I Trung Tim Luyén Thi Dai Hoc Amsterdam Chwong IlI-Bai 2. Phwrong Trinh Mat P]J.:fngl

BAI 2. PHU'ONG TRINH MAT PHANG

A. Li THUYET GIAO KHOA.
L. VECTO PHAP TUYEN:
1. Pinh nghia:
Cho mit phang («). Véc to n#0 goila véc to phap tuyén W
(VTPT) ctia mp(er) néu gia clia n vudng goc voi (a), “> /
- N\ @ \ .
Ki hiéu n L (a). ANRCAN

2. Chit -
+ Néu n 1A VTPT ctia (e) thi [k.n (k = 0)| ciing 1a VTPT cta (). Vay mp(a) c6 vd s6 VTPT.

+ Néu hai véc to a,b (khong cling phwong) c6 gia song song (hoic nim trén) mp(a) thi

n=|abl|1amot VTPT ciia mp(a).

+ Néuba diém A, B,C phan biét khong thang hang thi

vécto |n= [E,EJ 1a mot VTPT ctia mp(ABC).

rp
r\<B
A

c

II. Phwong trinh t6ng quat ciia m3t phang :
1. Phwong trinh tdng quat.
+ Cho mp(a) diqua M (Xy;Y,:2,), ¢6 n=(A;B;C) lamot VTPT.

Khi d6 phwong trinh téng quat ctia (o) c6 dang: [A(x—x,)+B(y—y,)+C(z-2,)=0|.

+ Néu (@): Ax+ By +Cz+D =0 thi n=(A;B;C) lamdt VTPT ctia (o).
» Néu A(a;0;0), B(0;b;0), C(0;0;c); abc =0 thi phwong

trinh ctia (ABC) c6 dang: L % +Zo1va duoc goi la
a c

phuong trinh theo doan chin cia (o).

[AVi du 1. Lap phwong trinh mat phing (P) biét:

a). (P)diqua A(3;2;3),B(4,-2,-1),C(3-12);

b) (P) 12 mit phang trung trwc doan AC (V6i A,C & cau 1);
c). (P) diqua M(0;0;1),N(0;2;0) va song song véi AB;
d). (P)

P)di qua cac hinh chiéu cia A lén cac truc toa dé.

Loi gidi
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I11. Vi tri twong ddi ciia hai mit phing :
Cho hai mp(P): Ax+By+Cz+D=0va (Q):A'x+B'y+C'z+D'=0
+ (P) cat (Q) < A:B:C = A:B":C".

L (PIQea=2_t .

D
A B C D'
A B C D

- (P) (Q)‘D;—g—c.—g

» (P)L(Q)< AA+BB+CC'=0.

1 Vi du 2. Xét vi trf twong ddi ciia mdi cip mit phang sau cho b&i cac phuwong trinh sau.
a). Xx—y+2z-4=0 valOx—-10y+20z—-40=0.
b). 3x-2y-3z+5=0va 9x—-6y—-9z-5=0.
€. X+y+z-1=0 wva 2x+2y—-2z-2=0.
d).x—2y+z+3=0 va 2x—-y-4z-2=0.

Loi giai

52 Lop Todn Thiy-Diép Tuin Tel: 0935.660.880



I Trung Tim Luyén Thi Dai Hoc Amsterdam Chwong IlI-Bai 2. Phwrong Trinh Mat P]J.:fngl

IV. Khoang cach tir mot diém dén mdt mit phing:
Khoang cach tit M (X,;Y,;2,) dén mp(P): Ax+ By +Cz+D =0 la:

d(M,(P))= |Ax, + By, +Cz, + D| |

VA* +B?+C?
CAVi du 3. Lap phwong trinh (P) biét (P) song song véi (Q):2x—3y —6z-14=0 va khoang
cach tir O dén (P) bang 5.

B. PHAN DANG VA VI DU MINH HOA.
DANG 1. Lip phwong trinh mét phéng khi biét mét di€ém M (x,; y,; Z, ) va mdt véc to' phap tuyén

1.Phwong phap chung.

D& 1ap phuong trinh ctia mét (P)ta can tim mot di€ém ma (P) di qua va mot VTPT ctia (P).

Khi tim VTPT ctia (P) chling ta can lwu y mét s6 tinh chit sau :

+ Néu gia ctia hai véc to khdng cling phwong a,b c6 gia song song hodc nim trén (P) thi
n=[a,b] 1amot VTPT cia (P).

- Né'El hai mit phang song song vé&i nhau thi VTPT clia mit phang nay ciing 1a VTPT cta mat
phang kia.

+ Néu (P) chira (hoac song song) véi AB thi gia ctia véc to AB sé&nim trén (hodc song
song) véi (P).

+ Néu (P) L(Q) thi VTPT clia mdt phang nay sé c6 gid ndm trén hodc song song v&i mat
phang kia.

» Néu (P) L AB thi AB la mdt VTPT ctia (P).

2.Cac truomg hop ddc biét
+ Mat phang (o) di qua ba diém khong trung véi goc toa dd A(a;0;0),B(0;b;0), C(0;0;c)

c6 phuong trinh 5+1+5=1.
a b c

+ Cac mdt phing toa dd (Oyz): x=0, (Ozx):y =0, (Oxy): z =0.

+ Mit phang (o) qua gbc toa dd Ax+ By +Cz =0.

+ Mit phang (o) song song (D # 0) hodc chira (D =0) truc Ox c6 dang:By+Cz+ D =0.
Mit phang (o) song song (D # 0) hodc chira (D =0) truc Oy c6 dang: Ax+Cz+ D =0.
Mit phang (o) song song (D # 0) hodc chita (D =0) truc Oz c6 dang: Ax+ By + D =0.

+ Mit phing (o) song song (D #0) v&i mat phang (Oxy) c6 phwong trinh 1a: Cz+ D =0.

+ Mit phing () song song (D #0) v&i mat phang (Oyz) c6 phwong trinh la: Ax+ D =0.

+ Mit phing (o) song song (D #0) v&i mdt phang (Ozx) c6 phwong trinh 1a: By + D =0.

3.Bai toan tong quat va bai tip minh hoa.
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Bai todn 1. Phwong trinh mét phang (P) di qua diém M song song véi mét phang o cho truéc.

Phwong phap. Tnﬁ
» Mit phang (P) song song v&i mit phang (a) nén VTPT

. M(X0;Y0;20)

cta(P) chinh1a VTPT ctia mit phang («). P —
+ Tir d6 viét phwong trinh mit phang (P) qua M ¢6 VTPT I )
. F
lan=n, .

[ABai tap 1. Viét phwong trinh mat phang (P) qua M (-1;2;3) song song v&i mit phing
(Q):2x-3y+2z-1=0.

