 1; 0) .
Puong thing d vudng goc véi (Oxz) nén nhan f: (0;1;0) 1am 1 vecto chi phuong. Vay phuong

x=2
trinh tham s6 cua duong thang d 1a: y=3+t.
z=-3

6) Pudng thiang d di qua diém D(—l; 2;1) . Mit phang (a) ¢6 1 vecto phap tuyén 13 7i = (3; 5;—1)

. Puong thang d vudng goc véi (a) nén nhan ﬁ:(3; 5;—1) lam 1 vecto chi phuong. Vay

phuong trinh chinh tic ctia dudng thang d 1a: x;rl _Y ;2 -z _11 .

Vi du_3: Trong khong gian v6i hé toa do Oxyz, cho céc diem A(1;1;,-1), B(2;-1;3), C(1;2;2),

x=2+t
D(—l;—2;1); cac duong thing thing Arqy=-1-t, A, :xTJrl:%:ZT_l; cac mit phang
z=t

(a): x+2y-z+1=0, (,B): x+y+2z+3:0.Viétphu30'ng trinh ciia dudng thang d trong mi

truong hop sau:
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1) Qua A va vudng goc véi cac duong thing A, AB .
2) Qua B va vudng goc v6i dudng thing AC va truc Oz.
3) Qua O va song song véi 2 mit phang (a), (Oyz) .
4) Qua C, song song v6i (,B) va vudng goc voi A, .
5) d 1a giao tuyén ctia hai mat phing (a), (ﬂ) .
Loi gidi:
1) Puong thing d qua A(l; 1;—1) . Puong thing A, c¢6 1 vecto chi phwong U, = (1;—1;1) ;

@:(1;—2;4):[ﬁ;@}z(—%—?ﬁ—l). Goi i la 1 vecto chi phuong cia d. Ta co:

ulu , _ _
' = chon ﬁ:(2;3;1).\/ay phuong trinh chinh tac cua d 1a al l= L 1= Z+1.
ul AB 2 3 1

2) Puomg thing d qua B(2;-1;3); AC=(0;1;3); k=(0;0;1)=| AC,k |=(1;0;0). Goi @ 1a 1

AC
k

=)

vecto chi phuong cua d . Ta co: { = chon i = (l; 0; 0) .

=)

—

x=2+t

y=-1
z=3

Vay phuong trinh tham sb cia d 1a

3) Puong thing d qua O(O;O;O); n, :(1;2;—1) 1a 1 vecto phap tuyén cia ((x); f:(l;O;O) la 1

vecto phap tuyén cta (Oyz); Ta co: [ﬁl,f] = (0;—1; —2) .

uln
Goi u 1a 1 vecto chi phuong cua d . Ta co: {Q N _'= chon ii = (0;1;2) . Vay phuong trinh tham
uli
x=0
sociad lay=t .
z=2t

4) Puong théng d qua C(l;2;2); 1, :(1;1;2) la 1 vecto phép tuyén cua (ﬁ); u, :(2;1;1) lal

vecto chi phuong cua A,; Ta co: [ﬁz,ﬁJ =(-1;3;-1).Goi u 1a 1 vecto chi phuong cua d . Ta

ulmn , _ - _
¢6: 4. _>= chon il =(~1;3;-1) . Vay phuong trinh chinh tic cia d 1a x-1_y=2_z 2.
ulu, -1 3 -1
5) Chon diém trén giao tuyén d :

xX+2y—-z+1=0 o x=-5
Xét hé phuong trinh: (I). Cho z=0, giai dugc: = A(—S; 2;0) ed.
X+y+2z+3=0 y=2
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uln
Xac dinh vecto chi phuong ctia d : Goi u 1a 1 vecto chi phuong cta d. Ta co6: {4 1 ' = chon
uln,
x=-5+5t
U= [ﬁl,ﬁzj = (5,‘ —3;—1) . Vay phuong trinh tham sd ctia d : 4y =2-3t .
z=-t

Vi du__4: Trong khong gian véi hé toa d6 Oxyz, viét phuong trinh duong thing d di qua
x=t
A(Z;—l;l) ct va vudng goc voi duong thang A: <y =—1—t,
z=t
Loi gidi:
Puong thang A ¢6 1 vecto chi phuong 1 7 = (1;—1;1).
Goi B=dnA . Taco:
Be A= B(t;-1-t;t); @:(t—%—t,‘t—l); il AB<ii.,AB=0<t=1.
Suy ra: B(l;—2;1). Puong thang d di qua A(Z;—l;l) va co 1 vecto chi phuong la

x=2+t

AB= (1; 1;0) nén c6 phuong trinh tham s 1a: {y=—1+¢.
z=1

x-2 y+4 z-1
-2 2
vamat phang (P): 3x —2y —3z—7 =0 .Viét phuong trinh dudng thang A di qua diém 4, song song

Vidu 5: Trong khong gian voi hé toa do Oxyz, cho diém A(3; 2; —4) vad:

v6i (P) va cat dudng thang d.

Loi gidi:

Cich 1: d

Buée 1: Xac dinh diém B=dNA: AB/ /mp(P). N B A
x=2+3t

Taco: d:qy=—-4-2t. Goi B(2+3t;—4-2t;1+2t)ed
z=1+2t

Luc do: AB= (3t -1; —2t—6;2t+5) . Mit phang (P) ¢6 1 vecto phap n, = (3; -2; —3)

. 6
AB/ /mp(P) < ABii, :3(3t—1)—2(—2t—6)—3(2t+5):o@7t—6=0<:>t=7

Buéc 2: Pudng thing A= AB .

Vivay B[ 22,2019 _ g (1. 54.47)
7777
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Puong thing A= AB di qua A va c6 1 vecto chi phuong 1 i = (1 1;-54; 47) nén c6 phuong

x=3+11t
trinh tham sb: { y =3 —54¢

d
Cach 2:

Budre 1: Lap phuong trinh mp(Q) qua A va song song v&i mp(P):
Buée 2: Xéac dinh giao diém B cua d va mp(Q), A= AB. 4

Vi du_6: Trong khong gian v6i hé toa d6 Oxyz, viét phuong trinh dudng thang d vudng goc véi

mp(P), dong thoi cat ca hai duong thing d, d, Vi
. 5 x=-1+2t
d: XY ER g ly=1+t ; (P): Tx+y—4z=0.
2 -1 1
z=3
Loi gidi:
Cach 1:

Budc 1: Viét phuong trinh mp (a) chira d1 va vudng goc voi

(P).

Budc 2: Viét phuong trinh mp ( yei ) chira d, va vuéng goc véi

(P).

Budc 3: Puong thang can tim 14 giao tuyén ctia mp (a) vamp

(8).

Kiém tra su cit nhau. (mdi quan hé giita vecto chi phuong)

Cach 2:
Budc 1: Viét phuong trinh mp (a) chira d1 va vudng goc
véi (P).

Budc 2: Xac dinh giao diém A cua d2 va mp (a) .

Budc 3: Puong thang can tim di qua A va vudng goc v6i mp

(P). Kiém tra su cit nhau. (M6i quan hé giira vecto chi

phuong).

Cach 3: g

Sir dung ky ning khai niém “thudc” (Tim ra 2 giao diém M, N) M
x=2m x=—-1+2¢ N

Taco: d :qy=1-m ; d,: qy=1+t 4 j\ 'j
z=-2+m z=3

Mit phang (P) c¢6 1 vecto phap tuyén 1a n, = (7 ;1 —4) .

Goi N=dnd,M=dnd,. Taco:N(2m;1-m;—2+m)ed,, M(-1+2t;1+1;3)ed, .
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:m:(2t—2m—l;t+m;5—m).

t=-2

—4t-3m-5=0
{mzl

Luc d6 taco NM va 1, cung phuong < [Zg,ﬁp} =0 {8t-15m+31=0<
—5t-9m—-1=0
= N(2;0;,-1), M(-5;-1;3).
Puong thing d = NM , qua N(2; O;—l) va co 1 vecto chi phuong la 7, = (7; 1; —4), c6 phuong
x=2+Tt

trinh tham s6: {y =t
z=-1-4t

Vi du__7: Trong khong gian v6i hé toa dd Oxyz, viét phuong trinh mp(a) va mit cau (S) ¢6
phuong trinh nhu sau: (a) X+y+z+5=0, (S):(x—2)2 +(y+1)2 +z° =25,

1) Chuing minh: (a) cit (S) theo mot dudng tron co tam H.

2) Goi I 1a tAm mit cau (S). Viét phuong trinh duong thang IH .

Loi gidi:

\ 6 ,

a) Mt cau (S) c6 tam 1(2;-1;0), ban kinh R=5. Ta co: d(I,(a)) = 5 <R= (a) cit (S) theo
mot duong tron ¢ tam H .

b) Puong thiang IH di qua I(2;—1;0) vanhan VTPT cia (a) la n=(1;1;1) lam vecto chi phuong

x—2 _y+1 B
1

~ , . , M z
nén c¢6 phuong trinh chinh tac: T
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III. XET VI TRi TUONG POI CUA HAI PUONG THANG
Dung 1 trong 2 cdch nhw trong phan 1y thuyét.

Vi du_1: Xét vi tri tuong ddi cua cac cip duong thing sau:

x=1+t x=2+2t . x=2-3t
a) A ly=2t 1A ly=3+4t b) Alzx_f:-‘/I =Z_25 LAy =5+3t
z=3—t z=5-2¢ z=3-6t
x=2-2t x =2t x=1+3t
-1 y-2
C)Alzx11=y3 =Z+13 s A iy =2+t d) A qy=-1+3t ; A,: y:—2+2t/
z=1+3t z=t z=1+2t
Loi gidi:

a) Puong thing A, di qua diém M (1;0;3) va 6 1 vecto chi phuong i =(1;2;-1) .
Pudng thang A, di qua diém N(2;3;5) va c6 1 vecto chi phuong b =(2;4;-2).
Taco: [4,5]=0.MN =(1;3,2).[ @ MN |=(7;-3;1) 2 0= A,/ /A,.

b) Pudng thing A, di qua diém M (3;4;5) va c6 1 vecto chi phuong 4 =(-1;1;-2).
Pudng thing A, di qua diém N(2;5;3) va ¢6 1 vecto chi phuong b =(-3;3;-6).
Taco: [4,5]=0,MN =(-1,1,-2).[ MN |=0= A, =,

¢) Duong thing A, di qua diém M (1;2;-3) va c6 1 vecto chi phuong i =(1;3;-1).
Pudng thang A, di qua diém N (2;-2;1) va ¢6 1 vecto chi phuong b =(-2;1;3).
Taco: |4, |=(10;-1;7) #0, MN =(1;—4;4),[@,b | MN =35%0= A,, A, chéo nhau.

d) Pudng thang A, di qua diém M (0;-1;0) va c6 1 vecto chi phuong 4 =(2;3;1).
Pudng thing A, di qua diém N (1;-2;1) va ¢6 1 vecto chi phuong b =(3;2;2).
Taco: |d,b |=(4-1;-5)#0,MN =(1;-1;1),[ 4,6 | MN =0= A, A, cit nhau.

Vi du_2: Trong khong gian v6i hé toa dd Oxyz, xac dinh vi tri twong dbi cua cip duong thing sau

x=1+mt x=m-2t
theomvéid : sy=m+2t vad : {y=mt
z=1-m-3t z=1-m+t'
Loi gidi:

Duong thang d,, qua diém A(1;7;1—m) va co 1 vecto chi phuong 1a d, .
Puong thing dfn qua diém B(m;O;l—m) va co 1 vecto chi phuong 1a 1, =(—2;m;1).
Ta co: [ﬁl,ﬁz]=(2+3m;6—m;m2+4)¢6 do (m2+4¢0 Vm) va E:(m—l;—m;O).

Xét [ﬁl,ﬁz]ﬁ:(2+3m)(m—1)—m(6—m)=4m2 —Tm-2.
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m=2
Eﬂi@ﬂJZﬁﬂkﬁﬂh 1< d_vad' chtnhau.
4
- m#2
TH 2: [ii,,ii, | AB#0 < mi_lczdmvad;dmommu

x=5+t
Vi du 3: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang d:jy=at va
z=2-t

x=1+2¢
L ey =a+4t'  Xac dinh 0 dé:
z=2-2t

d

1) d, vudng goc véi d,. 2) d, song song véi d,.
Loi giai
Duong thang d, ¢6 1 vecto chi phuong 1a i, =(1;2;-1).
Puong thang d, c6 1 vecto chi phuong 1a u, = (2,' 4; —2).
1) d, vudng goc voi d, <, L, <, =02+4a+2=0<a=-1.

2) d, songsong vGi d, = 1i,, U, cling phuong < [ﬁl,ﬁz] = (—2a+4; 0;0) —0=a=2.

x=5+t x=1+2t
Kiém tra lgi: V6i a=2 thi d, 1<y =2t vad,:qy=2+4t"
z=2-t z=2-2#
5=1+2t
Chon A(S; 0; 2) ed,, thiy A ¢d, (do hé phuong trinh {0 =2+ 4t' vo nghiém)
2=2-2¢

Vay khi a=2 thi d; song song véi d,.

x=1+t
Vi du 4: Trong khong gian véi hé toa d6 Oxyz, cho hai duong thing A qy=2t va

z=3—t
x=2+2¢
A, :qy=3+4t"
z=5-2¢t

a) Chung minh A, va A, cung thuc mot mat phang.

b) Viét phuong trinh mit phang (P) chira A, va A, .

N e

Loi gidi:
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Puong thing A, qua diém A(l; 0;3) va ¢ 1 vecto chi phuong 1a 1, = (1; 2; —1) .

Duong thang A, qua diém B(2;3;5) va c6 1 vecto chi phuong 1a i, =(2;4;-2).

a) Ta co: [ﬁl,ﬁJ -0 va AB =(1;3;2) .

Xét [Zg,ﬁl} = (—7; 3; —1) #0.Tirdo suy ra, A, va A, songsong, tirc 1a A, va A, cung thudc

mot mat phéng.

b) Goi 7i, 1a vecto phap tuyén ctia mp(P) can tim,

Ta co: {Zi i ;:B = chon 7, = [E,ﬁj =(-7;3;-1).

Lic d6, mat phang (P) di qua A(1;0;3)e A, vacé 1 vecto phap tuyén la 7i, =(-7;3;-1).
(P): =7(x—=1)+3(y—-0)-1(z-3)=0< —7x+3y-z+10=0.

Vi du 5: Trong khong gian vdi hé toa do Oxyz, cho hai duong thang: A 3-x _Y 1 =z 1

7 2 3
x=8+t
va A, iqy=5+2t.
z=8-t

a) Chirng minh A, va A, chéo nhau.

b) Viét phuong trinh mat phang (P) chita A, va song song véi A, .

Loi gidi:
Puong thang A, qua diém A(3; 1;1) va ¢0 1 vecto chi phuong 1a 1, = (—7; 2;3).
Puong thang A, qua diém B(8; 5;8) va ¢ 1 vecto chi phuong 1a 1, = (1; 2; —1).
a) Ta co: [iil,ﬁz] = (—8; —4; —16) +0 va AB= (5;4,'7) .
Xét [ﬁl,ﬁJ.@ =-40-16-112=-168 = 0. Tir d6 suy ra, A, va A, chéo nhau.

b) Goi 7i, 1a vecto phap tuyén ctia mp(P) can tim.

2

f, Li
Ta co: {ﬁi N ﬁl = chon 71, = [ﬁl,ﬁzj = (—8; —4; —16).

Luc d6, mit phang (P) di qua A(3;1;1)e A, va cb 1 vecto phap tuyén la 7i, =(-8;—4;-16).
(P): -8(x—3)-4(y-1)-16(z-1)=0<2x+y+4z-11=0.

x=8+t
Vidu 6: Trong khong gian v6i hé toa 46 Oxyz, cho 2 duong thang d:y=5+2t va
z=8-t

g - 3-x y-1 z-1
27 2 3
a) Chiing t6 rang hai duong thang d,, d, chéo nhau.

b) Viét phuong trinh mit phang (P) di qua gbc toa dd O, song song véi d,vad,.
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¢) Viét phuong trinh dudong vudng goc chung ctia 2 duong thang d, va d,.

Loi gidi:
Puong thang d, qua diém A(8; 5;8) va c6 1 vecto chi phuong 1a 1, = (1; 2; —1) .

Duong thang d, qua diém B(3;1;1) vaco 1 vecto chi phuong la i, =(-7;2;3).
a) Ta co: [ i, 1, | =(8;4;16) =0 va AB=(-5,-4;-7).

Xét [, 1, | AB=-40-16-112=-168 = 0. Tir d6 suy ra, d, va d, chéo nhau,
b) Goi 7, 1a vecto phap tuyén ctia mp(P) can tim.

n, Li S . -
Ta co: {ﬁi Lﬁl = chon 71, z[ul,u2]=(8;4;16).

2
Luc d6, mat phang (P) di qua O(O; 0;0) va co 1 vecto phap tuyén 1a n, = (8;4;16), c6 phuong
trinh:

(P): 8(x—0)+4(y—0)+16(z—0)=0<>2x+y+4z=0.

c) Goi d 1a dwong vudng géc chung cua d, va d,, dnd, ={M},dnd, ={N}.

Ta co: -
’ ’ ’ u
Med = M@8+t;5+2t;8-t),Ned, = N3-7t;1+2t';1+3t"), dz\uﬁ
MN =(-7t'—t=5;2t' =2t - 4;3t'+t-7). J
ﬁILWQ ﬁl.mg 7t —t—5+4t'—4t—8-3t'—t+7 =0 M
;,ZJ_W gz.m 49t'+7t+35+4t' -4t —8+9t'+3t—-21=0 q —
1 u

1

—6t'—6t=6 _ [t'=0 .
@{ , <:>{ = M(7;3;9),N(3;1;1) = MN =(—4;-2;-8) .
62t +6t=—6  |t=-1

Viy duong thang d = MN di qua diém N(3; 1;1) va ¢o 1 vecto chi phuong u = (2; 1;4) nén co

x-3 y-1 z-1

phuong trinh chinh tic 14 d,: 1 1

Vi du 7: Trong khong gian vdi hé toa do Oxyz, cho 4 duong thang:
x-1 y-2 z d.x—Z_y—Z_i g . X y z-1 x=2 y z-1

d

)

T 2 2772 4 47721 1 7t 2 2
a) CMR: Hai duong thang d,, d, cing nam trong 1 mat phang. Viét phuong trinh
mat phang do.
b) CMR: Tén tai mot dudng thang A cét ca 4 duong thang di cho. Viét phuong trinh
chinh tic ciia dudng thang A.
Loi gii:
a) Puong thang d, qua diém A(l; 2;0) va c6 1 vecto chi phuong 1a 4, = (1; 2; —2) :
Puong thang d, qua diém B(2;2;0) vacd 1 vecto chi phuong la i, =(2;4;—-4).
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Ta co: [ﬁl,ﬁzj =0 va EB=(1;O;O) . Xét [ﬁl,ﬁ} :(0;—2;—2)¢6. Tu d6 suy ra, d; va d,
song song, tirc 1a d, va d, cung thudc mot mat phang.
- . , P . N ) n, L,
Goi n, la vecto phap tuyén cua mp(P) can tim. Ta c6: < —= chon
n, L AB
i, =| i, AB | = (0;-2;-2).
Lic d6, mat phang (P) di qua A(1;2;0) € A, va cd 1 vecto phap tuyén Ia 7i, = (0;-2;-2).
(P): 0(x-1)-2(y-2)-2(z-0)=0<=y+z-2=0.

X=2m X=2+2n
b)Tacod,: Jy=m ,d,:3y=2n
z=1+m z=1-n
x=2m (1)
Az , . A . y=m (2)
o Toa dd giao diém C cua d, va mp(P) la nghiém cta hé phuong trinh:
z=1+m 3)
y+z-2=0 (4)
\ . 1 13
Thay (1), (2), (3) vao (4) ta co: 2m—1:0<:>m:§:>C 1;5;5 .
x=2+2n (1)
A : : A ‘ y=2n 2)
o Toa dd giao diém D cua d, va mp(P) la nghiém ctia hé phwong trinh: 1 3)
z=1-n
y+z-2=0 (4)

Thay (1), (2), (3) vao (4) taco: n—1=0<>n=1= D(4;2;0).
Luc do, d& thdy dudng thang thoa yéu ciu bai toan 1a dudng thang A=CD .

Puong thing A qua D(4; 2;0) va c¢6 1 vecto chi phuong 1a :25 = (2; 1; —1), ¢6 phuong

x=4+2t
trinh A:qy=2+t .

z=—t

Vi du_8: Trong khong gian v6i hé toa do Oxyz, cho diém A(l; —1;1) va 2 duong théng

x:—é—t
x=t g
y=-1-2t;d,: Jy =_§_2t . Ching minh 4, d, va d, cing thuoc mot mat phéng.

z=-3t » = _5¢

Loi gidi:
o Lép phuong trinh mp(P) chtra 4 va d, :
Puong thang d, ¢6 1 vecto chi phuong 1a i = (1; -2; —3).
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Chon B(O; —1;0) ed,. Taco: AB = (—1,' 0; —1) .
Goi 7, 1a vecto phap tuyén ctiia mp(P) can tim.

Ta co: i, L AB
f, Li

Luc d6, mét phing (P) di qua A(1;-1;1) va c6 1 vecto phap tuyén 1a 7i, = (2;4;-2).

= chon 71, = [ﬁ,ﬁ} = (2; 4; —2).

(P): 2(x—1)+4(y+1)-2(z-1)=0< x+2y-z-2=0..

o Chi 10 d, cmp(P). Ta co C(—%;—%;OJedz = C emp(P) va

D(%;%;S]edz = Cemp(P).

Trdosuyra d, mp(P).

Két luan: Mit phang (P): x+2y—z—2=0 1a mit phang thoa yéu cau bai toan.

IV. VI TRi TUONG POI CUA PUONG THANG VA MAT PHANG
1. Phwong phap:

x=x,+at

Cho dudng thang d:iy=y,+a,t (teR) vamitphang (P):Ax+By+Cz+D=0.
z=2z,+a,t
xX=x,+at

A \ Y=y, ta,t _

Xét hé phuong trinh ent :A(xo+a1t)+B(yO+a2t)+C(zo+a3t)+D—0(1)
z=2z,+4,
Ax+by+Cz+D =0

o Néu (1) vo nghiém thi d//(P).

o Néu (1) c6 nghiém duy nhat ¢ =f,thi d cit (P) tai M(xO +at;y, +at,;z, +a3t0)
o Néu (1) c6 vo s6 nghiém thi d c (P).

Chii y: Néu VTCP ciia d ciing phwong véi VIPT ciia (P) thi d L (P).

2. Vidu:

x=t

Vidu 1: Trong khong gian v6i hé toa d6 Oxyz, va 3 duong thang d: Jy=-1-2t;

z=-3t
xX=—t )
d,: ]/=1—2t;d3:x+4=%=_i2 va mit phang (P):x+y+z+5=0.
z=t

Xét vi tri twong ddi cua:
a)d, va (P). b) d, va (P). c) d, va (P).

Loi gidi:
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x=t
o . y=-1+2¢ A o
a) Xét hé phuong trinh: 3 , ta thay hé vo nghiém. Suyra d, //(P).
z=-—
x+y+x+5=0
x=—t t=3
= 1 - 2t X = _3 ’ 3
b) Xét hé phuong trinh: 4 ; & 5’ Suyra d, cat (P) tai diém M(—3; —5;3)
zZ = y = —
x+y+x+5=0 z=3
x=—4+t
A . y= -1+t A 1n . A X A
¢) Xét hé phuong trinh: o , ta thay hé c6 vo s0 nghiém. Suy ra d, < (P).
z=-—

x+y+x+5=0

Vi du_2: Trong khong gian véi hé toa dd Oxyz, cho mit phang (a) : 2x—y+3z-4=0 vaduong

x+1 y+3
4
a) Xac dinh giao diém 4 cta &t A va mit phing (a) .

thang A :

b) Viét phwong trinh duong thing d qua A nim trong mp (a) va vuong goc voi A .

Loi gidi:
x=-1+2¢
a) Tacod: A:qy=-3+4t.
z=t
x=—1+2¢ (1)
. =-3+4t 2
Tao d giao diém 4 cua A va (a) la nghiém cta h¢ phuong trinh: Y ; 53;
z =
2x-y+3z-4=0 4)
Thay (1), (2), 3) vao (4) ta co:

2(-1+2t)—(-3+4t)+3t-4=03t-3=0t=1= A(L,1;1)
b) Mit phéng (a) ¢6 1 vecto phap tuyén la n,= (2; —1;3).

Puong thing A ¢6 1 vecto chi phuong 1a i R :(2; 4;1).
1ln
d i _“ = chon 1, z[ﬁa,ﬁA] z(—13;4;10) )

d uA

=S

Goi 1, 1a 1 vecto chi phuong cua d. Ta co: {

Puong thing d qua A(l; 1;1) va co 1 vecto chi phuong 1a 1, = (—13; 4;10) , €0 phuong trinh:

x=1-13¢
d: Jy=1+4t .
z=1+10¢
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Vidu_ 3: Trong khong gian véi hé toa @ Oxyz, cho mit phang (P): 4x -3y +11z-26=0 va2
du(‘)’ngthéng d1: i:y__?):Z_H,. d2: x_4:122—3
- 2 3 1 1 2

a) Ching minh: d, va d, chéo nhau.

b) Viét phuong trinh duong thang A nam trén mp(P), ddng thoi cit d, va d, .

Loi gidi:

Buéc 1: Xic dinh giao diém A cia d1 va mp (P)
Buéc 2: Xic dinh giao diém B cia dz va mp (P) )
Két lugn: Puong thang A can tim la dwong thang AB.
Trinh bay:

x=-—t x=4+m
Taco:d : sy=3+2t; d,: Jy=m

z=-1+3t z=3+2m

Toa 46 giao diém C cua d, va mp(P) 1a nghiém cua hé phuong trinh:

x=—t (1)
y=3+2t )
z=-1+3t 3)

4x-3y+11z-26=0 (4)
Thay (1), (2), (3) vao (4) ta co: 23t-46=0 <t =2=C(-2;7;5).

x=4+m (1)
Ao a2 , : A . y=m 2)

Toa dd giao diém D cua d, va mp(P) 1a nghiém cta hé phuong trinh:
z=3+2m 3)

4x-3y+11z-26=0 (4)
Thay (1), (2), (3) vao (4) taco: 23m+23=0=>m=-1= D(3; —1;1) :
Luc do, d& thdy dudng thang thoa yéu cau bai toan 1a dudng thang A=CD .
Puong thing A qua C (—2; 7; 5) va co 1 vecto chi phuong la CD = (5,' -8; —4) , €6 phuong trinh
x=-2+5t
A:qy=7-8t .
z=5—-4t
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V. HINH CHIEU CUA MOT PIEM LEN MOT PUONG THANG
1. Phwong phap

x=x,+a;t d
Cho diém A(xA;yA;zA) va duong thiang d: y=y,+at (teR). . s H
z=2z,+a,t A
Cich 1: Tﬁd

Goi H1a hinh chiéuciia A 1énd.Tac6 Hed= H(x,+at;y,+a,t;z, +a,t).

Tinh AH ;AH Lii, < i, AH=0=t=2=H?

Cach 2:

Goi H 13 hinh chiéu cia A 1én d .
o Viét phuong trinh mit phing (P) qua A va vudng goc v6i d
o Khidé tim toa do diém H thoa {H}=d N (P) PN

2. Vidu:

x=2+t
Trong khong gian véi hé toa do Oxyz, cho diém A(l; 0; 0) va duong thang A:<y=1+2¢.
z=t
a)Tim toa d6 diém H 14 hinh chiéu vudng goc ciia diém A 1én duong thang A .
b)Tim toa d6 diém A’ d6i xting véi A qua dudng thang A .

Loi gidi:
a) Puong thang A co 1 vecto chi phuong 13 i = (1; 2;1).

: : A

Goi H 1a hinh chiéu vudng goc cua diém A 1én dudng thing A .

Taco: HeA= H(2+51+26t); AH=(1+51+261) A H| A
B T DT 1 3. 1 Tﬁ
ulAH <uAH=0&t=——=H|—,0,— |.

2 2 2

b) Ta co:

A’ @6i xtmg voi A qua duong thang A <> H 1a trung diém cta doan thaing AA’
3 _T+x,

2 ) 2 X, =2
+
=<0= 23/A <<y, =0
1 0+z, Fa=-1
2 2

vay A'(2;0;,-1).
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VI. HINH CHIEU CUA MOT PIEM LEN MOT MAT PHANG
1. Phwong phap

Cho diém M(xM;yM;zM) va mit phing (P): Ax+By+Cz+D=0.

d
Goi H 1a hinh chiéu cia A 1én mp(P) M¥ T”(P)
o Viét phuong trinh dudng thang d qua A va vudng goc voi mp(P) . BN
o Khi d6 tim toa do diém H théa {H|=d(P).

2. Vidu:
Vi du_I: Trong khong gian v6i hé toa do Oxyz, cho diém M (1; 4; 2) va mit phing
(P):x+y+z-1=0.
a)Tim toa d6 diém H 14 hinh chiéu vudng goc ciia diém M 1én mat phang (P).
b)Tim toa do diém M’ dbi xing véi M qua mit phang (P).
Loi gidi:
a) Mat phang (P) c6 1 vecto phap tuyén 14 7i = (1; 1;1) i
Goi H 1a hinh chiéu vudng goc ctia diém M 1én mit phang (P).
o Puong thang d qua M(1;4;2) va vudng goc véi (P) nhéan 7= (1;1;1) lam vecto chi phuong

x=1+t¢

d
nén c6 phuong trinh Sy =4++# . M¥ A,
z=2+t HI
P N
o Hed=H(1+t4+52+1); N
M

He(P)=1+t+4+t+2+t-1=0<t=-2.vay H(-1;2;0)
b) Taco: M' dbi xtimg véi M qua (P) <> H 1a trung diém cua doan thang MM’ .
Ap dung cong thtrc toa d6 trung diém = M '(—3; 0; —2).
Vidu 2: Trong khong gian v6i hé toa d6 Oxyz, mat phang (P):x+ y—z+5=0 vamat cau
(S):x*+y* +z> —2x+4y-2x-10=0.
a) Ching minh mit phiang (P) cat mat cau (S) theo mot duong tron (C).
b) Tim toa do tam va tinh ban kinh cta duong tron (C).
Loi gidi:
a) Mit cau (S) ¢6 tam I(1;-2;1), ban kinh R=4.
d([;(P)) -3<R=> (P) cat (S) theo mot dudmg tron (C).

b) Goi H,r lan luot 1a tim va ban kinh ctia dudng tron (C).

P

, 2
o Ap ung dinh ly Pitago ta dugc 7 = \/Rz —[d(l,(P))} =13,
o Timtoa dé tam H cua duwong tron (C).
Phan tich: Ta thdy H la hinh chiéu vuéng géc diém 1 1én mdt phang (P).
Trinh bay:
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Puong thang [H di qua I(1;-2;1) va nhan VTPT cia (P) 1a 7i=(1;1;-1) lam vecto chi

x=1+t
phuong nén c6 phuong trinh tham s6 1a: {y =-2+t.
z=1-t

HelH=H(1+t;-2+t1-t); He(P)=>1+t-2+t-1+t+5=0<t=-1.
Vay H(0;-3;2).

Vidu 3: Trong khong gian v6i hé toa 6 Oxyz, mat phang (P): x+ y—z—-1=0 vamat cau
(S):x*+y* +2z> —2x+4y-2x-10=0.
a) Chimg minh mit phang (P) tiép xtic v6i mit cau (S)
b) Tim toa d6 tiép diém ctia mat phang (P) va mit cau (S).
Loi gidi:
a) Mt cau (S) c6 tam 1(1;-2;1), ban kinh R=4.
Ta co: d( ( )) J3=R= ( ) cit (S) theo mot dudng tron (C).

b) Goi H tiép diém cuia mit phang (P) va mit cau (S).
Phdn tich: Ta thdy H la hinh chiéu vuéng géc diém 1 1én mdt phang (BX.

Trinh bay:
Puong thang IH di qua I(l;—2;1) va nhan VTPT cua (P) la fz:(l;l;—l) lam vecto chi

x=1+t
phuong nén c¢é phuong trinh tham sé 1a: y=-2+t.
z=1-t

HelH=H(1+t;2+t1-t); He(P)=>1+t-2+t-1+t-1=0&t=1.Vay H(2;-1;0).

Bai todn 4: Trong khong gian v6i hé toa dd Oxyz, viét cac phuong trinh hinh chiéu vudng goc cta

x-1 y+2

duong thang d:=— =z—3 trén mdi mat phing sau: mp(Oxy), mp(Oyz), mp(Oxz) va

(a):x+y+z—7=0.

Loi giai:
x=1+2t
Taco: d: Jy=-2+3t
z=3+t

* Trén mdt phdng (Oxy):
o Tachon A(1;-2;3)ed, B(3;1;4)ed.

o Hinh chiéu vudng goc ctia A trén mp(Oxy) 1a A (1,' —2;0) .
Hinh chiéu vudng goc cia B trén mp(Oxy) 1a B, (3;1;0).

Liic d6, hinh chiéu d’ cua d trén mp(Oxy) 1a duong thing A,B, .
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Puong thing d’ qua A, (1; —2;0) va co 1 vecto chi phuongla A B, = (2,' 3;0), c6 phuong trinh:

x=1+2¢
d :{y=-2+3t.
z=0

Hoan todn twong ty, doc gid tw gidi quyét yéu cau déi véi mp(Oxz), mp(Oyz).
* Trén mit phing (a):x+y+z—7 =0:

- Ta chon A(l; -2; 3) ed . (Str dung thudt toan hinh chiéu vuong goc diém trén mdtphcfng)
Puong thang d di qua A(l; —2;3) , vudng goc voi (a) néndnhin n, = (1; 1;1) lam 1 vecto chi

x=1+t
phuong, ¢6 phuong trinh d:qy=-2+t¢.

z=3+t
x=1+t (1)
. =2+t 2
Toa @06 hinh chiéu Al ctadla nghi¢m cua h¢ phuong trinh: Y @)
z=3+t 3)

x+y+z-7=0 (4)

Thay (1), (2), (3) vao (4) ta co: 1+t+(—2+t)+3+t—7:0<:>3t—5:0<:>t:§.

x=1+2t (1)
trinh: y=-2+3t @)
z=3+t 3)

x+y+z-7=0 (4

Thay (1), (2), (3) vao (4) ta co: 1+2t+(—2+3t)+3+t—7=0<:>6t—5=0®t=%
3’2" 6

Lic d6, hinh chiéu d’ cta d trén mp ((z) 1a duong thang A'B’.

Puong thing d qua A’ (%;—l;%j va ¢6 1 vecto chi phuong 1a A’B’ :£0;%;—Ej, co

3 6
x=d
3
1 5
huong trinh d' :{y=—=+=t.
phuong tri y=-3%%¢
z:E——t
3 6
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Nhin xét: Trong cdch gidi trén, ching téi ldy thém giao diém (trong truong hop cat nhau)
cua d va (a) cho nhanh gon, con néu thong thwong (va dé hiéu) thi chon 2 diém va néu nhw
vdy thi bai gidi twong doi dai dong! Thudt todn nhiw sau:
o Xac dinh 4’ 1a hinh chi€u B_-
cua 4 trén (a). A

o Xacdinh B’lahinhchié |
clia B trén (a). /] ’
o Puongthing d' = A’B/ ' °

VII. KHOANG CACH TU PIEM DEN PUONG THANG —- KHOANG CACH GIUA
HAI PUONG THANG CHEO NHAU

1. Kién thirc vin dung

e Khodng cdch tiv diém dén dwong thing:
Cho diém A va duong thing A (A 2 A) di qua diém M va c6 1 vecto chi phu’O’ngAﬁ .

[ ] —
Ta co: d(A;A)=T A
u
® Khodng cdch giiva hai dwong thing chéo nhau: Mé Tu
Cho 2 duong thang chéo nhau d, d'.

o d diquadiém M vacé 1 vecto chi phuong ii .
o d' diquadiém M’ vaco 1 vecto chi phuong i’ . \M‘
d!
()M
Ta co: d(d;d')=—

o] :

Bic bigt: Néu AJ [N i d(MA)=d(A;A) (AeA). M —> 4
u

2. Vidu:
Vi du_I: Trong khong gian véi hé toa dd Oxyz, cho diém A(3; 1; 2) hai duong thang:

x=1-t x=1+¢t
d:qy=2+2t vad :qy=3-2t
z =23t z=1

a) Chung minh 2 duong thang d va d’ chéo nhau.
b) Tinh khoang cach giita hai duong thang d va d'.
¢) Tinh khoang cach tir diém A dén duong thing d .
Loi gidi:
a) Puong thang d di qua diém M(l; 2;0) va ¢6 1 vecto chi phuong ft(—l; 2;3).
Duong thang d' di qua diém M’(1;3;1) va c6 1 vecto chi phuong i’ =(1;-2;0) .
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[1,i]=(6:3;0)=0; MM =(0;1;1); [i,ii]. MM =30
Suyra: d va d' chéo nhau.

‘[“ i1MM| 5

2]

b) d(d;d") = ==

[v ] i _var

c) Ta co: AM = (—2; 1; —2) ; [ﬁ,m} = (—7; —8;3) = d(A;d) =

i Jia 14
Vi du_2: Trong khong gian v6i hé toa dd Oxyz, hai duong thang d , d' va mit cau (S) c6 phuong
x=1-t x=1+2t
trinh d:{y=2+2t; d':3y=1-2t' va (S):(x —1)* +y’+2> = —
z=2t z=t'

a) Chig minh dudng thang d tiép xtc voi mat cau (S) tai tiép diém H . Tim toa do diém H .
b) Ching minh dudng thing d' cit mit cau (S) tai 2 diém phan biét A, B. Tinh d6 dai doan
AB va tim toa d trung diém ctia doan thang AB .

Loi gidi:
Puong thang d di qua diém M(l; 2;0) va co 1 vecto chi phuong ﬁ(—l; 2;2).
Puong thiang d' di qua diém M’(l;l;O) va co6 1 vecto chi phuong ' :(2;—2;1) .

Mit cau (S) 6 tim 1(1;0;0) va ban kinh R=¥. <
a)
+) IM =(0;2;0); [a,m}=(—4;0;—2):»d(1;d)=@=¥=

Suyra d tiép xtc voi mat cau (S) tai tiép diém H.
+) Hed= H(1-£2+242t); IH =(~t;2+2£2¢).

Ta cé: i L IH = ii.]H = 0:>t——§ VyH(é 10, —§J

99" 9
b)
) IM'=(0;1;0); [ﬁ’,m}=(—1;0;2):>d(1;d)=§<R.

Suyra d cit mat cau (S) tai 2 diém A,B.

215
3

AB=2AK =2VJR*-IK* =

+) Goi K 1a trung diém ctia doan AB=IK Ld.
Ked = K(1+2t51-2¢3t); IK=(2;1-2¢;t').

Ta co: ﬁ'iﬁ(:ﬁ'.ﬁ(zO:t’z%.VQy K[—;—;— )

Page 26



CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

VIII. GOC GIUA HAI PUONG THANG - GOC GIUA PUONG THANG VA MAT
PHANG

1. Kién thirc vin dung

e Géc giiva hai dwong thing: u'
Cho 2 duong thang d,d’ ¢ cac vecto chi phuong lan luot p gt 7

la ﬁ=(a;b;c),ﬁ’=(a’;b’;c'). :

d J
0<(dd) <90 T

|a.a' +bb +c.c

Ta co: cos(d;d’ =|cos u,u |:
( ’ ) ( ’ ) Ja? 40 + 2 Aa? +1? + 7

> 2 —

® Goc giira duwong thang va mdat phang U
Cho duong thiangd co 1 vecto chi phuong i = (a; b; c). d
Mit phang (P) c6 1 vecto phap tuyén 7i = (A; B;C) T

n
Tac6: sin(d(P) =Jcos () -——L2AT B o] ,Os(d;(P))s%O/l( /

- Ji2 +12 + 2 AJA? + B2 +C?

2. Vidu:
Vi du_1: Trong khong gian véi hé toa 46 Oxyz, hai duong thang d, d' va mit phang (P) c6
x=1-t x=1+2t
phuong trinh d:qy=2+¢t; d :qy=1-t" va (P):2x+3y+z-4=0
z=t z=t'
a) Tinh goc giita hai duong thang d , d'.
b) Tinh goc giita dudng thiang d va mit phing (P).
Loi gidgi:
Puong thang d ¢o 1 vecto chi phuong ﬁ(—l; 1;1) .
Puong thang d' ¢6 1 vecto chi phuong i’ = (2; —1;1).

Mit phang (P) c6 1 vecto phap tuyén 7i = (2; 3;1).

a) cos(d;d'):|cos(ﬁ,ﬁ') = |_1'2+1'(_1)+1'1| =£:(d;d')z61052’_
JEP+ 1241222 (<12 +12 3
b) sin(d;(P)) = |cos(ﬁ,ﬁ)| = |_j§j%1| = \/24? = (d;(P)) ~17°59" .
Vi du_2: Trong khong gian véi hé toa dd Oxyz, hai duong thing d, d' va mit phing (P) c6
x=1+t x=1
phuong trinh d:<y=2+¢t; d':qy= 1+/2¢. Vidt phuong trinh dudng thang A di qua diém
z=t z =2t

A(3; 2;2) , vudng goc v6i duong thing d va tao véi dudng thing d' mot goc 60° .

Loi gidi:
Puong thang d co 1 vecto chi phuong i = (1; —1;1).
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Puong thiang d' ¢6 1 vecto chi phuong 4’ = (0; \/E,\/E) .

Goi 5=(a;b;c), (az+b2 +c >O) 1a 1 vecto chi phuong cta dudng thing A .
Tacou lo=uv=0<a+b+c=0<=a=-b-c

' ‘\/Eb + \/Ec‘ ‘\/Eb + \/Ec‘ 1 b=0
e :2m25®[6=0

+)V6i b=0=a=—c.Chon a=1,c=-1=7=(1;0;,-1).

x=3+t
Khi d6 phuong trinh tham sé ctua A 1a y=2
z=2-t

+) V6i c=0=>a=-b.Chon a=1,b=-1=75=(1,-1;0).

x=3+t
Khi d6 phuong trinh tham s cia A 1a sy =2—t .
z=2

IX. XAC PINH TQA PQ PIEM TREN PUONG THANG
1. Phwong phap

X=x,+at
o Diém M nim trén duong thang d:{y =y, +a,t thi M(xO +at;y, +at;z, +a3t) .
z=2z,+a,t

o Tu diéu kién ta tim duoc t =2 = M?

2. Vidu:
x=1+t¢
Vi du_I: Trong khong gian voi hé toa dd Oxyz, Cho diém A(Z,' 1;3) , duong thang d:qy =2+t
z=t
, va mit phang (P):2x+y-2z-1=0.
a) Tim toa d6 diém M thoc dudng thang d sao cho AM = \/ﬁ .
b) Tim toa d6 diém N thoc duong thang d sao cho d(N,(P)) =é
Loi gidi:
a)Med= M1+£2+tt); AM =~11= \J(t=1) + (¢ +1) + (£ - 3)° =Jﬁ@ﬁfg

Vay M(1;2;0) hodac M(3;4;2).

1 t=-2
b) Ned:N(1+t;2+t;t); d(N,(P))=§C>|t+3|:1<:>L__4-

Vay N(-1;0;-2) hodc M(-3;-2;-4).
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Vi du_2: Trong khong gian v6i hé toa do Oxyz cho 3 diém A(0;1;2), B(2;-2;1),C(-2;0;1).
a) Viét phuong trinh mat phang di qua 3 diém A, B,C .
b) Tim toa do diém M thoc mit phang (P):2x+2y+z—3=0 sao cho MA = MB = MC.
Loi gidi:
2) AB =(2;-3;-1), AC =(-2;-1;-1),| AB, AC |=(2;4;-8)
Goi 71 1a 1 vecto phéap tuyén ctia mit phang (ABC) . T cé: {ﬁ + ﬁ = chon n1=(1;2;-4).
nl AC
Vay phuong trinh mat phang (ABC) : 1(x—0)+ 2(y-1)-4(z-2)=0=x+2y—-4z+6=0.
b) Taco: AB> =4+9+1=14,AC? =4+1+1=6,§6=(—4;2;O):> BC*=20.
Do d6: BC*> = AB*> + AC> = AABC vudngtai A.
Vi MA=MB=MC nén M nam trén duong thing vudng goc véi (ABC ) tai tim I duong
tron ngoai tiép AABC .
Taco I 1a trung diém cua BC = I(O; —1;1)

Duong thing MI di qua diém 1(0;-1;1) va nhan 7i=(1;2;-4)
lam vec to chi phuong nén c¢6 phuong trinh tham sé:

ﬁ]
x=t B C

y=-1+2t

z=1-4¢.
A

MeMI = M(t;-1+2t;1-4t); M e(P) = 2t +2(-1+2t)+1-4t-3=0 <t =2= M(2;3;-7).
Nhén xét: Cau b c¢é thé lam nhu sau: M(x;y;z) thuéc (P) nén 2x+2y+z-3=0;, MA = MB =

MC ta duoc thém 2 phwong trinh theo x, y, z. Giai hé 3 phuwong trinh ta tim duoc x, y, z. Cach
nay dé hiéu hon. Péc gid lam thir nhé.
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HE THONG MOQT SO DANG TOAN THUONG GAP VE LAP PHUONG TRINH
PUONG THANG

Bai toan 1: Lap phuong trinh duong thang d di qua diém 4 va d L (a) .

Phuwong phap: - iy
+ Puong thiang d di qua A T

+ Puong thang d c6 1 vecto chi phuong 13 7, l
A

Bai toan 2: Lap phuong trinh dudng thing d di qua diém A va d//A.
Phuwong phap:
+ Mt phing (a) di qua A

+ Puong thang d co 1 vecto chi phuong 1a u,. -_—>
* Djic biét: Khi A=0x —
+ Mt phing (a) di qua A

+Puong thang d c6 1 vecto chi phuong 14 i = (l; 0;0).

Bai toan 3: Lap phuong trinh dudng thang d di quadiém 4 va d//(P), d//(Q), (P) khéng song, khong

trung voi (Q)

Phuwong phap:
+ Puong thang

+ Ta co: {

Puong thing d c¢6 1 vecto chi phuong la
i, =| iy, i, |
Bai toan 4: Lap phuong trinh duong thang d 14 giao tuyén cta 2 mit phang (P) va (Q).

Phwong phap:
+ Pudng thang d di qua A (gidi hé 2 phwong trinh

mp(P) va (Q) voi x=0)

’ udJ‘nP
+Taco: <. -
udJ_nQ

) diqua A

1,
Mg,

Ql =

L1
L

Puong thing d c¢6 1 vecto chi phuong la
il, =| iy, i, |

Bai toan 5: Lap phuong trinh duong thang d diquadvadLld, dld,, d, khong song song, khong trung

Voi d,.
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Phuwong phap:
+Puong thang d di qua A.

(a1
+Taco: ¢
u, Lu,

Puong thang d co 1 vecto chi phuong 14 i, = [ﬁl,ﬁzj.

Bai toan 6: Lap phuong trinh duong thang d di qua 4 va d//(P), dld.

Phwong phap: &
+Puong thang d di qua A. d \ .
- ~ Hp
u, Ln, A d
+Taco: §_ ~ :id__
u, Lu d

: h
Puong thang d c6 1 vecto chi phuong la /
i, = 7i,,il'|

Bai toan 7: Lap phuong trinh dudng thing d’ 13 hinh chiéu vudng goc cia d trén mp (a) .

Phuong phdp:
+ Xéc dinh 4" 14 hinh chiéu ctia 4 trén (a).

+ Xéc dinh B’ 14 hinh chiéu cua B trén (a) .

+ Pudng thing d’' = A’B/
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAI 3: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP TRAC NGHIEM.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHINH THUC
CUA BO GIAO DUC TU NAM 2017 PEN NAY

x=2+t

(MD 101-2022) Trong khéng gian Oxyz , cho dudng thing d:{ y=1-2¢ . Vecto nio dudi day
z=—-1+3¢

la mot chi phuong cua d

A u =(2;15-1). B. u, =(1;2;3). C.u;=(1;-2;3).  D.u,=(2;131).
x=2+t

(MBD 102-2022) Trong khong gian Oxyz , cho dudng thiang d :{ y =1-2¢ . Vecto nao dudi day
z=—1+3¢t

la mot vecto chi phuong cua d ?

Ao u, =(211). B. u, =(2;1;-1). C. uy =(1;-2;3). D. u, =(1;2;3).

x=2 y-1 z+1

(MBD 103-2022) Trong khong gian Oxyz , cho dudng thing d : 5 . Biém nao
dudi day thudc d?
A. O(2:11). B. M (1;2;3). C. P(2;1;-1). D. N(1;-2;3).

A . . 2 x=2 y-1 z+1 _..
(MD 104-2022) Trong khong gian Oxyz , cho duong thang d : = 5 = . Piém nao
sau day thuoc d
A. P(2;1;-1). B. M (1;2;3). C. O(L:151). D. N(1;-2;3).

(MD 101-2022) Trong khong gian Oxyz, cho ba diém A(1;2;-1),B(3;0;1),C(2;2;-2).
Duodng thang di qua 4 va vudng goc v6i mit phang (ABC)c6 phuong trinh la:

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

C. x—lzy—2=z—1. D. x—lzy—2=z+1.
1 2 -1 1 2 1
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Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(MD 102-2022) Trong khong gian Oxyz, cho ba diém A(,2;-1), B(3;0;1) va C(2;2;-2).
Dudng thang di qua 4 va vudng goc v6i mit phang (ABC) ¢ phuong trinh la:

x-1 y-2 z-1 x—1 y-2 z+1

A. B.
1 2 -1 1 -2 3
C. x—lzy—2:z+1' D. x+1:y+2:z—1'
1 2 1 1 2 1

(MD 103-2022) Trong khong gian Oxyz, cho diém M (2;-2;1) va mit phang
(P):2x-3y—z+1=0.Dudng thang di qua M va vudng gbc véi (P) c6 phuong trinh la

x=2+2¢ x=2+2t x=2+2t x=2+2¢
A.3y=2-3¢. B.{y=-2-3¢. C.qy=-2+3t. D.{y=-3-2¢.
z=1-—t¢ z=1—t z=1+t¢ z=—1+¢

(MD 104-2022) Trong khong gian Oxyz, cho diém M (2;-2;1) va mit phang
(P):2x-3y—z+1=0. Dudng thang di qua M va vudng gbc véi (P) c6 phuong trinh la:

x=2+2t x=2+2t x=2+2t x=2+2t
A. Jy=-2+3t. B.<y=2-3¢. C.qy=-2-3t. D.sy=-3-2¢.
z=1+t¢ z=1-t z=1-—t¢ z=—1+¢

(TK 2020-2021) Trong khong gian Oxyz, vecto nao dudi day la mot vecto chi phuong cia
duong thang di qua gbe toa dd O va diém M (1;—2;1) ?

A u, =(L1;1). B. u, =(1;2;1). C. uy =(0;1;0). D. u, =(1;-2;1).

(MD 101 2020-2021 — DOT 1) Trong khong gian Oxyz, cho duong thang d di qua diém
M (3;— 1;4) va ¢6 mdt vecto chi phuong u= (—2;4;5) . Phuong trinh cta d la:

x=-2+3f x=3+2¢ x=3-2¢ x=3-2¢
A. S y=4—-t . B. {y=—-1+4¢ C.qy=1+4¢. D.sy=-1+4t.
z=5+4¢ z=4+5¢ z=4+5¢ z=4+5¢

(M 102 2020-2021 — POT 1) Trong khong gian Oxyz, cho dudng thing o di qua diém
M (2; 2; 1) va ¢6 mot vécto chi phuong u = (5; 2;—3) . Phuong trinh cua d la:

x=2+5¢ x=2+5t X=2+5¢ x=5+2¢
A ly=2+21 . B. <y=2+42¢. C.ly=2+2¢- D.dy=2+2¢.
z=—1-3¢ z=1+3¢ z=1-3¢ z=-3+¢

(MD 103 2020-2021 — POT 1) Trong khong gian Oxyz, cho dudong thang & di qua diém

M (=3;1;2) va c6 mot vécto chi phuong U = (2; 4; —1) . Phuong trinh dudng thang & 1a

x=3+2¢ x=-3+2t x=-3+2¢ x=2-3¢
A.Jy=1+4r. B.iy=1+4r . C.iy=1+4¢ . D.Jy=4+¢
z=2—t z=2+t z=2—t z=—1+2¢

(M 104 2020-2021 —POQT 1) Trong khong gian v6i hé truc toa dd Oxyz , cho dudng thang d
di qua diém M (1 ;5 —2) c6 mot véc to chi phuong &(3 ;=6 1) . Phuong trinh ctia d 1a.
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=3+¢ x=1+3¢ x=1+3¢ x=1+3¢
A.qy=—-6+5¢. B. <y=5-6¢. C.qy=5+6t. D. yy=5-6t.
z=1-2¢ z=2+t z=-2+t¢ z=-2+t¢

(MD 102 2020-2021 — DQT 2) Trong khong gian Oxyz , duong thang di qua diém M (-2;1;3)
va nhan vecto u =(1;-3;5) 1am vecto chi phuong c6 phuong trinh 1a:

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

A. B.
-2 1 3 1 -3 5
C.x+2:y—1:Z—3. D. x+2:y—1:Z—3.
1 3 5 1 -3 5

(MD 103 2020-2021 — DQT 2) Trong khong gian Oxyz , duong thang di qua diém M (—2;1;3)
va nhan vecto ;(2; 3;—5) lam vecto chi phuong c6 phuong trinh 1a

x—2 y+1 z+3 x+2 y-1 z-3

A. B. .
2 3 -5 2 3 -5

C. x—2:y—3:z+5. D. x—i—2:y—l:z—3.
-2 1 3 2 3 5

(MD 104 2020-2021 — DQT 2) Trong khong Oxyz , dudng thiang di qua diém M (-2;1;3) va

nhan vecto u(1;3;-5) lam vec to chi phuong c6 phuong trinh 14:

AL x+2:y—1:z—3. B.x+2:y—1=z—3.
1 3 5 1 3 -5

C. x—lzy—3zz+5. D. x—2:y+1:z+3.
-2 1 3 1 3 -5

(TK 2020-2021) Trong khong gian Oxyz, duong thang di qua diém A(l;2;—1) va B(2;—1;1) co

phuong trinh tham s 1a:

x=1+t x=1+t¢ x=1+t¢ x=1+t¢
A.Jy=2-3t . B. <y=2-3¢. C.qy=-3+2t. D. Jy=1+2t.
z=—1+2t z=1+2¢ z=2-t z=—t
(MD 101 2020-2021 — DOT 1) Trong khong gian Oxyz, cho diém M(—l;3;2) va mit phang
(P):x—2y+4z+1 =0 . Puong thang di qua M va vudng goc véi (P) c6 phuong trinh 1a
AL x+1:y—3:z—2' B. x—1:y+3:z+2'
1 -2 1 1 -2 1
C. x—l=y+3=z+2' D. x+l=y—3=z—2.
1 -2 4 1 -2 4

Page 134



CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau19: (MD 102 2020-2021 — DQT 1) Trong khong gian Oxyz, cho diém M (2;1;—1) va mit phang
(P) :x=3y+2z+1=0. Puong thang di qua M va vudng goc voi (P) c6 phuong trinh

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

A. . B.
1 -3 1 1 -3 2
C. x+2:y+1:z—l' D. x+2:y+1:z—1'
1 -3 1 1 -3 1

Cau20: (MD 103 2020-2021 — DQT 1) Trong khong gian Oxyz, cho diém M(l; 2;—1) va mit phang
(P) :2x+y-3z+1=0. Pudng thiang di qua M va vudng goc voi (P) c6 phuong trinh 1a

x—lzy—2:Z+1 B x—lzy—2:Z+l
2 1 1 2 1 -3
x+1:y+2:z—1 b x+1:y+2:Z—1
2 1 1 2 1 -3

Cau21: (MD 104 2020-2021 — DOQT 1) Trong khong gian Oxyz, cho diém M (2;1;-2) va mat phang
(P) :3x+2y—z+1=0. Pudng thang di qua M va vudng goc véi (P) c6 phuong trinh la:

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

A. B.
3 2 -1 3 2 1
C.x+2:y+1:z—2. D.x+2:y+1:z—2.
3 2 1 3 2 -1
Chu 22: Trong khong gian Oxyz , cho hai diém M (1;2;1) va N(3;1;—2). Dudng thing MN c6 phuong
trinh la:
x+1 y+2 z+1 B x—=1 y-2 z-1
4 3 -1 R T
C. x—lzy—2:z—l' D. x+1:y+2:z+1'
4 3 -1 2 -1 -3
n n . .2 . . 2 x—1 y z+1 . 2
Cau 23: Trong khong gian Oxyz, cho diém 4(1;1;3) va dudng thang d:TZEZ | . Puong thing
di qua A, cét truc Oy va vudng goc véi duong thang d cd phuong trinh la:
x=1+t¢ x=-34+3¢t x=1+t¢ x=—1+t¢
A.<y=1+2t. B.{y=4-2t . C.qy=1-t. D.<y=5-2t .
z=3+3¢t z=—1+¢ z=3+t z=-3+3¢

Céu 24: Trong khong gian Oxyz, dudng thang di qua diém M (-2;1;3) va nhan vecto U= (2;-3;4) lam
vecto chi phuong c6 phuong trinh 1a

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

A. B.
2 -3 4 2 -3 4
C. x—2=y+3=2—4' D. x+2=y—1=z—3'
-2 1 3 2 3 4
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho hai diém M (1;1;-1) va N(3;0;2). DPudng thing MN ¢6 phuong

trinh la:
A.x+l=y+1=2—1. B.x—lzy—1=z+y

4 1 1 2 -1 3
C. x—lzy—1:z+1. D. x+1:y+1:z—1.

4 1 1 2 -1 3
(MD 103 2020-2021 — DQT 2) Trong khong gian Oxyz , cho hai diém M (1;0;1) va N(4;2;-2)
. Puong thang MN c6 phuong trinh 13
AL x—lzlzz—l' B. x—lzlzz—l' C.X—H:Z:Z+1. D. x+1:Z:z+l'

3 2 3 5 2 -1 5 2 -1 3 2 3
(MD 104 2020-2021 - DQT 2) Trong khong gian Oxyz, cho hai diém M (1;1;0) va N(3;2;-1)
. Puong thing MN c6 phuong trinh a:

ALyl 2z g x-l yol 2z o oox-l_y-l_z o o+l oyl 2

4 3 -1 4 3 -1 2 1 -1 2 1 -1
(M3 101 - 2020 Lan 1) Trong khong gian Oxyz, cho dudng thing d : x—3 = y—54 = Z;,_l.
Vecto nao dudi day 1a mot vecto chi phuong cua d ?

A uy (2;45-1). B. u,(2;-5;3). C. u,(253). D. u,(341).

(M4 102 - 2020 Lan 1) Trong khéng gian Oxyz, cho dudng thang d : x=2 = yZS = 2—12 .

Vecto nao dudi day 1a mot vecto chi phuong ctuia d ?

A. u, =(3;4,-1). B.u =(2-52).  C.u;=(25-2).  D.u,=(341).

(M4 103 - 2020 Lan 1) Trong khong gian Oxyz, cho dudng thing d : X3 = y;l = Z;Z.

Vecto nao dudi day 1a mot vecto chi phuong cua d

Acuy=(3-5-2).  B.u, =(423). C.u,=(4-23).  D.u=(312).

(M3 104 - 2020 Lan 1) Trong khong gian Oxyz, cho duong thiang d : x4 = y+12 = 2_23.

Vecto nao dudi day 1a mot vecto chi phuong cua d ?

Ao u, =(4-2;3). B.u, =(42-3).  C.u,=(3%-1;-2). D.u=(312).
x=2—t

(M3 101 2018) Trong khong gian Oxyz , duong thang d:{ y=1+2¢ c6 mot vecto chi phuong
z=3+t

la:

Ao uy =(-12;3) B. u, =(2;1;3) C. u, =(-121) D. u, =(211)

(M3 102 - 2019) Trong khong gian Oxyz, cho duong thang d : x;l =7 _53 _z¥2 . Vecto nao

dudi day 1a vecto chi phuong ciia dudng thing d

A u=(1;3-2). B. u=(2;53). C.u=(2%-53).  D.u=(132).
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Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(M3 104 2017) Trong khong gian véi hé toa dd Oxyz, cho hai diém A(L;1;0) va B(0;1;2).

Vecto nao dudi day 1a mot vecto chi phuong cia dudng thang AB .

A.d=(-112) B. d=(-1;0;-2) C. b=(-10;2) D. ¢ =(1;2;2)
(M3 102 2018) Trong khong gian Oxyz , dudng thing d : 2> = 2 _11 = Z;S c6 mdt vecto chi
phuong la
A. u, =(3;-1;5) B. u, =(,-1;2) C. u, =(=31;5) D. u, =(,-1;-2)

- n . \ 2 x+2 y-= 1 z- .
(Ma 103 - 2019) Trong khong gian Oxyz, cho dudng thang d : =3 . Vecto nao
dudi day la mot vecto chi phuong cua d ?
A u, =(1;3;2). B. u, = (-2;1;3). C. u, =(-21;2). D. u, =(1;-3;2).
(Pé Tham Khao 2018) Trong khong gian Ozyz, cho duong thing d : I—_12 = yT—l = % Duong
thang d c6 mot vecto chi phuong 1a
A. i = (~1;20) B. u, = (2:10) C. us = (211) D. u = (~121)

x-3 y+1 z-35

(M3 104 - 2019) Trong khong gian Oxyz cho dudng thing d : 5 . Vecto
nao sau ddy 1a mot vecto chi phuong cta dudng thing d ?
A. 1y = (1;-2;3) B.u, =(2;6;—4).  C.u, =(-2;—4;6). D.u, =(3-15).
(M3 101 - 2019) Trong khong gian Oxyz , cho dudng thing d : x—12 P 2_1 _ZF3 Vecto ndo
dudi day la mot vecto chi phuwong cua d ?
A i, =(1;2;-3). B. i, =(-1;2;1). C. u, =(2;1,-3). D. i, =(2;L1).

A > A . \ 2 x—1 y—2 z=3 ..
(bé Tham Khao 2019) Trong khong gian Oxyz , duong thang d : S ST T di qua

diém nao dudi day?
A. 0(2:-1;2) B. M (-1;-2;-3) C. P(1;2;3) D. N(-2;1;-2)

(M3 104 2017) Trong khong gian v6i hé toa 46 Oxyz , cho diém M (1;2;3). Goi M|, M, lan
luot 14 hinh chiéu vudng goc cia M 1én céac truc Ox, Oy . Vecto nao dudi day 1a mot vécto chi
phuong cua dudng thing M M,?

A. u, =(~1;2;0) B. u, =(0;2;0) C. u, =(1;2;0) D. u, =(1;0;0)

(P& Tham Khio 2020 Lan 2) Trong khong gian Oxyz, cho hai diém M (1;0;1) va N(3;2;—1)
. Pudng thang MN c6 phuong trinh tham s6 1a

x=1+2¢ x=1+t x=1-t x=1+t
A.<y=2t . B.qy=t . C.<y=t . D.<y=t

z=1+t¢ z=1+t¢ z=1+t z=1-t
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Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(P& Tham Khio 2017) Trong khong gian toa do Oxyz, phwong trinh nao dudi ddy la phuong

x=1+2t
trinh chinh tic cua duong thang d 14y =3t ?
z=-2+t
A.x+1:Z:z—2 .X_IZX:ZJFZ C.x_H:X_z—Z D.X_IZZ:Z+2
2 3 1 1 3 =2 2 3 2 2 3 1
(Ma 101 2020 Lan 2) Trong khong gian Oxyz, cho diém M (1;—2;3) va mit phang
(P) :2x—y+3z+1=0. Phuong trinh ctia duong thang di qua M va vudng goc véi (P) la
x=1+2¢ x=—14+2¢ xX=2+t x=1-2¢
A.Jy=-2-t. B.iy=2-t . C.qy=—-1-2¢. D.{y=-2-¢.
z=3+3¢ z=-3+3¢ z=3+3¢ z=3-3¢
(Ma 102 - 2020 Lan 2) Trong khéng gian Oxyz, cho M(1;2;—3) va mit phang
(P): 2x—y+3z—1=0. Phuong trinh ctua dudng thang di qua diém M va vudng goc voi (P)
la
x=2+t x=—1+2t x=14+2¢ x=1-2¢
A qy=-1+2t. B.{y=-2-¢. C.iy=2-t . D.<y=2-t
z=3-3¢ z=3+3t z=-3+3¢ z=-3-3¢
(Ma 103 - 2020 Lan 2) Trong khong gian Oxyz, cho diém M (1;—2;2) va miat phing
(P):2x+y—3z+1=0.Phuong trinh clia duong thing qua M va vudng géc v6i mit phing (P)
la
x=1+2t x=1+t x=2+t x=—1+2¢t
A Jy=-2+t. B.{y=-2-2¢. C.iy=1-2¢t . D.iy=2+t¢
z=2-3¢ z=2+t z=-3+2t z=-2-3t
(Ma 104 - 2020 Lan 2) Trong khéng gian Oxyz, cho diém M (1;2;-2) va mit phing
(P):2x+y—3z+1=0. Phuong trinh ciia dudng thang di qua M va vudng goc véi (P) la:
x=—1+2¢ x=1+2t x=1-2t x=2+t
A Jy=-2+t¢ . B.{y=2+¢t . C.iy=2+1t . D.<y=1+2¢
z=2-3¢ z=-2-3¢ z=-2-3¢ z=-3-2t
(Ma 123 2017) Trong khong gian véi hé toa do Oxyz, phuong trinh nao dudi day la phuong

trinh ctia duong thiang di qua A(2; 3; 0) va vudng goc voi mit phiang (P) :x+3y—-z+5=07?

x=1+t x=1+t x=1+3t x=1+3t
A.Jy=1+3t B. Jy =3t C.qy=1+3t D. Jy=1+3t

z=1-t z=1-t z=1-t z=1+t
(Ma 101 - 2020 Lén 1) Trong khong gian Oxyz, cho ba diém A(I;O;l), B(l;l;O) va
C(3;4;-1). Duong thiang di qua 4 va song song v6i BC c6 phuong trinh 1a
A,X_IZZ:Z_I_ B.X—I—IZZ:ZJFI_ .x—lzzzz—l. D x+l:1:Z+1.

4 -1 2 3 -1 2 3 -1 4 5 -1
(M3 102 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém A(1; 2;3),B(1;1;1),C(3;4;0).

Puong thing di qua 4 va song song voi BC ¢ phuong trinh 14
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A x+1:y+2:z+3. B. x—l:y—2:z—3.
4 5 1 4 5 1

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

Cau 51: (M4 103 - 2020 Lan 1) Trong khong gian Oxyz , cho ba diém A(1;2;0), B(1;1;2) va C(2;3;1).
Puong thing di qua 4 va song song véi BC c6 phuong trinh 1a

A x—1 y-2 z B x—lzy—2:Z x+1:y+2 _y+2: z

p XHl_y+2_=
1 2 -1
(1,1,0),B(1;0;1),C(3;1;0).

zZ
1 2 -1 3 4 3 T3 4 3
Cau52: (Mai 104 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém 4
Puong thang di qua A va song song v6i BC ¢6 phuong trinh 1a:
xHl_pwl_z gzl oyl oz oasl oyl oz pixel pel
2 1 1 4 1 1 2 1 -1 4 1

Chu 53: (M4 110 2017) Trong khong gian véi hé toa dd Oxyz, cho ba diém 4(0;-1;3), B(1;0;1),

C (—1; I 2) . Phuong trinh nao dudi day 13 phuong trinh chinh tic ctia duong thang di qua A4 va

song song voi duong thing BC ?

x=-2t
A. x=2y+z=0. B. {y=—1+t. c. Xyt _z=3 px1_y_z71
21 1 2 1 1

z=3+t

Cau 54: (Ma 105 2017) Trong khong gian véi hé toa dd Oxyz, cho hai diém A(1;-2;-3); B(-1;4;1)

x+2 y-2 z+3
-1

thang di qua trung diém cua doan AB va song song v&i d ?

A X y—1=z+1 B X y—1=z+1 C x—1=y—1:z+1 D x_y—2=z+2

va duong thing d:

. Phuong trinh nao dudi day la phuong trinh cua duong

11 2 T 2 1 a2 1 a2
Cau 55: (P& Minh Hoa 2020 Lan 1) Trong khong gian Oxyz, diém nao dudi ddy thuoc duong thing

_x+1:y—2:z—l?

d:
-1 3 3
A. P(-1;2;1). B. O(1;-2;-1). C. N(-1;3;2). D. P(1;2;1).
n A . A N ) . 2 x=-1 y=-2 z+1
Cau 56: (Pé Tham Khao 2020 Lan 2) Trong khong gian Oxyz, cho duong thang d : 5 = 3 = =
Diém nao sau day thuoc d?
A. P(1;2;-1). B. M (-1;-2;1). C. N(2;3;-1). D. O(-2;-3:1).
N ~ x n . . 2 x-2 y-1 z+3 _.;
Cau 57:  (Ma 101 2020 Lan 2) Trong khong gian Oxyz, cho duong thang d: = 3 = . Diém
nao duoi day thudc d?
A. O(4-2:1). B. N(4;2;1). C. P(2;1;-3). D. M(2;1;3).
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Cau 58:

Cau 59:

Cau 60:

Cau 61:

Cau 62:

Cau 63:

Cau 64:

Cau 65:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(M3 102 - 2020 Lin 2) Trong khong gian Oxyz, cho duong thing d: X —% - 272 _Z*+1

-5 1
Diém nao sau day thudc d ?
A. N(4;2;-1). B. 0(2;5;1). C. M(42;1). D. P(2;-5;1).
(M3 103 - 2020 Lan 2) Trong khong gian Oxyz, cho dudng thing d : x=3 = y;—l = Z+12.
Diém nao duéi day thude d ?
A. N(3;-1;-2) B. 0(2:4;1) C. P(2;4;-1) D. M(3;1;2)
(M 104 - 2020 Lan 2) Trong khong gian Oxyz, cho duong thiang d : x=3 = y2—1 = Z+15 .

Diém nao dudi day thudc d ?
A. M (3;1;5). B. N(3;1;-5). C. P(2;,2;-1). D. 0(2;21).

(Ma dé 104 2018) Trong khong gian Oxyz, diém nao duéi diy thudc dudng thing d :
x=1-¢
y=5+t ?
z=2+3t
A. N(1;52) B. O(-11;3) C. M(L1;3) D. P(1;2;5)
(Ma 103 2018) Trong khong gian Oxyz, diém niao dudi didy thudc duong thing
d:x+2:y—1:z+2'
1 1 2
A. N(2;-1;2) B. 0(-2;1;-2) C. M (-2-2;1) D. P(1;1;2)
(Pé Tham Khiao 2017) Trong khong gian voi hé toa d6 Oxyz, cho mit phang
(P):2x-2y—-z+1=0 vaduong thing A: X1 lerZ _zd . Tinh khoang cach d gifta A va
(P)-
2 1
A.d=2 B.d=g C.d=— D.d=—
3 3 3
(Ma 101 2018) Trong khéng gian Oxyz cho diém A(1;2;3) va dudng thing
d: x;3 = yl—l = Z+27 . Puong thiang di qua 4, vudng goc véi d va cit truyc Ox cd phuong
trinh 1a
x=-1+2t x=1+t¢ x=-1+2¢ x=1+¢
A. Jy=-2t B. <y=2+2¢ C.yy=2t D. y=24+2¢
z=t z=3+3t¢ z=3t z=3+2t
(Ma 102 - 2019) Trong khong gian Oxyz, cho cac diém A(1;0;2),B(1;2;1),C(3;2;0) va
D (1;1;3). Puong thang di qua A va vudng goc v6i mit phang (BCD) c6 phuong trinh 1a
x=1-—t x=1+t¢ x=2+t x=1-—t¢
A jy=4 . B.iy=4 . C.iy=4+4. D.iy=2—-4t
z=2+42t z=2+42t z=4+2¢ z=2-2t
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A A > A . . . 2 x-3 y-= 3 z+2
Cau 66: (DPé Tham Khao 2018) Trong khong gian Oxyz, cho hai duong thang d, : 1 = > = 1

-5 +1 -2 . 2
; dz:x 3 :y2 =z va mat phang (P):x+2y+3z—5=0.£)u:(‘)'ng thang vudng goéc voi
(P),cat d, va d, c6 phuong trinh la

A. x__l — y_H — E . = =
3 2 1 1 2 3
C. x—3:y—3:z+2 D. x—1:y+1:£
1 2 3 1 2 3
Cau 67: (Ma 101 - 2019) Trong  khong  gian Oxyz, cho caic  diém

A(l;Z;O),B(Z;O;Z),C(2;—1;3),D(1;1;3). Puong thing di qua C va vudng goc véi mit

phang (ABD) c6 phuong trinh 1a

x=-2+4t x=4+2t x=-2-4¢ x=2+4t
A. yy=—4+3¢. B.y=3-t¢ C.qy=-2-3t. D. sy=—-1+3¢.
z=1+3¢ z=2— z=3—t¢

z=2+t
(Ma 104 - 2019) Trong khong gian Oxyz, cho cac diém A(Z;—l;O), B(1;2;1), C(3;—2;0),

Cau 68:
D(l;l;—3). Pudng thang di qua D va vudng goc voi mit phang (ABC ) c6 phuong trinh la:
x=1+t¢ x=1+t¢ x=t X=
A, Jy=1+¢ B.{y=1+t C.yy= D.sy= .
z=-2-3t z=-3+2t z=—-1-2t z=1-2t
Cau69: (Ma 102 2018) Trong khong gian Oxyz, cho diém A4(21;3) va dudng thang
d: xfl = y—21 =z —2 . Puong thang di qua 4, vudng goc v6i d va cét truc Oy cd phuong
trinh la.
x =2t x=2+2t x=2+2t x =2t
A.Jy=-3+4t B.{y=1+¢ C.qy=1+3t D.{y=-3+3¢
z=3t z=3+3¢ z=3+2t z =2t
Cau70: (Ma 103 - 2019) Trong khong gian Oxyz cho A(0;0;2),B(Z;I;O),C(I;Z;—l) va
D(2;0;-2). BPudng thang di qua 4 va vudng goc véi (BCD) cd phuong trinh 1a
x=3 x=3+3¢ x=3t x=3+3t
A {y=2 B.{y=2+2t. C.iy=2t D. yy=-2+2¢.
z=—1+2¢t z=1-t z=2+t z=1-t
Ciau 71: (P& Minh Hoa 2017) Trong khong gian vdi hé toa d Oxyz cho diém A(l; 0;2) va duong thang

*~1_» _Z +1 . Viét phuong trinh duong thang A di qua 4, vudng goc va

d c6 phuong trinh: R

cit d.
x—lzy z—2 B.XT_I:l:

z—2 C. Xl—l_

A. ==
2 2 1
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Cau 72:

Cau 73:

Cau 74:

Cau 75:

Cau 76:

Cau 77:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(P& Tham Khio 2018) Trong khong gian Oxyz, cho hai diém A(2; 2;1),B(—§;§;§). Duong

thang qua tam duong tron ndi tiép tam gidc OAB va vudng goc vdi mit phang (OAB) co phuong

trinh la:
x+g y—g z+é

A 9 _ 9__ 9 B. x+l_y-8 z-4
1 -2 2 1 -2 2
R R R

C. 3_ 3 _ 6 D. x+1:y—3=z+l

1 -2 2 1 -2 2
(M3 103 2018) Trong khong gian Oxyz, cho duong thang d :XT+1 =l1 = Z+2

(P):x+ y—z+1=0.Pudng thing nim trong mit phing (P) dong thoi cit va vudng goc voi d

va mit phang

cO phuong trinh la:

x=—1+¢ x=3+t x=3+t¢ x=3+2t
A.Jy=—4 B. Jy=-2+4¢ C.qy=-2-4 D. y=-2+6t

z=-3t z=2+t z=2-3t z=2+t
(Ma 123 2017) Trong khong gian Oxyz cho diém M(—1;1;3) va hai duong thang
A x—1 = y+3 = Z_l, A" x+1:1:i. Phuong trinh ndo dudi day 1a phuong trinh duong

3 2 1 1 3 2
thang di qua M va vudng goc véi A va A’.

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

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

. R . . 2 x y+1 z-1 . 2
(Ma 104 2018) Trong khong gian Oxyz cho duong thang A:T=T= va mat phang
(P):x—2y— z+3=0. Duong thang nam trong (P) dong thoi cat va vudng goc véi A cb
phuong trinh la:

x=1+2¢ x=-3 x=1+¢ x=1
A qy=1-t B.{y=-t C.iy=1-2t D.<y=1-t

z=2 z=2t z=2+3t z=2+2t
(TK 2020-2021) Trong khong gian Oxyz, cho mat phang (P):2x+2y—z—3 =0 va hai duong
thing d, :xT—l :%:Z—J;l,dz : XIZ zgz Z+11. Puong thing vudng goc véi (P) , ddng thoi cat
ca d, va d, c6 phuong trinh la:
AL x—3=y—2=Z+2. B.x—2=y—2=z+l.

2 2 -1 3 2 -2
C. x—1=l=2+l. D. x—2=y+1=Z—2.

2 =2 -1 2 2 -1

A : \ < X y_l Z_2 N o 2

Trong khong gian Oxyz, cho duong thang d :T=T: " va mat phing

(P):x+2y+z-4=0. Hinh chiéu vuéng goc ctia d trén (P) la dudng thang c6 phuong trinh
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A yHl_z42 pox y+l z+42  x_y-l z-2 o ox_ y-l z-2

2 1 —4 3 =2 1 2 1 —4 3 =2 1
A . R . . 2 x+1 y z-1
Cau 78: (MD 102 2020-2021 — BDOQT 1) Trong khong gian Oxyz , cho duong thang d :T = n = 5

va mit phing (P) :2x+y—z+3=0. Hinh chiéu vudng goc ctia d trén (P) 1a duong thang co

phuong trinh
A.x+1=Z=z—1. B_X_H:L:Z__l_ C‘x—l=l=z+1. D.x—l=Z=Z+l.
4 5 13 3 -5 1 3 -5 1 4 5 13

Cau79: (MP 103 2020-2021 — DPOT 1) Trong khong gian Oxyz, cho dudng thing
d:x—l _ y=2 _ z+1

1 1 -2
(P) 1a duong thing c6 phuong trinh

va mit phing (P):x+2y—z—6=0. Hinh chiéu vuéng goc cua d trén

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

A. B. C. . D.
3 -1 1 3 -1 1 1 4 7 147
Cau 80: (MD 104 2020-2021 — DOT 1) Trong khong gian Oxyz, cho dudng thing d :f = ll = Z;I va

mit phing (P) :x+2y—2z+2=0. Hinh chiéu vudéng goc cua d trén (P) 1a dudng thing co

phuong trinh:
i_l_z_l B i_l_Z"—l C i_l_z"'l D i_l_z_l
2 4 3 141 8 2 4 3 141 8
A R . .2 \ \ 2 x=1_y z+1 \ 2
CAiu 81: Trong khong gian Oxy ,cho diém A(3;1;1) va duong thang d :T = 5 :T. Puong thiang

qua A cit truc Oy va vudng goc voi d co phuong trinh 1a:

x=3+t Y=—1+t x=3+3t x=-3+3¢
A, y=1-t. B.!ly=4-2¢ . C.qy=1-t . D.sy=5-2t .
z=1+t z=-3+3t z=1+t¢ z=—1+t¢

Chu 82: (MD 103 2020-2021 — DQT 2) Trong khong gian Oxyz cho diém A4(L;1;1) va duong thing

d:xl_1 :%: Z;Ll . Puong thang di qua A cét truc Oy va vudng goc voi duong thing d co
phuong trinh la:
x=1-3¢ x=—1+t x=—1+t x=1+t
A.sy=1+t . B.{y=2+¢ . C.iy=3-1 . D.<y=1-2t.
z=1+t¢ z=3-3¢ z=—1+¢ z=1+t¢
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Cau 83:

Cau 84:

Cau 85:

Cau 86:

Cau 87:

Cau 88:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(MD 104 2020-2021 — DQT 2) Trong khong gian Oxyz, cho diém A(1;3;1) va dudng thing

: xl—l = % = Zirl . Puong thang di qua 4, cit truc Oy va vudng goc vdi d c6 phuong trinh

la:
x=1+t¢ x=—-1-t x=2—-t x=1+3¢
A.Jy=3+t. B. yy=1-t . C.{y=2+¢t. D.<y=3-1.
z=1+t¢ z=3+3¢ z=2—t z=1-t
x=1+3t
(Ma 123 2017) Trong khong gian véi hé toa do0 Oxyz, cho hai duong thing d qy=-2+t,
z=2
d, :xT—lzy__Jrf:g va mit phang (P) :2x+2y —3z =0. Phuong trinh nao dudi day la phuong
trinh mat phang di qua giao diém cta d, va (P), dong thoi vudng goc voi d,?
A. 2x-y+2z+13=0 B. 2x+y+2z-22=0
C.2x-y+2z-13=0 D. 2x-y+2z+22=0

(M3 110 2017) Trong khong gian v6i hé toa dd Oxyz , cho diém A(l;—2;3) va hai mat phing
(P) x+y+z+1=0, (Q) : x—y+z-2=0.Phuong trinh nao dudi day la phuong trinh duong
thang di qua A4, song song voi (P) va (Q) ?