Phwong phap.
+ Mit phang (P) vudng géc véi mat phing (Q) va mat
, nLln - — — S
phdng (R) nén P _Q,:>n:[nQ,nR] vGi Ny, Ny, N, lan
n, L n,

lwot 1a VTPT ciia mit phing (P),(Q).(R)
+ Phuong trinh mit phing (P) qua M ¢4 VTPT n,

N
~p_M(Xo:yo:Z

A

[ABai tap 2. Viét phwong trinh mat phang (P) qua (1,-1;2) va vudng goc véi 2 mit phiang
(Q):x—3z+1=0; (R):2x+y—-z+1=0

Bai toan 3. Phwong trinh mit phang (P) di qua hai diém A, B vavuéng goc véi mit phing (Q)

1. Phwong phap. /
+ Goi Nn,n, lan lwotla VTPT ctia mp (P) va mit phang (Q) Q
» Vi mit phang (P) di qua A, Bva mp(P) vudng géc véi mat .
7 nlng, r———
phang (Q) nén < _ 2 =|n,,AB|.
© {n L AB ["e-A8]

+ Tir d6 viét phwong trinh mét phing (P)
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[ABai tap 3. Viét phwrong trinh mat phang (P) di qua hai diém A(0;1;,0) va B(1;2;,—-2) va vudng
gbc véi mat phang (Q):2x—y+3x+13=0

Bai todn 4. Viét phwong trinh mét phéng (P) di qua 3 di€m A, B, C cho truéc

1. Phwong phap. a
» Goi n 1a VTPT cia mit phang (P). \
_ A - R —— 5
+ Vimp (P) diqua A,B,Cnén 1 _ _:>n=[AB,AC] A<
nl AC A c
. P
» Phuong trinh mat phing (P)qua M ¢6 VTPT1a n

CABai tap 4. Viét phwong trinh mat phang (P)qua A(1;0;1),B(0;2;0),C(0;1;2)

Loi giai

Bai todn 5. Viét phwong trinh mit phéng (P) di qua giao tuyén cia 2 mit phing (Q),(R) c6
(Q):Ax+By+Cz+D=0
dang
(R):A'x+B'y+C'z+D'=0

v6i mit phang ho3c vudng géc véi mit phang.

va théa min céc gia thiét di qua difm M hodc song song

1. Phwong phap.
* Truwdng hop 1: mp(P) di qua giao tuyén A va diém M.
+ Moi diém thudc giao tuyén c6 toa do 1a nghiém ctia hé

gdom 2 phwong trinh cia mat phang (Q) va (R)

(1)

(Q):Ax+By+Cz+D=0
(R):A'x+B'y+C'z+D'=0
+ Tirhé (1) chonra 2 diém A, B thudc giao tuyén sau dé

viét phwong trinh mat phang qua diém A, B, M nhu dang 4.

* Truong hop 2: mp(P) di qua giao tuyén A va song song véi mp(a).
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+ Néu mp(P)song song véi mp(«): Ax+ By, +Cx +D, =0 FL
va di qua hai giao tuy&n mat phang thi nj =n, =(A;B;C,) B

+ Khido, mp(P): Ax+By,+Cx,+d =0,d = D,.

+ Tim d bang cach thay hai diém A,B vao phwong trinh

mp(P) va giai hé.

* Truwong hop 3: mp(P) di qua giao tuyén A va song song véi mp(«).

+ Néu mp(P) vudng géc véi mp(a): Ax+ By, +Cx, + D, =0 /

va di qua hai giao tuyén mdt phang thi mp(P) nhén vécto

n, =(A;B;C,) 1am mot véc to ¢ gia song song hogc ndm

trén mp(P).

+ Ma mp(P) di qua giao tuyén A nén di qua hai diém A,B

+ Suyra mp(P) c6 1 cdp vécto nén % = [E,E]

LABai tip 5.
a). Viét phwong trinh mat phang (P) qua M (2;0;1) va giao tuyén 2 mit phang

(R):x+2y+z-4=0; (Q):2x+y+2-4=0
b). Viét phwong trinh mit phang (P) qua giao tuyén 2 mit phing (R):y+2z-4=0;
(Q):x+y—2z+3=0 vasong song v&i mit phing (a):x+y+z-2=0.
c). Viét phwong trinh mit phang (P) qua giao tuyén 2 mit phing (R):3x—y+z-2=0;
(Q):x+4y—5=0 vavudng goc véi mat phing (a):2x—z2=7=0.

Loi giai
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Bai todn 6. Viét phwong trinh mét phéng (P) di qua 3 di€m A(a;0;0),B(0;b;0),C(0;0;c) théa
man diéu kién cho truéc.

1. Phwong phap.
St dung phwong phap mit phang doan chan :
+ Mit phing (P)di qua cac diém A(a;0;0), B(0;b;0), C(0;0;c)

; abc =0 thi phwong trinh cia (ABC) c6 dang:

§+X+£=1
a b c

+ St dung diéu kién cua gia thiét dé tim a,b,c .

[ABai tip 6. Lap phwong trinh mat phing («) di qua diém M (1;,9;4) va cét cac truc toa do tai
cac diém A,B,C (khac gbc toa dd) sao cho
1). M la tryc tdm cta tam gidc ABC.
2). Khoang cach tir géc toa d6 O dén mit phing («) lalén nhat.
3). OA= OB = OC.
4). 80OA=120B +16 =370C va X, >0,z; <0.
Lo giai.
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[ABai tap 7. Lap phwong trinh mat phang («) di qua M (1,4;9) sao cho («) cat cac tia Ox,0Oy
,0z lan lwot tai 3 diém A, B,C thoa:

1). M latrong tam tam giac ABC,

2). T dién OABC c6 thé tich nhé nhit,

3). Khoang cach tir O dén (ABC) 16n nhat,

4). OA+0OC =40B va OA=0B +9.

58 Lop Todn Thiy-Diép Tuin Tel: 0935.660.880



I Trung Tim Luyén Thi Dai Hoc Amsterdam Chwong IlI-Bai 2. Phwrong Trinh Mat ben,el

4. Bai tap rén luyén.

LBai 1. Lap phwong trinh cua (P) trong cac trrong hop sau:
) diqua A(1;2;1) vasongsongvéi (Q):x+y+3z-1=0;
P) diqua M(0;1,2), N(0;1;1), P(2;0;0) ;
P) 1a mit phang trung trwc ctia doan MN (véi M,N &y 2);

di qua B(12;0), C(0;2;0) va vudng géc véi (R): x+y+z+1=0;

D (P

2)- (P)

3)-(P)

(P) di qua cac hinh chiéu ctia A(L;2;3) 1én cac truc toa do ;

5)- (P)

6). (P) diqua D(-1;2;3) va vudng goc v&i hai mit phang: (a):x-2=0; (B):y—z-1=0.
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[ABai 2. Lap phwong trinh mat phang (o), biét:

1). (o) diqua M(2;3;1) va song song v&i mit phing (P):x—2y+3z-1=0;
2). (o) diqua A(2:1:1), B(~1~2;-3) va (c) vudng gocvéi (/) : x+y +2 = 0;
3). () chira truc Ox va vudng goc véi (Q):2x+3y—z+2=0.

4). (

. () di qua giao tuyén cia hai mat phing (P) va (Q), dong thoi () vudng géc voi mit

a

phéng (5):3x+2y—-z+5=0.
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5.CAu héi tric nghiém:

Mirc d6 1. Nhan biét
Cau 1.(THPT Nguyén Dirc Canh) Trong khong gian Oxyz, mp(P): x+y—z+3=0.
Hoi mp(P) di qua diém nao dwéi day?
A M (LL-1). B. N (-L-1:1). C. P(L11). D. Q(-L11).

Cau 2.(Pang Thanh Nam) Trong khong gian Oxyz , mit phang (P):x+y+z-3=0 di qua diém
nao dwdi day?
A M(-L-1-1).. B. N(1;11). C. P(-3;0;0). D. Q(0;0;-3).

Céu 3.(THPT Kim Lién 2018) Trong khong gian véi hé toa do Oxyz, cho mp(P): §+ % +-=1,
véc to nao dudi day 1a mot véc to phap tuyén ctia mit phing (P) .
A.n =(362). B. n, =(-3;6;2). C.n,=(213). D.n, =(-3;6,-2)

Lo gidi

Céu 4.(THPT Mé Linh Ha N6i) Mot véc-to phap tuyén ciia mdt phang («):2x—y+2z-3=0 la
A n=(42-4). B. n=(-21%-2). C. n=(3-21). D.n=(212).

Loi giai

Cau 5.(THPT Ngb Sy Lién 2019) Mt phing (P): §+%+i2 ~1 ¢6 mdt vecto phap tuyén 1a:
A.n=(3;2;3). B.n=(2;3;-2). C.n=(2;3;2). D. n=(3;2;-3).

Lo giai
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Cau 6.(Chuyén Lé Thanh Tén 2019) Vecto n = (=1;-4;1) 1a mot vecto phap tuyén ciia mit phing
nao dwéi day?
A x+4y-72+3=0. B. x-4y+z+1=0. C.x+4y+z2+2=0. D. x+y-4z+1=0.

Loi gii

Cau 7.(THPT Nghia Hung Nam Dinh) Trong khong gian OXyz, mdt vecto phap tuyén ctia mat

o X Yy T .
hang —+—+—=11a
PRANE 57173

A.n=(36,-2) B. n=(2;-13) C. n=(-3,-6;-2) D. n=(-2;-13)
Loi giai

Ciu 8.(THPT Chuyén Tran DPai Nghia) Trong khong gian v&i hé truc do Oxyz, cho ba diém
A(3;,-2;1), B(-13;3), C(2;—4;2). Mot véc to phap tuyén fi ctia mat phang (ABC) la:
A n =(-194). B. i, =(9;4,-1). C.n,=(49-1). D. n, =(9;4,11).

Lo giai

Cau 9.(THPT Thuan Thanh Bac Ninh 2019) Trong khong gian véi hé truc toa do Oxyz, phwong
trinh mdt phang di qua diém A(1;2;-3) c6 vecto phap tuyén n= (2;-1;3) 1a:
A 2x-y+3z+9=0. B. 2x—y+3z-4=0. C. x—2y-4=0. D. 2x-y+3z+4=0.

Lo giai

Cau 10.(Chuyén Pai Hoc Vinh) Trong khéng gian Oxyz, cho hai diém A(-2;-1;3)va B(0;3;1).
Goi () 1a mit phdng trung truc ctia AB. Mot vecto phép tuyén ctia (a) c6 toa do 1a
A (2;4;-1). B. (1;2,-1). C. (-1,1,2). D. (1;0;1).

Lo gidi
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Cau 11.(THPT Chuyén Lé Hong Phong 2019) Trong khéng gian véi hé toa dé Oxyz , cho diém
A(—3; —1;3), B (—1;3;1) va (P) 12 mat phang trung trwc ctia doan thing AB . Mot vecto phéap
tuyén ctia (P) c6 toa do la:

A (-1:3:1). B. (-1:1;2). C. (-3:-1:3). D. (1;2;-1).

Lo giai

Céu 12.(S¢ GD va BT Quang Binh 2019) Trong khéng gian Oxyz, cho hai diém A(-2;-1; 3) va
B(0; 3; 1). Goi () 1a mit phing trung trwc ciia doan AB. M4t vecto phép tuyén clia («) c6 toa
do la:

A n=(2; 4-1). B.n=(L 0; 1). c.n=(-1 1 2). D. n=(1 2-1).

Cau 13.(S& GD & DT Ca Mau) Trong khong gian OXyz, cho hai diém A(15;-2), B(3;12). Viét

phuwong trinh mit phang trung trwc cia doan thang AB.
A.2x+3y+4=0. B. x-2y+2x-8=0. C. x-2y+2z+8=0. D.x-2y+2z+4=0.

Loigiai

Ciu 14.(THPT Chuyén Thai Binh 2019) Trong khong gian Oxyz, cho hai diém A(13;,-4) va
B(—12;2). Viét phwong trinh mit phang trung truc («) ctia doan thing AB .

A (a):4x+2y+12z+7=0. B. (a):4x-2y+122+17=0.

C. (a):4x+2y-12z-17=0. D. («):4x-2y-122-7=0.

Loi giai

C4u 15.(Gang Thép Thai Nguyén 2019) Trong khdng gian véi hé truc toa dé6 Oxyz, cho diém
A(0;1;-1) va diém B(2;1; 3). Phwong trinh ndo sau day la phwong trinh mit phdng trung truc

ciia doan thang AB ?
A x+2y+3=0. B. 2x+y-3=0. C.Xx+y+z-3=0. D.x+2z-3=0.

Loi giai
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Cau 16.(THPT Chuyén Qudc Hoc Hué 2019) Trong khong gian hé toa d6 Oxyz, cho hai diém
A(1;3;—-4),B(-1;2;2). Phwong trinh mit phing trung truc ciia doan AB la?
A 4x+2y+12z2+7=0. B. 4x-2y+12z+7=0.
C.4x+2y-12z-17=0. D. 4x-2y-12z-17=0.

Ciu 17.(THPT Nong Céng 2019) Trong khong gian Oxyz, cho diém A(1;-2;3),B(3;0;-1).
Mit phang trung truc cia doan thing AB c6 phwong trinh
A x+y-z+1=0. B. x+y-2z+1=0. C.x-y-2z+1=0. D.x+y-2z+7=0.

Lo giai

Céu 18.(S& GD va DT Kién Giang 2019) Trong khong gian OXyz, cho hai diém A(1;1;0),
B(2;-1;1). Mot vecto phap tuyén n ctia mit phing (OAB) (Véi O 1a gdc toa do) 1a
A.n=(-3;1;-1). B.n=(1,-1;-3). C.n=(1;-1;3). D.n=(1;1;3).

Céu 19.(THPT Ngb Quyén Ha Noi) Toa d6 mot vecto phap tuyén ctia mat phang («) di qua ba
diém M (2;0;0), N(0;-3;0), P(0;0;4) la
A (2,-3,4). B. (—6;4;-3). C. (-6;—4;3). D. (-6;4;3).