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

z=3—t z=-3—¢ z=3+2t z=3-2t
(Pé Tham Khao 2017) Trong khong gian voi hé toa d0 Oxyz, cho duong théng
d: x2—l =2 +15 =% 3 . Phuong trinh nao dudi ddy 1a phuong trinh hinh chiéu vudng goc ciia d
trén mat phang x+3=07

x=-3 x=-3 x=-3 x=-3
A.Jy=-5+2t B. {y=-6—t C.{y=-5-t¢ D.sy=-5+¢

z=3—t¢ z=T+4¢ z=-3+4¢ z=3+4¢
(P& Tham Khio 2019) Trong khong gian Oxyz, cho mit phang (P):x+y+z-3=0 va duong

. +1 -2 X

thang d :%= yT = Z_l . Hinh chiéu vudng goc cta d trén (P) c6 phuong trinh la

N x—I:y—lzz—l B. x—lzy—4:z+5
1 4 -5 1 1 1
x+1 y+1 z+1

x-1_ y-1 z-1

C. D.

-1 —4 5 3 -2 -1
x=1+3¢
(M3 102 2018) Trong khong gian Oxyz , cho duong thang d 11 y=-3 . Goi A la duong thang
z=5+4¢

di qua diém A(1;-3;5) va c6 vecto chi phuong u(1;2;-2) . Pudng phan gidc clia goc nhon tao

bdi d va A c6 phuong trinh 1a

Page 144



Cau 89:

Cau 90:

Cau 91:

Cau 92:

Cau 93:

Cau 94:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=—1+2¢ x=—1+2¢ x=14+7t x=1-t
A.yy=2-5¢t B.<y=2-5t C.{y=-3+5¢ D.yy=-3
z=6+11¢ z=—6+11t z=5+t z=5+7Tt
x=1+7¢

(M3 101 2018) Trong khong gian Oxyz , cho dudng thing d :{ y =1+4¢.Goi A la dudng thang
z=1
di qua diém A(l;l;l) va cd vecto chi phuong U= (l; —2;2) . Puong phan giac cua goc nhon tao

bdi d va A cé phuong trinh la.

x=-1+2¢ x=-1+2¢ x=—-1+3¢ x=1+7¢t

A.yy=-10+11z B. iy=-10+11¢ C.qy=1+4 D.qy=1+¢

z=—-6-5¢ z=6-5¢t z=1-5¢ z=1+5¢
x=14+3¢

(M3 104 2018) Trong khong gian Oxyz , cho duong thiang d:{ y =1+4¢ . Goi A 1a dudng thang
z=1
di qua diém A(l;l;l) va c6 vecto chi phuong u= (—2;1;2). Puong phan giac cua goc nhon tao

bodi d va Acéd phuong trinh la.

x=1+27¢ x=-18+19¢ x=-18+19¢ x=1-t

A qy=1+t B.{y=-6+7t C.qy=—6+Tt D.<y=1+17¢

z=1+t z=11-10¢ z=-11-10¢ z=1+10¢
x=1+t¢

(M3 103 2018) Trong khong gian Oxyz , cho dudng thing d:4y=2+¢. Goi A la duong thing
z=3

di qua diém A(1;2;3) va c6 vecto chi phuong i = (0;—7;—1). Dudng phén giac clia goc nhon tao

bdi d va A c6 phuong trinh la

x=1+5¢ x=1+6¢ x=-4+5¢ x=-4+5¢
A y=2-2¢. B. {y=2+11¢. C.<y=-10+12¢. D. s y=-10+12z.
z=3—t¢ z=3+8¢ z=2+t z==2+t

(M3 104 2017) Trong khong gian véi hé toa &6 Oxyz , cho hai diém A(L; -1 2), B(-1; 2; 3)
x—1 y-2 z-1
1 1 '

MA® + MB? =28, biét ¢ <0.
A. M(l; Z; —zj B. M(—l; —z; _%j C.M(-10; =3) D.M(2;3;3)
6 6 3 6 6 3

(Pé Tham Khao 2017) Trong khong gian véi hé toa do Oxyz, cho mat phéng
(P):6x—2y+z-35=0 va diem A4(-1;3;6). Goi A' la diém dbi ximg v6i 4 qua (P), tinh
OA'.

A. 04'=5{3 B. O4' =46 C. 04'=~/186 D. 04' =326

(M3 104 2018) Trong khong gian Oxyz, cho mit cau () :(x—2)2 +(y—3»)2 +(z+1)2 =16 va
diem A(-1;—-1;-1). Xét cac diém M thudc (S)sao cho dudng thing AM tiép xuc véi (S). M

ludn thudéc mot mit phang cb dinh c6 phuong trinh 1a

Tim diém M (a; b; ¢) thuoc d sao cho

va duong thang d:

Page 145



Cau 95:

Cau 96:

Cau 97:

Cau 98:

Cau 99:

Cau 100:

Cau 101:

Cau 102:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. 6x+8y+11=0 B. 6x+8y—-11=0 C.3x+4y-2=0 D.3x+4y+2=0
Ma 110 2017) Trong khong gian v61 hé toa d0 Oxyz, cho mat cau

x—2=1_z—1.A.£ y z-1

2 17 1 1 -1
Phuong trinh nao dudi ddy 1 phuong trinh cia mot mét phang tiép xtc véi (S ) , song song v&i
d va A?

A. y+z+3=0 B. x+z+1=0 C.x+y+1=0 D. x+z-1=0

(P& Tham Khio 2019) Trong khong gian Oxyz, cho diém £(2;1;3), mit phéing

(S):(x+1)2 +(y—1)2 +(z+2)2 =2 va hai duong thang d :

(P):2x+2y-z-3=0 vamitciu (S):(x—3)2 +(y—2)2 +(z—5)2 =36.Goi A la duong thang
di qua E, ndm trong mit phang (P) va cét () tai hai diém c6 khoang céch nho nhat. Phuong

trinh cua A la

x=2+9¢ x=2-5¢ xX=2+t x=2+4¢
A. < y=1+9¢ B. <y=1+3¢ C.iy=1-t¢ D.<y=1+3¢
z=3+8¢ z=3 z=3 z=3-3¢

(M3 110 2017) Trong khong gian v6i hé toa 40 Oxyz, cho hai diém A(4; 6;2) va B(2;—2;0)
va mit phang (P) :x+y+z=0.Xét duong thing d thay ddi thude (P) vadiqua B,goi H la
hinh chiéu vudng goc ctia A4 trén d . Biét rang khi d thay d6i thi H thudc mot duong tron cb
dinh. Tinh ban kinh R ctia duong tron do.

A. R=\3 B. R=2 C.R=1 D. R=+/6

(M3 101 - 2019) Trong khong gian Oxyz , cho diém A(O;4;—3). Xét duong thing d thay d6i,
song song vai truc Oz va cach truc Oz mot khoang bang 3. Khi khoang cach tir 4 dén 4 nho
nhat, d di qua diém nao dudi day?

A. 0(0;5;-3). B. P(-3;0;-3). C. M(0;-3;-5). D. N(0;3;-5).

(M3 103 2019) Trong khéng gian Oxyz, cho diém A(0;3;—2>. Xét duong thang d thay do6i
song song v6i Oz va cach Oz mot khoang bang 2. Khi khoang cach tir 4 dén d nho nhat. d di
qua diém nao dudi day?

A. Q(0;2;—5). B. M (0;4;,—2). C. P(-2;0;,—2). D. N(0;—2;-5).

(M3 102 - 2019) Trong khong gian Oxyz, cho diém A(0;4;—3). Xét duong thing d thay doi,
song song voi truc Oz va cach truc Oz mot khoang bang 3. Khi khoang cach tir 4 dén d 16n
nhat, d di qua diém nao dudi day?

A. N(0;3;-5). B. M(0;-3;-5).  C. P(-3;0;-3). D. 0(0;11;-3).

(M3 104 2019) Trong khong gian Oxyz, cho diém A(0;3;—2). Xét duong thing d thay doi,
song song véi truc Oz va cach truc Oz mot khoang bang 2. Khi khoang cach tir 4 dén d 1én
nhit, d di qua diém nao dudi day?

A. M(0;8-5). B. N(0;2;-5). C. P(0;-2;-5). D. O(-2;0;-3).

(MD 104 2020-2021 — DQT 1) Trong khong gian Oxyz, cho hai diém 4(-2;1-3) va
B(1;-3;2). Xét hai diém M va N thay doi thudc mit phang (Oxy) sao cho MN =3. Gi trj
16n nhat clia |AM — BN| béng:

A. J65. B. v/29. C. V26 D. \/91.
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
III TRONG KHONG GIAN

BAI 3: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP TRAC NGHIEM.

Cau 1:

Cau 2:

Cau 3:

BAI TAP TRAC NGHIEM TRiCH TU PE THAM KHAO VA PE CHINH THUC
CUA BO GIAO DUC TU NAM 2017 PEN NAY

x=2+t

(MBD 101-2022) Trong khong gian Oxyz , cho duong thang d :{ y=1-2¢ . Vecto nio dudi day
z=—1+3t

la mot chi phuong cua d

Ao u =(2;15-1). B. u, =(1;2;3). Cu;=(1;-2;3). D.u,=(2;11).

Loi giai
Chon C
x=2+t
Tir phuong trinh duong thing d:{y =1-2¢ tacé u, =(1;—2;3)1a mot vecto chi phuong ciia
z=—-1+3¢

x=2+t
(MD 102-2022) Trong khong gian Oxyz , cho dudng thing d :{ y =1-2¢ . Vecto nao dudi day
z=—1+3¢t
la mot vecto chi phuong cua d ?
Ao u, =(211). B. u, =(21;-1). C.ouy=(L-2;3).  D.u,=(123).
Loi giai
Chon C
x—=2 y-1_ z+1
-2

(MBD 103-2022) Trong khong gian Oxyz , cho dudng thing d : . Biém nao

dudi day thudc d?

A. O(2:11). B. M (1;2;3). C. P(21;-1). D. N(1;-2;3).
Loi giai

Chon C

Ta c6 diém P(2;1;-1)thudc duong thing d.
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Cau 4:

Caiu 5:

Ciu 6:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=2 y-1 z+l

(MD 104-2022) Trong khong gian Oxyz , cho duong thing d : 5 . Biém nao
sau day thudc d
A. P(2;1;-1). B. M (1;2;3). C. O(L:151). D. N(1;-2;3).

Loi giai
Chon A

x=2 y-1 z+1

Thay toa do diém cac dap an vao d: 5 ta duoc:
Véi P(2;1;-1)=d: 212 - 1_21 - _13” — 0 ( théa mén).

(MD 101-2022) Trong khong gian Oxyz, cho ba diem A(1;2;-1),B(3;0;1),C(2;2;-2).
Dudng thang di qua 4 va vudng goc v6i mit phang (ABC)cé phuong trinh la:
x—1 y-2 z+1 B x+1 y+2 z-1

A. .
1 -2 3 1 2 1
C. x—lzy—Zzz—l. D. x—1=y—2=z+1.
1 2 -1 7 1 2 1
Loi giai
Chon D

Tacé: AB=(2-22), AC=(1;0;~1) =[ 4B, AC |=(2;4;2).

Duodng thing di qua A(1;2;—1) va vudng goc véi mat phang (4BC)nhan U= (1;2;1) lam mot

véc to chi phuong cé phuong trinh la: al 1_1 4 ; 2.z ;_1 .

(MD 102-2022) Trong khong gian Oxyz, cho ba diém A(1;2;-1), B(3;0;1) va C(2;2;-2).
Dudng thang di qua 4 va vudng goc v6i mit phang (ABC) ¢ phuong trinh la:
x—=1 y-2 z-1 B x=1 y-2 z+1
1 2 -1 1 =2 3
C. x—1 _ y—2 _ Z+1. D. x+1 _ y+2 _ z—1 .
-1 2 1 1 2 1
Loi giai

A.

Chon C

AB =(2;-2;2
Ta co: { ( )

. — | AB, AC |=(2;4;2 cfmgphuongﬁ: 1;2;1).
AC =(1;0;-1) [ ] ( ) ( )

Puong thing di qua A4(1;2;-1) va vuéng goc véi mit phing (4BC) nén nhan u = (1;2;1) 1am

mdt vecto chi phuong cé phuong trinh la: al 1_1 4 ; 2.z ;_1 .
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Cau 7:

Cau 9:

Cau 10:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(MD 103-2022) Trong khoéng gian Oxyz, cho diém M (2;-2;1) va midt phing
(P):2x-3y—z+1=0.Dudng thang di qua M va vudng gbc véi (P) c6 phuong trinh la

x=2+2¢ x=2+2t x=2+2¢ x=2+2¢
A.Jy=2-3t. B.{y=-2-3¢. C.qy=-2+3t. D.yy=-3-2t.
z=1-—t¢ z=1-t z=1+t¢ z=—1+¢
Loi giai
Chon B

Puong thang can tim di qua M (2;-2;1), vudng goc v6i (P) nén nhan i) = (2;-3;-1) lavéc
to chi phuong.

x=2+2t
Phuong trinh duong thang can tim 1a { y = —2—3¢.

z=1-t¢
(MD 104-2022) Trong khong gian Oxyz, cho diém M (2;-2;1) va midt phing
(P):2x-3y—z+1=0. Duong thang di qua M va vudng goc voi (P) cé phuong trinh 1a:

x=2+2t x=2+2t x=2+2t x=2+2t
A y=-2+43¢. B. {y=2-3¢. C.{y=-2-3¢. D.{y=-3-2¢.
z=1+¢ z=1-t z=1-t¢ z=—1+¢
Loi giai
Chon C

Mit phing (P) ¢6 véc to phap tuyén la n(2;-3;-1).

Puong thing vudng goc voi (P) nén nhan véc to ;1(2; —3;—1) 1am véc to chi phuong, mat khac

x=2+2t
dudng thang can 13p di qua M (2;-2;1) nén c6 phuong trinh tham s6 1a: { y=-2-3¢
z=1-t

st st sk o ok ofe ok ok o sk sk sk sk s skoskokoskosk ok

(TK 2020-2021) Trong khong gian Oxyz, vecto nao dudi day 1la mdt vecto chi phuong cua
dudng thang di qua gbe toa dd O va diém M (1;-2;1)?
A u, =(L1;1). B. u, =(1;2;1). C. u, =(0;1;0). D. u, =(-2;1).

Loi gidi
Taco6 OM = (1;—2;1) 1a mot vector chi phuong cua dudng thing OM.
(MD 101 2020-2021 — DQT 1) Trong khong gian Oxyz, cho duong thing d di qua diém
M (3;-1;4) va c6 mot vecto chi phuong u =(~2;4;5) . Phuong trinh cua d la:
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x=-2+3t x=3+2t x=3-2t x=3-2t
A,y y=4-t . B. <y=-1+4¢ C.iy=1+4t. D.Jy=-1+4t
z=5+4¢ z=4+5t z=4+5t z=4+5t

Loi giai

Vi duong thing d di qua diém M (3;-1;4) va c6 mot vecto chi phuong u =(-2;4;5) nén phuong
x=3-2¢
trinh ctia duong thang d 1a: < y=—1+4¢.
z=4+5t¢
Caul1l: (MD 102 2020-2021 — DQT 1) Trong khong gian Oxyz, cho duong thing J di qua diém
M (2; 2;1) va ¢6 mot vécto chi phuong u = (5; 2;—3) . Phuong trinh cua d la:

X=2+5¢ X=2+5t X=5+2t
A ly=2+2r . B. <y=242¢. C. D.ly=2+2¢.
z=-1-3¢ z=1+3t z=-3+¢
Loi giai
Ta co:

, VICP:u =(5;2;-3
Phuong trinh duong thang d cé i=( )
Qua:M (2;2;1)

x=2+5t
(d): y=2+2t
z=1-3¢

Cau12: (MD 103 2020-2021 — DQT 1) Trong khong gian Oxyz, cho duong thing & di qua diém

M (=3;1;2) va ¢ mdt vécto chi phuong U = (2; 4, —1) . Phuong trinh dudng thing & 1a

x=3+2¢ x=-3+2t x=2-3¢
A. Sy=1+4r. B.iy=1+4r . C. D.Jy=4+¢
z=2—t z=2+t z=—1+2¢

Loi gidi

Phuong trinh dudng thing & di qua diém Az (—3;1;2) vacomét vecto chi phuong U = (2; 4; —1)
x=-3+2¢
lasy=1+4t .
z=2—t
Cau 13:  (MD 104 2020-2021 — DOQT 1) Trong khong gian véi hé truc toa dd Oxyz , cho dudng thang d
di qua diém M (1 ;55 —2) c6 mot véc to chi phuong &(3 ;—0; 1) . Phuong trinh cta d 1a.

x=3+t x=1+3¢ x=1+3¢
A. y=—6+5¢. B. <y=5-6¢. C.qy=5+6t. D.
z=1-2t z=2+t z=-2+t
Loi gidi
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN

Dudng thing d c6 véc to chi phuong 1a u(3;-6;1) va di quadiém M (1;5;-2) nén co
x=1+3¢

phuong trinh tham sd. { y =5-6¢ .
z=-2+t

(MD 102 2020-2021 — DQT 2) Trong khong gian Oxyz, dudng thang di qua diém M (-2;1;3)
va nhan vecto U= (1;—3;5) lam vecto chi phuong c6 phuong trinh la:

A x—1 =y+3 =z—5. B. x=2 =y+1 =z+3'
-2 1 3 1 -3 5

x+2 y-1 z-3
C. = = . D.
1 3 5 -

Loi gidi

Dudng thing di qua diém M (-2;1;3) va nhan vecto u= (1,-3;5) 1am vecto chi phuong c6
x+2 y-1 z-3

-3 5
(MD 103 2020-2021 — DQT 2) Trong khong gian Oxyz , duong thing di qua diém M (—2;1;3)

phuong trinh 1a

va nhén vecto 5(2; 3;—5) lam vecto chi phuong c6 phuong trinh 1a

Al x—2:y+l:z+3. B. .
2 3 -5

C. x—2:y—3zz+5. D. x+2:y—1:z—3.
-2 1 3 2 3 5
Loi giai

Puong thang di qua diém M (—=2;1;3) va nhén vecto ;(2;3;—5) lam vecto chi phuong c6
x+2 y—-1 z-3

huong trinh la
p g 3 5

(MD 104 2020-2021 — DQT 2) Trong khong Oxyz, duong thing di qua diém M (-2;1;3) va

nhan vecto u(1;3;-5) lam vec to chi phuong c6 phuong trinh 1a:

AL x+2 =y—1=Z—3.§‘
1 3 5

C. x—1 =y—3 :z+5. D. x=2 :y+1 =z+3.
-2 1 3 1 3 -5
Loi giai

Ta c6 duong thiang di qua diém M (—2;1;3) va nhan vecto ﬁ(l;3;—5) lam vec to chi phuong co
x+2 y-1_ z-3

huong trinh la:
p g 3 5

(TK 2020-2021) Trong khong gian Oxyz, dudng thang di qua diém A4(1;2;-1) va B(2;-11) ¢6

phuong trinh tham s 1a:
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Cau 18:

Cau 19:

Cau 20:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+¢ x=1+t¢ x=1+t¢ x=1+t
A qy=2-3¢. B. {y=2-3¢. C.3y=-3+2t. D. <y=1+2t.
z=-1+2t z=1+2¢ z=2—-t z=—t
Loi giai

Taco AB = (1;—3;2) 1a vector chi phuong cta duong thang, né di qua diém A4(1;2;—1) nén cod

x=1+1¢
phuong trinh tham s61a {y =2—3¢ , e R.
z=—14+2t
(MD 101 2020-2021 — DQT 1) Trong khong gian Oxyz, cho diém M (-1;3;2) va mit phing
(P):x—2y+4z+1:0.f)u’(‘yng thang di qua M va vudng goc véi (P) c6 phuong trinh la
AL x+1=y—3 =Z—2. B. x—1=y+3 =Z+2.
1 -2 1 1 -2 1
C. x—1=y+3 =Z+2. D. x+1 =y—3 =z—2
1 -2 4 1 -2 4
Loi giai

Mit phang (P) c6 mot vecto phap tuyén 1a n, = (1,-2;4).
Goi d 1a dudng thang qua M (—1;3;2) va vudng goc véi (P).
Vidl (P) nén d nhén vecto n, = (1;-2;4) 1am vecto chi phuong.

Viy phuong trinh duong thang d 1a: al ;_1 P4 _23 =z ; 2 )

(MD 102 2020-2021 — DOT 1) Trong khong gian Oxyz, cho diém M (2; 1;—1) va mit phang

(P) :x—3y+2z+1=0. Pudng thing di qua M va vudng goc véi (P) c6 phuong trinh

AL x=2 =y—1 =z+1. B.
1 -3 1

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

(P):x—3y+2z+1:0:>n(P) =(l;—3;2)

MZI’l(P) :(1;_3;2)<:> x—2 _ y—1 _ z+1
Qua M (2;1;-1) 1 -3 2

Puong thing di qua M va vudng goc voi (P) = {

(MD 103 2020-2021 — POT 1) Trong khong gian Oxyz, cho diém M (1; 2;—1) va mit phang

(P) :2x+y—-3z+1=0. Dudng thiang di qua M va vudng goc voi (P) c6 phuong trinh 1a

x=1 y-2 z+1
A. = = . B.
2 1 1 =
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Cau 21:

Cau 22:

Cau 23:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN

x+l y+2 z-1 x+1 y+2 z-1
2 1 12 1 3
Loi giai

Ta c6: Mit phang (P) c6 VIPT ;1(2;1; —3) . Vay dudng thing di qua M (l; 2; —1) va vudng goc
x=1 y-2 z+1
2 1 -3

véi (P) c6 phuong trinh la

(MD 104 2020-2021 — POQT 1) Trong khong gian Oxyz, cho diém M (2; 1;—2) va mit phang

(P) :3x+2y—z+1=0. Pudng thang di qua M va vudng goc véi (P) c6 phuong trinh la:

- 3 2 1

D x+2 y+1 z-2
3 2 1 ) 2 1
Loi giai

Dudng thing di qua M va vuéng goc voi (P) ¢6 VICP: u=n, =(3;2;-1).

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

Phuong trinh dudng thing can tim 1a:

Trong khong gian Oxyz, cho hai diém M (1;2;1) va N(3;1;—-2). Duong thang MN c6 phuong

trinh 1a:

AL x+1=y+2=2+1. B.
4 3 -1 =

C. x—lzy—Zzz—l. D. x+1=y+2=z+l.
4 3 -1 2 -1 -3
Loi giai

Dudng thing MN ¢6 mot vecto chi phuong 1a a = MN =(2;~1;-3) va di qua diém M (1;2;1)

x-1_ y-2 z-1
-1 -3

nén c¢6 phuong trinh la:

Trong khong gian Oxyz, cho diém A(1;1;3) va dudng thing d :XT_I = % == ;_1 . Puong thing

di qua A, cit truc Oy va vudng goc véi duong thang d c6 phuong trinh la:

x=1+¢ x=-3+3¢ x=1+¢
A.Sy=1+2t. B.<y=4-2¢ . C.qy=1-t. D.
z=3+3¢ z=—1+¢ z=3+¢
Loi giai

Goi A 1a duong thang di qua A, cit truc Oy va vudng goc v6i duong thing d .
Goi B=ANOy.
BeOy= B(0;b;0) — BA =(1;,1-5;3).

Dudng thing d ¢ vecto chi phuong 1a u, =(1;2;1).
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN
Alde BALu, < BAu,=0&1-2b+2+3=0<b=3 = BA=(1;-2;3).

Puong thing A nhan BA= (1;—2;3) lam vecto chi phuong nén loai cac phuong an A, B,
C.
Do d6 chon phuong an  D.

Trong khong gian Oxyz , dudng thang di qua diém M (~2;1;3) va nhan vecto u =(2;-3;4) lam

vecto chi phuong c6 phuong trinh 1a
A B. x—2=y+1=z+3.
2 -3 4
C. x—2=y+3=z—4.D. x+2=y—1=2—3.
-2 1 3 2 3 4
Loi giai

Puong thing di qua diém M (-2:1;3) va nhan vecto U= (2;-3;4) lam vecto chi phuong co

phuong trinh x+2 = y—31 = z-3 . Ta chon dap an A.
Trong khong gian Oxyz, cho hai diém M (1;1;-1) va N(3;0;2). DPudng thing MN ¢6 phuong
trinh la:

AL x+1 :y+1 :z—l. B.
4 1 1 -

C. x—lzy—1:z+l. D. x+1:y+1:z—1.
4 1 1 2 -1 3
Loi giai

Ta c6: duong thing MN c6 mét vtep 1a MN = (2;-1;3) vadiqua diém M (LL-1).

Vay phuong trinh duong thing MN 1a: x2—1 4 _11 = Z;:l .

(MD 103 2020-2021 — DQT 2) Trong khong gian Oxyz , cho hai diém M (1;0;1) va N(4;2;-2)
. Pudng thing MN c6 phuong trinh 1a

A. . xl_ry_z-1
- 5 2 -1

C.x+1=X:z+1. D.x+1:Z:z+1.
5 2 -1 3 2 3

Loi giai

Ta c6 MN (3;2;-3). Dudng thang MN di qua diém M (1;0;1) va c6 mdt VICP MN (3;2;-3)

nén cé phuong trinh la: XT_I = % =z _31 .

(MD 104 2020-2021 - DQT 2) Trong khong gian Oxyz, cho hai diém M (1;1;0) va N(3;2;-1)
. Puong thing MN c6 phuong trinh 1a:

A.x+l:y+l:z B x—l_y3—1 z

-1 4 -1

4 3 -1 4
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Cau 28:

Cau 29:

Cau 30:

Cau 31:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

s
o
=
N‘+
+
Il
<
=+
+
Il
e

Taco: MN =(2;1;-1)

Puong thing MN di qua M va nhan vécto MN 1am vécto chi phuong c6 phuong trinh la:

2 1 -1
5 A A . \ 2 x=-3 y-4 =z+1
(Ma 101 - 2020 Lan 1) Trong khong gian Oxyz, cho duong thang d : = 5 = T
Vecto nao dudi day 1a mot vecto chi phuong cua d ?
A uy (2;45-1). B. u,(2;-5;3). C. u,(253). D. u,(341).

Loi gidi
Chon B

x—=2 y+5 z-2

(M3 102 - 2020 Lan 1) Trong khong gian Oxyz, cho dudng thing d : 1 =

Vecto nao dudi day 1a mot vecto chi phuong cua d ?

Acu;=(34-1).  Bouy=(2-52). Cou=(25-2). D.u=(3%41).
Loi giai

Chon A

X—2_y+5 _z-2 c6 mot vecto chi phuong la LTZ=(3;4;—1).

Puong thang d :

4 -1
N N R ) . 2 x-3 y+1 z+2
(Ma 103 - 2020 Lan 1) Trong khong gian Oxyz, cho duong thang d : =5 T
Vecto nao dudi day la mot vecto chi phuong cua d
Acuy=(3-1-2).  B.u, =(423). C.u,=(4-2;3).  D.u =(312).

Loi gidi
Chon C
Mot vecto chi phuong ctia duong thang d 13 u, (4,-2;3).

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

(M3 104 - 2020 Lan 1) Trong khong gian Oxyz, cho duong thing d :

Vecto nao dudi day 1a mot vecto chi phuong cua d ?

A u, =(4-2;3). B.u,=(42-3).  C.u=(3-L-2). D.u=(3L2).
Loi giai

Chon C
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Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=2—t
(M3 101 2018) Trong khong gian Oxyz , duong thang d:{ y =1+2¢ c6 mot vecto chi phuong
z=3+t
la:
Ao uy =(-1;2;3) B. u, =(2;1;3) C. u, =(-121) D. u, =(211)
Loi giai
Chon C
x=2-t
d:{y=1+2¢ c6 mdt vecto chi phwong 14 u, = (-L21).
z=3+t
3 A : \ 2 x—1 y-— 3 z+2 .
(Ma 102 - 2019) Trong khong gian Oxyz, cho duong thang d : 5 = 5 = T Vecto nao
duéi day 1a vecto chi phuong ciia dudng thing d
A u=(1;3-2). B. u=(253). C.u=(2%-53).  D.u=(132).

Loi giai
Chon C

Duya vao phuong trinh dudng thiang suy ra mot vecto chi phuong cua d 1a u= (2; -5; 3)

(M3 104 2017) Trong khong gian véi hé toa dd Oxyz, cho hai diém A(L;1;0) va B(0;1;2).
Vecto nao dudi day 1a mot vecto chi phuong ciia dudng thang AB .
A.d=(-112) B. d=(-1;0;-2) C. b=(-10;2) D. ¢ =(1;2;2)
Loi giai.
Chon C
Tacd AB= (=1;0;2) suy ra duong thang AB ¢6 VTCP 1a b =(-1;0;2).

x+3 y-1_ z-5

(M3 102 2018) Trong khong gian Oxyz , dudng thang d " c6 mdt vecto chi
phuong la
A. u =(3;-15) B. u, =(1;-12) C. u, =(-3L5) D. u, =(L-1-2)
Loi giai
Chon B

x+3 y-1 z-5

1 c6 mot vecto chi phwong 14 u, = (L-12).

Puong thang d :

x+2 y-1 z-3

(M3 103 - 2019) Trong khong gian Oxyz , cho dudng thing d : 3 . Vecto nao
dudi day la mot vecto chi phuong cua d ?
A u, =(1;3;2). B. u, = (-2;1;3). C. u, =(-21;2). D. u, =(1;-3;2).

Loi gidi

Chon D
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Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x+2 y-1 z-3

Puong thang d : c6 mot vecto chi phuong 1a u, = (1,-3;2).

-3
(Pé Tham Khao 2018) Trong khong gian Ozyz, cho duong thing d : I—_12 = yT—l = % Duong
thang d c6 mot vecto chi phuong 1a
A. i = (~120) B. u, = (2:10) C. us = (21:1) D. u = (121

Loi giai
Chon D

x-3 y+1 z-35

(M3 104 - 2019) Trong khong gian Oxyz cho dudng thing d : 5 . Vecto
nao sau ddy 1a mot vecto chi phuong cta dudng thing d ?
A. uy = (1;-2;3) B.u, =(2;6;—4).  C.u, =(-2;—4;6). D.u =(3-15).
Loi giai
Chon A
Ta thiy dudng thang d c6 mét vecto chi phuong cé toa do LZ =(1;-2;3).
3 A : \ 2 x=2 y-1 z+43 .
(Ma 101 - 2019) Trong khong gian Oxyz, cho duong thang d : " = 5 = . Vecto nao
dudi day la mdt vecto chi phuong cua d ?
Al u, =(1;2;-3). B. u, =(-1;2;1). C. u, =(2;1;-3). D. u, =(2;1;1).
Loi giai
Chon B
Mot vecto chi phuong cua d 1a: u =(-1;2;1).
A 2 ~ . \ Z x—1 y—= 2 z-3 ..
(Peé Tham Khio 2019) Trong khong gian Oxyz , duong thing d : 5 = = 5 di qua
diém nao duéi day?
A. 0(2:-1;2) B. M (-1;-2;-3) C. P(1;2;3) D. N(-2;1;-2)

Loi giai
Chon C
(M3 104 2017) Trong khong gian v6i hé toa o Oxyz, cho diém M (1;2;3). Goi M,, M, lan
luot 13 hinh chiéu vudng goc cia M 1én cac truc Ox, Oy . Vecto nao dudi day 1a mot vécto chi
phuong ciia duong thang M, M, ?
A. u, =(~1;2;0) B. u, =(0;2;0) C. u, =(1;2;0) D. u, =(1;0;0)

Loi giai
Chon A

M, 1ahinh chiéu ciia M 1én truc Ox = M, (1;0;0).
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Cau 42:

Cau 43:

Cau 44:

CHUYEN DE V — HINH HOC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
M, 1a hinh chiéu ciia M 1én truc Oy = M, (0;2;0).
Khi d6: MM, =(-1;2;0) la mdt vecto chi phwong ciia M M, .

(P& Tham Khio 2020 Lan 2) Trong khong gian Oxyz, cho hai diém M (1;0;1) va N(3;2;—1)
. Pudng thang MN c6 phuong trinh tham s6 1a

x=1+2t x=1+t x=1-—t¢ x=1+t¢
A.<y=2t . B.qy=t . C.<y=t . D.{y=
z=1+¢ z=1+t¢ z=1+t¢ z=1-t¢
Loi giai
Chon D

Puong thang MN nhan MN = (2;2;—2) hoac ;l(l; 1;—1) la véc to chi phuong nén ta loai
ngay phuong én 4, Bva C.

Thay toa d6 diém M (1;0;1) vao phuong trinh & phuong 4n D ta thiy thoa man.

(P& Tham Khao 2017) Trong khéng gian toa dd Oxyz, phuong trinh nao du6i day 1a phuong

x=1+2t
trinh chinh tic cua duong thang d 14y =3t ?

z=-2+t
A.x+1:Z:z—2 B.X—IZZ:Z-FZ C.x+1:Z:z—2 D.X_IZZ:Z+2

2 3 1 1 3 =2 2 3 2 2 3 1
Loi giai
Chon D
x=1+2t

Do duong thing d :4y =3¢ di qua diém M (1;0;—2) va c6 véc to chi phwong #(2;3;1) nén
z=-2+t

¢6 phuong trinh chinh tic 1a x2—1 = % == Jlr 2 .

(Ma 101 2020 Lan 2) Trong khong gian Oxyz, cho diém M (1;—2;3) va mit phing
(P) :2x—y+3z+1=0. Phuong trinh ctia duong thang di qua M va vudng goc véi (P) la
x=14+2t x=—1+2t x=2+t x=1-2t
A Jy=-2-t¢. B.iy=2-t . C.iy=-1-2¢. D.<y=-2-t.
z=3+3¢ z=-3+3¢ z=3+3¢ z=3-3¢
Loi giai

Chon A
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Cau 45:

Cau 46:

Cau 47:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Puong thang can tim di qua M (1;—2;3) , vudng goc voi (P) nén nhan ﬁ(P) = (2;—1;3) la véc

x=1+2t
to chi phuong. Phuong trinh dudng thing can tim 1a y=-2-t.
z=3+3t
(Ma 102 - 2020 Léan 2) Trong khong gian Oxyz, cho M (1;2;-3) va mit phing
(P): 2x—y+3z—1=0. Phuong trinh cta dudng thiang di qua diém M va vudng goc véi (P)
la
x=2+t x=—1+2t x=1+2¢ x=1-2¢
A y=—-1+2¢. B.{y=-2-¢. C.iy=2-t . D.<y=2-t
z=3-3¢ z=3+3t z=-3+3¢ z=-3-3¢
Loi giai
Chon C

Ta c6 mot vecto phap tuyén ciia mat phang (P): 2x—y+3z—1=0 la n= (2;—1;3) .

Puong thing di qua diém M (1; 2;—3) va va vuéng gboc véi (P) c6 phuong trinh 1a

x=142¢
y=2—t
z=-3+3¢
(Ma 103 - 2020 Lan 2) Trong khong gian Oxyz, cho diém M (1;—2;2) va miat phing
(P):2x+y—3z+1=0.Phuong trinh clia duong thing qua M va vudng géc v6i mit phing (P)
la
x=1+2t x=1+t x=2+t x=—1+2t
A.sy=-2+t. B.{y=-2-2¢. C.qy=1-2¢t . D.{y=2+t¢
z=2-3¢ z=2+t z=-3+2t z=-2-3t
Loi giai
Chon A

Dudng thing di qua diém M va vudng goc véi mit phang (P) nhén véc to phép tuyén ciia mit

x=1+2¢
phang (P) 1am véc to chi phuong cé phuong trinh tham s 1a { y=-2+1.

z=2-3t
(Ma 104 - 2020 Lan 2) Trong khong gian Oxyz, cho diém M (1;2;-2) va mit phang
(P):2x+y—3z+1=0. Phuong trinh ciia dudng thang di qua M va vudng goc véi (P) la:
x=—1+2t x=1+2¢ x=1-2¢ x=2+t
A Jy=-2+t . B.{y=2+1t . C.iy=2+1t . D.<y=1+2t
z=2-3t z=-2-3¢ z=-2-3¢ z=-3-2t
Loi giai
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Cau 48:

Cau 49:

Cau 50:

CHUYEN DE V — HINH HOC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
Chon B
Mit phing (P):2x+y—3z+1=0 c6 vecto phap tuyén n=(2;1;-3)
duong thang di qua M (1;2;-2) va vudng goc véi (P) nén nhan n =(2;1;-3) lam vecto chi
x=1+2¢

phuong. Vay phuong trinh tham s6 13 § y =2 +¢
z=-2-3¢

(Ma 123 2017) Trong khong gian v6i hé toa d0 Oxyz, phuong trinh nao dudi day la phuong
trinh cia duong thang di qua A(Z; 3; 0) va vudng goc v4i mit phang (P) :x+3y—-z+5=07?

x=1+t x=1+t x=1+3t x=1+3t
A.Jy=1+3t B. Jy =3t C.qy=1+3t D. Jy=1+3t
z=1-t z=1-t z=1-t z=1+t
Loi gidi
Chon B

Vecto chi phuwong ctia duong thang 1a 7 = (1; 3; —1) nén suy ra chi dap an A hodc B diung. Thu

toa do diém A (2; 3; O) vao ta théy dap an B thoa man

(Ma 101 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diem A(1;0;1), B(1;1;0) va
C(3;4;-1). Duong thing di qua A va song song véi BC c6 phuong trinh 1a
A x—lzlzz—l. B. x+1:Z:z+1. C. x—lzlzz—l. D. x+1:lzz+1
4 5 -1 2 3 -1 - 2 3 -l 4 5 -1
Loi giai
Chon C

Duong thing d di qua 4 va song song véi BC nhan BC =(2;3;~1) lam mot véc to chi
phuong.

Phuong trinh cta duong thang d : XT_I
(M3 102 - 2020 Léan 1) Trong khong gian Oxyz, cho ba diém A(1;2;3),B(1;1;1),C(3;4;0).

Puong thing di qua 4 va song song voi BC ¢ phuong trinh 14
A x+1 y+2 z+3 B x-1 y-2 z-3

4 5 1 4 5 1
C. x—lzy—222—3'D. x+1:y+2:z+3'
-2 3 -1 2 3 -1
Loi giai
Chon C

Tacé BC =(2;3;~1), dudng thing song song nén cb vec to chi phuong ciing phuong voi

BC=(2;3;-1).
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Cau 51:

Cau 52:

Cau 53:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Do vay dudng thang di qua 4 va song song voi BC c¢6 phuong trinh 1a

x=1 y-2 z-3
2 3 -1

(M3 103 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diém A(1;2;0), B(1;1;2) va C(2;3;1).

Puong thing di qua 4 va song song véi BC c6 phuong trinh 1a

A Xl y=2_z pox=l y=2 z o ox#l _y+2 z o ox+l_y+2 z
1 2 -1 3 4 3 3 4 3 1 2 -1
Loi giai
Chon A

Goi d 1a phuong trinh duong thdng qua 4(1;2;0) va song song véi BC.
Ta co ?5:(1;2;—1) =d :T_:—:—.

(M4 104 - 2020 Lan 1) Trong khong gian Oxyz, cho ba diem 4(1;1;0),B(1;0;1),C(3;1;0).

Puong thang di qua A va song song véi BC c6 phuong trinh 1a:

A XLyl z z+l_y+l_z
2 1 1 4 1 1
c Xl _y-l_z 5x-1_y-1_z
- 2 1 -1 4 1 1
Loi giai
Chon C

Duong thing di qua A4(1;1;0), song song véi BC nén nhan BC = (2;1;—1) 1a véc to chi phuong

do d6 c6 phuong trinh la: XT_I = »-1 =z,

(M3 110 2017) Trong khong gian véi hé toa do Oxyz, cho ba diém A(0;-1;3), B(1;0;1),
C (—1; I 2) . Phuong trinh ndo dudi day 13 phuong trinh chinh tic ctia duong thang di qua A4 va
song song voi duong thing BC ?

x =2t
A. x-2y+z=0. B. y=-1+¢.

z=3+t
C.i:y+1:z—3. D. x—lzlzz—l.

-2 1 1 -2 1 1
Loi giai

Chon C

Dudng thing A di qua 4 va song song BC nhan BC =(-2;1;1) 1am vecto chi phuong

= Phuong trinh chinh tic cua duong thang A 12 = yTH =z I 3 .
Chu ¥: Ddp dn A khéng nhdn dwoc, vi d6 la phirong trinh tham sé ciia dwong thang can tim,
chir khéng phdi phwong trinh chinh tdc.
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Cau 54:

Cau 55:

Cau 56:

Cau 57:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(M4 105 2017) Trong khong gian v6i hé toa d6 Oxyz, cho hai diém A(1;-2;-3); B(-1;4;1)

x+2 y-2 z+3
-1
thang di qua trung diém cua doan AB va song song véi d ?

va duong thang d: . Phuong trinh nao duoi day la phuong trinh cua duong

A E_y—l_z+1 E_y—l_z+1
11 2 1 A 2
C. x—1=y—1:z+1 D.fzy—2:z+2
1 -1 2 1 -1 2
Loi giai
Chon B

Trung diém ciia AB 1a 1(0;1;-1)

x+2 y-2 z+3

d : - c6 VTCP la 22(1,- ~1;2) nén dudng thing A cin tim cling c6 VTCP
u(1;-1;2).

) . 2 x y-1 x+1
Suy ra phuong trinh duong thang A :T = T = —

(P& Minh Hoa 2020 Lan 1) Trong khong gian Oxyz, diém nao duéi ddy thudc dudng thang
X+l y-2 z-1,

S 3 3

A. P(-1;2;1). B. 0(1;-2;-1). C. N(-1;3;2). D. P(1;2;1).
Loi giai

Chon A

Thay toa d6 cac diém vao phuong trinh dudng thing ta thiy diém P(-1;2;1) thoa
-1+1 2-2 1-1

=0.Vay diém P (—1 ;2;1) thudc duong thing yéu cau.

-1 3

A Y A ~ . . 2 x—1 y—2 z+1
(bé Tham Khio 2020 Lan 2) Trong khong gian Oxyz, cho duong thang d : 5 = 3 = =
Diém nao sau day thuoc d?
A. P(1;2;-1). B. M (-1;-2;1). C. N(2;:3;-1). D. O(-2-3:1).

Loi giai
Chon A
Thay toa do diem P(1;2;—1)vao phuong trinh duong thang d thdy théa man nén dudng thang
d diquadiem P(1;2;-1).

x=2 y-1 z+3

(M3 101 2020 Lan 2) Trong khong gian Oxyz, cho duong thang d : 3 . Biém
nao dudi day thudc d?
A. O(4;-2:1). B. N(4;2:1). C. P(2;1;-3). D. M(2;1;3).
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Cau 58:

Cau 59:

Cau 60:

Cau 61:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Loi giai
Chon C

x=2 y-1 z+3
-2

Thay toa d6 diém P(2;1;-3) vao d: ta dugc

2;2 =1_21 :_31+3 < 0=0=0 ding. Vay diém Pe(d).

x—4 z-2 z+1

(M3 102 - 2020 Lan 2) Trong khong gian Oxyz, cho dudng thang d : 5 "

Diém nao sau day thudc d ?

A. N(4;2;-1). B. 0(2;5;1). C. M(42;1). D. P(2;-5;1).
Loi giai

Chon A

Thé diém N(4;2;—1) vao d ta thy thoa man nén Chon A

(M3 103 - 2020 Lan 2) Trong khong gian Oxyz, cho duong thiang d : x—3 = y+l = Zt2

4 -1
Diém nao duéi dy thude d ?
A. N(3;-1;-2) B. 0(2:4;1) C. P(2;4;-1) D. M(3;1;2)
Loi giai
Chon A
Taco: 2> = _14” - _2:2 = 0. Vay N(3;-1-2) thuéc d .

3 A A : \ 2 x-3 y-1 z+5
(Ma 104 - 2020 Lan 2) Trong khong gian Oxyz, cho duong thang d : = > = T
Diém nao dudi day thudc d ?

A. M(3;1;5). B. N(3;1;-5). C. P(2;2;-1). D. 0(2;21).
Loi giai
Chon B
Taco 2> = 1;1 - _515 0 nén diém N(3;1;-5)ed.
(Ma dé 104 2018) Trong khong gian Oxyz, diém nao dudi day thudc duong thing d:
x=1-¢
y=5+t ?
z=2+3t
A. N(1;52) B. O(-11;3) C. M(L1;3) D. P(1;2;5)
Loi giai
Chon A
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Cau 62:

Cau 63:

Cau 64:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cich 1. Dya vao Iy thuyét: Néu d qua M (x,;7,;2, ), ¢6 véc to chi phuong u (a;b;c¢) thi phuong
x=x,+at

trinh dudng thang d 1a: { y = y, +bt, ta chon dap an
z=1z,+ct

B.

Cach 2. Thay toa d6 cac diém M vao phuong trinh duong thang d , ta c6:

1=1-¢ t=0

2=5+¢t & t=-3(Voly). Loai dép an A.

5=2+43t¢ t=1

Thay toa do cac diém N vao phuong trinh dudng thing d , ta c6:

l=1-t

5=5+t < t=0.Nhandap an B.

2=2+3¢
(Ma 103 2018) Trong khong gian Oxyz, diém nao dudi diy thudc dudng thing
d:x+2=y—l=z+2.
1 1 2
A. N(2;-1;2) B. O(-21;-2) C. M(-2-2;1) D. P(1;1;2)
Loi gidi
Chon B

x+2 y-1 z+

Puong thang d : " 5 2 di qua diém (—2;1;—2).

(Pé Tham Khiao 2017) Trong khong gian voi hé toa d6 Oxyz, cho mit phang
(P):2x—2y—z+l:0 va dudng thang A x| = y41—2 = -1 . Tinh khoang cach d gilta A va
(P).
2 1

A.d=2 B.d=§ C.d=— D.d=—

3 3 3

Loi giai

Chon A

(P) c6 vecto phéap tuyén 1;(2; —2;—-1) va dudng thdng A ¢6 vecto chi phuong #(2;1;2) thoa man
nu=0 nén A//(P) hodc Ac (P).

_Rp1-2(2)-1e1

Do d6: iy A(1;-2;1) e A ta cé: d(A(P)) =d(A;(P)) T
+4+

(Ma 101 2018) Trong khéng gian Oxyz cho diém 4(1;2;3) va duong thang
d: X ;3 _Y 1—1 _Z +27 . Puong théng di qua A4, vudng goc voi d va cit truc Ox c6 phuong
trinh la
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Cau 65:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=—1+2¢t x=1+¢ x=—1+2¢ x=1+¢
A. Jy=-2t B. <y=2+2¢ C.yy=2t D. y=24+2¢
z=t z=3+3¢ z=3t z=3+2¢
Loi giai
Chon C

Goi A 1a dudng thing can tim.

Goi M =ANOx. Suyra M (a;0;0).

AM =(a-1;-2;-3).

d ¢6 VTCP: u, =(2;1;-2).

ViALld nén AMu, =0 <2a-2-2+6=0<a=-1.

Vay A qua M (-1;0;0) va c6 VTCP AM = (-2;-2;-3)=—(2;2;3) nén A c6 phuong trinh:

x=-1+2t
y=2t
z =3¢
(Ma 102 - 2019) Trong khong gian Oxyz, cho céac diém A(1;0;2),B(l; 2;1),C(3;2;0) va
D (1;1;3). Puong thang di qua A va vudng goc v6i mit phang (BCD) c6 phuong trinh 1a
x=1-—t x=1+1¢ x=2+t x=1—t¢
A jy=4 . B.iy=4 . C.iy=4+4. D.iy=2—-4t
z=242t z=242t z=4+2¢ z=2-2t
Loi giai
Chon C

Puong thing di qua A va vudng goc véi mit phang (BCD) nhan vecto phap tuyén cia (B CD)
la vecto chi phuong
Taco BC=(2;0;—1),BD =(0;—1;2)

_

= Z =Nyep = [B_C',Ej} = (— 1;—4;—2)
Khi do ta loai dap an A va B

=2+t t=-—1
Thay diém A(l; 0;2) vao phuong trinh 6 phuongan Ctacd {0=4+4t < {r=—1.
2=4+2¢ t=-—1

Suy ra duong thang c6 phuong trinh tham sé ¢ phuong an C di qua diém A nén C 1a phuong an
ding
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Cau 66:

Cau 67:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=3 y-3 z+2

(Pé Tham Khio 2018) Trong khong gian Oxyz , cho hai dudng thang d : 1 > 1

x=5_ y+1 z-2
32
(P), cit d, va d, c6 phuong trinh la

; d,

va mit phing (P) :x+2y+3z-5=0. Dudng thang vudng goc véi

A x—1=y+1_£ B x—2=y—3=Z—l

3 2 1 T 2 3
C. x—3:y—3:Z+2 D. x—1:y+1:£
1 2 3 1 2 3
Loi giai
Chon D
x=3-1 x=5-3t,
Phuong trinh d,:{y=3-24 va d,:{y=-1+2¢,.
z=-2+t z=2+t,

Goi duong thing can tim 13 A.

Gia str duong thang A cat duong thang d, va d, lanluottai 4, B.
Goi A(3—1;3-21;-2+1,), B(5-3,;-1+42t,;2+1,).

AB =(2-3t, +1,;—4+2t, + 2634 +1, —1,).

Vecto phap tuyén cua (P) 1a 71 =(1;2;3).

— 2-3t,+t, 442, +2t 4+t,—t
Do AB va i cung phuong nén 21— 2 1= 2 1

2 3
2-3t,+t,  —4+26,+28
B t=2
! 2 "7 Dodo A(L-1,0), B(2-1:3).
—4+2t,+2t, 4+t -1 t, =
2 3
Phuong trinh dudng thang A di qua 4 (1; —1;0) va co vecto chi phuong 7 = (l; 2; 3) la
x-l_y+l_z
1 2 3

Ma 101 - 2019) Trong  khong gian Oxyz , cho cac diém

A(1;2;0),B(2:;0;2),C(2;-1;3),D(1;1;3) . Duong thang di qua C va vuéng goc v6i mat
phang (ABD) c6 phuong trinh 1a

x=-2+4t x=4+2t x=-2-4t x=2+4¢
A. 3 y=—4+3t. B.<y=3-t . C.qy=-2-3¢. D. y=—-1+3¢.
z=2+t z=1+3¢ z=2-t z=3-t
Loi giai
Chon A
AB =(1;-2;2)

Ez(O;—lﬁ)
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Cau 68:

Cau 69:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
AB A AD =(~4;-3;-1)
Puong thiang qua C (2; —-1; 3) va vudng goc voi mit phang (ABD) c6 phuong trinh

x=2-4t
y=—1-3¢t
z=3—-t
Piém E (—2; —4; 2) thudc duong thing trén, suy ra duong thing can tim tring v6i dudng
x=-2+4
thang c6 phuong trinh < y = —4 + 3¢
z=2+t
Chon déap an dung 1a dép an C
(M3 104 - 2019) Trong khong gian Oxyz, cho cac diém A(2;—1;0), B(1;2;1), C(3;—2;0),
D (1 11— 3) . Puong thang di qua D va vudng gbc véi mit phang (ABC ) c6 phuong trinh la:

x=1+¢ x=1+¢ x=t x=t
A sy=1+t . B.<y=1+t . C.yy=t . D.<y=t
z=-—2-3¢ z=-3+4+2t z=—1-2t z=1-2¢
Loi giai
Chon C

Taco Ez(—l;.%;l); Iﬁz(l;—l;O); 7 =[Z§,Za} =(1;1;—2)-

ABC)

Puong thang di qua D va vudng goc véi miat phang (ABC ) nén co véc to chi phuong la

x=1+¢

4y = (1;1;-2), phuong trinh tham sO1a: S y=1+t¢

z=-3-2¢

(Ma 102 2018) Trong khong gian Oxyz, cho diém 4(2;1;3) va duong thing
x+1 y-1 z-2

d: n 5 . Puong thang di qua A4, vudng goc v6i d va cit truc Oy c6 phuong
trinh la.
x=2t x=2+2t x=2+2t x =2t
A.Jy=-3+4t B.{y=1+¢ C.qy=1+3¢t D.{y=-3+3¢
z=3t z=3+3¢ z=3+2t z =2t
Loi giai
Chon A

Goi duong thing can tim 1a A
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Cau 70:

Cau 71:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

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

d ¢6 VICP i =(1;-2;2).

Goi M (0;m;0) € Oy, ta co A_AZ:(—2;m—l;—3)
DoAld & AMii=0 < -2-2(m-1)-6=0 < m=-3

x=2t
Taco A ¢6 VTCP AM =(-2;—4;—3) nén c6 phuong trinh { y = -3+ 4¢.

z =73t
(Ma 103 - 2019) Trong khong gian Oxyz cho 4(0;0;2),B(2;1;0),C(1;2;-1) va
D(Z;O;—Z). Puong thang di qua A va vudng goc voi (BCD) c6 phuong trinh la

x=3 x=3+3¢ x=3t x=3+3¢
A.qy=2 . B.{y=2+2¢. C.qy=2t . D.y=-2+2¢.
z=—1+2¢ z=1-t z=2+t z=1—t¢
Loi gidi
Chon B

Goi d 1a duong thang di qua 4 va vudng goc voi (BCD).
Taco BC =(-1;1;-1);BD =(0;-1;-2).

Mit phang (BCD) c6 vec to phap tuyén 1a n(scp) = [ﬁ),ﬁ? } (3;2;-1).

Goi uq 1a vec to chi phuong cua dudng thang d .
Vi d L(BCD) nén u, = nsco) = (3;2;-1).

Dap A va C ¢4 VICP u, =(3;2;-1) nén loai B va
D.

Ta thiy diem A(0;0;2 ) thudc dap 4an C nén loai A.

(P& Minh Hoa 2017) Trong khong gian voi hé toa dd Oxyz cho diém 4 (l; 0; 2) va duong thang

d c6 phuong trinh: x_—l =%= Z;rl . Viét phuong trinh duong thfmg A diqua A4, vudng goc va
cit d .
A.x_I:Z:Z_z B.x_—lzlzz—Z C.x_—1=Z=Z—2 ]).x_I:Z:Z_z
2 2 1 1 -3 1 1 1 1 1 1 -1
Loi giai
Chon D
Cach 1:

x—1 Y
1

Puong thang d R ZTH ¢6 véc to chi phuong i =(1;1;2)
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Cau 72:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi (P) 12 mat phang qua diém A va vudng goc voi duong thiang d , nén nhan véc to chi

phuong cta d 1a vecto phép tuyén (P):1(x—1)+y+2(z-2)=0< x+y+2z-5=0
Goi Bla giao diém ciia mit phang (P) va duong thing d = B(1+t;t;—l+2t)
Vi Be(P) < (1+t)+t+2(-1+2t)-5=0<1=1= B(2;1;])

Ta c6 dudng thing A di qua 4 va nhan vecto AB = (1; 1 —1) la véc to chi phuong c6 dang

Cach 2:

Goi d "A=B= B(l+t;t;—1+21)

AB =(t;;-3+2t), Puong thang d ¢6 VTCP 1a u, =(1;1;2)

VidLAnén AB Lu, < ABu, =0 t+t+2(-3+2t)=0 ¢ =1

Suy ra ZE:(I;I;—I) .Ta c6 duong thang A di qua A(1;0;2) va nhén véc to AB =(L1;-1) 1a
x-1_y z-2

véc to chi phuong c6 dang A : R

4.8

(P& Tham Khio 2018) Trong khong gian Oxyz, cho hai diém A(2; 2;1),B(—§ ; 3). DBuong

3

thang qua tam duong tron ndi tiép tam gidc OAB va vudng goc vdi mit phang (OAB) co phuong

trinh la:
2 2 5

W M9 Ty g X+l _y-8 z-4
2 2 1 2 2
15 1

e 3 Y e b X*l_y-3 z+l
2 2 I 2 2

Loi gidi.
Chon D

Ta c6: [5;1,55] =(4;,-8;8)

Goi d 1a duong thing thoa man khi d6 d ¢6 VTCP u = (1,-2;2)

Tacd OA=3,0B=4,AB=5.Goi I(x;y;z) la tim dudng tron ndi tiép tam gidc OAB
Ap dung hé thitc OB.IA+ OA.IB+ AB.IO =0

& 4.(0A-00)+3.(0OB-00)+510=0< 51’:%(4@”@):»1(0;1;1)
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Cau 73:

Cau 74:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

xX=t
Suyra d:{y=1-2¢ cho t=—1=d di quadiém M (-1;3;-1)
z=1+2¢

Do d6 d di qua M (-1;3;-1) c6 VTCP U= (1;-2;2) nén duong thang c6 phuong trinh
x+1 y-3 z+1
1 -2 2

(M3 103 2018) Trong khong gian Oxyz, cho dudng thing d :XT“ = ll _z¥2

(P):x+ y—z+1=0.Pudng thing ndm trong mit phang (P) dong thoi cit va vudng goc voi d

va mit phang

c6 phuong trinh la:

x=—1+t x=3+t x=3+¢ x=3+2t
A.y=—4t B.{y=-2+4¢ C.qy=-2-4 D.{y=-2+6t
z=-3t z=2+t z=2-3t z=2+t
Loi gidi
Chon C
x=—1+2¢
d:qy=-t
z=-2+2t¢

Goi A 1a duong thing nim trong (P) vudng goc véi d .

U, = [ZZ;Z] =(=L43)

Goi A 1a giao diém cia d va (P). Toa dd A 1a nghiém cta phuong trinh:
1420+ (-t) = (24+2t)+1=0=t=2= A(3;-2;2)

x=3+t
Phuong trinh A qua A4(3;-2;2) co6 vtcp i =(-14;3)codang: {y=-2—-4t
z=2-3¢t

(Ma 123 2017) Trong khong gian Oxyz cho diém M(—1;1;3) va hai duong thang

A: x-1_ y+3 _z-1 A: X+l _Y_Z Phuong trinh nao dudi day la phuong trinh dudong

3 2 1771 3 =2
thang di qua M va vudéng goc véi A va A'.
x=-1-t x=—t x=-1-t x=-1-t
A Jy=1+t B. qy=1+t C.qy=1-t D. jy=1+t
z=1+23t z=3+t z=3+t z=3+1t
Loi giai
Chon D

+) VICP ctia A, A" lan luot 12 ii = (3;2;1) va 6=(1;3;-2) ; [1,0]=(-7;7;7)
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Cau 75:

Cau 76:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

+) Vi d vudng goc voi A va A’ nén i, =(-1;1;1).

x=-1-t
+) d di qua M(-1;1;3) nén d:qy=1+¢ .
z=3+t
(M3 104 2018) Trong khong gian Oxyz cho duong thing A : % = yT+1 = ZT_I va mat phiang

(P):x-2y-z+3=0. Duong thing nim trong (P) dong thoi cit va vudng goc véi A ¢o
phuong trinh la:

x=1+2¢ x=-3 x=1+¢ x=1
A Jy=1-t¢ B. {y=—t C.iy=1-2¢t D.<y=1-t¢
z=2 z=2t z=2+3t z=2+2t
Loi giai
Chon D
x=t
Ta ¢6 A:%:%”:ZI_I:A: y=—1+2t

z=1+t¢

Goi M =AN(P) =>MeA= M (1;2t-1;+1)

Me(P)=t-2(2t-1)—(t+1)+3=0 ©4-4=01t=1= M(1;1;2)

Véc to phap tuyén ctia mat phing (P) 1a n = (1;-2;-1)

Véc to chi phuong cta duong thing A 1a u = (1;2;1)

Puong thing d nam trong mit phang (P) dong thoi cdt va vudng goc voi A

= Puodng thang d nhéan %[ﬁ,ﬂ =(0;—1;2) lam véc to chi phuong va M (1;1;2) e d
x=1

= Phuong trinh duong thang d : 4y =1—t¢
z=2+2t

(TK 2020-2021) Trong khong gian Oxyz, cho mat phéng (P) :2x+2y—z-3=0 vahai duong
thing dlzx_lzlzz_'_l, 2:x—2:y:z+1
2 1 -2 1 2 -1
ca d, va d, c6 phuong trinh la:

. Puong thang vudng goc véi (P) , ddng thoi cat

x=3 y-2 z+2 B x=2 y-2 z+I

A. . B. .
-2 2 -1 3 2 -2
C. x—lzlzz+l. D. x—2=y+1=2—2.
2 =2 -1 2 2 -1
Loi giai

Goi A2a+1,a,—2a—1) va B(b+2,2b,—b—1) lan luot la giao diém ciia duong thang d can
tim v6i d,,d,. Tacd AB=(b—2a+1,2b—a,~b+2a) nén dé d L (P) thi
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

b—2a+1 2b—a —b+2a
2 2 -1

Giai ra duoc (a;b) = (0;1) nén AB = (2;2;—1) va A(1;0;—1), B(3;2;—2). Tir d6 viét duoc

x—=3 y—-2 z+2

(d):= 2 1

Cau77: Trong khong gian Oxyz, cho duong thang d:%ZyT—l:Z—f va mit phing

(P) :x+2y+z-4=0. Hinh chiéu vuéng goc ctia d trén (P) 1a dudng thang c6 phuong trinh
A.

_y+l z+2 B f_y+l_z+2 C i_y—l_z—2 D ﬁ_y—l_z—Z
LA .3_—_ =< = =

x
2 1 -4

-2 1 T2 1 4 3 2 1
Loi giai

= \
b H d M™

Mit phang (P) c6 mdt vec to phap tuyén 1a n, =(1;2;1).

Goi M 14 giao diém ctia d va (P).

Med=M(mm+l-m+2).
Me(P)em+2(m+1)+(-m+2)-4=0<m=0.Suyra M(0;1;2).
Lay N(;2;1)ed.

Goi A 1a duong thing qua N va vudng goc voi (P).

Suy ra dudng thing A c6 mot vecto chi phuong 1 u, =n, =(1;2;1).

x=1+¢
Do d6 phuong trinh dudng thang A 1a: < y =2+2¢.
z=1+t

Goi H 1a giao diém ciia A va (P).

HeA= H(1+h2+2h1+h).
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Cau 78:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

1)

W | N
W |
w | N

He(P)©1+h+2(2+2h)+(1+h)—4=0<:>6h+2=0c>h=—§. Suy ra H(

— (2.1 4
Tacod MH =| —3=5—|.
oo i = 237

Goi d' 14 hinh chiéu vudng géc ctia d trén (P).

Suy ra dudng thang d' qua M (0;1;2) c6 mot vecto chi phuong la u, =3MH = (2;1,-4).

Vay phuong trinh hinh chiéu vudng géc d' ciia d trén (P) 1a: g = yT—l == _42 :
A . \ 2 x+1 y z -1

(MD 102 2020-2021 - DQT 1) Trong khong gian Oxyz, cho duong thang d :T =15
va mit phing (P) :2x+y—z+3=0. Hinh chiéu vudng goc ctia d trén (P) 1a duong thang co
phuong trinh
A-x+1—l z—l. B.x_—i-lzl:z—l

4 5 13 3 -5 1
C. x—1=l=z+l' D. x—1=1=z+l'

3 =5 1 4 13

Loi giai

Puong thing d :xT+1 = % = Z;I c6 mot vecto chi phuong i, =(1;1;2) va di qua M (-1;0;1).

Mit phang (P) c6 mot vecto phap tuyén iy =(231-1).

Goi (a) la mit phing chira d va vudng géc véi (P) thi (a)cd mot vecto phap tuyén 1a
iy = >y | = (-3:5:-1)

Phuong trinh mat phang ():-3(x+1)+5(y—0)-1(z-1)=0 < 3x-5y+z+2=0.

Goi dN(P)=A4.Tacé Aed = A(-1+66;2t+1).

Ae(P) nén 2(-1+1)+t-1-2t+3=0<1=0.

Suyra A(-10;1).

Puong thang 4’ 1a hinh chiéu vuéng goc ciia ¢ trén mit phang (P) 1a giao tuyén cta hai mat

phang () va (P), nén c6 ii, :[ﬁ(a),ﬁ(m} =(4;5;13) vadiqua 4(-10;1).

Phuong trinh ctia dwong thang d': XTH ===
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Cau79:

Cau 80:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN

(MP 103 2020-2021 — DPOT 1) Trong khong gian Oxyz, cho duong thang
d :xl_1 = yIZ = Zzl va mit phing (P):x+2y—z—6=0. Hinh chiéu vuéng géc cia d trén
(P) 1a duong thing c6 phuong trinh
Al x+1 _ y+2 _ z—1 B. x-1 _ y=2 _ Z+1.

3 -1 1 3 -1 1

0 4 7

Loi giai

Duong thing d qua diém A(1;2;-1) va c6 véc-to chi phuong 1 = (L1;-2).
Mit phing (P) c6 véc-to phap tuyén I;(P) =(1;2;-1).
Goi (Q) la mit phing chira d va vudng goc véi (P), khi d6 (Q) c6 mot véc-to phap tuyén la

n(o) = [;td,;t(P)] =(3;-11).

Goi Ala giao tuyén ctia hai mit phang (P) va (Q)suyra A 1a hinh chiéu cia d trén (P).
Khi d6 A c6 mot véc-to chi phuong 1a u = [ﬁ(p),ﬁ(g)} =(-L47).
Tacd Aed c(Q)= Ae(Q) va dé thiy toa dd A thoa phuong trinh (P) = 4 &(P). Do d6

AeA.

A ) \ 2 x—1 y=-2 z+1
Vay phuong trinh duong thang A 1a =T —

(MD 104 2020-2021 —POQT 1) Trong khong gian Oxyz , cho dudong thang d :? -2 Z;I va
mit phing (P) :Xx+2y—2z+2=0. Hinh chiéu vudéng goc cua d trén (P) 1a dudng thing co
phuong trinh:

X _y_z=l px yozHlx _y ozl
-2 4 3 14 1 -2 4 3
Loi giai
Goi A=dn(P)

+) Aed= A(a;—a;1+2a)

+) Ae(P)<= a-2a-2-4a+2=0<a=0 suyra 4(0;0;1)

Taco B(1;—-1;3)ed

+) Goi H la hinh chiéu cia Blénmp (P) suyra H (1+h;—1+2h;3-2h)

) He(P)< 1+h-2+4h—6+4h+2= 0<:>h_§ suyraH(%é%)
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Cau 81:

Cau 82:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta c6 E:(E;lﬁ]:l(m;l;s)
9’9

9 9
A X X - £ A f n .ox oy z-1
Vay phuong trinh hinh chiéu vudng goc cta d trén (P)la: VR
R . . NP 2 x=1_y z+1 \ 2

Trong khong gian Oxy ,cho diém A(3;1;1) va duong thang d :T = 5 =T. Duong thang
qua A cit truc Oy va vudng goc voi d co phuong trinh 1a:

x=3+t¢ Y=_14t x=3+3t
A.qy=1-t. B.ly=4-2¢. C.qy=1-t . D.

z=1+t¢ z=-3+3t z=1+t

Loi giai

Goi dudng thang can tim 1a A ,gia st A cit truc Oy tai B(0,m,0) taco Z =(-3;m—-1;-1)
ViALd nénus Lu, =uu, =0 -31+(m-1)2+(-1).1=0=m=3

Vay u, =(-3;2;-1)=-1(3;-2;1)

_ x=3+3¢
Dudng thing A{ " G=2D A, y=1-2¢ tachon ¢ =-2 tacéddiém M(-3;5;—1) thudc
A 1:1)
z=1+t
dudng thing A.
— 3o x=-3+3t
Vay: A uy(3=21) = A:{y=5-2¢ chondap an D.
M (-3;5;—-1)
z=—1+¢
(MD 103 2020-2021 — DOQT 2) Trong khong gian Oxyz cho diém A(L;1;1) va dudng thing
x—1 'y z+1 \ a . L N A , RPN 2 ,
d: " =5= o Duong thang di qua A4 cat truc Oy va vudng goc voi duong thang d co
phuong trinh la:
x=1-3¢t x=—1+t x=1+t¢
A.sy=1+1 . B.{y=2+1 . D.<y=1-2¢.
z=1+¢ z=3-3¢ z=1+t

Loi giai
Goi dudng thang can tim [a A.
Goi toa d giao diém cua duong thdng (A) va Oy 1a B(0;5;0).

Dudng thing d c6 mot véc to chi phuong i@ =(1;2;1). Vi duong thing A vudng goc véi d , suy
ra ABi=0<1.(-1)+2.(b-1)+1.(-1)=0<=b=2.
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Cau 83:

Cau 84:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Duodng thing A di qua A(LL1), nhan AB = (-L1;-1)=(1;-1;1) 1am mot véc to chi phuong,
x=—1+t

suy ra c6 phuong trinh: < y=3—-1¢ .
z=—1+t

(MD 104 2020-2021 — DQT 2) Trong khong gian Oxyz, cho diém A(1;3;1) va dudng thing

:xl—l :gz z+1 . Puong thang di qua A, cit truc Oy va vudng goc v6i d ¢ phuong trinh
la:
x=l x=-l-¢ x=1+3
A, qy=3+¢. B.<y=1-t . C. D.ly=3-¢.
z=1+t z=3+43t¢ s —1—¢

Loi giai
Goi giao diém cua duong thing can 1ap va truc Oy 1a B(0;5;0).
Taco AB=(-1;p-3;-1).
Puong thing d c6 vecto chi phuong 14 u, = (L,2;1).
Do duong thing 4B vudng goc voi duong thing d nén E.uj =0

< -1+2(b-3)-1=0
= 2b=8
=b=4

Dudng thing can 1ap c6 vec to chi phuong 1a 4B =(-1;1;-1).
Dua vao vecto chi phuong va thay toa d6 diém 4 vao ta thiy dap an C 1a dung.
x=1+3t

(Ma 123 2017) Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang d:qy=-2+t,
z=2

d,: xT—l = y_+12 = g va mit phang (P) :2x+2y —3z =0. Phuong trinh nao dudi day la phuong
trinh mat phang di qua giao diém cia d, va (P) , dong thoi vuodng goc véi d,?
A 2x-y+2z+13=0 B.2x+y+2z-22=0
C.2x-y+2z-13=0 D.2x-y+2z+22=0
Loi giai:
Chon C

Toa d§ giao diém cia d, va (P) la A(4;-1;2)
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Cau 85:

Cau 86:

CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Mit phing can tim di qua A va nhan u, (2;—1;2) lam VTCP c6 phuong trinh
2x-y+2z-13=0.
(M3 110 2017) Trong khong gian v6i hé toa dd Oxyz , cho diém A(l;—2;3) va hai mat phing
(P) x4+ y+z+1=0, (Q) : x—y+z—-2=0.Phuong trinh nao dudi day la phuong trinh duong
thang di qua A4, song song véi (P) va (Q) ?

x=1+t¢ x=—1+t x=1+2t x=1
A qy=-2 B.{y=2 C.qy=-2 D.<y=-2
z=3—t z=-3—t z=3+2¢ z=3-2t
Loi gidi
Chon A

N =5 e o,
Taco ﬁ( | :(1__1-1) va [n(P),n(Q)] —(2,0, —2).V1 duong thang d song song véi hai mét phing
Q 2 9
(P) va (Q), nén d c6 vécto chi phuong i =(1;0;-1).
x=1+t¢
Puong thang d di qua A(l;—2;3) nén c6 phuong trinh: {y =-2

z=3—¢

(Pé Tham Khao 2017) Trong khong gian véi hé toa d0 Oxyz, cho duong thing
d: x2—1 4 +15 = 3 . Phuong trinh nao dudi day 1a phuong trinh hinh chiéu vuéng goc cia d
trén mat phiang x+3=07?

x=-3 x=-3 x=-3 x=-3
A, Jy=-5+2¢ B.<y=—-6-t C.iy=-5-¢ D. y=-5+¢

z=3—t¢ z=T+4t z=-3+4t z=3+4t

Loi gidi

Chon B

Cich 1: Duong thing d di qua diém M (1;—5;3) va c¢6 VTCP i, =(2;-1;4)
Goi (Q) 1a mit phing chira d va vudng goc véi (P) :x+3=0.

Suy ra mit phing (Q) di qua diém M, (1;-5;3) va co VIPT la [ﬁp;ﬁd] = (O; 4;1)
:>(Q):4y+z+l7=0.

Phuong trinh hinh chiéu vuéng goc ctia d trén mit phing (P ) la

x=-3
4y+z+17:0h 61
a =—6—
x+3=0 7
z="T+4t
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Cau 87:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cach2: Taco M ed = M (1+2t;-5—-1;3+4¢). Goi M' 1a hinh chiéu cia M trén

x=-3
(P):x+3=0.Suyra M'(-3;-5—1;3+4¢).Suyra d':qy=-5-1
z=3+4¢

So sanh véi cac phuong an, ta chon D la dap an dung.

(P& Tham Khéo 2019) Trong khong gian Oxyz, cho mét phang (P):x+y+z-3=0 va dudng
thang d :%:yTH: 2_12 . Hinh chiéu vuéng goc cua d trén (P) cé phuong trinh 1a
A x—lzy—lzz—l B. x—lzy—4:z+5
1 4 -5 1 1 1
C. x+l:y+1:Z+l D. x—1=y—1:z—l
-1 —4 5 3 -2 -1
Loi gidi
Chon A
Goi M la giao diém cua d véi (P).
x+y+z-3=0 x+y+z=3 x=1
Toa d cia M 1a nghiém cua hé: X y+l z-2¢ 2x-y=1 oqy=1 =>M(LL1)
1 2 -1 X+z=2 z=1

Ly diém N(0;-1;2)ed.
Mot vec to phép tuyén clia mit phiang (P) la: n= (LL1).

Goi A la duong thang di qua N vanhan n=(1;1;1) lam vec to chi phuong.
z-2

Phuong trinh dudng thang A: % = yTH =

Goi N’ 1a giao diém cta A véi (P).

2
XZE
x+y+z-3=0 X+y+z=3 1
Toa d0 cia N’ 1a nghiém cua hé: {1y y4]1 z-2&{x-y=1 < y:_E
111 x—z=-2 q
z=—
3
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Cau 88:

Cau 89:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Dudng thing can tim di qua diém M (1;1;1) vanhan u =(1;4;-5) lam vec to chi phuong nén

.,ox=1 y-1 z-1
c6 phuong trinh = = .
P 8 1 4 -5
x=1+3¢
(M3 102 2018) Trong khong gian Oxyz , cho duong thang d 11 y=-3 . Goi A la duong thang
z=5+4¢

di qua diém A(l; —3;5) va co6 vecto chi phuong ;t(l; 2; —2) . Puong phan giac ctia goc nhon tao

bdi d va A c6 phuong trinh 1a

x=-1+2¢ x=—1+2¢ x=1+7¢t x=1-¢
A.{y=2-5¢ B.{y=2-5¢ C.qy=-3+5t D.sy=-3
z=6+11¢ z=—6+11¢ z=5+t z=5+7t
Loi gidi
Chon B

Ta c6 diém A(1;-3;5) thudc duong thang d , nén A(1;-3;5) 1a giao diém cua d va A.

Mbt vecto chi phuong cita duong thing d 1a v(-3;0;-4). Ta xét:

a
—1- 3 4
vlzﬂ.v:g( 3;0; 4)2(——,0,—5j

Nhian théy I/_l]. 171 >0, nén goc tao badi hai vecto 071 , 171 la goc nhon tao bdi d va A.

Taco wW=u, +v, = (—im—gj = —175(2;—5;11) la vecto chi phuong ctia dudng phan giac

157157 15
cua géc nhon tao bdi d va A hay duong phan giac cua goc nhon tao bdi d va A c¢o6 vecto chi
x=-1+2¢
phuong la w, =(2;-5;11). Do d6 c6 phuong trinh: 4 y =2 -5t
z=—6+11¢
x=1+7t¢

(M4 101 2018) Trong khong gian Oxyz , cho duong thang d :{y =1+4¢.Goi A 1a duong thang
z=1
di qua diém A(l;l;l) va cd vecto chi phuong u= (l; —2;2) . Puong phan giac cua goc nhon tao

bdi d va A cé phuong trinh 1a.

x=—-1+2¢ x=—-1+2¢ x=—1+3¢ x=1+7t

A.yy=—-10+11z B. {y=-10+11¢ C.qy=1+4t D.{y=1+¢

z=—-6-5¢ z=6-5t z=1-5¢t z=1+5¢
Loi gidi
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon B
x=1+¢'
Phuong trinh A:<y=1-2¢".
z=1+2t'

Taco d NA=A(L1;1). Lay 1(45;1)ed = Al =(3;4;,0) = Al =5.

Goi M (1+151-2t"1+2t') € A sao cho AM = Al .

. 5
==
Khi d6 3[t]=5 < 35
t'=-=
3
Véit':E:M §;—Z;E = AM = é;_—10;& :AM:E_
3 333 333 3

Khi d6 cos IAM = —% — JAM >90° = trong truong hop nay (d;A)>90° (loai)

Véir'=-2= N[22 7T L - (_EE,_E =2
3 37373 37373 3

Khi d6 cos IAN = % — TAM <90° = trong trudng hop ndy (d;A) < 90° (thoa man)

Goi H la trung diém ctia NI:H(% %,?2) AH :é(Z;ll;—S).

Khi d6 duong phan giac cua goc nhon tao boi d va A di qua H (g %,%} hod A(l L; 1)
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=—-1+2¢
vanhan 1am u = (2;11;—5) VTCP = phuong trinh phan giac la { y = -10+11¢.
z=6-5t

x=1+43¢
Cau 90: (Mai 104 2018) Trong khong gian Oxyz , cho duong thing d :{ y =1+4¢. Goi A la dudng thing
z=1
di qua diém A(l;l;l) va co vecto chi phuong U= (—2:1;2). Buong phan giac ciia goc nhon tao

bdi d va Acéd phuong trinh a.

x=1+27¢ x=-18+19¢ x=-18+19¢ x=1-t
A qy=1+t B.{y=-6+7t C.qy=—6+Tt D.<y=1+17¢
z=1+t z=11-10¢ z=-11-10¢ z=1+10¢
Loi giai
Chon B
A=dnNA
x=1-2¢
Phuong trinh tham s6 cua dudng thing A:{ y=1+1¢.
z=1+4+2¢

Chon diém B(—1;2;3) eAN,AB=3.