Cau 20.(S& GD va DT Dién Bién) Cho khéng gian Oxyz, viét phwong trinh doan chidn mit phang
di qua diém A(2,0,0); B(0,-3,0); C (0,0,2)

A 5+X+£:1 B 5+l+£—1 C.i+l+£=1 D 5+l+5=1
2 3 2 2 -3 2 -3 2 2 2 -2 3
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Cau 21.(Gang Thép Thai Nguyén) Trong khong gian v&i hé truc toa do Oxyz , mdt phang qua cac
diém A(10;0), B(0;3;0), C(0;0;5) c6 phuwong trinh la

A 15x+5y+32+15=0. B.2+Y1%41-0.  C x+3y+52=1.  D. 244 Z_1
13 5 1 35

Loi gii

Cau 22.(THPT Thanh Chwong 2019) Trong khong gian Oxyz , mit phang di qua ba diém
A(0;-2;0), B(0;0;3) va C(-10;0) c6é phwong trinh la

A. 3x+6y—-2z+6=0. B. 6x+3y—-22-6=0 .

C. 2x-6y—-3z-6=0. D. 6x+3y—2z+6=0.

Lo giai

Cau 23.(THPT Chuyén Son-La 2019)Trong khéng gian Oxyz , phwong trinh mit phang di qua ba
diém A(1;0;0), B(0;-2;0) va C(0;0;3) la

A.§+l+£=1. B.§+l+5=—1. C.§+l+5=0. D.§+X+E:1.
1 -2 3 1 -2 3 1 -2 3 1 2 3

Lo giai

Céu 24.(THPT Ham Rong) Trong mit phang toa d6 Oxyz, cho ba diém M (2;0;0), N(0;1;0) va
P(0;0;2). Mat phang (MNP) c6 phwong trinh 1a

A.§+l+5=1. B.§+X+E=1. C.§+l+£:—l. D.5+l+5:0.
2 -1 2 2 1 2 2 -1 2 2 -1 2
Lo giai

Céu 25.(THPT Kinh Dwong 2019) Trong khéng gian véi hé truc toa do Oxyz .Mit phing (P) di
qua cac diém A(-1;0;0), B(0;2;0), C(0;0;-2) c6 phwong trinh la:

A —2x+y-z2-2=0. B. 2x+y—-z+2=0.

C. 2x+y+z-2=0. D. -2x-y-z+2=0.

Lo gidi
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Céu 26.(THPT Chuyén Thai Binh) Trong khong gian Oxyz, cho di€ém M (1;2;3). Goi A B,C Ian
Iwot 1a hinh chiéu vudng goc ctia diém M 1én cac truc Ox,Oy,0z . Viét phwong trinh mp(ABC)..

A.£+X+5=1. .5—X+5=1. C.§+X+E:0. D..—5+1+E=1.
1 2 3 1 2 3 1 2 3 1 2 3

Cau 61.(THPT Ly Nhan Tong 2019) Trong khong gian véi hé toa do Oxyz, cho diém A(3;5;2),
phwong trinh ndo dwéi day 1a phwong trinh méit phang di qua cac diém 13 hinh chiéu ciia A trén
cac mat phang toa do?

A. 3x+5y+2z-60=0. B. 10x+6y+152-60=0.
C. 10x+6y+152-90=0. p. X Y Z_q,
3 5 2
Lovi giai

C4u 27.(Chuyén Dai Hoc Vinh) Trong khéng gian Oxyz , mat phang nao trong cac mait phang sau

song song v&i truc Oz 7?
A (0):z=0. B.(P):x+y=0. C.(Q):x+11ly+1=0.D.(p):z=1.

Lo giai

Cau 28.(THPT Nguyén Céng Trir 2019)Trong khong gian véi hé truc toa do Oxyz , mit phang
(Oyz) c6 phwong trinh la
A. z=0. B. y=0. C.y+z=0. D. x=0.

Loi giai

C4u 29.(Chuyén Hung Yén Lan 3) Trong khong gian v&i hé toa dd Oxyz, phwong trinh ndo sau day 1a
phuwong trinh clia mét phang Ozx ?
A. x=0. B. y-1=0. C.y=0. D.z=0.

Loi giai
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Cau 30.(THPT Son T4y Ha N6i 2019) Trong khong gian véi hé truc toa do Oxyz , mat phang
(Oxy) c6 phwong trinh la
A. x+y=0. B. x=0. C. z=0. D. y=0.

Lo giai

Cau 31.(THPT Phi Duc) Trong khong gian Oxyz , mdt phang (OXZ) c6 phwong trinh Ia
A x+y+z=0. B. y=0. C. x=0. D.z=0.

Loi gii

Céu 32.(THPT Thach Thanh 2019) Trong khéong gian Oxyz , mat phing (Oxy) c6 phwong trinh:
A. x=0. B. x+y+z=0. C. y=0. D. z=0.
L gii

Cau 33.(THPT Nguyén Dirc Canh 2019) Trong khong gian Oxyz truc Ox song song v&i mit
phang c6 phwong trinh nao ?
A. x+by+cz+d =0 v6i (b>+c* #0). B. y+z=0.
C. by+cz+1=0 v&i (b* +c* #0). D. x+1=0.
Loi giai

Mirc d6 2. Thong Hiéu
Cau 34.(THPT Nguyén Khuyén)Trong khong gian Oxyz , mdt phdng (P) di qua diém A(L;0;2) va

vudng goc véi duong thang d : X_ y—_ll = ZLBZ c6 phwong trinh la

A 2x+y-32+8=0. B. 2x-y+3z-8=0. C. 2x—-y+3z+8=0. D.2x+y-3z-8=0.

Lo gidi

C4u 35.(THPT Tran Kim Hung 2019) Trong khong gian v&i hé truc toa do Oxyz , cho dwong
X+2 y-2 7+3
==
thang d c6 phwong trinh la:

thang d:

va diém A(l;—2;3). Mait phang qua A va vudng goc voi dwong
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| A x—y+2z+49=0. B.x—-2y+3z2-9=0. C.Xx-y+2z-9=0. D.x-2y+3z-14=0

Lo giai

Cau 36.(THPT Yén Diing 2019) Mit phing (P) di qua diém A(1; 2 ; 0) va vudng goc voi dudng
thang d : Xgl=%= 2_11 c6 phwong trinh la
A x+2y—-z+4=0. B. 2x+y+z-4=0. C.2x+y-z2-4=0. D.2x-y-z+4=0.

Lo giai

Cau 37.(Chuyén DH Vinh) Trong khéng gian Oxyz, mat phing (P) di qua diém M (3;-14),
déng thoi vudng géc véi gia cia vecto 5(1; —1; 2) c6 phuwong trinh la
A . 3x-y+4z-12=0. B.3x-y+4z+12=0. C.X-y+2z-12=0. D.Xx-y+2z+12=0.

Lo giai

Céu 38.(Thanh Chuwong Nghé An) Trong khong gian Oxyz, mat phing (P) song song véi mat
phang (Oyz) va di qua diém A(1;2;3) c6 phwong trinh
A.x=1. B. z=3. C.y=2. D. x+y+z-6=0.

Lo giai

Cau 39.(Chuyén PH Vinh 2019) Trong khong gian Oxyz , mit phang (P) di qua diém
M (L —1; 2) dong thoi song song véi mat phing (Q): 2x+3y—2z+5=0 c6 phwong trinh la
A. 2x+3y-z-3=0. B. Xx—-y+2z+3=0. C. 2x+3y—-z+3=0. D.x-y+2z-3=0.

Loi giai

C4u 40.(THPT SO Tw Nghia 2019) Trong khéng gian vé&i hé toa d6 Oxyz, goi () la mat phang di
qua diém A(2;-11) va song song véi mit phang (Q):2x—y+3z+2=0. Phwong trinh mat
phang («) la:

A. 4x-2y+6z+8=0. B.2x—-y+3z-8=0. C.2x—y+3z+8=0.D. 4x-2y+62-8=0

Lo giai
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Cau 41.(THPT Yén Mé Ninh Binh 2019) Trong khong gian Oxyz , viét phwong trinh mat phang
(P) di qua diém M (1;2;3) va song song v&i mét phang (Q):x—2y+3z+1=0
A x-2y+32+6=0. B. x-2y+3z+16=0. C.X-2y+3z-6=0.D. x-2y+3z-16=0.

Lo giai

Cau 42.(THPT C4m Giang) Trong khong gian v&i hé truc toa do Oxyz, mit phang di qua diém
A(1;3;-2) va song song véi mat phing (P):2x—y+3z+4=0 la:

A 2x+y+3z+7=0. B. 2x+y-3z+7=0.

C. 2x—-y+3z+7=0. D. 2x-y+3z-7=0.

Cau 43.(THPT Thuan Thanh 2019) Trong khong gian véi hé toa do Oxyz , phwong trinh nao
dwdi day 1a phwong trinh clia mat phang chtta truc Oy va diém K (2;1;,-1)?
A. x+2z=0. B. x—2z=0. C. —x+2y=0. D.y-1=0

Lo giai

Cau 44.(S¢ GD va BT Can Tho 2019) Trong khong gian OXyz, cho hai diém A(3;1; —1) va
B(2;—1;4). Phwong trinh mat phing(OAB) véi O 1a gdc toa do la
A.3x+14y+5z=0. B.3x—-14y+5z =0. C.3x+14y—-5z=0. D.3x-14y-5z=0.

Lo giai

Ciu 45.(THPT Nghia Hung 2019) Trong khdng gian véi hé toa do Oxyz, cho ba diém A(O;l; 2)

,B(2,-2;1),C(-2;1,0). Khi d6, phwong trinh mit phang (ABC) 13 ax+y—z+d=0. Hay xac dinh
avad.
A.a=1d=1. B. a=6,d=-6. C.a=-1d=-6. D. a=-6,d=6.

Lo gidi
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Cau 46.(Chuyén Nguyén Du-Dik Lik) Trong khong gian hé toa dd Oxyz , mit phdng qua ba diém
A(1;3;2), B(2;5;9), C(-3;7;—-2) c6 phwong trinh 1a 3x+ay +bz+c=0. Gid tri a+b+C béng
A. 6. B. 3. C. 3. D.6.

Cau 47.(THPT Ngb Quyén Hai Phong 2019) Trong khong gian OXyz, cho ba diém A(2;0;0),
B(0;3;0) va C(0;0;-1). Phuong trinh clia mit phing (P) di qua diém D(1;1;1) va song
song véi mit phing (ABC) la
A. 2x+3y—-6z+1=0. B.3x+2y-6z+1=0. C.3x+2y-5z=0. D.6Xx+2y-3z-5=0.
Loi giai

Cau 48.(Chuyén Ly Tw Trong 2019) Trong khong gian véi hé toa dd Oxyz, cho hai mit phang
(P):3x—2y+2z+7=0 va (Q):5x—4y+3z+1=0. Viét phwong trinh mit phang (R) qua diém
M (3;1;5) va vudng goc v&i ca hai mat phang (P) va (Q).

A 2x+y—-2z+4=0. B. 2x—y-2z+5=0.

C. 2x+y—-2z+3=0. D. 2x+y—-2z-3=0.

Céu 49.(THPT Lé Xoay 2019) Trong khong gian hé toa do Oxyz, phwong trinh mit phang (P) di
qua diém B(2;1;-3), dong thoi vudng goc véi hai mit phang (Q):x+y+3z =0 va mit phing
(R):2x—y+z=0 la:

A. 4x+5y—-3z2-22=0. B. 4x-5y—-3z-12=0.

C. 2x+y-3z-14=0. D. 4x+5y—-32+22=0.

Lo giai

70 Lop Todn Thiy-Diép Tuin Tel: 0935.660.880



I Trung Tim Luyén Thi Dai Hoc Amsterdam Chwong IlI-Bai 2. Phwrong Trinh Mat ben,el

Cau 50.(Chuyén Lam Son 2019) Trong khong gian véi hé toa dd Oxyz cho hai mit phang
(a):3x—2y+2z+7=0 va (B):5x-4y+3z+1=0. Phuong trinh mit phing di qua O dong
thoi vudng goc véi ca (a) va (f) c6 phuwong trinh la

A 2x+y-2z+1=0. B.2x+y—-2z=0. C. 2x-y—-2z=0. D. 2x-y+2z=0.

Ciu 51.(Chuyén Ly Tw Trong Can Tho)Trong khong gian v&i hé truc toa do Oxyz cho bon diém
A(5;13),B(16;2),C(5;0;4),D(4;0;6). Viét phwong trinh mit phang (P)di qua hai diém A B
va song song véi dwong thang CD

A. (P):10x+9y+5z+70=0. B. (P):10x+9y+5z-74=0

C. (P):10x+9y+5z+74=0 D. (P):10x+9y+5z-70=0.

C4u 52.(THPT Gia Loc Hai Dwong 2019) Trong khong gian v&i hé truc toa dd Oxyz, cho hai diém
A(2;4;1),B(-1;1;3) va mit phing (P):x—3y+2z-5=0. Lap phwong trinh mit phang (Q) di
qua hai diém A,B va vudng goc véi mit phang (P) .

A 2y+3z-11=0. B. 2x-3y—-11=0. C. x-3y+2z-5=0. D.3y+2z-11=0.

Lo giai

Céu 53.(THPT Chuyén Son La Lin 2019) Trong khong gian hé toa d6 Oxyz, mit phang (P) di
qua hai diém A(0;1;0), B(2;3;1) va vudng goc véi mit phang (Q):x+2y—z=0 c6 phwong
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trinh la
A 4x-3y+2z+3=0. B.4x-3y-2z+3=0. C.2x+y-3z-1=0. D.4x+y-2z-1=0.

Loi giai

Céu 54.(Dai Hoc KHTN Ha Noi) Trong khong gian Oxyz , mdt phang (R) qua A(1;2;—1) va vuéng
goc véi mat phang (P):2x—y+32-2=0; (Q):Xx+y+z—-2=0 c6 phwong trinh la
A x+y+2z-1=0. B. 4x-y-3z-5=0. C.4x-y+z-1=0. D.x-y+z+2=0.

Lo giai

Cau 55.(THPT Gia Loc 2019) Trong khong gian véi hé toa dd Oxyz , viét phwong trinh clia mat
phdng (P) di qua diém M (2;1;-3), dong thoi vudng géc voi hai mit phang (Q): x+y+3z=0,

(R):2x—y+z=0
A. 2x+y-3z-14=0. B. 4x+5y—-3z-22=0.
C. 4x+5y-3z+22=0. D. 4x-5y—-3z-12=0.