Goi Ced théaman AC = AB DC(%;%; j hoac C(—%;——;lj

Kiém tra dugc diém C (—%; —%; IJ thoa man BAC 1a géc nhon.

Trung diém ctia BC 1a I (—%;%;2) Pudng phan giac can tim 1a A7 c6 vecto chi phuong 1a
x=1+19¢

u=(19;7;-10) c6 phuong trinh 1a {y =1+7¢ . Toa d¢ diém cta dap an B thuoe A1 .
z=1-10¢

x=1+t¢
Cau 91: (Ma 103 2018) Trong khong gian Oxyz, cho dudng thang d :{ y=2+¢. Goi A 1a duong thang
z=3
di qua diém A(1;2;3) va co vecto chi phuong i = (0;—7;—1). Puong phan giac caa goc nhon tao

bdi d va A c6 phuong trinh 1a

x=1+5¢t x=1+6t x=—4+5t¢ x=-4+5t¢
A. Jy=2-2t. B. {y=2+11z. C.y=-10+12¢. D. {y=-10+12¢.
z=3—t z=3+8t z=2+t z==2+t
Loi giai
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Cau 92:

Cau 93:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon C
Puong thang d di qua A(1;2;3) va c6 VICP d = (1;1;0).

Tacé dii =1.0+1.(=7)+0.(-1) ==7 <0 = (a,ii) > 90"

Puong phan gidc cia géc nhon tao béi 4 va A c6 VTCP:
— u a 1
b=——+—=—=(5;12;1) // (5;12;1).
|ﬁ| |Zi| 5\/5( )/ ( )
x=-4+5¢
Phuong trinh dudng thang can tim a4 y = —10+121.
z=2+t

(M3 104 2017) Trong khong gian véi hé toa 46 Oxyz , cho hai diém A(L; -1 2), B(-1; 2;3)

x-1_y-2 z-1

" Tim diém M (a; b; ¢) thuoc d sao cho

va duong thing d:
MA® + MB? =28, biét ¢<0.

6 6 3 6 6 3

C. M(-1; 0; -3) D. M(2; 3; 3)
Loi giai

Chon A

Taco: M ed nén IreR:M(1+t; 2+ 1+2t).Dk:1+2t<0:>t<_71(*)

MA? + MB* =28

& (=) +(3=1) +(1-2¢) +(=2—1)" +(~t)" +(2-2¢)" =28

t=1(L)
S120P-2t-10=0 <
t=—2(T/m)
6
Vi t=—£,ta co M[l;z;—gj.
6 6’6 3
(Pé Tham Khao 2017) Trong khong gian véi hé toa do Oxyz, cho mat phéng
(P):6x—2y+z-35=0 va diém A(-1;3;6). Goi 4' 1a diém déi xtmg véi 4 qua (P), tinh
04"
A. 04'=53 B. 04'=+/46 C. 04'=/186 D. 04'=326
Loi giai
Chon C

+A' d6i xtmg voi A4 qua (P) nén A4’ vudng goc véi (P)
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Cau 94:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=-1+6¢
+Suy ra phuong trinh dudng thang 44’ :{ y =3-2¢
z=06+t

+Goi H 1a giao diém clia 44’ va mit phing (P) = H (-1+6£;3-2t;6+1)

+Do H thude (P) = 6(—-1+6t)-2(3-2¢)+1(6+¢)-35=0
S A4lt-41=0=t=1= H(517)

+A' d6i xtmg véi A qua (P) nén H la trung diém ctia 44’

= A'(11;-1:8) = O4' = 112 +(~1)’ +8* =186

(M3 104 2018) Trong khong gian Oxyz, cho mit cau (8):(x—2) +(y—3) +(z+1)" =16 va
diém A(—l;—l;—l). Xét cac diém M thudc (S)sao cho duong thang AM tiép xuc véi (S) M
luén thudc mot mat phang ¢ dinh c6 phuong trinh 1a
A. 6x+8y+11=0 B. 6x+8y—-11=0 C.3x+4y-2=0 D.3x+4y+2=0

Loi giai
Chon C
(S)cotam 1(2;3;-1); bankinhR=4

A(=L-1;-1)= I4 =(-3;-4;0), tinh dugc [4=5.

M

p]

Mit phing ¢6 dinh di qua diém H 1 hinh chiéu cia M xudng IA va nhan I4 = (-3;—4;0)1am

vecto phap tuyén.

2
Do hai tam giac MHI va AMI dong dang nén tinh duoc IM? = [H.IA= IH = H[\j = % , tr do
tinh dugc Iﬁ:ﬁﬁ tim duoc H i;2;—1
25 25 25
T U N 2 11
Mat phang can tim c6 phuong trinh la: -3 X_E -4 y—g =0 3x+4y-2=0.
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Cau 95:

Cau 96:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Ma 110 2017) Trong khong gian voi hé toa dd Oxyz, cho mat ciu
x-=2

(8):(x+1)" +(y—1)" +(2+2)" =2 va hai duong thing d :

N =
I
>
I
|
I
|

Phuong trinh ndo dudi day 1a phuong trinh cia mot mat phang tiép xtc voi (S ) , song song voi
d va A?
A. y+z+3=0 B. x+z+1=0 C.x+y+1=0 D. x+z-1=0
Loi giai.
Chon B

Mit cau (S) cotam I(-L1-2); R=+2.

Vécto chi phuong cia d : uq =(1;2;-1). Vécto chi phuong ciia A: us =(1;1;-1).
Goi (P) 1a mit phang can viét phuong trinh.

Taco |ua,us |=(~1;0;~1) nén chon mot vécto phap tuyén cua (P) la n = (1;0;1).

Mit phang (P) c¢6 phuong trinh tong quat dang: x+z+D =0,

Do (P) tiép xtc véi () nén d(l;(P))=R<:>w=\/§

2

D=5
e |D-3=2< [ .

D=1
Chon (P): x+z+1=0.
(P& Tham Khio 2019) Trong khong gian Oxyz, cho diém £(2;1;3), mit phéing
(P):2x+2y-z-3=0 va mit cau (S):(x—3)2 +(y—2)2 +(z—5)2 =36.Goi A 1a duong thang
di qua E, ndm trong mit phang (P) va cét (S) tai hai diém c6 khoang céch nho nhat. Phuong

trinh cua A la

x=2+9¢ x=2-5¢ x=2+t x=2+4¢
A. 3 y=1+9t B. <y=1+3¢ C.iy=1-t D. Jy=1+3¢
z=3+8¢ z=3 z=3 z=3-3¢
Loi giai
Chon C

Ta c6 tm va ban kinh mét cau (§) 1a 7(3;2;5);R=6

IE=\1+1+4 =6 <R

Goi A 1a duong thang di qua E

Goi H 13 hinh chiéu vudéng goc ciia 7 1én A
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Cau 97:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Day cung cang nho khi khoang cach tir tim t&i dudng thang A cang 16n

Tacd d(I,A)=IH < IE

Vay day cung nhé nhat khi dudng thing A vudng goc voi IE = (-L—1;;-2)

Dua vio cc dap 4n ta thiy trong cc vecto chi phuong u, = (9;9;8) uy = (=5;3;0) u, = (1,-1;0)
u, =(43;-3)

Thi chi ¢6 u,.JE =0

Nhdn xét: ta hoan toan c6 thé viét duoc pt duong thdng A bang cach viét pt mét phang (Q) di
qua E nhan [E = (-1;-1;;—2) 1am mot vecto phap tuyén, khi d6 A = (P)(Q)

(M3 110 2017) Trong khong gian v6i hé toa dd Oxyz, cho hai diém 4(4;6;2) va B(2;-2;0)
va mit phang (P) :x+y+z=0.Xét duong thing d thay dbi thude (P) vadiqua B,goi H la

hinh chiéu vudng goc ctia A4 trén d . Biét rang khi d thay d6i thi H thudc mot duong tron cb
dinh. Tinh ban kinh R cta duong tron do.
A. R=\3 B. R=2 C. R=1 D. R=/6

Loi giai
Chon D
Goi I 1a trung diém ctia 4B = 1(3;2;1)
3+2+]]
d(I;(P))=——=23
() -2

Goi (S) 12 mit cau c6 tam 1(3;2;1) va ban kinh R' = % =32

Ta co He(S).Métkhéc He(P) nén He(C):(S)m(P)
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Cau 98:

Cau 99:

CHUYEN PE V — HINH HOC 12 — PHUONG PHAP TOA PO TRONG KHONG GIAN

Bén kinh ctia dudng tron (C) 1a R=\[(R') ~d*(L:(P)) = \/(3ﬁ )2 ~(2v3 )2 =6.

(M3 101 - 2019) Trong khong gian Oxyz , cho diém A(0;4;-3). Xét dudng thing d thay doi,

song song véi truc Oz va cach truc Oz mot khoang bang 3. Khi khoang cach tir 4 dén 4 nho
nhit, d di qua diém nao dudi day?
A. 0(0;5-3). B. P(-3;0;-3). C. M (0;-3;-5). D. N(0;3;-5).

Loi giai

Chgon D

Puong thiang d thay ddi, song song véi truc Oz va cach truc Oz mot khoang bang 3nén d
nam trén mit tru tron xoay co truc 14 Oz va ban kinh bang 3.

Goi I 1a hinh chiéu cia 4 1én Oy, khoang cach tir 4 dén d nho nhat khi d di qua giao diém
ciia Oy voéi mit tru 1a diém 7(0;3;0) nén d di qua diém N (0;3;-5).

(M4 103 2019) Trong khong gian Oxyz, cho diém A(O;3;—2). Xét duong thang d thay d6i
song song voi Oz va cach Oz mot khoang béng 2. Khi khoang cach tor 4 dén d nho nhat. d di
qua diém nao dudi day?

A. 0(0;2;-5). B. M (0;4;-2). C. P(-2;0;-2). D. N(0;,—2;-5).
Loi giai
Chon A
Vi d song song v6i Oz va cach Oz mot khoang bang 2 nén d thudc mit tru truc Oz va ban kinh
bang 2. C6 H (0;0;—2) l1a hinh chiéu vudng goc cua A(0;3;—2) trén Oz.

C6 HA(0;3;0)= HA =3 nén A nim ngoai mit try.

Goi (P) 12 mat phing qua A va vudng goc voi Oz. M 14 hinh chiéu vudng goc cta A trén d

Goi K 1a giao diém cta AH va mit try (K nam giita A va H).
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Cau 100:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Dé thay d(A;d)= AM > AK; AK = AH —d(4;d)=1
Dau bang xay ra khi va chikhi M =K .
x=0

Khidétacé;ﬁ:%ﬁ:[{(o;z;—z);»d: y=2  (t€R)
z=—2+t

Vé6i t =—3 tathdy d di qua diém Q.

(M3 102 - 2019) Trong khong gian Oxyz, cho diém A(0;4;-3). Xét duong thang d thay doi,
song song voi truc Oz va céach truc Oz mot khoang bﬁng 3. Khi khoang cach tir 4 dén d 16n
nhét, d di qua diém nao dudi day?

A. N(0;3;-5). B. M(0;-3;-5). C. P(-3;0;-3). D. 0(0;11;-3).
Loi giai

Chon B
Vi d thay ddi, song song v6i truc Oz va cach truc Oz mot khoang bang 3 nén d 1a duong
sinh cda hinh tru ¢6 truc [a Oz va c6 ban kinh day » =3.

Goi A' 13 hinh chiéu ctia 4 1én truc Oz = A'(O;O;—3) va AA'=4.
Goi H (x;y;z) lahinh chiéu cia 4 1én d .
AH 1énnhatkhi 4, A', H thanghang va AH = AA'+ AH = AA' +r=4+3=17.

x=0
Khi do ﬁ:%ﬂ <:>(x;y—4;z+3):%(0;—4;0) & 1y=-3=H(0;-3;-3).

z=-3

x=0
Vay d qua H(0;-3;-3) c6 vecto chi phuong & =(0;0;1) nén c6 phuong trinh < y = -3
z=-3+t

suyra d diquadiém M (0;-3;-5)
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Cau 101:

Cau 102:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(M4 104 2019) Trong khong gian Oxyz, cho diém A(0;3;—2). Xét duong thang d thay doi,

song song véi truc Oz va cach truc Oz mot khoang bang 2. Khi khoang cach tir 4 dén d 1én
nhat, d di qua diém nao dudi day?

A. M (0;8-5). B. N(0;2;-5). C. P(0;-2;-5). D. 0(-2;0;-3).
Loi giai
Chon C
d 0:l
|
I
I
-d___l__---u
e | g
TQ{D_L{(O:S:J)
i
|

Do duong théng d//Oz nén d nim trén mit tru ¢ truc 13 Oz va ban kinh tru 1a R =2.
Goi H l1a hinh chiéu ctia A4 trén truc Oz, suy ra toa do H (0;0;—2).

Do do d, ,, = AH =3.

Goi B 1a diém thudc duong thing AH sao cho AH = %E

= B(0;-2;-2).

Vay d(A4,d) =5« dladudng thang di qua B va song song vdi Oz.
x=0

Phuong trinh tham s6 cuia d 1< y=-2
z=-2+t

Két ludn: d di qua diém P(0;—2;-5).

(MD 104 2020-2021 — DQT 1) Trong khong gian Oxyz, cho hai diém A(-2;1-3) va
B(l; —3;2). Xét hai diém M va N thay doi thudc mit phiang (Oxy) sao cho MN =3. Gia tri
16n nhét caa |AM -BN | bang:

A. /65 . B. <29 C. \26. D. \/91.

Loi giai
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1C
A-
'B'
: N
M
B
AC=MN =3
Goi C thoa man AC=MN .Taco: { AM =CN
AC || (Oxy)

Suy ra: C thudc duong tron tam 4 (—2; 1- 3) ban kinh R =3, dudng tron ndy nam trén mit

phang («):z=-3 (1a mat phang di qua A(—2; 1- 3) va song song véi mit phang (Oxy)).
Goi B'(1;-3;-2) 1a diém d6i xtmg v6i B(1;-3;2) qua mit phing (Oxy).

Taco: BN = B'N, B' ¢ ()| (Oxy) va 4,B' nim vé cing mdt phia so véi mét phang (Oxy).

Suy ra C,B' ndm vé cing mét phia so v6i mit phiang (Oxy)va C B’ cit mit phing (Oxy) (*).

Do dé: |[AM — BN|=|NC - NB'

<B'C(l).

Déu bang xdy ra khi C,B',N thdng hang; N thuoc mit phang (Oxy) va N nim ngoai doan
C B’ (thoa man do (*) ).

9]

Goi H (1;-3;-3) 1a hinh chiéu cia B’ 1én mit phing (o) tacd: B'H=1,AH =5.

Ma B'C=BH + HC* =+ HC* < \[1+(4H + R)’ = [1+(5+3) =65 (2)

C s — 88— 19 17
Dau bang xay ra khi va chi khi HC=gHA<:> C(?;?;—3j_
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Tur (1) va (2) ta suy ra | AM — BN| <65 .
Vay gié trj 1on nhét cia [4AM — BN| bang /65 .

Cach 2:

'/
[
L

Ta cd A, Bnam khéc phia véi mp (Oxy).

Goi (a):z+3=0 lamp qua 4 song song voi mp (Oxy)va (C)la duong tron tim A ban kinh
R =3nam trong mp ().

+) BH L (a)tai Hsuyra H(1;-3;-3)

+) B' la diém déi xtmg cia B quamp (Oxy)suyra B'(1;—3;-2)

+) Va NAY /MA, 4'e(C)

Ta co: |[AM — NB|=|NA'- NB|< A'B'=/B'H* + A'H* <\[1+(HA+3)’ =65

Suy ra [AM - NB|, =65
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI 3: PHUONG TRINH PUONG THANG
@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. XAC PINH VTCP
« Vécto chi phwong i ciia dwong thang d la vécto cé gid song song hodc tring véi dwong thang d.
Néu d c6 mét vécto chi phwong la i thi ki ciing la mét vécto chi phwong ciia d.

e Néu c6 hai vécto n, va n, cung vuong goéc voi d thi d coé mot vécto chi phwong la u =[n,,n,].
« Dé viét phirong trinh dwong thang d, ta can tim diém di qua va mét vécto chi phwong.

Qua M(x,;y,;z,)

thi ta ¢6 hai dang phwong trinh dwong thang:
VICP :u, =(a,;a,;a;) ner g & g

15 d
X=x +a]t /Ya

Phuong trinh dwong thang d dang tham sé |{ y =y + at|, (teR).

Néu dwong thang d :{

z=z ta
Phirong trinh dwong thang d dang chinh tic X _Yo) _Z74 , (@a,a, #0).
4 a, a,
. . ) e . . 2 x y—-4 z-3 - ,
Cau 1: Trong khong gian véi hé toa d0 Oxyz, cho duong thang d :—1 = BN = 3 Hoi trong cac
vecto sau, dau khong phai 1a vecto chi phuong ctia d ?
A u =(-1;2;3). B.u,=(3;-6-9). C.u=(L-2-3). D.u=(-243).
Cau 2: Trong khong gian v6i hé toa d§ Oxyz , duong th'fmg nao sau day nhan u= (2; 1 1) la mot vecto
chi phuong?
A x—2:y—1:z—1 B.zzy—lzz—2
1 2 3 2 1 —1
C. x—lzy—i—l:i D. x—|—2:y+lzz—|—1
-2 -1 -1 2 —1 1
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Cau 3:

Cau 4:

Caiu 5:

Cau 6:

Cau 7:

DANG 2.

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

~1_ y-2 z+1

Trong khong gian v6i hé truc toa d6 Oxyz , cho duong thiang d : x2 " nhan véc

to ﬁ(a;z;b) lam véc to chi phuong. Tinh a+b.
A. =8. B. 8. C.4. D. 4.

Trong khong gian Oxyz, toa d§ nao sau day la toa d§ cia mot vécto chi phuong cua duong

x=2+4¢
thing A:{ y=1-6¢,(teR)?
z=9¢
A. (l,_—l,ij B. (l,l,ij C. (21;0). D. (4,-6;0).
3274 37274
\ Ao 1A A ) , \ 2 x+2 y+1 z-3

Vecto nao sau day la mdt vecto chi phuong cua duong thang ==
A. (-2;1;-3). B. (-3;2;1). C. (3;-21). D. (2;1;3).

Trong khong gian véi hé toa dd Oxyz, duong thing (d): x2—1 P4 _43 = ZI7 nhén vecto nao
dudi day 1a mét vecto chi phuong?
A. (-2;-4:1). B. (2:4;1). C. (,-4;2). D. (2;-4:1).

Trong khong gian Oxyz véc to nao dudi ddy 1a mot véc to chi phuong ciia duong thang d :
x=1+t¢
y=4
z=3-2t
A u=(1;4;3). B. u=(1;4;-2). C.u=(10;-2). D. u=(10;2).
VIET PHUONG TRINH DPUONG THANG
Dang 1. Viét phwong trinh dwong thing d dang tham sé va dang chinh tic , biét d di qua

diém M (x_;y.;z.) va cé vécto chi phuwong u, =(a;a,;a,).

« Qua M(x,;y.;z2,)

Phwong phap. Ta co: d :
sprap {- VICP:u, =(a;;a,;a;)

x=Xx +at

Phurong trinh dwong thing d dang tham sé |d :{y =y + a,t|, (t e R).

z=2z +tast

X=X, Y=V, _Z7Z,

Phwong trinh dwong thang d dang chinh tic |d : , (q,a,a, #0).

a, a, a,

Dang 2. Viét phwong trinh tham sé va chinh tic ciia dwong thing d di qua A va B.

» Qua A (hay B) B d

Phwong phdp. Puong thang d - . A
EPIAp & Hang { VICP:ii, = AB /
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Dang 3. Viét phwong trinh dwong thing d dang tham sé va chinh tic , biét d di qua diém M
va song song véi dwong thing A.

« QuaM(x;y.;2,) M d
« VICP:u, =u,

Phuwong phap. Ta co d :{
Dang 4. Viét phwong trinh dwong thing d dang tham sé va chinh tic , biét d di qua diém M
va vudng goéc véi mdt phing (P):ax+by+cz+d =0.

e Qua M
« VICP:u, =n ., =(a;b;c)

Phwong phap. Ta co d :{

Dang 4. Viét phwong trinh dwong thing d qua M va song song véi hai mit phéing (P), (0).

e Qua M

Phuong phép. Ta ¢6 d -
Hong phap. 14 co { VICP:ii, =[iiy.ii,]

DANG 2.1 XAC PINH PHUONG TRINH PUONG THANG CO BAN
Cau 8: Trong khong gian voi hé toa d0 Oxyz, cho hai diém M (,—-2;1), N(0;1;3). Phuong trinh
duong thang qua hai diém M, N 1a
x+1 y-2 z+l B x+1 y-3 z-2
-1 3 2 T -2 1
c. Xyl _z73 p X_y-l_z-3
-1 3 2 1 2 1

Cau9: Trong khong gian Oxyz, phuong trinh tham sé cua duong thang di qua diém M (2;0;—1) va co

A.

vécto chi phuong a =(2;-3;1) 1a

x=4+2¢ x=-2+2¢ x=-2+4¢ x=2+2¢
A.qy=-6 . B.{y=-3t . C.qy=-6t . D.yy=-3t
z=2—t z=1+t¢ z=1+2¢ z=—1+¢

Cau 10:  Trong khong gian Oxyz, cho E(=1;0;2) va F(2;1;—5). Phuong trinh dudng thang EF 1a
A x—lzy:z+2 B x+1:y:Z—2 C. xl—l

y:z+2 D x+1:y_z—2

301 -7 31 7

-3 113
Chu 11: Trong khong gian Oxyz, cho dudng thing A di qua diem M (2;0;—1)va c6 mét vecto chi

phuong a= (4;—6;2) Phuong trinh tham s6 cua Ala

x=-2+4t x=2+2¢f x=4+2¢ x=-2+2t
A. {y=06t . B.{y=-3 . C.iy=-6 . D. {y=3¢
z=1+2¢ z=—1+t¢ z=2+t z=1+t

Cau12: Trong khong gian Oxyz, viét phuong trinh duong thing di qua hai diém P(L;L-1) va
0(2:3;2)
A x—1 =y—l _ z+1. B. x—1=y—1=z-|-1. C. x—1=y—2=z—3. D. x+2=y+3=z+2.
2 3 2 1 2 3 1 1 -1 | 2 3

Page 148



CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chu 13:  Trong khong gian Oxyz, phuong trinh dudng thang di qua hai diem A4(1;2;3) va B(5;4;-1)

la

AL x—5:y—4:z+l. B. x+1:y+2:z+3.
2 1 2 4 2 —4

C. x—lzy—2:z—3. D. x—3:y—3:z—l.
4 2 4 -2 -1 2

Cau 14: Trong khong gian Oxyz , duong thang Oy c6 phuong trinh tham s 1a

x=t x=0 x=0 x=t
A.{y=t(reR). B. 1y=2+t(teR). C.{y=0(teR). D.<y=0(teR).
z=t z=0 z=t z=0
x=1+2t

Cau 15:  Trong khong gian Oxyz c6 duong thang c6 phuong trinh tham sé 1a (d):4y=2-¢ . Khi d6
z=-3+¢

phuong trinh chinh tic ctia dudng thang d 1a

x—lzy—2=z+3 B x—lzy—2:z—3
2 -1 1 2 -1 1

x—l:y—2:z+3 D x+1:y+2:z—3
2 1 1 2 -1 1

A.

C.

Chu16:  Trong khong gian Oxyz, cho E(-1;0;2) va F(2;1;-5). Phuong trinh dudng thing EF 1a

x—1 l:Z+2 Bx+1:Z:Z—2 Z:Z+2 ])x+1:l z=2

A. = . . . C. x_—lz . . = .
3 1 -7 3 1 -7 1 1 -3 1 1 3
Cau 17:  Trong khong gian véi hé truc toa d§ Oxyz , phuong trinh tham s6 truc Oz la
x=0 x=t x=0
A. z=0. B.{y=t. C.<y=0. D. <y=0.
z=0 z=0 z=t
Cau 18:  Trong khong gian Oxyz, truc Ox c6 phuong trinh tham sb
x=0 x=t
A. x=0. B. y+z=0. C.3y=0. D.<y=0.
z=t z=0

Ciu 19: Trong khong gian Oxyz , phuong trinh tham sé cta dudng thang d di qua diém M (l; 2;3) va

c6 vécto chi phuong Zz(l; —4;-5) la

| 5 ; x=1+t¢ . A 5 x=1-t¢
AT VT2 270 gl 440 c. X YTr_ZW  ply=oi4r.
1 4 1 2 3
z=-5+3¢ z=3+5¢
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Cau 20:  Trong khong gian v6i hé truc toa dd Oxyz , phuong trinh tham sb cuia duong thang d di qua

gbc toa dd O va c6 vecto chi phuong u = (1;3;2) 1a

x=0 x=1 x=t xX=—t
A.d:qy=3t. B.d:{y=3. C.d:{y=3t. D.d:{y=-2t.
z=2t z=2 z=2t z==3t

Cau21: Trong khong gian Oxyz, viét phuong trinh dudng thing di qua diém A(1;2;3) va c6 vecto chi

phuong u =(2;-1;-2).

A x—2:y+1:z+2. B. x+1:y+2zz+3.
1 2 3 2 -1 -2
x+2 y-1 z-2 D x-1 y-2 z-3

C. . .
1 2 3 2 -1 -2

Chu22: Trong khong gian Oxyz, cho duong thing d di qua diém M (0;—1;4) va nhdn vecto

u=(3;-1;5) 1am vecto chi phuong. Hé phuong trinh nao sau ddy la phuong trinh tham s6 ciia

d?
x=3t x=3 x=3t x=3t

A qy=1-t¢t . B. {y=-1-¢. C.qy=—-1-t. D.<y=1-t¢
z=4+5t z=5+4¢ z=4+5¢ z=—4+5t

Cau 23: Trong khong gian Oxyz, duong thing A di qua M (1;2;-3) nhan vecto 1;:(—1;2;1) lam
vecto chi phuong c6 phuong trinh 1a
x+1 y+2 z-3 B x—1 y-2 z+3
-1 2 1 T -2 1
C. x—lzy—2:z—3' D. x—lzy—2:Z+3'
1 2 -1 -1 2 1
DANG 2.2 XAC PINH PHUONG TRINH PUONG THANG KHI BIET YEU TO VUONG GOC

A.

Cau24: Trong khong gian véi hé toa do Oxyz, cho mit phing (a):x—y+2z=1. Trong cac dudng

thang sau, dudng thang nao vudng goc véi ().

y-1_
-1

A d == B.d,:—=—-=—.C.d;:—=——=—.D.d,:{y=0

-1 -1 -1 -1

x =2t
X z x_y+l_z x_y-1_ =z
1 2’ 1 1

z=-t

Cau 25: Trong khong gian Oxyz, dudng thang di qua diém A(l;l;l) va vudng goc véi mat phang toa

do (Oxy)c6 phuong trinh tham so la:

x=1+t x=1 x=1+t x=1+¢
A y= . B.{y= . C.iy= . D. y=1+¢.
z= z=1+t z=1 z=
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Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian voi hé truc Oxyz, cho diém M (1;-3;2) va mat phéang
(P):x-3y+2z-1=0. Tim phuong trinh dudng thdng d qua M va vudng géc voi (P).

x+1 y-3 z+2 x—1 y+3 z-2

A. . B.
1 -3 2 1 -3 2
c.rX_r_Z D.x+1:y+3zz—2'
1 3 2 1 -3 2

Trong khong gian véi hé toa dd Oxyz, cho diém A(1;0;2) va dudng thang d :XT_I _r_z*l

. Puong thing A di qua 4, vudng goc va cit d co phuong trinh 1a

AN X2yl 2o BoA Xl Y 222
1 1 1 1 1 1

c.oa X2 y-t_z-1 poaXl_y_z2-2
2 2 1 1 3 1

Trong khong gian Oxyz, duong thang di qua diém A(3;1;2) va vudng goc v6i mit phing
X+ y+3z+5=0 c6 phuong trinh la

A x—3:y—1:z—2. B. x+1:y+1:Z+3.
1 1 3 3 1 2

C. x—lzy—lzz—S' D. x+3:y+1:z+2.
3 1 2 1 1 3

Trong khong gian Oxyz, cho diém M(3;2;-1) va mat phang (P): x +z—2 = 0. Duong thing

di qua M va vudng goc véi (P) cé phuong trinh 1a

x=3+t¢ x=3+t x=3+t x=3+t¢
A y=2 ) B. Jy=2+t. C.jy=2t . D. <y =1+2t.
z=-1+t z=-1 z=1-t z=—t

Trong khong gian véi hé truc toa d§ oxyz, phuong trinh duong thang d di qua diém A(1;2;1)

va vudng goc voi mit phing (P):x—2y+z—1=0 c6 dang

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

A.d B. d: —=
1 -2 1 1 -2 1
C.d:x—lzy—2:z—1. D.d:x—Zzl:z—Z.
1 2 1 2 —4 2
Trong khong gian véi hé toa d Oxyz, cho (P): 2x=5y+z-1=0va A(1;2;—1). Puong thing
A qua A va vudng goc voi (P) c6 phuong trinh 1a
xX=2+t x=3+2t x=1+42¢ x=3-2t
A.Jy=-5+2¢. B. {y=-3-5¢. C.qy=2-5t. D. yy=-3+5¢.
z=1-t z=1+t z=1+t¢ z=—t
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Cau 32:

Cau 33:

Cau 34:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):2x—y+z+3=0 va diém

A(1;-2;1). Phuong trinh dudng thang d di qua 4 va vudng géc véi (P) 1a

x=1+2¢ x=1+2¢ x=2+t x=1+2¢
A.d: y=-2-t. B.d: Jy=-2-4¢. C.qy=—-1-2t. D.d:y=-2-¢.
z=1+t¢ z=1+3¢ z=1+¢ z=1+3¢

Trong khong gian voi hé toa do Oxyz, phuong trinh dudng thdng d di qua diem A4(1;2;1)va
vudng goc véi mit phang (P):x—2y—z—1=0c6 dang
_x+2=y z Bd'x_1=y_2=2_1.

A. d: —=—_.B. d:
1 -2 -1 1 2 1
C.d:x+1:y+2:z+l' D.d;x_zzl:i_
1 -2 -1 2 -4 -2

Trong khong gian vé6i hé toa d Oxyz , dudng thang A di qua diem A(-2;4;3) va vudng goc
v6i mit phang ((x) :2x=3y+6z+19=0 co6 phuong trinh 1a

A x—2:y+3:z—6' B.x+2:y—4:z—3'

-2 4 3 2 -3 6
C. x+2:y—3:z+6' D. x—2:y+4:Z+3'
-2 4 3 2 -3 6

DANG 2.3 XAC PINH PHUONG TRINH PUONG THANG KHI BIET YEU TO SONG SONG

Cau 35:

Cau 36:

Cau 37:

Trong khong gian v6i hé toa do Oxyz, cho diém A (1; -2; 3) va hai mat phéng
(P) tx+y+z+1=0, (Q) : x—y+z—2=0. Phuong trinh nao dudi day la phuong trinh duong

thang di qua A, song song véi (P) va (Q) ?

x=1 x=-1+t x=1+2¢ x=1+t¢
A Jy=-2 B.<y=2 C.qy=-2 D. yy=-2
z=3-2¢ z=-3-t z=3+2t z=3-t

Trong khong gian véi hé toa do Oxyz cho ba diém A(O;—1;3), B(l,'O,'l), C(—1;1;2).Phu0’ng

trinh nao dudi ddy 1a phuong trinh chinh tic cua dudng thing di qua A va song song véi dudong
thang BC ?

x=-2t
A Jy=-1+t. B.i=y+1=z_3.C. x—1:Z=z_—1. D. x-2y+z=0.
i) 1 1 2 1 1
z=3+t

Trong khong gian Oxyz, cho diém 4(2;0;~1) va mit phang (P):x+y—1=0. Duong thang di
qua A dong thoi song song véi (P) va mit phing (Oxy) c6 phuong trinh 1a

xXxX=3+t x=2+t x=1+2t x=3+t
A.qy=2t . B.Jy=—~t . C.jy=-1 . D.{y=1+2t.
z=1-t¢ z=-1 z=—t z=—t
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Ciu 38: Trong khong gian voi hé toa dd Oxyz, cho diém M (-2;3;-1), N(-1,2;3) va P(2;-11).
Phuong trinh dudng thang d di qua M va song song voi NP 1a

x=-1+3t x=2+3t x=-2+3t x=3-2¢
A.qy=2-3¢. B. {y=-1-3¢. C.qy=3-3¢t . D. <y=-3+3¢.
z=3-2¢t z=1-2¢ z=—-1-2t z=-2—-t
A A . \ 2 x—1 y+1 z—2 \ 2 . . R
Cau 39: Trong khong gian Oxyz , cho dudng thang d : = = . Puong thang di qua diém
M (2;1; - 1) va song song v6i duong thing d co phuong trinh la:
A.x+2:y+1:Z—l. B,fzy_5:Z+3_
-1 2 -1 1 -2 1
x+1 y-2 z+1 D x=2 y-1 z+1
2 1 -1 T -1 2

Chu 40:  Trong khong gian véi hé toa do Oxyz, cho ba diém A(0; 0; 1),B(~1;-2;0),C(2;1;—1). Duong
thang A di qua C va song song véi AB c6 phuong trinh 1a

x=2+t x=2+t
A.{y=1+2t,(teR). B. {y=1-2¢,(teR).
z=—1+t¢ z=—1+t¢
x=2+t x=2-t
C.{y=1+2t,(teR). D.<y=1+2¢,(t€R).
z=—-1-t z=—1+t

Cau41: Trong khong gian véi hé truc toa d§ Oxyz, cho hai mat phéng (a) x—2y+z-1=0,
(ﬂ) :2x+y—z=0 vadiém A(l; 2; —1). Puong thang A di qua diém A va song song véi ca hai
mat phang (a) , ( S ) c6 phuong trinh 1a

x—=1 y-2 z+1 x—=1 y-2 z+I

A. . B.
) 4 2 1 3 5
C. x—lzy—2:z+1' D.£:y+2:z—3.
1 | 1 2 1
DANG 3. BAI TOAN LIEN QUAN PIEM THUQC PUONG, GIAO PIEM DUONG VOI MAT
PHANG
x=1+2¢
Cau42: Trong khong gian Oxyz , duong thing d 14y =3¢ di qua diém nao dudi day?
z=1-t
A. M(1;3;-1). B. M (-3;5;3). C. M(3;5;3). D. M(1;2;-3).

xX=t
Ciu 43:  Trong khong gian v6i hé toa dd Oxyz . Puong thang d { y=1-¢ di qua diém nao sau sau day?
z=2+t

A. K(L-L1). B. E(L;1;2). C. H(1;2;0). D. F(0;1;2).
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Cau 44: Trong khong gian Oxyz , diém nao dudi day thudc duong thang x;l =2 -:1 = 2;2 ?
A. O(-2;1;-3). B. P(2;-1;3). C. M(-1;1;-2). D. N(L;-1;2).

Cau45:  Trong khong gian Oxyz, goi d la duong thang qua A(1;0;2), cat va vudng goc véi dudng
thang d, :x_—l = % ==z _25 . Diém nao duéi day thuoe d ?

A. P(2;—1;1). B. Q(O;—l;l). C. N(O;—1;2). D. M(—l;—l;l).

x=1-t
Ciu 46: Trong khong gian Oxyz , diém nao dudi day thudc duong thang d :{ y=5+¢ ?
z=2+3t

A. O(-11;3) B. P(1;2;5) C. N(1;5;2) D. M(L1;3)

+1 y—-2 z+43

Cau 47: Trong khong gian Oxyz , duong thang d : al 5 di qua diém nao dudi day?

—1 -2
A. 0(2;—1;-2). B. M(1;,—-2;-3). C. P(—1;2;-3). D. N(2;—-1;-2).
A R . A R ) 2 x-1 y+2 z-3 __ . .
Cau 48: Trong khong gian vi hé truc toa d§ Oxyz , cho duong thang d : 3 = = .Hoi d di
qua diém nao trong cac diém sau:
A. C(-3;4:5). B. D(3;—4;-5). C. B(-1;2;-3). D. A(1;-2;3).

Chu 49: Trong khong gian Oxyz, cho diém 4(3;-2;1). Pudng thang nao sau day di qua A ?

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

B.
1 1 2 4 -2 -1
C.x+3:y+2:z—1. D.x—3:y—2zz—l.
1 1 2 4 -2 -1
x=1-¢
Cau 50: Trong khong gian Oxyz , diém nao dudi day thuoc duong thing d:4y=5+¢ ?
z=2+3t
A. O(-11;3) B. P(1;2;5) C. N(1;5;2) D. M(L1;3)
A R . 1A n \ 2 , .o x=1 y+2 z-=3
Cau 51: Trong khong gian v61 hé toa dd Oxyz , cho duong thang d c6 phuong trinh 3 = 5 = 2
. Diém nao sau day khéng thudc duong thing d ?
A. P(7;2;1). B. 0(-2;-4;7). C. N(4;0;-1). D. M (1;-2;3).

xX=2+t
Cau52:  Giao diém cua mit phing (P) x+y—z—-2=0 vaduong thing d:{ y=—t
z=34+3t

A. (1;1;0). B. (0;2;4). C. (0;4;2). D. (2;0;3).
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Cau 53:

Cau 54:

Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:
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x=1+4+2t
Trong khong gian Oxyz, cho duong thingd:{y=3—¢, tcRva mat phing
z=1-t¢
(P) :x+2y—3z+2=0. Tim toa d cia diém 4 14 giao diém cua dudng thing d va mit phang
(P).

A. A(3;53). B. A(1;3;1). C. A(-3;53). D. A(1;2;-3).

Trong khong gian Oxyz, giao diém cta mit phing (P):3x+5y—z-2=0 va duong thing

x=12 y-9 z
o 3
A. 1. B. 2. C.5. D. -2.

Trong khong gian v6i hé truc toa d6 Oxyz , hinh chiéu vudng goc cua diém M (—4; 5; 2) 1én mat

A 1_1 1a diem M (x,;,;2, ). Gié tri tong X, +y, +z, bing

phang (P): y+1=0 la diém cé toa do

A. (—4;—1;2). B. (—4;1;2). C. (0;—1;0). D. (0;1;0).
Trong khong gian véi hé truc toa do Oxyz , cho duong thang d : x-12 = y;9 = z-1 va mat
phang (P) :3x+5y—z—-2=0. Tim toa do giao diém ctia d va (P)
A. (L0;1). B. (0;0;-2). C. (LL6). D. (12;9:1).
x=4-2t
Trong khong gian Owxyz, cho dudng thang d: iy =—-3+¢, giao diém ciia d v&i mit phang
z=1-t
(Oxy) c6toadd la
A. (4,-3;0). B. (2;-2;0). C. (0;-1;-1). D. (-2;0;-2).

Trong khong gian vé6i hé toa @6 Oxyz , cho 3 diém A(1;0;0), B(0;2;0), C(0;0;3) va duong
x=—t
thang d:{y=2+t. Goi M (a;b;c) la toa d6 giao diém cua duong thing d véi mit phang
z=3+t

(ABC). Tinh tong S=a+b—c.

A. 6. B. 5. C. 7. D. 11.

Trong khoéng gian Oxyz, cho duong thing d: x-2|-3 =7 ;_1 = Z;3 va mat phang
(P) :x+2y—z+5=0. Tim toa d giao diém M cua duong thing d va mit phing (P)
A. M(-1;0;4). B. M (-5-2;2). C. M (0;0;5). D. M (-3;-1;3).

Trong khong gian Oxyz , cho diém A(2;3;5). Tim toa d6 diém A' 14 hinh chiéu vudng goc cta
A lén tryc Oy.
A. A'(2;0;0). B. 4'(0;3;0). C. 4'(2;0;5). D. A'(0;3;5).
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DANG 4. BAI TOAN LIEN QUAN KHOANG CACH, GOC
1. Khodng cdch tir mét diém dén dwong thing — Khodng cdch giita hai dwong thing

« Khodng cdch tir diém M dén mét dwong thaing d qua diém M, c6 vécto chi phuong i, dwoc

[, ]

|“d

xac dinh boi cong thirc |d(M ,d) =

Khodng cdch giiva hai dwong thing song song la khodng cdch tir mét diém thudc dwong thiang ndy
dén dwong thang kia.

« Khodng cdch giita hai dwong thing chéo nhau: d di qua diém M va cé vécto chi phuong i va

[, M|

[2e] |

d' di qua diém M' va c6 vécto chi phwong ' la |d(d,d") =

2. Géc giia hai dwong thing

Géc giira hai dwong thang d, va d, c6 vécto chi phwong i, = (a,;b;¢,) va i, = (a,;b,;c,).

U, .u2| 3 |a1a2 +bb, + clcz|

= voi 0° < a <90°.
ZARCA N PR S

cos(d,;d,)=cosa =

3. Géc giiva dwong thing va mdt phing
Géc giita dwong thang d cé vécto chi phirong ii , =(a;b;c) va mat phing (P) c¢6 vécto phép tuyén

Hpy =(4; B;C) duoc xdc dinh bi cong thirc:

i, 7| |ad+bB +cC]|

|ﬁd|.|ﬁ(P)| b+ AL B C

sina = |cos(ﬁ(P);L7d )| = voi 0° < a <90°.

Ciu 61: Trong khong gian Oxyz, khoang cach giita duong thiang d :?:%:% va miat phang

(P):x+y+z+2:0 bang:

A. 243. B. g C. ﬂ. D. 3.

3
x=2+t
Cau 62:  Trong khong gian voi hé toa dd Oxyz, khoang cach gira dudng thang A:{y=5+4¢, (teR)
z=2+t
va mit phang (P) :2x—y+2z=0 bang
A. 1. B. 0. C.2. D. 3.
x=1-t

Cau 63: Trong khong gian voi hé toa d6 Oxyz cho duong thing d:{y=2+2¢ va mit phing :
z=3+t

x—y+3=0. Tinh s do goc giita dudng thang d va mat phang .
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Cau 64:

Cau 65:

Cau 66:

Cau 67:

Caiu 68:

Cau 69:

Cau 70:

Cau 71:

Cau 72:
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A. 60° B. 30° C. 120° D. 45°

Tinh khoang céch gifta hai dudong thiang d, :£=y—_3= z-2 vad,: x—3 = y+1 = z-2

1 2 1 1 -2 1
A.ﬁ. B.E. C.ﬂ. D. 3.
3 5 2
Trong khong gian toa d0 Oxyz, cho mit phing (P):4x+3y—z+1=0 va duong thing
d: x;l = yg6 _z+4 , sin clia gbc gitta dudng thing d va mit phing (P)bang
A2 B. = c. L. D. 2.
13 13 13 13
Trong khong gian Oxyz cho dudng thing A: % =§= il va mit phang (a) x—y+2z=0.

Géc gifra duong thang A va mit phing (@) bang
A. 30°. B. 60°. C. 150°. D. 120°.

Trong khong gian Oxyz , cho mat phang : —f3x+ y+1=0. Tinh goc tao béi (P) véi truc Ox
?

A. 60°. B. 30°. C. 120°. D. 150°.
x=t
Trong khong gian Oxyz , khoang cach tir diém M (2;—4;—1) t6i duong thang A:qy=2—t
z=3+2¢
bang
A. V14, B. V6. C. 214, D. 24/6.
Trong khong gian voi hé toa do Oxyz, cho dudng thing (d):x—_;:ll:ZT_l va diém

A(2;-1;0). Khoang céch tir diém A4 dén duong thing (d) béing

AANT. g YT c. ¥ 0. Y
2 3 3
x=1+t¢ ; |
Chod:{y=-3-t,d:2=2"2=2"" Khidokhoang cach giita d va d' 1a
z=2+2t
A. 13@. B.ﬂ. C.@. D. 0
30 3 10
Trong khong gian Oxyz, khoang cach gitra duong thang d :XT_l = % = iz va mit phang
(P):x+y+z+2 =0 bang
A. 243, B.g. C.%. D. 3.
Trong khong gian v6i hé toa dd Oxyz, khoang cach giita duong thang
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x-1 y-3 z-
2 2
A. 1. B. 0. C.3. D. 2.

d: 2 va mit phiang (P):x—2y+2z+4=0

DANG 5. XAC PINH PHUONG TRINH MAT PHANG CO YEU TO PUONG THANG
Dang 1. Viét phwong trinh mit phing (P) qua M va vuéng géc véi dwong thing d = AB.

o, =U,=AB
« Qua M(x;y.;z) - d
Phuong phap. (P): _
ePhap- PV yrpr i, - i, - 4B

Dang 2. Viét phwong trinh mit phiang qua M va chiva dwong thing d véi M ¢ d .

" Buéc 1: Chon diém A ed vamot VICP u,. Tinh [ AM u, |.

Budéce 2: Phuong trinh mp(P)<

Cau 73:

Cau 74:

Cau 75:

Cau 76:

Cau 77:

qua M
VTPT n= [W@]

Trong khong gian véi hé truc toa o Oxyz , phuong trinh nao dudi day la phuong trinh mat

phang di qua M (1;-1;2) va vudng goc véi dudng thang A : xTJrl_y_—IZ = g

A. 2x-y+3z4+49=0. B.2x+y+3z-9=0. C. 2x—y+3z-9=0. D. 2x—y+3z-6.

1 y-2 z-

Trong khong gian Oxyz cho duong thing d : x2 3 . Mit phing (P) vuong goc

v6i d c6 mot vecto phap tuyén la:
A n=(1;2;3). B. n=(2;-1;2). C. n=(L;41). D. n=(2;1;2).
Trong khong gian Oxyz , phuong trinh mit phang di qua gdc toa d6 va vudng goc voi dudng

z X Yy z .
thang (d): ===== la:
g (d) 11

A.x+y+z+1=0. B.x—y—z=1. C.x+y+z=1. D. x+y+z=0.

Trong khong gian Oxyz, mat phang di qua diém A(O;I;O) va chira duong thing

(A): x—2_y-1_ Z;3 c6 phuong trinh la:

1 -1
A. x—y+z+1=0. B.3x-y+2z+1=0. C. x+y+z-1=0. D.3x+y-2z-1=0.

Trong khong gian Oxyz, cho duong thing d : xl—l =2 _22 = Z+2. Mit phang nio sau day
vudng goc voi duong thang d .

A. (T):x+y+2z+1=0. B. (P):x—2y+z+1:0.
C.(Q):x=2y-z+1=0. D. (R):x+y+z+1=0.
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Cau 78:

Cau 79:

Cau 80:

Cau 81:

Cau 82:

Cau 83:

Cau 84:
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. <R 2 1 _1 -
Trong khong gian Oxyz cho diém A4( 0;—3;1) va duong thang d': x;— Y2 1 3 . Phuong

trinh mat phang di qua 4 va vudng goc v6i dudng thang d la:
A.3x-2y+z+5=0. B.3x-2y+z-7=0.
C.3x-2y+z-10=0. D.3x-2y+z-5=0.

Trong khong gian v6i hé toa do Oxyz cho diém M(3; —1,'1). Phuong trinh nao duédi day la

1:y+2:z—3?
-2 1

phuong trinh mit phang di qua diém M va vudng goc véi duong thang A x;

A. x-2y+3z+3=0 B.3x+2y+z-8=0
C.3x—2y+z+12=0 D.3x-2y+z-12=0

Trong khong gian Oxyz cho diém 4(0;-3;1) va dudng thang d : x;rl _y=l_z=3

. Phuong

trinh mat phing di qua 4 va vudng goc v6i dudng thang d 1a
A.3x-2y+z+5=0. B.3x-2y+z-7=0.
C.3x-2y+z-10=0. D.3x-2y+z-5=0.

Trong khong gian véi hé truc toa dd Oxyz, cho diém A(-1;3;2) va dudng thing d c6 phuong

x=1-4¢
trinh  y=¢  .Maitphing (P) chira diém A va dudng thing d c6 phwong trinh ndo dudi day?
z=2+t
A. 2x—y+2z+1=0. B. x+y—-z=0.
C. 3x-2y—-10z+23=0. D. 2x—y+3z+4=0.
x=-1+2¢t
Trong khong gian Oxyz, cho diém A4(1;2;0) va dudng thang d:{ y =t . Tim phuong trinh

z=1-t
mit phang (P) di qua diém A4 va vudng goc véi d.

A 2x+y+z—4=0. B. x+2y—z+4=0. C. 2x—y—z+4=0. D. 2x+y—z—4=0.

Trong khong gian véi hé truc toa d§ Oxyz , cho diém A4(-1;3;2) va dudng thang d c6 phuong
x=1-4¢
trinh < y=¢ . Mit phing (P) chira diém A4 va duong thing d c6 phuong trinh nao dudi
z=2+t
day?
A. 2x—y+2z+1=0. B. x+y-z=0.
C. 3x-2y-10z+23=0. D. 2x—y+3z4+4=0.

Trong khong gian Oxyz , mit phing (P) di qua diém A(l; 2; O) va vudng goc voi dudng thing

+1 -1
L c6 phuong trinh la
2 1 -1
A. 2x+y—-z-4=0. B.2x—-y—-z+4=0.

C.2x+y+z-4=0. D.2x+y—-z+4=0.
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Ciu 85: Trong khong gian Oxyz, viét phuong trinh mit phang di qua A(2;—3;0) va vudng goc vdi

duong thang d c6 phuong trinh: x;3:4;y:z;7.
A. x—2y+5z-10=0.B. x—2y+5z-8=0.
C.2x-3y+4=0. D. x+2y+5z+4=0.
A N . L1 A A . 2 x—1 y+2 z . 2
Cau 86: Trong khong gian voi hé toa d0 Oxyz, cho duong thang d :Tz—lza. Mait phang (P)

di qua diém M (2;0;-1) va vudng goc v6i d c6 phuong trinh 1a?
A. (P)ix+y+22=0. B.(P):ix—y—-2z=0.C. (P):x—y+2z=0.D. (P):x-2y-2=0.

x+3 y-2 z-1

" . Viét phuong trinh mait

Ciu 87: Trong khong gian Oxyz, cho dudng thing d:

phang (P) di qua diém M (2;0;—1) va vudng goc véi d .
A. (P):x—y—2z:O. B. (P):x—2y—2:O. C. (P):x+y+2z:O. D. (P):x—y+2z:O.
R A . e 1A A . B x+2 y-2 z+3 | ..
Cau 88: Trong khong gian v6i hé toa dd Oxy, cho duong thing (d ): " = " = 5 va diém
A(1;-2;3). Mt phang qua 4 va vudng goc v6i duong thing (d) c6 phuong trinh la:
A. x-y+2z-9=0. B.x-2y+3z-14=0.
C.x—y+2z+49=0. D.x-2y+3z-9=0.

. . 2 . — -1

Cau 89:  Trong khong gian voi hé truc Oxyz, cho diém A(0;0;3) va duong thing d :le:y_lz%'
Phuong trinh mit phang di qua diém A va vudng goc voi duong thang d 1a
A.2x—y+z-3=0. B.2x-y+2z-6=0. C. 2x-y+z+3=0. D.2x-y—z+3=0.
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI 3: PHUONG TRINH PUONG THANG
@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. XAC PINH VTCP
« Vécto chi phwong i ciia dwong thang d la vécto cé gid song song hodc tring véi dwong thang d.
Néu d c6 mét vécto chi phwong la i thi ki ciing la mét vécto chi phwong ciia d.

e Néu c6 hai vécto n, va n, cung vuong goéc voi d thi d coé mot vécto chi phwong la u =[n,,n,].
« Dé viét phirong trinh dwong thang d, ta can tim diém di qua va mét vécto chi phwong.

Qua M(x,;y,;z,)

thi ta ¢6 hai dang phwong trinh dwong thang:
VICP :u, =(a,;a,;a;) ner £ & £

15 d
szo'i'a]f /Ya

Phuong trinh dwong thang d dang tham sé |{ y =y + at|, (teR).

Néu dwong thang d :{

z=z ta
Phirong trinh dwong thang d dang chinh tic X _Yo) _Z74 , (@a,a, #0).
4 a, a,
. . ) e . . 2 x y—-4 z-3 - ,
Cau 1: Trong khong gian véi hé toa d0 Oxyz, cho duong thang d :—1 = BN = 3 Hoi trong cac
vecto sau, dau khong phai 1a vecto chi phuong ctia d ?
A u =(-1;2;3). B.u,=(3;-6-9). C.u=(L-2-3). D.u=(-243).
Loi gidi

Ta c6 mdt vecto chi phuwong ctia d 14 u, = (-1;2;3).
u, =—3u, , u; =—u, => Cac vecto u,,u, ciing la vecto chi phuong ctia d..

Khéng ton tai b k dé u, = ku, nén u, = (—2;4;3) khong phai 1a vecto chi phwong ctia d .

Cau 2: Trong khong gian véi hé toa do Oxyz , dudng théng nao sau day nhan U= (2;1;1) la mot vecto
chi phuong?
A x—2:y—1:z—l B.izy—lzz—2
1 2 3 2 1 -1
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Cau 3:

Cau 4:

Caiu 5:

Cau 6:
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C. x—1:y+1:i D. x—}—2:y—|—l:z+l
) -1 -1 2 —1 1

Loi giai

Chon C

Xét duong thang duge cho & cau C, ¢6 mot vecto chi phuong 1a (-2;-1;,—-1)=—(2;1;1).

Trong khong gian véi hé truc toa d Oxyz, cho duong théng d: x2—1 =2 Iz = 2+l nhan véc
to ﬁ(a;z;b) lam véc to chi phuong. Tinh a+b.
A. -8. B. 8. C. 4. D. 4.

Loi giai

Puong thiang d c6 mot véc to chi phuong 1a \7(2; 1;2).

2 b=4

Trong khong gian Oxyz, toa d§ nao sau day la toa do cia mot vécto chi phuong cua duong

~ . : : - L a_2 b Ja=4
u(a;2;b) lam véc to chi phuong clia d suy ra u va vcung phuong nén EZT:_©

x=2+4¢
thang A:4 y=1-6¢,(teR)?

z=0t
A. l;_—1;é ) B. l;l;é ) C. (2;1,0). D. (4,-6;0).

324 324
Loi giai
. \ . . . , = 1 -13

Cach 1: Tu phuong trinh A suy ra vécto chi phuong cua A 1a u :(4;—6;9)=12 5;?;1 .

x+2 y+1 z-3

Vecto nao sau dy 1a mot vecto chi phwong ctia duong thing
A. (-21,-3). B. (-3;2;1). C. (3;-2:1). D. (2;1;3).
Loi giai
Vecto chi phuong cta duong thing 13 u = (3;-2;—1)=-1(-3;2;1) nén u, = (-3;2;1) ciing 1a

mdt vecto chi phuong ciia duong thang.

Trong khong gian véi hé toa d6 Oxyz , duong thang (d ) : x2—1 P4 _43 _27 nhén vecto nao
dudi day 1a mét vecto chi phuong?
A. (-2;-4:1). B. (2:4;1). C. (,-4;2). D. (2;-4;1).

Loi giai

Tir phuong trinh chinh tic cia duong thing d ta c6 vecto chi phuong 13 u, = (2;-4:1).
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Cau 7:

DANG 2.

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz véc to nao dudi day 1a mot véc to chi phuong ciia duong thang d :

x=1+t

y=4

z=3-2t

A u=(143). B. u=(;4;-2). C.u=(10;-2). D. u=(10;2).

Loi gidi
Tir phuong trinh tham s6 ciia duong thang d , ta suy ra mot véc to chi phuong ciia duong thing
d 1a u=(1;0;-2).
VIET PHUONG TRINH PUONG THANG
Dang 1. Viét phwong trinh dwong thing d dang tham sé va dang chinh tic , biét d di qua

diém M (x_;y.;z.) va cé vécto chi phuwong u, =(a;ay;a;).

« Qua M(x,;y.;z2,)

Phwong phap. Ta co: d :
{- VICP:u, =(a;;a,;a;)

x=x +tat
Phurong trinh dwong thang d dang tham sé |d :{y =y + a,t|, (t e R).

z=1z +tast

Phwong trinh dwong thang d dang chinh tic |d : > = > = >, (a,a,a, #0).

Dang 2. Viét phwong trinh tham sé va chinh tic ciia dwong thing d di qua A va B.
» Qua A (hay B) B

Phurong phdp. Puong thang d : . A
& mans { VICP:ii, = AB /

Dang 3. Viét phwong trinh dwong thing d dang tham sé va chinh tic , biét d di qua diém M
va song song véi dwong thing A.

———. A
« QuaM(x,;y,;z.) M d
« VICP:u, =u,

Phuwong phdp. Ta co d :{

Dang 4. Viét phwong trinh dwong thing d dang tham sé va chinh tic , biét d di qua diém M
va vudng goéc véi mdt phing (P): ax+by+cz+d =0.

e Qua M

Phwong phap. Ta co d
won ap. Ta co {. VICP :ii, =i, = (a;b;c)

Dang 4. Viét phwong trinh dwong thing d qua M va song song véi hai mt phéing (P), (0).

e Qua M

Phirong phdp. Ta c6 d :
Phrong phdp. Ta c6 { VICP: i, =[iy, i)
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

DANG 2.1 XAC PINH PHUONG TRINH PUONG THANG CO BAN

Cau 8:

Cau 9:

Cau 10:

Trong khong gian v6i hé toa do Oxyz, cho hai diém M (,—-2;1), N(0;1;3). Phuong trinh

duong thang qua hai diém M , N 1a
x+1 y-2 z+l B x+1 y-3 z-2

A. . B.
-1 3 2 1 -2 1
c. X_y-1l_z=3 5 x_y-1_2z-3
- -1 3 2 1 -2 1
Loi giai
MN =(~1;3;2).

Dudng thing MN qua N nhan MN =(-1;3;2) lam vecto chi phuong c6 phuong trinh

Trong khong gian Oxyz, phuong trinh tham s6 cta duong thing di qua diém M (2; 0; —1) va co
vécto chi phuong a =(2;-3;1) 1a

x=4+2t x=-2+2t x=-2+4¢ x=2+42t
A.qy=—-6 . B.yy=-3t . C.yy=—-6t . D.yy=-3t
z=2—t z=1+t z=1+2t z=—1+¢
Loi giai

Theo 1y thuyét vé duong thing trong khong gian Oxyz, ta co phuong trinh tham sé ctia duong
thing di qua diém M (x;y:2) vd co vécto chi phuong a=(a;aa) la
x=x,+at
y=y,tat, (t € R).
z=2z,+tat
Do do, dap an D dung.
Trong khong gian Oxyz , cho E(~1;0;2) va F(2;1;—5). Phuong trinh duong thang EF 1a

A.X_I=X=Z+2 B x+1:y:z—2

31 -7 3 1 -7
C.x—lzlzz+2 D.x+1:X:z—2
1 1 -3 1 1 3
Loi giai
Chon B

Taco: EF = (3;1;-7) . Puong thang EF di qua diém E(-1;0;2) vacé VTCP u=EF = 3;L,-7)

cO phuong trinh: XTH = % =z _72 .
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Cau 11:

Cau 12:

Cau 13:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho dudng thing A di qua diém M (2;0;—1)va c6 mot vecto chi

phuong a = (4;-6;2).Phuong trinh tham s6 cua Ala

x=-2+4¢ x=2+2t x=4+2¢ x=-2+2t
A. Jy=6t . B. yy=-3t . C.qy=-6 . D. yy=3t¢
z=1+2¢ z=—1+t¢ z=2+t z=1+t
Loi gidi

a=(4-6;2)=2(2;-3;1) \

Do d6 dudng thing A c6 mot vecto chi phuong 1a u= (2; —3;1) . Vay phuong trinh tham s6 cua

x=2+42t
A di qua M (2;0;-1) va c6 mdt vecto chi phuong 1a ;=(2;—3;1)léz y=-3t
z=—1+¢
Trong khong gian Oxyz, viét phuong trinh duong thang di qua hai diém P(l; 1;—1) va
0(2:3;2)
A x—lzy—1:z+1' B. x—lzy—1:z+1'
2 3 2 T 1 2 3
C. x—1:y—2:Z—3 D. x+2:y+3:z+2.
1 1 -1 1 2 3
Loi giai

Taco PO=(1;2;3). Goi d la duong thing di qua hai diém P,Q

Khi d6 d c6 mot vec to chi phuong 13 us = PO = (1;2;3)

Phuong trinh duong thing d di qua diém P(L;1;-1) 1a d: Xl—l - )’2_1 N Z;I'

Trong khong gian Oxyz , phuong trinh duong thang di qua hai diém A(1;2;3) va B(5;4;—l)
la
AL x—5:y—4:Z+l. B. x+1:y+2:z+3.
2 1 2 4 2 —4
x-1_ y-2 z-3 D x-3 y-3 z-1
4 2 4 T 2 -1 2
Loi giai

C.

Ta co E(4;2;—4). Suyra AB cung phuong vé6i ;(—2;—1;2).

Phuong trinh duong thing AB di qua B(5;4;-1) nhan u(-2;-1;2) 1am vecto chi phuong la:
x=5 y-4 z+1
-2 -1

,(1). Do d6 loai 4, C.

Co toa dd C(—1;—2;-3) khong thoa man phuong trinh (1) nén phuong an B.
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Lai ¢6 toa do D(3;3;1) thoa man phuong trinh (1) nén phuong trinh duong thing 4B ciing

x-3 y-3 z-1

duoc viét 1a:
-2 -1 2

Trong khong gian Oxyz , dudng thing Oy c6 phuong trinh tham sé 1a

x=t x=0 x=0 x=t
A.sy=t(reR). B.<y=2+¢(teR). C.<y=0(teR). D.<y=0(teR).
z=t z=0 z=t z=0
Loi giai

Dudng thang Oy di qua diém A(0; 2 ; 0) va nhan vecto don vi j= (0; 1; 0) 1am vecto chi

x=0+0.r x=0
phwong nén c6 phuong trinh tham s 1a { y :2+1.t(t € R) Sy :2+t(t € R).
z=0+0¢ z=0

x=1+2¢t
Trong khong gian Oxyz c¢6 dudng thang c6 phuong trinh tham s6 1a (d):qy=2—¢ . Khi d6
z==-3+t
phuong trinh chinh tic ctia dudng thang d 1a
A x—1 _ y—2 _ z+3 B x—1 _ y—2 _ z-3

— 2 - 12 - 1
C. x—l:y—2:z+3 D. x+1:y+2:z—3
2 1 1 2 -1 1
Loi giai

Chon A

Dudng thing d di qua diém M (1;2;-3) nhan véc to u =(2;-1;1) nén c6 phuong trinh dang
-1 y-2 z+3
-1 1

chinh tic 13 al

Trong khong gian Oxyz, cho E (—1;0;2) va I (2;1;—5). Phuong trinh duong thang EF 1a
N x—l=X=Z+2' B. x+1:Z:z—2' C. x—I:Z:z+2' D. x+1:X:z—2'
3 1 -7 3 | 1 1 3 1 1 3
Loi gidi
Chon B
Duong thang EF ¢6 vécto chi phuong 1a EF =(3;1;—7) va di qua E(-1;0;2) nén c6 phuong
trinh: X—H:Z: 2_2.
3 1 -7
Trong khong gian v6i hé truc toa do Oxyz , phuong trinh tham $6 truc Oz la
x=0 x=t x=0
A. z=0. B.{y=t. C.<y=0. D.<y=0
z=0 z=0 z=t
Loi gidi
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Cau 18:

Cau 19:

Cau 20:

CHUYEN DE V - HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Chon D
Truc Oz di qua goc toa do O(0;0;0) va nhan vecto don vi k= (0;0;1) 1am vecto chi phuong

x=0

nén c6 phuong trinh tham s { y=0.

z=t
Trong khong gian Oxyz , truc Ox c6 phuong trinh tham s
x=0 x=t
A. x=0. B. y+z=0. C.3y=0. D.<y=0
z=1 Z:O
Loi giai

Chon D
Tryc Ox di qua O( 0;0; O) va c6 vécto chi phuong f(l;O; 0) nén c6 phuong trinh tham sb 1a:

x=0+11 x=t
y=0+0r<{y=0.
z=0+0.1 z=0
x=t
Vay truc Ox c6 phuong trinh tham s6 { y =0 .
z=0

Trong khong gian Oxyz , phuong trinh tham s6 cia dudng thing d di qua diém M (l; 2;3) va

c6 vécto chi phuong a(1;—4;-5) 1a

. 5 3 x=1+t
AT YT 270 gy - aq .
1 —4 -5
z=-5+3¢
x=1-t¢
C. x—1:y+4:z+5 D. |y=2+4.
1 2 3
z=3+5t
Loi giai
Chon D

Puong thiang d c6 vécto chi phuong ;1(1;—4;—5), do a=-v véi ;(—1;4;5) nén d ciing nhan
vécto v(=1;4;5) lam vécto chi phuong do d6 phuong trinh tham s6 cta duong thing d 1a
x=1-t
y=2+4t..
z=3+5¢

Trong khong gian véi hé truc toa dd Oxyz , phuong trinh tham s6 ciia duong thang d di qua

gbc toa dd O va c6 vecto chi phuong u = (1;3;2) 1a
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Cau 21:

Cau 22:

Cau 23:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=0 =1 X = xX=—t
A.d:{y=3t. B.d:<y=3 C.d:qy=3t D.d:{y=-2t.
z=2t z=2 z=2t z=-3t
Loi giai
Chon C

Puong thing d di qua gbc toa do 0(0;0;0) va nhén vecto u= (1;3;2) lam vecto chi phuong
x=t
c¢6 phuong trinh tham s6 14 d 1< y =3¢,
z=2t
Trong khong gian Oxyz , viét phuong trinh duong thang di qua diém A (1; 2; 3) va ¢ vecto chi
phuong u = (2;-1;-2).

x=2 y+l1 z+2 B x+1 y+2 z+3

A. .B.
1 2 3 2 -1 -2
C. x+2 _ y—1 _ z=2 D. x—1 _ y=2 _ z-3 .
1 2 3 = 2 -1 -2
Loi giai
Chon D
Trong khong gian Oxyz, cho duong thing d di qua diém M (0;—1;4) va nhan vecto
u= (3;—1;5) 1am vecto chi phwong. Hé phuong trinh nao sau day la phwong trinh tham sé cta
d?
A.Jy=1-t . B.{y=-1-¢. C.iy=-1-¢. D.{y=1-t¢
z=4+5t z=5+4¢ z=4+5¢ z=—4+45t
Loi giai
Chon C

Dudng thing d di qua diém M (0;~1;4) va nhan vecto u =(3;-1;5) lam vecto chi phuong.
x =3t

Phuong trinh tham s6 cua d 1a:  y=—1-¢.
z=4+5¢

Trong khéng gian Oxyz, duong thing A di qua M (1;2;-3) nhan vecto u =(~1;2;1) lam

vecto chi phuong c6 phuong trinh 1a
x+1 y+2 z-3 B x=1_ y-2 z+3

A. .
-1 2 1 1 -2 1
C. x—lzy—2:z—3.D. x—lzy—2:z+3.
1 2 -1 = -1 2 1
Loi giai
Chon D
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Puong thang A di qua M (1 ;25— 3) nhan vecto u = (—1 ;25 1) lam vecto chi phuong c6 phuong

trinh 13 x-1 = y-2 - z+3
-1 2 1

DANG 2.2 XAC PINH PHUONG TRINH PUONG THANG KHI BIET YEU TO VUONG GOC

Cau 24:

Cau 25:

Cau 26:

Trong khong gian véi hé toa dd Oxyz, cho mit phang (@):x—y+2z=1. Trong cic dudng

thang sau, dudng thang nao vudng goc véi (a).

x=2t
Ad X2z g x vyl z g x Tl 2 g 00
1 -1 2 1 -1 -1 1 -1 -1
z=-t
Loi giai
Chon A

Goi VTCP ctia dudng thang can tim 14 a =(a;a,;a,) V6i a] +a; +a; >0.

b 4

Dudng thang vudng géc véi () <> a clng phuong n < % =3

Chon a, =1 thi a, =-1 va a,=2.

Trong khong gian Oxyz , dudng thang di qua diém A(l; 1;1) va vudng goc véi mit phang toa

do (Oxy) c¢6 phuong trinh tham s6 1a:

x=1+t x=1 x=1+t x=1+¢
A.jy= . B.yy= . C.qy=1 . D. qy=1+¢.
z= z=1+t z=1 z=1
Loi gidi

Puong thing d vudng goc voi mit phing toa do (Oxy) nén nhan & =(0;0;1) lam vecto chi

phuong. Mat khac ¢ di qua A4(1;1;1)nén:

x=1
= Puong thang d c6 phuong trinh 1a: {y =1
z=1+t

Trong khong gian voi hé truc Oxyz, cho diém M (1;-3;2) va mat phéang
(P):x-3y+2z-1=0. Tim phuong trinh dudng thdng d qua M va vudng géc voi (P).

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

A. . B.
1 -3 2 7 1 -3 2
c.rX_rv_z D.x+1:y+3:z—2.
1 -3 2 1 -3 2
Loi giai
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Cau 27:

Cau 28:

Cau 29:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon B
Mit phing (P) ¢6 VTPT 1a n=(1;-3;2).
Vi d vudng goc véi (P) nén d nhan ﬁ:(l;—3;2) 1a VTCP.

Puong thing d qua M va nhan ﬁ:(l;—3;2) la VTCP c¢6 phuong trinh: xl—l = y+33 = Z;z .

Trong khong gian véi hé toa do Oxyz, cho diém A(l;O;Z) va dudng thang d :XT_I _Y_Z *l

. Puong thang A di qua 4, vudng goc va cit d co phuong trinh 1a

:x—2:y—1:z—1' B.A:x—lzlzz—2'
1 1 -1 1 1

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

A. A

1
D. A:—x_l =l=2_2.
1 -3 1

C. A

Loi giai
Goi giao diém cta A va d 1a B(t+1;6;2¢~1). Khi d6 u, = AB =(t,1,2t-3).
Vi dudng thing A vudng goc véi dudng thang d ¢6 u, =(1,1,2) thi:
t+t+2(2t-3)=0t=1=u, =(1,1,-1).

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

Phuong trinh dudng thing A thoa man yéu cau bai todn 1a A :

Trong khong gian Oxyz , duong thing di qua diém A(3;l;2) va vudng goc voi mit phing
x+y+3z+5=0 co6 phuong trinh la
A x—3:y—1:z—2. B x+1:y+1:Z+3.

= 1 3773 1 2
C. x—1=y—1:Z—3. D. x+3:y+1:z+2.
3 1 2 1 1 3
Loi giai
Chon A

Vi duong thing vudng goc véi mit phing x+ y+3z+5=0 nén nd cd véc to chi phuong 1a
x-3 y-1 z-2
1 3

u= (1 ;1;3) . Vay phuong trinh dudng thing can tim 1a

Trong khong gian Oxyz, cho diém M(3;2;-1) va mit phang (P): x +z—2 = 0. Duong thing

di qua M va vudng goc véi (P) cé phuong trinh 1a

x=3+t¢ x=3+t x=3+t x=3+t¢
A qy=2 . B. Jy=2+t. C.jy=2t . D. <y =1+2t.
z==1+t z=-1 z=1-t z=—t
Loi gidi
Chon A

Ta c6 miat phang (P):x+z-2=0

Page 10



Cau 30:

Cau 31:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

= Mit phing (P) c6 véc to phap tuyén la ?P) =(1;0;1)
Goi dudng thang can tim 1a A. Vi duong thing A vudng géc v6i (P)nén véc to phap tuyén
clia mit phang (P) 1a véc to chi phuong cua duong thang A.
=u, =n, =(1;0;1)
Vay phuong trinh dudng thang A di qua M(3;2;-1) va c6 véc to chi phuong u, = (1;0;1)1a:
x=3+t
y=2
z=-1+t
Trong khong gian véi hé truc toa d6 oxyz, phuong trinh duong thang d di qua diém A(l; 2;1)
va vudng goe véi mit phing (P):x—2y+z-1=0 c6 dang

x+1 y+2 z+1 x+2 oy z+2

A. d: . B. d: -
1 -2 1 1 -2 1
C.d:x—lzy—Z:z—l' D.d:x—2:_:z—2'
1 2 1 2 —4 2
Loi giai
Chon D

Mit phing (P) co vecto phap tuyén n, = (1,-2;1). Vi d L(P) nén n, = (1;—2;1) cling 1a vecto

chi phuong ciia dudng thang d . Suy ra phuong trinh duong thang d thudng gap la

x=1 y-2 z-
1 2

chi phuong cting phuong véi 7, va di qua diém A(1;2;1). Thay toa d¢ diém A(1;2;1) vao 3

1 ) . .
. So véi dap an khong cd, nén duong thang d theo bai la duong c6 vecto

dap an A, B, D thay dap an D thoa mén.

Trong khong gian véi hé toa dd Oxyz , cho (P): 2x-5y+z—1=0 va A(1;2;-1). Dudng thing
A qua A va vudng gbéc véi (P) c6 phuong trinh 1a
x=2+t x=3+2t x=1+2t x=3-2t
A.Jy=-5+2¢. B. {y=-3-5¢. C.qy=2-5t. D. {y=-3+5¢.
z=1-t z=1+t z=1+t z=—t
Loi giai
Chon D

Mit phing (P) c6 mét vecto phap tuyén 1a n =(2;-5;1).

Dudng thing A vuong goc v6i (P) nén co mdt vecto chi phuong 1a u =—n=(-2;5;-1).
x=1-2t

A diqua A4 nén cé phuong trinh < y =2+5¢.
z=—1-t¢

Cho ¢=-1 ta dugc diém B(3;-3;0)eA.
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Cau 32:

Cau 33:

Cau 34:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=3-2t
Vithé A c6 phuong trinh { y = —3+5¢.
z=-t
Trong khong gian véi hé toa d6 Oxyz, cho mit phang (P):2x—y+z+3=0 va diém

A(1;-2;1). Phuong trinh duong thang d di qua 4 va vudng géc véi (P) 1a

x=1+2¢ x=1+2¢ x=2+t x=1+2¢
A d y=-2-¢. B.d:qy=-"2-4. C.qy=-1-2¢. D.d: Jy=-2-t.
z=1+t¢ z=1+3¢ z=1+¢ z=1+3¢
Loi giai
Chon A

Mit phing (P) c6 mét vecto phap tuyén 1a n=(2;-1;1).

Puong thang d vudng goc voi mit phang (P) nén nhan n = (2;—1 ; 1) lam vecto chi phuong.

x=142t
Ma d diqua A(l;—2;l) nén co6 phuong trinh: { y=-2—-¢ (teR).
z=1+t¢

Trong khong gian voi hé toa do Oxyz, phuong trinh dudng thdng d di qua diem A4(1;2;1)va

vudng goc véi mit phang (P):x—2y—z—1=0c6 dang

_x+2:y z Bd'x—lzy—2:z—l

A. d: —=— B. d:
1 -2 -1 1 2 1
C.d:x+1:y+2:z+l' D.d:x_zzl:i,
1 -2 -1 - 2 -4 2
Loi giai
Chon D

(P):x—2y—-z-1=0¢6 ﬁ(p) =(1;-2;-1)
Vi d L(P)nén d c6 mot VICP 1a a =(1;-2;-1)= chon A, C, D

. , : -2 2 1
Thay toa d6 diém A vao cac cau da chon, ta thay cau D thoa yéu cau. d :T

Trong khong gian voi hé toa do Oxyz , duong thing A di qua diém A(—2;4;3) va vudng goc
véi mit phang (a):2x-3y+6z+19=0 c6 phuong trinh la
x-2 y+3 z-6 B x+2 y-4 z-3

A. .
-2 4 37 2 -3 6
C. x+2:y_3:z+6.D. x—2:y+4:z+3.
-2 4 3 2 -3 6
Loi giai
Chon B
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Mit phang (o):2x—3y+6z+19=0 c vecto phap tuyén 1a n=(2;-3;6).
Duong thing A di qua diém 4(-2;4;3) va vudng goc v6i mit phing (o) nhan n=(2;-3;6)
lam vecto chi phwong, khi d6 phuong trinh duong thang A la: x+2 =2 _34 S 3

DANG 2.3 XAC PINH PHUONG TRINH PUONG THANG KHI BIET YEU TO SONG SONG

Cau 35:

Cau 36:

Cau 37:

Trong khong gian v6i hé toa do Oxyz, cho diém A(l;—2;3) va hal mat phéng
(P): x+y+z+1=0, (Q): x—1y+z—2=0.Phuong trinh nao dudi day la phuong trinh duong

thang di qua A, song song véi (P) va (Q) ?

x=1 x=-1+t x=1+2t x=1+t
A qy=-2 B.qy=2 C.jy=-2 D.y=-2
z=3-2t z=-3-t z=3+2t z=3-t
Loi giai
Chon D
i =11 R y
Tacod ) va [n(P),n(Q)J = (2; 0; —2) = 2(1; 0; —1). Vi duong thang d song song v&i

g =(1-11
hai mat phéng, nén nhan véc to (1; 0; —1) lam véc to chi phuong.
Trong khong gian véi hé toa do Oxyz cho ba diém A(O; —1;3), B(l; 0;1) , C(—l; 1;2) . Phuong

trinh nao dudi ddy 1a phuong trinh chinh tic cua dudng thing di qua A va song song véi dudong
thang BC ?

x=-2t .

A dy=-1+t. B X_y+l_z=3
-2 1 1

z=3+t
C.x_1=z=z_1. D. x-2y+z=0

-2 1 1

Loi giai

Chon B

Puong thing di qua A va song song BC nhan BC = (—2; 1;1) lam vecto chi phuong

= Phuong trinh dudng thing can tim: —2 = yT = 13 .

Chi y: Pdp dn A khéng nhdn dwoc, vi @6 la phwong trinh tham sé cia dwong thang can tim, chir
khéng phai phirong trinh chinh tdc.

Trong khong gian Oxyz, cho diém 4(2;0;~1) va mit phing (P):x+y—1=0. Duong thang di
qua A dong thoi song song véi (P) va mat phang (Oxy) c6 phuong trinh 1a
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Cau 38:

Cau 39:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

xX=3+t x=2+t x=1+2t x=3+t
A.qy=2t . B.<y=—-t . C.jy=-1 . D.{y=1+2t.
z=1-t¢ z=-1 z=—t z=—t
Loi giai
Chon B

Ta co: n(oy) = (1,1;0), N(ow) = (0;051).

Goi d 1a dudng thang di qua 4 dong thoi song song v6i (P) va mit phang (Oxy). Khi do:

- x=2+t
us Ln - - -

- ‘ - ") = Udq :[n(P),n(Oxy)} :(1;—1;0). Vay d 3y =—t
Ud J_f’l(Oxy) z=—1

Trong khong gian v6i hé toa do Oxyz, cho diém M (-2;3;-1), N(-1;2;3) va P(2;-1;1).
Phuong trinh dudng thing d di qua M va song song voi NP 1a

x=—-1+3¢ x=2+3¢ x=-2+3f x=3-2¢
A.y=2-3t . B. {y=-1-3t. C.qy=3-3t . D.{y=-3+3t.
z=3-2¢ z=1-2¢t z=—1-2¢ z=-2—t
Loi gidi
Chon C

Phuong trinh dudng thing d di qua M va song song véi NP nén cé vecto chi phuong 1a:
NP =(3;-3;-2).

x=-2+3t
Vay phuong trinh dudng thing d 1a: {y=3-3¢
z=—-1-2¢t

-1 y+1 z-2

. x . .
Trong khong gian Oxyz , cho dudng thang d : . Puong thang di qua diém

M (2;1; — l) va song song véi duong thang d co phuong trinh 1a:

A.)c+2:y+1:z—l. E,E:y_5:2+3_
-1 2 -1 1 -2 1
x+1 y-2 z+1 D x=2 y-1 z+1
2 1 -1 T -1 2
Loi giai
Chon B
Vi duong thang song song véi duong thang d nén né cé vecto chi phuwong 13 u = (-1;2;—-1)
hoac ;::(1;—2;1) nén loai phuong an C va D.
. , X -5 +3
Vi diém M(2;l;—1)thu©c duong thang 1 = y—2 -z 1 nén chon phuong an B.
y=5 z+3

. X
Vay phuong trinh ctia duong thang la T == .