Céu 56.(HSG S& GD Va BT Béc Ninh) Trong khong gian v&i hé toa do Oxyz, cho mit phing (P):
X+Yy+2+1=0 va hai diém A(L-12);B(21%1). Mit phang (Q) chitra A B va vudng géc véi
mat phing (P), mit phing (Q) c6 phwong trinh la:

A 3x-2y-z+3=0. B. x+y+z-2=0. C.3x—2y-z-3=0. D.-x+y=0.

Lo giai
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Cau 57.(S& GD va Pao Tao Hwng Yén) Trong khong gian véi hé toa d Oxyz, viét phwong trinh
mit phang (P) di qua hai diém A(Z;l;l), B(—l; —2;—3) va vudng géc véi mat phang (Q):
X+y+z2=0.

A x-y-z=0. B. x+y-3=0. C. x—-y-1=0. D.x+y+z-4=0.

Cau 58.(S¢ GD va Pao Tao Binh Thudn 2019) Trong khong gian hé toa do Oxyz, cho hai diém
A(3;-11),B(L2;4). Viét phwong trinh mp(P) di qua A va vudng géc véi duong thdng AB.
A. (P):2x-3y-3z-16=0. B. (P):2x-3y-3z-6=0.
C. (P):-2x+3y+3z-6=0. D. (P):-2x+3y+3z-16=0.

Céu 59.(THPT Nguyén Trai Hai Dwong) Mat phing (P) di qua A(3;0;0), B(0;0;4) va song song
véi truc Oy c6 phuwong trinh la
A. 4x+32-12=0. B.3x+4z-12=0. C. 4x+3z+12=0. D.4x+3z=0.
Loi giai

Cau 60.(THPT Lwrong Thé Vinh 2019) Viét phwong trinh mit phang (P) di qua diém A(0;-1;2),
song song v&i truc OX va vudng goc véi mat phang (Q): x+2y—2z+1=0.
A.(P):2y+2z-1=0. B.(P):y+z-1=0. C.(P):y-z+3=0. D.(P):2x+z-2=0.

Loi giai
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Cau 61.(Chuyén Nguyén Du) Trong khong gian Oxyz, biét mit phang ax+by+cz+5=0 qua hai
diém A(3;1;-1), B(2;-1;4) vavudng goc voi (P):2x—y+3z+4=0.Gia tri cha a—b+c bang
A 9. B.12. C. 10. D. 8.

Ciu 62.(THPT Phan Dinh Tuing Ha Tinh) Trong khéng gian Oxyz , cho ba diém M (1; 2 4) c
N(0;32); P(2;13) va mit phing («): x+ Ay+Bz+C =0.Biét () songsong véi OP va di qua
hai diém M, N . Gia tri ciia biéu thirc A+ B-C la

A 1. B. -1. C. 5. D.0O.

Cau 63.(THPT Chuyén Lé Hong Phong) Trong khong gian v&i hé toa do Oxyz, biét mat phang
ax+by+cz-24=0 qua A(1;2;3) va vudng géc véi hai mat phang (P):3x—2y+z+4=0,
(Q):5x—4y+3z+1=0.Giad tri a+b+c bdng
A. 8. B. 9. C. 10. D.12.

‘Ce’iu 64.(Chuyén DH Vinh) Trong khéng gian v&i hé toa do Oxyz , cho hai mit phang c6 phwong
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trinh (P):x-2y+3z-2=0, (Q):x~y+3=0. Mt phing () vudng gc véi ca (P) va (Q) dong
thoi cdt truc Ox tai di€ém c6 hoanh dd bang 5. Phwong trinh cia mp (a) 1a:
A.3x+3y+1z—-15=0. B.x+Yy+z+4+3=0. C. —2x+z+46=0. D.—-2x+z—-6=0.

Lo giai

Cau 65.(Chuyén DPH Vinh 2019) Trong khong gian vdi hé toa do Oxyz, cho hai mat phing lan
lwot c6 phuong trinh (P):x—3y+22-1=0, (Q):x~2+2=0.Mat phing () vudng géc véi ca
(P) va (Q) dong thoi cat truc Ox tai diém cé hoanh dd bang 3. Phwong trinh cia mp (a) la:
A Xx+y+z2—-3=0. B. Xx+y+z+3=0. C.—2x+z+6=0. D.-2x+z—-6=0.
Lo giai

DANG 2. Lap phwong trinh mit phdng (o) khi biét mot di€ém M (x,;Y,;z, ), khodng cach, géc va
chwa c6 véc to phap tuyén .

1.Phuwong phap:

@ Goi n=(A;B;C)la véc to phap tuyén clia mit phéng (a), A*+B’+C’=0.
@ Phuong trinh mit phing (&) di qua diém M (x,; Y,;Z,) va c6 véc to phap tuyén n=(A;B;C)
C6 dang : A(X=%)+B(y—Y,)+C(z-2,)=0 (1)

® Can cr vao gia thiét c6 n an A B,C ...thi c6 n—1 phuong trinh.

* Khoang cach hai diém A(XA, N ZA), A(XB, Vg, ZB)lé
AB :\/(XB —xA)2 +(yg - yA)2 +(zg —zA)2

* Khodng cach tir M (X,; Yy;2,) dén mp(P): Ax+By+Cz+D =0 la:

d(M,(P))

_ |Ax, + By, +Cz,+ D|
JA21B?iC? |

* Dién tich tam gidc ABC 1a |S = %‘[E,A? ]

* Goc cia hai mat phang(P),(Q) Ian lwot c6 vécto phap tuyén n: =(a;b;c)va n—2 =(a’;b’;c")
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COS(FT n—) |n1'n2 |a.a'+b.b,+C.C’|
) S ey =
|n1|.|n2| Va2 +b2 +c2 a2 +b2 + ¢

* Dacbigt: (P) L(Q) < |n.n, =0 aa +bb'+cc’ =0

* Néu a song song E hodc cung phwong véi nhau thi

erR:E:k.EQE:EZE
af bl Cl

2.Bai tap minh hoa:

[ABai tap 8. Lap phwong trinh mit phang («), biét:

1). («) diqua A(-111),B(3;0;2) va khoang cach tir C(1;,0;,-2) dén () bdng 2;

2). (a) cach déu hai mat phang (P):2x+y+2z-1=0, (Q):x-2y+2z-4=0

3). Viét phwong trinh mit phing (P) chita truc Oz tao véimp (Q):2x—y+ V117 +3=0 mot
goc a =60°
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[ABai tap 9. Trong khong gian Oxyz cho bén diém A(1;2;3),B(-2;3,-1),C(0;1;1), D(—4;-3;5).
Lap phwong trinh mét phang (o) biét:

1). (o) di qua A va chira Ox
2). (o) di qua A,B va cich déu hai diém C,D.

Lo giai.

LABai tip 10. Lap phuwong trinh (P) biét (P):
1). Song song véi (Q):2x—3y —62—14=0 va khoang cach tir 1(1,—2;3) dén (P) béng 2.