-2 1
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Cau 40:

Cau 41:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé toa dd Oxyz , cho ba diém A(0; 0; 1),B(-1;-2;0),C(2;1;—1). Dudng
thang A di qua C va song song véi AB c6 phuong trinh 1a

x=2+t x=2+t
A. y=1+2t,(teR). B. y=1—2t,(teR).

z=—1+t¢ z=—1+t¢

x=2+t x=2-t
C.<y=1+2t,(treR). D.qy=1+2t,(teR).

z=—1-t z=—1+t

Loi giai

Chon A

ZE(—I;—2;—1) nén chon 1a véc to chi phuong ctia A 1a ﬁ(l; 2;1).

x=2+t
Do d6 phuong trinh ctia A 1a < y=1+2¢,(1 € R)
z=—1+t¢

Trong khong gian véi hé truc toa d0 Oxyz, cho hai mat phang (a):x—2y+z—1=0,
(ﬂ):2x+y—z =0 va diém A(l; 2;—1). Puong thang A di qua diém A va song song véi ca hai
mat phang (a) , ( S ) c6 phuong trinh 1a
x—1 _ y=2 _ z+1 B x—1 _ y=2 _ z+1.

A. . B.
-2 4 -2 = 1 3 5
C. x—lzy—2:z+1'D.£:y+2:z—3.
1 -2 -1 1 2 1
Loi giai
Chon B

mp(a) c6 véc to phap tuyén 1a n, =(1;-2;1), mp(B) ¢6 véc to phap tuyén 1a n, =(2;1;-1).
Puong thing A c¢6 véc to chi phuong 14 u = [Z,nj} =(1;3;5).

Phuong trinh ctia dudng thing A: xl—l = y;Z = Z;rl.

DANG 3. BAI TOAN LIEN QUAN PIEM THUQC PUONG, GIAO PIEM PUONG VOI MAT

Cau 42:

PHANG
x=1+2t
Trong khong gian Oxyz , duong thang d:{ y=3—¢ di qua diém nao dudi day?
z=1-t
A M(1;3;-1). B. M(-3;5;3). C. M(3;5:3). D. M (1;2;-3).
Loi giai

Page 15



Cau 43:

Cau 44:

Cau 45:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+2(-2
Vi t=-2,tacd yy=3—(-2)=

z=1—(—2):

Vay M (-3;5;3)ed.

x=t
Trong khong gian véi hé toa dd Oxyz . Pudng thang d { y =1-¢ di qua diém nao sau sau day?
z=2+t
A. K(L-1L1). B. E(1;1;2). C. H(1;2;0). D. F(0;1;2).
Loi giai
1=t t=1

Thay toa d6 ciia K (1;—1;1) vao PTTS ciia d tadugec <—1=1-¢<>1¢=2 : khong ton tai t.
1=2+t¢ t=-1

Do d6, K ¢d.
1=¢ r=1

Thay toa d¢ cua E(1;1;2) vao PTTS cua d tadugc {1=1-¢ <> {¢=0: khong ton tai t.
2=2+t t=0

Do d6, E¢d.
1=¢ t=1

Thay toa d6 cua H (1;2;0) vao PTTS ciia d tadugc {2=1-1 <<t=-1: khong ton tai t.
0=2+¢

Do d6, H ¢d.

Thay toa d6 cua F(0;1;2) vao PTTS cta d taduge {1=1-f <t=0<1=0

2=2+t¢
- y+1 z=2
Trong khong gian Oxyz , diém nao dudi day thudc dudng thang " 3 ?
A. O(-2;1;-3). B. P(2;-1;3). C. M(-1;1;-2). D. N(;-1;2).

Loi gidi

-1 —1+1 2-2

Xét diém N(1;-1;2) ta c6 nén diém N(L;—1;-2) thufc duong thing da

-1
cho.
Trong khong gian Oxyz, goi d 1a dudng thang qua 4(1;0;2), cit va vudng goc véi dudng
thang d, :XT_I = % = 2:25 . Piém nao duéi day thudc d ?
A. P(2;-131). B. 0(0;-1;1). C. N(0;-1;2). D. M(-1;-1;1).

Loi gidi
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Cau 46:

Cau 47:

Cau 48:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+¢
Phuong trinh tham s6 dudng thang d, :{y =t (¢ € R), véi vecto chi phuong u = (1;1;-2).
z=5-2t

Gid sir duong thing d cét duong thing d, tai B. Khido B(1+1;¢;5-2t).

AB =(t;1;3-21)

Vi duong thing d vudng goc véi dudng thing d nén AB 1 d, < ABu =0
St+1+(3-21)(2)=0=1=1.

Khido B(2:1:3).

Phuong trinh duong thang d di qua 4(1;0;2)va c vecto chi phuong 4B = (1;1;1) la:

x—1 1_2—2
1 1 1

Nhan thiy Q(0;-1;1)ed .

x=1-t
Trong khong gian Oxyz , diém nao dudi day thugc duong thang d:4y=5+¢ ?
z=2+3t
A. O(-11;3) B. P(1;2;5) C. N(1;5;2) D. M(1;1;3)
Loi giai
Chon C
x=1
Véit=0= y=5:>N(1;5;2)ed.
z=2

+1 y-2 z+3

Trong khong gian Oxyz , duong thang d : al 5 di qua diém nao dudi day?

—1 -2
A. 0(2;—-1;-2). B. M(1;—-2;-3). C. P(—1;2;-3). D. N(2;—-1;-2).
Loi gidi
Dép an A nham vecto chi phuong.
bé4p an B nham diu toa do diém.
Dap 4n D nham vecto chi phuong.
R . e R . B x-1 y+2 z-3 __ . .
Trong khong gian véi hé truc toa d6 Oxyz , cho dudng thang d : 3 = = s Hoi d di
qua diém nao trong cac diém sau:
A. C(-3;4;5). B. D(3;—-4;-5). C. B(-1;2;-3). D. A(1;—-2;3).
Loi giai
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Cau 49:

Cau 50:

Cau 51:

Cau 52:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon D

Puong thang a’:x;1 =y+2 =Z_3

di qua diém A(1;—2;3).
Trong khong gian Oxyz, cho diém A4(3;-2;1). Puong thang nao sau day di qua A4 ?

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

B.

o 1 2 4 2 -1
x+3 y+2 z-1 D x-3 y-2 z-1
1 1 2 4 2 -1
Loi giai
Xét dap an A. Thay toa d6 diém A4(3;-2;1) vao phuong trinh duong thang ta duoc
9_9_9 4ing. Suy ra duong thang =2 =22 _ 271 4 qua diém A(3-21).
1 1 2 1 2
x=1-¢
Trong khong gian Oxyz , diém nao duéi day thudc duong thang d:{y =5+ ?
z=2+3t
A. O(-11;3) B. P(1;2;5) C. N(1;5;2) D. M(L1;3)
Loi giai
Chon C
x=1
Véit=0= y=5:>N(1;5;2)ed.
z=2
R ) oA R \ 2 . Lo x=1 y+2 z-=3
Trong khong gian v6i hé toa do Oxyz , cho duong thang d c6 phuong trinh 3 = 5 = 2
. Diém nao sau day khéng thudc duong thing d ?
A. P(7;2;1). B. 0(-2;—-4;7). C. N(4;0;-1). D. M (1;-2;3).

Loi gidi

Thay toa do diém P(7 ;25 1) vao phuong trinh duong thang d ta co
diém P(7;2;1)ed.

x=2+t
Giao diém cua mit phang (P):x+y—z—2=0 va duong thing d :4 y =
z=3+3t
A. (LL0). B. (0;2;4). C. (0;4;2). D. (2;0;3).
Loi giai
Chon A
Goi A(x;y;z) 1a giao diém cia duong thing d va mit phang (P).

Taco: 2+1—t—(3+3t)-2=0<-3t-3=01=-1.
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1
=iy=1 = A(L10).
z=0
x=1+2¢t
Cau53: Trong khoéng gian Oxyz, cho duong thiangd:{y=3—-¢,tcRva mit phing
z=1-t
(P):x+2y—3z+2=0. Tim toa d6 cua diém A 1a giao diém cua dudng thing d va mit phang
(P)-
A. A(3;53). B. A(1;3;1). C. A(-3:53). D. A(1;2;-3).
Loi giai
Chon C

Vi 4 1a giao diém ciia dudng thang d va mit phang (P) nén
+tded = A(1+263-11-1).
+Ae(P)=(1+2)+2(3-1)-3(1-1)+2=0=>1=-2.
Vay toa do diém A(-3;5;3).

Chu 54: Trong khong gian Oxyz, giao diém ctia mdt phing (P):3x+5y—z-2=0 va dudng thing

NES S
4 3
A. 1. B. 2. C.5. D. 2.
Loi gidi

la diem M (x,;,;2, ). Gid tri tong x, + ¥, +z, bing

Chon D
M eA= M (12+4;9+361+1).
M e(P)<=3(12+4t)+5(9+31)—(1+1)-2=0=1=-3.

M (0;0;-2) = x, + y, +z, =—2.
Cau 55: Trong khong gian véi hé truc toa d0 Oxyz , hinh chiéu vudng goc cua diém M (—4; 5; 2) 1én mat

phang (P): y+1=0 la diém cé toa do

A (—4-12). B. (4;1;2). C. (0;-1;0). D. (0;1;0).
Loi giai
Chon A
x=-4
Goi H & hinh chiéu vudng géc cia M 1én (P) = MH :< y =5+t
z=2

HeMH = H(—4;5+1;2)
He(P)o5+i+1=01t=-6= H(-4-12)
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Cau 56:

Cau 57:

Cau 58:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x—=12 y-9 z-1
3

Trong khong gian voi hé truc toa do Oxyz, cho duong théng d: va mat
phang (P):3x+5y—z-2=0. Tim toa do giao diém cua d va (P).
A. (1;0;1). B. (0;0;-2). C. (L16). D. (12;91).
Loi gii

Chon B

x=12+4¢
=d:1y=9+3t (teR).

z=1+t

x—12 y-9 z-1
3 1

Taco d:

Thay x=12+4¢, y=9+3t, z=1+1 vao (P):3x+5y—z-2=0, ta dugc:
3(12+41)+5(9+31)-(1+1)-2=0 = 1=-3.
Véit=-3=x=0, y=0, z=-2.

Vay toa do giao diém ciia d va (P) la (0;0;-2).

x=4-2t
Trong khong gian Oxyz, cho dudng thing d: {y =—3+¢, giao diém cia d v&i mit phang

z=1-t

(Oxy) c6toa dd la

A. (4,-3;0). B. (2;-2;0). C. (0;-1;-1). D. (-2;0;-2).

Loi giai

Chon B

Mit phing (Oxy) c6 phuong trinh z =0.

Goi M (4-2m;-3+m;1-m) 1a giao diém ctia d v6i mit phang (Oxy) thi ta co:

I-m=0m=1.
Vay M (2;-2;0).

Trong khong gian v6i hé toa d6 Oxyz , cho 3 diém A(1;0;0), B(0;2;0), C(0;0;3) va duong
x=—t
thing d:{y=2+1. Goi M (a;b;c) la toa do giao diém cua dudng thing d véi mit phing
z=3+t
(ABC). Tinh tong S=a+b—c.

A. 6. B. 5. D. 11.

0
4

Loi gidi

Chon C
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Phuong trinh mit phang (ABC) c6 dang: %+%+§:1<:>6x+3y+22—6:0

Diém M e(d)= M (-t;2+#;3+¢). Lai vi M =d "(ABC) nén ta c6
6(—1)+3(2+1)+2(3+1)-6=0=-t=—6=1=6= M (-6;8,9)

Vaytaco S=a+b-c=-6+8-9=-7

x+3 y+1 z-3

Cau59: Trong khoéng gian Oxyz, cho duong thing d: va mit phang

1 1
(P) :Xx+2y—z+5=0. Tim toa d giao diém M cua duong thing d va mit phing (P)
A. M (-1;04). B. M (-5-2;2). C. M (0;0;5). D. M (-3;-13).
Loi giai
Chon A
x=-3+2¢

Phuong trinh tham s ctia dudng thang d : { y=—1+1¢
z=3+t

Xét phuong trinh —3+2t+2(—1+1)—(3+1)+5=0 <3t =3 < ¢=1.
= Puong thing d cat mit phing (P) tai diém M(—l;0;4).

Ciau 60:  Trong khong gian Oxyz , cho diém A(2;3;5). Tim toa d6 diém A' 14 hinh chiéu vudng goc cta
A lén tryc Oy.
A. A'(2;0;0). B. 4'(0;3;0). C. 4'(2;0;5). D. A4'(0;3;5).
Loi giai
Chon B
DANG 4. BAI TOAN LIEN QUAN KHOANG CACH, GOC

1. Khodng cdch tiv mét diém dén dwong thing — Khodng cdch gifva hai dwong thing

« Khodng cdch tir diém M dén mét dwong thang d qua diém M, c6 vécto chi phiwong i, dwoc

[ e,

|“d

xac dinh boi cong thirc |d(M ,d) =

Khodng cdch giiwa hai dwong thing song song la khodng cdch tir mot diém thudc dwong thang ndy
dén dwong thang kia.

« Khodng cdch giita hai dwong thing chéo nhau: d di qua diém M va cé vécto chi phirong i va

[a73.M|

[#.1]

d' di qua diém M' va c6 vécto chi phwong ' la |d(d,d") =
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

2. Géc giita hai dwong thing

Goc gitta hai dwong thang d, va d, cé vécto chi phiwong ii, = (a,;b;;¢,) va i, = (a,;by;¢,).

cos(d,;d,)=cosa =

Upddy| |a1a2 +b,b, + clcz|

2l Vi 0° < o < 90°.
i |-lia|  Ja? + 57+ Jad + b7+

3. Goc giira duwong thcfng va mdat phtfng

Géc giita dwong thang d cé vécto chi phirong i , =(a;b;c) va mat phang (P) c6 vécto phép tuyén

ﬁ( Py = (4; B;C) dwoc xac dinh boi cong thire:

sina = |cos(ﬁ(P) SU, )| =

i, 71| |ad+bB +cC]|

— —\/2 N s voi 0° < a <90°.
|ud|.|n(p)| a +b " +c'NA"+B +C

Cau 61:

Cau 62:

z N < 2
=— va mat phang

Trong khong gian Oxyz, khoang cich giita duong thing d :XT_lz%

(P):x+y+z+2=0 bang:

A. 3. B. ? C. ¥ D. 3.

Loi giai
Duong thang d qua M (1;0;0) va c6 vec-to chi phuong a =(1;1;-2).

Mit phing (P) 6 vec-to phép tuyén n= (LL1).

an=11+11-2.1=0
Ta ¢o: :>d//(P).
M ¢(P)

_|1+0+0+2|_\/5

o(a () =a(ar ()02
xX=2+t
Trong khong gian v6i hé toa do Oxyz , khodng cach giita duong thing A:qy=5+4¢, (1eR)
z=2+t
va mat phang (P) :2x—y+2z=0 bang
Al B.O. C.2. D. 3.
Loi gidi
Xét phuong trinh 2(2+7)—(5+41)+2(2+¢)=0< 0t +3=0.
Phuong trinh ndy vo nghiém nén A// (P) )
Chon M (2;5;2)€A.
Khi do:
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Cau 63:

Cau 64:

Cau 65:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

~ 22-5+22] .
2 (1) 428

a(a(P))=d(m.(P)

x=1-t
Trong khong gian voi hé toa dd Oxyz cho dudong thing d:{y=2+2¢ va mit phing :
z=3+t
x—y+3=0. Tinh sé do goc giita duong thang d va mit phang .
A. 60° B. 30° C. 120° D. 45°
Loi giai
Chon A
Dudng thing d c6 véc to chi phuong 1a u = (-1;2;1)
Mit phing (P) c6 véc to phap tuyén 1a n=(1;-1;0)
Goi ala goc gitta Duong thng d va Mat phang (P). Khi d6 ta c6
o un [F11+2.(=1)+1.0) 343
SInNg = —T T — > > = \/_ = —
| N ) T E S NE
Do d6 a. = 60°
Tinh khoang cach giita hai duong thang d, :izy—_3: z-2 va d,: x=3 _y+l_z-2
1 2 1 1 -2 1
A.Q. B.E. C.ﬂ. D. 3
3 5 - 2
Loi giai

d, qua M (0;3;2) c6 vtep i =(1;2;1), d, qua N(3;-1;2) c6 viep v =(1,-2;1).
[i,7]=(4;0;,-4), MN =(3;—4;0).

B C R RPN

[i.v] 42 2

Trong khong gian toa d0 Oxyz, cho mit phing (P):4x+3y—z+1=0 va duong thing
x-1_ y-6 z+4

d: 1 3 , sin clia gbc gitta dudng thing d va mit phing (P)bang
A B. 2 c.L. D. 2
13 13 13 13
Loi giai
Chon D

Mit phing (P): 4x+3y—z+1=0 c6 mdt vecto phap tuyén 1a n=(4;3;-1).

—1_y-6_ z+l

Puong thang d :x4 3 c6 mdt vecto chi phuong 1a u =(4;3;1).

Page 23



Cau 66:

Cau 67:

Cau 68:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi « la gbc giita dudng thang d va mit phang (P).

n.u 44+33+1(-1
Khi d6 sina = ‘cos( )‘ | | | oo ( )| _12
nlle| Vo r a3 (1) JRE}
Trong khong gian Oxyz cho dudng thing A: % zgz il va mit phang (a):x—y+2z=0.
Géc gifra duong thang A va mit phing (@) bing
A. 30°. B. 60°. C. 150°. D. 120°.
Loi giai

Chon A

Puong thing A ¢6 vecto chi phuong u = (1;2;-1), mat phang (@) c6 vecto phap tuyén

n=(1;,-1;2). Goi ¢ 14 goc giita duong thing A va mit phang (a), khi do

wn| p-2-2 1
— L= =30°.

) i " 66 2

sing = ‘cos(u, n)

Trong khong gian Oxyz , cho mat phang : —f3x+ y+1=0. Tinh goc tao bdi (P) véi truc Ox
?

A. 60°. B. 30°. C. 120°, D. 150°.
Loi giai

Chon A
Mit phang (P) c6 VTPT n= (—\/g ;1;0)
Truc Ox c6 VICP i = (1;0;0)

Goc tao boi (P) vai truc Ox

nil [Ba+10+00 3
‘ m B+l 7

sin((P);Ox) = |cos((P);Ox)|=

Vay goc tao boi (P) véi truc Ox bang 60°.

x=t
Trong khong gian Oxyz, khodng céch tir diém M (2;—4;-1) t6i duong thang A:{y=2-¢

z=3+2t
bang
A. V14, B. V6. C. 2414, D. 246.
Loi giai
Chon C
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Dudng thing A di qua N (0;2;3), ¢6 véc to chi phuong u = (1;-1;2)
MN =(-2;6;4); | MN,u |=(16;8,~4).

‘[W&]‘ 336

d(M,A)= — =
(M,4) i N
N R . 1A R . B x-3 y z=1 ..,
Cau 69: Trong khong gian voi hé toa d0 Oxyz, cho dudng thang (d):—zz—lzT va diém
A(2;-1;0). Khoang céch tir diém A dén dudng thang (d) bing
A AT B.ﬂ. g.@. D.ﬂ.
2 3 3
Loi giai
Chon C
Goi M (3;0;1)ed .
AM (110, (<2;-1;1) = [W;m =(2;-31)= ‘[W;uﬂ =14
AM ;u,
Vay khodng cach tir diém A dén duong thing (d) bang d(4,d) = ‘[ — d} = \/f = \/3271
u,
x=1+t
. WX _y=3 ozl N
Cau70: Chod:yy=-3-t,d :—=—1= . Khi d6 khoang cach gitta d va d' la
z=2+2t
A 13930 B Y30 c 230, . 0.
30 3 - 10
Loi giai
Chon C

Taco A(1;-3;2)ed, B(0;3;1)ed’ va &(1;—1;2),;'(3;—1;1) lan luot 1a vecto chi phuong cua d,d'

‘P’ﬂ‘ﬁ‘: 27 930

Taco d(d,d') = [ﬁ,;‘] 75 10

Cau 71: Trong khong gian Oxyz, khoang cach gitra duong thing d :XT_lz%z_izvé mit phang
(P):x+y+z+2=0 bang
A. 243, B.?. C.#. D. 3.

Loi gidi
Chon D
Dudng thing o di qua diém M (1;0;0) va c6 véc to chi phuong u = (1;1;-2).
Mit phang (P) c6 véc to phap tuyén n =(L;1;1).
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

un=0
Ta co :>d//(P).
M ¢(P)

—|1+0+0+2|—ﬁ

= A(d(P) = d(M.(P)) = =g

Céu 72: Trong khong gian véi hé toa dd Oxyz, khoang cach gitta dudng thing

a’:x_1 :y—3 = Z72 va mit phiang (P):x—2y+2z+4=0

2 2
A. 1. B. 0. C.3. D. 2.
Loi giai
Chon A
Vi duong thang d song song véi mit phang nén : Chon M (1;3;2) e d
' . [1-6+4+4]
d(d;(P)) =d(M;(P)) = =1

JP 4 (=2 +2°
DANG 5. XAC PINH PHUONG TRINH MAT PHANG CO YEU TO PUONG THANG
Dang 1. Viét phwong trinh mit phing (P) qua M va vuéng géc véi dwong thing d = AB.

ca ﬁ(l’):ﬁd:ﬂ? d
« Qua M(xy,;z,)
Phuong phap. (P): .
(P) . VTPT:ﬁ(P):ﬁd:AB

Dang 2. Viét phwong trinh mit phang qua M va chiva dwong thing d véi M ¢ d .

" Buéc 1: Chon diém A ed vamdt VICP u,. Tinh | AM u, |.

qua M

Buwéc 2: Phuong trinh mp(P S -
s p( )<VTPT n=|A4M,u, |

Cau 73:  Trong khong gian vé1 hé truc toa d§ Oxyz , phuong trinh nao dudi day la phuong trinh mat

phang di qua M (1;-1;2) va vudng goc véi dudng thang A:XTH—y—_f:g.

A. 2x—y+3z4+49=0. B.2x+y+3z-9=0. C. 2x—y+3z-9=0. D. 2x—y+3z-6.
Loi giai

Mit phang (P) vudng géc voi A nén (P) nhan vtep cia A 1a u, (2;-1;3) lam vtpt

= Phuong trinh mit phang (P) 1a: 2(x—1)-1(y+1)+3(z-2)=0 hay 2x—y+3z-9=0.

Cau 74: Trong khong gian Oxyz cho dudng thang d : xz—l _ry=2_z-

3. Mit phang (P)vudng gbc
v6i d cb mot vecto phap tuyén la:

— —

A n=(12;3). B. n=(2-1;2). C. n=(L41). D. n=(212).
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Cau 75:

Cau 76:

Cau 77:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Loi giai

Ta c6: Puong thing d : x2—1 _r=2_ Z;?’ c6 vecto chi phuong 13 a, =(2;-1;2)

Vi (P) L d nén vecto phap tuyén ctia mit phang (P)la @ = a, =(2;-1;2)

Trong khong gian Oxyz , phuong trinh mit phang di qua gc toa do va vudng goc voi duong

2 X Yy zZ ..
thang (d):—===— la:

g(d):y=7"7
A.x+y+z+1=0. B.x—y—z=1. C.x+y+z=1. D. x+y+4+z=0.
Loi giai

Mit phang (P) vudng goc véi dudng thing (d): % = % = % nén nhén véc to chi phuong
u_g; = (1;1;1) lam véc to phéap tuyén, suy ra phuong trinh mat phang (P) c6 dang:
x+y+z+D=0, mit khac (P) di qua gbc toaddonén D=0.
Vay phuong trinh (P) la: x+ y+2z=0.

Trong khong gian Oxyz, mat phang di qua diém A(O;I;O) va chira duong thing

(A):x—Z =y—1 _ z-3
1 -1 1
A. x—y+z+1=0. B.3x-y+2z+1=0. C. x+y+z-1=0. D.3x+y-2z-1=0.

c6 phuong trinh la:

Loi gidi
o AM =(2;0;3) e
Taldy diém M(2;1;3)e(A)=] == AM,u, |=(31-2)
vicpu,, =(1;-1;1)

Mit phang can tim qua 4(0;1;0) va nhan » =(3;1;-2) lam véc-to phdp tuyén c6 phuong trinh
la: 3.(x—0)+l.(y—1)—2.(z—0)=0<:>3x+y—22—1=0.

Trong khong gian Oxyz, cho duong thing d : xl—l p4 _22 = Z+2. Mit phang nio sau day
vudng goc voi duong thing d .

A (T):x+y+2z+1=0. B. (P):x—2y+z+1=0.
C.(Q):x=2y-z+1=0. D. (R):x+y+z+1=0.

Loi giai

Puong thing vudng goc véi mit phing néu vecto chi phuong cua dudng thing cing phuong
v6i vecto phap tuyén cua mit phang.

Pudng thing d ¢6 mot vecto chi phuong la u=(1; -2 1).

Mit phing (7') c6 mét vecto phap tuyén la 7, =(1; 1; 2). Do %;é _Tz ;t% nén u khong cung

phuong véi 1, . Do d6 d khong vuéng goc véi (T).
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Cau 78:

Cau 79:

Cau 80:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

: L — 201 -
Mit phiang (P) c6 mot vecto phap tuyén 1a n, =(1; -2 ; 1). Do =550 nén u cung

phuong voi Z. Do d6 d vudng goc véi (P)

. . — 1 -2 1 -
Mat phang (Q) c6 mot vecto phap tuyén 1a n, = (1 ;<25 -1). Do I=—¢ ] nén u khong

cung phuong véi z .Do d6 (d) khong vudng goc véi (Q).

, . — 1 -2 1 -
Mt phang (R) c6 mdt vecto phap tuyén 1a n, =(1; 1; 1). Do T T nén u khong ciung

phuong véi n, . Do d6 (d) khong vudng goc véi (R).

. » : 1 y=1 z—
Trong khong gian Oxyz cho diém A4( 0;—3;1) va duong thang d': x;— P 1 3 . Phuong

trinh mat phing di qua 4 va vudng goc v6i dudng thang d la:
A.3x-2y+z+5=0. B.3x-2y+z-7=0.
C.3x-2y+z-10=0. D.3x-2y+z-5=0.
Loi giai
Chon véc to phap tuyén ctia mat phing can tim la: n=u, =(3;—2;1). Mat khac mat phang nay
di qua 4 nén c6 phuong trinh la:
3(x—0)—2(y+3)+(z—1):0
& 3x-2y+z-7=0 .

Trong khong gian voi hé toa d0 Oxyz cho diém M(3; —1;1). Phuong trinh nao dudi day la

1_y+2_z-3,
2 1

phuong trinh mét phang di qua diém M va vudng goc véi duong thang A x;

A. x-2y+3z+3=0 B.3x+2y+z-8=0
C.3x-2y+z+12=0 D. 3x-2y+z-12=0
Loi giai
Chon D
Mit phang can tim di qua M(3; —1;1) va nhan VTCP cua A 1a Z = (3; —2;1) lam VTPT nén

co phuong trinh: 3x -2y +z—-12=0.

. 2 ) 1 v=1l z-—
Trong khong gian Oxyz cho diém A(O;—3;l) va duong thang d : x;— =Xz . 3 . Phuong

trinh mat phing di qua 4 va vudng goc v6i dudng thang d 1a
A.3x-2y+z+5=0. B.3x-2y+z-7=0.
C.3x-2y+z-10=0. D.3x-2y+z-5=0.

Loi giai

Chon B
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Cau 81:

Cau 82:

Cau 83:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Phuong trinh mat phing di qua 4(0;-3;1) va vudng géc véi duong thing d nén c6 VTPT
n=uqs=(3;-2;1).

Phuong trinh tong quét: 3(x—0)-2(y+3)+(z-1)=0<3x-2y+z-7=0.

Trong khong gian véi hé truc toa dd Oxyz, cho diém A(-1;3;2) va dudng thing d c6 phuong
x=1-4¢

trinh  y=¢  .Maitphing (P) chira diém A va dudng thing d c6 phwong trinh ndo dudi day?
z=2+t

A. 2x—y+2z+1=0.. B.x+y—-z=0..

C. 3x-2y-10z+23=0.. D. 2x—y+3z+4=0.

Loi giai
Chon C

Duong thing ¢ di qua diém M (1;0;2) va c6 vecto chi phuong i =(—4;1;1).

Tacd: AM =(2-3;0); | AM,ii | =(~3;-2;-10).

Mit phang (P) chita diém 4 va duong thing d co vecto phap tuyén [W,ﬁ ] =(-3;-2;-10).
Véy phuong trinh mit phang (P) 1a -3(x+1)-2(y-3)-10(z-2)=0

& 3x-2y-10z+23=0.

x=-1+2¢t
Trong khong gian Oxyz, cho diém A4(1;2;0) va dudng thang d:{ y =t . Tim phuong trinh
z=1-t

mit phang (P) di qua diém A4 va vudng goc véi d.

A.2x4+y+z—4=0. B. x+2y—z+4=0. C.2x—y—2z4+4=0. D. 2x+y—z—4=0.
Loi giai

Chon D

Do (P) vudng goc v6i d nén ta c6 % =u, =(21-1).

Phuong trinh mét phang (P) 1a 2(x—1)+1(y-2)-1(z-0)=0<2x+y—-z-4=0.

Trong khong gian véi hé truc toa dd Oxyz , cho diém A(-1;3;2) va duong thang d c6 phuong
x=1-4¢
trinh < y=¢ . Mit phing (P) chira diém A4 va duong thing d c6 phuong trinh nao dudi
z=2+t
day?
A. 2x—y+2z+1=0. B. x+y-z=0.
C. 3x-2y-10z+23=0. D. 2x—y+3z+4=0.

Loi gidi
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Cau 84:

Cau 85:

Cau 86:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Chon C
Duong thang d di qua diém B(1;0;2) vacé VICP u =(~4;1;1).
Tacd AB=(2;-3;0)=(P) c6 VIPT n=| 4B,u|=(-3;-2;-10).
Ma (P) diqua A(-1;3;2) nén (P) c6 phuong trinh: —3x—2y—10z+23=0.

Trong khong gian Oxyz , mit phing (P) di qua diém A(l; 2; O) va vudng goc voi dudng thing

+1 —1
v _Y_Z c6 phuong trinh la
2 1 -1
A . 2x+y—z—-4=0. B.2x—-y—-z+4=0.

C.2x+y+z-4=0. D.2x+y—-z+4=0.

Loi giai
Chon A
< 2 n g 4 . ox+1 y z-1 A .
Mait phang (P ) vuong goc voi duong thang T = T = suy ra n6 ¢c6 mot vecto phap

tuyén 13 n= (2, l,—l) )

Vay mit phing (P) di qua diém A(l; 2; O) va nhan n= (2, 1,- 1) lam vecto phap tuyén co

phuong trinh la:
2x-D+1(y-2)-1(z-0)=0<=2x+y—-z—-4=0.

Trong khong gian Oxyz, viét phuong trinh mét phing di qua 4(2;-3;0) va vudng goc véi

duong thing d c6 phuong trinh: xI3 = 4;)/ = 2;7 _

A x—2y+5z—-10=0.B. x-2y+5z-8=0.
C.2x-3y+4=0. D. x+2y+5z+4=0.
Loi giai

Chon B

x=3 y-4 z-7

Ta viét lai phuong trinh dudng thing d 1a: 5 5

= duong thang d c6 vecto chi phuong L_t; = (1;—2;5).

Mat phang (P) di qua 4(2;-3;0) va vudng goc véi dudng thang d
= Mp(P) qua A va nhan vecto u, = (1;-2;5) 1am vecto phap tuyén
= Phuong trinh ciia mit phang (P):x—2y+5z-8=0.

, -1 2 ,
Trong khong gian vé&i hé toa dd Oxyz , cho duong thang d :XT = % = % . Mat phang (P)
di qua diém M (2;0;-1) va vudng goc v6i d c6 phuong trinh 1a?

A. (P):x+y+2z=0. B.(P):x-y-2z=0.C. (P):x-y+2z=0.D. (P):x-2y-2=0.

Page 30



Cau 87:

Cau 88:

Cau 89:

CHUYEN PE V- HINH HQOC 12— PHUONG PHAP TQA PQ TRONG KHONG GIAN
Loi giai
d ¢6 VICP u =(1;-1;2).
(P)Ld= (P) c6 VTPT n = u =(1;-1;2).
Vay phuong trinh mét phing (P):x—2-(y-0)+2(z+1)=0< x-y+2z=0.

x+3 y-2 z-
-1

Trong khéng gian Oxyz, cho duong thang d : ! . Viét phuong trinh mat

phang (P) di qua diém M (2;0;—1) va vudng goc véi d .
A. (P):x—y—2z:O. B. (P):x—2y—2:O. C. (P):x+y+2z:O. D. (P):x—y+2z:O.
Loi gidi
Mit phang (P) vudng goc voi dudng thing d nén (P) c6 VIPT n,=u, =(1;-1;2).
Nén phuong trinh mét phing (P) c6 dang: (x—2)—(y—-0)+2(z+1)=0<x—-y+2z=0.
. . . 2 -2 .2
Trong khong gian véi hé toa d§0 Oxy, cho duong thing (d ): )le p " = Z;3 va diém
A(1;-2;3). Mt phang qua A va vudng goc véi dudng thing (d) c6 phuong trinh la:
A. x—-y+2z-9=0. B.x-2y+3z-14=0.
C.x—y+2z+9=0. D.x-2y+3z-9=0.

Loi giai
Dudng thing d c6 vecto chi phuong: u = (1;-1;2).
Vi mit phing (P) diqua A va vudng goc véi dudng thang (d) nén (P) c6 vecto phap tuyén:
n=(L-12).
= Phuong trinh mat phang (P) 1a: (x—1)—(y+2)+2(z-3)=0 < x—y+2z-9=0.

Trong khong gian véi hé truc Oxyz, cho diém A(0;0;3) va duong thing d: XT_I = y_—_ll = %
Phuong trinh mit phang di qua diém A va vudng goc voi duong thang d 1a
A.2x—y+z-3=0. B.2x-y+2z-6=0. C. 2x-y+z+3=0. D.2x-y—z+3=0.

Loi giai
Mit phing can tim di qua diém A(0;0;3)va vudng géc voi dudng thang d nén nhén véc to chi
phuong ctia dudng thang d 1a u=(2;-1;1) lam véc to phap tuyén. Do d6 phwong trinh mt

phang can tim la: 2x-y+z-3=0.
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI 3: PHUONG TRINH PUONG THANG
@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. XAC PINH PHUONG TRINH PUONG THANG
1. Dang 1. Viét phwong trinh dwong thang d dang tham sé va dang chinh tic , biét d di qua diém
M(x,;y,;z,) va cé vécto chi phwong i, = (a,;a,;a,).

« Qua M(x,;y.;z,)

Phwong phap. Ta co: d -
{- VICP:u, =(a,;a,;a,)

xX=Xx +at

Phirong trinh dwong thang d dang tham sé |d:{y =y + a,t|, (teR).

z=z +ast

X=X, Y-V, _Z7Z

Phurong trinh dwong thang d dang chinh tic |d : , (@a,a, #0).

a, a, a;

2. Dang 2. Viét phwong trinh tham sé va chinh tic ciia dwong thang d di qua A va B.
« Qua A (hay B) B d

Phurong phép. Puong thang d . A
gans { VICP:i, = AB /

3. Dang 3. Viét phwong trinh dwong thing d dang tham sé va chinh tic , biét d di qua diém M

va song song véi dwong thing A. —=
» QuaM(x;y.,;z,) M d
.« VICP:u, =u,

Phuwong phap. Ta co d :{

4. Dang 4. Viét phwong trinh dwong thing d dang tham sé va chinh tic , biét d di qua diém M
va vuéng goéc véi mét phing (P):ax+by+cz+d =0.

e Qua M
« VICP:u, =n, =(a;b;c)

Phuong phap. Ta co d :{
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5. Dang 5. Viét phwong trinh tham sé va chinh tic ciia dwong thang d la giao tuyén ciia hai mdt

phing (P) va (Q) cho trudc. r
« Qua A=(P)n(Q) A

Phwong phap. Ta co d : _ o
{- VICP i, =[n ), 1]

6. Dang 6. Viét phwong trinh tham soé va chinh tic ciia dwong thing d di qua diém M va vuéng

goc véi hai dwong thing d,, d, cho truéc. — u
[ /i
Phuong phip. Tacé d 1" 2™ ERrY d
0 : :
HOREPRAR T4 0 G yrep i, =i, i, | ok

7. Dang 7. Viét phwong trinh dwong thing d qua M va song song véi hai mit phing (P), (0).

s Qua M

Phwong phap. Ta ¢o d -
HOIS PR 14 €O { VICP: i, =[iiyii,]
8. Dang 8. Viét phwong trinh dwong thing d qua M, vuong géc dwong d' va song song mdt (P).

e Qua M

Phuong phdap. Ta co d -
{- VICP :u, =[ii,,n,]
9. Dang 9. Viét phwong trinh dwong thing d nam trong mit (P), song song mit (Q) va qua M.

s Qua M

Phuwong phap. Ta co d :
HORSpRAD: 1A O { VICP i, = [ii,,i,]
10. Dang 10. Viét phwong trinh dwong thing d di qua diém A, vuéng géc va cit dwong thing d'.

Phwong phap. 7
Viét phwong trinh mdt phang (P) qua A, vudng goc d'.

d
) . y —g‘—%—: /
Nghia la mat phang (P) :{ Qua /C’{ :

« VIPT :ii, =ii,

Tim B=d' N\ (P). Suy ra dwong thang d qua A va B
Luu y: Truong hop d' la cdc truc toa do thi d = AB, voi B la hinh chiéu cia A lén truc.
11. Dang 11. Viét phwong trinh tham sé va chinh tic ciia dwong thing d di qua diém M va cdit

dwong thang d, va vuéng géc d, cho trudc.

Phuong phap. Gia suw d "d, =H, (Hed,, Hed) d, d,
= H(x, +at; x, +a,t; x;+a,t)ed,. i H M
o [1
Vi MH Ld,= MHu, =0=1= H. / .
Uy

e Qua M

Suy ra dwong thing d _
g & mans { VTCP:ii, = MH

Dang 12. d di qua diém M (x,;y,;z,) va cat hai duong thang d,, d, :
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CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
e Cich 1: Goi M, ed,, M, ed, Tir diéu kién M, M,, M, thang hang ta tim dwoc M,, M,. Tir d6
suy ra phuong trinh dudng thang d .
e Cich 2: Goi (P)=(M,,d,), (Q)=(M,.d,).Khido d =(P) N (Q), do d6, mbt VTCP ciza d c6
thé chon 1a @ = [ 7i,, i, |.
Dang 13. d nim trong mit phang (P) va cit c4 hai duong thang d,, d,:
Tim céc giao diém A = d, " (P), B = d, n(P). Khid6 d chinh la duong thing AB.
Dang 14. d song song v6i A va cat ca hai duong thang d,, d, :
Viét phuong trinh mit phing (P) chira A va d,, mit phing (Q) chtra A va d,.
Khi dod = (P) A (0).

Dang 15. d 1a dudng vudng goc chung cia hai duong thang d,, d, chéo nhau:

2

. : T £/
e Cach I: Goi M ed,, Ned,. Tu dicu kién , ta tim dugc M, N .
MN 1L d

Khi d6, d 1a duong thing MN .

e Cach 2:

~Vidld vadld, nénmot VICP cua d co thé la: @ =[5dl ,Ezdz].

— Lap phuong trinh mét phing (P) chtra d va d,, bing céch:

+ Lay mot diém A trén d, .

+Mot VTPT cia (P) c6 the 1a: 7i, =[ d,d, |-

— Tuong tu 14p phuong trinh mét phing (Q) chira d va d, .

Khido d = (P) ~ (Q).

Dang 16. Viét phwong trinh dwong thing 4 1 hinh chiéu vudng géc ciia dwong thing A Ién
mat (P). M A

Phwong phap: Xét vi tri twong ddi cua dudng thiang A va (P).

d H

« Néu A||(P).

Chon mdt diém M trén A. A

Qua H
VTCP:u, =u,

S

Hinh chiéu d :{

/é B v S
Tim H 14 hinh chiéu cia M 1én (P). /M(

1 /4 ‘_I

« Néu An(P)=1.
Chon mét diém M # I trén A.
Tim H 1a hinh chiéu caa M 1én (P).
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Hinh chiéu vudng géc ciia A 1én (P) 1 d = IH.

Dang 17. Viét dwong thing 4 1a dwong thing ddi xing véi duwong thing A qua mit phiang (P).

Phwong phap: Xét vi tri twong ddi cua dudng thiang A va (P). M A
« Néu A||(P). 1
ny 2R R [:H
Chon mot diém M trén A. :
Tim H 13 hinh chiéu cua M 1én (P). M d
Tim M’ dbi xtimg voi M qua (P).
Puomg thing déi ximg d :1 22 M A
uon an 01 Xun . .
& Hang £ N\vTCr:i, =i, %
« Néu An(P)=1.
7 1/ fH
Chon mot di€ém M trén A. :
Tim H 14 hinh chiéu ctia M 1én (P). o d

Tim M' d6ixtimg véi M qua (P).
Qua M’

Puong thang ddi xtmg d .
g 8 g {VTCP:ﬁd:IM’

DANG 1.1 XAC PINH PHUONG TRINH PUONG THANG KHI BIET YEU TO VUONG GOC

Cau 1: Trong khong gian vé1i hé toa dd0 Oxyz cho A(l; -1 3) va hai duong thang
d : xI4 = y:Z = 2—21, d,: x;2 = y+11 = 21 . Phuong trinh duong thing qua A, vudng
gbc voi d, vacit d, 1a
A.x—1:y+1:Z—3' B.x—1:y+1:Z—3'

2 1 3 4 1 4
C.x—1:y+1:z—3. D.x—l=y+1:z—3.
-1 2 3 2 -1 -1
A R . .2 < 4 2 x-1 y-2 z-3 .
Cau2:  Trong khong gian Oxyz , cho diem M (1;0;1) va duong thang d : T T3 . Puong
thang di qua M , vudng goc v6i d va cit Oz co phuong trinh 1a
x=1-3¢ x=1-3¢ x=1-3¢t x=1+3¢
A.iy=0 B.<y=0 C.iy=t D.<y=0
z=1+t¢ z=1-t z=1+t z=1+t
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Cau 3:

Cau 5:

Cau 7:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé toa d0 Oxyz cho diem A(1;-1;3) va hai dudng thing
dlzx—3:y+2:z—l’ dzzx—Z =y+1=z—l
3 3 -1 1 -1
vudng goc véi duong thang d, va cit thang d,.

. Phuong trinh dudng thang d di qua 4,

x-1_ y+1 z-3 x-1 y+1 z-3

A. B.
5 —4 2 3 -2 3
C. x—1:y+l:z—3' D. x—I:y+1:z—3.
6 -5 3 2 -1 3

x=t

Trong khong gian Oxyz, cho diém M(L;-1;2) va hai duong thing d:{y=-1-4r,

z=6+6¢
;o x _y—1 z+2 N i aA 1 . . 2L A
d :E:T: . . Phuong trinh nao dudi day 1a phuong trinh duong thang di qua M, vuong
gocvoi d vad'?
AL x—1:y+1:z—2' B. x—1:y+1:z+2.
17 14 9 14 17 9
C. x—1:y+1:z—2' D. x—1:y+1:z—2.
17 9 14 14 17 9
xX=2+t .
Cho hai duong thing (d,):{y=1+¢ va (dz):%:%:%. Duodng thing (A) 1a duong
z=1+t

vudng goc chung cta (d,) va (d,). Phuong trinh ndo sau dau la phuong trinh cia (A)

A x—2:y—1:z+2. B. x—2:y—1:z—1.
1 1 -2 1 1 -2

C. x—lzy—4:z+l' D. x—3:y+2:z+3'
1 1 -2 1 -1 -2

Trong khong gian v6i hé toa do Oxyz, cho mit phang (P):3x+y+z=0 va duong thing
x-1 'y z+43

d =5 . Goi A la dudng thing ndm trong (P), cit va vudng goc voi d . Phuong
trinh ndo sau day 1a phuong trinh tham s ctia A?
x=-2+4 x=-3+4¢ x=1+4¢ x=-3+4¢
A.3y=3-5¢ . B.<y=5-5t . C.iy=1-5t . D.3y=7-5t .
z=3-Tt z=4-Tt z=—4-Tt z=2-Tt

Trong khong gian véi hé toa dd Oxyz, cho diém A(1;-1;3) va hai duong thang:

d: x—4=y+2=z—1, d, :x—2=y+1=z—1
1 4 -2 1 -1

vudng goc véi duong thang d, va cit duong thang d,.

. Viét phuong trinh duong thang d diqua 4,

x-=1 y+1 z-3 x=1 y+1 z-3

A. B.
2 -1 -1 6 1 5
C. x—1=y+1=Z—3. D. x—1=y+1=z—3.
6 -4 -1 2 1 3
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho duong thing d: % = yT_3 =z _32 va mat phang
(P):x—y+2z—6=0.Puong thing ndm trong (P) cit va vudng gbc v6i d c6 phuong trinh

1a?

A.x—2:y+2:Z+5. B.x+2:y—2:Z—5.
1 7 3 1 7 3

C.x—2:y—4zz+1. D.x+2:y+4:z—1.
1 7 3 1 7 3

Trong khong gian Oxyz, cho miat phing (P):x+2y+3z—7=0 va hai dudng thing
_x+3_y+2_z+2_d x+1 y+1l z—
) -1 47773 2

cét ca hai duong thang d,;d, c6 phuong trinh 1a

d, 2. Duodng thing vudng géc mit phang (P) va

A x+7=1=z—6 B. x+5=y+1=z—2
1 2 3 1 2 3
C. x+4=y+3=z+1 D. x+3=y+2=z+2
1 2 3 1 2 3
x=—1+t
Trong khong gian Oxyz , cho hai duong thang d, :XT_lzy—tl:§ vad,:iy=—1 vamat
z=-—1

phang (P) :x+ y+z—1=0. Pudng thang vudng goc véi (P) cat d, va d, co phuong trinh la

13 9 4 3
X+— y—— z—— X—— y+—- z+4+-—=
A—2=—3_-_ 3 B.—3—— 33— 3
1 1 1 1 1 1
s vl "5 p.X_Y_2Z
1 1 1 1 1 1
Trong khong gian véi hé truc toa do Oxyz , cho dudng thang (A) di qua diém M (0;1;1), vudng
x=t
goc v6i duong thang (d,):{y=1-t(reR) va cit duong thing (dz)%:yT_l=§. Phuong
z=-1
trinh cua (A)1a?
x=0 x=0 x=0 x=0
A.qy=t . B.{y=1 . C.iy=1+t¢. D.<y=0
z=1+t z=1+t z=1 z=1+t

Trong khong gian voi hé toa do Oxyz cho diém A(1;0;2) va duong thing d ¢6 phuong trinh:

-1 | . ) .
XT=%= i . Viét phuong trinh duong thang A di qua A, vudng goc va cat d .
A x—lZZ:z—Z B. x—lZZ:z—Z C. x—lZZ:z—2 D. x—lzl:z—2
1 1 1 1 1 -1 2 2 1 1 -3 1
A . -2 N 2 x-1 y-2 =z-3 \
Trong khong gian Oxyz, cho diém M (1;0;1) va duong thang 4 : = = . Puong

thang di qua Az, vudng goc véi d va cit Oz co phuong trinh 1a
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1-3¢ x=1-3¢ x=1-3¢ x=1+3¢
A.sy=0 . B.yy=0 . C.iy=t . D.<y=0
z=1+t¢ z=1-t z=1+t z=1+t¢

Trong khong gian véi hé truc Oxyz , duong vudng goc chung ciia hai duong thang chéo nhau

x=2 y-3 z+4 x+l y-4 z-4

d va d c6 phuong trinh
2 3 -5 T3 T Ty oo
N x—2:y+2:Z—3' B.ﬁzy—2zz—3
2 3 4 2 3 -1
C.x—2:y+2:z—3. ]).f_l:z_l
2 2 2 1 1 1
Trong khong gian véi hé truc toa dd Oxyz, cho mit phang (P):2x+y—2z+9=0 va duong
thing d:x_1 AL 2_3. Phuong trinh tham sé cua dudng thing A di qua A4(0;-1;4),

vudng gbc véi d vanam trong (P) la:

x =5t x =2t x=t x=—t
A. AJy=-1+¢. B. A:sy=t . C.A:xy=-1. D. A:{y=-1+2¢.
z=445t z=4-2t z=4+t z=4+¢

Trong khoéng gian Oxyz, cho mit phing (P):x+2y+z—4:0 va duong thang
x+l y z+2

d: ST 3 Phuong trinh dudng thing A nam trong mit phing (P) , ddng thoi cit va

vudng goc v6i duong thing d 1a

x—-1_ y+1 z-2 B x+1 y+3 z-1
5 -1 2 C 5 -1 37
x-1 y-1 z-1 D x—-1 y-1 z-1
5 1 37 B T -
x+3:yT+1:i1 va mit phang
(P):x+y-3z-2=0.Goi d' 1a duong thing ndm trong mit phing (P), cét va vudng goc véi

A.

C.

Trong khong gian Oxyz, cho dudng thing d:

d . Puong thang d' c6 phuong trinh 1a

x+1_l_z+l B x+1_l_z+1 C x+l_l_z+1 D x+1_1_z+1
2 -5 1 T2 5 1 T =2 5 1 22 5 -1°
Trong khong gian v6i hé toa do Oxyz, cho hai dudong thang A .X;—l :ylez = Zzl va

x+2 y-1 z+2
T4 1 A
nao sau day?

A. M (0;-2;-5). B. N(;-1;—4). C. P(2;0;1). D. O(3;1;-4).

A, . Puong thang chira doan vudng goéc chung cia A, va A, diqua diém

DANG 1.2 XAC PINH PHUONG TRINH PUONG THANG KHI BIET YEU TO SONG SONG

Cau 19:

Trong khong gian v6i hé toa dd Oxyz , cho diém M (1;-3;4), duong thing d c6 phuong trinh:

al ; 2_Y _55 =z _12 va mit phang (P): 2x+z-2=0. Viét phuong trinh dudng thang A qua

M vudng goc véi d va song song véi (P).
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x-1_ y+3 z-4 x-1_ y+3 z-4

A. A . B. A: )
1 -1 -2 -1 -1 -2

C.A- x—1:y+3:z—4. D.A:x_1=y+3=2+4.
1 1 -2 1 -1 2

Trong khong gian Oxyz, cho miat phang (P):2x—y+2z+3=0 va hai duong thang

dl:ﬁzy—l:z+1;d2:x—2:y—1:z+3
3 -1 1 1 -2

sao cho AB song song véi mit phang (P) . Tap hop trung diém cta doan thing 4B 1a

. Xét cac diém 4, B lan lugt di dong trén d, va d,

A. Mot dudng thang c6 vecto chi phuong i = (-9;8;-5)
B. M6t duong thing c6 vecto chi phuong i =(-5;9;8)
C. Mot dudng thang c6 vecto chi phuong i = (1;-2;-5)
D. Mot dudng thang c6 vecto chi phuong i = (1;5;-2)

Trong khong gian Oxyz, cho diém 4(3;2;—4) va mit phang (P):3x—2y-3z-7=0, dudng
thang d : x—2 p +24 =z _ . Phuong trinh nao sau day 1a phuong trinh duong thiang A di qua
A, song song (P) va cit duong thing d ?

x=3+11¢ x=3+54t x=3+47¢t x=3-11¢
A dy=2-54t B.{y=2+11 . C.ly=2+454 .  D.{y=2-47t .

2= —4+471 2= —4-471 Z=—4+1l 2= —4+54
Trong khong gian véi hé toa do Oxyz, cho diém M (1;-3;4), duong thang

:x_;z - y_55 =272 vd mit phang (P): 2x+z-2=0. Viét phuong trinh dudong thing A

qua M vudng gbc v6i d va song song vai (P).

d

-1 y+3 z-4 x-1_ y+3 z-4

A AT . B. A: .
1 -1 -2 -1 -1 -2

C.A:x—1:y+3zz—4. D.A:x_1=y+3:2+4.
1 1 -2 1 -1 2

Trong khong gian v6i hé toa do Oxyz, cho diém A (1; -2; 3) va hal mat phéng
(P) tx+y+z+1=0, (Q) : x—y+z—2=0. Phuong trinh nao dudi day la phuong trinh duong

thang di qua A, song song véi (P) va (Q) ?

x=1 x=-1+t x=1+2¢ x=1+t¢
A qy=-2 B.qy=2 C.jy=-2 D.jy=-2
z=3-2¢ z=-3-t z=3+2t z=3-t

Trong khong gian Oxyz, cho diém 4(2;0;—1) va mit phang (P):x+y—1=0. Dudng thang di
qua A dong thoi song song véi (P) va mat phang (Oxy) c6 phuong trinh 1a

x=3+t x=2+t x=1+2t xX=3+t
A.qy=2t . B.qy=—t . C.qy=-1 . D. <y=1+2t.
z=1-t z=-1 z=-—t z=—t
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Trong khong gian toa do Oxyz, viét phuong trinh chinh tic ctua duong thang di qua diém

A(3;-1;5) va cung song song v6i hai mat phing (P):x—y+z-4=0, (Q): 2x+y+z+4=0

x-3 y+l z-5 x-3 y+l z-5

A. d: . B. .
2 1 -3 2 -1 -3

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

Trong khong gian véi hé truc toa do Oxyz, cho hai mit phing (a) x—=2y+z-1=0,
(B):2x+y-z=0 vadiém A(1;2;-1). Puong thang A di qua diém A va song song voi cé hai
mit phiang (a),( p ) c6 phuong trinh 1a

x—=1 y-2 z+1 x—=1 y-2 z+1

A. . B.
-2 4 -2 1 3 5
C. x—lzy—2:Z+1' D.£:y+2:z—3
1 -2 -1 1 2 1

Trong khong gian Oxyz, cho ba diém 4(1;0;0), B(0;2;0), C(0;0;3). Pudng thing di qua
tam dudng tron ngoai tiép tam giac 4BC, song song v4i mat phing (Oxy) va vudng goc voi

AB.

13 13 13 13
X=—-t x=—-2t xX=—+2t X=——-t
98 98 98 98
A ——ﬂ9+2t B —ﬂ9+t C —ﬂ9+t D —ﬂ9+2t
-3\Y 49 . -\ 49 . -\ 49 . -3\ 49 .
135 135 135 135
zZ=—" zZ=—" Z=— zZ=—""
98 98 98 98

Trong khong gian v6i hé toa dd Oxyz, cho mit phang (a):x—2z—6 =0 va dudng thang
x=1+t¢

d:{y=3+t .Viét phuong trinh dudong thang A nam trong mit phang ((x) cit dong thoi vuodng
z=—1-t

g0c voi d.
A x—2:y—4:z+2. B. x—2:y—4:z+2.
2 1 1 2 -1 1
x=2 y-3 z+2

x-2 y-4 z-2

C. D.
2 -1 1 2 -1 1
Trong khong gian Oxyz, cho ba duong thang dlzx—3=y+1=z—2; d2:x+1=l=z+4 va
2 1 -2 3 2 -1
x+3 y-2 =z . 2 . 2 N . N
d,: 1 =—1=g.£)u30'ng thang song song vadi ds, cat di va d» ¢d phuong trinh la
N x—3:y+1:z—2' B. x—3:y+1:z—2'
4 1 6 —4 1 —6
c.Xtl_»y _z-% p. Xl _z+4
4 -1 6 4 -1 6
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=-1+3t
. - 1 z-2
Trong khong gian Oxyz, cho cac duong thang a’lzx 3 =y;- == 5 d, qy=-2t
z=—4—t
x+3 y—2 z . ° L. W L, aA .- \ , \
d,: 1 :—IZE.Duong thang song song véi d, va cat dong thoi d, va d, co phuong trinh
la:
Ay _z74 p. X1y _z*t4
4 -1 6 4 -1 6
C. x—3:y+l=z—2' D. x—3:y+1:z—2'
4 1 6 —4 1 -6

Trong khong gian v&i hé toa dd Oxyz , viét phuong trinh tham sé cua duong thing di qua diém
M (1;3;—2) , dong thoi song song voi giao tuyén cta hai mit phing (P): x+y-3=0 va
(Q): 2x—y+z-3=0.

x=1+3¢ x=1-3¢ x=1+t¢ x=1+¢
A y=3-t . B.yy=3+t . C.yy=3-t . D. {y=3+t
z=-2+t z=-2+t z=-2-3t z=-2-3t
y—1 z+2

, mit phing

Trong khong gian véi hé toa do Oxyz, cho duong thing d :%ZT 5

(P):2x+y+2z-5=0va diém A(l;l;—Z). Phuong trinh chinh tac cua duong théng A diqua
diém A song song v4i mit phang (P) va vudng goc véi d la:
x—lzy—l:ZJrZ' B.A:x—lzy—l:z+2'
1 2 -2 2 1 -2
x=1_ y-1 z+2

A. A:

x=1_ y-1 z+2

C. A: D. A:
2 2 -3 1 2 2
Trong khong gian véi hé toa do Oxyz, cho mit phing (P):x+ y—z+9=0, duong thing
x=3 y—3 Z . 4.2 e . \ 2 . L2 4
d: " :TZE va diém A(l;2;—l). Viét phuong trinh duong thang A di qua diém A4 cat
d va song song v6i mit phang (P).
A x—lzy—2:z+1. B. x—lzy—2:z+1.
-1 2 1 1 2 -1
C. x—lzy—2:Z+1. D. x—lzy—2:Z+l.
1 2 1 -1 2 -1
Trong khong gian, cho mit phang (P): x+y—z-4=0 vadiém A4(2;-1;3). Goi A la dudng

thing di qua 4 va song song v6i (P), biét A cé mot vecto chi phuong 1a U= (a;b;c), dong thoi

A dong phang va khong song song v6i Oz . Tinh a4
c

P B.4-. c.e-_1 p. -
C

!
c c c 2 2

DANG 1.3 PHUONG TRINH PUONG THANG HINH CHIEU, POI XUNG

Cau 35:

Trong khong gian Oxyz, cho mt phang (a):2x+y+z-3=0 va duong thang
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

4 —_ — 2 L7z 2 L. . v
: x~3|— 4 63 . T Viét phuong trinh duodng thang d' doi xing véi duong thang d qua

mat phang (a) .

d

x y+5 z—4 x y—5 z+4
-7 -2 -7 -2
x y—5 z—4 x y-5 z—4
-7 -2 mo-17 2

Trong khong gian véi hé toa d0 Oxyz, cho duong théng d: x2—1 _Y 12 = z+1

(P):x+y+z-3=0.Dudng thang d’ 1a hinh chiéu ciia d theo phuong Ox lén (P), d' nhan

va mit phang

ii =(a;b;2019) 1a mdt vecto chi phuong. Xéc dinh tong (a+b).

A. 2019. B. —2019. C. 2018. D. -2020.

Trong khong gian Oxyz , cho mt phang (a):x+y—z+6=0 va duong thing
x—1 y+4 =z

d :T =3 =5 Hinh chiéu vuoéng goc cia d trén (a) c6 phuong trinh la
A x—i—1:y+4zz—1. B.£:y+5:z—1
2 3 5 2 3 5
c. Xt3_y_z-1 p X_y-5_z-1
2 3 5 2 3 5

Trong khong gian véi hé toa dd Oxyz, cho mit phing (P):x+y—z—1=0 va dudng thing
d: ijLz 4 _24 = zt . Viét phuong trinh duong thang 4’ 1a hinh chiéu vudng goc ciia d trén
(P)-
AL d,:x+2_l=z+l' B. d,:x—2:l=z—1

-5 2 7 -5 2
C,d’;x+2:Z:Z+1_ D.d,:x—2:Z:Z—l.
7 5 2 7 5 2

Trong khong gian véi hé toa dd Oxyz, cho duong thiang d x2—1 P4 I 2 = Z;Ll va mit phang
(P):x+y+z-3=0.Duodng thing d' 1a hinh chiéu ciia d theo phwong Ox 1én (P); d' nhan
i (a;5;2019) lam mot vécto chi phuong. Xéc dinh tong a+5 .
A. 2019 B. 2019 C. 2018 D. -2020

Trong khong gian voéi hé toa do Oxyz, cho mit phing (P): x+y+z-3=0 va dudng thing
d :% = yTH -z _12 . Hinh chiéu ctia d trén (P) c6 phuong trinh 1a duong thing d'. Trong céc
diém sau diém nao thudc duong thing d':
A. M(2;5;-4). B. P(1;3;-1). C. N(1;-1;3). D. 0(2;7;-6).

. . . -1 -2 1 ,
Trong khong gian véi hé toa do Oxyz , cho dudng thang d : x2 =2 " I va mat phang

(P):x+y+z-3=0.Dudng thing d' 1a hinh chiéu cia d theo phuong Ox 1én (P), d' nhan
ii =(a;b;2019) 1a mot vecto chi phuong. X4c dinh tong (a+b).
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A. 2019. B. -2019. C. 2018. D. -2020.

Ciu 42: Trong khong gian v&i hé toa d0 Oxyz , cho dudng thang d : xl—l = y2—1 =z _12

(P) :2x+y+2z-1=0.Goi d' 14 hinh chiéu ctia dudng thang d 1én mit phang (P) , véc to chi

va mit phang

phuong ciia dudng thang d' 1a

Ao uy=(5;-6;-13).  B.u, =(5;-4;-3). C.u,=(5:16;13).  D.u, =(5;16;-13).
Chu43: Trong khong gian Oxyz cho mdt phing (P):x+y+z-3=0 va dudng thing

d:£:y+1:z—2
1 2 -1
x+1 y+1 z+1

. Hinh chiéu vuéng goc clia d trén (P) c6 phuong trinh la

x=1 y-1 z-1

A. B. .
-1 -4 5 3 -2 -1

C. x—lzy—lzz—l. D. x—1:y+4:z+5
1 4 -5 1 1 1
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DANG 1.4 XAC PINH MOQT SO PHUONG TRINH PUONG THANG PAC BIET

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Hai duong thing d,,d, ct nhau tai diém A(x,;,;z,) va c6 vécto chi phuong [an luot 1

Jl(al;bl;cl)’g(aZ;bz;c2)
Puong thang phan gidc ctia goc tao boi hai duong thang nay c6 vécto chi phuong duge xac
dinh theo cong thic

1 - 1 — 1 1

ﬁ:—-u i—-u S —————— a'b'c i—
| | ,/a,2+bf+cf(“ i) ,/a§+b;+c;(

Chi tiét c6 hai phan giac:

a,;b,3c,)

Néu u, u2 >0=1u= | ! | LT | ! | u2 la vécto chi phuong ctia phan
U, u,

. 9 e I3 o~ . N 2 . 1 —_— 1
giac tao boi goc nhon gitra hai duong thang va i = H ‘U, | | u2 la vécto chi phuong ctua
ul uZ

phan giac tao boi goc tu giita hai duong thang.
Néu u, u2 >0=1u= | ! | 17 | ! | u2 la vécto chi phuong ctia phan
ul u2

s e e 1oL 2 N
giac tao boi goc tu gitra hai duong thang va u = H ‘U, | | u2 la vécto chi phuong ctia phan
u u,

giac tao bai goc nhon gitta hai dudng thing.
Trong khong gian voi hé toa dd Oxyz, cho tam gidc 4BC ¢6 A4(-1;3;2), B(2;0;5), C(0;-2;1).
Viét phuong trinh dudng trung tuyén 4M cla tam giac ABC .

AL AM:x+1:y_3=Z_2 B. AM:x—l:y—3:Z+2
2 —4 1 2 —4 1

C. AM:x—1:y+3:z+2 D. AM:x—2:y+4:z+1
2 4 -1 1 -1 3

Trong khong gian Oxyz, cho 4(2;0;0), dudng thing d di qua A ct chiéu am truc Oy tai
diém B sao cho dién tich tam gidc OAB bang 1. Phuong trinh tham s6 dudng thang d 1a

x=1-2t x=2+2t x=2-2t x=2-2t
A Y=t . B.yy=-t . C.qy=—t . D.yy=t
z=0 z=0 z=0 z=1
-8 4 8

Trong khong gian Oxyz cho hai diém A(2;2;1), B(— 3 5 g) Puong phan giac trong cta tam

giac OAB co6 phuong trinh la

x=0 x =4t x=14¢ x=2t

A.{y=t B. {y=t C.iy=2t D. yy =14t

z=t z=—t z=-5t¢ z=13¢
x=4+t

Trong khong gian voi hé truc toa d0 Oxyz cho hai dudong thing diy=—4-t;

z=6+2t

x-5 y—-11 z-5 . 2 . 2 A . o

d,: 5 = p = . Puong thang d di qua A(S;—3;5) cat d,;d, lan lugt & B,C .Tinh ti
. AB
SO —.
AC
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Cau 48:

Cau 49:

Cau 50:

Cau 51:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. 2. B. 3. C.l. D.l.
2 3

Trong khong gian voi hé truc toa dd Oxyz, cho 2 diém M (1;2;3), A(2;4;4) va hai mat phing
(P):x+y-2z+1=0, (Q):x-2y—-z+4=0. Viét phuong trinh duong thangA di qua M,
cit (P),(Q) lan luot tai B,C sao cho tam gidc ABC cantai A vanhan AM lam duong trung

tuyén.

N x—1=y—2=2—3' B. x—lzy—2:z—3'
1 -1 -1 2 -1 1

C. x—lzy—2:z—3 D. x—lzy—222—3.

1 -1 1 -1 -1 1
Trong khong gian véi h¢ toa dd Oxyz cho tam giac ABC biét A(2;1;0),B(3;0;2),C(4;3;—4) .
Viét phuong trinh dudng phan giac trong goc ~ A.

x=2 x=2 x=2+t x=2+t
A.3y=1+¢ B. <y=1 C.y y=1 D.5 y=1

z=0 z=t z=0 z=t
Trong khong gian véi hé toa dd Oxyz, cho duong thang d :%:%: 212, mit phang

(P):x+y—-2z+5=0 va A(1;-1;2). Duong thing A cit d va (P) lan luot tai M va N sao

cho A 1a trung diém ctia doan thing MN . Mot vecto chi phuong cua A 1a

A. i =(4;5;-13). B. i =(2;3;2). C.u=(1;-1;2). D. i=(-3;5;1).
Trong khong gian véi hé toa do Oxyz, cho hinh vudng 4BCD biét A(L;0;1), B(1;0;-3) va

diém D c6 hoanh d¢ 4m. Mit phing (4BCD) di qua gdc toa o O. Khi d6 duong thing d 1a

truc dudng tron ngoai tiép hinh vuéng ABCD c6 phuong trinh

x=-1 x=1 x=-1 X=
A.d:qy=t . B.d:qy=t . C.d:iy=t . D.d:{y=1.
z=-1 z=-1 z=1 z=t
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Cau 52:

Cau 53:

Cau 54:

Cau 55:

Cau 56:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang A, :xrl P4 ;2 = Z;H va

A, :x+l =y—2 _ z+1
1 2 -3

phan gidc d ciia goc nhon tao bdi A, A, va nam trong mit phang (P).

cdt nhau va cing nim trong mét phang (P). Lap phuong trinh duong

x=-1 x=—1+t
A.d:qy=2 ,(te]R). B.d:qy=2 ,(teR).
z=—1+t z=-1+2¢
x=-1+t x=-1+t¢

C.d: y=2—2t,(teR). D.d: y=2+2t,(te]R)
z=—1-t z=-1

Trong khong gian toa dd Oxyz, cho tam giac ABC biét A(L,0;-1), B(2;3;-1), C(-211).
Phuong trinh duong thang di qua tim dudng tron ngoai tiép cla tam gidc 4ABC va vudng goc

v6i mit phang (A4BC) la:

x-3 y-1 z-5 B X z

3 -1 5 315

C. x—lzlzzjtl. D. x—3:y—2:z—5.
1 -2 2 3 -1 5

A.

Trong khong gian Oxyz, cho tam gidc nhon ABC co H(2; 2;1), K(—g;—;g} O lan luot 1a

hinh chiéu vuéng goc ciia 4, B, C trén cac canh BC, AC, AB.Puong thing d qua 4 va
vudng géc véi mét phang (4BC) c6 phuong trinh la

— X=—> V-
A.d:x+4:y+1:z 1' _ 3

C.d: 9 - 9 - 9. D.d:2=Y"2_
1 -2 2 1 2 2

Trong khong gian Oxyz , cho tam gidc ABC ¢6 A(2;3;3), phuong trinh dudng trung tuyén ké

x-3 y-3 z-2
-1 2 -l
x=2 y-4 z-
2 -1 -l
A us=(21-1). B.u>=(L-50).  C.us=(0L-1).  D.uw=(L21).

tt B la

, phuong trinh duong phin giac trong cua goc C la

. Puong thing 4B c6 mot véc-to chi phuong 1a

Trong khong gian Oxyz, cho miat phing (P):x—l—y—l—z—3:0 va duong thing

1 _2 2 Lo . 2
:%:%: z . . Duong thang d' d6i xing voi d qua mat phang (P) c6 phuong trinh 1a
A x—lzy—lzz—l. B. x—lzy—lzz—l.
-2 7 1 2 7
y+1 z+1 D x+1 y+1 z+1

2 7 1 -2 7

d

C.

1
x+1
1
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Cau 57:

Cau 58:

Cau 59:

Cau 60:

Cau 61:

Cau 62:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+3¢

Trong khong gian Oxyz , cho duong thing d:{y=-3 . Goi A la dudng thing di qua diém
z=5+4¢

A(1;-3;5) va c6 vecto chi phuong u(1;2;-2) . Dudng phan gidc ciia goc nhon tao béi d va A

c6 phuong trinh 1a

x=—1+2¢ x=—1+2¢ x=1+7t x=1-¢
A.qy=2-5¢ . B.{y=2-5t . C.<y=-3+5t. D.yy=-3
z=6+11¢ z=—6+11¢ z=5+t z=5+7t

Trong khong gian Oxyz, cho mit phang (P):2x—y+z-10=0, diem A(1;3;2) va dudng
x=-2+2t
thing d :{y =1+t . Tim phuong trinh duong thang A cit (P) va d lan luot tai hai diém M
z=1-t

va N sao cho A 1atrung diém cua doan MN .

A x+6:y+1:z—3. B. x—6:y—1:z+3.
7 4 -1 7 4 -1

C. x—6=y—1=2+3. D.x+6=y+1=z—3.
7 —4 -1 7 —4 -1

Trong khong gian voi hé toa &6 Oxyz viét phuong trinh dudng thang giao tuyén cta hai mat

phang (a):x+3y—z+1=0, (B):2x—y+z-7=0.

A x+2=l=z+3 B.x—2=Z=z—3

2 -3 -7 2 3 7
c. X _y=3_z-10 p *-2_»y_z-3

-2 3 7 -2 3 7

Puong thang A 1a giao tuyén ctia 2 mit phang: x+z—-5=0 va x—2y—z+3=0 thi c6 phuong
trinh 1a
A.x+2:y+l:i B.x+2:y+l:i

1 30 -1 1 2 -1
C. x—2=y—1:z—3 D. x—2:y—1:z—3

1 1 -1 1 2 -1

Trong khong gian véi hé toa d6 Oxyz, goi (a) la mat phang chira dudng thing

(d):x;2 :yT_z’:g va vudng goc véi mit phing (B):x+y—2z+1=0. Hoi giao tuyén cua
() va (B) di qua diém nao?
A. (0;1;3). B. (2;3;3). C. (5;6;8) D. (1,-2;0)
Puong thang A 1a giao ctia hai mit phing x+z-5=0 va x—2y—2z+3=0 thic6 phuong trinh
la
x+2 y+1_ z Bx+2_y+1_i

T 30 -1 T 2 -1
C. x—2:y—1:z—3 D x—2:y—1:z—3

1 1 -1 T 2 -1
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x=2—t
Cau 63: Trong khong gian v6i hé toa d6 Oxyz cho hai dudong thing d:{y=1+2¢t va
z=4-2t

" xT_4 = y—;l = % Phuong trinh ndo duédi day 1a phuong trinh dudng thiang thudc mat phing
chtra d va d' d6ng thoi cach déu hai duong thing do.

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

A. B.
3 1 -2 1 -2 2
C. x—3=l=z—2. D. x+3=y—2=z+2'
1 -2 2 -1 2 -2

Ciu 64: Trong khong gian véi hé truc toa dd Oxyz , cho duong thang d va mit phang (P) lan luot co
phuong trinh XTH = % _ iz 2

thing Acét d va (P) lan luot tai M va N sao cho A 14 trung diém cta doan thing MN la:

va x+y—2z+8=0, diém 4(2;—1;3). Phuong trinh duong

AL x+1:y+5:z—5 B. x—2:y+1:z—3
3 4 2 6 1 2

C. x—5:y—3:z—5 D. x—5:y—3:z—5
6 1 2 3 4 2
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PHUONG PHAP TOA PO
TRONG KHONG GIAN

| CHUONG |

BAI 3: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP TRAC NGHIEM.

DANG 1. XAC PINH PHUONG TRINH PUONG THANG
1. Dang 1. Viét phwong trinh dwong thing d dang tham sé va dang chinh tic , biét d di qua diém
M(x,;y,;z,) va cé vécto chi phwong i, = (a,;a,;a,).

* Qua M(x,;y.;z2,)

Phuwong phap. Ta co: d :
Phiwrong phdp { VICP:ii, = (a;;a,;ay)

xX=Xx +at
Phirong trinh dwong thang d dang tham sé |d:{y =y + a,t|, (teR).

z=z +ast

Phuong trinh dwong thang d dang chinh tic |d : > = > = |, (a,a,a;, #0).

2. Dang 2. Viét phwong trinh tham sé va chinh tic ciia dwong thang d di qua A va B.
» Qua A (hay B) B d

Phirong phdp. Puong thing d : __ A
g ans { VTCP:ii, = AB /

3. Dang 3. Viét phwong trinh dwong thing d dang tham sé va chinh tic , biét d di qua diém M
va song song vdi dwong thing A.

—’ZA

« QuaM(x;y.z,) M d
« VICP:u, =u,

Phuwong phap. Ta co d :{
4. Dang 4. Viét phwong trinh dwong thing d dang tham sé va chinh tic , biét d di qua diém M
va vuéng géc véi mat phang (P):ax+by+cz+d =0.

e Qua M
« VICP:u, =n, =(a;b;c)

Phuong phap. Ta co d :{

5. Dang 5. Viét phwong trinh tham sé va chinh tic ciia dwong thing d la giao tuyén ciia hai mt

phing (P) va () cho trudc.
!
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* Qua A=(P)n(Q)

Phwong phap. Ta co d : _ .
{- VICP i, =[n ), 1]

6. Dang 6. Viét phwong trinh tham sé va chinh tic ciia dwong thing d di qua diém M va vuéng

géc véi hai dwong thing d,, d, cho trudc. . —
u, j“dz
Plueong php. Tacé " 2™ 1d d
wong php. Tacé d < VICP: i, =[d, .i, ] 1 d2/

7. Dang 7. Viét phwong trinh dwong thing d qua M va song song véi hai mit phing (P), (0).

Phueong phap. Taco d:|” 2™
wong phdp. Ta c6 d 4 VICP: i, [, i,
8. Dang 8. Viét phwong trinh dwong thing d qua M, vuong géc dwong d' va song song mdt (P).

. M
Phuong phdap. Ta co d - Qua - L
e VICP:u, =[u,,n,]
9. Dang 9. Viét phwong trinh dwong thing d nam trong mit (P), song song mit (Q) va qua M.

Phueong phap. Taco d:|” 2™

0 ) :

HOHSRRAR: SACO0 T2\ yrep i, =7y,

10. Dang 10. Viét phwong trinh dwong thing d di qua diém A, vuéng géc va cit dwong thing d'.

Phuwong phap.
Viét phirong trinh mdt phang (P) qua A, vuéng goc d'.

/{ 7
, . Qua A p E
Nghia la mdt phéng (P):{ Qua '

« VIPT :ii, =ii,

Tim B=d' N\ (P). Suy ra dwong thang d qua A va B
Luu y: Truong hop d' la cdc truc toa do thi d = AB, voi B la hinh chiéu cia A Ién truc.

11. Dang 11. Viét phwong trinh tham sé va chinh tic ciia dwong thang d di qua diém M va cit
dwong thang d, va vuéng géc d, cho trudc.

Phuong phdp. Gia s d nd, =H, (Hed,, Hed) d, d,
= H(x, +at; x, +a,t; x;+a,t)ed,. d H M

o [1
Vi MH Ld, = MHu, =0=1t= H. / u,

e Qua M

Suy ra dwong thing d - _
4 & & {- VICP:u,=MH

Dang 12. d di qua diém M (xy)5¥452,) Va cat hai duong thang d,, d,:
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e Cich 1: Goi M, ed,, M, ed, Tir diéu kién M, M,, M, thang hang ta tim dwoc M,, M,. Tir d6
suy ra phuong trinh dudng thang d .
e Cich 2: Goi (P)=(M,.,d,), (Q)=(M,,d,).Khido d =(P) " (Q), do d6, mot VTCP ciia d ¢6

thé chon 1a @ = [ 7i,, i, |.

Dang 13. d nam trong mit phing (P) va cit ca hai duong thang d,, d,:

Tim céc giao diém A = d, "(P), B = d, n(P). Khi d6 d chinh la duong thing AB.
Dang 14. d song song v6i A va cat ca hai duong thang d,, d, :

Viét phuong trinh mét phing (P) chira A va d,, mét phing (Q) chua A va d,.
Khi dod =(P) N (Q).
Dang 15. d 1a dudng vudng goc chung cia hai duong thang d,, d, chéo nhau:

., . < ax ... |MN_Ld, .
e Cach I: Goi M ed,, Ned,. Tu dicu kién , ta tim dugc M, N .
MN 1d,

Khi do, d 1a duong thang MN .

e Cach 2:

~Vid Ld vidLld, nénmdt VICP cua d cothé la: a=[a,,d,, |.

— Lap phuong trinh mt phang (P) chira d va d, , bang cach:

+ Lay mot diém A trén d, .

+Mot VTPT cia (P) c6 thé la: 7i, =[d,d, |-

— Tuong tu 14p phuong trinh mét phing (Q) chira d va d, .

Khidé d = (P) n ().

Dang 16. Viét phwong trinh dwong thang J 13 hinh chiéu vudng géc ciia dwong thing A 1én
mat (P). M A

Phwong phap: Xét vi tri tuong dbi ciia duong thang A va (P).

d H

« Néu AJ|(P).

Chon mdt diém M trén A.

/6 R
Tim H 14 hinh chiéu cia M 1én (P). AM/

A

Qua H
VTCP:u, =u,

E

7

Hinh chiéu d :{

« Néu AN (P)=1.