2). bi qua giao tuyén ctia hai mp (a) :Xx—32-2=0; (f):y—2z+1=0 vakhoang cach tw
1) .. . 7
M| 0;0;= | dén (P)bang —=.
( 2) (P)bine ¢ 72
3). L4p phwong trinh mit phang (P) di qua O, vudng goc véi (Q): x+y+2z =0 va cach diém
M (1 2;—1) mét khoang bang J2.
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[LIBai tap 11. Viét phwong trinh mit phang («) biét:
1). (o) di qua A(1,-1;1),B(2;0;3) va (o) song song v&i OX,

2). (o) di qua M (3;0;1), N(6;-2;1) va (o) tao véi (Oyz) mét goc ¢ thda cose =§.

[LBai tip 12. Lap phwong trinh mat phang (o) biét
1). (o) qua hai diém A(1;2;-1),B(0;—3;2) va vudng goc véi (P):2x—y—-z+1=0.

2). (o) cach déu hai mat phang (8): x+2y-2z+2=0, (y):2x+2y+2+3=0.
3). (o) qua hai diém C(-1;0;2),D(L;—2;3) va khoang cach tir gdc toa d6 téi mp (o) 1a 2.

4). (o) diqua E(0;1 1) va d(A,(a))=2;d(B,(a))=171, trong d6 A(L2;-1),B(0;—3;2).
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[OBai tip 13. Tim m,n dé 3 mat phang sau cung di qua mot dwong thang:
(P):x+my+nz—2=0, (Q):x+y—-3z+1=0va (R): 2x+3y+z-1=0.
Khi d6 hay viét phwong trinh mat phang (o) di qua dwong thang chung dé va tao véi (P) mot

gbc ¢ sao cho Cosgp = i
679

COBai tap 14. LAp phwong trinh mit phang (o) biét
1). (o) diqua A(1;0;2), B(2;—3;3) va tao véi mit phang (S):4x+ Yy +2z—-3=0 mdt goc 60°.
2). () diqua C(2;,-3;5), vudng géc véi (P):x—5y—z+1=0 va tao v&i mit phing
(Q):2x+2y+2z-3=0 gbc 45°.
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4.Cau héi tric nghiém:

Mirc d6 3. Van dung
Céu 66.(THPT Nguyén Du 2019) Trong khong gian hé truc toa d Oxyz, cho cac diém A(0;1;2)
,B(2;-2;1),C(-2;0;1). Phwong trinh mit phang di qua 3 diém A B,C 1a ax+by+cz+d =0 véi

a+b®+c*=21vaa>0.Khidé a+b+c+d bang:
A 2. B. 4. C. 5. D. 3.

Cau 67.(THPT C6 Loa Ha Noi 2019) Trong khong gian Oxyz, mit phing (P):ax+by+cz-27=0
qua hai diém A(3;2;1), B(-3;5;2) va vudng goc véi mit phing (Q):3x+y+z+4=0. Tinh tng

S=a+bh+c.
A.S=2. B.S=-12. C.S=-4. D. S=-2.
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Céu 68.Trong khong gian véi hé toa d6 Oxyz, cho hain di€ém A(2;4;1); B(-11;3) va mit phang
(P):x—3y+2z-5=0. Mot mit phang (Q) di qua hai diém A, B va vudng géc v6i mit phang (P)
c6 dang ax+by+cz—11=0 . Khang dinh ndo sau diy la ding?

A. a+b+c=5. B. a+b+c=15. C.a+b+c=-5. D.a+b+c=-15.

Cau 69.(THPT Kim Lién 2018) Trong khong gian v&i hé toa d Oxyz, cho hai diém M (3; 0;0),
N (2;2;2). Mdt phng (P) thay déi di qua hai diém M,N cit truc Oy,Oz lan lwot tai B(0;b;0),
C (0; 0; C) ,b#0, c#0. Hé thirc nao dwdi day la dang?

A.b+c=6. B. bc=3(b+c). C.bc=b+c. D. %+

Ciu 70.(Kénh Truyén Hinh Gido Duc Qudc Gia 2019) Trong khong gian hé toa d6 Oxyz cho diém
M (1 2;3). Viét phwong trinh mit phing (P) di qua M cdt cac truc Ox,0y,0z lan luot tai
A,B,C saocho M la trong tam tam giac ABC.

A. (P):6x+3y+2z+18=0. B. (P):6x+3y+2z+6=0.

C. (P):6x+3y+2z-18=0. D. (P):6x+3y+2z-6=0.
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Cau 71.(THPT Chuyén Qudéc Hoc Hué 2019) Trong khong gian Oxyz, cho diém G(1;4;3). Viét
phwong trinh mat phang cat cac truc toa do Ox, Oy ,0z lan lwot tai A, B, C sao cho G 1a trong
tam tr dién OABC.

AX Y Z g B+ Y 21 C3x+12y+92-78=0.D. 4x+16y+122-104=0
312 9 416 12

Cau 72.(THPT Nguyén Hué Hué) Trong khong gian OXxyz, viét phwong trinh mit phang (P) di
qua diém M (1;2;3) va cit ba truc toa dd Ox, Oy, Oz lanlwottai A, B, C saocho M latrong

tam caa tam giac ABC.
A (P):x+2y+3z-14=0. B.(P):6x+3y+2z-18=0.
C.(P):6x+2y+2z-2=0. D.(P):3x+2y+z-10=0.

Cau 73.(THPT Chuyén Nguyén Du 2019) Trong khong gian Oxyz, mit phang ax+by+cz-18=0
cat ba truc toa do tai A,B,C sao cho tam gidc ABC c6 trong tam G(-1;—-3;2). Gia tri a+c bang
A. 3. B.5. C. -5. D. -3.
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Cau 74.(THPT Chuyén Lé& Qtiy Don 2019) Cho diém M (1;2;5). Mat phing (P) di qua M cit cac
truc Ox,0y,0z lan lwot tai A B,C sao cho M la truc tim tam gidc ABC. Phwong trinh mat
phéng (P) la

A x+y+z2-8=0. B. x+2y+5z-30=0. C.§+X+£=O. D. 5+X+£=1.
5 2 1 5 1

Cau 75.(Chuyén Lé Thanh Téng 2019) Trong khong gian Oxyz, cho diém M (2;2;3). Mt phéng
(P) diqua M va cdt cac truc toa dd Ox, Oy, Oz lan lwot tai cac diém A, B, C khong trung vé6i
gdc toa dd sao cho M 13 trwc tAm clia tam gidc ABC. Trong cic mat phing sau, tim mit phang
song song v&i mat phang (P) .