Chon mét diém M # I trén A.

Tim H 1a hinh chiéu caa M 1én (P).

Hinh chiéu vudng géc ciia A 1én (P) 1a d = IH.

Dang 17. Viét dwong thing d 1 dwong thing ddi xing véi duwong thing A qua mit phiang (P).
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Phwong phap: Xét vi tri tuong dbi ciia duong thang A va (P).

« Néu AJ|(P).

Chon mdt diém M trén A.

Tim H 14 hinh chiéu cia M 1én (P).

Tim M’ dbi xtimg voi M qua (P).

Puong thang d6i xtmg d :{

Qua M’
VTCP:i, =i,

« Néu AN (P)=1.

Chon mét diém M trén A.

Tim H 1a hinh chiéu caa M 1én (P).

Tim M' d6ixing véi M qua (P).

Puong thang d6i xing d :{

Qua M’
VTCP:ii, =IM"

DANG 1.1 XAC PINH PHUONG TRINH PUONG THANG KHI BIET YEU TO VUONG GOC

Cau 1:

Trong khong gian véi hé toa d0 Oxyz cho A(L;—13) va hai duong thing
x—4 y+2 z-1 d‘x—2_y—|—1_z—
1 4 =27 71 ~1

gbc voi d, vacat d, 1a

1 ,
d, . Phuong trinh duong thang qua 4, vudng

A x—=1 y+1 z-3 B x=1 y+1 z-3

2 1 3 T4 1 4
C x—1_ y+1 z-3 D x—1 y+1 z-3
-1 2 3 7 2 ~1 -1
Loi giai

Goi d 1a duong thing qua 4 va d cit d, tai K.Khidé K(2+4 —1—#;141).

Ta co R:(l+t; —t;1-2).

buong 4K 1 d, & ﬂ(';l =0, voi u, = (1; 4; —2) 1a mét vecto chi phuong cia d, .
Dodd 1+1—4t—2t+4=0&1=1,suyra ﬁz(Z; —1-1).

, -1 1 —
Vay phuong trinh duong thang d : x2 =2 +1 == 13 .

I y-2 =z

|
|
|
'cu
g)
3
oQ

Trong khong gian Oxyz, cho diém M (1;0;1) va duong thing d : xl_

thang di qua M , vudng goc v6i d va cit Oz co phuong trinh 1a
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Cau 3:

Cau 4:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1-3¢t x=1-3¢t x=1-3¢t x=1+3¢
A.qy=0 . B.yy=0 . C.iy=t . D.<y=0
z=1+t z=1-t¢ z=1+t¢ z=1+t
Loi giai

Puong thing d c¢6 mot vecto chi phuong 13 u = (1;2;3).

Goi A 1a dudng thang di qua M , vudng goc v6i d va cit Oz.

Goi N(0;0;1)=AN0z = MN =(-1;0;¢-1).

AldeMNu=0 <t :g — MN = [—1;0;%). Khi d6 MN cung phuong véi iz: = (—3;0;1)
Puong thang A di qua diém M (1; 0; 1) va ¢6 mot vecto chi phuong (—3; 0;1) nén c6 phuong

Trong khong gian véi hé toa d0 Oxyz cho diém A(1;-1;3) va hai dudng thing

x=3 y+2 z-1

d : = = , d,
3 3 -1 1 -1
vudng goc véi duong thang d, va cit thang d,.

d :x_2:y+lzzl—1. Phuong trinh duong thing d di qua 4,

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

A. .
5 —4 2 3 -2 3
C. x—1:y+1:Z—3. D. x—1:y+1:z—3.
-6 -5 3 2 -1 3
Loi giai
Chon C

Goi M (2+t;—1—t;1+1)=d nd,voi teR.
Ta co m:(l+t;—t;—2+t) va LTI:(3;3;—1) 1a vecto chi phuong cta d,
Mit khac AM .y, =0 nén 3.(1+¢)+3.(~t)~1.(-2+¢) =0 =5

= AM = (6;-5;3) 1a 1 vecto chi phuong cua d .

. -1 1 -
Vay phuong trinh duong thang d : x6 = y-; =z 3 3 i

x=t
Trong khong gian Oxyz, cho diém M (L,—-1;2) va hai duong thing d:{y=-1-4r,
z=6+6¢

d': g = yT—l =z +52 . Phuong trinh nao dudi ddy 1a phuong trinh duong thang di qua M, vudng

gocvoi d vad'?

AL x—1:y+1:z—2 B x—1:y+1_z+2.

17 14 9 14 17 9
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Ciu 6:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

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

17 9 14— 14 17 9
Loi giai

C.

Chon D

Pudng thing d ¢6 mot vecto chi phuong u = (1,-4;6).

Pudng thing d’ ¢6 mét vecto chi phuong ' =(2;1;-5).

Goi A l1a duong thing qua M, vudng goc v6i d va d' nén c6 mot vecto chi phuong 1a:

us =|uu’|=(1417;9).

A \ \ 2 x—1 y+1 z—2
Vay phuong trinh dudong thang A: = = .
ay p g g g 14 17 9
xX=2+t .
Cho hai duong thing (d,):{y=1+¢ va (dZ):%:%:il' Duodng thing (A) 1a duong
z=1+t

vudng goc chung cta (d,) va (d,). Phuong trinh ndo sau dau la phuong trinh cia (A)

A x—2:y—1:Z+2 B x—2:y—1:z—1'

= 1 1 2 1 1 -2
C. x—lzy—4:z+l' D. x—3:y+2:z+3'
1 1 -2 1 -1 -2
Loi giai
Chon A

Lay diém M e(d,): M (2+1t;1+1;1+1)
Ne(d,): N(t,;7-3t,;-t,)
MN =(t,—t, = 2;=3t, 1, + 6;~t, =1, — 1)

MN.u, =0 { t+t =1 {zzzz

MNu, =0  |[116+34=19 " [4=-1

Puong thaing MN 1a duong vudng goc chung < {
Suyra M (1,0;0),N(2;1;-2) va M—N(l;l;—2)

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

Phuong trinh duong thing (A) di qua M, N 1a:

Trong khong gian v6i hé toa do Oxyz, cho mit phing (P):3x+y+z=0 va duong thing
x-1 'y z+43

d =5 . Goi A la dudng thing ndm trong (P), cit va vudng goc voi d . Phuong
trinh nao sau day la phuong trinh tham s ciia A?
x=-"2+4 x=-3+4¢ x=1+4t x=-3+4¢
A.yy=3-5t . B.<y=5-5¢ . C.<y=1-5t . D.yy=7-5¢ .
z=3-Tt z=4-Tt z=—4-7t z=2-Tt

Loi giai

Page 6



Cau 7:

CHUYEN DE V — HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Chon B

Do A nim trong nam trong (P) va vudng goc voi d nén A co vécto chi phuong 1a
5:=[E;JZ]=(%—&—U
Goi A=Andthi A=(P)nd = A(1;0;-3)

x=1+4¢ x=-3+4t
Vay phuong trinh tham sb ctia A 144 y=0-5¢ hay { y=5-5¢
z=-3-Tt z=4-Tt

Trong khong gian véi hé toa dd Oxyz, cho diém A(1;-1;3) va hai duong thang:
x4 y+2 z-]
1 4 2

x-2 y+1 z-1

" " . Viét phuong trinh duong thiang d diqua 4,

dl

d,

vudng goc véi duong thang d, va cat duong thang d, .

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

A. .
2 -1 -1 6 1 5
C.x—1:y+1:z—3' D.x—l:y+1:z—3'
6 -4 -1 2 1 3

Loi giai
Ta co: ug = (1;4;-2)
xX=2+t

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

d, nén phuong trinh tham sé cua d,:{ y=—1-¢ (1 eR)

z=1+t¢
Goi dudng thang d cit duong thang d, tai M (2+6,-1-1;1+1)
Ta cé: AM = (1+6,-1;0-2)
Duong thing d di qua 4;M nén vecto chi phuong ua = (1+£;~;¢—2)
Theo dé bai d vudng goc d, = ua Lua < uaas =0 L(1+2)+4(~1)-2(t-2) =01 =1
= uq =(2-1-1)

Phuong trinh dudng thing d di qua 4(1;-1;3) vaco us =(2;-1;—1) c6 dang:

x=1 y+1 z-3
2 -1 -1
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau8: Trong khong gian Oxyz, cho duong thing d:%:—yl_3 = 2_32 va mit phing
(P):x—y+2z—6=0.Puong thing ndm trong (P) cit va vudng gbc v6i d c6 phuong trinh
1a?

A.x—2:y+2:Z+5. B.x+2:y—2:Z—5.
1 7 3 -1 7 3
C.x—2:y—4zz+1. D.x+2:y+4:z—1.
1 7 3 1 7 3

Loi gidi
ne =(5-52), u, =(25-3),Goi I=dn(P), I ed=1(2;3+82-3¢)
Ie(P) =2t—(3+t)+2(2-3t)-6=0 <t =—1=1(-2;25)

Goi A 1a duong thang can tim.

Theo gia thiét {ujlu_‘{ = u, =[npu, |=(17:3)

u, Ln,

x+2 y-2 z-5

Va duong thing A di qua diém I.Vay A: - 3

Cau9: Trong khong gian Oxyz, cho mit phing (P):x+2y+3z-7=0 va hai duong thang
X+3  y+2 z+2 d x+l y+1 z-
2 -1 47773 2

cit ca hai duong thang d,;d, c6 phuong trinh 1a

dl

2 . Pudng thing vudng goc mit phang (P) va

AL x+7:y:z—6 B x+5:y+1:z—2

1 2 3 1 2 3
C. x+4:y+3:Z+1 D. x+3:y+2:z+2
1 2 3 1 2 3
Loi giai

Goi A 1a duong thang can tim

And =M nén M (-3+26,-2-1;-2—4t)
ANnd, =N nén N(—1+3u;—1+2u;2+3u)
MN =(2+3u =261+ 2u+;4+3u +4t)
Ta c6 MN cung phuong véi %

u=-2

N 2+3u—-2t 14+2u+t 4+3u+4t
1 2 3

Neé

ta gidi hé phuong trinh tim duoc {

Khi d6 toa do diém M (-5;-1;2) va VTCP MN =(-2;-4-6)=-2(1;2;3)

Page 8



Cau 10:

Cau 11:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Phuong trinh tham s6 A 1a x+5 _y+l_z-2

2 3
x=—1+¢
Trong khong gian Oxyz , cho hai duong thang d, :XT_I = y_+11 :% vad,:yy=—1  vamat
z=—t1

phang (P) :x+y+z—1=0. Dudng thing vudng goc véi (P) cit d, va d, c6 phuong trinh 1a

13 9 4 1 3 2
X+— y—— z—— X—— y+—- z+4+-—=
A—2=—3-_ 3 B.—3-——3__ 3

1 1 1 -1 1 1

X z

1 1 1 I 1 1

Loi giai

Chon B

Gia st duong thang (d) vuong goc voi (P) cit d, va d,tai M,N
Tacé: M (1+2a;—1—a;a), N(—1+8—1;—1), W:(Za—t+2;—a;a+t).

Mit phing (P) c6 vecto phap tuyén 1a ;1(1;1;1)

Vi MN vudng goc v6i mit phang (P) nén NM cung phuong n e 2a =—

5 5 5 5

4
t=—
5
Puong thang (d ) qua diém M nhan n 1am vec to chi phuong

3 2
X—— y+—- z+—
Phuong trinh d : 15: 15: 15.

Trong khong gian v&i hé truc toa dd Oxyz , cho duong thing (A) diqua diém M (0;1;1), vudng

x=t

goc véi dudng thing (d,):{y=1-1(reR) va cit duong thing (dz)%:y—_lz%. Phuong
z=-1

trinh cua (A)1a?

x=0 x=0 x=0 x=0
A.jy=t B.yy= C.qy=1+t. D.jy=

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

Loi giai

Chon B
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Cau 12:

Cau 13:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA O TRONG KHONG GIAN
Goi A4(2¢;1+1';¢')e(d,) 1a giao diém giita duong thang (A) va duong thing (d, )
Ta c6 vecto chi phuong u: =(1;-10), MA = (245854 —1)
Theo dé bai: u, MA=0<2'—f'=0<1'=0
Suy ra A(0;1;0)
Khi d6 vecto chi phuong ctia dudng thang (A)1a u, = AM =(0;0;1)
Phuong trinh duong thang (A)qua M (0;1;1)c vecto chi phuong u, =(0;0;1)c6 dang:

x=0

Trong khong gian v6i hé toa dd Oxyz cho diém A(l; 0;2) va duong thang d c¢6 phuong trinh:

XT_lz%:ZTH. Viét phuong trinh dudng thing A di qua A, vudng goc va cit d .

A.x—lzlzz—Z B.x—lzlzz—Z C,x_I:Z:Z_z D.x—lzlzz—2
1 1 1 -1 I -1 2 2 1 1 -3 1

Loi giai

Chon B

Puong thiang d :XT_I = % = Z;rl c6 véc to chi phuong u = (l; 1;2)

Goi (P) 12 mat phang qua diém A va vudng goc v6i dudng thang d , nén nhan véc to chi phuong
cia d 1a vecto phap tuyén (P):1(x—1)+y+2(z-2)=0& x+y+2z-5=0

Goi Bla giao diém ciia mit phang (P) va duong thing d = B(l +6t—-1+ 2t)

Vi Be(P) < (1+t)+t+2(-1+2t)-5=0<1=1= B(2;1;])

Ta c6 dudng thing A di qua 4 va nhan vecto AB=(1;1;-1) la véc to chi phuong c6 dang

A:X—IZZ:Z—2'

1 1 -1

A . A2 P Z x-1 y-2 z-3 \

Trong khong gian Oxyz, cho diém M (1;0;1) va duong thang 4 : = Duong
thang di qua Az, vudng goc véi d va cit Oz co phuong trinh 1a

x=1-3t x=1-3t x=1-3¢ x=1+3¢
A.3y=0 . B.yy=0 . C.iy=t . D.<y=0

z=1+t z=1-t z=1+t z=1+t

Loi giai

Chon A
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Cau 14:

CHUYEN DE V — HINH HOC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
Goi A 1a dudng thing can tim va N =ANOz.
Tacd N(0;0;c). Vi A qua M,N va M ¢ Oz nén MN(-1;0;c—1) 1a VTCP cua A.

d c61VTCP ii(1;2;3) va A L d nén

MN-a=o©—1+3(c—1)=o©c=§:M—N(—1;o%).

Chon #(—3;0;1) 1a 1 VTCP cta A, phuong trinh tham s6 ctia duong thang A 1a

x=1-3¢
y=0
z=1+t¢

Trong khong gian véi hé truc Oxyz , duong vudng goc chung ciia hai duong thang chéo nhau

x—=2 y-3 z+4 x+1 y-4 z-4

: vad,: c6 phuong trinh
2 3 -5 T3 T g T oo
A x—2:y+2:z—3.B.£:y—2:z—3.

2 3 4 2 3 -1
C. x—2=y+2:z—3'D.£:X:z—l

2 2 2 71 1 1

Loi gidi

Chon D

Goi A 1a duong thang can tim.

Goi A=And;B=And, = A(2+2t;3+3t;—-4-5¢),B(-1+3t";4-2t";4—1")
Taco: AB=(3t'=2t—3;-2¢ =3t +1;—1' +5t+8).

Goi u,,u, =(2;3;-5),u, =(3;-2;-1) lan luot 1a véc to chi phuong cia A, d,,d, ta co:

~ - ]
" Chon =gy, |=(=13-13-13) ==13(1;151) = —13u.
uy Lu, b

Vi 4B,u déu 1a véc to chi phuong ciia A nén ta cé:

3t'-2t-3=k 3 -2t—k=3 t'=1
AB=ku -2 -3t +1=k -2t -3t —k=-11t=-1 = 4(0;0;1).
—t'+5t+8=k —t'+5t—k=-8 k=2
:A:£=X=Z—_l.
111

Page 11



Cau 15:

Cau 16:

Cau 17:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé truc toa dd Oxyz , cho mit phiang (P):2x+y—2z+9=0 va dudng

x=1_ y+3 z-3

thang d : . Phuong trinh tham s6 cua dudng thang A di qua 4(0;-1;4),

vudng goc voi d va nam trong (P) la:

x =5t x=2t x=t x=-t
A A:jy=—1+¢. B. A:<y=t . C. A:q3y=-1 . D. A:Jqy=-1+2¢.
z=445t z=4-2t z=4+t z=4+¢
Loi giai
Chon C

{AJ_d u, Lu,
=i .
AC(P) uAJ‘n(P)

[uj,%] =(5;0;5). Do d6 mét vecto chi phuong clia dudng thang A 1a Ua = (1;01)

x=t
=>Ay=-1

z=4+t¢
Trong khoéng gian Oxyz, cho mit phing (P):x+2y+z—4:0 va duong thang
x+l y z+2

d: ST 3 Phuong trinh dudng thing A nam trong mit phing (P) , ddng thoi cit va

vudng goc véi duong thang d 1a

x—-1 y+1 z-2 x+1 y+3 z-1

A. B.
5 -1 2 5 -1 3
C. x—l:y—lzz—l'D. x—l:y—lzz—l'
5 1 -3 = 5 -1 -3
Loi giai
Chon D

GoiM:dmA:Med:xTH:%:ZJFZ

MeAc(P)=>Me(P):x+2y+z-4=0=20-1+2t+3-2-4=0=>1=1= M(LL1).

= M (2t-1;t;3t-2).

ViALd va Ac(P)= A cd vecto chi phuong u = muy | =(5-1-3).

x-1 y-1 z-1
-1 3

Vay phuong trinh A 1a A:

x+3 y+1 =z .
=——=— va mat phan
> 1 = at  phang

(P):x+y—-3z-2=0.Goi d' 1a duong thing ndm trong mét phing (P), cét va vudng goc véi

Trong khong gian Oxyz, cho dudng thing d:

d . Puong thang d' ¢6 phuong trinh 13
x+1 y z+l

A,x_ﬂzl:ZJrl_ B.x+1:X:z+l. C.X_-l-l:y:Z-l-l. D. Yy .
-2 -5 1 2 5 1 - -2 5 1 -2 5 -1
Loi giai

Chon C
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Cau 18:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=-3+2¢
Phuong trinh tham s ctia d : { y =—1+1 .

z= —1

Toa d6 giao diém cua d va (P) 1a nghiém ciia hé:

x=-3+2t x=-3+2t t=1

=—1+¢ =—1+t¢ x=-1
d =1 = = d ~(P)=M(-10,-1).
z= -t z= -t y=0

x+y-3z-2=0 —3+2t—-1+t+3t-2=0 z=-1
Vi d' ndm trong mat phang (P), cit va vudng goc voi d nén d' di qua M va cb véc to chi
phuong wus =ne Aua = (2;-5;—1) hay d' nhan véc to v=(-2;5;1) lam véc to chi phuong.

Phuong trinh cua d': x—+1=1= Z+1.
-2 5 1

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

va

Trong khong gian voi hé toa do Oxyz, cho hai duong thang A

x+2 y-1 z+2

A, 2 " = Puong thang chira doan vudng géc chung cia A, va A, diqua diém
nao sau day?
A. M (0;-2;-5). B. N(;-1;—4). C. P(2;0;1). D. O(3;1;—-4).

Loi giai
Goi A(~1+26,-2+61+1) va B(-2-41;1+1;-2~¢') 1a hai diém lan luot thudc A, va A,.
AB=(-1-2t—41;3—1+1;-3—1t—1"). A, ¢6 VICP u=(21;1); A, c6 VICP i’ =(—4;1;-1).
ABu=0

AB 1a doan vudng goc chung cua A, va A, @{ .
ABu' =0
{2(—1—2t—4t’)+(3—t+t’)+(—3—t—t’):0 - {—6;—8;’:2 - {t=1
—4(-1-2t-4¢)+(3—1+1")—(-3-t—-1")=0  (8r+18'=-10  [t'=-1
Suyra A(1;-1;2) va AB = (1;1;-3).
x=1+1
Phuong trinh duong thang chira doan vuong goc chung ciia A, va A, la: y=—1+¢, .
z=2-3
Chi ¢6 diém 0(3;1;—4) c6 toa d6 thoa man phuong trinh.

DANG 1.2 XAC PINH PHUONG TRINH PUONG THANG KHI BIET YEU TO SONG SONG

Cau 19:

Trong khong gian v6i hé toa dd Oxyz , cho diém M (1;-3;4), duong thing d c6 phuong trinh:

X;Z = y—55 _i72 va mit phing (P): 2x+z-2=0. Viét phuong trinh dudng thang A qua

M vudng goc voi d va song song voi (P).
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Cau 20:

Cau 21:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x-1_ y+3 z-4 x-1_ y+3 z-4

A. A . B. A: )
1 -1 -2 -1 -1 -2

C.A- x—1:y+3:z—4. D.A:x_1=y+3=2+4.

- 1 1 -2 1 -1 2

Loi giai
Ta co &d =(3;-5;-1) la véc to chi phuong cua d .

n,, =(2;0;1) 1a véc to phap tuyén ciia (P).

[Z,n(p)} =(-5;-5;10).

Do A vuodng goc v6i d va song song vdi (P) nén U= (1;1;-2) 1a vécto chi phuong cua A.

Khi do, phuong trinh ctiia A 1a xl—l = y;—3 = 2_24 .

Trong khong gian Oxyz, cho mit phing (P):2x—y+2z+3=0 va hai duong thing
dl:ﬁzy_1:2+1;d2:x_2:y_1:2+3
3 -1 1 1 -2

sao cho 4B song song voi mit phang (P). Tap hop trung diém cta doan thang AB 1a

. Xét cac diém A4, B lan luot di dong trén d, vad,

A. Mot duong thing c6 vecto chi phuong i =(-9;8;-5)
B. M6t duong thing c6 vecto chi phuong i = (=5;9;8)
C. Mot dudng thang c6 vecto chi phuong i = (1;-2;-5)
D. Mot dudng thang c6 vecto chi phuong i = (1;5;-2)
Loi giai
Chon A
Aed = A(3a;1-a;-1+a) ; Bed, = B(2+b;1-2b;-3+b).
AB=(2+b-3a;-2b+a;b~2~a) ; i, =(2;-1;2).
Do AB//(P) nén AB7i, =0 a= %b.

Toa dg trung diém cua doan théng AB 1a
I(3a+2+b;2—2b—a;—4+2a+b) hay 1(1+%b;1—%b;—2+%b}

2 2
Suy ra tap hop trung diém cta doan thing AB 13 mot duong thing c6 vecto chi phuong
i =(-9:;8;,-5).

Trong khong gian Oxyz , cho diém A(3;2;—4) va mit phang (P):3x—2y-3z-7=0, dudng
x=2 y+4 z-1
-2
A, song song (P) va cit duong thing d ?

thang d : . Phuong trinh nao sau day 1a phuong trinh duong thiang A di qua
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Cau 22:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=3+11z x =3+54¢ x=3+47¢ x=3-11¢
A . Jy=2-54 . B.{y=2+11t . C.J{y=2+54¢ . D.yy=2-47t .
z=—4+47¢ z=-4-47¢ z=—4+11¢ z=—-4+54¢
Loi gidi

Goi % =(3;—-2;—3) 1a vecto phdp tuyén clia mit phing (P).
Duong thing d di qua diém M (2;-4;1) va c6 vecto chi phuong u, = (3;-2;2).

Gid st And =M nén M (2+3t;—4—2¢;1+2¢) khi d6 vecto chi phuong ctia duong thing A la
u, = AM = (3t—1;,-2t - 6;2t +5).

Tacd AM L Mp)

Suy ra m:(ﬂ;—ﬁ;ﬂj
7 77

< AM ., =0 nén 3(3t—1)—2(—2t—6)—3(2t+5):0<:>tzg.

Chon vecto chi phuong cia duong thang A 6 toa do 1a (11;—54;47) do d6 phuong trinh
x=3+11¢

dudng thing can tim 1a { y =2-54¢ .
z=—44+47¢

Trong khong gian véi hé toa do Oxyz, cho diém M (1;—3;4), duong thang
x+2 y-5 z-2
3 -5 -

d va mit phing (P): 2x+z-2=0. Viét phuong trinh dudng thing A

qua M vudng gbc v6i d va song song voi (P).

A.A:x—1:y+3:z—4. B.A:x—1:y+3:z—4.
1 -1 -2 -1 -1 -2
C.A:x—1:y+3zz—4. D.A:x_1=y+3:2+4.
- 1 1 -2 1 -1 2
Loi giai
Chon C

x+2 y-5 z-2

DPudng thing d :
g g 5 1

¢6 vec to chi phuong u, = (3;-5;-1)

Mit phing (P): 2x+z-2=0 c vec to phép tuyén n—(,:) =(2;0;1)
Puong thing A vudng goc v6i d nén vec to chi phuong Z 1 @ ,
Dudng thang A song song véi (P) nén u, L ﬁ

Tacod u, Anem= (=5;-510).
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CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA O TRONG KHONG GIAN
Chon vec to chi phuong u, = (L1-2)
Véy phuong trinh duong thang A qua M vudng goc véi d va song song véi (P)la

x=1_ y+3 z-4
1 1 2

Ciu 23: Trong khong gian véi hé toa do Oxyz, cho diém A (1; -2; 3) va hal mat phéng
(P) tx+y+z+1=0, (Q) : x—y+z—2=0. Phuong trinh nao dudi day la phuong trinh duong

thang di qua A, song song véi (P) va (Q) ?

x=1 x=-1+t x=1+2¢ x=1+t
A jy=-2 B.<y=2 C.qy=-2 D.{y=-2

z=3-2¢ z=-3—-t z=3+2t z=3—-t

Loi giai
Chon D
i =(L11)
Taco{ ) va [ﬁ 7 Jz(Z'O'—Z)zZ(l'O'—l) Vi duong thang d song song véi
) (P)/ (Q) 77 77 .

g =(L-11
hai mat phéng, nén nhan véc to (1; 0; —1) lam véc to chi phuong.
Céu 24: Trong khong gian Oxyz, cho diém A4(2;0;~1) va mit phang (P):x+y—1=0. Dudng thang di
qua A dong thoi song song véi (P) va mit phing (Oxy) c6 phuong trinh 1a

xX=3+t x=2+t x=1+2t x=3+t
A.qy=2t . B.<y=—t . C.jy=-1 . D.{y=1+2t.
z=1-t z=-1 z=—t z=—t
Loi gidi
Chon B

Ta co: Z(Oxy) =(1;1,0), N(ow) = (0;051).

Goi d 1a dudng thang di qua 4 dong thoi song song v6i (P) va mit phang (Oxy). Khi do:

- x=2+t
us Ln - - -

Qd Q(P) :>1/ld:[n(P),n(Oxy)}:(l;_l;O).Vé.y dy=—t
Ud J_n(Oxy) z=—1

Ciu 25: Trong khong gian toa d0 Owxyz, viét phuong trinh chinh tic cia dudng thiang di qua diém

A(3;-1;5) va cung song song v6i hai mat phang (P):x—y+z-4=0, (Q): 2x+y+z+4=0

x-3 y+l z-5 x-3 y+l z-5

A. d: . B. .
2 1 -3 -2 -1 -3
C. x+3=y—1 :z+5 D, x+3:y—1:z+5.
2 1 -3 2 -1 -3
Loi giai
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Cau 26:

Cau 27:

CHUYEN PE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Chon B
Mit phing (P) c6 mdt vecto phap tuyén 1a n, = (1;—1;1); mat phing (Q) c6 mét vecto phap
tuyén la @ = (2;1;1).
Nhén thdy 4 ¢(P) va 4¢(0).
Goi duong thang can lap 13 d va u 1a mot vecto chi phuong cua no.
Ta chon u = [ﬁ;ﬁ;] =(2;-1;-3).

x-3 y+l z-5
-1 3
Trong khong gian véi hé truc toa d0 Oxyz, cho hai mat phang (a):x—2y+z—1=0,

Mit khac, d qua 4(3;-1;5) nén c6 phuong trinh chinh tac la

(B):2x+y—z=0 vadiém A4(1;2;-1). Duong thing A di qua diém A4 va song song véi cd hai
mat phang (a) , ( S ) c6 phuong trinh 1a

x—=1 y-2 z+1 B x—=1 y-2 z+1

A. . B.
-2 4 -2 — 1 3 5
C. x—lzy—2:z+1' D. £:y+2:z—3.
1 -2 -1 1 2 1
Loi giai
Chon B

mp(a) c6 véc to phap tuyén 1a n, =(1;-2;1), mp(B) ¢6 véc to phap tuyén 1a n, =(2;1;-1).
Puong thing A ¢6 véc to chi phuong 13 u = [Z,ﬁ;} =(1;3;5).

Phuong trinh ctia dudng thing A: xl—l = y;Z = Z;rl.

Trong khong gian Oxyz, cho ba diém A4(1;0;0), B(0;2;0), C(0;0;3). Pudng thing di qua
tam duong tron ngoai tiép tam giac ABC, song song v4i mit phang (Oxy) va vuong goc voi

AB.

13 13 13 13
X=—-t x=—-2t xX=—+2t X=——-t
98 98 98 98
A ——ﬂ+2t B —ﬂ+t C —ﬂ+t D ﬂ+2t
S KT 1 =1 Y49
98 98 98 98
Loi giai

Chon C

Goi I(x;y;z) la tim dudng tron ngoai tiép tam gidc ABC, ta cé:
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Cau 28:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Al = BI (x—l)2+y2+22:xz%r(y—2)2+z2
Al=C] < x—l)z+yz+zz=x2+yz+(z—3)2
I e(ABC
E( ) £+1+£:1
1 2 3
N
2x—4y  =-3 98
40 13 40 135
=< 2x —b6z="Sy="- =1 —;—;—|.
543y 427 = 6 49 98 49 98
X+oy +2z = 135
z=—
98

Ta co: ZE:(—I;Z;O).
Mit phing (Oxy) ¢6 1 véc to phap tuyén & = (0;051).

Theo gia thiét duong thing A can tim ¢6 1 véc to chi phuong 13 u. = [E?,ﬂ =(2;1;0).

1
x=—3+2t
98
. . 40
Phuong trinh tham s6 cua duong thing A: 4y = 4—9+t .
135
z=—"
98
Trong khong gian véi hé toa o Oxyz, cho mit phing (a):x—2z-6=0 va duong thing
x=1+t
d:{y=3+t .Viét phuong trinh duong thing A ndm trong mit phang (o) cdt dong thoi vudng
z=-1-t
g0c voi d.
N x—2:y—4:z+2' B. x—2:y—4=z+2'
2 1 1 - 2 -1 1
C. x=2 _ y=3 _ z+42 D. x=2 _ v—4 _ z-2 '
2 -1 1 2 -1 1
Loi giai
Chon B

S
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Cau 29:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+¢
y=3+t
z=—1-t¢
x—2z-6=0

Giao diém [ ctia d va (a) 1a nghiém cta hé = 1(2;4;-2).

Mat phing (o) c6 mot vecto phép tuyén 7 =(1;0;-2); dudng thing d c6 mét vecto chi
phuong i =(L,1;-1).

Khi d6 duong thang A c6 mot vecto chi phuong 1a [7,i]=(2;-1;1).

Dudng thang A qua diém /(2;4;-2) va c6 mét vecto chi phuong [7,i]=(2;-1;1) nén c6

x=2 y-4 z+2
-1 1

phuong trinh chinh tic:

x—3_y+1_z—2_d x+l y  z+4

Trong khong gian Oxyz, cho badu:(‘)'ngthéng d : . S == va
d3:x13:y_12:£-9ué’ng thang song song véi ds, cat di va d> co phuong trinh 13
A XT3yl _z-2 pox-3 4+l _z-2

4 1 6 ~— -4 1 -6
C.X—H:lzz_4_ D.x_—lzl:z+4.

4 -1 6 4 -1 6

Loi giai
Chon B
3 ! 5 x=3+2¢ | A o
Tﬁdl:x; :y; =Z—2 =d,: y=—1+t;tﬁd2:%=%zz+l 3{”2‘(" 1),
z=2-2t A(_I’O’ —4)

Ttrd3:x+3=y—_12=§:u"3:

Goi 1a mat phang chita d> va song song véi ds

TS (N

A(-1;0,-4) e (P)

-1 3
6 4

3 -2
4 -1

3

3

D =(-13;-22;5)

= (P):=13(x+1)=22y +5(z+4) =0 < (P):13x+22y ~52-7 =0

Goi B 1a giao diém cta va d. Pudng thing di qua B va song song v6i ds chinh 1a duong thang
can tim.

Goi B. Thaytoadd Bvao: 13+22-5-7=0
=t=0= B
Vi duong thang cin tim song song v&i nén cé cac vée to chi phuong 1a mZ (nz0;neZ)

Nhu vay chi c6 dap an B 1a hop ly.
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Cau 30:

Cau 31:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=-1+3t
. - 1 z-2
Trong khong gian Oxyz, cho cac duong thang a’lzx 3 =y;- == 5 d, qy=-2t
z=—4—t
x+3 y—2 z . ° L. W L, aA .- \ , \
d,: 1 :—IZE.Duong thang song song véi d, va cat dong thoi d, va d, co phuong trinh
la:
x+1_y _z-4 B x-1_y _z+4
4 -1 6 4 -1 6
C. x—3_y+1_z—2'D. x—3_y+1 z—2'
4 1 6 ~— -4 1 -6
Loi giai
Chon D

Goi A duong thang song song véi d, va cit d, va d, .
ua; us 14n luot 1 vécto chi phuong cua A va d,.
Taco And, = A= A(2x+3;x—1;-2x+2); And, =B = B(-1+3y;-2y;—4-y).

AB=(3y-2x-4-2y-x+1;—y+2x—6).

3y-2x-4 2y-x+1 -y+2x-6

Vi A/ /dy = un =kus = 1 -

{2x—3y+4=—8y—4x+4 {6x+5y:0
& < x=y=0.

—12y-6x+6=y-2x+6 -13y+4x=0
Tir d6 suy ra: A(3;—1;2);B(—1;0;—4):>E:(—4;1;—6) 1a vécto chi phuong cia A.

x=3 y+l z-2
—4 1 -6

Phuong trinh A 1a:

Trong khong gian v&i hé toa dd Oxyz , viét phuong trinh tham sé cua duong thing di qua diém
M (1;3;-2), dong thoi song song véi giao tuyén cia hai mat phing (P):x+y-3=0 va
(0):2x-y+z-3=0.

x=1+3¢ x=1-3¢ x=1+t x=1+t¢
A.yy=3-t . B.{y=3+t . C.qy=3-t . D.sy=3+t
z=-2+t z=-2+t z=-2-3¢ z=-2-3¢
Loi giai
Chon C

Hai mit phang (P): x+y-3=0va (Q): 2x—y+z-3=0 c6 vecto phap tuyén lan luot 1a:
n, =(1;1;0); n, =(2;-1;1).

Giao tuyén clia hai mat phang (P) va (Q) c6 vecto chi phuong: u = [Z,@} =(1;-1;-3).
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Cau 32:

Cau 33:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Puong thang di qua diém M (1;3 ; —2) , dong thoi song song véi giao tuyén ctia hai mat phing
(P): x+y-3=0va (Q): 2x—y+z-3=0 nhan vecto u 1am vecto chi phuong c6 phuong

x=1+t
trinh tham s 1a: < y=3—1¢

z=-2-3t

A . e 1A n . 2 x y—-1 z+2 . B

Trong khong gian voi hé toa d6 Oxyz, cho duong thang d :T = S = > mat phang
(P):2x+y+2z-5=0 va diém A(l; 1;—2). Phuong trinh chinh tic ctia dudng thang A di qua

diém A song song v4i mit phang (P) va vudng goc véi d la:

A.A:)c—1=y—1=2+2. B.A:x_1=y_1=2+2,
1 2 -2 2 1 -2
C.A:x—lzy—l:z+2' D.A:x—lzy—1:z+2.
- 2 2 -3 1 2 2
Loi giai
Chon C
-1 +2 -
d:2=2_Z2 = d c6 mot vecto chi phuong 1a u(1;2;2).

1 2 2
(P):2x+y+2z-5=0 = (P) c6 mdt vecto phap tuyén la 12(2;1;2) )
Puong thang A song song vi mit phang (P) va vudng goc voi d
= A c6 mdt vecto chi phuong 1a v= [;, ﬂ = (2; 2; —3) , va duong thing A di qua diém
x—=1 y-1 z+2
2 2 3
Trong khong gian véi hé toa do Oxyz, cho mit phing (P) :x+y—2z+9=0, duong thing

A (1;1; —2) = Phuong trinh chinh tic cia duong thang A la:

d: x;3 :_y;3 =§ va diém A(l ) Viét phuong trinh dudng thang A di qua diém A cét
d va song song v&i mat phang (P)
A x—lzy—2:z+1. B. x—1 y—2:z+1.
- -1 2 1 1 2 -1
C. x—lzy—2:z+1. D. x—lzy—2:Z+1.

1 2 1 -1 2 -1

Loi giai

Chon A
Cach 1:

Taco: (P) c6 vecto phap tuyén la: n=(1;1;-1).

d ¢6 vecto chi phuong la: u =(1;3;2) va B(3;3;0)ed.

A c6 vecto chi phuong la: u, = (a;b;c) va A(1;25-1) €A .

= AB=(2;1);d (P) o u,n=0a+b-c=0c=a+b =u, =(a;b;a+b).

Do d cit A < | AB,u|u, =0 2a+b=0<bh=-2a
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x-1 y-2 z+1

Chon a=-1=b=2=c=1=u, =(-1;21)= A: ==

Két luan: A:x_1 :y—2 = Z+1.
-1 2 1

Céch 2:
Ta ¢6: (P) c vecto phap tuyén la: n=(1;1;-1).
A ¢6 vecto chi phuong 1a: u, = (a;b;c) va A(1;2;-1)eA .
Do A song song véi mit phing (P) = u,.n=0.
Nhan xét dap an A: u,.n=0.
Nhan xét dap an B: u—A;a =4+#0= loaiddp an B.
dap an C: Zﬁ =2#0= loai dap an C.
dap an D: LTA.;;=2¢O:>loai dap an D.
Két luan: Chon dép an A.
Chu 34:  Trong khong gian, cho mit phing (P): x+y-z—4=0 vadiém 4(2;-1;3). Goi A 1a duong
thing di qua A4 va songsong véi (P), biét A c6 mot vecto chi phuong la u = (a;b;c), ddng thoi

A dong phang va khong song song v6i Oz . Tinh 4
c

A 2oo, B. %=, c.i-——. D.
c c c 2

o
N | —

Loi giai
Chon A
(P) c6 mdt vecto phéap tuyén 1a n= (L1;-1).
A di qua diém 4(2;-1;3) va c6 mot vecto chi phuong la u= (a;b;¢).
Oz di qua diém O(0;0;0) va c6 mot vecto chi phuong 1a k= (0;0;1).
A khong song song véi Oz <& a:b:c#0:0:1.
A ddng phing v6i Oz < Ba vecto ﬁ; 7{; 04 ddng phing
= [1;,574]&:0 & a+2b=0< a=-2b.

Do A//(P):QJ_;; Sun=0<a+b-c=0=c=-b.Suyra 229,
C
DANG 1.3 PHUONG TRiINH PUONG THANG HINH CHIEU, POI XUNG

Céu 35: Trong khong gian Oxyz, cho mit phing (ar):2x+ y+z-3=0 va dudng thang

d

4 —_ — 2 L7z 2 L. . Y
: x~3|— =2 63 =2 T Viét phuong trinh dudng thang d' doi xung voi duong thang d qua

mit phang (a).
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Cau 36:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x y+5 z—4 x y=5 z+4+4

. = . B.
11 -17 -2 11 -17 -2

x y—=5 z—4 p. =X y=5 z—4

C.—= = .
- 11 =17 -2

Loi giai
Mit phing (a):2x+y+z-3=0 c6 vecto phap tuyén n(2;1;1).
Goi toa d¢ giao diém cta d va (a) 1a I thi 1(-22;39;8).
Lay A(—4;3;2)ed . Goi A 1a duong thang di qua 4 va vudng goc véi (a).

x=-4+2t
Suy ra phuong trinh duong thing A 1a {y =3+¢
z=2+t

Goi H lahinh chiéucia 4 1én (a)thi H =AN(a) = H(-2;4;3).

A" d6i xtmg véi A qua (a) < H latrung diém 44" = A4'(0;5;4).

Puong thang d' dbi xtmg véi dudng thing d qua mit phang (a) = d' di qua diém 7, 4'co
y—=5 z—4

vecto chi phuong A'7 =(22;-34;-4) =2(11;-17;-2) ¢6 phuong trinh la: ﬁ ==

Trong khong gian véi hé toa d0 Oxyz, cho duong théng d: x2—1 =Y 12 _Z +1

(P):x+y+z-3=0.Dudng thang d’ 14 hinh chiéu ciia d theo phuong Ox 1én (P), d' nhan

va mit phang

U= (a;b; 2019) la mot vecto chi phuong. Xac dinh téng (a + b).
A. 2019. B. —2019. C. 2018. D. —2020.
Loi giai

Chon A(1;2;-1) e dsii, =(2:1;3):] i, 7 |=(0;3;-1).
Ta thay [ﬁd;?].@ =7#0=d va Ox chéo nhau.

Goi (Q) la mat phang chira d va song song véi Ox.

Mot vecto phap tuyén ctia mat phang (Q) 14 i, =[ii,:7 |=(0;3;-1).

Hinh chiéu d' ciia d trén mit phing (P) la dudng giao tuyén giita hai mat phiang (P) va

(Q)-
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Cau 37:

Cau 38:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

d' c6 mét vecto chi phuong 1a [ iy i, | = (—4;1:3) = ii = 673 iy i, | = (~2692;673;2019)
cling 1a mét vecto chi phuong.
Vay a+b=-2019.

Trong khong gian Oxyz , cho mat phang (a) :x+y—z+6=0 va dudng thiang

d :XT_I = yTH = g Hinh chiéu vuoéng goc cia d trén (a) c6 phuong trinh la

A.

x+1 y+4 z-1 x

2 3 5 23 5

x+5 y z-1
3

= . D.
2

C. il
5 2 3

W

Loi giai
Mit phing (a):x+y—z+1=0 c6 vecto phap tuyén n(1;1;—1).

Puong thang d : xT—l = yTH = % c6 vecto chi phuong u(2;3;5).

Vi nu=12+13+(-1).5=0 nén d//(a).
Goi d' 14 hinh chiéu vudng géc ctia d trén (o) = d '/ /d .
Lay A(1;-4;0)ed . Goi A la dudng thang di qua A4 va vudng goc véi (a).

x=1+¢
Suy ra phuong trinh duong thing A 1a { y=—4+¢.

z=—t
Goi A' la hinh chiéu cta 4 1én (a)thi 4'=An(a) = 4'(0;-5;1).

Pudng thing d' 1a dudng thing di qua 4'(0;-5;1), ¢6 vecto chi phuong u(2;3;5) c6 phuong
x y+5 z-1

trinh la — =

2 3 5
Trong khong gian voi hé toa dd Oxyz, cho mit phing (P):x+y—z—1=0 va duong thang
d: x;2 = y—24 = z+1 . Viét phuong trinh duong théng d' 13 hinh chiéu vuong goc cua d trén
(P).
A. d':x+2=lzz+l E d! x_2:l=z—1

7 -5 2 7 _5 5
C- d’:x+2=X:Z+1.D- d,.x_zzlzz_l

7 5 2 7 5 )

Loi giai

Chon B
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Cau 39:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

d

N
M
L M d
/
P /
x=-2+2t
+) Phuong trinh tham s6 ciia d:{y=4-2¢t , teR.Goi M=(—2+2t;4—2t;—1+t) la giao
z=—1+t

diemcua d va (P) = (-2+2t)+(4-21)-(-1+1)-1=0 < t=2 =M =(2;0;1).
+) Mat phang (P) c6 1 vector phap tuyén 1a n, =(1;1;-1). Diém N =(0;2;0) ed .

Goi A 1a duong thang qua N (0;2;0) va vudng goc véi mit phang (P) = A nhén vector
ﬁ; = (1;1;—1) lam vector chi phuong. Suy ra phuong trinh ctia A la:
X=C

& (A):iy=2+c, ceR.Goi M'=(c;2+c;—c) la giao diém cua A

zZ=-C

x-0 y-2 z-0
A): = =
( ) 1 1 -1

v6i miit phiing (P) = ¢ +(2+¢)~(=c)~1= 0> c = — - :M’(—lé-lj.

+) MM' = (_E;E;_gj , duong thang d' 1a hinh chiéu vuéng goc ctia d trén mit phing (P)

nén d' chinh la duong théng MM', suyra d' diqua M (2;0;1) va nhan vector

u=-3MM'= (7;—5;2) lam vector chi phuong nén phuong trinh cua d' la:

Trong khong gian véi hé toa d§ Oxyz, cho duong théng d: x2—1 P Iz _Z 1

(P):x+y+z—-3=0.Puong thing d' 1a hinh chiéu cia d theo phuong Ox 1én (P); d' nhan

va mat phang

ii (a;b;2019) lam mot vécto chi phuong. Xéc dinh tong a+5b .

A. 2019 B. —2019 C. 2018 D. —2020
Loi gidi
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Cau 40:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

d T

T

* Mit phang (P) c6 vécto phap tuyén iy = (L 151).

DPuong théng d c6 vécto chi phuong la u, = (2 ; 1;3) , duong théng chira truc Ox ¢6 ¢o vécto
chi phuong i =(1;0;0).
* Goi (Q) 1a mit phang chita duong thng d va song song truc Ox.
Khi 6 (Q) c6 vécto phéap tuyén 7, = i, . 7 |=(0:3:-1).
* Duong thdng d' chinh 1a giao tuyén ciia (P) va (Q).
= Vecto chi phuong cta d' 13 i, = [ﬁ(p) ,ﬁ(Q)] =(-4;1;3).

Suy ra: 1 (—-2692;673;2019) ciing la chi phuong cua d'.
Taco: a+b=-2692+673=-2019.

Trong khong gian véi hé toa do Oxyz, cho mit phing (P): x+y+z-3=0 va dudng thing
x y+l z=-2 __ A, A . TR z ' ;
d :T:T: 1 . Hinh chi€u cta d trén (P) c6 phuong trinh 1a duong thang d'. Trong cac
diém sau diém nao thudc duong thing d':
A M(2;5;-4). B. P(1;3;-1). C. N(L;-1;3). D. 0(2;7;-6).
Loi gidi

Chon A

x=t
Goi A=dN(P).Vi Aed:{y=-1+2t=> A(t;-1+21;2—1).

z=2—t

Mitkhac Ae(P)=t—-1+2t+2-t-3=0<1=1. Vay A(1;1;1).
Liy B(0;-1;2)ed . Goi A la dudng thang qua B va vudng goc (P).

x=t
Thi A:{y=-1+¢.Goi Cla hinh chiéu cia B lén (P).
z=2+t

Suyra Ce A= C(1';—1+1;2+1").

Mait khac Ce(P):>t’—1+t’+2+t’—3:0<:>t':§.Vay C(g,_—lﬁj
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Cau 41:

Cau 42:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

— (-1 -4 5
Lac nay d' qua A(l;l;l) va ¢6 mot vecto chi phuong la ACz(?;?;EJ. Hay d'nhéan

U= (1;4;—5) 1am mot vecto chi phuong.

x=1+s
Suyra d':1y=1+4s. Vay diém thuoc duong thing d' la M (2;5;-4).

z=1-35s

A . L1 A N N 2 x—1 y—2 z+1 N o 2

Trong khong gian voi hé toa d0 Oxyz, cho duong thang d : 3 = " = 3 va mat phang
(P):x+y+z-3=0.Dudng thing d' 1a hinh chiéu cia d theo phuong Ox 1én (P), d' nhan
ii =(a;b;2019) 1a mét vecto chi phuong. Xac dinh tong (a+b).
A. 2019. B. -2019. C. 2018. D. -2020.

Loi giai
Chon B

Chon A(L:2;-1)ed;ii, =(2:1:3):] .7 |=(0;3;-1).

Ta théy [ ii,;i | OA=7#0=d v Ox chéo nhau.

Goi (Q) 1a mit phang chita d va song song véi Ox.

Mot vecto phép tuyén cita mt phang (Q) la 7, =[ii,:i |=(0:3;-1).

Hinh chiéu d' cta d trén mit phang (P) la dudng giao tuyén giita hai mat phang (P) va
(Q)-

d’ c6 mot vecto chi phuong 1a [ 7iy:fi, | = (—4:1;3) = ii = 673 iipsii, | = (-2692:673;2019)

cling 1a mét vecto chi phuong.
Vay a+b=-2019..

Trong khong gian véi hé toa dd Oxyz , cho duong thang d : xl—l s 2_1 -z _12 va mit phang

(P):2x+y+2z-1=0.Goi d' 1a hinh chiéu cia duong thing d 1én mit phang (P), véc to chi

phuong ciia dudng thang d' 1a
A.uy=(5;-6;-13).  B.u, =(5;-4;-3).

C.u,=(516;13).  D.u, =(5;16;-13).
Loi gidi
Chon D
Dudng thing d di qua diém A4(1;1;2) va c6 1 véc to chi phuong u, = (1;2;-1).

Mit phang (P) c6 1 véc to phép tuyén ? =(2:1;2).

P)
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Cau 43:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi I/U 1a mot véc to chi phuong ciia duong thang d' .

Goi (Q) 12 mat phang chira dudng thing d va vudng goc v4i mit phiang (P) Khi do (Q) di

qua diém A(1;1;2) vac6 1 véc to phap tuyén @:[;;a;;] —(5;-4;-3).

u, J_n(P)

d' 12 hinh chiéu ctia dudng thing d trén mit phing (P) <d' = (P) M (Q) nén Véc

uy, Ln,

to chi phuong cta duong thang d' 1a u,, =[n(P),n(Q)] =(5;16;-13).

Trong khong gian Oxyz cho mit phang (P):x+y+z-3=0 va dudng thing

d :%_yTle: 2_12. Hinh chiéu vuéng géc ctia d trén (P) c6 phuong trinh la
AL x+1:y+1=2+1. B. x—1=y—l:Z—1.
-1 —4 5 3 -2 -1
C. x—lzy—lzz—l. D. x—1:y+4:z+5.
-1 4 -5 1 1 1
Loi gidi
Chon C

Cich 1: Duong thing d di qua diém M (0;-1;2) va c6 mot vecto chi phuong 1a

u, = (L,2;-1).

Goi (Q) la mit phing chtra d va vudng goe véi (P).

(Q) diqua diém M (0;—1;2) va c6 mot vecto phap tuyén 1a @ = [uj,,a} =(3;—-2;-1).
= (0):3x—2y—-z=0.

Goi A 13 hinh chiéu vudng goc ciia d trén (P), khi do6 tap hop cac diém thuoc A 1a nghiém

(7)-

L . 3x-2y-z=0
cua h¢ phuong trinh
x+y+z-3=0

Trong hé (1) cho z=1,tadugc x=1, y=1. Viy diém A(L;1;1) thude A.

A 1a dudng thing di qua diém A(1;1;1) va c6 mot vecto chi phuong i, = [ﬁ;, ﬁg] =(1;4;-5)

nén c6 phuong trinh chinh tic 1a xl—l = y;l == _51 .

Ciach 2: Goi A=dN(P).
Aed= A(t;-1+26;2-1).

Ae(P)=t+(-1+20)+(2-1)-3=0=2-2=0=1=1= A(LL1).
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Léy diém M (0;-1;2)ed . Goi A la dudng thang di qua M va vudng goc véi (P). Khido A
x=t

c¢6 phuong trinh tham s§ 1 { y =—1+¢.
z=2+t

Goi B=AN(P).

BeA= B(t;—1+1;2+1).

Be(P):>t+(—1+t)+(2+t)—3=O:>3t—2=0:>t=§:>B(§;_?l;§j.

Phuong trinh hinh chiéu vudng goc ctia d trén mit phang (P) 1a duong thang 4B di qua diém

A(L;1;1) va c6 mot vecto chi phuong i =—3.4B =-3. (?1 ?4 %) (1;4;—5) nén c6 phuong

trinh chinh tic 13 x—1 = y—1 = Z_l.
1 4 -5

DANG 1.4 XAC PINH MOQT SO PHUONG TRINH PUONG THANG PAC BIET

Cau 44:

Hai duong thing d,,d, ct nhau tai diem A(x,;,;z,) va c6 vécto chi phuong [an luot 1
U, (al;bl;cl)’uz (az;bz;c2)

Puong thang phan giac ctia goc tao boi hai duong thing nay cé vécto chi phuong dugc xac
dinh theo cong thurc

#1~1~ 1 1

u = ‘U _—-u S —————— a'b'c i—
] | ,/a3+b5+cf(“ i) ,/a§+b;+c;(

Chi tiét c6 hai phan giac:

a,;b,5c,)

U,

Néu uu2>O:>u—
o]

| | u2 1a vécto chi phuong cta phan
u,

giac tao boi goc nhon giita hai duong thang va i = | ! | ‘U, | ! | u2 la vécto chi phuong cua
u U,

phan gic tao boi goc tu gitra hai dudng thang.

U,

Néu uluz >0=>u=
|”1|

| | u2 1a vécto chi phuong cta phan
u,

gi4c tao boi goc tu giita hai duong thang va i = U, u2 la vécto chi phuong cia phan

|“1| |”2|

giac tao boi goc nhon giita hai duong thang.

Trong khong gian v6i hé toa d0 Oxyz, cho tam gidc ABC c6 A(-1;3;2), B(2;0;5), C(0;-2;1).
Viét phuong trinh duong trung tuyén AM cua tam gidc ABC .
x+1 z—-2 x—1

Aoap 2 _y=3 B, apy XTl_y=3_z+2
2 41 2 41
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Cau 45:

Cau 46:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x—1:y+3:z+2 D. AM:x—2:y+4:z+1
2 4 -1 1 -1 3
Loi giai

C. AM :

Chon A
Goi M (x;y;z) 14 trung diém BC . Khi d6 M (1;-1;3)
Ta cdé AM =vicpu = (2;—4;1)

PTRT ap X Hl_¥=3_7-2
2 —4 1

Trong khong gian Oxyz, cho A(Z; 0;0), duong thang d di qua A cit chidu am truc Oy tai
diém B sao cho dién tich tam gidc OAB bang 1. Phuong trinh tham sé duong thang d 1a

x=1-2t x=2+2t x=2-2t x=2-2t
A. Y=t . B.iy=—-t . C.iy=-t . D.yy=t¢
z=0 z=0 z=0 z=1
Loi giai

Goi B(0;5;0) 1a giao diém ctia d véi truc Oy .

Taco O4=2 vatam gidc OAB vuodngtai O nén S,,,, = %OA.OB =1=0B=1

Suyra B(0;~1;0). Tacd 4B =(-2;-1;0) la mt vec to chi phuong cia d .
x=2-2t

Va duong thang d di qua diém 4(2;0;0) nén {y=—¢
z=0

Trong khong gian Oxyz cho hai diém A(2;2; 1),3(%8;

w |

;g) . Puong phan giac trong cua tam

giac OAB co6 phuong trinh la

x=0 x =4t x=14¢ x=2t
A.Jy=t B.<y=t C.iy=2t D. Jy=14t
z=t z=—¢ z=-5¢ z=13¢
Loi giai
Chon A
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Cau 47:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

0

—_—

.BE

V4d+4+1 B

3
64 16 64 4
Vo "9 9

EB =

3
4

x=4+t
Trong khong gian véi hé truc toa d0 Oxyz cho hai duong thing dy=-4-t;

z=6+2t
x-5 y—-11 z-5 . 2 . 2 A . o
d,: 5 = p = . Puong thang d di qua A(S;—3;5) cat d,;d, lan lugt & B,C .Tinh ti
. AB
O —.
AC
1 1
A. 2. B. 3. C. —. D. —.
2 3
Loi giai
x=5+2s
Bed = B(4+t;—4—1;6+2t). PT tham s clia d, : 1 y=11+4s.
z=5+2s
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Cau 48:

Cau 49:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA O TRONG KHONG GIAN
Ced,= C(5+2s;11+4s;5+2s). Khi do: AB =(1-1;-1-1;21 +1); AC = (25;4s+14;25).

Do 4,B,C thang hang < AB,AC cung phuong < 3k e R: AB =k AC

t—1=2ks t=-2

, — l— 4B 1

S —t—1=4ks+14k < {s=-3. Do do: AB=5AC:>A—=5.
2t +1="2ks 1
kZE

Trong khong gian véi hé truc toa d Oxyz, cho 2 diém M (1;2;3), 4(2;4;4) va hai mit phang
(P):x+y-2z+1=0, (Q):x—-2y—z+4=0. Viét phuong trinh duong thangA di qua M,
cit (P),(Q) lan luot tai B,C sao cho tam gidc 4BC cantai 4 vanhan AM lam duong trung
tuyén.

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

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

1 -1 | | 1

Loi giai

A.

C.

Piém B thuoc mat (P) nén B(2¢—b—-1;b;c) vi M (1;2;3) la trung diém BC nén
C(3-2c+b;4-b;6—c). Do C thuoc mit (Q) nén 3c—c-7=0<c=3b—7. Khi d6
B(5b—15;b;3b—7), C(=5b+17;4—b;13-3b). BC(~10b+32;-2b+4;-6b+20). ABC cin
tai A nén BC.AM =0<20b-60=0< b=3= B(0;3;2). Duong thingA di quaM(1;2;3)

x-1 y-2 z-3
-1 1

va B(0;3;2) c6 phuong trinh la

Trong khong gian v6i hé toa dd Oxyz cho tam giac ABC biét A(2;1;0), B(3;0;2), C(4;3;—4).
Viét phuong trinh duong phén giac trong goc ~ A.

x=2 x=2 x=2+t x=2+t
A.3y=1+¢ B. <y=1 C. =1 D.5 y=1
z=0 z=t z=0 z=t
Loi gidi
Chon C
A
M
Y C
K
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Cau 50:

Cau 51:

CHUYEN DE V — HINH HOC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
Taco AB=(1;~1;2) va AC=(2;2;—-4).
Goi M latrung diém AC,tacod M(3;2;-2), W:(l; 1; -2).

Do d6 AABM cantai A.Goi K 1a diém thoa man AK = AM + AB =(2; 0; 0). Khi d6 4K 1a
tia phan gidc trong goéc BAC.

x=2+t
Vay phuong trinh dudong phan giac trong goc BAC 14 y=1 ,teR.
z=0
Trong khong gian v6i hé toa d6 Oxyz, cho duong thing d :XTH:%: ZIZ, mit phing
(P):x+y—-2z+5=0 va A(1;-1;2). Duong thing A cit d va (P) lan luot tai M va N sao

cho 4 1a trung diém cua doan thing MN . Mot vecto chi phuong cua A 1a

A.ii=(4;5;-13). B. i=(2;3;2). C.u=(1;-1;2). D. i=(-3;5;1).
Loi giai
A
d
M
A
&£
P
x=—1+2¢
Ta c6 d:%“:%:zgzz y=t  .Dodé Med = M(-1+2t;t;2+1).
z=2+t

Vi A(1;-1;2) la trung diem MN = N(3-2¢;-2-1;2—1).

Mit khic N e(P)=3-2-2-1-2(2—-1)+5=0 <> 1=2= M (3;2:4) = AM =(2:3;2) la
mot vecto chi phuong cia A.

Trong khong gian véi hé toa dd Oxyz, cho hinh vudéng ABCD biét A(1;0;1), B(1;0;-3) va
diém D c6 hoanh d¢ 4m. Mt phang (4BCD) di qua gbc toa do O. Khi d6 duong thang d 1a

truc dudng tron ngoai tiép hinh vuéng ABCD c6 phuong trinh

x=-1 x=1 x=-1 x=t
A.d:qy=t . B.d:qyy=t . C.d:iy=t . D.d:qy=1.
z=-1 z=-1 z=1 z=
Loi giai

Tacd AB = (0;0;—4) =—4(0;0;1). Hay AB c6 véc-to chi phuong k= (0;0;1).
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Cau 52:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Mit phing (ABCD) c6 mét véc-to phap tuyén: [5;1; 5@} =(0;4;0)=4(0;1;0), hay j= (0;1;0)

1a mot véc-to phép tuyén cta mit phing (4BCD).

‘ {AD 1 4B ) {ﬂ) IV
) nén

A% . Puong thing AD c6 véc-to chi phuong 1a | j;k |=(1;0;0).
" 4D < (4BCD D17 g thang v phuong a [ j:k | = (1;00)

x=1+t
Phuong trinh duong thang AD 1a: {y =0

z=1

Do do D(1+¢;0;1).

t=4

Mit khac AD:AB<:>\/12+02+(1—1)2 :4@L_ .

Vidiém D c6 hoanh d6 4m nén D(-3;0;1).
Vitam 7 cua hinh vuéng ABCD la trung diém BD, nén I = (-1,0;-1).

Puong thang d 1a truc duong tron ngoai tiép hinh vuéng ABCD cb véc-to phap tuyén la
x=-1

7 =(0;1;0), nén phuong trinh duong thing d la: d :{y =1 .
z=-1

Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang A, :xrl P4 ;2 = Z;H va

A, :x+l :y—2 _ z+1
1 2 -3

phan gidc d ciia goc nhon tao bdi A, A, va nam trong mit phang (P).

cit nhau va cing nam trong mit phang (P) . Lap phuong trinh dudng

x=-1 x=—1+t
A.d:yy=2 ,(te]R). B.d:i y=2 ,(IGR).
z=—1+t z=-1+2¢
x=—1+t¢ x=-1+¢
C.d: y=2—2t,(teR). D. d: y=2+2t,(te]R)
z=—1-t z=-1
Loi giai

Nhan thdy A(-1;2;-1) 14 giao diém cua A va A,.
A, ¢6 VTCP la u, =(1;2;3)
A, ¢6 VTCP 14 u, =(1;2;-3).

w50, | =(~12:6,0)=-6(2:-1;0).
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Cau 53:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
Phuong trinh mt phang (P): 2x-y+4=0.
Goi u = (a;b;¢) 1A VICP cta d can tim.
Tacé d nam trong mat phang (P) chira hai dudng thang A, A, = u L [uT,uj}
=2a-b=0 =b=2a
Lai c6 d la phan gidc cia A, A,

la+2b+3c]  |a+2b-3¢|
Val +b2+ 14 Na® +b* + 2 14

a+2b+3c=a+2b-3c c=0 (1)
= = :
a+2b+3c=-a-2b+3c |a+2b=0 (2)

= cos(d,A,)=cos(d,A,) =

x=—1+t¢
Xét (1), c=0, b=2a = u=(a,2a,0)=(1;2;0).=>d { y=2+2¢,teR.
z=-1
L1+2.2] 70
Asd)= = Aj;d)~53°18".
cos(A;;d) a5 14 = (A;d)
=-1
. a+2b=0 - g
Xét (2): _, =a=b=0=u=(0;0;¢)=c(0;0;1) =>d:yy=2 ,teR.
- z=—1+t
cos(A],d):ﬂ:i:>(A1,d)z36°42'.
Ji41 V14

Do d la duong phén gidc ciia goc nhon nén (A,,d) < 45°.

x=-1
Vay duong thing d cintimla d:{y=2 ,teR.
z=-1+¢

Nhén xét: C6 thé 1am don gian hon bing cach: ta thdy u, = (1;2;3); U, = (1;2;-3) 12 hai véc to
c6 d6 dai bang nhau va u, 1, <0= (LTl,LTz) >90°. Vay (1/71 - uj) chinh la véc to chi phuong cua
d.

Trong khong gian toa dd Oxyz, cho tam giac ABC biét A(1;0;-1), B(2;3;-1), C(-211).

Phuong trinh duong thang di qua tim dudng tron ngoai tiép cla tam gidc ABC va vudng goc
v6i mit phing (A4BC) la:

A x—3:y—1:z—5.B.£_y—2_z
- 3 -1 5 3
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Cau 54:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

C. x_l:L:Z-H' D. x—3:y—2:Z—5'
1 -2 2 3 -1 5

Loi giai

Taco: AB=(1;3;0); BC =(—4;-2;2), AC =(-3;1;2)
= AB* =10, BC* =24, AC* =14 = AABC vuéng tai 4.

Tam / clia duong tron ngoai tiép tam gidc 1a trung diém cua BC = 1(0;2;0).

Puong thing d can tim di qua 1(0;2;0) va nhén vecto U= %[ZE,Z@] =(3;-1;5) lam véc to

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

chi phuong. Phuong trinh chinh tic cia duong thang d 1a:

Trong khong gian Oxyz , cho tam giac nhon ABC c6 H(2; 2;1), K(_?_;Ej’ O lan luot 1a

hinh chiéu vuéng goc ciia 4, B, C trén cac canh BC, AC, AB.Puong thing d qua 4 va
vudng géc véi mit phang (4BC) c6 phuong trinh la

I R
A.d:x1r4:y+1:z—l. B. d: 3 _ 3 3
4
x+—
C.d:—9-
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CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Ta c6 tir gidc BOKC 1a tir gidc ndi tiép dudmg tron suy ra OKB = OCB (1)
Ta c6 tir gidc KDHC 1 ti gidc ndi tiép dudng tron suy ra DKH = OCB (2)
T (1) va (2) suyra DKH = OKB do dé BK 1a dudng phan gidc trong ciia goc OKH va AC
la duong phan giac ngoai cua goc OKH .
Tuong ty ta chiing minh dugc OC 1a dudng phan gidc trong cua goc KOH va AB 1a duodng
phén giac ngoai cua goc KOH .
Taco OK=4; OH=3; KH=5.

Goi 1, J lan lugt 1a chan dudng phan giac ngoai ctia goc OKH va KOH .

0 KO 4 — 4—
Tacd I =ACNHO tacod 10_KO _4 = 10=—1IH = I(-8;-8;—-4).
IH KH 5 5
K OK 4 — 4
Tacé J=ABNKH tacd J—=0—=—:>JK=—JH:>J(16;4;—4).
JH OH 3 3
, — (16 28 2 4
Duong thing IK qua I nhan IK :(?6;—8;?()) 25(4;7;5) lam vec to chi phuong c6 phuong
x=-8+4t
trinh (IK):{y=-8+7¢
z=—-4+5¢t

Duong thing OJ qua O nhan OJ =(16;4;—4)=4(4;1;—1) lam vec to chi phuong c6 phuong
x =4t
trinh (OJ):{y="¢'
z=~1
Khi d6 A=1K nOJ, giai hé ta tim duoc A(—4;-1;1).
Tacd IA=(4,7;5) va I =(24;12;0), ta tinh | [4, 1] | = (~60;120;-120) = =60 (1; - 2;2).

Khi d6 dudng thang di qua 4 va vudng goc véi mit phing (4BC) cé véc to chi phuong

x+4 y+1 z-1

u=(1;-2;2) nén c6 phuong trinh > 5

Nhén xét:

(] Méu chdt ctia bai toan trén 1a chimg minh tryc tim D ciia tam giac ABC 1a tim duong tron
noi tiép tam giac OHK . Khi do, ta tim toa do diém D dua vao tinh chat quen thudc sau: “Cho
tam gidc ABC v6i I 1a tdm duong tron ndi tiép, ta ¢6 a.ld+bIB+cIC =0, voi a=BC,
b=CA, c= AB”. Sau khi tim dugc D, ta tim dugc 4 voichuy ré“lng Ae DH va OA1 DA.

(] Ta ciing c6 thé tim ngay toa 46 diém 4 bang cach chimg minh A 1a tim duong tron bang tiép
goc H cua tam giac OHK . Khi d6, ta tim toa do diém D dya vao tinh chét quen thudc sau:
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Cau 55:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

“Cho tam gidc ABC véi J 1a tAm dudng tron bang tiép goc A4, ta c6 —aJA+b.JB+c.JC =0,
voi a=BC,b=CA, c=AB"”.

Trong khong gian Oxyz, cho tam gidc ABC c6 A(2; 3;3) , phuong trinh duong trung tuyén ké
x-3 y-3 z-2
-1 2 -l
x=2 y-4 z-

2 -1 -l
Ao us =(21-1). B. u2 =(1;-1;0). C. us=(0;1;-1). D. ur =(1;2;1).

Loi giai

tt B la

, phuong trinh duong phin giac trong cua goc C la

. Puong thang AB c¢6 mét véc-to chi phuong 1a

x=2+2t
Phuong trinh tham s ctia dudng phan giac trong goc C 1a CD:{y=4—¢ .
z=2—t

) .2 T—t 5-t
Goi C=(2+2t;4—1;2—1), suy ratoa do trung diem M cia AC la M:(2+t;T;Tj.Vi

M € BM nén:
7—t 5—t¢
— =3 | = 1=-2
(2+1)-3 ( 2 ) ( 2 j =1 1-t 1-t
= = = = = =t=1
-1 2 -1 -1 4 -2

Do do C=(4;3;1).

Phuong trinh mit phang (P) di qua 4 va vuéng goc CD la
2(x=2)-1.(y-3)-1.(z-3)=0 hay 2x—y—-z+2=0.

Toa dd giao diém H cua (P) va CD langhiém (x; y;z) cua hé

x=2+2t x=2+2t x=2
:4— :4_t :4
ye=at el o s H(242).
z=2—t z=2—t z=2
2x—y—z+2=0 2(2+2t)-(4-1)—-(2-1)+2=0 t=0

Goi A’ 1a diém ddi xing v6i A qua dudng phan gidc CD, suyra H 1a trung diém A4’ , boi vay:
X, =2x,—-x,=22-2=2

Ve=2y, -y, =24-3=5 = 4'(25]).

X,=2z,-2z,=22-3=1

Do A’ e BC nén dudng thing BC ¢6 véc-to chi phuong 1a CA’ =(-2;2;0)=2(-110), nén
x=4-t

phuong trinh duong thing BC 1a { y =3+t¢.
z=1

Vi B=BM N BC néntoadd B langhiém (x;y;z) cua hé
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Cau 56:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=4-t =2

y=3+t y=5 '

z=1 & ) = B(251)=4".
z =

X3 _y=3_ 1 |22

-1 2

Puong thing AB c¢6 mot véc-to chi phuong 13 4B = (0;2;-2)=2(0;1;-1); hay Us = (0;1,-1) Ia
mot véc-to chi ctia phuong dudng thing AB .
Trong khong gian Oxyz, cho mit phang (P) :X+y+z-3=0 va duong thang

1 -2 8 . : .
d :%:%: Z 2 Puong thing d' dbi ximg véi d qua mat phing (P) c6 phuong trinh la
A x—lzy—lzz—l. B. x—lzy—lzz—l.
-1 —2 7 1 2 7
C. x+1:y+1:Z—H. D.x—l—lzy—l—l:Z%—l.
1 2 7 1 -2 7
Loi giai
Chon A
+ d khong vudng goc voi (P)
x=t

Phuong trinh tham s ciia duong thang d:{y=—1+2¢.
z=2—t

Toa dd giao diém I cua d va mit phang (P) l1a nghi€ém cua hé phuong trinh

xX=t

x=1
y=—1+2¢
=iy=1=1(1;1;1).
z=2—t 7 ( )
z=1
x+y+z-3=0

+ Lay diém M(O;—1;2)€d.
x=t

Puong thing A qua M va vudng goc véi (P) cO phuong trinh {y=—14¢.
z=2+t

Aﬂ(P):H:H[g;—l;§].

3733
FO . R .2 , 4 1
M d6i xtmg v6i M qua (P)< H la trung diém cua MM '= M 333 )

+Duodng thang d' dbi xtng v6i d qua mit phing (P)

=d' di qua I(LL1)va M' i;l;E c6 vecto chi phuong IM'= l;—g;Z :l(l;—2;7),
33 3 333 3
phuong trinh d' 1a x—1 = y—1 = Z—l.
1 -2 7
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Cau 57:

Cau 58:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+3¢
Trong khong gian Oxyz , cho duong thang d:{y=-3 . Goi A la duong thang di qua diém
z=5+4¢
A(1;-3;5) va c6 vecto chi phuong u(1;2;-2) . Dudng phan gidc ciia goc nhon tao béi d va A
c6 phuong trinh 1a
x=—1+2¢t x=—-14+2¢ x=1+7t x=1-t
A.qy=2-5¢ . B.<y=2-5¢t . C.<y=-3+5t. D.yy=-3
z=6+11¢ z=—6+11¢ z=5+t z=5+7t
Loi giai
Chon B

Ta c6 diem A(1;-3;5) thudc duong thing o, nén A(1;-3;5) 1a giao diém ctia d va A.

Mbt vecto chi phuong cita duong thing d 1a v(-3;0;-4). Ta xét:

Nhian théy IZ\Z >0, nén goc tao boi hai vecto I/TI, \71 la gbc nhon tao boi d va A.

- - — 4 10 22
Tacd w=u, +v, :(——'—'——j = —%(2;—5;11) 1a vecto chi phuong cuia duong phan giac

157157 15
cua goc nhon tao bdi d va A hay duong phan giac cua goc nhon tao boi d va A c6 vecto chi
x=-1+2¢
phuong la w, =(2;-5;11). Do d6 c6 phuong trinh: y =2 - 5¢
z=—6+11¢

Trong khong gian Oxyz, cho mit phang (P) 2x—y+z-10=0, diém A(l;3;2) va dudng
x=-2+2t
thang d:{y =1+ .Tim phuong trinh dudng thing A cit (P) va d lan luot tai hai diém M
z=1-t
va N saocho A 1a trung diém cua doan MN .
xX+6 _ y+1 _ z—3 B x—6 _ y—1 _ z+3

= 7 4 -1 7 4 -1
C. x—6=y—1=2+3.D. x+6=y+l=z—3.
7 —4 -1 7 —4 -1
Loi giai
Chon A

Theo gid thiét: N ed = N(2t-2;¢+1;1-1).
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Cau 59:

Cau 60:

CHUYEN DE V— HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Ma A 1a trung diém MN = M (4-2t;5-1;3+1).
Mit khac, M €(P) < 2(4-2t)—(5-1)+(3+1)-10=0=1=-2.
= N(~6;-1;3)= NA=(7;4;-1).

Puong thing A di qua N (=6;-1;3) va c6 mot VICP 1a u = NA =(7;4;~1) nén c6 phuong
x+6 y+1 z-3
4 -1

trinh chinh tic 1a:

Trong khong gian voi hé toa 40 Oxyz viét phuong trinh dudng thang giao tuyén cta hai mat

phang (a):x+3y—z+1=0, (B):2x—y+z-7=0.

x+2_l_z+3 B x—Z_Z z-3
2 3 -7 23 7
C,izy_3=2_10 D. x—2=1=2—3
-2 -3 7 - 2 3 7
Loi gidi
Chon D

Toa dd cac diém thudc giao tuyén d cua hai mit phang thoa méin hé phuong trinh:
x+3y—z+1=0
2x—y+z-7=0"
{x 2
=
z=3
. x—z=-10 x=0
Vo1 y=3= =
2x+z=10 z=10

Vay duong thing d di qua 4(2;0;3) vanhan 4B =(-2;3;7) lam vecto chi phuong c6 phuong

.. x—z=-1
Véi y=0 :>{ = A4(2;0;3)ed
2x+z="7

= B(0;3;10)ed .

trinh chinh tic 1a: x—2 =2 z—3 .

-2 3 7

Puong thiang A 13 giao tuyén ctia 2 mit phang: x+z—-5=0 va x—2y—z+3=0 thi c6 phuong

trinh 1a
x+2 _y+l_ z x+2 _y+l_ z
S 3 -1 1 2 -l
C. x—2:y—1:z—3 D. x—2:y—1:z—3
-1 1 -1 1 2 -1
Loi giai
Chon C

(P):x+z-5=0c6 1 vipt n, =(1;0;1)

(0):x-2y-z+3=0c6 1 vipt n, =(1;-2;-1)
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Cau 61:

Cau 62:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
Goi A la giao tuyén cua 2 mat phang thi A ¢6 1 vtep u = [Fl,%}] =(2;2;-2).

Trong khong gian v6i hé toa d6 Oxyz, goi (@) 1a mit phing chia duong thing

x—-2 y-3

(d): T :% va vudng goc véi mit phing (B):x+y—2z+1=0. Hoi giao tuyén cua

(o) va () di qua diém nao?
A. (0;1;3). B. (2;3;3). C. (5;6;8) D. (1,-2;0)

Loi gidi

u,(1;1;2) 1a mot VTCP ciia duong thang d

ny(1;1;-2) 1a mot VTPT cua (B)

=n, =[Z;@}=(—4;4;0)
A(2;3,0)ed => Ae(a)

Phuong trinh mit phang
(a):=4(x-2)+4(y-3)+0(z-0)=0<= 4x+4y-4=0=x-y+1=0.

x-y+1=0

Giasut M(x;y; a)n . Khi do6 toa do M théa man hé
(xyz)e( ) (ﬂ) {x+y—2z+l=0

Thay cac dap 4an vao hé trén ta thay M (2;3;3) thoa man. Chon dép an B

Puong thang A 1a giao cia hai mit phang x+z—-5=0 va x—2y—z+3 =0 thi c6 phuwong trinh
la
x+2 y+1 z

x+2 y+1 z
1 3 -1 1 2 -1
x—2=y—1=2—3 D. x—2=y—1=z—3
1 1 -1 1 2 -1
Loi gidi

A.

C.

(P): x+z-5=0 c6 vecto phap tuyén n, =(1;0;1).

(0): x—2y—z+3=0 co vecto phap tuyén n, =(1;-2;-1).
Tacé: [ ny,m, |=(2;2;-2).

Goi i 12 mot vecto chi phuong cia A, thi i Ln, va i Ln,.
Suyra i cung phuong véi [;71@] Chon @ =(1;1;-1).
Lay M (2;1;3) thude mit phing (P) va (Q).

Duodng thang A di qua M (2;1;3) c6 mot vécto chi phuong i =(1;1;-1).
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Caiu 63:

Cau 64:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x-2 y-1 z-3

Vay phuong trinh A la: " T

x=2-t
Trong khong gian v6i hé toa d0 Oxyz cho hai duong thing d:{y=1+2¢ va
z=4-2¢
yXx=4 _y+l_z N . . 2 A s a2
d :T =55 Phuong trinh nao dudi day 1a phuong trinh dudng thang thudc mat phang

chira d va d' ddng thoi cach déu hai duong thing do.
x-2 y-1 z-4 B xX+3 y+2 z+2

A. .
3 1 -2 1 -2 2
C. x—3:lzz—2. D. x+3:y—2:z+2.
-1 -2 2 -1 2 -2
Loi giai

d di qua A(2;1;4)va c6 véc to chi phuong U, = (-1;2;-2).
d' di qua B(4;-1;0) co véc to chi phuong u, = (,-2;2).

Tacod u, =—u, va #iﬂig nén d//d'.

Puong thing A thuoc mit phiang chira d va d’ dong thoi cach déu hai dudng thang d6 khi va
A/ldlid’

hi khi
e {d(A,d) —d(Ad)

hay A qua trung diém 7(3;0;2) va c6 mdt véc to chi phuong la

u=(1;-2;2). Khi d6 phuong trinh cia A: xI3 _y_z72

Trong khong gian v6i hé truc toa d0 Oxyz , cho dudng thing d va mit phang (P) lan luot co
phuong trinh XTH = % = ZIZ va x+y—2z+8=0, diém A(2;—l;3) . Phuong trinh duong
thing Acét d va (P) lan luot tai M va N sao cho A 14 trung diém cta doan thing MN la:

A x+1:y+5:z—5 B x—2:y+1:z—3
3 4 2 6 1 2
C. x—5:y—3:z—5 D. x—5:y—3:z—5
6 1 2 3 4 2
Loi gidi
x=—142¢
Puong thiang d c6 phuong trinh tham sd: { y =1¢
z=2-+t

DPiém M thudc duong thing d nén M (—1+2682+1).

Piém A 1a trung diém cia MN nén:
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A(2;-13)
Xy =2x,—x, =52t
Yy =2y,—yy=—2-t=N(5-26,—-2—1;4—1)

zy=2z,—z,=4—t
Mat khéc diém N € (P) nén: 5—2t—2—¢—8+2t+8=0¢=3
Suy ra: M(5;3;5).

Puong thing A c6 véc to chi phuong m(3;4;2) va di qua diém M (5;3;5) nén c6 phuong

x—5 y—-3 z-5
4 2

trinh:
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
III TRONG KHONG GIAN

| CHUONG |

BAI 3: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP TRAC NGHIEM.
DANG 2. BAI TOAN TiM PIEM
® Tim hinh chiéu H cia diém M 1én mit phiang (P):ax+by+cz+d =0 oM

Viét phuong trinh dudng thing MH qua M va vudng goc v6i (P), khi do:

A

xX=Xx,+at

x="?
=y +ta,t
H =d N (P) thoa R =>t=>4y=7=H. M
z=2z,+ast N ©
z=1

ax+by+cz+d =0

4

v Luu v: Dé tim diém d6i ximg M’ cia diém M qua (P)= H la trung diém MM’

@ Tim hinh chiéu H cia diém M 1én dwong thing d.

/

Viét phuong trinh mit phing (P) qua M va vudng goc voi d, khi do: M
H| d
x=Xx +at --
x=? M
=y +a,t
H=dA(P) thoa 4 2T % =l y=2=H.
z=z +ayt L9 \C

ax+by+cz+d =0
v Luu y: Pé tim diém d6i ximg M' cia diém M qua d = H la trung diém MM .

x=1+¢

Caul:  Trong khong gian Oxyz, tim toa d¢ hinh chiéu H cia A(l;l;l) lén duong thang d:q y=1+¢.

z=t
441
A H(—;—;5). B. H(LL1). C. H(0;0;-1). D. H(1;1;0).
333
x=6-4¢
Cau2:  Trong khong gian véi hé toa do Oxyz, cho diém A(1;1;1) va duong thang (d):qy==2-1.
z=—1+2t
Tim toa d0 hinh chiéu 4’ cta 4 trén (d).
A. A'(2;3;1). B. A'(-2;3;1). C. 4(2;-3;1). D. 4'(2;-3;-1).
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Cau 3:

Cau 4:

Ciu 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho hinh thang can ABCD c6 déy la AB va CD. Biét A(3;1;-2),
B(-1;3;2), C(=6;3;6) va D(a;b;c) véi a,b,ceR. Giatri clia a+b+c bing
A. 3. B. 1. C. 3. D. -1.

Trong khong gian Oxyz, cho dudng thang d:xTH:%: 2_12 va hai diem A(-1;3;1);

B(0;2;-1).Goi C(m;n; p) 1a diém thudc duong thiang d sao cho dién tich tam gidc ABC bang

242 . Gid trj ciia tbng m+n+ p bing
A. -1 B. 2 C.3 D. -5

+1 y+3 z+2

Trong khong gian Oxyz, cho duong thang d : xl 5 va diém A(3;2;0). Diém

ddi xUing cua diém A qua duong théng d cotoadodla
A (1:0:4). B. (7:-1). C. (25-2). D. (0;2;-5).

x=t

Trong khong gian Oxyz , khoang cach tir diém M (2;—4;—1) t6i duong thang A:qy=2—t

z=3+2¢
bang
A. V14 B. V6 C. 2414 D. 26
Trong khong gian véi hé truc toa d6 Oxyz, Goi M (a; b; ¢) thudc duong thang
x y=-1 z+2 .. ... . A A v < 12 R , N

T = = = . Biét diém M c6 tung 46 am va cach mat phing (Oyz) mot khoang bang 2.
Xacdinh giatri T=a+b+c.
A.T=-1. B. T=11. C.T=-13. D. T=1.

Trong khong gian Oxyz, cho A(2;0;O) , duong théng d diqua 4 cit chidu am truc Oy tai
diém B sao cho dién tich tam gidic O4B bang 1. Phuong trinh tham s duong thang 4 1a

x=1-2¢ x=2+2t x=2-2t x=2-2t
A,y =t . B.yy=-t . C.yy=-t . D. yy=t
z=0 z=0 z=0 z=1
Trong khong gian véi hé toa 40 Oxyz , cho dudng thang A :x_—32:%: Z;rl . Goi M 1a giao

diém cua A véi mat phang (P):x+2y—3z+2=0.Toa d diém M 1a
A. M (2;0,-1). B. M (5-1-3). C. M(1;01). D. M (-LL1).

Trong khong gian Oxyz, toa do hinh chiéu vudng géc cua diém A(3;2;-1) 1én mit phang

}

Trong khong gian véi hé truc toa dd Oxyz , hinh chiéu cta diém M (=1;0;3) theo phuong vécto

(a):x+y+z=0 la:

A. (-2131). B. G%-Q C. (L1-2). D. (

A

1
945

N | =

v=(1;-2;1) trén mit phang (P):x—y+z+2=0 cotoadd 2
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
A. (2,-2;-2). B. (-1;0;1). C. (-2:2;2). D. (1,0;-1).

Trong khong gian Oxyz, giao diém cua mit phing (P):3x+5y—z-2=0 va duong thing

A:)c—12:y—9:z
4 3
A. 1. B. 2. C.5. D. 2.

Trong khong gian v6i hé toa d6 Oxyz, cho 3 diém A(1;0;0), B(0;2;0), C(0;0;3) va

-1 .. .z SR N
" la diém M(xo;yo;zo).Glatntong X, +y,+z, bang

x=-t
d:qy=2+t.Goi M(a;b;c)latoa do giao diém ctia d va mit phing (ABC) .Tong S=a+b+c
z=3+t
la:
A. -7. B. 11. C.5. D. 6.
Trong khong gian véi hé toa d0 Oxyz , xac dinh toa do diém M' 1a hinh chiéu vuong goc cua

diém M (2;3;1)1én mit phang (a):x—2y+z=0.
A. M’(2;%;3j. B. M'(1;3;5). C. M’(%;Z%). D. M'(3;1;2).
Trong khong gian Oxyz, diém M' dbi xing véi diém M (1;2;4) qua mit phing
(0{):2x+y+2z—3:0 co toa do la
A. (=3;0;0). B. (-1;1;2). C. (-1,-2;-4). D. (2;1;2).

Trong khong gian Oxyz, cho diém 4(1;2;-1),dudng thing d: x;l = yIrl = 2_12

phéng(P) :X+y+2z+1=0.Diém B thudc mit phing (P) thoa méan duong thing 4B vudng

va mat

goc va cit duong thingd . Toa do diém B 1a
A. (6;-7;0) B. (3;-2;-1) C. (-3;8,-3) D. (0;3;-2)
Trong khong gian voi hé toa dd Oxyz, goi d 1a duong thang qua A(l; 0;2), cit va vuoéng goc
e e B x—1 y z-=5
voi dudng thang d, : —— ===
g g a, 1 1 )
A. P(2;—-1L1). B. 0(0;—1L1). C. N(0;—12). D. M(-L-1L1).

. Diém nao duéi day thude d ?

Trong khong gian Oxyz , cho tam giac déu 4BC véi 4 (6;3 ; 5) va dudng thang BC ¢ phuong
x=1-t

trinh tham s6 < y =2+¢. Goi A 1a duong thiang qua trong tim G ciia tam giac 4BC va vudng
z=2t

goc voi mit phing (ABC). Piém nao dudi ddy thudc duong thing A?

A. M(-1;-12;3). B. N(3;-2;1). C. P(0;-7;3). D. O(1;-2;5).
Trong khong gian Oxyz, cho dudng thang d:xTH=%= 2_12 va hai diém A(—l;3;l),

B(0;2;-1). Goi C(m;n;p) 1adiém thugc d sao cho dién tich tam gidc ABC bang 242 . Gia

tri cua tong m+n+ p bang
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. -1. B. 2. C.3. D. -5.

Trong khong gian (Oxyz) cho hai dudng thing x%ZZyT—él :iz va x;3 = y%;l = Z+12 .

Goi M 1a trung diém doan vudng goc chung ciia hai dudng thang trén. Tinh doan OM .
Ja
A OM =——. B. OM =+/5. C. OM =235 . D. OM =35 .

Trong khong gian véi hé toa d0 Oxyz, cho (P):x-2y+z=0 va duong thing
d: x2—1 :%: Z+12 . Duong thing d cét (P) tai diém 4. Piém M (a;b;c) thudc duong thang
d va c6 hoanh d¢ duong sao cho AM = J6 . Khi dé tong S =2016a+b—c la
A. 2018. B. 2019. C. 2017. D. 2020.

Trong khong gian Oxyz, cho hai dudng thiang d, :XT_I = y_ﬁl =§, d, :%: yT—l = % Duong
thang d di qua A4(5;-3;5) lan luot cit d,, d, tai B va C. D dai BC la

A9, B. 19. C. 2. D. 235,

Trong khong gian voi hé toa do Oxyz, cho diém M (3;3;-2) va hai dudng thang

x=1_ y=-2 z.d‘x+1_y—1_z—2

s Uy

. Puong thang d di qua M cit d,, d, 1an luot tai

3 1 -1 2
Ava B.Po dai doan thang 4B bang
A.3. B. V6. C. 4. D.2.
R . 2 . 2 x-1 y+1 z-2
Trong khong gian Oxyz, cho diém A(1;2;—1), duong thang d: 5 = va mat

1 -1
phang (P) :x+y+2z+1=0.Diém B thudc mit phang (P) thoa man duong thang AB vudng
goc va cat duong thang d . Toa do diém B 1a
A. (3;-2;-1). B. (-3;8;,-3). C. (0;3;-2). D. (6;-7;0).
x=3+t
Trong khong gian voi hé truc toa o Oxyz, cho dudng thing A:{y=-1-¢, (teR), diém
z=-2+t

M (1;2;-1) vamitcau (§):x* +y° +2° —4x+10y+14z+64=0. Goi A’ la dudng thing di qua
’ 2 . 4 2 . AM 1 <R 4
M cat duong thang A tai 4, cat mdt cau tai B sao cho T3 = EVé diem B c¢o6 hoanh d0 la so

nguyén. Mit phang trung truc doan 4B c¢6 phuong trinh 1a
A. 2x+4y—-4z-19=0. B. 3x-6y—-6z-62=0.
C.2x-4y—-4z-43=0. D. 3x+6y—-6z-31=0.

DANG 3. BAI TOAN LIEN QUAN PEN GOC - KHOANG CACH

1. Khodng cich tic mét diém dén mdt phing, khodng cdach gifa hai mdt phdng song song
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

« Khodng cdch tir diém M(X,590520) dén mat phang (P):ax+by+cz+d =0 dwoc xdc dinh boi

+by, +cz, +d
cong thite: |d(M (P = P Btz +d]|

a’+b*+c?

Khodng cdch gitta dwong thang va mdt phang song song la khodng cdch tir mét diém thudc dwong
thang dén mdt phang

« Cho hai mdt phang song song (P):ax+by+cz+d =0 va (Q):ax+by+cz+d' =0 ¢ ciing vécto

| i

phap tuyén, khodng cach giia hai mdt phang dé la |d ((Q),(P)) = ———=
a +b +c

2. Khodng cdch tiv mét diém dén dwong thing — Khodng cdch giva hai dwong thing

« Khodng cich tiv diém M dén mét dwong thing d qua diem M. c6 vécto chi phiwong u, duoc

e,

xac dinh boi cong thuc |d(M,d) =

|”d

Khodng cich giita hai dwong thing song song la khodng cdch tir mot diém thudc dwong thang ndy
dén dwong thang kia.

« Khodng cdch giiva hai dwong thing chéo nhau: d di qua diém M va c6 vécto chi phwong i va

[,a70.M|

[a.a] |

d' di qua diém M' va c6 vécto chi phwong ' la |d(d,d") =

3. Goc giita hai vécto
Cho hai vécto @ =(a,;a,;a,) va b = (b;b,;b,). Khi dé géc gitka hai vécto @ va b la géc nhon hodc

t.

ab a,b, +a,b, +a,b,

— = 7 0° < <180°.
Q5] Jarara b en|

cos(ﬁ;l;) =

4. Géc giita hai mdt phing
Cho hai mdt phang (P): Ax+B,y+C,z+D, =0 va (Q): A,x+B,y+C,z+D, =0.

voi 0° < o <90°,

cos(PL(Q)) =cosa = Tl _ A4+ BB +CG)
|ﬁp|-|ﬁQ| \/A12+B12+C12_\/A22+B22+C22

Page 182
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5. Géc giiva hai dwong thing

Géc giita hai dwong thiang d, va d, co vécto chi phwong u, =(a;b;;c,) va u, =(a,;b,;c,).

cos(d;d,)=cosa =

Updy| |a1a2 +bb, + clcz|

e Vi 0° < o < 90°.
| Jai + 57+ Jad + b7+

6. Goc giiva dwong thing va mdt phéing

Géc giita dwong thang d cé vécto chi phwong i , =(a;b;c) va mat phdang (P) c6 vécto phép tuyén

ﬁ( Py = (4; B;C) dwoc xac dinh boi cong thire:

sina = |cos(ﬁ(P);ﬁd)| =

i, 7| |ad+bB +cC]|

— _\/2 N e voi 0° < a <90°.
|ud|.|n(P)| a +b"+cNA +B +C

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Trong khong gian voi hé toa do Oxyz , cho mat phing (P):4x=7y+z+25=0 va dudng thing

dl:x+1:X:z—1
1 2 -1

d, nim trén (P) tao v6i d,,d,"' cic goc bing nhau, d, c6 vecto chi phuong u, (a;b;c). Tinh

a+2b

. Goi d," 1a hinh chiéu vudng géc clia d, 1én mit phang (P). Duong thing

C

A a+2b:g. B a+2b:0. C. a+2b:l. D. a+2b:

c 3 ¢ c 3 c

1.

Trong khong gian voi hé toa dd Oxyz, cho hai diém A(3;1;7),B(5;5;1) va mit phing
(P):2x—y—z+4=0. Piém M thudc (P) sao cho MA=MB=+/35. Biét M c6 hoanh do
nguyén, ta c6 OM bang

A. 242 . B. 243. C. 32, D. 4.

Trong khong gian véi hé toa d6 Oxyz, cho hai duong thing d13x2_1 P _22 :Z+11,
x=t

d,:{y=0.Mat phing (P) qua d, tao v6i d, mot goc 45° va nhan vecto 7 z(l;b;c) lam mot
z=—t

vecto phap tuyén. Xac dinh tich bc.

A. —4 hoac 0. B. 4 hoac 0. C. 4. D. 4.
1 y-2 z+l e
rong khong gian Oxyz, cho hai duong thang d,: x2— = y_2 = Z+1 va d,:qy=0 . Mat
z=—1

phang (P) qua d, , tao v6i d, mot géc 45° va nhan vecto Z(l;b;c) lam mot vec to phap tuyén.

Xac dinh tich b.c.
A. —4. B. 4. C. 4 hoac 0. D. —4 hoac 0.
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=3 y+2 z+1
1 -1
(P):x+y+z+2=0.Goi M la giao diém ciad va (P). Goi A la dudng thang nam trong (P)

, mit phang

Trong khong gian toa d6 Oxyz cho duong thing d:

vuodng goc voi d va cach M mot khoang /42 . Phuong trinh dudng thang A 1a
x=5 y+2 z+4 B x—=1 y+1 z+1 C x=3 y+4 z+5
2 -3 1 =2 3 1 2 3 1

x=t

A. D. Pép an khac.

Trong khong gian Oxyz, duong thing d:{y=-1+2¢,t€R, cit mat phang
z=2—t

(P):x+y+z-3=0 tai diém /. Goi A la dudng thing ndm trong mit phang (P) sao cho

A 1d va khoang cach tir diém / dén dudng thing A bing +/42. Tim toa d6 hinh chiéu
M (a;b;c) cta diém [ trén dudng thing A.

A. M (2;5,-4). B. M (6;-3;0). C. M(5;2;-4). D. M (-3;6;0).
Trong khong gian Oxyzcho ba duong thang d:%:%: Zzl, A x;3 :%: Zl_l,

A, XT_I = yT—Z = % Puong thang A vudng goc v6i d dong thoi cat A, A, twong tmg tai H, K
sao cho d6 dai HK nho nhét. Biét ring A c6 mot vecto chi phuong ﬁ(h;k;l). Giatri h—k
bang

A. 0. B. 4. C. 6. D. -2.

Trong khong gian Oxyz, goi d 1a duong thang di qua O, thudc mat phang (Oyz) va cach diém
M (1;-2;1) mot khoang nhé nhét. Césin ciia géc gilta d va truc tung bang
1 2

ﬁ. D.ﬁ

Trong khong gian Oxyz, cho diém A(2; 1;1) , mit phing (P):x—z—l =0 va duong thing

A.%. B.l.
5 5

C.
x=1-t

(d):1y=2  .Goi d,;d, la cic dudng thing di qua A4, ndm trong (P) va déu c6 khoang cach
z=-2+t

dén duong thang d bang J6 . Césin ctia goc giita d, va d, bang

al B2 SRES p. 32,
3 3 3 3
. . 1A n . 2 x-3 y=-3 z __ ..
Trong khong gian vdi hé toa dd Oxyz, cho duong thang (d ) : " = 3 = > mat phang

(P):x+y-z+3=0 vadiém A(1;2;-1). Cho duong thing (A) di qua A, cat (d) va song
song véi mit phang (P). Tinh khoang cach tir gbc toa dd O dén (A)

A. 3. B. 16 cﬁ Dﬂ.

3 T3 "3

Page 184



Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+4t
Trong khong gian Oxyz , cho hai dudng thang d, :XT_I = y+2 :% vad,: qy=-1-2t.
z=2+4+2t
Khoang cach giira hai dudng thiang da cho bang?
AT p. Y174 c. 74 p. 7,

Trong khong gian Oxyz, cho hai diém 4(3;1;2), B(-3;-1;0) va mit phing
(P):x+y+3z—l4:0. Piém M thudc mit phing (P) sao cho AMAB vuong tai M . Tinh
khoang cach tir diém M dén mit phang (Oxy).

A. 5. B. 4. C.3. D. 1.

Trong khong gian vé6i h¢ truc toa do Oxyz, cho 4 diém A(2;0;0),B(0;3;0),C(0;0;6) va
D(l;l;l) . Goi A 1a duong thing qua D va théa mén téng khoang cach tir cac diém A4, B,C dén
A 13 16n nhat. Khi d6 A di qua diém nao dudi day?

A. (437). B. (-L-21). C. (7:53). D. (3;4;3).

Tinh khoang cach tir giao diém cta hai dudng thang d ;d, té1 mat phang (P) trong do:

d :X"HZX_Z_l-d ~_x+1:X:—Z_l;(P):2x+4y—4Z—3=0.

2 3 37 2 1 1
13

A. —
6

[SSHNEN

B. .. C. D. 2.
6 3
Trong khong gian Oxyz, cho mit phang (P):2x—y+2z-3=0 va dudng thing

(A): x;l = y2+l = x—ll . Khoang céch giita (A) va (P) 1a

A2 B.
3

w | oo

C.g D. 1
9

x=0
Trong khong gian véi hé toa dd Oxyz ,cho duong thang d 14y =3—¢.Goi (P)1a mit phing chira
z=1
dudng thing d va tao véi mit phiang (Oxy) mot goc 45°.Diém nao sau ddy thudc mit phang
(P)?

A. M (3;2:1). B. N(3;2;-1). C. P(3;-152). D. M (3;-1;,-2).

x=5 y+7 z-12
2 -1
(a):x+2y-3z-3=0.Goi M la giao diém ctia d va («), 4 thudc d sao cho AM =414 .

Trong khong gian v&i hé toa d6 Oxyz cho dudng thang d : va mit phing

Tinh khoang cach tir 4 dén mat phing (a) .
A. 2. B. 3. C.6. D. \/14.
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Cau 43:

Cau 44:

Cau 45:

DANG 4.

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

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

Trong khong gian Oxyz, cho 2 duong thing d: va

x=1 y-1 z+2
2 1

khoang cach tir d, dén (P) bang 2 1an khoang cich tir d, dén (P). Gia tricia a+b+c bang

A. 14. B. 6. C. 4. D. —6.

Trong khong gian voi hé truc toa do Oxyz, cho hai diém A(3;3;1),B(0; 2;1) va mat phéng

d,: . Mit phing (P):x+ay+bz+c=0(c>0) song song véi d,,d, va

(P):x+y+z-7=0.Dudng thing d nim trong (P) sao cho moi diém cua d cich déu hai

diém 4, B c6 phuong trinh la:

A qy=T7-3t. B.{y=7+3t. C.yy=T7-3¢. D.<y=7-3t.
z=t z=2t z=2t z=4¢
Trong khong gian Oxyz , cho tam gidc ABC vuong tai 4 ,A/B\C =30°,BC = 32 , duong thang
BC c6 phuong trinh x—4 o I > -z +47 , duong thing 4B nidm trong mit phing
(a) :x+z-3=0.Biét dinh C c6 cao dd am. Tinh hoanh d6 dinh A.
A2 B. 3. c.2. D.2.
2 2 2
VIET PHUONG TRINH MAT PHANG LIEN QUAN PEN PUONG THANG
Dang 1. Viét phuong trinh mp(P) di qua M, vudng goc mp(Q) va mp(P)_// A: Q
* i qua M(xojyo’zo) 2(o) .
i)mp(P) : VIPT [_ _ﬂ] A u,
. n,=\nu | —
(P) (@) ™A /s
Dang 2. Viét phuong trinh mét phang (P) di qua M va vudng goc véi duong thang d di qua hai
diém A va B, véi: Hy) = u, = AB
ey 2 R
= >mp(P): — - — /)
* VIPT :n, =u, = AB

Dang 3. Viét phuong trinh cia mit phing (P) di qua diém M va chira duong thing A:
—L2 5 Trén dwong thing A liy diém A va xdc dinh VICP u,

M P
A u, A
* Di qgua M

Khi dé : o
#dé mp(P) { VIPT :n, =[ AM u, |

Dang 4. Viét phuong trinh ciia mét phang (P) di qua hai duong thang song song A, A,:

* Diqua M eA, (hay M eA,)
L)mp(P): _—
« VIPT:n, =|u,u, |
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Cau 46:

Cau 47:

Cau 48:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Dang 5. Viét phuong trinh ctia mit phang (P) di qua hai duong thiang cat nhau A, A,

e DiquaMeA,, (hay M €A u, P
PP mp(P):{ V;;]L;a——'e w(_?i:| € 2) My
i n

)~ |:uA1 sUp,

Dang 6. Cho 2 dudng thang chéo nhau A, A,. Hay viét phuong trinh (P) chira A, va song

_— S U
&

1iv}
* Diqua M €A, (hay M €A,)

A, P): . — ™ P
song 2 —>mp( ) {. VTPT:n(P)z[uAI,uAZ} MA’]

Dang 7. Viét phuong trinh mit phang (P) di qua diém M va giao tuyén cta hai mit phing

(@), (B)

— > Chon A,B thujc giao tuyén hai mgt phang () va (B) = A,B €(P). Cu thé:

Ax+By=—(Cz +D, =

Cho: z=z2,=1" " (Cz, +D) {x = A(..s.0.)e(P)
A2x+B2y=—(szo+D2) y=
By+Cz=—(4x,+D =..

Cho: x=x, = v+ Gz ==(4x,+ D)) :{y = B(...;..5...) €(P)
By+Cyiz=—(A4x,+D,) [z=
* bi gua M

Khi dé mp(P): e
. VTPT.n(P):[AB,AM]

Trong khong gian v6i hé toa d0 Oxyz, cho dudng thing A: x—+11 =yT_2 =i3 va mit phang

(P):x—y+z-3=0. Phuong trinh mit phang (&) di qua O, song song v6i A va vudng goc

v6i mit phang (P) la

A. x+2y+z=0. B. x-2y+z=0. C.x+2y+z-4=0. D.x-2y+z+4=0.
Trong khong gian véi hé toa dd Oxyz, cho duong thing d, c6 vécto chi phuong u= (1; O;—2)

va di qua didm M (1,—3;2), d,: 20 — y—21 _zt4

hai duong thing d, va d, co dang ax+by+cz+11=0.Gid tri a+2b+ 3¢ bang

A. —42. B. —32. C.11. D. 20.

. Phuong trinh mat phang (P) cach déu

Trong khong gian véi hé toa d6 Oxyz, viét phuwong trinh mit phing (P ) song song va cach déu

hai dudng thang ¢, : X2 Y _Z vy g X_y—1_272

—1 I 1 2 -1 -1
A. (P):2x=2z41=0 B. (P):2y—2z+1=0
C. (P):2x=2y+1=0 D. (P):2y—2z-1=0
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x—=1 y+2 z-4
-2 1 3

Cau49: Trong khong gian Oxyz, mit phang chira hai duong thiang cat nhau va

x+l_y Zgz ¢6 phuong trinh 13

1 -1
A. 2x-y+9z-36=0. B. 2x-y-z=0.
C. 6x+9y+z+8=0. D. 6x+9y+2z-8=0.

Chu 50:  Trong khong gian toa d0 Oxyz, cho diém A(0;1;0), mit phing (Q):x+y-4z-6=0 va
x=3
dudng thing d :{ y =3+¢. Phuong trinh mit phang (P) qua A, song song v6i d va vudng goc
z=5—-t¢
voi (Q) la:
A.3x+y+z-1=0. B.3x-y-z+1=0. C.x+3y+z-3=0. D.x+y+z-1=0.

Cau51: Trong khong gian voi hé toa do Descartes Oxyz, cho diém A(3;-1;0) va duong thang

_2 1 z-1 q , :
d:X " =y;— == .Mt phang (a) chita d sao cho khoang cach tir 4 dén (o) 16n nhat co
phuong trinh 1a
A x+y—-z=0. B. x+y-z-2=0. C.x+y-z+1=0. D.-x+2y+z+5=0.

x=2 y—-6 z+2

Ciu 52: Trong khong gian Oxyz, cho hai duong thing chéo nhau d : > 1 va
) xI4 = y;I = Z+22. Phuong trinh mat phing (P) chua d, va (P)song song véi duong
thang d, 1a
A. (P):x+5y+8z-16=0. B. (P):x+5y+8z+16=0.
C.(P):x+4y+6z—-12=0. D. (P):2x+y-6=0.

xX=t+2

Cau 53: Trong khong gian Oxyz , phuong trinh mit phang chta hai duong thang: (d ): y=3t—-1va

z=2t+1
x=m+3
(A):qy=3m-2 c6dang x+ay+bz+c=0.Tinh P=a+2b+3c.
z=2m+1
A. P=-10. B. P=4. C. P=-8. D. P=0.
Cau 54: Tim tit ca cic miat phing (a) chira duong thing d :%z%l:% va tao véi mat phing (P):

2x—z+1=0 goc 45°.
A. (a): 3x+z=0. B. (a): x—y-3z=0.
C.(a): x+3z=0. D. (@): 3x+z=0 hay (a): 8x+5y+z=0.
Ciu 55: Trong khong gian v6i hé truc toa dd Oxyz, cho hai diém A(L,1,0), B(0;-1;2). Biét rang co

hai mit phang cung di qua hai diém 4, O va cing cach B mot khoang bang V3. Vécto nao
trong cac vécto dudi day 1a mot vécto phap tuyén ciia mot trong hai mit phang do.
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A. n=(1;-1;-1). B.n=(L-1;-3).  C.n=(L-L5). D. n=(1;-1;-5).

Cau 56: Trong khong gian v6i hé toa dd Oxyz, cho hai dudng thing d,d, lan luot c6 phuong trinh

x=2 y-2 z-3 x—1 y-2 z-1

d, ,d,: . Mit phang cach déu hai duong thang d,, d,
2 1 3 2 -1

c6 phuong trinh 1a

A.14x-4y—-8z+1=0. B. 14x-4y—-8z+3=0.

C.14x-4y-8z-3=0. D. 14x-4y—-8z-1=0.

Chu57: Trong khong gian toa do Oxyz, cho diém A(1;0;0) va dudng thingd : x2—1 = yT2 = Z;I .

Viét phuong trinh mit phang chira diém 4 va duong thang d ?
A. (P):5x+2y+4z—5:0. B. (P):2x+1y+2z—l:0.

C.(P):5x-2y—4z-5=0. D. (P):2x+1y+2z-2=0.

Cau58: Trong khéng gian Oxyz, cho hai duong thing d,,d, lan lugt c6 phuwong trinh
x=2 y-2 z-3 J x=1_ y+2 z+1

. Viét phuong trinh mit phing cach déu hai

2 1 370 20 A
dudng thang d,,d,.
A. 14x+4y+8z+13=0. B. 14x-4y—-8z-17=0.
C.14x-4y-8z-13=0. D. 14x-4y+8z-17=0.
A A . , . A N . N 2 x—2 y z .
Cau59: Trong khong gian véi hé toa d0 Oxyz, cho hai duong thang dlz—l=T=T va
x y-1 z-2 \ < 2 \ g A . \ 2

dz:—zzT: " . Phuong trinh mét phang (P) song song va cach déu hai duong thang
d;d, la:
A.2y-2z+1=0. B. 2y-2z-1=0. C.2x-2z+1=0. D. 2x-2z-1=0.
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DANG 5. BAI TOAN LIEN QUAN DEN VI TRi TUONG POI

1. Vi tri twong déi giva dwong thing d va mit ciu
Cho mdt cau (S) ¢6 tam I, ban kinh R va dwong thang A. Pé xét vi tri twong doi giita A va (S)
ta tinh d(I,A) réi so sanh véi ban kinh R. d

« Néu d(I,A)> R : A khéng cat (S).

« Néu d(I,A)=R:A tiép xiic véi (S) tai H.

« Néu d(I,A)<R:A cdt (S) tai hai diém phdn biét A, B.

A B, D
: (P)E(Q)©ZI=B—‘=%=F‘- « (P)L(0) & 44, +BB,+CC, =0.
2 2 2

2. Vi tri twong déi giita dwong thang d va mit phing

xX=Xx +at
Cho dwong thang d:{y=y. + a,t va mdt phang (a): Ax+By+Cz+D =0

z=1z +ayt d 7
i, ’
x=x, +at )] T T
=y, +a,t 2
Xét hé phuong trinh: =Y T ) (*) />§ r‘l I‘\
z=1z +ayt 3) :
Ax+By+Cz4+D=0 (4) |
- A
o« Néu (¥) c6 nghiém duy nhiat < d cdt (). r - R |
o Néu (¥) ¢6 vé nghiém < d||(a).
=
« Néu (*) vé s6 nghiém < d c (o). A

3. Vi tri twong déi giiva hai dwong thing d va d’

X=X +at x=x+alt
Cho hai dwong thang: d :{y =y + atvad:Sy=y +at lan heot qua diém hai diem M, N va c6

z=z +a,t z=z +ayt

vécto chi phwong lan luot la @, a,.

, a,=ka, . , a,=ka,
» d song song d' < .o dtrung d' &
Megd' Med'
, i, ko™ a, S
e dcatd < __ "« d chéo d'"<a,a,]-MN #0.
[c?,ﬁ'].MN:O

X, +at=x+alt
Luwu y: Néu d cdt d' ta tim toa dé giao diém bang gidi hé phwong trinh: { y. + at=y +ay'.
z,+at=z +ayt’
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Cau 60:

Cau 61:

Cau 62:

Caiu 63:

Cau 64:

Cau 65:

Cau 66:

Cau 67:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian v6i hé toa d6 Oxyz cho hai duong thing d,: x2—1 = % = Z_+22 :
d,: % = y__—ll = % . Xét vi tri twong doi ctia hai duong thiang da cho.
A. Chéo nhau B. Trung nhau C. Song song D. Cit nhau

Trong khong gian toa 49 Oxyz , xét vi tri twong ddi ciia hai duong thang
A. A, songsong véi A,.B. A, chéovsi A,.  C. A, cit A,. D. A, trung véi A,.

Trong khéng gian véi hé toa do Oxyz, cho duong thing d :x;1=%=z_15 va mit phing

(P):3x-3y+2z+6=0. Ménh d& ndo duéi day ding?

A. d cat va khong vudng goc véi (P). B. d vudng goc véi (P).
C. d song song véi (P). D. d ndm trong (P).

n . e 1A n . 2 x y=-2 z+1 . B
Trong khong gian véi hé toa d6 Oxyz, cho dudng thing A: ) = 0 = N va mat phang
(P):11x+my+nz—16=0.Biét Ac(P),tinh gidtricia T =m+n.
A.T=2. B.T=-2. C.T=14. D. T=-14.

Trong khong gian toa do Oxyz , cho dudong thang d : xl—l P ; 2 _Z _1

phuong trinh m’x—my —2z+19=0 v6i m la tham s6. Tép hop cdc gid tri m théaman d /()

4 va mit phing (&) c6

la
AL B.O. C. {12}, D. {2}

Trong khong gian véi hé truc toa d0 Oxyz , tim tat ca cac gia tri ctia tham s6 m dé duong thang

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

A. m=1. B.me® C.me{—l;l}. D. m=-1

d:

song song voi mit phing (P):2x+y—m’z+m=0

Goi m,n 1a hai gia tri thuc thoa mén: giao tuyén ctia hai mit phang (Pm):mx—|—2y+nz—|—1: 0
va (Q,):x—my+nz+2=0 vudng gbc v6i mit phang (a):4x—y—6z+3=0.
A.m+n=0. B. m4+n=2. C.m+n=1. D. m+n=3.

x=1+¢

Trong khong gian v6i hé toa @ Oxyz , cho hai dudng thing d : 5=

x=-1 y =z
—=—;d,:qy=2+t.
1 3" Y

z=m
. N A A 5 , A \ r \ 5 , o~ , M 5
Goi S latap tat ca cac sO m sao cho d, va d, chéo nhau va khoang cach giira chung bang E

. Tinh tong cac phan tir cua S .
A. -11. B. 12. C. -12. D. 11.
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Cau 68:

Cau 69:

Cau 70:

Cau 71:

Cau 72:

Cau 73:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

. ‘ . - 1 1 -1
Trong khong gian Oxyz , cho bon dudng thiang: (dl):x13=y-; =Z-1|_ ,(a’2)1%=l2=z1

,(dy): X;I = yIrl = Zl_l , (d4):%— y=1_z-1 g duong thing trong khong gian cit ca bén

-1 1
duong thang trén la:
A. 0. B. 2. C. Vo s0. D. 1.
Trong khong gian Oxyz, biét mit cau (S) c6 tam O va tiép xuc véi mit phang
(P):x-2y+2z+9=0 tai dicm H (a;b;c). Gié tri ctia tong @ +b + ¢ bang
A. 2. B. -1. C. 1. D. -2.

Trong khong gian Oxyz, cho diém (1;0;2) va dudng thing d: xT_lzll:%. Goi (S) la

mit cau c6 tim 1, tiép xtc véi dudng thang d . Ban kinh cua (S) béng

NES B 25 c. 330 p. B2,
3 3 3 3

Trong khong gian Oxyz, cho mit cau (S):(x—1)2+(y—2)2+(z—3)2:1, duong thing

A x—36 = y;Z _iz2 va diém M(4;3;1). Trong cac mit phang sau mat phang nao di qua M
, song song v6i A va tiép xtic véi mét cau (S)?
A. 2x—-2y+5z-22=0. B. 2x+y+2z-13=0.
C.2x+y-2z-1=0. D. 2x—y+2z-7=0.

N . o 2 , \ 2 x—4 vy z+4 . ,
Trong khong gian Oxyz , cho médt phang (P) chua duong thang d :T = n = p va ti€p xuc
v6i mit cau (S): (x—3)2 +(y+3)2 +(z—1)2 =9. Khi d6 (P)song song véi mat phang nao sau
day?
A.3x-y+2z=0. B. -2x+2y-z+4=0.
C.x+y+z=0 D. Pap an khac.

Trong khong gian voi hé toa dd Oxyz, viét phuong trinh mit phang tiép xtc véi mat cau
(x=1)*+ 3% +(z+2)> =6 ddng thoi song song véi hai duong thing d, ;’%2 = y—_ll = il
d2:£:y+2:z—2'

1 1 -1
A [x—y+2z—3=0 B. [x+y+2z—3=0

xX—y+2z+9=0 xX+y+2z+9=0

C.x+y+2z+9=0 D.x—y+2z+9=0
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Cau 74:

Cau 75:

Cau 76:

Cau 77:

Cau 78:

Cau 79:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho diém E(2;1;3), mat phang (P):2x+2y—z—-3=0 va mat cau
(S):(x—3)2 +(y—2)2 +(z—5)2 =36. Goi A 1a duong thing di qua E, nim trong mit phing
(P) vacit (S) tai hai diém c6 khoang cdch nho nhét. Phuong trinh ctia A 1a

x=2+09t x=2-5t x=2+t x=2+4¢
A. < y=1+9¢ B. {y=1+3¢ C.iy=1-t D.<y=1+3¢

z=3+8t z=3 z=3 z=3-3¢t
Trong khong gian Oxyz, cho hai mit cau (S,), (S,) co phuong trinh lan luot 1a
(S):x+y*+22=25,(S,):x*+)° +(z—1)2 =4 . Mot dudong thang d vudng goc voi véc to
i =(1,-1;0) tiép xtc voi mit cau (S,) va cit mit cau (S,) theo mét doan thang c6 d6 dai bang

8. Hoi véc to nao sau day la véc to chi phuong cia d ?

A. i, = (11,43 B. i, = (11,6 ) C. iy =(1,1;0) D. i, =(1;1,—3)

Trong khong gian véi hé toa @ Oxyz, cho diém E(l;l;l), mit cau (S):x2 +y2 +z2=4 va
mat phang (P):x—3y+52—3:0 . Goi A 13 duong thang di qua E, nim trong (P) va cat mit
cau (S ) tai hai diém A4, B sao cho tam gidc OAB 1a tam giac déu. Phuong trinh ciia dudng thang
Ala
x=1_ y-1 z-1 B x=1_ y-1 z-1
-2 1 -1 S 2 1 -1
x-1_ y-1 z-1 D x—=1 y-1 z-1

2 1 1 2 -1 -1

A.

C.

Trong khong gian Oxyz , cho duong thing d: xl—l = y—22 = ZI3 va diém A(I;O;—l). Goi d, 1a

duong thang di qua diém A4 va c6 vecto chi phuong V= (a;1;2). Gié tri cua @ sao cho duong
thang d1 cit duong thang d2 la

A.a=-1. B.a=2. C.a=0, D.a=1.

Trong khong gian Oxyz, cho ba mit cau (Sl):(x+3)2 +(y—2)2 -|—(Z—4)2 =1,
(8,):x*+(y=2) +(z-4)" =4 va (S,):x* +y* +2* +4x—4y—1=0. Hoi c6 bao nhiéu mit
phang tiép xtic v6i ca ba mat cau (S,), (S,), (S;)?

A. 2. B. 4. C.6. D. 8.

: : . -1 2
Trong khong gian véi h¢ toa dd Oxyz cho duong thang d :XT = ll It

cau co ban kinh R=5, cotam I thudc duong thang d va tiép xtic véi truc Oy . Biét rang I c6

. Goi () 1a mat

tung ¢ duong. Diém nao sau day thudc mat cau () ?

A. M(-1-2;1). B. N(L,2;-1). C. P(-5,2,-7). D. 0(5-2;7).

Page 193



Cau 80:

Cau 81:

Cau 82:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz, cho mat cau (S):x*+)* +z° +4x—6y+m=0 (m la tham sb) va
x=4+2¢

dudng thing A:{y=3+¢ .Biét duong thing A cit mit ciu (S) tai hai diém phan biét 4,B
z=3+2t

sao cho AB=8.Giatricua m la
A.m=5. B. m=12. C.m=-12. D. m=-10.

Trong khong gian Oxyz cho hai duong thang chéo nhau

x=4-2¢ x=1
d:qy=t ,(teR),d,:qy=t",(t'eR).
z=3 z=—t'

Phuong trinh mat cau c6 ban kinh nhé nhat tiép xtic vé6i ca hai duong thing (d, ),(d,) la:

3Y ) 2
A. X+ | +y +(z+2) =

A|lO KO

3V, » 3
B.|x—> —oy =2,
(x 2) +y' +(z ) >
D (x+§j2+ 2+(z+2)2:é

| 2) Y 2

3y ) 2
C. x=3 +y +(z-2) =

. . . -4 -1
Trong khong gian Ozyz, cho hai duong thing A : v =Y = Z+3

va
3 -1 -2
r=2 y+3 =z Ko o st A A e a4 .4 2 \ .
A, T3 1 Trong tat ca mat cau tiép xiic v6i ca hai duong thang A va A, . Goi (5)
14 mat cu c6 ban kinh nho nhit. Ban kinh cia mat cau (9)1a
A N12. B. V6. C.\24. D. 3.

Page 194



CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
III TRONG KHONG GIAN

| CHUONG |

BAI 3: PHUONG TRINH PUONG THANG

@ HE THONG BAI TAP TRAC NGHIEM.
DANG 2. BAI TOAN TiM PIEM
® Tim hinh chiéu H cia diém M 1én mit phiang (P):ax+by+cz+d =0 oM

Viét phuong trinh dudng thing MH qua M va vudng goc v6i (P), khi do:

A

xX=Xx,+at

x="?
=y +ta,t
H =d N (P) thoa R =>t=>4y=7=H. M
z=2z,+ast N ©
z=1

ax+by+cz+d =0
v Luu v: Dé tim diém d6i ximg M’ cia diém M qua (P)= H la trung diém MM’

@ Tim hinh chiéu H cia diém M 1én dwong thing d.

Viét phuong trinh mat phiang (P) qua M va vudng goc voi d, khi do: M\
H d
x=Xx +at
x="7? M
=y, +a,t
H=dA(P) thoa 4 2T % =l y=2=H.
z=2z +ast L9 \C

ax+by+cz+d =0
v Luu y: Pé tim diém d6i ximg M' cia diém M qua d = H la trung diém MM .

Caul: (THPT Yén Phong 1 Bic Ninh 2019) Trong khong gian Oxyz, tim toa do hinh chiéu H cua

x=1+t¢
A(l;l;l)lén duong thang d:<y=1+1.
z=1
A. H(:;i;;). B. H(LL;1). C. H(0;0;-1). D. H(1;1;0).

Loi giai

Puong thang d c¢6 vecto chi phuong 14 u= (1;1;1).DoH ed = H(1+t;1+¢t;t).
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Cau 2:

Cau 3:

Cau 4:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta co: E=(t;t;t-l). Do H 14 hinh chiéu cta diém A 1én duong thang d nén suy ra
—_— - — 1 4 4
AHLu<:>AH.u=0<:>t+t+t-l=0<:>t=§:>H(g;g;l).

(THPT Quang Trung Dong Da Ha Ni 2019) Trong khong gian v6i hé toa dd Oxyz , cho diém

x=6-4¢
A(1;1;1) va duong thing (d):y=-2—-¢ . Tim toa d6 hinh chiéu 4' cia A trén (d).
z=-1+2t
A. A'(2;3;1). B. A'(-2;3;1). C. 4'(2;-3;1). D. 4'(2;-3;-1).
Loi giai

Taco A'e(d) nén goi A'(6-4t;-2—1;-1+2t); A4 =(5-4t;-3-1;-2+21);
duong thing (d) ¢ vecto chi phuong u =(-4;-1;2).

A4 L(d) o A4 u=0< (5-4t).(-4)+(-3-1).(-1)+(-2+2)2=01=1.
= 4'(2;-3;1).

vay 4'(2;-3;1).

Trong khong gian Oxyz, cho hinh thang cin ABCD c6 day la AB va CD. Biét A(3;1;—2),
B(-1;3;2), C(=6;3;6) va D(a;b;c) véi a,b,ceR. Giatri ciia a+b+c bing
A. 3. B. 1. C. 3. D. -1.
Loi giai
Phuong trinh dudng thing d qua C (—6;3 ; 6) va song song véi dudng thang 4B 1a

x+6 y-3 z-6
-2 1 2

Diém D thudc duong thang d nén goitoadd D 1a D(—6—2t;3+1;6+21).
T gidc ABCD 1a hinh thang can nén ta co:

t=-2

L e R
t=-6

Véit=-2 = Dl(—2;l;2),tt'r giac 1a hinh binh hanh nén loai.
Véit=-6 = D,(6;-3;-6) thoa man, nén 6-3-6=-3.

(THPT Chuyén Pai Hoc Vinh 2019) Trong khong gian Oxyz, cho duong thing
d: x; =%= 2_12 va hai diém A(-1;3;1); B(0;2;-1). Goi C(m;n; p) 1a diém thudc duong

thang d sao cho dién tich tam gidc 4BC bang 242 . Gia tri cia tong m+n+ p bang
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Cau 5:

Cau 6:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. -1 B. 2 C.3 D. -5
Loi giai

Chon C
x=-1+2¢

Phuong trinh tham s ctia dudng thang d :{y =1¢
z=2—t

x=—1+2¢
ViCed:{y=t = c(-1+211)
z=2—t

Tacd AB =(1;-1;-2); AC = (=1+26,,2—t) =| 4B, AC |= (3t~ 7;-3t~1;3t-3)
Dién tich tam gidc ABC 1a S ;. =%‘[E, E’]‘ =%\/27z2 =54t +59

1
SABC=2\/§<:>5\/27t2—54t+59=2\/§ ot=1=>C(LL1) >m+n+p=3

(Chuyén Ha Tinh - 2018) Trong khong gian Oxyz, cho dudng thing d : xrl 4 ;3 = 222

va diém A(3;2;0). Diém dbi ximg cta diém A qua duong thing d co toa do 1a
A. (-1;0;4). B. (7;1;-1). C. (21;,-2). D. (0;2;-5).
Loi giai
Goi (P) 1a mat phang di qua 4 va vudng goc v6i dudng thang d . Phuong trinh ctia mit phing
(P)1a: 1(x=3)+2(y—-2)+2(z=0)=0 < x+2y+2z-7=0.

Goi H 1a hinh chiéu cua 4 1én dudng thang d , khi d6 H =d N (P)

Suyra Hed= H(-1+6;,-3+2t;—2+2¢), mitkhic H €(P) = -1+1-6+4t—-4+4t-7=0

=1=2.Vay H(L;1;2).

Goi A4’ 1a diém dbi xung v6i 4 qua duong thang 4, khi d6 H 1a trung diém cua A4’ suy ra

A'(-1,04).

(Sé Binh Phudc -2019) Trong khong gian Oxyz , khoang cach tir diem M (2;—4;-1) t6i duong
x=t

thing A:{y=2-¢ bang
z=3+2¢
A. 14 B. V6 C. 214 D. 246
Loi giai

Chon C

Page 3



Cau 7:

Cau 8:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Dudng thing A di qua N (0;2;3), ¢6 véc to chi phuong u = (1;-1;2)
MN =(-2;6;4); | MN,u|=(16;8,—4).

[.] =214,

d(M,A)= =

(e

Trong khong gian véi hé truc toa d6 Oxyz, Goi M (a; b; ¢) thudc duong thang

:%:yT_l: Zt2 . Biét diém M c6 tung d6 Am va cdch mdt phang (Oyz) mét khodng béng 2.
Xécdinh giatri T=a+b+c.
A T=-1, B.T=11. C. T=-13. D.T=1.

Loi giai
MeA= M (t; 1+2t; —2+31).

Tact d(M:(0y2)=l]=2 5 {22 = 1+2t=5
aco aM2)) == f=2=1+2=-2

Suyra t=-2.Dodd M(-2; -3; -8).

Viya=-2; b=-3; c=-8=T=a+b+c=-13.

x=—1+2¢ r=1
. y=t x=1 )
trinh = .Dodé M(1;1;3), a+b+c=5.
Z=1+2 y=1
2x+y—-3=0 z=3

Trong khong gian Oxyz, cho A4(2;0;0), dudng thang d di qua A cit chiéu 4m truc Oy tai
diém B sao cho dién tich tam gidic OA4B bang 1. Phuong trinh tham s dudng thing d 1a

x=1-2¢ x=2+2t x=2-2t x=2-2t
A. (Y=t . B.iy=—-t . C.yy=—-t . D. {y=t
z=0 z=0 z=0 z=1
Loi giai
Chon C

Goi B(0;6;0) la giao diém cua d véi truc Oy . (Diéukién H<0)

. . 1
Taco O4 =2 vatam gidc O4AB vudngtai O nén S,,,, = EOA.OB =1=0B=1

Suy ra B(0;—1;0). Ta c6 AB = (=2;—1;0) 1a mot vec to chi phuong cua d .
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Cau 9:

Cau 10:

Cau 11:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=2-2t
Va duong thing d di qua diém A(2;0;0) nén { y=—¢
z=0

(Bic Ninh 2019) Trong khong gian véi hé toa d0 Oxyz , cho dudng thing A :x_—2 _r_z+l

-3 1 2
. Goi M 1a giao diém ctia A v6i mit phang (P):x+2y—3z+2=0.Toadd diém M la
A. M (2;0,-1). B. M (5-1-3). C. M(1;0;1). D. M (-LL1).
Loi giai
x—2:Z
-3 1 x+3y=2 x=-1
Toad(f)cﬁadiémMlénghiémcﬁahé: %=Z;1 &92y—z=1 Sy =1
x+2y-3z42=0 (YFAyIE==2(z=l

Vay M (-L1L1).

(THCS - THPT Nguyén Khuyén 2019) Trong khong gian Oxyz, toa d6 hinh chiéu vudng goc
cua diém A(3;2;—1) lén mat phéng (a) x+y+z=0 la:
A (-211). B. (é,z,—zJ C. (L1;-2). D. (

Loi giai
Goi H 1a hinh chiéu cia 4(3;2;-1) 1én mit phing (ar):x+y+2z=0. Khi d6: 4H nhan

n(1;1;1) 1a vecto chi phuong suy ra phuong trinh AH : = I 3.y I 2 _z Irl '

NG

1
’4’

N | —

Do H e AH = H (3+1; 2+t;—1+1).

Do He(a):>3+t+2+t—1+t:O<:>t=—§:>H(§;E;—Zj.
(THCS - THPT Nguyén Khuyén 2019) Trong khong gian véi hé truc toa &6 Oxyz , hinh chiéu
cia diém M (-1;0;3) theo phuong vécto v=(1;-2;1) trén mit phing (P):x—y+z+2=0 c6
toa dd la

A (2,-2;-2). B. (-1;0;1). C. (-2;2;2). D. (1;0;-1).

Loi gii
d X
M
M' .
P AN

Page 5



Cau 12:

Cau 13:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Dudng thing d di qua M (-1;0;3), ¢6 vécto chi phuong v = (1;-2;1) c6 phuong trinh tham s6

x=-1+¢
la Jy=-2t
z=3+t

Goi M’ 14 hinh chiéu ciia diém M (~1;0;3) theo phuong vécto v =(1;-2;1) trén mét phang
(P):x—y+z+2=0.

= M'=d n(P)=toa dd M"langhiém cua hé phuong trinh:

x=—1+¢ x=—1+t¢ x=-2
=2t =2t =2
d =7 1770 s M (-22:2).
z=3+t z=3+t z=2
x—y+z+2=0 —1+t+2t+3+¢t+2=0 t=-1

(Chuyén Hung Vwong Gia Lai 2019) Trong khong gian Oxyz, giao diém ciia mit phang
x-12 y-9 z-1
3

(P):3x+5y—z-2=0 va duong thing A: 1a diém M (x,;¥y;2, ). Gid tri

tong x, +y, +z, bang

Al B. 2. C.5. D. 2.
Loi giai

M eA= M (12+4;9+3;1+1).

M e(P)<=3(12+41)+5(9+31)—(1+t)-2=0<1=-3.

M (0;0;-2) = x, + y, +2z, = 2.

Trong khong gian vé1 hé toa do Oxyz, cho 3 diém A(l; 0;0), B(O; 2;0), C(O; 0;3) va
x=-t

d:qy=2+t.Goi M(a;b;c)latoa do giao diém ctia d va mit phing (ABC) .Tong S=a+b+c
z=3+t

la:

A. -7. B. 11. C.5. D. 6.

Loi giai
Mit phing (4BC)qua cac diém 4(1;0;0), B(0;2;0), C(0;0;3)ndm trén cac truc Ox,Oy,0z

c6 phuong trinh la: %+l+§ =1.

2

Diém M (a;b;c) 1a toa d6 giao diém cia ciia d va mit phang (ABC ) .

a=-6
Suy ra _—t+ﬁ+ﬁ=l<:>t=6 suyra «b=8
1 2 3 9
C =

Viy S=-6+8+9=11.
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 14: (KTNL GV Thuan Thanh 2 Bic Ninh 2019) Trong khong gian véi h¢ toa d0 Oxyz , xac dinh
toa do diém M 1a hinh chiéu vudng goc ctia diém M (2;3;1)1én mit phang (a):x-2y+z=0

A M| 2233, B. M'(1;3;5). c. mf 223, D. M'(3;1;2).
2 22
Loi giai

Chon C
Goi A 1a duong thing qua M va vudng goc véi (a) .

xX=2+t
= Phuong trinh tham s6 cia A 1a: {y=3-2¢.Tacoé M'= Am(a).

z=1+t¢

Xét phuong trinh: 2+7-2(3-2¢)+1+1=0 <:>t=%.
Vay M'(i;z;ij.
2 2

Ciau 15: (Chuyén Lé Hong Phong Nam Pinh 2019) Trong khong gian Oxyz, diém M’ ddi xtmg véi
diem M (1;2;4) qua mat phang (@):2x+y+2z-3=0 c6 toa dd 1a
A. (-3;0;0). B. (-1;1;2). C. (-,-2;-4). D. (2;1;2).
Loi giai
Mit phang () c6 vecto phap tuyén 1a n =(2;1;2).
MM' vuéng gbée véi mit phang (@) nén dudng thang MM 'nhan n =(2;1;2) lam vecto chi

x=1+2¢
phuong. Phuong trinh duong thing MM’ 1a: Sy =2+1 .
z=442¢

Goi H 1a giao diém cua dudng thang MM’ va mit phing (a) .

HeMM' < H(1+26;2+1;4+2t).

He(a) o 2(1+2t)+2+1+2(4+21)-3=09%+9=0 < t=-1 < H(-;1;2).

M’ d6i ximg v&i diém M qua mit phing (o) nén H 1a trung diém cuia MM' = M '(-3;0;0)
Cau 16: (KSCL THPT Nguyén Khuyén 2019) Trong khong gian Oxyz, cho diém 4(1;2;-1),dudng
x—1_ yrl _ 2:2 va mat phang(P):x+y+2z+1=0. Diém B thudc mit phang

(P) thoa man dudng thing 4B vudng goc va cit duong thangd . Toa d6 diém B 1a

thang d :
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Cau 17:

Cau 18:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. (6;-7;0) B. (3;-2;-1) C. (-3;8;,-3) D. (0;3;-2)
Loi giai
Chon D

Ta goi AB cit d tai diem M (1+2m;—1+m;2—m)ed

AM (2m;m—3;3—m), theo yéu cu bai toan AB vudng gocd , ta cb

AMu, =0=22m+m—-3+m-3=0=>m=1= AM = (2,-2;2)

Puong thang AB di qua A nhén i =%W:(l;—1;l) 1a VTCP, ta c6 phuong trinh AB la

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

AB: .Goi B(1+5,2—t;-1+t)e AB

Lai c6 diém Be(P)= 1+1+2—1+2(-1+0)+1=0=t=—1. Vay B(0;3;-2).

Trong khong gian voi hé toa dd Oxyz, goi d 1a duong thang qua A(l; 0;2), cit va vuoéng goc
x—1 y z-=5

v6i duong thang d, :T = T = 5 Diém nao duéi day thude d ?
A. P(2;-1L1). B. 0(0;—11). C. N(0;—12). D. M(-L-1L1).
Loi giai
Chon B

Puong thang d, c6 VTCP la u= (1;1;—2) .
Goi H 1a giao diém cua dudng thang d va duong thang d,. Vi H €d, :H(l—i—t;t;S —21).
Taco: AH = (;6,3—21).
d vuong géc voi d, & uAH =0s1t+1-2(3-2)=0s61=6<1=1.
x=1+4¢

Luc d6, duong thing d qua A4(L;0;2) vacd VICP AH = (1;1;1) c6 phuong trinh: {y =1t
z=2+t

Luc do6, diém Q(O;— 1;1) thudc duong thing d .
Trong khong gian Oxyz , cho tam giac déu 4BC véi 4 (6;3 ; 5) va dudng thang BC ¢ phuong
x=1-t
trinh tham s6 { y=2+¢. Goi A 1a duong thang qua trong tAm G ciia tam gidc 4BC va vudng
z=2t

goc voi mit phing (ABC). Piém nao dudi ddy thudc duong thing A?

A M(-1;-12;3). B. N(3;-2;1). C. P(0;-7;3). D. O(1;-2;5).
Loi giai

Chon D

Puong thing BC di qua M, (1;2;0) va c6 vecto chi phuong u = (-1;1;2).
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Cau 19:

Cau 20:

CHUYEN DPE V—HI‘NHH.OC 12— PHUONG PHAP T04A DO TRONG KHONG GIAN
Mp(ABC) c6 vecto phap tuyén ;;=[1;,W:| =(3;15;-6) cung phuong ;':(1;5;—2).
A L(ABC) = A c6 vecto chi phuong n' =(1;5;-2)
Goi H la trung diém cia BC = AH 1 BC va H(1-t;2+1;2t).
AH =(-5-t;-1+1;2t-5). Tacd AH L BC < AH Lu < AHu=0 < 6t-6=0< =1,
Suyra H(0;3;2).

G la trong tdm tam giac ABC ®E=§E < 34G =24H @3(5@—52)=2(@—5;1)
@%%(207“07) =06 =(2;3;3) & G=(2;3;3).

A diqua G, c6 vecto chi phuong n' =(1;5;-2)

xX=2+t
= phuong trinh tham sé ctia A 1a: { y=3+5¢. Viy Q€ A.
z=3-2t
A . . . . . 2 x+1 y z=-2
(Chuyén Dai hgc Vinh - 2019) Trong khong gian Oxyz, cho duong thang d : S T
va hai diem 4(-1;3;1), B(0;2;-1). Goi C(m;n;p) 1a diém thudc d sao cho dién tich tam
giac ABC bang 242 . Gia tri ctia tong m+n+ p bang
A. -1. B. 2. C.3. D. -5.
Loi giai
Chon C
Tacod C(m;n;p)ed = C(-1+2t;t;2—1).
AB=(1;-1;-2) .
Suyra {__ = | 4B, AC |=(3t-7;-3t-1;3t-3).
AC =(2t;6-3;1—1)
Dién tich tam gidc ABC: S, . =%‘[E,E]=%\/2nz —541+59 .
Theo d8 ta co %\/2# ~54t+59 =22
<27 -54t+27=0<t=1.
Suyra C(1;1;1).
Vay m+n+p=3.
< 3 N . . . 2 x—2 y—4 z .
(Pa Nang 2019) Trong khong gian (Oxyz) cho hai duong thang 1 :T:—z va
x=3 y+1 z+2 ) . 2 A . , N 2 A
5 = " = T Goi M 1a trung di€ém doan vudng géc chung cua hai duong thang trén.
Tinh doan OM .
14
A. OMzg. B. OM =+/5. C. OM =2/35. D. OM =35 .

Loi gidi
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Cau 21:

Cau 22:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon B
xX=2+t

Duong thing d:{ y =4+t nhan vécto u =(1;1;-2) lam vécto chi phuong.
z=-2t
x=3+2m

Puong thing d':{y =—1—m nhan vécto v = (2;-1;—1)1am vécto chi phuong.
z=-2-m

Goi 4B 1a doan vudng géc chung véi Aed va Bed'.

Khi @6 A(2+8;4+1-21) va B(3+2m;—1—m;—2—m).
Suy ra Zg:(Zm—t+l;—m—t—5;—m+2t—2).

ABLlu [ABu=0 [3m-6t=0 =-2
Tacé{ ”c{ ! @{m @{m Suyra A(1;3:2) va B(-L1;0).

AB 1 v ABv=0 6m—3t=-9 t=-1

Suy ra trung diém cia AB 1a M(O; 2;1). Viy OM =+/5.

(Kinh Mon - Hai Dwong 2019) Trong khong gian v6i hé toa dd Oxyz, cho (P):x—2y+z=0
, -1 2 . . a2 .2

va duong thing d :XT:%Z Z+1 . Buong thang d cat (P) tai diem 4. DBiem M (a;b;c)

thudc duong thing d va co hoanh do duong sao cho AM = J6 . Khi d6 tong S =2016a+b—c

la

A. 2018. B. 2019. C. 2017. D. 2020.
Loi giai
Chon A
x—2y+z=0 x=2y+z=0 x=-1
Tim A thhé {x-1 y z+27x-2y =1 &y=-1= A(-L-1-1).
2 1 -l y+z=-2 |z=-1

Goi M (1+26;6,-2~1), r>_?l taco AM =6r> +12t+6 =\/6 & 1 =0;t =2

Véi t:0:>M(1;0;—2):>a:l;b:O;c=—2:>S:2018.

Trong khong gian Oxyz , cho hai dudng thiang d, :xT—l = y_ﬁl :%, d, - y-1 = % Duong

thing d diqua 4(5;-3;5) lanluot cit d,, d, tai B va C. Do dai BC la

A. 19, B. 19. C. 32. D. 245.

Loi giai
Chon A
Taco: dnd, =B= B(1+1t;-1-1¢,;2t).

dnd,=C=C(t,;1+2t,;t)).
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Cau 23:

CHUYEN PE V — HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Khi d6: AB =(t,—4;~1,+2;2t, —5) va AC =(t, - 5;2t, +4;t, - 5).
Vi Agd, = AC#0.
Badiém A4, B, C cing thujc duong thing d < 4B va AC cung phuong
t—4=k(1,-5) t =1

© FkeR:AB=kAC <1, +2=k(2t,+4) &1, =-1.
2, —5=k(1,-5) i

Do d6 B(2;-2;2), C(-1;-1;-1) = BC =(-3;1;-3).
vay BC=419.

Trong khong gian v6i hé toa do Oxyz, cho diém M (3;3;—2) va hai duong thing
x-1 y-2 z  x+1 y-1 z-2

d, R > . Puong thang d di qua M cit d,, d, lan luot tai
Ava B.D0o dai doan thing AB bang
A.3. B. V6. C. 4. D. 2.
Loi giai
Chon A
Ta co:
x=1+¢

phuong trinh tham sé ctia d, :4 y=2+3¢;t, e R, ded, = A(1+1,;2+31,58,);

z=1

x=-1-t,
phuong trinh tham s6 ctia d, :{y =1+42t, 31, € R, Bed, = B(~1-1,;1+24,;2+41,);
z=2+4t,

MA=(t,-2;3t, ~154,+2); MB = (~4—4t,;-2+2t,;4+41,).

Vi 4,B,M thing hang nén MA = km,k eR

{—2 =4k —kt, 6+ 4k +kt, =2 t‘:(l) ’1:?
&3, -1=2k+2kt, &3t +2k-2kt, =1 & k:E = kzz.

t,+2=4k+4kt t,—4k—4kt, =-2

1 2 1 2 kt, =0 t,=0

Vay, 4(1;2;0) va B(-1;1;2)= 4B =(-2;-1;2).

Do dai doan thfmg AB = |E| =3.
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Cau 24:

Cau 25:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(Chuyén Ph Vinh - 2018) Trong khong gian Oxyz, cho diém A(1;2;-1), dudng thing

: x2—1 = yirl _z72 vamitphang (P):x+y+2z+1=0.Diém B thuoc mit phang (P) thoa
mén dudng thing AB vudng goc va cit dudng thing d . Toa d6 diém B 1a
A. (3;-2;-1). B. (-3;8;,-3). C. (0;3;-2). D. (6;-7;0).
Loi giai

Puong thing d ¢6 mot VTCP 1a u, = (2;1;-1).
Goi M = ABNd = M (1+2t;-1+62—1) = AM =(26;t-3;3~1).
ABLld & AMu=0 < 4t+1-3-3+1=0 ot =1= AM =(2;-2;2) =2(;-1;1)

Dudng thing 4B di qua diém A(1;2;-1), c6 mot VTCP 1a u = (1;-1;1)

x=1+t¢
= AB:{y=2—-t (teR).
z=—1+t¢
x=1+t¢ t=-1
, . . . . o ly=2-t x=0
Ta c6: B=ABN(P) néntoadd cua B 1a nghiém cua hé o
z=—1+¢ y=3
xX+y+2z+1=0 z=-2

= B(0;3;-2).

(SGD Bac Liéu - 2018) Trong khong gian véi hé¢ truc toa d0 Oxyz, cho dudong théng

x=3+t
A:qy=-1-t, (teR),diém M (1;2;-1) vamitcau (§):x* +y* +2z° —4x+10y +14z+64 =0
z==-2+t

.Goi A’ 1a duwong thiang di qua M cat duong thang A tai A, cit mit cautai B sao cho % =—
va diém B c6 hoanh d6 1a sb nguyén. Mit phing trung truc doan AB c6 phuong trinh 14
A. 2x+4y—-4z-19=0. B. 3x-6y—-62z-62=0.
C.2x-4y—-4z-43=0.D. 3x+6y—-6z-31=0.
Loi giai

A’ 14 dudng thang di qua M cit duong thiang A tai A suy ra toa do A(3+a;—-1-a;—2+a).

AM 1 i =+ 4B
AB 3

Trwong hop 1:
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

3(-2-a)=x-3-a x=-3-2a
3AM = AB < {3(3+a)=y+1+a <1y=8+2a suyra B(-3-2a;8+2a;1-2a)
( ) z+2—-a z=1-2a

Do Be(S) nén
(-3-2a)" +(8+2a)’ +(1-2a)" —4(-3-2a)+10(8+2a)+14(1-2a)+64=0

& 124 +40a + 244 = 0, phuong trinh v6 nghiém
Trwong hop 2:

3( -2- ) —(x—3—a) x=9+4a
34AM =—AB <3 (+ ) (y+l+a) & <y=-10-4a
( ) (Z+2—Cl) Z:—5+4a

Suy ra B(9+4a;—-10—4a;-5+4a)
Do B e(S) nén

(9+4a)" +(~10—4a)" +(=5+4a)’ —4(9+4a) +10(-10-4a)+14(-5+4a)+64 =0

a=-1
< 48a° +112a+64=0 <= 4.
a=-—

3

Diém B c6 hoanh d¢ 1a s6 nguyén nén B(5;-6;-9); 4(2;0;-3).
o M . « R 7 \ r A J J4 A
Mat phang trung truc doan 4B di qua trung diém [ (5;—3;—6j va ¢6 mot véc to phap tuyén
7
=(-1;2;2) nén c6 phuong trinh (X_EJ_Z();+3)_2(Z+6) =0 2x-4y-4z-43=0

DANG 3. BAI TOAN LIEN QUAN PEN GOC - KHOANG CACH

1. Khodng cich tic mét diém dén mdt phing, khodng cdach gifa hai mdt phing song song

« Khodng cach tir diém M (x,,;y,,;z,,) dén mdt phang (P):ax+by+cz+d =0 dwoc xdc dinh boi

|axM +by,, +cz,, +d|
Ja +b +¢°

cong thuee: |d(M;(P)) =

Khodng cdch gitta dwong thang va mdt phang song song la khodng cach tir mét diém thuée dwong
thang dén mat phang

« Cho hai mdt phéng song song (P):ax+by+cz+d =0 va (Q):ax+by+cz+d' =0 ¢ ciing vécto

|d—d'
Na® +b* + ¢

phdp tuyén, khoang cdach giita hai mdt phang dé la |d ((Q), (P)) =
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CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
2. Khodng cdch tiv mét diém dén dwong thing — Khodng cdch giva hai dwong thing

« Khodng cich tiv diém M dén mét dwong thing d qua diem M_ c6 vécto chi phwong u, duoc

e,

xac dinh boi cong thurc |d(M,d) =

|”d

Khodng cich giita hai dwong thing song song la khodng cdch tir mot diém thudc dwong thang ndy
dén dwong thang kia.

« Khodng cdch giiva hai dwong thing chéo nhau: d di qua diém M va c6 vécto chi phwong i va
(4,8 M. M|

21 |

d' di qua diém M' va c6 vécto chi phwong ' la |d(d,d") =

3. Goc giira hai vécto

Cho hai vécto @ =(a,;a,;a;) va b = (b;b,;b,). Khi dé géc giita hai vécto @ va b la géc nhon hodc

t.

ab a,b, +a,b, +a.b,

— = 7 0° < <180°.
Q5] Jarara b en|

cos(ﬁ;l;) =

4. Goc giiva hai mdt phing

Cho hai mdt phang (P): Ax+B,y+Cz+D, =0 va (Q): Ayx+B,y+C,z+D, =0.

.71y | |4,4,+ BB, +C,C,|

_ i 0° < a <90°.
] B RBc |

cos((P),(Q))=cosa =

5. Géc giira hai dwong thing

Géc giita hai dwong thang d, va d, c6 vécto chi phiwong i, = (a;;b;c,) va i, = (a,;b,;c,).

Updy| |a1a2 +bb, +clc2|

L2l Vv6i 0° < o < 90°.
i |is|  Ja? + 57+ JaE + b7+

cos(d,;d,)=cosa =

6. Géc giiva dwong thing va mdt phing

Géc giita dwong thang d cé vécto chi phwong i , =(a;b;c) va mat phang (P) c6 vécto phép tuyén

ﬁ( p =(4; B;C) duoc xdc dinh boi cong thirc:

i, 7| |ad+bB +cC]|

|b7d|-|ﬁ(p)| - V2 +b* + AN A2+ B+ C?

sina = |cos(ﬁ(P);ﬁd)| = voi 0° < a <90°.

Chu 26: Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):4x="7y+z+25=0 va dudng thang

d: X;Ll = % = Z__ll . Goi d,' 1a hinh chiéu vudng géc clia d, 1én mit phang (P). Duong thing
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Cau 27:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

d, nam trén (P) tao vo1 d,,d,"' cac goc bﬁng nhau, d, co6 vecto chi phuong uj(a;b;c). Tinh

a+2b
p—
A.a+2b=g' B.a+2b=0. C. a+2b=l' 2.a+2b=1'
c 3 c c 3 c
Loi gidi
Cach 1:

Goi (Q)=(d,.d,") khi d6 (Q) c6 vecto phap tuyén ng = [E,LTJ =(5;5;15).

Puong thing d,' c¢6 vecto chi phuong u, ' = [Z,Lz ] =(22;11;—11) hay mét vecto chi phuong
khic u =(2;1;-1).

Vin u,=0=4a-Th+c=0=>c=T7b—4a = u, =(a;b;7b—4a).

—_— — —_—

Talai co (d;;d,)=(d, s d,) < ‘cos(ul,%) = ‘cos (ul ! uz)

& la+2b+4a—-T7b|=[2a+b+4a—-Tb| < |5a—5b|=|6a—6b| < |a—b|=0 = a=b

a+2b
c

Chon a=1=b=1c=3= I.

Cach 2:

Goi (Q) = (a’l,a’1 ') khi do (P) 1 (Q) Céc duong thang nam trong (P) ma vuong goc voi (Q)

thi vudéng goc véi tit ca cac duong thing trong (Q) hay chung cung tao voi d,,d,' cac goc 90°

. Do d6, cic duong thing nay thoa mén yéu cau dé bai. Ching c6 vecto chi phuong

a+2b
c

1.

u=n_(1;1;3)=
o (11:3)

Trong khong gian v&i hé toa d6 Oxyz, cho hai diém A(3;1;7),B(5:5;1) va mit phang
(P):2x—y—z+4=0.Piém M thudc (P) sao cho MA=MB=+/35. Biét M c6 hoanh do
nguyén, ta c6 OM bang
A. 242, B. 243. C. 3V2. D. 4.

Loi giai
*Taco: AB=(234-6)=2(1;2;-3)

Goi 7(4;3;4) la trung diém cua AB

Phuong trinh mit phang trung tryc (Q) cta 4B la: (x—4)+2(y-3)-3(z-4)=0
&S x+2y-3z+2=0
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi d =(P)n(Q). Pudng thang d ¢6 1 vpep 1a ;:[ﬁ,%}:(l;l;l) va di qua diém

xX=-2+t
N(-2;0;0), c6 phuong trinh 1a d :< y =1

z=1

*Goi M e(P):MA=MB .Khidd M edva M(-2+1z;t;t)

Theo gia thiét, ta co : MA=4/35 < \/(1—5)2 +(t—1)2 +(t—7)2 =435

&3 -26t+40=0 < 3
t:2:>M(O;2;2)

Vay OM =242

Cau 28: (Chuyen Phan B§i Chau Nghé An 2019) Trong khong gian v6i hé toa do Oxyz , cho hai duong

x=t
-1 y-2 z+1

thang d, : x2 S o d,:4y=0 . Mit phang (P) qua d, tao véi d, mot goc 45° va

z=-—1
nhan vecto 7 =(1;b;¢) 1am mot vecto phép tuyén. Xéc dinh tich be.
A. —4 hodc 0. B. 4 hodc 0. C. 4. D. 4.
Loi giai
Ta c6 vecto chi phuong cta d,, d, lan luot 1a i, =(2;-2;-1) va i, =(1;0;-1).
Mat phang (P) qua d, = iiii, =0 < 2-2b—c=0. (1)

; |u2'”| ; |1 C| V2 [1.2 2 2
P 45° = — 1—c|= + 1 =V.
Sln(dz,( )) = | 2|| | sin45° < > > 1'\/7 c>| C| b c+l< b +2¢=0 (2)

Cau29: (Chuyén Phan Bi Chiau Nghé An 2019) rong khong gian Oxyz, cho hai dudng thing

x=t
x—-1 y-2 z+1

2 -2 -1

d : va d,:4y=0 . Mit phing (P) qua d,, tao v6i d, mot géc 45° va

z=—1
nhan vecto Z(l;b; ¢) 1am mot vec to phap tuyén. Xéc dinh tich b.c.
A. 4. B. 4. C. 4 hoac 0. D. —4 hoac 0.
Loi gidi.

u, = (2;-2;-1), u, = (1,0,—1) lan luot 1a vecto chi phuong cta d,, d, . Theo bai ra ta co

- — 2.14(=2)b+(-1)c=0

nau, =0 c=2-2b
= |1.1+0.b+(—1)c| 1 < (c—1)2:1+b2+02

‘cos(n;uz) =sin(d,;(P))

i+ +2 A2 J2
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Cau 30:

Cau 31:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

{b:z
= .
c=-2

x=3 y+2 z+l
1 -1
(P):x+y+z+2=0.Goi M lagiao diém ciad va (P). Goi A la dudng thang nam trong (P)

Trong khong gian toa d6 Oxyz cho duong thang d: , mit phang

vuodng goc voi d va cach M mot khoang /42 . Phuong trinh dudng thang A 1a

N x—5=y+2=z+4 B x—1=y+1=z+1.

2 -3 1 2 -3 1
C. X3 _YF 2P0 ) bap an khic.
2 -3
Loi giai
Chon D

Goi M =dn(P).Suyra M ed=>M@B+2t;-2+t;-1-t);M e (P)=>t=—-1= M(1,-3;0)
(P) c6 véc to phép tuyén 13 7i, = (1;1;1). d c6 véc to chi phuong a, =(2;1;-1). Aco véc to chi
phuong a, =[d,,7,]=(2;-3;1). Goi N(x;y;z) 1a hinh chiéu vuéng goc ctia M trén A, khi do
MN =(x-1;y+3;2).

MN La, 2x-3y+z-11=0
Taco <Ne(P) <<x+y+z+2=0

MN =42 |(x=1)+(+3)’+z7=42
Giai h¢ ta tim dugc N(5;-2;-5)va N(-3;—4;5).

. - 2
Vi N(5:-2:-5) taco A: 12— F+2_Z*S

3
Vi N(=3:-4:5) taco A5 = y+34 - ZIS.

(THPT Lé Quy Poéon Pa Ning 2019) Trong khong gian Oxyz, duong thing
x=t

d:{y=-1+2t,t R, cit mit phing (P):x+y+z—3 =0 tai diém /. Goi A la dudng thang
z=2—t

nam trong mat phang (P) sao cho A L d va khoang cach tir diém I dén dudng thing A bing
V42 . Tim toa d¢ hinh chiéu M (a;b;c) (v6i a+b>c)ciadiém [ trén dudng thang A.
A. M (2;5-4). B. M (6;-3;0). C. M(52;-4). D. M(-3;6;0).

Loi giai
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(P) co vécto phap tuyén 7 =(1;1;1) va d co vécto chi phuong u = (1;2;-1).
I=dn(P)=I(L11).

Vi Ac(P); A Ld= A cb vécto chi phuong u, = n,u|=(-3;2:1).

M 13 hinh chiéu cta / trén A nén M thudc mit phang (Q) di qua I va vudng goc véi A.
Mit phing (Q) nhan u, =(-3;2;1) lam vécto phap tuyén nén ta co phuong trinh ciia
(0):-3(x—1)+2(y-1)+1(z=1)=0 & 3x—2y -z =0.

Goi d, =(P)"(Q)= d, ¢6 vécto chi phuong v = [LT ,ﬁ] = (1;4;-5) va d, di qua I, phuong

x=1+t
trinh cua d,:{y=1+4¢.
z=1-5¢

Mit khic M e A= M e(P)= M ed,.
Gia st M (1+61+461-5t) = IM = (t;4t;-5¢).

Taco: IM =42 & £ +16£> +25 =42 <t = 1.
+H)Voi t=1= M (2;5-4).
+) Vi t=—1= M (0;-3;6).
Vi M (a;b;¢) (v6i a+b>c)nén M(2;5,—-4).
Cich 2: Vi M (a;b;c) 14 hinh chiéu vudng géc ctia 7 1én A.
Khi d6 ta co
ME(P) a+b+c-3=0 a+b+c-3=0
IM Lus <{-3(a=1)+2(b-1)+(c-1)=0<{-3a+2b+c=0
IM=N42 |(a=1) +(b-1) +(c=1) =42 |(a=1)"+(b=1)" +(c-1)" =42
4a-b=3 b=4a-3
&<sa+b+c-3=0 &S<qc=-5a+6
(a=1) +(b=1) +(c-1)" =42 |(a=1) +(b=1) +(c-1)" =42
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Cau 32:

Cau 33:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

a=0
=-3

Vi M (a;b;¢) (v6i a+b>c)nén M(2;5—-4).

(Chuyén Pai Hoc Vinh 2019) Trong khong gian Oxyz cho ba duong thing d :%: % =z +21 ,
x=3 y z-1 x—-1 y-2 =z \ 2 R g A N
A T A, :T=T=T. Duong thing Avuong goc voi d dong thoi cat

A, A, tuong ung tai H,K sao cho dj dai HK nhd nhit. Biét ring A c6 mdt vecto chi phuong
ﬁ(h;k;l). Giatri h—k bang
A. 0. B. 4. C. 6. D. -2.

Loi giai

Chon A

HeA < H(3+2661+1).

KeA, < K(1+m2+2m;m).

Taco HK =(m—2t—2;2m—t+2m—t—1).

Dudng thing d ¢6 mot VTCP 14 u, = (1;1;-2).

Alde u, HK =0 m-t+2=0cm=t-2= HK = (-t —4;1-2;-3).
Taco HK> =(~1—4)" +(1=2)" +(-3)" =2(t+1)’ +27>27,vt e R

= minHK =+/27, dat dugc khi 1 =—1.

Khi d6 ta co HK =(-3;-3;-3),suyra u(L;;1)=>h=k=1=h-k=0,

(Hdi 8 trwdng chuyén 2019) Trong khong gian Oxyz, goi d 1a dudng thing di qua O, thudc

mit phang (Oyz) va cach diém M (1;-2;1) mot khoang nho nhat. Cosin cia goc gitta d va truc

tung bang
2 1 1 2
A =. B. —. C.—. D. —.
5 5 V5 5
Loi gidi
Chon D
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Cau 34:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

M

H %’ %
Q_}'Z D vﬂl

Goi H,K lan luot 12 hinh chiéu ciia M trén mat phang (Oyz) va trén duong thing d .
Taco: d(M,d)=MK>MH =1, H(0;-2;1).

Suy ra d(M,d) nho nhatkhi K = H.Khid6 d c6 mét vecto chi phuong la OH =(0;—2;1).
COS(d,Oy)I_.—:—

(Sé Can The - 2019) Trong khong gian Oxyz, cho diém A(2;1;1), mdt phang (P):x—z—1=0
x=1-t
va dudng thang (d) qy=2 .Goi d,;d, 1a cac duong thing di qua 4, nam trong (P) va déu
z=-2+t

c¢6 khoang cach dén duong thing d bang J6 . Césin cua goc giita d, va d, bang

2 o3 . Y2
3 3 3
Loi giai

A B

!
3

Chon A

P) di 4 P

*Taco: np =(1;0;-1), ua =(-10;1) = d L(P) va d(P)=M(0;2;-1)
= MA=(2;-1;2) = MA=3

* Goi H; K lan luot 14 hinh chiéu vudng goc ciia M 1én d, va d,, taco
d(d;d)=d(M;d))=MH, d(dy;d)=d(M;d,)= MK = MH = MK =6

:sin@zsinﬁm:ﬂzﬁ
AM 3

= cos(d,;d, ) = ‘cos(z.@)‘ :‘1—29&]\7@1‘ . ‘1—%‘ :%.
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Cau 35:

Cau 36:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(Chuyén Bic Giang 2019) Trong khong gian véi hé toa do Oxyz, cho duong thing

(d):xI3 :yT_3:§’ mit phing (P):x+y—z+3=0 vadiém A(1;2;-1). Cho duong thang

(A) diqua 4, cét (d) va song song v6i mit phing (P). Tinh khoang cach tir gbc toa do O dén

(4)
A3, 2 e 2B p. 93
3 3 - 3
Loi giai
Chon D
Goi M =(A)N(d)= M (t+3;3t+32t)(t e R) = AM = (¢t +2;3t +1;2¢ +1).
Goi 12(1;1; —1) 14 vecto phép tuyén cta mat phing (P).

Taco (A)// (P)= AM Lne AMn=0&t+2+3t+1-2t-1=0t=-1

- [37.04]
= AM (1;-2;-1) = d (0;A) = [ - | _ 43
|3
(Kim Lién - Ha Ngi 2019) Trong khong gian Oxyz , cho hai dudng thang d, :XT_l = y_+12 =%
x=1+4¢
vad,:qy=-1-2¢.
z=24+2t

Khoang cach giita hai duong thing da cho bang?

A VBT p, V174 o N4 p. V87
6 - 6 3 3
Loi giai
Chon B

Ta c6: Puong thing d, di qua diém M (1;-2;0) va nhan u, = (2;-1;1) lam VTCP.

Dudng thing d, di qua diém N(1;~1;2) vanhan u, =(4;-2;2) lam VTCP.

D@ thay: uj = 2.L71 nén duong thang d, song song hodc tring véi dudng thang d, .

Lai ¢6 diém M (1;-2;0) e d, nhung M (1;-2;0) ¢ d, nénsuyra d, // d,.

Vay khodng cach giita hai duong thing da cho bang khoang cach tir diém M (1;-2;0) dén
duong thing d,.

N i
a(msdy) ==

2

Tacd MN =(0;1;2), MN Au, =(6;8;-4).
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Cau 37:

Cau 38:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

6> +8° +(-4)’ \/17 174

— d(d,;dy) =2
\/42 —2)’ +22 6

Trong khong gian Oxyz, cho hai diém 4(3;1;2), B(-3;-1;0) va mit phang
(P):x+y+3z-14=0. Piém M thudc mit phang (P) sao cho AMAB vuéng tai M . Tinh
khoang cach tir diém M dén mit phang (Oxy).
A.S. B. 4. C.3. D. 1.
Loi giai
Chon B
Goi M (x;y;z) la diém can tim.
AM =(x-3;y-1;2-2), BM =(x+3;y+1;z).
0

Vi AMAB vuéng tai M nén AM.BM =0 < (x=3)(x+3)+(y-1)(y+1)+z(z-2)
<:>xz—9+)/2—1+22—2Z:O<:>)c2+)/2+(z—l)2 =11.

= M thudc mat cau (S) c6 tim 7(0;0;1) vabankinh R=+/11.

0+0+3.1-14 _Jli—r
NP 1243

= (P) tiép xtic v6i (S) tai M

Nhén xét thiy d (1,(P))=

= M 1a hinh chiéu vudng goc ctia [ trén (P)

ME(P) x+y+3z:14 x=1 ( )
—=>3x y z-1 =yy=1=>M(L1;4).
M cing ph-—ng Mp) T:T: 3 LS4

Vay d (M ,(Oxy))=|4|=4.

Trong khong gian v&i hé truc toa d6 Oxyz, cho 4 diém A(2; O;O),B(O;3;0),C(O; 0;6) va
D(l;l;l) . Goi A 1a duong thing qua D va théa mén téng khoang cach tir cac diém A4, B,C dén
A 13 16n nhéat. Khi d6 A di qua diém nao dudi day?
A. (437). B. (-L,-2:1). C. (7:53). D. (3;4;3).

Loi gii

Chon C
Phuong trinh mét phing (ABC):§+§+%=1<:>3x+2y+z—6=0, d3 thiy D e (4BC).

Tathiy P=d(A4,A)+d(B,A)+d(C,A)<AD+BD+CD.

Vay P 16n nhat khi va chi khi cac hinh chiéu vudng goc ctia cac diém 4, B,C trén A trang D
hay A L(A4BC) tai D.
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Cau 39:

Cau 40:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+3t¢
Phuong trinh dudng thing A 1a < y =1+2¢, ta thdy A di qua diém c6 toa do (7;5;3) .

z=1+t
(Nguyén Hué- Ninh Binh- 2019)Tinh khoang cich tir giao diém ciia hai duong thang d, ;d, téi
mit phing (P) trong do: d, :x—+1=1= z-1 ;d, —x o+l P -1 ;(P) :2x+4y—-4z-3=0.

2 3 3 2 1 1
AL B. .. c. D.2.
-3 6 6 3
Loi giai

Chon A

Phuong trinh tham s6 ctia hai duong thang d,,d, nhu sau:

x=—1+2¢ x=1=-2¢
d:sy=3t ,d,:yy=t
z=1+3¢ z=1+¢'
“1+2t=1-21  (2u+20=2 |;=1
Xét hé phuong trinh: <37 =+¢' S13-1'=0 < t
1+3t=1+¢ 3t—t'=0 t'=Z
Suy ra giao diém cua d,,d, 1a 4 137
yrag 1,4 A

‘2'(‘;}4'(2)‘4'@‘3‘
Khoang cach tir 4 dén mit phing (P) 1a: d (A;(P)) = -
22+ 4% +(—4)

(THPT Héu Ljc 2 2019) Trong khong gian Oxyz , cho mat phang (P) 2x—=y+2z-3=0 va

dudng thang (A): x2—1 = y;—l = x—ll . Khoéng céch gita (A) va (P) 1a

A. B.

w | N
w | oo

C. g D. 1
9
Loi giai
Chon A
Mit phang (P):2x—y+2z-3=0 co véc to phap tuyén 1a n=(2;-1;2).

x-1_ y+l z-1

Dudng thang (A): 5 5 1

c6 véc to chi phuong 1a u = (2;2;-1) va di qua diém

M =(L-11).

nu=0 .
Ta co { suy ra (A) song song voi (P)

M ¢(P)
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Cau 41:

Cau 42:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

_ Ppr1v2-3 2
2420 4(-1) 3

Kni d6 d((4).(P))=d (1.(P)

x=0
Trong khong gian véi hé toa dd Oxyz ,cho duong thang d 14y =3—¢.Goi (P)1a mit phing chira

z=t
dudng thing d va tao véi mit phing (Oxy) mot goc 45°.Diém nao sau day thudc mit phang
(P)?
A. M(3;2;1). B. N(3;2;-1). C. P(3;-1;2). D. M (3;-1;-2).
Loi giai
Chon A

. , x=0
Ta viét phuong trinh duong thang d : { .
y+z-3=0
Mit phang (P) chira duong thang d nén c6 dang: mx+n(y+z-3)=0,m’ +n* #£0

& mx+ny+nz=3n=0=(P) c6 mdt véc to phap tuyén 1a n, = (m;n;n).

Mit phing (Oxy)co mot véc to phap tuyén 1a & =(0;0;1).

Ta co: cos((P);(Oxy)) = ‘cos(z;lz)‘ & cos45° =

& Am’ +2n :\/§|n|<:>m2 =0em=0.
Chon n=1=(P):y+z-3=0.
Do d6: M (3;2;1)e(P).

Binh luin: Di v6i nhiing bai toan viét phuong trinh mit phang chira duong thang cho trudc ta

nén st dung khai niém chum mit phang nhu sau: Mit phing (a) qua giao tuyén ctia hai mat
phing (P) rax+by+cz+d =0va (Q) :a,x+b,y+c,z+d, =0 c6 phuong trinh dang
m(ax+by+cz+d)+n(ayx+by+c,z+d,)=0,m*+n’> #0.

(Chuyén Ha Tinh 2019)) Trong khéng gian voi hé toa d6 Oxyz cho dudng thing
d: x;S = y;7 = Z: 2 v mit phang (a):x+2y-3z-3=0.Goi M la giao diém ciia d va

A thudc d sao cho AM = J14 . Tinh khoang cach tir 4 dén mat phang (a).

B. 3. C.6. D. \14.
Loi giai

a),
A. 2.
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Cau 43:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chon B

=

x=5 y+7 z-12

Puong thang d : c6 mot vecto chi phuong 14 u =(2;2;-1).

2 -1
Mit phing (a):x+2y—3z—-3=0c6 mdt vecto phap tuyén 1a n=(1;2;-3).
u,.n,
Ta c6: sin(d;(a)): ] —3\/ﬁ.
| na| 14

Goi H 1a hinh chiéu vudng goc cia A 1én mit phang (a).
Khi d6 tam gidc AMAH vudng tai H nén sin(d;(a))=sinm =j—Z.
= AH = AM.sin(d;(a)) =3.

Vay khoang cach tir 4 dén mit phang (a) bang 3.

(Hoi 8 trwomg chuyén 2019) Trong khong gian Oxyz, cho 2 duong thing

1:x—1=y+2:Z—1 vi dz:x—lzy—lzz+2
1 1 2 2 1
song song voi d,,d, va khoang cach tir d, dén (P) bang 2 lan khoang cach tir d, dén (P). Gia

. Mit phang (P):x+ay+bz+c=0(c>0)

trj ciia a +b+c bang

A. 14. B. 6. C. 4. D. -6.
Loi giai

Chon A

Goi u, = (1;1;2) , U, = (2;1;1) lan luot 14 mot vecto chi phuong cia d,, d,.

Goi n, = [ftl,ﬁz] = (—1;3;—1), co ﬁl cung phuong 7, = (1;—3;1).

n= (1; a;b) la mét vec-to chi phuong cua (P) .

Do (P) song song voi d,,d, nén chon 7 = (1;—3;1).

Suy ra phuong trinh mit phang (P) cddang: x—-3y+z+c=0.

Liy M,(L-21)ed,, M,(L1;-2)ed,

C6 d(d;(P))=2d(d,;(P)) < d(M,;(P))=2d(M,;(P))

|1—3(—2)+1+c|_2|1—3—2+c| Cr ol 8+c=2(-4+c)
e T ez | T
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Cau 44:

Cau 45:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

c=16 (nhén)
o :
c=0 (loai)

Neén (P): x-3y+z+16=0,suyra a=-3, b=1, c=16.
Vay a+b+c=14.

Trong khong gian v6i hé truc toa do Oxyz, cho hai diém 4(3;3;1),B(0;2;1) va mt phang
(P) :x+y+2z—7=0. Dudng thing d nam trong (P) sao cho moi diém cta d cach déu hai
diém 4, B c6 phuong trinh 1a:

x =2t x=t x=t X =—t
A.qy=T-3t. B. {y=7+3¢. C.qy=7-3¢. D.<y=7-3t.

z=t z=2t z=2t z=4¢

Loi giai

Chon C
+ Céc diém cach déu hai diém A4, B thi nam trén mit phang (a) 12 mit phang trung truc cua
doan 4B .

T g, 35
+ Goi [ latrung diém cia AB = [ 5;5;1
+ Phuong trinh mt phang () 1a 3x+y—7=0.
Do d6 duong thng d 1a giao tuyén cia 2 mat phang (P) va (a)
Phuong trinh duong thing d di qua diém M (0;7;0) e (P) () va nhén

x=t
u= [ﬁ,ﬁ} =(1;-3;2) lam mét vecto chi phuong la <y =7-3¢.
z=2t

(Chuyén PH Vinh- 2019) Trong khong gian Oxyz, cho tam gidc ABC vudng tai A,
ABC =30" ,BC = 3\/5, duong thang BC c6 phuong trinh XI4 = y1—5 = Z+47 , duong thing
AB ndm trong mit phang (a):x+z-3=0. Biét dinh C c6 cao d6 Am. Tinh hoanh d¢ dinh

A.
A B. 3. g.g. D.>.

2 2 2
Loi gii

Chon C

Vi Ce BC nén C(4+1;5+1;—-7—4t).

BC ¢6 véc to chi phuong u = (1;1;—4). Mat phang () ¢6 véc to phap tuyén n=(1;0;1).
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DANG 4.

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
. . . - - 1
Goi ¢ la goc gitta BC va (a). Ta co smgo=‘cos(u;n)‘ =E:> ¢=30°. Tacla A 1a hinh
chiéu cia C 1én (a).

3\/—

Vay —===CA=d(C;(a))=

[d+r—7-4r-3] [t=-1 [C(3;4;-3)
= =
NG t=-3 | C(1;2;5)

Ma C c6 cao do 4m, suy ra C(1;2;5).
Liacnay AC qua C(1;2;5) va c6 véc to chi phuong ﬁ:(l;O;l).Nén A(3+1;4;-3+1).

Mit khac A nam trong mit phang (a):x+z—3=0:>t=%:>xA =%.

VIET PHUONG TRINH MAT PHANG LIEN QUAN PEN PUONG THANG

Dang 1. Viét phuong trinh mp(P) di qua M, vudng géc mp(Q) va mp(P) // A: Q

_—

* Bi qua M (x,,y,.z,) 2(a)
S - A
. VTPT:n(P) :[n(Q),uA]

s

Dang 2. Viét phuong trinh mit phang (P) di qua M va vudng goc voi duong thang d di qua hai

—

Ua

i)mp(P):

diém A va B, véi: Hy) = u, = AB
ot L
i>mp(P): S — /P)
* VIPT :n =u, = AB

Dang 3. Viét phuong trinh ctia mét phang (P) di qua diém M va chita dudng thang A:

— 5 Trén dwong thing A ldy diém A va xdc dinh VICP u,

! Y .
A u, A
* Di qua M

. VTPT:@:[W@]

Khi do mp(P) :{

Dang 4. Viét phuong trinh ctia mit phang (P) di qua hai duong thang song song A, A,
* Diqua M €A, (hayM EAZ)

i)mp(P): —
. VTPT:n(P):[uAl,uAZ]

Dang 5. Viét phuong trinh ctia mit phang (P) di qua hai duong thang cit nhau A, A, :

* Diqua M €A, (hayMeA
—Z > mp(P): . _ A%Al
« VIPT:n, =|u, u,, |
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Cau 46:

Cau 47:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Dang 6. Cho 2 dudng thing chéo nhau A, A,. Hay viét phuong trinh (P) chita A, va song

u

2 Ay

A
* Diqua M €A, (hayMeAz\

A, —ZL>mp(P): e 0 P
song A, mP( ){. VTPT:n(P):[uAI,qu] w

Dang 7. Viét phuong trinh mit phang (P) di qua diém M va giao tuyén ciia hai mit phing

(@), (B)

— Chon A,B thujc giao tuyén hai mgt phing () va (B) = A,B €(P). Cu thé:

Ax+By=—(Cz, +D =..
Cho: z=z, = By ==(Gz, + D) {x = A(.iese) €(P)
A x+ B,y = _(szo +D2) y=
By+Cz=—(4x +D, =
Cho: x=x, = YT ( o 1) :{y :>B(...,...;...)E(P)
B2y+C2Z=—(A2x0 +D2) z=
* bi gua M
Khi do mp(P): — [
+ VIPT:n, :[AB,AM]
Trong khéng gian véi hé toa do Oxyz, cho dudng thing A: xtl :yT—Z :% va mit phing

(P):x-y+z-3=0. Phuong trinh mit phang () di qua O, song song véi A va vudng goc

v6i mét phang (P) la

A. x+2y+z=0. B. x-2y+z=0. C.x+2y+z-4=0. D.x-2y+z+4=0.
Loi giai

A ¢6 VICP u=(-1;2;-3) va (P) ¢4 VTPT la n=(L;~1;1).

(a) qua O vanhan W:—[&;Z}:(I;Z;l)

Suyra (a):x+2y+z=0.

(Toan Hoc Tudi Tré 2019) Trong khong gian v6i hé toa do Oxyz , cho dudng thing d, c6 vécto

chi phuong u = (1;0;2) va di qua diém M (1,-3;2), d,: 12— y—1_=z+4

s Uy
1 -2
mit phing (P) cach déu hai duong thing d, va d, c6 dang ax+by+cz+11=0. Gia tri

. Phuong trinh

a+2b+3c bing
A. —42. B. —32. C.11. D. 20.
Loi giai

Dudng thing d, c6 vécto chi phuong v = (1;—2;3) va di qua diém N(—3;1;—4)
Ta co: [;,Zt} =(4;52)= 0: MN = (—4;4;,—6); [E,&}MN =—16+20—12=—-8=0

= d, va d, chéo nhau.
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CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Mit phang (P) cach déu hai dudng thang d, va d, nén (P) nhan Fz,z;] = (4;5;2) lam mot
vecto phap tuyén va di qua trung diém 7 (— L—1— 1) cua doan MN
Suy ra phuong trinh cta (P): 4(x+1)—}—5(y+1)—|—2(z+1): 0 4x+5y+2z+11=0
=a=4b=5c=2 =a+2b+3c=20.

Cau 48: Trong khong gian voi hé toa d6 Oxyz, viét phuwong trinh mit phing (P ) song song va cach déu

haidu:(‘mgthéngdlzx_zzlzfVédz:fzy—_lzﬁ
—1 I 1 2 1 —1
A. (P):2x=2z4+1=0 B. (P):2y—2z+1=0 C.
P):2x—2y+1=0 D.(P):2y—2z—1=0
Loi giai

Chon B
Ta c6:d; di qua diém A4(2;0;0) va co VTICP i, =(-L11)

d, di qua diém B(0;1;2) vaco VTCP i, =(2;-1;-1)

Vi (P) song song véi hai duong thing d; va d, nén VTPT cua (P) la i =[i,,1,]=(0;1;-1)

Khi do (P) codang y—z+D=0= loaiddpan A va C
N . 1
Lai c6 (P) cach déu d, va d, nén (P) di qua trung diém M(O;E;lj cua AB

Do d6 (P):2y—2z+1=0

Ciu 49: (SGD Cén Tho - 2018) Trong khong gian Oxyz, mit phang chira hai dudng thang cit nhau
x—1:y+2:z—4 va x+1:l:z+2
-2 1 3 1 -1
A, -2x—y+9z-36=0.B. 2x-y-z=0.
C.6x+9y+z+8=0. D. 6x+9y+z-8=0.

c6 phuong trinh la

Loi giai

Puong thang d, : x—21 = lerZ _z-4 di qua diém M (1;-2;4), co mot VTCP la uT =(-213).

Puong thang d, :XTH—l: z+2

c6 mot VTCP 1a u, =(1;-1;3) .

Mit phing (P) chira hai dudng thing cit nhau d,,d, = (P) qua diém M (1;-2;4), c6 mot
VIPT la n= [LTI i, } = (6;9;1). Phuong trinh mit phing (P) 1a ;

(P):6(x—1)+9(y+2)+(z-4)=0<=6x+9y+z+8=0.
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Cau 50:

Cau 51:

Cau 52:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(Hong Bang - Hai Phong - 2018) Trong khong gian toa dd Oxyz, cho diém A(0;1;0), mat
x=3

phang (Q):x+y—4z-6=0 va duong thang d:{y=3+¢. Phuong trinh mit phing (P) qua
z=5-t

A, song song voi d va vudng goc voi (Q) la:
A.3x+y+z-1=0. B.3x-y-z+1=0. C.x+3y+z-3=0. D.x+y+z-1=0.
Loi gidi

Mit phang (Q) ¢6 VIPT n, =(L1;-4).

Duong thang d ¢6 VTCP u, =(0;1;-1).

Goi VTPT ciia mit phing (P) 1a n,.

Tacd: n, Ln, va n, Lu, nénchon n, = [@,uj] =(3;1;1).

(P) di quadiém A(0;1;0), VIPT n, = (3;1;1) c6 phuong trinh 1a: 3x+y+z-1=0.

(Toan Hoc Tudi Tré - 2018) Trong khong gian véi hé toa do Descartes Oxyz, cho diém

A(3;-1;0) va duong thang d: . Mt phing (a) chira d sao cho khoang

x=2 y+l1 z-1
-1 2 1
cach tir 4 dén (er) 16n nhét c6 phuong trinh la
A. x+y—-z=0. B. x+y—-z-2=0. C.x+y—-z+1=0. D.-—-x+2y+z+5=0.

Loi gidi
Goi H la hinh chiéu ciia 4 dén d.Khido H(2—1;-1+2¢;1+1) = AH =(=1-1;2¢;1+1).

1 .+ T 2 22

Do AH 1Ld = —(-1-t)+22t+1+1=0 @t:—g.Km do AH = —5;—5;5 )
Mit phing (@) chira d sao cho khoang céch tir 4 dén (o) lon nhatkhi AH L («).
Do d6 (@) c6 vecto phap tuyén 1a ﬁ:(l;l;—l).
Vay (a): 1(x=2)+1(y+1)-1(z-1)=0 & x+y-z=0.

(SGD&DPT BRVT - 2018) Trong khong gian Oxyz, cho hai duong thing chéo nhau

x=2 y-6 z+2 x—4 y+l z+2

d, 5 > | va d,: 1 3 > . Phuong trinh mit phing (P) chira d, va
(P)song song voi dudng thang d, 1a
A. (P):x+5y+8z—16:O. B. (P):x+5y+82+16=0.
C.(P):x+4y+6z—-12=0. D. (P):2x+y-6=0.

Loi giai

Dudng thing d, di qua 4(2;6;-2) va c6 mot véc to chi phuong u, =(2;-2;1).
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Cau 53:

Cau 54:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
Dudng thing d, ¢6 mot véc to chi phuong u, =(1;3;-2).
Goi ; 12 mdt véc to phap tuyén ctia mit phang (P). Do mit phang (P) chira d, va (P)song

song v6i dudng thing d, nén n = [Jl,uj} =(1;5;8).

Vay phuong trinh mét phing (P) di qua 4(2;6;-2) va c6 mot véc to phap tuyén n = (1;5;8)
la x+5y+82z-16=0.

(Chuyén Thing Long - Pa Lat - 2018) Trong khong gian Oxyz , phuong trinh mit phang chira

x=t+2 x=m+3
hai duong thang: (d):9y=3t-1 va (A):{y=3m-2 c6 dang x+ay+bz+c=0. Tinh
z=2t+1 z=2m+1
P=a+2b+3c.
A. P=-10. B. P=4. C. P=-8. D. P=0.
Loi gidi
Taco d//A.

Chon A(2;—-1;1)e(d),B(3;—2;1)e(A).
AB =(1;-1,0)

Phuong trinh mt phang chira hai duong thang (d) va (A) qua A(2;-1;1) vacé VIPT

_—

n=[4B,ug |=(-2-24)=-2(1-2) la
1(x—2)+1(y+1)—2(z—1):0<:>x+y—2z+1:0.

a=1
= b:—2:>P:a+2b+3c:1+2.(—2)+3.1:0

c=1

(Chuyén Trin Dai Nghia - 2018) Tim tit c4 cac mit phang (@) chtra duong thang d :

:ll:% va tao voi mit phang (P): 2x—z+1=0 goc 45°.

X
1
A. (a): 3x+2=0.
C.

B. (a): x—y-3z=0.
(a):x+3z=0. D. (a

(a): 3x+z=0 hay (a): 8x+5y+z=0.
Loi giai
d di qua diém 0(0;0;0) ¢6 vtep i =(1;-1;-3).
() qua O c6 vipt 7i =(a;b;c) c6 dang ax+by+cz=0,do iii=0=a-b-3c=0.
(P): 2x—z+1=0 vtpt k =(2;0;-1).
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Cau 55:

Cau 56:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

iH_ pad 2

|ﬁ”/€‘ _W ZTQIO(a2+b2+CZ):(4a_2C)2

10(b* +6bc+9c* +b> +¢* ) = (4b+12c-2c)’ < 10(2b> +6bc +10c” ) = (4b+10c)’

Ta c6d cos45° =

b=0

< 4b* -20bc =0 < .
b=5¢c
+bh=0=>a=3c :>(a): x+3z=0.

+b=5c,chon c=1=>b=5, a=8:>(a): 8x+5y+z=0.

(Quang Nam - 2018) Trong khong gian voi hé truc toa d6 Oxyz, cho hai diém A(1;1;0),
B(0;-1;2) . Biét ring c6 hai mit phang cung di qua hai diém 4, O va cing cach B mot khoang
bang V3. Vécto nao trong cac vécto dudi day 1a mot vécto phap tuyén cua mot trong hai mat
phing do.
A. n=(1;-1-1). B.n=(L-1-3).  C.n=(L-L5). D. n=(1;-1;-5).
Loi giai
x=t
\ N 2 . 402 , X—)y= 0
Phuong trinh duong thiang qua hai diém 4, O cédang {y =1 < { 0
z
z=0

Goi (P) la mit phiang cung di qua hai diém 4, O nén (P): m(x—y)+nz=0, m*+n’ >0.

Khi d6 vécto phép tuyén cia (P) cé dang n= (m;—m;n).

2
|m+ n| :\/5 S2mP—dmn—-n® =0 oo

m
e n
N m_]
n

Ta co d(B,(P)) -3

, , - 1 -1
Vay mot vécto phap tuyén clia mot trong hai mit phang d6 1a n = (g n;?n; nJ = g(l; -1;5).

(Sé Binh Phuéic - 2018) Trong khong gian véi hé toa dd Oxyz , cho hai dudng thang d,, d, lan

x—2:y—2:z—3 J _x—lzy—2:z—1
1 3772 -l

duong thang d,, d, c6 phuong trinh 1a

A. 14x-4y—-8z+1=0. B. 14x-4y—-8z+3=0.

C.14x-4y—-8z-3=0. D. 14x-4y—-8z—-1=0.

Loi giai

luot c6 phuong trinh 4, : . Mit phing cach déu hai

Tacd a= (2;1;3) va b= (2;-1;4) 1a véc to chi phuong cia d,, d,
Nén n=anb=(7;-2;-4) 1a véc to phap tuyén ctia mit phang (P).

Do d6 (P):7x—2y—4z+D=0
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Cau 57:

Cau 58:

CHUYEN DE V - HINH HOC 12—~ PHUONG PHAP TQA DO TRONG KHONG GIAN
Lay M (2;2;3)ed, va N(L21)ed,.
Do (P) céch déu d, va d, nén d(M,(P))=d(N,(P)).
- 7.2-22-43+D| [7.1-2.2-4.1+D)|

Vay (P):7x—2y—4z+%=0<:>(P):14x—4y—8z+3:0.

=[D-2|=|p-1]& D=2,

(THPT Thyc Hanh - TPHCM - 2018) Trong khong gian toa do Oxyz, cho diém A(1;0;0) va
x-1 y+2 z-1
1

duong thang d : . Viét phuong trinh mat phing chta diém 4 va duong thang

d?

A. (P):5x+2y+4z—5:0. B. (P):2x+1y+2z—l:0.

C.(P):5x—2y—-4z-5=0. D. (P):2x+1y+2z-2=0.
Loi gidi

VTCP clia d 1a a=(2;1;2) va B(1;-21)ed.

Khi d6: 4B =(0;-21).

Do d6 véc to phap tuyén ciia mat phing 1 n = [E, Zz] =(5,-2;—4).

Tir d6 suy ra phuong trinh mét phang can tim 1a 5(x—1)—2(y-0)-4(z-0)=0 hay
5x-2y—-4z-5=0.

(Chuyén Nguyén Pinh Triéu - Pong Thap - 2018) Trong khong gian Oxyz, cho hai duong
x-2 y-2 z-3 . x-1 y+2 z+1
2 1 3772 A
phuong trinh mit phang cach déu hai dudng thang d,,d, .
A.14x+4y+8z+13=0. B. 14x-4y-8z-17=0.
C.14x-4y-8z-13=0. D. 14x-4y+8z-17=0.
Loi giai

thang d,,d, lan luot c6 phuong trinh d, : . Viét

Chon B

d,,d, lan luot c6 vecto chi phuong 1a Z(Z;l;3),nj(2;—l;4) .

Vecto phép tuyén ctia mit phing cin tim 1a n = [LZ,LZ } =(7;-2;,-4).
Goi A4(2;2;3)ed,,B(1;-2;-1)ed,.

Goi phuong trinh mit phing (P):7x-2y—4z+d =0.

Do mit phing (P) can tim cach déu d,,d, nén
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Cau 59:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

ld-2|  |15+d|
VP2 +22+4 72422 +42

<:>d—2=—15—d<:>d=—%.

d(4,(P))=d(B,(P)) < o ld-2|=[15+d|

1
Vay (P):7x—2y—4z—?3=0<:>14x—4y—82—13=0.

(Chuyén KHTN - 2018) Trong khong gian voi hé toa d0 Oxyz, cho hai dudng thing
. x—12 :%:% va d, :i2 :yT—l = 212 . Phuong trinh mit phang (P) song song va cach
déu hai duong thang d,;d, 1a:
A . 2y-2z+1=0. B.2y-2z-1=0.
C.2x-2z+1=0. D. 2x-2z-1=0.

Loi gidi

Ta c6: Puong thing d, di qua diém A4(2;0;0) c6 VTCP la u, =(~1;1;1) va duong thing d, di
qua diém A4(0;1;2) ¢6 VTCP 1a u, =(-2;1;1)

Mit phang (P) song song d,;d, nén (P) cO VIPT la n= [ZZ,LTZ} = (0;—1;1)
Do d6: Mit phing (P) co dang y—z+m=0
Mat khéc: (P) cach déu hai duong thang d,;d, nén

A(di(P)=d(d:(P)) = d (4:(P)) =d (B:(P)) &[] =|m—1] < m =2

Vay (P):y—z+%:0<:>2y—22+1:0.

DANG 5. BAI TOAN LIEN QUAN DEN VI TRi TUONG POI

1. Vi tri twong dbi giiva dwong thing d va mdt ciu (S)

Cho mdt cau (S) c6 tam I, ban kinh R va dwong thang A. Pé xét vi tri twong doi giita A va (S)

ta tinh d(I,A) réi so sanh véi ban kinh R. d
« Néu d(I,A)>R:A khéng cdt (S).

« Néu d(I,A)=R:A tiép xiic véi (S) tai H.

« Néu d(I,A)<R:A cdt (S) tai hai diém phdn biét A, B.

(M=) e

A_B G D (py 1) 44 +BB+CC,=0.
AZ B2 C2 D2

2. Vi tri twong doi giiva dwong thing d va mdt phing (P)
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=Xx +at

Cho dwong thang d:{y=y. + a,t va mdt phang (a): Ax+By+Cz+D=0

Xet hé phwong trinh:

Néu () cé nghiém duy nhat < d cdt (). e
Néu (*) ¢6 vé nghiém < d || (a).

Néu () vé sé nghiém < d c (a).

M
()

z=2z,+ast d

x=Xx +at
=y, ta,t

y yo 2 (*) /f)§ ’_‘

z=2z, +ayt 3) :

Ax+By+Cz+D=0 (4) |

/ﬁ :

3. Vi tri twong doi giita hai dwong thing d va d’

X=X +at x=x+alt

Cho hai dwong thang: d:{y =y, + atvad:Sy=y +at lan heot qua diém hai diém M, N va c6

z=z +ayt z=z +ait’

vécto chi phwong lan lwot la a,, d,.

a,=ka, . a,=ka,
* d songsong d' < .o dtrung d' <
Med Med
, , ko1 a, JR—
« dcatd < "« d chéo d'"=|a,,a,|.MN +0.
[d@,a']|.MN =0

X, +at=x+alt

Luwu y: Néu d cdt d' ta tim toa d giao diém bang gidi hé phwong trinh: { y. + at=y +ayt'.

Cau 60:

Cau 61:

I [
z,tat =z, +at

(Chuyén Bic Giang 2019) Trong khong gian v6i hé toa dd Oxyz cho hai duong thing

d : 1y Z+2, d,: x+2 :y—_lzi.Xét vi tri twong d6i cua hai duong thing da cho.
2 1 =2 -2 -1 2
A. Chéo nhau B. Trung nhau C. Song song D. Cit nhau
Loi giai
Chon C
x—=1 y z+2 — x+2 -1 —
21 2 = ) &, 2 -1 = )

u, =—u, =>d //d,vd =d,
biém M (1;0;-2)ed,; M ¢d, nénd, //d,

(Chuyén Lwong Thé Vinh Péng Nai 2019) Trong khong gian toa o Oxyz , xét vi tri twong d6i

ctia hai duong thang
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Cau 62:

Cau 63:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A :x—1:y+1:£’ A2:x—3:y—3:z+2
2 2 3 -1 -2 1
A. A, songsong véi A,.B. A, chéovsi A,.  C. A, cit A,. D. A, trung véi A,.
Loi giai

Vi _i # _i nén vecto chi phuong u, = (2;2;3) cta dudng thing A, khong cing phuong véi
vecto chi phuong u, =(-1;-2;1) ciia A,. Tac 1a A, chéo véi A, hodc A, cit A, .

Lay M (1;-1;0)e A, N(3;3;-2)eA,. Tacé: MN =(2;4;-2).

Khi do: [Z,Z]W: 0.Suyra LZ,Z,WV dong phang.

Vay A, cit A,.

. . . 1 — )
Trong khong gian véi hé toa d0 Oxyz, cho duong thang d :XIL :%:Z 15 va mit phang

(P):3x-3y+2z+6=0. Ménh d& ndo dudi day ding?

A. d cit va khong vudng goc véi (P) B. d vudng gbc véi (P)

C. d song song vdi (P). D. d nim trong (P).
Loi giai

Chon A

Puong thang d co vtep z;(l;—3;—1)

Mit phing (P) c6 vipt n(3;-3;2)

Taco un=3+9-2=10£0 nén loai truong hop d//(P) va d<(P).
Laico u va n khong cung phuong nén loai truong hop d L(P).
Vay d cit va khong vudng goc véi (P).

Trong khong gian v6i hé toa d0 Oxyz, cho dudng thiang A: i2 = yT—2 = ZTH va mit phang

(P):11x+my+nz—16=0.Biét Ac(P),tinhgidtricia T =m+n.
A.T=2. B.T=-2. C.T=14. D.T=-14.
Loi gidi
, A(0;2;—1)GA
Céch 1: Lay

B(-2;3;2)eA

Ma Ac(P)=

GEP; @{2m—n—16=0 {mzlo

A
=
Be(P 11.(-2)+3m+2n-16=0 ~ |n=4

=>T=m+n=14.
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Cau 64:

Cau 65:

Cau 66:

CHUYEN PE V- HINH HQOC 12— PHUONG PHAP TQA PQ TRONG KHONG GIAN
Céch 2: Puong thing A di qua 4(0;2;-1) ¢ VICP u =(-2;1;3).
Mit phing (P) ¢6 VIPT n=(1Lm;n).

Ae(P)@{zm—n—lézo {mzlo

Ac(P)=4_._ =
nu=0 -22+m+3n=0 n=4

=>T=m+n=14.

) . -1 -2 z-
Trong khong gian toa dd Oxyz, cho dudng thang d : xl P4 3 =z 19

phuong trinh m*x—my —2z+19=0 véi m la tham sé. Tap hop cac gid tri m théaman d /()

va mit phang (&) c6

la

A1, B. Q. C. {1;2). D. {2}
Loi gidi

Chon D

Dudng thing d c6 vecto chi phuong 1a u = (1;3;-1).
Mit phang () ¢6 vecto phap tuyén 1a 1 = (mz;—m; —2) .

m=1

un=>0 {m2—3m+2=0 {
= =

m=2&m=2.
M(1;2;9)e(a)  |m’—2m-18+19=0

Dé d//(a) thi {

m=1

Trong khong gian vdi hé truc toa d Oxyz , tim tat ca cac gia tri cia tham s6 m dé dudng théng

x-1_y+l z-2

d: 1 1 song song voi mt phing (P):2x+y—-m’z+m=0

A. m=1. B.med C.me{—l;l}. D. m=-1
Loi giai

Chon D

Mot vécto chi phuong ctia d : u = (L-L1);4(L,-1;2)ed.
Mot vécto phap tuyén cua (P): n= (2;1;—m2 )

uln 1-2-1-1-1-m* =0
< 2
Ag(P) (2-1-1-2m>+m=0

d//(P)@{
1-m* =0 m==1

& = 5 =Sm=-1.
1-2m* +m#0 1-2m*+m#0

Goi m,n 1a hai gia tri thyc thoa méan: giao tuyén ciia hai mit phing (Pm) cmx+2y+nz+1=0

va (Qm):x—my+nz+2:0 vudng goc voi mit phang (a):4x—y—6z+3:0.
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Cau 67:

Caiu 68:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A.m+n=0. B.m+n=2. C.m+n=1. D.m+n=3.
Loi gidi

Chon D

(P,):mx+2y+nz+1=0 c6 VIPT ﬁ;:(m;2;n).
(Qm):x—my—l—nz+2:0 c6 VTPT Z;:(l;—m;n).
(a):4x—y—6z+3=0 c6 VIPT ﬁ::(4;—l;—6).

Do giao tuyén ctia (Pm) va (Qn) vuong goc voi (a)

{(Pm)J_(a) [ZLZ {4m—2—6n:O {4m—6n:2 {m:2
= = = = =

(Q)L(a) |nyLn, [4+m—6n=0 —|[m—6n=-4 [n=1

Vay m+n=3

(THPT Gang Thép Thai Nguyén 2019) Trong khong gian v6i hé toa dd Oxyz, cho hai dudong
x=1+t¢

thang d, :XT_1=%

=£; d,:{y=2+t.Goi S latap tat cd cac s6 m sao cho d, va d, chéo
3
z=m
B 5 r c~ ; M 5 ’ A r A 5 5
nhau va khoang cach gitra ching bang ﬁ . Tinh tong cac phan tir cua §'.

A. -11. B.12. C. -12. D. 1.
Loi gidi

d, di qua diém M (1;0;0), co vecto chi phuong #, = (2;1;3).
d, di qua diém N (1;2;m), c6 vecto chi phuong i, =(1;1;0).
[,,14,] = (-3;3;1); MN = (0;2;m).

d, va d, chéo nhau khi va chi khi [i,, i, ].MN #0 < m # —6.

s [@@]MN) s jued s m=-1
MV kh’ = = =
at khac d(d,,d,) T lii] TN IR c{m——ll

Khi d6 tong cac phan tir cia m 1a —12.

(Chuyén Vinh Phiic - 2018) Trong khong gian Oxyz, cho bén dudong thang:
x=3 y+1 z+1 x y z-1 x—-1 y+1 z-1
d): = = , d)—=—= , d,): = = ,
x y-1 z-1 _z.. 2 o TN \ 2 A 1a
(d 4) : n = e = - So6 duong thang trong khong gian cat ca bon duong thang trén la:
A. 0 B.2. C. Vo sb. D. 1.
Loi giai
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Cau 69:

Cau 70:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Dudng thing d, di qua diém M, =(3;—1;—1) va c6 mdt vécto chi phuong 1 u, = (1;-2;1).
Dudng thing d, di qua diém M, =(0;0;1) va c6 mot vécto chi phuong 1a u, = (1;-2;1).

Do u, =u> va M, ¢ d, nén hai duong thing d, va d, song song voi nhau.

Tacod MM, = (-3;1;2), [ﬁl,m] =(-5;-5-5) =-5(LL;1;)

Goi (@) 1a mit phing chita d, va d, khi d6 () c6 mot vécto phap tuyén 1a n=(1;1;1). Phuong
trinh mét phang () 1a x+y+z-1=0.

Goi A=d,n(a) thi A4(1;-1;1).Goi B=d, n(«) thi B(-1;2;0).

Do AB = (=2;3;-1) khong cung phuong véi U, = (,—2;1) nén dudng thing AB cét hai duong
thang d, va d, .

Trong khong gian Oxyz, biét mat cau (S) c6 thm O va tiép xfic véi mit phiang
(P):x—2y+22+9=0 tai diém H (a;b;c). Gid tri cia tong a +b +c bing
A 2. B. -1. C.1. D. 2.
Loi gidi

x=t
np = (1; -2; 2) 1a véc to chi phuong ciia dudng thing OH = OH :{y = -2¢

z=2t
= H (t;-2t;2t)
He(P) =>¢-2.(-2t)+22t+9=0<¢t=-1=>H(-;2-2)=a+b+c=-1
(Chuyén Lé Hong Phong-Nam Dinh- 2019) Trong khong gian Oxyz, cho diém 7(1;0;2) va

2 _1 . b L . a2

duong thang d: xT = ll = % Goi (S) la mat cau cé tam [ , tiép xuc voi duong thang d . Ban

kinh ctia (S) bang

NES B 25 c Y30 p. N2
3 3 - 3 3
Loi giai
Chon C
Goi H (1+2t;~¢;t) 1a hinh chiéu cia / trén dudng thang d .
Cé IH = (2¢;-;¢—2); vecto chi phuong cua d 1a u= (2;-151).

Vi H 14 hinh chiéu vuéng goc cua I trén d nén IH Lu < [Hu=0
<:>2z.2+(—t).(—1)+(t—2).1:O@t:%:ﬁz(g;—é;—%:m:@,

3 3
V30
et

Ban kinh ctia mat cau (S) la R=1IH =
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Cau 71: Trong khong gian Oxyz, cho mit ciu (S):(x—1)2+(y—2)2+(z—3)2=1, duong thang
: x—36 = y;2 = Z;2 va diém M (4;3;1). Trong cdc mit phang sau mét phang nao di qua M
, song song v6i A va tiép xtc véi mit cau (S)?

A. 2x—2y+52-22=0
C.2x+y-2z-1=0.

A

2x+y+2z-13=0.
2x—y+2z-7=0.
Loi giai

.B.
D.

Cach 1:

Goi n =(2a;b;c) 1a vécto phap tuyén cia mit phang (P) can lap, a® +b* +c* #0.
Dudng thing A c6 vecto chi phuong 1a u =(-3;2;2).

Mit phang (P)song song véi A néntacod nu=0< —6a+2b+2c=0<c=3a-b.
Mit phing (P) di qua M va ¢6 vecto phap tuyén n nén phuong trinh c6 dang:
2a(x—-4)+b(y-3)+(3a-b)(z-1)=0 < 2ax+by+(3a—b)z—11a—2b=0 (*)
Mat cau (S) ¢6 tam /(1;2;3) va bankinh R=1.

34

Mit phang (P)tiép xtc véi mat cau (§) < d(1,(P))=1<
Jaa> +b> +(3a—b)

=1

34

=1 3[p|=V13a> +2b* —6ab .
V13a® +2b* —6ab

=

a=»b
13a=-7b

<:>9b2=13a2+2b2—6ab<:>13a2—6ab—7b2=O<:>(a—b)(13a+7b)=0<:>{
Véi a=b,chon a=1,b=1, thay vao (*) tadugc pt(F):2x+y+2z-13=0.
Tacé N(6;2;2)eA.DE thiy N ¢(B),suyra (B):2x+y+2z-13=0song song véi A.
Véi 13a=~7b, chon a=7,b=—13, thay vao(*) ta dugc pt(P,):14x—13y+34z-51=0.
Tacé N(6;2;2)eA, déthay N ¢(P,),suyra (P,):14x—13y+34z-51=0song song véi A.
Vay Chon B

Cach 2: ( Tric nghiém)

Goi (P) 1a mt phing thoa man yéu cau bai toan va o vecto phap tuyén 1 7.

Vi (P) di qua M (4;3;1) nén phuong 4n A, C bi loai.
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Cau 72:

Cau 73:

Cau 74:

CHUYEN BE V — HINH HQC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN
Puong thang A c6 vecto chi phuong U= (—3; 2; 2) . (P) song song voi dudng thing A nén
na =0. Do d6 phuong 4n D bj loai.
Vay phuong 4n B 1a phuong 4n thoa mén yéu cau bai toan.

x—-4 y z+4

Trong khong gian Oxyz, cho mit phiang (P) chtra duong thang d :T = T = 2 va tiép xtic
véi mit cau (S): (x—3)2 +(y+3)2 -I—(Z—l)2 =9. Khi d6 (P)song song voi mat phing nao sau
day?
A.3x-y+2z=0. B. -2x+2y-z+4=0.
C.x+y+z=0 D. bép an khac.

Loi giai
Chon D

Véc to chi phuong ctia d 1a u = (3;1;—4), véc to phap tuyén clia mét phang (P) 1a n.
Mit cau (§)c6 tam (3;-3;1) va ban kinh R =3.

Vi (P) chira d nén un=0 va (P)tiép xtc véi (S) nén d(];(P)) =3.

Ta chi xét phuong trinh .z =0. Lay hai diém nim trén dudng thang d1a M (4;0;—4) va
N(1;-1;0).

Ta nhan thiy: M (4;0;—4) va N(1;-1;0) khong thoa mén dap an A4;B;C.

Vay,dap anla D.

(Chuyén Bic Giang 2019) Trong khong gian v6i hé toa do Oxyz, viét phuong trinh mit phang
tiép xuc véi mit cau (x—1)>+y* +(z+2)* =6 dong thoi song song voi hai dudng thing
x=2 y-1 =z x y+2 z-2
e NS A e

3 -1 -1 1 1 -1
A x—y+2z-3=0 B x+y+2z-3=0
IXx—y+2z49=0 T |x+y+2z+9=0

C.x+y+2z+9=0 D.x—-y+2z+9=0
Loi gidi

Chon B

Dudng thang d, ¢6 vtep u,(3;-1;-1), duong thing d, c6 vtep u, (1;1;—1). Goi 7 1a vtpt cia

mit phang (o) can tim. Do (o) song song véi hai duong thang d,,d, nén nlu vanlu,,tu

d6 ta chon ;z=[171,5]=(2;2;4). Suyra (a):x+y+2z+c=0.

Mit ciu (S) ¢6 tam 7(1;0;—2), ban kinh R=/6.

(o) tidp xiic voi (S)@d(1;((1)):@@@:%@{&3:6 c{ﬁg

J6 c-3=-6 |c=-3

(P& Tham Khio 2019) Trong khong gian Oxyz, cho diém £(2;1;3), mit phéing
(P):2x+2y-z-3=0 vamitciu (S):(x—3)2+(y—2)2+(z—5)2=36.GoiAlédu:(‘mgthéng
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Cau 75:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

di qua E, nim trong mit phang (P) va cat () tai hai diém c6 khodng cach nh¢ nhat. Phuong

trinh cua A la

x=2+9¢ x=2-5¢ x=2+t x=2+4¢
A.3y=1+9t B. y=1+3¢ C.iy=1-t D. Jy=1+3¢
z=3+8¢ z=3 z=3 z=3-3¢
Loi giai
Chon C

Ta c6 tm va ban kinh mat cau (S)1a 1(3;2;5);R=6

IE=1+1+4=J6 <R

Goi A la dudng thang di qua E

Goi H 14 hinh chiéu vudng goc ctia I 1én A

Day cung cang nho khi khoang cach tir tim t6i duong thiang A cang 16n
Taco d(I,A)=IH < IE
Vay ddy cung nho nhét khi duong thing A vuong goc véi IE = (~1;—1;;-2)

Dua vao céc dap an ta thdy trong cac vecto chi phuong u, =(9;9;8) U, = (—-5;3;0) Uy = (1;-1;0)
uy =(43;-3)

Thi chi ¢6 u,.JE =0

Nhdn xét: ta hoan toan c6 thé viét duoc pt duong thdng A bang cach viét pt mét phang (Q) di
qua E nhan [E = (-1;-1;;-2) lam mét vecto phap tuyén, khi d6 A = (P)n(0)

Trong khong gian Oxyz, cho hai mit cdu (S,), (S,) c6 phuong trinh lan luot la

(8):x+y* +27 =25, (S,):x* +)° +(z—1)2 =4 . Mot duong thang d vudng goc voi véc to
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Cau 76:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

=(L-10) tiép xtc voi mit cau (S,) va cat mat cau (S,) theo mét doan thang c6 d6 dai bang
. Ho1 véc to nao sau day 1a véc to chi phuong cia d ?
i, = (15143 B. i, = (11,6 C. @, =(1;1;0) D. i, =(1;1,—3)

Loi gidi

u
8
A

Mit cau () cé tam O(0;0;0), bankinh R =5.
Mit cau (S,) c6 tam 1(0;0;1), bankinh R, =2.

C6 OI =1<R —R, nén (S,) nam trong mit ciu (S)).

Gid str d tiép xtic véi (S,) tai H va cdt mitcau (S,) tai M, N.Goi K la trung diém MN .

Khidéo IH=R,=2 va OH 20K .

Theo gi thiét MN =8=> MK =4 = OK =|R* - MK*> =/5* —4* =3,
Co0I=1,IH=2=0K=0I+IH>0H >0K .Dod6 OH =0OK ,suyra H=K , tic d
vudng goc voi duong thang OI .

Pudng thing d can tim vudng goc véi véc to i =(1;~1;0) va vudng goc véi Of = (0;0;1) nén

6 véc to chi phuong i, = [&,a} =(1,1,0).

(Chuyén Bic Giang 2019) Trong khong gian véi hé toa d6 Oxyz , cho diém E (l ;1; l) , mat cau
(S):x2 +3* +2z° =4 va mit phing (P) :x—3y+5z-3=0. Goi A la duong thing di qua E,
ndm trong (P) va cit mit cau (S) tai hai diém 4, B sao cho tam gidc OAB la tam gidc déu.

Phuong trinh cta duong thang A 1a
x-1_ y-1 z-1 B x-1_ y-1 z-1

A. . B. :
-2 1 -1 2 1 -1
C. x—lzy—lzz—l. D. x—lzy—lzz—l.
2 1 1 = 2 -1 -1
Loi giai
Chon D
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Cau 77:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(P)

Mit cau (S) c6 tam 0(0; 0;0) ban kinh R =2 . Tam gidc OAB 1a tam giac déu c6 canh bang

23

2. Goi M 1a trung diém AB ta c6 0M=T=\/§,me§t khac OF (1;1;1)= OE =+/3 . Vay

diém M trung diém E . Goi u la vecto chi phuong ctia A ta co: u Ll OF va uln (voi
n(1;-3;5) 1a vecto phap tuyén cia (P) vi Ac(P)).
S I .
[n,OE] =(—8;4;4), chon u = ——[n,OE} :(2;—1;—1) )
4
Vay dudng thing A di qua E, co vecto chi phuong u(2;—1;—1)co phuong trinh la:

x-1_ y-1 z-1
2 -1 -1

Trong khong gian Oxyz , cho dudng thang d, : xl—l =2 _22 _z3

va diém 4(1;0;-1). Goi d, 1a
duong thang di qua diém A4 va c6 vecto chi phuong V= (a;1;2). Gié tri cua @ sao cho duong

thing d, cit duong thing d, 13
g ¥ g g “

A.a=-1. B.a=2. C.a=0. D.a=1.
Loi gidi
Chon C
x=1+t
Phuong trinh tham s6 cta dudng thing dl a: (V= 2-2 .
z=3+t

Phuong trinh tham sé duong thing d, qua diém A va c6 vecto chi phuong V= (a; 1 2) la:

x=1+at'
d,:sy=0+¢
z=—1+2¢

d, nhan u = (1; -2 1) 1am vecto chi phuong va @, nhan v = (a; l; 2) lam vecto chi phuong
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Cau 78:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

l+t=1+at
2 ’ 2 — —_— !
Duong thang dl cat duong thang d » khi va chi khi h¢ phuong trinh 2-2t=0+1 c6 dung
3+t=—1+2¢

mot nghiém.

Ta co:

l+t=1+at t—at'=0 t=0 t=0
2-2t=0+1t ©{-2-t'=2:t'=2 <=2
34t=—142¢ t=2t'=-4 0-a2=0 a=0

Vay a=0.

Trong khong gian Oxyz, cho ba mit cau (Sl):(x+3)2+(y—2)2+(z—4)2:1,
(8,):x*+(y=2) +(z-4)" =4 va (S,):x* +y* +2* +4x—4y—1=0. Hoi c6 bao nhiéu mit

phang tiép xtic v6i ca ba mit cau (S,), (S,), (S;)?

A. 2. B. 4. C.6. D. 8.
Loi gisi
Chon A
Ta co: (Sl);{;l(j;z;“), (Sz);{;z (?;22;4)’ (S3):{j§(:23;2;0)
L 2 = ) =

= 11,=3=R +R,=(S,).(S,) tiép xtic véi nhau tai M .
T AT 2T
Tacod MI, =21.M =§1112 = M (-2;2;4)

Cat hai mit cau (S, ),(,) theo phuong chita dudng ndi tim ctia chiing ta c6 thiét dién 1a hai

duong tron 16n (C,),(C,).

(Cy)
(&)

1/ M 12

Truong hop 1: Mit phing qua M vudng goc véi 1,1, c6 phuong trinh 1a (a) :x+2=0ma
d(1;;(ar))=0= () khong tiép xtc véi (S;) = LOAL
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Cau 79:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trudng hep 2: N 1a tm vi tw ngoai cua (C, ),(C,) :E=2W=ZE:N(—6;2;4).
Goi (P) la mat phang tiép xtc v6i 3 mit cau. (P) qua N va co vipt la ﬁ(l;a;b)
= (P):x+6+a(y-2)+b(z-4)=0 & (P):x+ay+bz—2a—4b+6=0.

d(1;(P))=1 3=Al+a’+b* b_13
Coi d(1aP)-2 s {o-rivair o 4
WLP)=3  |poaj=sfivasr |P=y

Voi b= o g == (10ai)
4 16

Vi b=—§:>a2 =£:>a=i—103
4 16 4

Vay ¢6 2 mit phang tiép xtic v6i 3 mit cau (S,), (S,), (S;).

Trong khong gian véi hé toa d6 Oxyz cho duong thang d :xT—l = ll i 2

cau c6 ban kinh R =5, ¢6 tdm I thudc duong thang d va tiép xuc voi truc Oy . Biét rang I ¢6

. Goi (§) la mat

tung d¢ duong. Diém nao sau ddy thudc mit cau (5)?

A M(-1;-251). B. N(1;2;-1).
C. P(-5,2;-7). D. 0(5-27).
Loi giai
Chon B

Diém I thudc dudng thing d nén co toa o dang: [ (1+2t;—t;—2+t)

Vi mit cau (S) tiép xuc voi truc Oy nén d(I,Oy):Rc>\/(1+2l)2+(—2+t)2 =5

t=2
f=-2

oS +5=5

Véi t=2 taco 1(5-2;0) (Loai).
Voi t=-2 tacod I(—3;2;—4) (Thoa man).
Nén mit cau (S)c6 phuong trinh la: (x+3)2 +(y—2)2 +(z+4)2 =25.

Thay toa d6 cac diém trong cac phuwong an vao phwong trinh mat cau, nhan thay diém

N(l;2;—l) théa man.
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Chu 80: Trong khong gian Oxyz, cho mit cau (S): x>+ > +z° +4x—6y+m=0 (m la tham sb) va

Cau 81:

x=4+2t
dudng thing A:{y=3+¢ .Biét duong thing A cit mit ciu (S) tai hai diém phan biét 4,B
z=3+2t
sao cho AB=8.Giatricua m la
A.m=5. B. m=12. C.m=-12.
Loi giai
Chon C

Goi H 1a trung diém doan thang AB=>IH | AB , HA=4.

Mat cau (S) c6 tim /(-2 ;3;0), bankinh R=~/13-m, (m <13).

Dudng thing A diqua M (4;3;3) vacé 1 véc to chi phuong u=(2;1;2).

Taco: RP°=IH’+HA* 13- m=3"+4>*=m=-12.

e (7.1
Tacé: IM =(6;0;3)= | IM,u|=(-3;-6;6)= IH=d(I, A)=E—=—

=3.

(SGD Bén Tre 2019) Trong khong gian Oxyz cho hai duong thiang chéo nhau

x=4-2t x=1
d:qy=t ,(teR),d,:qy=t",(t'eR).
z=3 z=—t'

Phuong trinh mat cau c6 ban kinh nho nhat tiép xtc voi ca hai duong thang (d,).(d,) la:

2
A. (x+%j +y2+(z+2)2 =

A|lO O

3 ? 2 2
g. X—E +y +(Z—2) =
Loi gidi

Chon C

3Y ) 2
B. x=2 +y +(z-2) =

3Y ) 2
D. X+ | 4y +(z+2) =

W N|w
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Cau 82:

CHUYEN DE V- HINH HOC 12 —- PHUONG PHAP TOA PO TRONG KHONG GIAN
Mit cu c6 ban kinh nhé nhat tiép xtc véi (d,),(d,) 1a mit cdu c6 dudng kinh 1a doan vudng
gbc chung cua (d,),(d,). Lay A(4-2t;6;3)ed; B(1;¢5—1")ed,. A,B la doan vudng goc

ZE-E=0 {—5t+t':—6 {t=1
=

. = .
—t+2t'=-3 " |t'=-1

chung khi va chi khi
ABu, =0

Khi d6 4(2;1;3); B(1;~1;1). Suy ra tim I(%;O;Z], ban kinh R :%.

~4 _y-1_z+5

Trong khong gian Oxyz, cho hai dudng thang A z 3 = " 5 va
=2 y+3 =2 Ay 2o sy A ieA o g. a1 . 3y 2 \ .
A T3 T Trong tat ca mat cau tiép xuc v6i ca hai duong thang A va A, . Goi (5)

1 mit cAu c6 ban kinh nho nhat. Ban kinh cta mit cau () 1a
A2, B. V6. C. V24 . D. 3.
Loi giai
Chon B
r=4+3t r= 2+t
Tacd A :qy=1- t ,A :qy=-3+3t ({,t, €R),goi u,(3;-1;-2),u,(1;3;1)lan lugt 1a
z=-5-12t z = t

2

véc to chi phuong cua hai duong thang.

Goi M e A = M(4+3t;1-1;-5-2t);N e A, = N(2+1t,;3t -3it,).
Suy MN = (t, — 3t — 2;3t, +t — 4t +2t +5).

, [ MNa =0 (74t =6 [t =-1
MN 1a doan vudng goc chung khi va chi khi:

- . c> @ )
MN.au, =0 2t +11t, =9 t, =1

MN = (2;,-2;4) = MN = 26.
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Gid sir (S)1a mt cau tdm J duong kinh d tiép xtic véi lan luot A, A, tai 4, B. Khi d6
JA+ JB > AB.Hay d 2 AB > MN = d > MN . Viy duong kinh d nho nhat khi d = MN .

Suy ra mit ciu (S) c6 ban kinh nho nhat » = @ = 6.

Cach khac

Hai mat phang song song va 1an luot chira ALA Ta (P), (Q). Mat cau c6 ban kinh nho nhét
tiép xuc v6i ca hai dudng thang A va A sé tiép xtc véi (P),(Q) nén duong kinh cau 1a
khoang cach giita hai mit phang (P),(Q) hay la khoang cach tir A, dén (P).

Goi u,(3;—1;-2),u, (1;3;1) 1an lugt Ia véc to chi phuong ciia hai dudng thing, N(2;-3;0) € A, .
[&1,&2} =(5;-5;10) = ﬁp = (1;—1;2), phuong trinh (P):z—y+22+7=0.

2+3+7 ‘
d((P),(Q)) =d(A,,(P)) =d(N,(P)) = \/12 e =26 Suy ra ban kinh can tim la
+ (=" +
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
III TRONG KHONG GIAN

| CHUONG |

BAI 3: PHUONG TRINH DPUONG THANG

@ HE THONG BAI TAP TRAC NGHIEM.

MUC PO VAN DUNG - VAN DUNG CAO

CAC BAI TOAN LIEN QUAN PEN MAT CAU — MAT PHANG - BUONG THANG
Caul: Trong khong gian Oxyz mit phang (P):2x+6y+z-3=0 cit truc Oz va dudng thing

d: X=3 =Y_Z 6 lan luot tai 4 va B. Phuong trinh mat cau duong kinh AB la:

1 2 -1
A. (x+2)2 +(y—l)2 +(z+5)2 =36. B. (x—2)2 +(y+1)2+(z—5)2 =9.
C. (x+2) +(y=1) +(z+5)" =9. D. (x—2) +(y+1) +(z-5)" =36.

Cau2: Trong khong gian Oxyz, cho mit cau (S): X4y 422 +4x—6y+m=0 (m 13 tham sd) va
x=4+2¢

dudng thing A:{y=3+¢ .Biét duong thing A cit mit cau (S) tai hai diém phan biét 4,B
z=3+2t

sao cho 4B =8.Giatricia m la
A. m=5. B. m=12. C. m=-12. D. m=-10.
z—2

g = va hai mat phing

(P):x-2y+2z=0; (Q):x—2y+3z-5=0. Mit cau () c6 tim / la giao diém ciia duong

Cau3: Trong khong gian Oxyz, cho duong thing (d): —yT_?’
thang (d) va mit phang (P). Mt phang (Q) tiép xtic v6i mat cau (S). Viét phuong trinh mt
chu (S).
A. (S):(x+2)2 +(y+4)2 +(z+3)2 =1.
C. (8):(x=2) +(y—4) +(z=3) :%.
Cau4: Trong khong gian Oxyz, cho mit cau (S):(x—2)2+(y—3)2+(z—4)2 =14 va mat phang
(a) :x+3y+2z-5=0. Biét duong thing A nam trong (a) , cat truc Ox va tiép xtc véi (S)
Vecto nao sau day la vecto chi phuong cua A?
A u=(4-21). B. v=(2;0;-1). C. m=(-3;1;0). D. n=(L-1L1).
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CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA O TRONG KHONG GIAN
Cau5: Trong khong gian voi hé toa dd Oxyz, cho mit phang (P):2x-2y—z+9=0 va mat cau
(S):(x—3)2 Jr(y+2)2 +(z—1)2 =100. Mt phing (P) cit mit cau () theo mot dudng tron
(C). Tim toa d6 tAm K va ban kinh » cuia duong tron (C) l1a
A. K(3-2:1), r=10. B. K(-1;2:3), r=8. C. K(1;-23), r=8. D. K(1;23), r=6.

Cau 6: Trong khong gian hé toa do Oxyz, cho hai diem 4(L;L;1), B(2;2;1) va mit phang
(P):x+y+2z=0.Mitcau (S) thay d6i qua 4, B vatiép xic véi (P)tai H.Biét H chay trén

1 duong tron ¢b dinh. Tim ban kinh cua dudng tron do.

A. 342, B. 24/3. C.\3. D.ﬁ

2
Cau7: Trong khong gian Oxyz cho mit cau (S):x2 +y’+2°—2x-4y—62z-2=0 va mit phang
(a) :4x+3y—12z+10= 0. Lap phwong trinh mit phing ( S ) thoa méan dong thoi cac diéu kién:
Tiép xuc véi (S ); song song voi (a) va cit truc Oz ¢ diém c6 cao d6 duong.
A. 4x+3y—-12z-78=0. B. 4x+3y—-12z-26=0.
C. 4x+3y-12z+78=0. D. 4x+3y—-12z+26=0.

x=1+t¢
Cau8: Trong khong gian Oxyz, cho mit cau x*+)” +2z° =9 va diém M (x,;y;2,)ed :{y=1+2t.
z=2-3¢
Ba diém 4 , B, C phan bi¢t cung thudc mat cAu sao cho MA , MB, MC 1la tiép tuyén clia mat
cu. Biét ring mat phang (ABC) di qua diem D(1;1;2). Téng T =x, +y, +z; bang
A. 30. B. 26. C. 20. D. 21.

Cau9: Trong khong gian véi hé truc toa dd Oxyz, cho mit cau (S):x*+)*+2°—2x+2z+1=0 va

duong thang d :%:yT_zzil. Hai mt phang (P),(P") chira d va tiép xtic véi () tai T, T
. Tim toa d¢ trung diém Hcua TT".
A. H _Z;l;Zj_ B. H(é;g;—z). C. H(é;l;—é . D. H —i;l;éj.

6 36 6 3 6 63 6 6 36

Cau 10: Trong khong gian Oxyz, cho diém E(2;1;3), mat phang (P):2x+2y-z-3=0 va mit cau
(S):()c—3)2 +(y—2)2 +(z—5)2 =36. Goi A 1a dudng thing di qua E, nim trong (P) va cét

(S ) tai hai diém c6 khoang cach nho nhat. Phuong trinh ciia A 1a

x=2+9¢ x=2-5¢ x=2+t x=2+4¢
A. qy=1+9¢. B. y=1+3¢. C.iy=1-t¢. D.{y=1+3¢.
z=3+8¢ z=3 z=3 z=3-3¢
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian Oxyz cho miat cau (x—3)2 +(y—1)2 +z°=4 via duong thing
x=1+42t

d:{y=-1+t,t e R Mit phing chita d vacit (S) theo mot dudng tron cé ban kinh nho nhat
z=-1

cO phuong trinh la

A. y+z+1=0. B. x+3y+5z+2=0.C. x-2y-3=0. D. 3x-2y—-4z-8=0.

Trong khong gian v6i hé truc toa dd Oxyz , cho diém E(1;1;1), mét phiang (P):x-3y+5z-3=0

va mit cau (S) :x’+y*+2°=4. Goi A la dudng thing qua E, ndm trong mit phang (P) va

cit (S) tai 2 diém phan biét 4, B sao cho AB =2. Phuong trinh dudng thang A 1a

x=1-2¢ x=1+2¢ x=1-2¢ x=1+2¢
A yy=2-t. B.<y=1+1 . C.qy=-3+t. D.yy=1-t .
z=1-t¢ z=1+t¢ z=5+t¢ z=1-t¢

Trong khong gian Oxyz, cho diém A(0;1;-2), mit phang (P):x+y+z+1=0 va mit cau
(8):x*+p*+2z°=2x—4y-7=0.Goi A la duong thdng di qua 4 va A nim trong mit phing
(P) va cdt mit cau (S) tai hai diém B, C sao cho tam gidc /BC c6 dién tich 16n nhat, véi 1

1a tAm ctia mat cau (S ) . Phuong trinh ctia duong thang A 1a

x=t x=t x=t xX=t
A.qy=1 . B.<y=1+t . C.iy=1-t. D.{y=1+¢.
z=-2—t z=-2+t z=-2 z=-2

Trong khong gian voi hé toa @6 Oxyz cho mit phing (P): z+2=0, K (0;0;—2) , duong thang

d: % = % = % . Phuong trinh mat cdu tam thudc duong thang d va cit mat phang (P) theo thiét

dién la duong tron tdam K, ban kinh r = \/g la

A X*+y’ +(z—2)2 =16.B. x’+y*+z°=16. C. x>+’ +(z—2)2 =9.D. x*+y*+2z° =9.
Trong khong gian véi hé toa do Oxyz, cho mit phing (P) :Xx+y-z-3=0 va hai diém
M (L1;1), N(-3;-3;-3). Mat cau (S) di qua M, N va tiép xtic v6i mit phang (P) tai diem Q
. Biét rang Q ludn thudc mot duong tron cb dinh. Tim ban kinh ctia dudng tron do.

A. R D. R=4.

Trong khong gian Oxyz, cho mit cau (S):(x—l)2 +(y—2)2 +(z—1)2 =3’, mit phing
(P):x—y+z+3=0 vadiém N(1;0;—4) thudc (P). Mot duong thang A di qua N nim trong
(P) cit (S) tai hai diém A4, B théa man AB =4 . Goi ;(l;b;c), (¢ >0) 1a mét vecto chi phuong

clia A, tong b+c bang
A. 1. B. 3. C. -1. D. 45.
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Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

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

Trong khong gian véi hé truc Oxyz cho hai duong thang A, : va

A, : x2—1 =2 2_1 == 1_1 . Tinh dién tich mit cdu c6 ban kinh nhé nhat, ddng thoi tiép xtc véi ca

hai duong thang A, va A,.
16 16 4
A —r. B. ——r. C.——=r. D. —r.
17" J17 J17 17"
x =2t x=3-t¢'
Trong khong gian véi hé toa dd Oxyz , cho hai dudng thang d, :{y =t vad,:iy=t' . Viét
z=4 z=0
phuong trinh mit cau (S ) ¢6 ban kinh nho nhat tiép xtc véi ca hai dudng thang d | va dz-
A (S):(x+2) +(y+1) +(z2+2) =4. B. (8):(x=2) +(y-1)" +(z-2)" =16.

)
C.(8):(x=2) +(y-1) +(z-2)* =4. D. (8):(x+2) +(y+1)* +(z+2)* =16.

Trong khong gian véi hé truc Oxyz, cho mat cau (S) X+ y 428 —2x—4y+62z-13=0 vaduong

thang 4 X;Ll _ y;Lz - Zl_l . biém M(a;b;c),(a >O) nam trén duong thing  sao cho tur

M ké dugc ba tiép tuyén A4, MB, MC dén mit cau (S ) (A4, B, C 1a cac tiép diém) va

AMB=60", BMC =60", CMA=120". Tinh &+ 5’ + ¢°.

173 112

A. a3+b3+c3:T. B. 22+b+7 = C.a2+pP+2=-8. D. a3+b3+c3=§-

Trong khong gian v6i hé truc toa do Oxyz, cho diém M (-3;3;-3) thudc mit phang
(a):2x-2y+z+15=0 vamitcau (S):(x—2)" +(y—3) +(z—5)" =100. Dudng thing A qua
M , ndm trén mat phang () cat (S) tai 4, B sao cho do dai 4B lon nhat. Viét phuong trinh
duong thang A .

AL x+3:y—3zz+3. B. x+3:y—3zz+3.
1 1 3 1 4 6

C. x+3:y—3:Z+3. D. x+3:y—3:Z+3.
16 11 -10 5 1 8

Trong khong gian v&i hé toa dd Oxyz, cho ba diém A(-2;0;0), B(0;-2;0), C(0;0;-2). Goi
D 1a diém khac O sao cho DA, DB, DC d6i mot vudng goc nhau va [ (a;b;c) 1a tam mat cau
ngoai tiép t dién ABCD . Tinh S=a+b+c.

A. S=-4 B. S=-1 C.S5=-2 D. §=-3

Trong khong gian Oxyz, cho (P):2x+y+2z-1=0, A(0;0;4),B8(3;1;2). Mot mit cau (S)
luén di qua 4,B va tiép xtc voi (P) tai C. Biét ring, C ludn thudc mot dudng tron ¢ dinh

ban kinh r. Tinh ban kinh » cuia dudng tron do.

4
A. Dép 4n khéc. B. r= 2—\/2‘;4651 P 2\/24;4651 o \/2(3)24 |
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Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

CHUYEN DE V - HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
Trong khong gian Oxyz, xét s6 thuc m e (0;1) va hai mit phang (a):2x—y+2z+10=0 va

(B): =+ %% = 1. Biét ring, khi m thay ddi c6 hai mat ciu cb dinh tiép xtc ddng thoi véi
m —-—m

ca hai mat phang (OL),(B) . Téng ban kinh ciia hai mat cau d6 bang

A. 6 B.3 C.9 D. 12

Trong khong gian voi hé toa d§ Oxyz, cho mit phang (P):x—2y+2z-3=0 va mit cau ()

tam / (5;—3;5) , ban kinh R = 25 Tur mot diém A thudc mit phing (P) ké mot duong thang

tiép xtic v6i mit clu (S) tai B. Tinh O4 biét AB=4.

A. 04=A11. B. 04=5. C. 04=3. D. 04=+/6.

Trong khong gian Oxyz, cho mit cau x’+)°+z°=9 va diém M (x,;y,z,) thude
x=1+t¢

d:{y=1+2¢.Badiém 4, B, C phén biét cing thudc mit cau sao cho MA, MB, MC latiép
z=2-3t

tuyén ciia mit cau. Biét ring mit phing (A4BC) di qua D(1;1;2). Tong T =x, +y;, +z, bang

A. 30 B. 26 C. 20 D. 21

Trong khong gian voi hé toa d6 Oxyzcho hai diém 4 (0;0;3),B(-2;0;1)va mat phing

():2x—y+2z+8=0.Hdi c6 bao nhiéu diém C trén mit phing () sao cho tam gidc ABC

deu?

A 2. B. 1. C.0. D. Vb sb.
Trong khong gian voi hé truc toa do Oxyz, cho mit cau (S): x° +y* +z° —2x+2z+1=0 va
duong thing d :%: yT—2 = il Hai mit phang (P), (P') chita d va tiép xtc véi (S) tai T,

T’ . Tim toa do trung diém H cua TT".
a0 e (327 e u(505) poa[_5.15)
6 36 63 6 63 6 6 36

Trong khong gian voi hé toa d Oxyz, cho dudng thing d 14 giao tuyén ciia hai mit phing
(@):x—my+z+2m—1=0va (B):mx+y—mz+m+2=0.Goi A la hinh chiéu vuéng géc ciia
d 1én mit phing (Oxy) . Biét rang v6i moi s6 thuc m thay doi thi duong thang A luén tiép xiic

v6i mot dudng tron cb dinh. Tinh ban kinh R cta duong tron do.
A. 2. B. 1. C. 4. D. 3.

Trong khong gian véi hé toa do Oxyz, cho ba diém M(6; 0; O) , N(O; 6; 0) , P(O; 0; 6). Hai
mat cau co phuong trinh (Sl) X+ Y 42 =2x-2y+1=0 va
(8,):x*+y*+2" =8x+2y+2z+1=0 cit nhau theo dudng tron (C). Héi c6 bao nhiéu mit cau
c6 tam thudc mit phang chira (C) va tiép xtic v6i ba dudng thing MN, NP, PM ?

Al B. 3. C. V6 sd. D. 4.
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian cho mit phing (P):x—z+6 =0 va hai mit cau (Sl ) X2+ 427 =25, (S2 ) :
X’ +y*+z° +4x—4z+7=0. Biét rang tap hop tdm / cic mat cau tiép xtic v6i ca hai mit cau
(S1 ) , (S2 ) va tim I ndm trén (P) 12 mot dudng cong. Tinh dién tich hinh phing gi6i han béi
duong cong do.

A.%ﬂ. B.%ﬂ'. C. %7[. D.%ﬂ.

Trong khong gian v6i hé toa dd  Oxyz,cho phwong trinh mat cau:
(S,):x*+y* +2° +(m+2)x+2my—-2mz—m—-3=0. Biét rdng véi moi sb thuc m thi (S,,)
ludn chira mot duong tron c¢b dinh. Tinh ban kinh 7 cta dudng tron do.

A.r:g. B.rz#. C.r:%. D. r=+3.

Trong khong gian véi hé truc toa dd Oxyz, cho mit cau (§):x*+y* —2x—4y+6z-13=0 va

x+1 y+2 z-1
1
tr M ké dugc ba tiép tuyén MA, MB,MC dén mit cau (S)(4,B,C la cac tiép diém) théa man

.Diém M (a;b;c)(a>0) nim trén dudng thang d sao cho

duong thang d

AMB = 60°, BMC =90°, CMA =120° . Tinh Q=a+b+c.

1
A. 0=3. B.Q=?0. C.0=2. D. O0=1.
Trong khong gian v6i hé toa dd Oxyz, cho hai diém A(1;1;1), B(2;0;1) va mit phing
(P):x+ y+2z+2=0. Viét phuong trinh chinh tic ctia duong thang d di qua 4, song song voi
mit phang (P) sao cho khoang cach tir B dén d 16n nhét.

A g Xty z-1 B.g-X_Y_Z¥2
3 1 2 2 2 2
Cdx—2:y—2:i. Ddx—l_y—lzz—l
1 1 -1 3 -1 1
. . . 1 2- .
Trong khong gian v6éi hé toa do Oxyz, cho duong thing d :%=%= lZ. Goi (P) la mat

phang chira dudng thang d va tao véi mét phang (Q):2x—y—2z-2=0 mdt géc c6 s6 do nho
nhit. Piém A(1;2;3) cach mat phing (P) mot khoang bang:
A V3. B, 33 c. T W3

3 11 3
Trong khong gian véi hé toa dd Oxyz , cho hai diém A(1;2;-3), B(~2;-2;1) va mit phang (o)
: 2x+2y—z+9=0.Goi M la diém thay doi trén mat phing ((x) sao cho M ludn nhin doan
AB dudi mot goc vudng. Xac dinh phuong trinh dudng thang MB khi MB dat gia tri 16n nhat.

x=-2-t x=-2+2t x=-2+t x=-2+t
A y=-2+2t B.{y=-2-t C.y y=-2 D.<y=-2-t
z=1+2t z=1+2¢ z=1+2¢ z=1
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

- Viét phuong trinh duong thang a di qua M (4;-2;1), song song v6i mit phing
(a):3x—4y+z—-12=0 vacach 4(-2;5;0) mot khoang 16n nhat.
x=4-t x=4+t x=1+4¢ x=4+t
A. Jy=-2+t. B.{y=-2-¢. C.qy=1-2¢. D. Jy=-2+¢t.
z=1+t z=—1+t¢ z=—1+t z=1+t
Duodng thang A di qua diém M (3;1;1), ndm trong mt phang

x=1

(a) :X+y—z-3=0 vatao v6i duong thing d :{ y=4+3¢t mdt gbc nho nhét thi phuong trinh

z=-3-2¢
cua A la
x=1 x=8+5¢ x=1+2¢ x=1+5¢
A.sy=—t". B. {y=-3-4¢. C.iy=1-¢t . D.y=1-4¢.
z=2¢ z=2+t z=3-2¢ z=3+2¢

Trong khong gian Oxyz, cho diém A(1;1;1) va mat phang (P):x+2y=0. Goi A 1a dudng
thang di qua 4, song song voi (P) va cach diém B(-1;0;2) mot khoang ngan nhat. Hoi A nhéan
vecto nao dudi day la vecto chi phuong ?

A. u=(6;3;-5). B. u=(6;-3;5). C. u=(6;3;5). D. u=(6;-3;-5).

Trong khong gian v6i hé toa dd Oxyz cho diém A(2;-1;-2) va duong thang (d) c6 phuong

trinh 2 1_1 p _11 =z 1_1 .Goi (P) 1a mit phang di qua diém A4, song song véi duong thing (d )

va khoang céch tir d t6i mat phing (P) la 16n nhat. Khi d6 mét phing (P) vudng gbc voi mit
phang nao sau day?

A. x—y—-6=0. B. x+3y+2z+10=0.

C.x-2y-3z-1=0. D. 3x+z+2=0.

Trong khong gian v6i hé toa dd Oxyz, goi (P) la mit phiang di qua hai diém A(1;-7;-8),
B(2;-5;-9) sao cho khoang cach tir diém M (7;-1;,-2) dén (P) dat gia tri 16n nhét. Biét (P)
c6 mot vécto phap tuyén 1a 7i = (a;b;4), khi d6 gia trj cia tong a+b 1a

A. —1. B. 3. C.6. D. 2.

Trong khong gian véi hé toa dd Oxyz, cho diém A(3;-1;0) va dudng thing

x=2 y+1 z-1

d " . Mit phang (a) chira d sao cho khodng céch tir 4 dén (a) 16n nhat cé
phuong trinh 1a

A x+y-z-2=0. B. x+y-z=0.

C.x+y—-z+1=0. D. x+2y+z+5=0.
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Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA O TRONG KHONG GIAN
Trong khong gian voi hé toa dd Oxyz, cho hai diém A(-3;0;1), B(1;—1;3) va mit phing
(P):x—2y+2z-5=0. Viét phuong trinh chinh tdc cia dudng thang d di qua 4, song song

v6i mit phing (P) sao cho khoang cach tir B dén d nho nhat.

A.d:x+3=l=2_1. B.d:x+3= y =Z—1.

26 11 =2 26 -11 2
C.d:x+3:l:2_1. D.d:x+3:l:2_l.

26 11 2 =26 11 =2

A . .2 \ \ Z x—l y Z—2 . .
Trong khong gian Oxyz, cho diém A4(2;5;3) va duong thang d:T=T= 5 .Goi (P) 1a

mit phang chita d sao cho khodng cach tir 4 dén (P) la 16n nhat. Khoang céch tir gbc toa do
O dén (P) bang
1132 1

A 2. B. . c. <

D. —.
V6 6 V2
Trong khong gian v6i hé truc toa do Oxyz, cho hai diem A(1;2;3), B(5;—4;-1) va mit phang

(P) qua Ox sao cho d(B’(P)) = 2d(A’(P)),(P) cat AB tai I(a;b;c) nam gitta AB. Tinh a+b+c

A. 8 B. 6 C. 12 D. 4
~ . . 2 x+1 y z—1 NP . N o
Trong khong gian Oxyz, cho duong thang d :—2 = T = - vadiém A(1;2;3). Goi (P) lamat

phang chtra d va cach diém A mot khoang cach 16n nhat. Vecto nao duéi ddy 1a mot vecto phap
tuyén cia (P).

A. n=(10;2). B. n=(1;0;-2). C. n=(LL1). D. n=(L1-1).
Trong khong gian v&i hé toa dd Oxyz, cho hai diém A(-3;0;1), B(1;—1;3) va mat phing
(P):x—2y+2z-5=0. Viét phuong trinh chinh tdc cia dudng thang d di qua 4, song song

v6i mét phang (P) sao cho khoang cach tir B dén d nh¢ nhat.

A.d:x+3=l=2_1. B.d:x+3= y =Z—1.
26 11 -2 26 -11 2

C.d:x+3:l:2_1. D.d:x+3:l:z_l.
26 11 2 =26 11 =2

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

x=1_ y+1 z-
2 -l
A, ndm trong mit phing (P) va céch duong thing d mot khoang cach 16n nhét. Goi

d 3 va diém A(1; 3; 1) thudc mit phang (P). Goi A 1a duong thing di qua

u=(a;b; 1) 1a mot véc to chi phuong ciia dudng thang A. Tinh a+2b.

A. a+2b=-3. B. a+2b=0. C.a+2b=4. D.a+2b=7.

Trong khoéng gian véi hé toa d6 Oxyz cho diém A(2;1;3) va mat phing
(P):x+my+(2m+1)z—m-2=0, m la tham s6. Goi H (a;b;c) 1a hinh chiéu vudng géc cia

diém A trén (P). Tinh a+b khi khoang cach tir diém A4 dén (P) 16n nhat ?
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CHUYEN DE V - HINH HOC 12 - PHUONG PHAP TQA PO TRONG KHONG GIAN
1 3
A. Cl‘f‘b:—z. B.a+b=2. C.a+b=0. D.a+b=§.

Ciu 49: Trong khong gian voi hé truc toa dd Oxyz, cho mit cau (S): (x—l)2 +(y+ 2)2 +z% =4 co tim
[ vamit phiang (P):2x—y+2z+2=0.Timtoadd diém M thudc (P) sao cho doan IM ngin

nhat.

B. (_E;ﬁ;_zj C. (,-2;2). D. (1,-2;-3).

Cau 50: Trong khong gian v6i hé toa dd Oxyz, cho mat phing (P):x—2y+2z—3 =0 va mit cau
(8):x*+y* +2* +2x-4y-2z+5=0.Giast M €(P) va N €(S) sao cho MN cing phuong
v6i vecto u = (1;0;1) va khoang cach giita M va N 16n nhat. Tinh MN.

A. MN =3. B. MN=1+22. C. MN=32. D. MN =14.

Cau 51: Trong khong gian v6i hé truc toa dd Oxyz, cho mit cau (S):x” + > +z° —2x+4y+2z-3=0
va mit phang (P):2x—y+2z-14=0.Diém M thay doi trén (), diém N thay doi trén (P).
D6 dai nho nhat cia MN bang

A. 1 B. 2 C D.

N | W

1
"2
Cau 52: Trong khong gian voi hé toa dd Oxyz , cho mit cau (S) tam 7(1;-2;1); bankinh R =4 va dudng

> —1 1 > . \
thang d :§= y_2 = Z+1 . Mt phang (P) chira d va cat mit cau (S) theo mét duong tron cé
dién tich nho nhat. Hoi trong cac diém sau diém nao c6 khoang cach dén mit phang (P) l6n
nhat.
A. 0(0;0;0). B. A(l;%;—%). C. B(-1;-2;-3). D. C(2;1;0).
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

PHUONG PHAP TOA PO
III TRONG KHONG GIAN

BAI 3: PHUONG TRINH DPUONG THANG

@ HE THONG BAI TAP TRAC NGHIEM.

MUC PO VAN DUNG - VAN DUNG CAO

DANG. BAI TOAN LIEN QUAN PEN MAT CAU - MAT PHANG - PUONG THANG

Cau 1:

Ciu 2:

Trong khong gian Oxyz mit phang (P):2x+6y+z-3=0 cét truc Oz va dudng thing

d: X=3 =Y_Z 6 lan luot tai 4 va B. Phuong trinh mat cau duong kinh AB la:

1 2 -1
(x+2)2 +(y—l)2 +(z+5)2 =36 B (x—2)2 +(y+1)2+(z—5)2 =9
(x+2) +(y=1)" +(z+5) =9 D. (x—2) +(y+1) +(2-5)" =36
Loi giai
Chon B

(P)mOZ = A(O;O;3)

Toa d0 cia B 1a nghiém cua h¢ phuong trinh:

2x+6y+z-3=0 2x+6y+z-3=0 x=4

x=5 y z-6 ©2x-y-10=0 < y=-2=> B(4;-2;7).Goi I 1a trung diém cuia
1 2 -1 y+2z-12=0 z=17

AB=1(2;-1;5)= IA=+4+1+4 =3.
Phuong trinh mét cdu duong kinh AB 1a: (x—2)2 +(y+l)2 +(z—5)2 =9.

Trong khong gian Oxyz, cho mit cau (S): X4y +2 +4x—6y+m=0 (m la tham sb) va
x=4+2t

duong thing A:{y=3+¢ .Biét duong thing A cit mit cau (5) tai hai diém phan biét 4,B
z=3+2¢

sao cho 4B =8.Giatricia m la

A. m=5. B. m=12. C.m=-12. D. m=-10.
Loi giai
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Cau 4:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

R

Goi H la trung diém doan théng AB=IH | AB, HA=4.
Mit cau (S) cétam /(-2 ;3;0), bankinh R=+/13-m, (m <13).
Duodng thang A diqua M (4;3;3) vacé 1 véc to chi phuong &:(2 ;152).

[77.]

u

Taco: IM =(6;053)=[IM, u|=(-3;-6;6)= IH =d(I, A)= =3,

Taco: RP°=IH*+HA* 13- m=3"+4>"=m=-12.

y=3 z-=2
1

Trong khong gian Oxyz, cho duong thing (d): = va hai mit phang

N | =

(P):x-2y+2z=0; (Q):x—2y+3z-5=0. Mit cau () c6 tim / la giao diém ciia duong
thang (d) va mit phang (P). Mt phing (Q) tiép xtc v6i mit cau (S). Viét phuong trinh mt
ciu (S).

A. (S):(x+2)2 +(y+4)

Chon C
Tacod: [ e(d)=I(23+42+1).

Ie(P)=(P):2t-2(3+t)+2(2+1)=0=1=1=1(2;4;3)

(Q) tiép xuc véi (S) nén R=d(1,(Q))= % :

Vay (8):(x=2) +(y—4) +(z-3)° :%.

Trong khong gian Oxyz, cho mit cau (S):()c—2)2+(y—3)2+(z—4)2 =14 va mit phang
():x+3y+2z-5=0. Biét duong thing A nam trong (), cét truc Ox va tiép xtc véi ().

Vecto nao sau day la vecto chi phuong cia A?
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CHUYEN PE V- HINH HQOC 12— PHUONG PHAP TQA PQ TRONG KHONG GIAN
A u=(4-21). B. v=(2;0;-1). C. m=(-3;1;0). D. n=(1;-1;1).
Loi giai
Chon B
Mit cdu (S) ¢6 tim 7(2;3;4) va ban kinh R =+/14 .
Taco d(I,(a))= Vi4=R= (@) tiép xtc véi (5).
Goi H 1a hinh chiéu vudng goc ciia I 1én ()= H (1;0;2)
Goi A=ANOx= A(a;0;0) va AH =(a—1;0;-2)
Puong thing A nim trong (&), cét truc Ox va tiép xtc voi (S) nén AH Ln, . Tuc la
a-1+0-4=0< a=5= AH =(4;0,-2) cung phuong véi v =(2;0;-1).

Cau5: Trong khong gian véi hé toa do Oxyz, cho mit phing (P):2x—2y—z+9=0 va mit cau
(8):(x=3)" +(»+2)" +(z-1)" =100. Mit phing (P) cht mat chu (S) theo mot dudmg tron
(C). Tim toa d6 tim K va ban kinh » cia duong tron (C) 1a
A. K(3-21), r=10. B. K(-1,23), r=8. C. K(;-2;3), r=8. D. K(1;2;3), r=6.

Loi giai

e Mit cdu (S) 6 tim 7(3;-2;1); R=10.

o ‘ 6+4-1+9
e Khoang cach tir 7 dén (P) la IK :d(l;(P)):f:ﬁ
x=3+2t
e Dudng thing qua 7(3;-2;1) vudng géc véi (P) c6 phuong trinh tham s6 1a{ y = -2 —2¢ khi d6
z=1-t
x=3+2¢
A A | y=_2-2
Toa d6 tdm K 1a nghiém ctia hé phuong trinh 1 = K(-1;2;3).
z=1-

2x-2y-z4+49=0
e Ban kinh: r=m:m:8.
Cau 6: Trong khong gian hé toa do Oxyz, cho hai diem A(L;1;1), B(2;2;1) va mit phang
(P):x+y+2z=0.Mitcau (S) thay d6i qua 4, B vatiép xic véi (P)tai H.Biét H chay trén

1 duong tron ¢ dinh. Tim ban kinh ciia dudng tron do.
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Cau 7:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A. 32, B. 24/3. C.\3. D.?
Loi giai
x=1+¢
Co A(1;1;1),B(2;2;1) = Phuong trinh AB: <y =1+¢
z=1

Goi K 1a giao diém cia AB va (P) = K(-1;-11)

C6 Mt cau (S)tiép xtic véi (P)tai H.

= HK latiép tuyén cua (S)

— KH*=KAKB =12 = KH =2+/3 khong dbi

= Biét H chay trén 1 dudng tron ban kinh 243 khong dbi

Trong khong gian Oxyz cho mit cau (S) X’ + )y +2°-2x—4y—-62z-2=0 va mit phing
(a) :4x+3y—12z+10=0. Lap phuong trinh mit phang (ﬂ) thoa man dong thoi cac didu kién:

Tiép xuc véi (S ); song song voi (a) va cat truc Oz ¢ di€ém co6 cao do duong.

A. 4x+3y—-12z-78=0. B. 4x+3y—-12z-26=0.

C. 4x+3y-12z+78=0. D. 4x+3y—-12z+26=0.
Loi giai

Chon C

Mit cau (S) c6 tam 7(1;2;3), ban kinh R =4.

Mit phing () song song v6i (@) nén c6 phuong trinh dang 4x+3y—12z+c¢=0(c =10).

[4.143.2-12.3+¢| |-26+(|
=R& —4deo—=4

B) tiép xtic véi (S) < d(L;(B))=

( ) Y ( ) ( ( )) m 13
{—26+c:52 [c=78

= =
26+c=-52 |c=-26

Néu ¢ =78 thi (f):4x+3y—12z+78=0. Mt phang () cét truc Oz ¢ diém M(O; o;%j

c6 cao do duong.

Néu ¢=-26 thi (B):4x+3y—12z-26=0. Mit phing () cit truc Oz & diém

M (0; 0; —%) co cao do am.
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Cau 8:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Viy (B):4x+3y-122+78=0.

x=1+t¢
Trong khong gian Oxyz, cho mit cAu x*+y* +z° =9 va diém M (x,;y,z,)ed:{y=1+2¢.
z=2-3¢t
Badiém 4, B, C phan bi¢t cung thudc mat cau sao cho MA, MB, MC la tiép tuyén cua mat
cu. Biét ring mat phang (ABC) di qua diem D(1;1;2). Téng T =x, +y, +z; bang
A. 30. B. 26. C. 20. D. 21.
Loi giai

Chon B

x=1+¢

*Taco: M (xy;9552,)edqy=1+2t = x,+y, +2, =4.
z=2-3t

* Mat cdu c6 phuong trinh x> +3° +z* =9 = tim 0(0;0;0), ban kinh R =3.

* MA, MB, MC la tiép tuyén cta mit cau = MO L (A4BC).

= (A4BC) di qua D(1;1;2) ¢6 véc to phap tuyén OM (x,;,;2,) ¢6 phuong trinh dang:
X (x=1)+y,(y—1)+z,(z-2)=0.

* MA 1a tiép tuyén ctia mit cdu tai 4 = AMOA vudng tai 4= OH.OM =0A4* =R*> =9.
Goi H 1a hinh chiéu cia O 1én (4BC) (OH +OM = HM ), ta cé:
e Y
\/x0+yo+zo \/xo+y0+zo M

=z, +4|=9 = z,=5vz,=-13.

d(O;(ABC)):OH:|

4
*V6i z, = 5= M (0;-1;5)= T =26 nhan do: OM=x/%;OH=|Zg—;[|:L-

9

N
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Cau 9:

Cau 10:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

17
t(ABC):=y+52-9=0= MH =d(M;(ABC))=——.
p(ABC) =y 52 (M5(4BC)) =
= OH + HM =OM
*Voi z, =—13= M (6;11;-13) = loai do: 0M=\/326;0H:%;
(ABc):6x+11y—132+9=0:>MH=d(M;(ABC)):ﬁ
326

= OH + HM # OM .
Trong khong gian vai hé tryc toa d6 Oxyz, cho mit cau (S):x*+y+2" —2x+2z+1=0 va

duong thang d :%:yT_z:il. Hai mt phang (P),(P") chira d va tiép xtic véi () tai T, T

. Tim toa d¢ trung diém H coa TT".
A. H —Z;l;Z .
6 36

Chon C

7~ N\
AN | W
(SRR )
|
N
N—
7\
AN |
W | —
|

|
~
=}

|

|
W | =
AN |
N—

Mit cau (S) c6 tm (1;0;—1), bankinh R=1.

Dudng thing d c6 vecto chi phuong u, = (1;1;-1).

Goi K 1a hinh chiéu cia I trén d, ta co K(t;2+t;—t):>ﬁ:(t—1;2+t;—t+1).

Vi IK Ld nén u, JK =0 t—142+t—(~t+1)=0=1t=0= IK (-1;2;1).
x=1-t¢'

Phuong trinh tham s ctia dudng thang IK 13 { y =2¢'
z=—1+41¢'

Khi d6, trung diém H cua TT' nam trén IK nén H(l—t';2t';—1+t'):>fﬁ:(—t';Zt';t'). Miit
, . T T 2 —— 1 51 5
khac, ta co: IH.IK =IT <:>IH.IK:1<:>t'+4t'+t':1<:>t':g:>H —=;—
Trong khong gian Oxyz, cho diém £(2;1;3), mat phang (P):2x+2y—z-3=0 va mit ciu

(S):(x—3)2 +(y—2)2 +(z—5)2 =36. Goi A 1a dudng thing di qua E, nim trong (P) va cét

(S ) tai hai diém c6 khoang cach nho nhat. Phuong trinh ciia A 1a

x=2+9t x=2-5t x=2+t x=2+4t
A.Sy=1+9t. B.{y=1+3¢. C.iy=1-t. D.Jy=1+3¢.
z=3+8t z=3 z=3 z=3-3¢
Loi giai
Chon C

Mit cau (S) c6 tam /(3;2;5) vabankinh R=6.
IE =P +1+2> =6 <R = diém E nim trong mit cau (S)
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Cau 11:

Cau 12:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi H l1a hinh chiéu cua I trén mit phang (P), A va B la hai giao diém ctia A véi ().
Khi d6, 4B nho nhit < AB 1 OF ,ma AB 1 IH nén AB J_(HIE) = AB L IE .
Suy ra: u, = [Z,Eﬂ =(5;,-5,0)=5(1;-1;0).
x=2+t
Vay phuong trinh cia A la {y=1-¢.
z=3
Trong khong gian Oxyz cho miat cau (x—3)2 +(y—1)2 +z"=4 va dudng thing
x=1+2¢
d:qy=-1+t,t€R . Mit phang chita d vacit (S) theo mot dudng tron cé ban kinh nho nhat
z=—1
c6 phuong trinh 1a
A y+z+1=0. B. x+3y+5z+2=0.C. x-2y-3=0. D.3x-2y—-4z-8=0.
Loi giai
Chon A
Goi H 14 hinh chiéu vudng goc cua tAm cau 1(3;1;0) 1én d , tir d6 ta tim duoc H(3; 0;—1).
Thiy IH <R nén d cat (S). Vay mit phang can tim nhan IH = (O;—l;—l) lam VTPT nén pt
mit phiang 12 y+z+1=0.
Trong khong gian voi hé truc toa dd Oxyz , cho diém E(l;l;l) , mat phéng (P) :x=3y+5z-3=0
va mit cau (S) :x*+y*+z"=4. Goi A la dudng thang qua E, ndm trong mit phang (P) va

cit (S) tai 2 diém phan biét 4, B sao cho AB =2. Phuong trinh dudng thing A 1a

x=1-2¢ x=1+2¢ x=1-2¢ x=1+2¢
A.3y=2-t . B.<y=1+1 . C.qy=-3+t. D.iy=1-t .
z=1—t¢ z=1+t¢ z=5+¢ z=1-t¢
Loi giai
Chon D

(S):xz+y2+z2 =4 =Tam I(O;O;O);bénkinh R=2.
(P):x=3y+5z-3=0=> vécto phap tuyén cia (P):nr=(1;-3; 5).

Goi H 12 hinh chiéu cia I 1én A= 4H = BH = % =

Xét AIAH vudng tai H = IH = I4> — AH?> =\4-1=4/3.

1.
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Cau 13:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Mit khac taco IE =(L1;1)=> [E=\3=IH = H=E=1IE LA,
Duodng thang A di qua E(L;1;1); vudng géc véi IE va chira trong (P) nén:
Vécto chi phuong cia A:na = [ZP;E] =(-84;4).
= vécto u =(2;—1;—1) ciing la vécto chi phuong ciia A.
x=1+2t

Phuong trinh dudng thing A la: {y=1-1 .
z=1-t

Trong khong gian Oxyz, cho diém A(0;1;-2), mit phing (P):x+y+z+1=0 va mit clu
(8):x*+»*+2z°-2x—4y-7=0.Goi A la duong thing di qua 4 va A nim trong mit phing
(P) va cit mit cau (S ) tai hai diém B, C sao cho tam giac IBC c6 dién tich 16n nhat, v6i 1

1a tAm ctia mt cau (S). Phuong trinh cia duong thing A 1a

X = x:l‘ X = X =
A. 1y =1 . B.{y=1+¢ . C.iy=1-t. D.<y=1+¢.
z=-2—t z=-2+t z=-2 z==2
Loi giai
Chon C

(S) c6 tam 7(1;2;0) vaban kinh R=+1*+2%+7 =243 .

Al = (L,1;2) = Al = J6 <R = A4 nim trong mit cAu (S) va A4 nim trén day cung BC (1).

2 2 2

1 B — . o A
Sape = EIB.IC. sin BIC = RTSin BIC < R? nén dién tich A/BC dat gia tri 16n nhat la R?

& sin BIC =1=> BIC =90° = AIBC vudng cin tai I = BC = IC~/2 = RJ2 =26

. 2 B
Goi J latrung diém cia BC.Taco IJ L BC va IJITCZ\/E (2)

AAIJ vudng tai J = AI >1J,kéthop them véi (1) va (2) tacd L/ =Al > A=J = A4 1a
trung diém cia BC va I4 1 BC.

(P) c6 vecto phap tuyén n,, =(L1L1) co gid vudng goc véi A.

Vay A nhan u= [ﬁ(P),Z} =(1;-1;0) 1am vecto chi phuong va di qua 4(0;1;-2)
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Cau 14:

Cau 15:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian v6i hé toa dd Oxyz cho mit phang (P):z+2=0, K(0;0;-2), dudng thing

d: % =2 % . Phuong trinh mit cau tdm thudc duong thng d va cdt mit phang (P) theo thiét

1
dién la duong tron tam K, ban kinh » =5 1a
A. x2+y2+(z—2)2:16. B. xX’+)y’+2z°=16.
C. x2+y2+(z—2)2:9. D. x*+y +2z°=9.
Loi giai
Chon D

(P) c6 vecto phép tuyén n= (0;0:1).
x=t
Viét lai phuong trinh ciia duong thang d dudi dang tham sé: { y=1¢.
z=t
Goi I 1a tAm cua mit cu can 1ap. Vi I €d nén gia su I(t;t;t) .Co IK = (—t;—t;—2—t).
Thiét dién ctia mit ciu va mét phang (P) 1a duong tron tim K néntacd IK L(P).Suyra

IK va n= (0;0;1) cung phuong. Do d6 tdn tai s6 thue k dé

—t=kO P
IK =kn<{—t=k0 <:>{ B .
k=-2
2—-t=k.1

Suy ra 1(0;0;0). Tinh duoc d(l,(P))=2.

Goi R 1a ban kinh mat cau. Ta cé: R = \/r2 +[a(1.(P))] =3.

VAy mit cdu can tim c6 phuong trinh: x* + y* +z% =9.

Trong khong gian véi hé toa do Oxyz, cho mit phing (P) :Xx+y-z-3=0 va hai diém
M (L1;1), N(-3;-3;-3). Mat cau (S) di qua M, N va tiép xtic v6i mit phang (P) tai diem Q
. Biét rang O 1udn thudc mot duong tron cb dinh. Tim ban kinh cta dudng tron do.

N 2433
=~ T

A R== B. R=6. C. R="22 D. R=4.
Loi giai

Chon B
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Cau 16:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

M

x=1+¢
* Puong thang MN c6 phuong trinh 1a: MN :{ y =1+¢.
z=1+¢

* Goi [ =MN N (P) khi dé toa dd diém / tmg véi ¢ thda man:

I+t +1+t-1-t-3=01-2=0c1=2=1(3;33)= IM =243, IN =63,

* Do mit cau (S) di qua M, N va tiép xtic v6i duong thing IQ tai diém QO nén ta co:
I0°=IM.IN =KI’ -R* = 10° =IM.IN =36 = 10 =6

Vay QO luon thudc duong tron tam / ban kinh R=6.

Trong khong gian Oxyz, cho mit ciu (S):(x—l)2 +(y—2)2 +(z—1)2 =3*, mit phing
(P):x-y+z+3=0 vadiém N(1;0;,—4) thuoc (P). Mot duong thang A di qua N ndm trong
(P) cat (S) tai hai diém A, B thoa min AB=4. Goi ;(l;b;c), (¢ >0) 1a mét vecto chi phuong

cia A, tong b+c bang
A. 1. B. 3. C. 1. D. 45.

Loi giai

=

7

Chon D

Page 10



Cau 17:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Ta c6 mit cAu c6 thm I(l; 2;1) ban kinh R=3.
Goi H va K 1an luot 13 hinh chiéu vudng goc ctia I 1én dudng thing A va mit phang .
Suy ra H 13 trung diém cua doan AB nén AH = 2= d(1,A)=1H =~IA’ - AH* = J5 va

1K=d(1,(P)):w=x/§.

J3
IKL(P)}
Ta 6 =K LA malHLA =ALKH
Ac(P)
hay KH =d(K,A) va KH =\ IH* —IK* =2 .
x=1+¢
Do IK 1 (P) nén phuong trinh tham s6 dudng thang IK 13 y=2—t = K(1+6,2-5;1+1).
z=1+¢

Ma K e(P)=1+t-2+t+1+t+3=0<t=-1= K(0;3;0)

KN | \J(4h-3¢) +(=c—4) +(h+3)
Tur day ta co KHZd(K,A):‘[ ‘# ]:\/( c) l(bj 3 ( ) =2
u VI+b" +c

Mitkhac taco Ac(P)=u Ln, >un, =0 1-b+c=0sb=c+l.
Thay vao ta dugc
\/(c+4)2+(—c—4)2+(c+4)3 :\/5\/1+(C+1)2+02
&3¢ —24c+48=4c¢" +4c+4
& —20c—-44=0
c=22(N)
L:—2(L)
Suyra b=23=b+c=45.

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

Trong khong gian véi hé truc Oxyz cho hai duong thang A, : va

x-1 y-1 =z
A2: 2 = 2 =

Il . Tinh dién tich mit cau c6 ban kinh nho nhét, dong thoi tiép xtic véi ca

hai duong thang A, va A,.

A 16 B. 7 c. 20, D. 2
.Fﬂ'. . \/ﬁ . . \/ﬁ . . ﬁﬂ-.
Loi giai

Goi 4;B 1a hai diém thudc 1an luot A, vaA, sao cho AB la doan thing vudng goc chung giita 2
duong. Goi M 1a trung diém AB . D& c6 mat cau tim M ban kinh R = %tié’p xtc voi hai

duong thang A, vaA,1a mit ciu c6 ban kinh bé nhit.

Ta c6 toa do theo tham sb cua 4;B 1an luot la:
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

AQt =11, =12t = 1) va BQt,+1;2t, +L;t, +1) = AB(2t, - 26, +2;21, 1, + 21, = 21, +2) .

AB Lu
Cé u, (2,1,2) va u2(2 2;1)1an luot 1a 2 vecto chi phuong ctia A, vaA,nén
4B Lu,
(21, =24, +2).2+ (21, = t, +2).1+ (1, — 2, +2).2 =0
(21, =24, +2).2+ (21, —t, +2).2+(t, =24, +2).1=0
,_10
8, -9t +10=0 1T 7 — -3 — .
o S R E S FE A Y-V P Py i Pt S
9t, -8 +10=0 t_—_lO 17 17 17 17 17 17 17 17 17
o7
AB 1 (-6 +4+4 17
2 2 17 17
A < A A, \ 2 1 4z
Dién tich mat cau cantinh 1a S =47.R" =4.x. T=—.
Vel
x =2t x=3-1¢'

Cau 18: Trong khong gian véi hé toa dd Oxyz , cho hai dudng thang d, ;< y =t vad,:sy=t' . Viét
z=4 z=0

phuong trinh mit cau (S ) ¢6 ban kinh nho nhét tiép xuc v6i ca hai duong thing d | va dz-

A (S):(x+2) +(y+1) +(z+2) =4. B. (8):(x-2)" +(y-1) +(z-2)" =16.
C.(8):(x=2) +(y-1) +(z-2)* =4. D. (8):(x+2) +(y+1)? +(z+2)* =16.
Loi giai

Puong thing d, c6 vecto chi phuong LTI =(%L0).

Puong thang d, ¢ vecto chi phuong Z =(-1;1;0).
Dé phuong trinh mit cau (S ) c6 ban kinh nho nhat va dong thoi tiép xtc voi ca hai duong thang
d, va d, khi va chi khi:
Tam mit cau (S ) nam trén doan thang vudng goc chung cua 2 dudng thing dl va d2 , dong thoi
1a trung diém ctia doan thang vudng goc chung.
Goi diém M (2t; t; 4) thudc dl ; goi diém N@B—1t't;0) thudc d2 véi MN la doan vudng goc
chung cua d, va d,.

Taco MN = (3-1'-2t;1'-1;-4).

MNau, =0 {2.(3—t'—2t)+t'—t:0

MN 1a doan thang vudng gdc chung <
BroneE ¢ {MNMZ_O (-1).(3-1"-2t)+1'-1=0
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

t'+5t=6 =1 M(2;1;4)
= f— .
2w +t=3 |t'=1 |N(2:1;0)

Goi diém I 1a tam mat cau (), do d6 diém I 1a trung diém MN .
=1(212) >R=IM=IN=2.
Suy ra mit cau (S): (x—2)2 +(y—1)2 +(Z—2)2 =4,

Cau 19: Trong khong gian véi hé truc Oxyz, cho mat cau (S) X+ +28 —2x—4y+62z-13=0 vaduong

thang 4 X;Ll = y;Lz = Zl_l. DPiém M(a;b;c),(a >0) nam trén duong thing  sao cho tur

M ké dugc ba tiép tuyén M4, MB, MC dén mit ciu (S) (4, B, C la cac tiép diém) va

AMB=60", BMC=60°, CMA=120". Tinh @ +5* +¢*.

A. a3+b3+c3=%. B. a3+b3+c3=%. C.a°+b+c>=-8. D. a3+b3+c3=£.
Loi gidi

Chon B

Mit cAu () c6 tam 7(1;2;-3) va ban kinh R = \/12 1224+ (-3) +13=33
Goi (C ) 1a duong tron giao tuyén clia mit phang (ABC ) va mit cau (S ) i

Diat MA=MB = MC = x khi d6 AB=x;BC = X\/E; C4= X\/g do d6 tam giac 4ABC vudng tai

B nén trung diém H cua AC 1 tAm dudng tron (C ) va H, I, M thing hang.

Vi AMC =120 nén tam gisc AIC déu do do W3=R & x=3 suyra IM =2AM =2x=6.

Laico M ed nén M (—1+6-2+1#;1+1),(¢>1) ma IM =6 nén

t=0
(t—2)2+(t—4)2+(t+4)2=36 oS3 -4=0= 4.
f=—
3
Ma a > 0 nén t=§ suy ra H(%;—%;%j nén @’ +b° +¢’ :2.
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Cau 20:

Cau 21:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian véi hé truc toa d6 Oxyz, cho diém M (-3;3;-3) thudc mat phang
(a):2x-2y+z+15=0 vamitcau (S):(x—2)" +(y—3) +(z—5)" =100. Dudng thing A qua
M , ndm trén mat phang () cat (S) tai 4, B sao cho do dai 4B lon nhat. Viét phuong trinh
duong thang A .

AL x+3=y—3=2+3. B. x+3=y—3=2+3.
1 1 3 1 4 6
C. x+3:y—3:z+3. D. x+3:y—3zz+3'
16 11 -10 5 1 8
Loi giai

Ta c6: Mit cau (S) cotam /(2;3;5), ban kinh R =10.

22-23+5+15

—— =6<R =(a)n(S)=C(H;r),H lahinh chiéucia / 1én (a)
22 +(=2) +1°

(1)

Goi A, 1a duong thing qua 7 va vudng goc véi (a) = A, c6 VTCP la u—Al =(2;-2;1).

x=2+2t

x=2+2t 3-9 x=-2
=3-2¢
—PTTS A, :{y=3-2¢.Toadd H 12 nghiém cita hé: {” - —1y=7
=5+
Z=5+1 - z=3

2x-2y+z+15=0
= H(-2;7;3).

Taco AB c6 do dai 16n nhat < 4B 1a dudng kinh cia (C) < A= MH.
Duong thing MH di qua M (-3;3;-3) va c6 VICP MH =(1;4;6).

x+3 y-3 z+43

Suy ra phuong trinh A :
yrap g 4 5

Trong khong gian v&i hé toa dd Oxyz, cho ba diém A(-2;0;0), B(0;-2;0), C(0;0;-2). Goi
D 1a diém khac O sao cho DA, DB, DC d6i méot vudng goc nhau va 1 (a;b;c) 1a tam mat cAu

ngoai tiép t dién ABCD . Tinh S=a+b+c.
A. S=-4 B. S=-1 C.S=-2 D. §=-3
Loi giai

Chon B
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Cau 22:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A

Goi d latryc cia AABC,taco (ABC):x+y+z+2=0.

Do AABC déu nén d di qua trong tim G(—%;—%;—%) va ¢6 VICP u=(L;11), suy ra

2
X=——+t

3

2
d:qy=——+t

Y773

2
z=——+t

Ta thly ADAB=ADBC=ADCA, suy ra DA=DB=DC=Ded nén gia sir

D —£+t;—z+t;—£+t .
3 3 3

Ta co E:(i+t;—3+z;—z+tj;ﬁ:(—z+t;i+t;—z+tj;@ £—£+t—2+ti+tj
3 3 3 3 3 3 3 3 3
2 4 4 4
,{E.E:o f—‘g:‘D(‘g"g"gj
Co<__ = .
ADCD =0 r:§:> D(0;0;0) (loai)

Taco 16d:>[£—§+l"— +1 —i ] do ttr dién ABCD ndi tiép mit cau tim [ nén

1A= ID:t-%:](—l —l —lj:>S -1.

3737 3

Trong khong gian Oxyz, cho (P):2x+y+2z-1=0, A(0;0;4),B(3;1;2). M6t mit cau (S)
luén di qua 4, B va tiép xuc véi (P) tai C. Biét rang, C ludn thudc mot duong tron ¢d dinh

ban kinh 7. Tinh ban kinh » cua duong tron do.

4
A. Dap én khac, p o 2244051 2244651 2024
Loi gidi

Cach 1:
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Taco AB(3;1;-2)1a véc to chi phuong ciia dudng thing AB .

x =3t
Phuong trinh tham s ctia dudng thang AB1a { y =1
z=4-2t

Gid sir ABcat (P)tai T (3t;,4-2¢). Do Te(P):2x+y+2z—1:0:>t:_?7
Khi @6

T|-7.— 726 ﬂ71__14 TA—i TB 0&—_20 :ngm.
3 3 33 33 3

Ta cd TC? =TA.TB=?:>TC=#.

144/5
-

Piém C thuéc mit phing (P)va cach diém T cb dinh mot khoang

Vay C ludn thudc mot duong tron ¢ dinh ban kinh r =

14+/5
—

Cach 2:

Gia sir ABcdt (P)tai T.Suyra A ndmgitaBva T .

Khi d@6 ta co

7 = = TC* = TATB—9§0 TC =

TA=--TB 10414
3

TB-TA=+14 |T4=—"0 1443
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CHUYEN DE V — HINH HQC 12 - PHUONG PHAP TQA O TRONG KHONG GIAN
Céu 23: Trong khong gian Oxyz, xét s6 thuc m e (0;1) va hai mét phang (a):2x—y+2z+10=0 va
(B): % + ﬁ% = 1. Biét ring, khi m thay ddi c6 hai mat ciu cb dinh tiép xtc ddng thoi véi

c4 hai mit phing (OL),(B) . Tong ban kinh ctia hai mit cdu d6 bang

A. 6 B. 3 C.9 D. 12
Loi giai

Chon C
Goi I(a;b;c) 1a thm mit cau.

Theo gia thiét ta co R = d(],(oc)) =d (I,(B)) .

a b
m+1_n/l+c_1‘
Ma d(1,(B)) =-——
—+ > +1
m- (1-m
Ta c6

2
Lz+ 1 s+l = (i+Lj —2L.L+1
m (l—m) m l1-m ml-m

_\/{m} —2i.1_1m+1 - m(ll_m)—l(dome(o;l)

a(l—m)+bm+cm(1—m)—m(1—m)

' m(l—m)
B S
m(l—m)
|a—am+bm+cm—cm2 —m+m’
< R= >
m —m+1
<:>_R—Rm+Rm2 =a—am+bm+cm—cm* —m+m?
_—R+Rm—Rm2 =a—am+bm+cm—cm* —m+m’
[ m? (R+c—1)+m(a—b—c—R+l)+R—a:0(1)
=
_m2 (R+c—1)+m(b+c—a—R—l)+R+a20(2)

Xét do mit cu tiép xtic véi tiép xtic ddng thai voi ca hai mét phang (o), (B) véi moi m e (0;1)

nén pt nghiém ding véi moi m € (0;1).

R+c—-1=0 a=R
<<a-b—c-R+1=0<<b=R :>I(R;R;1—R).
R—-a=0 c=1-R
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Cau 24:

Cau 25:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

2R-R+2(1-R)+10| R=3
Ma R=d(I,(a)) e R= <3R=[12-R| &
3 R=—-6(])
Xét tuong tu ta dugc
R+c-1=0 a=-R
<<b+c—a-R-1=0<b=-R :>I(—R;—R;R+1)
R+a=0 c=R+1
[-2R+R+2(1+R)+10| R=6
Ma R=d(I,(a))< R= ©3R=[12+R| & .
3 R=-3(])
Vay R +R, =9.

Trong khong gian voi hé toa d§ Oxyz, cho mit phang (P):x—2y+2z-3=0 va mit cau ()
tam / (5;—3;5) , ban kinh R = 25 Tur mot diém A thudc mit phing (P) ké mot duong thang
tiép xtic v6i mit cau (S) tai B. Tinh O4 biét AB=4.
A. 04=A+11. B. OA=5. C. 04=3. D. 04=+6.

Loi giai
Chon A
~2.(-3)+2.5-3| 6

JI2+(=2)2 +2?

AB tiép xtic v6i (S) tai B nén tam giac AIB vudng tai B, do d6 ta co:

, . 5
Khoéng cach tir diem I dén mp la: d(1;(P)) = |

IA=~IB> + AB> =\JR* + AB® = (2v5 )2 +4 =6=d(I;(P)) = A la hinh chiéu ciia I lén

x=5+t¢
Puong thang IA di qua 1(5;-3;5) ¢6 VICP u = ﬁ =(1;-2;2) c6 phuong trinh { y =-3-2¢
z=5+2¢

CO A=IAN(P) = 5+1t-2(-3-20)+2(5+20)-3=0=>t=-2= A(3;;1) = 04=A/11.

Trong khong gian Oxyz, cho mit cau x*+)*+z°=9 va diem M (x,;y,z,) thude
x=1+t¢
d:qy=1+2¢.Ba diém A4, B, C phan biét cung thuéc mit cau sao cho MA, MB, MC latiép
z=2-3t
tuyén ctia mit cau. Biét rang mit phang (A4BC) di qua D(1;1;2). Tong T =x, +y, +z, bang
A. 30 B. 26 C. 20 D.21
Loi gidi
Chon B

Mit cau (S) c6 tim O(0;0;0) va ban kinh R. Goi M (1+1,;1+2¢,;2-3t,) ed .
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Cau 26:

Cau 27:

CHUYEN PE V - HINH HQC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
Gia st T'(x;y;z) () 1a mot tiép diém cua tiép tuyén MT véi mit cau (S). Khi do
OT* + MT* =0OM*
&9+ x—(1+1)] +[y-(1+2) ] +(2=(2-34,)) =(1+4,) +(1+24,)" +(2-3¢,)’
< (1+1))x+(1+28,)+(2-31,)z—9=0.
Suy ra phuong trinh mit phing (ABC) c6 dang (1+¢,)x+(1+2¢)y+(2-34,)z-9=0
Do D(1;1;2) € (ABC) nén 1+, +1+2t, +2.(2=3t)=9=0 & 1, = -1 = M (0;-1;5).
Vay T=0"+(-1)" +5>=26.

Trong khong gian v&i hé toa d6 Oxyzcho hai diém A(00;3),B(-2;0;1) va mit phing
():2x—y+2z+8=0.Hdi c6 bao nhiéu diém C trén mit phing () sao cho tam gidc ABC

déu?
A. 2. B. 1. C.0. D. V6 s.
Loi giai

Goi (P) mit phing trung truc clia 4B, khi d6 phuong trinh cta (P)1a: x+2z-1=0.
Taco n, =(1;0;1),n, =(2;-1;2) nén [Z@] =(1;0;-1).
Goi d 1a giao tuyén cua mit phang (P)voi mat phing (). Chon u, =(1;0;~1)

x=1+¢
va diém M (1;10;0) e d nén phuong trinh tham s6 ctia o la: { y=10 .

z=-—t

Do tam gidc ABC déunén C4 = CB hay C thudc mit phing trung tryc ciia ABma C € (a) nén
Ce(P)n(a)=d suyratoadd C codang C(1+£10;—1).

Do AABC déunén AC = 4B, thay toa do cac diém ta co:

J(+2=0) +(10-0)" +(=t=3)" = [(-2=0) +(0—=0) +(1-3)" <> +4r+51=0(*)
Do phuong trinh (*) v nghiém nén khéng ton tai diém C thoa man yéu ciu bai toan.

Trong khong gian v6i hé truc toa dd Oxyz, cho mat cau (S): x’ +y2 +27—2x+2z+1=0 va

duong thiang d :%:yT_zzil. Hai miat phang (P), (P') chita d va tiép xtc véi (S) tai T,
T’ Tim toa d¢ trung diém H cua TT".
A. H —Z;l;Z . B. H é;g;—Z . C.H é;l;—é . D. H —é;l;é .

6 36 6 3 6 63 6 6 36
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Cau 28:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Mit cau (S) tdm 7(1;0;—1), ban kinh R = \/12 +0*+ (=1’ -1=1.
Goi K 1a hinh chiéu vuéng goc ctia I 1én d .
K ed néntaco thé gia st K (£;,2 +1;—t)

IK =(t-1;2+48—t+1), ;t; = (1;1;—1) 1a mdt vécto chi phuong ctua duong thang
Kld < IKu, =0 1-142+t+1-1=0 <1 =0.= K(0:2:0)

AITK vuéng tai 7 ¢6 TH 1a duong cao nén I7° = IH .IK .

1 — 1= s
@[H—% (IK:\/E):IHZEIK.GlaSlIH(x;y;Z)

1 5
x—-1=—.(-1 x=—

6( ) 6

1 1 51-5

<3y-0==-2 ©iy=— Vay H|—,——

Y% YTy v [63 6]
z+1:l.1 Z=_—5

6 6

Trong khong gian voi hé toa d Oxyz, cho dudng thing d 14 giao tuyén ciia hai mit phing
(a):x—my+z+2m—1=0va (B):mx+y—mz+m+2=0.Goi A la hinh chiéu vuéng géc ciia
d 1én mit phing (Oxy) . Biét rang v6i moi s6 thuc m thay doi thi duong thang A luén tiép xiic
v6i mot duong tron cb dinh. Tinh ban kinh R cua duong tron do.
A 2. B. 1. C. 4. D. 3.

Loi giai
Chon A
Mit phing (a):x—my+z+2m—1=0 c6 mdt vecto phap tuyén 1a n, = (1;-m;1).

Mit phang (B):mx+y—mz+m+2=0 c6 mdt vecto phap tuyén 1a n, = (m;1;—m).

Ta co M(—m—l;O;—m+l+ljed:(a)m(ﬁ).
m m

Puong thang ¢ c¢6 mdt vecto chi phuong 1a 4 = [Z,ZJ = (m2 —1;2m;m* + 1).
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Cau 29:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi (P) la mt phang chita dudng thang d va vuéng goc véi miat phang (Oxy). Khi do (P)

c6 mdt vecto phap tuyén 1a , = [;;1}] =(2m;1-m*;0).

Phuong trinh mét phing (P) 1a 2mx+(1-m’)y+2m’ +2=0.

Trong mit phing (Oxy), goi (a;b;0) 14 tam dudng tron.

Theo gia thiét A 1 tiép tuyén cta duong tron=> d (I;d)=d(I;(P))=R

<:>|2ma+(1—m2)b+2m2+2| |2am+(2—b)m2+b+2|

=R>0& > =R>0
\/4m2+(1—m2)2 m 1
[(2a=0 (a=0
2-b=R b=0
2am+(2-b)m’* +b+2=R(m’ +1) b+2=R R=2>0
e &

e
2am+(2-b)m’ +b+2==R(m’ +1) | [2a=0 a=0
2-b=-R |1b=0
b+2=-R R=-2<0

Vay R=2.
Trong khong gian vdi hé toa do Oxyz, cho ba diém M(6; 0; 0) , N(O; 6; 0) , P(O; 0; 6). Hai
mat cau co phuong trinh (Sl) X4+ Y+ =2x-2y+1=0 va

(SZ) X"+ + 2" =8x+2y+2z+1=0 cit nhau theo dudng tron (C) Hoi c6 bao nhiéu mit cau

¢6 tdm thudc mit phang chia (C ) va tiép xtc véi ba duong thang MN, NP, PM ?

A. 1. B. 3. C. V6 sb. D. 4.
Loi giai

Chon C

Néu diém A4(x;y; z) thuoe (C) thi
2 2 2
X +y +z°-2x-2y+1=0
, y2 , Y =3x-2y-z=0,
X +y +z7-8x+2y+2z+1=0

Suy ra phuong trinh mat phang (OC) chira duong tron (C ) la 3x-2y—-z=0.
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Cau 30:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Phuong trinh mit phing (MNP) ld x+y+z-6=0.

Goi I 1a tim mat cAu thoa bai toan, H 14 hinh chiéu vudng goc cta [ trén mit phing (MNP) ,
J, K, L lan luot 13 hinh chiéu vudng goc cia H trén cac duong thang MN, NP, PM . Ta
co

IJ=IK=IL= HJ=HK=HL.

Suy ra | thudc duong thing di qua tim duong tron ndi tiép hodc tim dudng tron bang tiép cua
tam gidc MNP va vudng goc v6i mit phing (MNP).

Hinh chdép O.MNP 1 hinh chép déu nén dudng thiang di qua tim dudng tron ndi tiép cua tam
gidc MNP va vudng goc voi mit phang (MNP) ciing chinh 1a dudng thang d di qua O va
vudng goc voi mit phang (MNP) i

Phuong trinh dudng thing & 1a x=y=z.

D& thdy d < (@) suy ra moi diém thuc o déu la tam cia mot mat cau thoa bai toan. Vay co

v6 s6 mit cau c6 tim thudc mit phang chira (C ) va tiép xuc voi ba duong thing MN, NP, PM

Trong khong gian cho mit phang (P) :x—z+6=0 va hai mit ciu (S1 ) Xt +y +z7 =25, (S2 ) :
X +y'+2° +4x-4z+7=0. Biét ring tap hop tim | cdc mat cu tiép xtc véi ca hai mit ciu
(Sl ) , (S2 ) va tim [ ndm trén (P) 1a mot duong cong. Tinh dién tich hinh phang gi6i han boi

duong cong do.

ALy B. ' . c.2r D. 7.
3 9 7 6
Loi gidi
Chon B

Mit cau (S1 ) co tAm 0(0;0;0) vabankinh R, =5. Mat cau (S) co tAm E(—2;0;2) ban

kinh R, =1. Ta co d(O,(P))zi<R1 va d(E,(P))=v2>R,, oE=242, OE+R, <R

2
nén mit cau (S2 ) nam trong mat cau (S1 ) . Nhu vay mat cau (S ) tam [ tiép xuc voi ca
(S1 ) va (Sz) thi (S) tiép xtc trong mat cu (S1 ) va tiép xtic ngoai véi (52 ) .Goi R 1a

ban kinh ciia (S) khi do ta c6 hé {OI+R:R1 —OI+EI[=R +R, = OI+E[=6.
EI-R=R,

Hinh vé minh hoa
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Cau 31:

CHUYEN DE V- HINH HOC 12 - PHUONG PHAP TQA PQ TRONG KHONG GIAN
Nhan xét: OF =(-2;0;2) nén OF vuéng goc v6i (P):x—z+6=0.

Goi H 14 hinh chiéu vudng goc ciia O 1én (P), dit IH = x , diéu kién x > 0. Khi d6 ta co

Ol +El =6 < OH? + HI* +JEH? +HI* =6

N

V18422 +4/24x2 =6 12 :%<:>x:7.

ay

Viy diém | thudc duong tron tim H ban kinh 7 = 3 én dién tich hinh phang gi6i han boi

dudng tron la: § = z* = 77”

Trong khong gian véi hé toa d0 Oxyz,cho phuong trinh  mat  cau:
(Sm):x2 +y*+2° +(m+2)x+2my—2mz—m—3 =0. Biét rang v6i moi s6 thuc M thi (Sm)
luén chira mgt duong tron ¢ dinh. Tinh ban kinh » cua dudng tron do.

JE =fiz. C.rzé. D.FZJE.

A, r=—., B. r
3 - 3
Loi giai
Chon B

. +2
Mat cau (Sm) co tam I(—mT;—m;mj va ban kinh R =

NIm? +8m+16
> )

Vé&i my, M, tly y va khac nhau, ta duoc hai phuong trinh mit cau twong tng:

{xz +y +2+(m +2)x+2my—2mz-m -3=0 (1)

Xy + 2+ (my +2)x+ 2myy —2myz—m, =3=0 (2)
Lay (1) trir (2) theo vé, ta duoc:

(= my ) x+2(m; =my ) y=2(m —m, )z = (m, —m, ) =0
< (m—my).(x+2y-2z-1)=0

©x+2y-2z-1=0 (3).
D& thay (3) 1a phuong trinh tong quat cia m3t phing.

= Ho mit cau (S )c6 giao tuyén la dudng tron nam trén mit phang (P) ¢d dinh c6 phuon
m g y g phang p g

trinh: x+2y-2z-1=0.

m+2
— —2m-2m-1
e o ‘ 2 ‘ [-9m -4
Mat khéc, dit d =d[1,(P)]= = .
1422 +(-2) 6
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Cau 32:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

2 —9m—4) 442
:}7"2=R2—d2=9m +im+16_( 97;16 ) =% VMERVﬁyr:T\/_

Trong khong gian véi hé truc toa d0 Oxyz, cho mat cau (S) X +y2 —2x—-4y+6z—-13=0 va

duong thing 4 - le = y;Lz = Zl_l . Piém M(a;b;c)(a > 0) nam trén duong thang  sao cho

tr M ké dugc ba tiép tuyén MA, MB,MC d&n mit cau (S)( 4, B,C la cc tiép diém) théa man

AMB =60°, BMC =90°, CMA =120° . Tinh Q=a+b+c.
10

A. 0=3. B. 0= C.0=2. D.0=1.

Chon C

Mit cau (S) c6 tam /(1;2;-3)va ban kinh R = \/12 +27 +(-3)" +13=343.

Goi duong tron (C ) 1a giao tuyén ctia mit phang (ABC ) v&i méit cau (S ) .

bat MA=MB=MC =x (x>0).

Ap dung dinh 1y cosin trong AAMB va ACMA, ta c6:

AB* = MA> + MB® — 2MAMB.cos AMB = 2x* —2x* c0s 60° = x> = AB = x.

AC? = MA> + MC? = 2MAMC.cos AMC =2x* —2x* c08120° = 3x* = AC = x/3 .

Vi ABMC vuéng tai M nén: BC = MB* + MC* =x+/2.

Mit khic AB* + BC? = x* +(xv2) =32* =(xv/3) = AC* nén A4BC vuong tai B

Goi H 1a trung diém cua AC thi H 1a tm cua duong tron (C) va ba diém H,I, M thang

hang.

Do AMC =120° nén AIC =60°, suy ra AAIC déuva AC=I4=IC=R=3\3.

Suyra xV3=3V3=x=3va IA=]Mcos30°<:>]M=%=_2'3*/§:6
33

Piém M ed nén M (11t -2t +1)= IM* = (1=2) +(t—4)" +(t+4) =31 —41+36.

t=0=>M(-1;-2;1)
Ma IM? =363 —4t+36=36 =3 -4t=0<= 4 (1 2 7)
N .
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Cau 33:

Cau 34:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

. 1 27
Vi x,, >0 nén diém can tim la M(?_?Ej ,suyra Q=2.
Trong khong gian v6i hé toa dd Oxyz, cho hai diém A(1;1;1), B(2;0;1) va mit phing
(P):x+ y+2z+2=0. Viét phuong trinh chinh tic ctia duong thang d di qua 4, song song voi
mit phang (P) sao cho khoang cach tir B dén d 16n nhat.

A.d:x—lzy—lzz—l. B.d:EZX:ZJrz.

3 1 -2 2 2 2
Cdx—2:y—2:i. Ddx—l_y—lzz—l
- 1 1 -1 3 -1 -1

Loi giai
B
/g/d
A
Pl

Goi (P') chira 4 vasong song (P) suyra (P"):x+y+2z—4=0.

Ta thidy B e (P'") dodd d(B,d) dat gia tri 16n nhat 1a AB.

Khi d6 d vudng goc véi AB va d vudng goc voi gid cua 7 1a VIPT cua (P).
Suy ra mot VTCP ctia d 1a ii = [ﬁ,Zﬁ] = (2:2;-2).

Két hop v6i diém A thudc d nén ta chon dap anC.

Trong khong gian v&i hé toa do Oxyz, cho dudng thing d :%: y_+21 = 2-2

phang chira duong thang d va tao véi mét phang (Q):2x—y—2z—2=0 mdt géc c6 s6 do nho

. Goi (P) l1a mat

nhat. Diém A4(1;2;3) cach mit phiang (P) mot khodng béng:

A 3. B, SV3 c. W 4“3

. . . D. —.
3 11 3

Chon A
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

—Z ¢ VICP u =(1;=2;-1).

(0):2x—y—2z-2=0 c6 VIPT n=(2;-1;-2).

3

Goi o 1a goc tao boi d va (Q), ta co sina=‘cos(ﬁ,ﬁ)‘= 3

Tur hinh v8, ta ¢6 (d,(P))=MBH va ((P),(Q))=MCH .

Ta thiy sm@—@>ﬁ=£
MC MB 3

3

Vay goc ((P),(Q)) = MCH nhé nhét khi sin MCH = ? hay cos MCH :T
*Viét phuong trinh mit phing
-CACH 1:

Mit phing (P): Ax+By+Cz+D =0

n(Q).u:O A-2B-C=0
Ta co <&y [24-B-2C
COS(;’;,T)=£ | 2 2 |2 =75
@)~ 3 WA +B+C* 3
A=2B+C A=2B+C
= =
3B|=\3(2B+C) +B*+C* |68’ +6C* +12BC=0 (1)

Néu B=0 suyra 4=C =0 loai.

2
Néu B#0 tir (1) suyra (%) +2%+1:O<:>%:—1:>C:—B suyra A=B.

Mit phing (P): Bx+By-Bz+D =0 di quadiém N(0;-1;2)ed suyra D=3B.

Vay phuong trinh mét phang (P):x+y-z+3=0.Suyra d (A;(P)) =3.

-CACH 2

Goi A=(P)N(Q) thi goc giita (P)va (Q)nho nhat khi va chi khi A L d . Do d6, mit phing
thoa dé bai 1a mat phing chira @ va ¢t theo giao tuyén A sao cho AL d

= A -

{A <(Q)
nhan Ua = [Md’nQ} lam vec to chi phuong.

Ald

Q) chita d va A= (P)qua M(0;-1;2)ed 3 ypan " T [ud’uA] =(6:6,-6) lam vecto

ohip tuyén = P2 ¥y =2+3=00 o d(4:(P)) =3
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CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Céu 35: Trong khong gian véi hé toa do Oxyz, cho hai diém A(1;2;-3), B(-2;-2;1) va mit phang (o)
: 2x+2y—z+9=0.Goi M la diém thay ddi trén mit phing ((x) sao cho M ludn nhin doan
AB dudi mot goc vudng. Xac dinh phuong trinh dudng thang MB khi MB dat gia tri 16n nhat.

x=-2—t x=-2+4+2t x=-2+t x=-2+t
A y=-2+2t B.{y=-2-t C.<. y=-2 D.<y=-2-t
z=1+2t z=1+2¢ z=1+2t z=1
Loi giai
Chon C

Taco: 2.(-2)+2.(-2)-1+9=0=Be(a).
Goi H 1a hinh chiéu ctia 4 trén (o) thi AH L MB, AM 1 MB = MH | MB
= MB < BH . Déu bang xdy rakhi M = H ,lac d6 M 1a hinh chiéu ciia 4 trén (o).

Goi H (x;y;z), E:(x—l;y—2;2+3).

2x+2y—z+9=0 2x+2y-z=-9 x=-3
Ta co hé¢ phuong trinh < x—1  y-2 z43 <= jx—y=-1 Sqy=-2
2 2 -1 xX+2z=-5 z=-1
xX=-2+t
= M (-3;-2;-1) = MB =(1,0,2) = MB:{ y=-2
z=1+2t

Cau 36: - Viét phuong trinh duong thing « di qua M (4;-2;1), song song v6i mit phang
(a):3x—4y+2z-12=0 vacach 4(-2;5;0) mot khoang 16n nhat.

x=4-t x=4+t x=1+4¢ x=4+t
A. Jy=—2+¢. B.iy=-2-¢. C.qy=1-2¢. D. yy=-2+¢.
z=1+t z=—1+t z=—1+t z=1+t
Loi giai
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Cau 37:

CHUYEN PE V - HINH HQC 12 — PHUONG PHAP TQA PO TRONG KHONG GIAN
AM = (6;—7;1), vecto phap tuyén cia (o) la n=(3;—4;1).
Goi H 1a hinh chiéu vudng goc ctia 4 trén a.
d(A;a)=AH < AM =86 = d(A4;a) lénnhitkhi H=M .
Khi d6 « 1a duong thing di qua M , song song véi (@) va vudng goc véi AM .
Goi u 1a vecto chi phuong cua @ = {% = ;1_ ; [Wﬁ] =(-3;-3;-3)=-3(L;1;1).
ul AM
Chon u= (1;1;1).

Duodng thang A di qua diém M (3;1;1), ndm trong mt phang

x=1
(a):x+y—z—3=0 va tao voi duong thang d:{ y =4+3¢t mdt goc nho nhét thi phuong trinh
z=-3-2¢
cua A la
x=1 x=8+5t' x=1+2¢ x=1+5¢
A.sy=—t". B.<y=-3-4¢. C.iy=1-¢t . D.y=1-4¢.
z=2t z=2+t z=3-21 z=3+2t
Loi giai

Dudng thing d c6 vecto chi phuong la u = (0;3;-2).
Mit phing (&) c6 vecto phap tuyén 1a n=(1;1;—1).
Vi un=0.1+3.1+(-2).(-1)=5%0 nén d cit (@).

x=3
Goi d, 1a duong thang di qua M va d,//d , suy ra d, c6 phuong trinh: {y =1+3t.
z=1-2¢t
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Cau 38:

Cau 39:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Liy N(3;4;—1)ed,.Goi K, H lan luot 13 hinh chiéu vudng géc cia N trén mit phang ()
va dudng thing A.

Ta co: @’,/X) NMH va s1n]7M71_ﬂ>K

MN MN

—

Do vily (d,A) nho nhatkhi K = H hay A 1a duong thing MK .

x=3+t

Puong thing NK c6 phuong trinh: { y =4+¢ .
z=-1-¢

Toa d6 diém K tng vé6i ¢ 1a nghiém cta phuong trinh:

5 4 7 2
(3+t)+(4+t)—(—1—t) 3= O@t——g Suyra K(E E,g]

Trong khong gian Oxyz, cho diém A(1;1;1) va mit phang (P):x+2y=0. Goi A 1a dudng
thang di qua 4, song song voi (P) va cach diém B(-1;0;2) mot khoang ngan nhat. Hoi A nhéan
vecto nao dudi day la vecto chi phuong ?
A. &:(6;3;—5). B. &:(6;—3;5). C. z;:(6;3;5). D. 1;:(6;—3;—5).

Loi giai
Goi (Q) chtra A va song song véi (P). Suy ra (Q) c6 phuong trinh:
x=1+2(y-1)=0<=x+2y-3=0.
Khi d6 d(B;A) =BH véi H 1ahinh chiéu ciia B 1én mjt phang (Q).

x=—1+t
Puong thaing BH di qua B, vudng goc voi mit phang (Q) co phuong trinh { y=2¢ ,teR.
z=2

Toa dd giao diém H cua duong thing BH va mat phiang (Q) 1a nghiém cua hé:

)

Do d6 A 1a dudng thing AH co AH = (g —% —1)

x=-1+t

y =2t
z=2
x+2y-3=0

. Giai hé trén ta duoc H (

U1|>—~
mloo

Suyra u = (6;-3;—5) ciing la mot vecto chi phuong cua A .

Trong khong gian v6i hé toa dd Oxyz cho diém A(2;-1;-2) va duong thang (d) c6 phuong

x—1 y-1 z-1

trinh .Goi (P) 1a mit phang di qua diém A, song song véi duong thing (d )
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Cau 40:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

va khodng cach tir d t6i mit phang (P) 1a 16n nhét. Khi d6 mat phang (P) vudng gbe v6i mit
phang nao sau day?
A. x—y—-6=0. B. x+3y+2z4+10=0.
C.x-2y-3z-1=0. D.3x+z+2=0.
Loi gidi

Goi H 1a hinh chiéu cia 4 1én dudng thang d . Tasuyra H (1;1;1).

Goi (P) la mit phing di qua diém A va (P) song song véi duong thang d . Goi K 14 hinh
chiéu ctia H 1én mat phing (P).Do d // (P) néntaco d(d,(P)) = d(H,(P)) =HK .

Ta ludn c6 bét dang thire HK < HA . Nhu vay khoang céch tir (d) dén (P) 16n nhét bang AH .
Va khi d6 (P) nhan 4H =(-1;2;3) 1am vecto phép tuyén,

Do (P) diqua A(2;—1;—2) nén ta c6 phwong trinh cua (P)la: x—2y-3z-10=0.

Do d6 (P) vudng goc véi mit phiang c6 phuong trinh: 3x+2z+2=0.

Trong khong gian v6i hé toa dd Oxyz, goi (P) la mit phing di qua hai diém A(1;-7;-8),
B(2;-5;-9) sao cho khoang cach tir diém M (7;-1;-2) dén (P) dat gia tri 16n nhat. Biét (P)

c6 mot vécto phap tuyén 1a 7i = (a;b;4), khi d6 gia trj cia tong a+b 1a

A. —1. B. 3. C.6. D. 2.
Loi giai
x=1+¢

Phuong trinh tham s ctia duong thang 4B 1a { y=—7+2¢.
z=-8—t

Goi H, K lan lugt 1a hinh chiéu ciia M trén (P) va dudng thang 4B .
Ta tim duoc diém K (3;-3;-10). Ta luén co bat dang thirc d(M,(P)) =MH <MK .
Dau bang xay ra khi va chi khi H =K .Khi d6 MH =(-4;-2;-8)=-2(2;1;4).

Mit phing (P) c6 mot vecto phap tuyén 1a 7i =(2;1;4). Vay tacd a+b=3.
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Cau 41:

Cau 42:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Trong khong gian voi hé toa d0 Oxyz, cho diém A(3;-1;0) va duong thang
x=2 y+1 z-
SR =
phuong trinh 1a

A. x+y-z-2=0. B. x+y-z=0.
C.x+y—-z+1=0. D. x+2y+z+5=0.

d ! . Mit phang (a) chira d sao cho khodng céch tir 4 dén (a) 16n nhat cé

Loi gidi
Goi H,K lan lugt 1a hinh chiéu ciia 4 1én (@) va d . Khi dé taco AH < AK .

Vi Hed nén H(2—t;-1+2t;1+1) = AH =(~1-1;2t;1+1).

1 ) —_—
Do AH 1 dnéntacd —(—1—l‘)+2.2t+1+t=0<:>l‘=—§.Khldé AH:[—

w | o
I
w | o
w | o

)

Khoang cach tir 4 dén (e) 16n nhat khi va chi khi 4H = AK . Do d6 (@) c6 vecto phap tuyén
la ;z:(l;l;—l). Vay (a): 1(x=2)+1(y+1)-1(z-1)=0 & x+y-z=0.

Van la danh gia bat dang thirc AH < AK ndéi trén, nhung bai todn sau ddy lai phdt biéu hoi
khac mot chut.

Trong khong gian voi hé toa dd Oxyz, cho hai diém A(-3;0;1), B(;,—-1;3) va mit phing
(P):x—2y+2z-5=0. Viét phuong trinh chinh tdc cia dudng thang d di qua 4, song song

v6i mét phang (P) sao cho khoang cach tir B dén d nho nhat.

A :x+3=l=2_1.B.d:x+3= y :Z—l.
26 11 =2 26 —11 2
C.d:x+3:l:z_1.D.d:x+3:l:z_1.
26 11 2 -26 11 =2
Loi giai
B
_;_1 I d
/@ )//
0 K
P

Ta thdy rdng d diqua 4 va d song song véi (P) nén d ludn ndm trong mit phiang (Q) qua
A va (Q) // (P). Nhu vy bay gid ta chuyén vé xét trong mat phang (Q) dé thay thé cho (P)
. Ta lap duoc phuong trinh mét phing (Q):x-2y-2z+1=0.
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Cau 43:

Cau 44:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi H,K lan luot 12 hinh chiéu cua B 1én (Q) va d. Ta tim duoc H(—é;%;%) Ta ludn co

dugc bat dang thirc d(B;d )= BK > BH nén khodng cach tr B dén d bé nhat bing BH .

Puong thiang d bay gio di qua A, H nén co phuong trinh x2—+63 = % =z _21
x=1 y z=-2

Trong khong gian Oxyz, cho diém A(2;5;3) va dudng thang d : == .Goi (P) 1a

1
mit phing chita d sao cho khoang cach tir 4 dén (P) 13 16n nhét. Khoang céach tir gbc toa do

O dén (P) bang

A 2. B. . C.%.

1
D. —.
J6 ~\2
Loi giai
Goi ﬁ:(a;b;c) 12 mot vecto phéap tuyén cua (P),v6i a> +b* +c* 0.
biém M (1,0;2)ed = M e(P).
Phuong trinh cua (P) : ax+by+cz—(a+2c) =0.
Mot vecto chi phuong ciia d 1d u=(21;2)=n Lu < nu=0<2a+b+2c=0.
la+5b+c| 9la+c|

=b=—(2a+2c)=d(A,(P))= = .

( ) ( ( )) \/az_'_bz_'_cz \/a2+62—|—4(a+c)2
(a+c)

2

. 2 ..
Taco (a+c) S2(a2+cz)<:> <a’+c* véiVa,ceR.

a+c)

~—

Suy ra: a’ +¢’ +4(a+c)2 >

Jr4(a+c)2 :%(aJrc)z.

Do dé d(A,(P))= 9la+c| < 9la+c| _9|a+c|\/§:3\/§.

\/a2+c2+4(a+c)2 \/9(a+c)2 ~ 3la+c]
2

a=c
:Maxd(A,(P))=3ﬁ@{b:_4a .Chon a=c=1=b=—4.
Phuong trinh (P):x—4y+z—3=0:>d(0,(P)):L.

N

Trong khong gian véi hé truc toa dd Oxyz, cho hai diém A(1;2;3),B(5;—4;—1) va mit phing
(P) qua Ox sao cho d(B,(P)) = 2d(A’(P)),(P) cat AB tai I(a;b;c) nam gitta AB. Tinh a+b+c
A. 8 B. 6 C.12 D. 4

Loi giai

Do mit phing (P) qua Ox nén phuong trinh mt phiang (P) c6 dang by +cz =0 (b2 +c* > O)
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Cau 45:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Y |—4b—c|_2 2b+3c|  [-4b—c=4b+6c
(0) =) T e T et | db—c=—4b—6c
{8b+7c:0
f—g
c=0

Truong hop 1: 86 +7¢ =0 chon b=7;c=-8 khido (P):7y—-8z=0

Xét f(y,z)=Ty-8z

Thay toa dd 4,B vao ta duoc (7.2 —8.3)(7.(—4) —8.(—1)) >0 suyra 4,B nam cung phia so
voi (P)

Truong hop 2: ¢ =0 suy ra phuong trinh (P):y =0

Thay toa d0 4, B vao ta dugc 2.(—4)<0 suyra 4, B nam khac phia so véi (P). Do d6 duong
thang AB cit (P) tai I ndm giita 4B

x=1+4¢
Phuong trinh tham s clia dudng thang 4B : {y=2-6t(1eR)
z=3-4
Toa do diém 7 1a nghiém hé phuong trinh
1
t=—
x=1+4 3
y=2-06¢t x:Z 7 5
3=1| 50—
z=3-4t 373
y=0
y=0 5
z==
3
Vay a+b+c:z+0+§:4
3 3
~ . . 2 x+1 y z—1 NP . N o
Trong khong gian Oxyz, cho duong thang d :—2:T:T vadiém A(1;2;3). Goi (P) lamat

phang chtra d va cach diém A4 mot khoang cach 16n nhat. Vecto nao duéi ddy 1a mot vecto phap
tuyén cia (P).
A. n=(10;2).

C. n=(LLD). D. n=(LL-1).

Loi giai

B. n=(1,0;-2).
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Cau 46:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

A

(P) d

Goi H 1a hinh chiéu vudng goc ctia A 1én dudng thing d, goi K 1a hinh chiéu vudng goc cua A
1én (P). Do d6 khoang céch tir 4 dén (P) la: d (4;(P)) = AK.

x==-2t-1
Taco d:qy=t Vi Hed nén H(-2t-1;t;t+1).
z=t+1

AH (=2t -2;t-2;t—2), VTCP clia dudng thing d 13 u, (-2;1;1).

AH Lu, < AHu, =0 -2(-2t-2)+t-2+t-2=0<1=0.

Do d6 H(—1;0;1) va AH (=2;-2;-2)= AH =243 .

Vi AK < AH nén AK 16n nhatkhi 4K = AH hay K=H .

Tacé AK = AH =(-2;-2;-2) = -2(1;1;1). Vay, mdt vec to phép tuyén cta (P) 1a n=(L;L;1).

Trong khong gian v&i hé toa d6 Oxyz, cho hai diém A(-3;0;1), B(;,—1;3) va mit phing
(P):x—2y+2z-5=0. Viét phuong trinh chinh tic ctia dudng thang d di qua 4, song song
v6i mit phang (P) sao cho khoang cach tir B dén d nho nhét.

x+3 y z-1

x+3 y  z-1

A. d: == .B.d: =

- 26 11 =2 26 -11 2

C. d:x+3=l=2_1.D. d:x+3=l=z—l'
26 11 2 -26 11 =2

Loi giai
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Cau 47:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

B

i -
- j\
&)

L

Goi mit phang (Q) 1a mit phang di qua A4 va song song v6i mit phang (P). Khi d6 phuong

trinh ctia mt phing (Q) 1a 1(x+3)-2(y-0)+2(z-1)=0 < x—2y+2z+1=0.

Goi H 1a hinh chiéu cia diém B 1én mit phang (Q), khi d6 duong thang BH di qua B(1;—1;3)
x=1+t¢

va nhén 7, (1,—2;2) lam vecto chi phuong c6 phuong trinh tham s6 1a ¢ y =—1-2¢.

z=3+2¢
Vi H=BHN(Q)=HeBH=H(l+t,—-1-2t;3+2t) va He(Q) nén ta co
(1+t)—2(—1—2t)+2(3+2t)+1:0@t:—%:H(—l;E;Zj.
— AH :(?;%;%2} =é(26;11;—2).
Goi K 1a hinh chiéu ciia B 1én dudng thang d , khi d6
Ta c6 d(B;d) = BK > BH nén khoang céch tir B dén d nhé nhét khi BK = BH , do d6 dudng

thang d di qua A va co vecto chi phuong i =(26;11;—2) c6 phuong trinh chinh tic:

d_x+3_l_z—l
26 11 =2

Trong khong gian véi hé toa do Oxyz, cho mit phang (P):x+y-4z=0, dudng thing
x=1 y+l z-
2 -

A, nim trong mit phang (P) va cach duong thang d mot khoang cach 16n nhat. Goi

3 va diém A(1; 3; 1) thudc mit phiang (P). Goi A la duong thang di qua

u=(a; b; 1) 1a mdt véc to chi phuong ciia duong thang A. Tinh a+2b.
A.a+2b=-3. B. a+2b=0. C.a+2b=4. D.a+2b=7.
Loi giai
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Cau 48:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

(P)

Dudng thing d di qua M (1; —1; 3) va c6 véc to chi phuong u, =(2; —1; 1).

Nhan xétring, Agd va d n(P)=1(-7;3; -1).

Goi (Q) 1a mét phing chita d va song song véi A. Khidé d(A,d)= d(A,(Q)) = d(A,(Q)) :
Goi H, K lan lugt 1a hinh chiéu vudng goc ciia 4 1én (Q) va d. Tacd AH < AK .

X

Do d6, d(A,d) 16n nhat < d(4,(Q)) l6n nhit < AH,, < H=K.Suyra AH chinh la

doan vudng goéc chung ciia d va A.

Mit phing (R) chita 4 va d c6 véc to phap tuyén la %; = [W,Lﬂ =(-2; 4 8).

Mit phing (Q) chira d va vudng goéc véi (R) nén c6 véc to phap tuyén la % = [%:),Lﬂ
=(12;18; -6).
Dudng thang A chira trong mt phang (P) va song song v6i mit phang (Q) nén c6 véc to chi
phuong 1a u =] n.,,m, | =(66; ~42; 6) =6(11; = 7; 1)..
Suyra, a=11;b=-7.Vay a+2b=-3.
Trong khong gian véi hé toa d6 Oxyz cho diém A(2;1;3) va mat phing
(P):x+my+(2m+1)z—m-2=0, m la tham s6. Goi H (a;b;c) 1a hinh chiéu vudng géc cia
diém A trén (P). Tinh a+b khi khoang cach tir diém 4 dén (P) 16n nhat ?
A.a+b=—%. B.a+b=2. C.a+b=0. Q.a+b:%.

Loi gidi
x+nw+(bn+wz—m—2:O<3ndy+2z—n+x+z—220

. . = . y+2z-1=0
Phuong trinh c6 nghiém v61 Vm < .
x+z-2=0
x=2-t
Suy ra (P) ludn di qua duong thing d:{ y=1-2r¢.

z=t

Ked=K(2-1;1-2t;1) , E(—t;—Zt;t—3)
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Cau 49:

Cau 50:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Pudng thing d ¢6 VTCP u(~1;~ 2;1)

ARG =0 14 4041-3=0c1=L K 3;0;1
2 272

Taco AH<AK = AH_ , =AK < H=K.
3
Vay a+b=—.
ay 5

Trong khong gian véi hé truc toa dd Oxyz, cho mit cau (5): (x—l)2 +(y+ 2)2 +z" =4 co tim
[ vamit phang (P):2x—y+2z+2=0.Timtoadd diém M thudc (P) sao cho doan IM ngin

nhét.

B. (—E;—ﬁ;—zJ C. (,-2;2). D. (1,-2;-3).

Ta co tim /(1;-2;0) vabankinh R =2.

Khoang cach tir / dén mit phang (P) ngdn nhat khi M 1a hinh chiéu cua I 1én mit phang
(P).
x=1+2¢
Dudng thing di qua / va vudng goc véi mit phang (P) c6 phuong trinh tham s 14 § y =21
z=2t

. Khi d6 toa d§ cuia M 1a nghiém cta hé phuong trinh

1
X=—-=
3

Y <~ 4 f— 3.
Z:2t z=2t Z__i
2x—y+2z+2=0  |2(14+2t)—(-2-1)+2(21)+2=0 3
(=2
3

Trong khong gian véi hé toa d0 Oxyz, cho mit phang (P):x—2y+2z-3=0 va mit ciu
(8):x’+)* +2* +2x—4y-2z+5=0.Giast M €(P) va N (S) sao cho MN cing phuong
véi vecto u = (1;0;1) va khoang cach giita M va N 16n nhat. Tinh MN.

A. MN =3, B. MN=1+2/2. C. MN=3/2. D. MN =14.
Loi giai.

|-1-2.2+2.1-3]
= =2

(8) c6 tam I(-1;2;1) vabankinh R=1.Ta co: d(Z,(P)) >R.
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Cau 51:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

Goi H 1a hinh chiéu vudng goc cia N trén mit phing (P) va a la goc gita MN va NH .

Vi MN cung phuong véi u nén goc a co sd do khong doi, a = HNM .

C6 HN = MN.cosa = MN = HN nén MN 16n nhit < HN 16n nhit &

cosax
HN =d(I,(P))+R=3.

- —

Co cosa:‘cos(u,np) :L nén MN = ! HN =32

2 cosa

Trong khong gian v6i hé truc toa dd Oxyz, cho mit cau (S):x” +y* +z° —2x+4y+2z-3=0
va mit phang (P):2x—y+2z-14=0.Diém M thay doi trén (), diém N thay doi trén (P).
D6 dai nho nhat cia MN bang

Al B. 2 C D.

N | W

1
"2
Loi giai

A ]

Mit cau (S) c6 tam 7(1;-2;-1), bankinh R=3; d([;(P))=4>R =>mit cdu (S) va mit

phang (P) khong co diém chung.

Dung [H 1 (P),(H e(P)). Tacd: MN nhé nhat khi M 1a giao diém cua doan IH véi (S) va
N=H.
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Cau 52:

CHUYEN PE V- HINH HOC 12 - PHUONG PHAP TOA PO TRONG KHONG GIAN

x=1+2t
Phuong trinh dudng thing 7H : { y=-2—1 ;(teR)
z=—1+2t

Diém M (1+26,-2—£;-1+2t) e (S) nén (x—1)" +(y+2)" +(z+1)" =9
& (20) +(=t) +(2) =9 = 1 =+1. Khi d6 M, (3;-3;1),M, (-1;-1;-3).

Thu lai: d(M;(P))=1; d(M,;(P))=7>1H =4.
Vay MN_. =MH =1 khi M(3;—3;1);N(?;——;—J.

Trong khong gian v6i hé toa dd Oxyz , cho mit cau (S) tam 7(1;-2;1); bankinh R =4 va dudng
thang d :£=—y_1 = z+1
2 2 -1

dién tich nho nhat. Hoi trong cac diém sau diém nao c6 khoang cach dén mit phang (P) l6n

. Mit phing (P) chta d va cit mét cdu (S) theo mot dudng tron co

nhit.

A. 0(0;0;0). B. A(l;%;—%). C. B(-1;-2;-3). D. C(2;1;0).
Loi gigi
Goi H (2£;1-2t;—1—¢) 1a hinh chiéu ctia 7 1én duong thang d .

Ta co: E.LTd=0:>2(2t—1)—2(3—2t)—(—2—t)=O<:>t:§:>H[§;—%;—§j.

Vi IH =410 <4=R= d cht mit ciu (S) tai 2 diém phan biét.

Mit phing (Q) bétki chira d ludn cit (S) theo mot dudng tron ban kinh 7.

Khidé r* =R*-d*(1,(0))2 R*-d*(1,d)=16-10=6.

Do vy mit phang (P) chira d cat mit cau theo mt duong tron c6 dién tich nhé nhat khi va
chi khi d(l,(P)) =d(1,d) hay mat phing (P) diqua H nhan IH = (%;%;—%) lam vecto
phap tuyén, do d6 (P) c6 phuong trinh x+5y-8z-13=0.

Khi d6 diém O(0;0;0) c6 khoang cach dén (P) 16n nhat.
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