A. 2x+y+3z2+9=0. B. 2x+2y+3z+14=0.

C. 2x+y+z-9=0. D. 3x+2y+2z-14=0.
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Céu 76.(THPT chuyén Ha Long 2019)Viét phwong trinh mit phang («) di qua M (2;1;-3), biét
(@) cttruc Ox, Oy, Oz lan lwot tai A, B, C sao cho tam gidc ABC nhan M lam tryc tam

A. 2Xx+5y+2-6=0. B. 2x+y—-62-23=0.
C. 2x+y—-3z-14=0. D. 3x+4y+3z-1=0.

Cau 77.(Chuyén Lé Quy Bon Dién Bién) Trong khong gian véi hé toa do Oxyz, cho H (2 ;1;1). Goi
(P) 12 mat phang di qua H va cat cac truc toa do tai A, B, C sao cho H 1a truc tAm tam giac
ABC . Hay viét phwong trinh mit phing (P).
A.2x+y+2-6=0. B. x+2y+z-6=0. C. X+2y+2z2-6=0. D.2x+y+z+6=0.
Loi giai
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Céu 78.(THPT Chuyén Thai Binh 2019) Trong khong gian v&i hé toa d6 Oxyz cho mit phang (P)
chira di€ém H(1;2;2) va cit Ox, Oy, Oz lan lwot tai A, B, C sao cho H Ia truc tim tam giac
ABC . Phwong trinh mit phang (P) 1a

A x+2y-2z-9=0. B.2x+y+z-6=0. C.2Xx+y+2-2=0. D.x+2y+2z-9=0.

Lo giai

Cau 79.(THPT Lwong Thé Vinh) Cho mit phing (Q): X—y+2z—2=0. Viét phwong trinh mit
phing (P) song song véi mit phing (Q), dong thoi cat cac truc Ox, Oy lan lwot tai cac diém M
, N sao cho MN =22,
A (P):x-y+2z+2=0. B.(P):x—-y+2z=0.
C.(P):x—y+2z+2=0. D.(P):x-y+2z-2=0.

Cau 80.(S& GD & Pao Tao Hung Yén) Trong khong gian hé toa do Oxyz, 1ap phwong trinh cua cac
mat phang song song v&i mit phiang () : x+y—z+3=0 va caich mp(4) mot khoang bing V3.
A X+y-z2+6=0; x+y-z=0. B. x+y—-z+6=0.
C.Xx-y-z+6=0; x—y—-z=0. D. Xx+y+z+6=0; x+y+z=0.

Lo giai
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Cau 81.(S& GD & DT Thira Thién Hué 2019) Trong khong gian vdi hé toa dd Oxyz , cho mit phang
(Q):2x+y+2z-1=0. Viét phuong trinh mp(P) song song véi mp(Q)va khoang cach gitra hai
mat phing (P) va(Q) bang %

A.2X+Yy+22+1=0 hodc 2x+y+2z+3=0. B.2Xx+y+2z-3=0 hodc 2x+Yy+2z+3=0.
C.2x+Yy+2z+1=0 hodc 2x+y+2z-3=0. D.2Xx+y+2z2—-4=0 hodc 2x+y+2z-2=0.
Loi giai

Cau 82.(THPT Chuyén Phan Bdi Chau 2019) Trong khéng gian hé toa do Oxyz , cho mit phing
(Q):x +2y +22 —3=0 va mit phing (P) khéng qua O, song song mit phing (Q) va
d ((P )i(@Q )) =1. Phwong trinh mit phing (P ) 1a
A. X +2y +22 +3=0. B.x+2y +2z =0. C.X+2y +22+1=0. D.x +2y +22 -6=0
Loi giai.

Cau 83.(THPT Nguyén Trai Hai Dwong 2019) Trong khong gian toa dd Oxyz, cho A(2;0;0),
B(0;4;0), C(0;0;6), D(2;4;6). Goi (P) la mit phing song song véi mp(ABC), (P) cach déu D
va mit phang (ABC). Phwong trinh ctia (P) la

A. 6x+3y+22-24=0. B. 6x+3y+2z-12=0.

C. 6x+3y+2z=0. D. 6x+3y+22-36=0.
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Cau 84.(Pang Thanh Nam) Trong khong gian Oxyz, phwong trinh mét phang (P) song song va
cach mat phang (Q): x+2y+2z—-3=0 mot khoang bang 1; dong thoi (P) khong qua O la

A. X+2y+22+1=0. B. Xx+2y+2z=0.

C. X+2y+2z2-6=0. D. x+2y+2z+3=0.

Cau 85.(S& GD va Dao Tao Phi Tho 2019) Trog khong gian v&i toa do Oxyz, cho hai mat phang
(P):x+3z+2=0, (Q):x+3z-4=0. Mat phang song song va cach déu (P) va (Q) c6 phuong

trinh la
A. x+32-1=0. B. x+3z2—-2=0. C. x+3z-6=0. D. x+3z+6=0.

Cau 86.(THPT Toan Thing Hai Phong 2109) Trong khong gian v&i hé truc toa dd Oxyz, cho hai
mit phing (Q,):3x—y+4z+2=0 va (Q,):3x—y+4z+8=0. Phwong trinh mit phing (P) song
song va cach déu hai mit phing (Q,) va (Q,) la:
A. (P):3x—y+4z+10=0. B. (P):3x—y+4z+5=0.
C.(P):3x—y+4z-10=0. D. (P):3x—y+4z-5=0.
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Cau 87.(THPT Chuyén Quang Trung 2019)Trong khong gian Oxyz, cho A(O;l;l), B (1; 0; 0) va mat
phing (P):x+y+z-3=0. (Q) la mit phing song song véi (P) dong thoi duong thing AB cit
(Q) tai C sao cho CA=2CB. Mit phing (Q) c6 phwong trinh 1a:

A.x+y+z—%=0hoécx+y+z=0. B. Xx+y+z=0.

C.x+y+z—%:0. D. Xx+y+2z—2=0 hodacx+y+z=0.

Cau 88.(S& GD & PT Vinh Phiic) Trong khéng gian Oxyz, cho diém M (1; -3; 2). Hoi c6 bao nhiéu
mit phang di qua M va cit cac truc toa dd tai A,B,C ma OA=0B=0C #0?
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Céu 89.(THPT Ly Thwong Kiét 2019) Trong khong gian hé toa do Oxyz cho ba diém A(2;0;1)
,B(1;0;0),C(1;1;1) va mat phang(P):x+y+z—-2=0.PiémM (a;b;c) ndm trén mat phing(P)
thoa man MA=MB =MC . TinhT =a+2b+3c.

A T=5. B.T =4. C.T=3. D.T=2.

Cau 90.(bé Minh Hoa BGD) Trong khéng gian Oxyz cho ba diém A(0;11); B(11,0); C(1;0;1) va
mit phing (P):x+y-z-1=0. Piém M thudc (P) sao cho MA=MB=MC. Thé tich khdi chép

M.ABC la
Al B. = c.: D.1
4 2 6 3

C4u 91.(Tap Chi Toan Hoc 2019) Trong khong gian Oxyz, cho hai diém A(1;2;1) va B(3;-15). Mat
phang (P) vudng goc véi dwong thang AB va cat cac truc Ox, Oy va Oz lan lwot tai cac diém

D, E va F.Biét thé tich cta tir dién ODEF bang g, phuwong trinh mit phang (P) 1a

A. 2X—3y+4zi§/%:o. B. 2x—3y+4z+g:0.
C. 2x-3y+4z£12=0. D. 2x-3y+4z+6=0.
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Cau 92.(Piang Thanh Nam 2019) Trong khong gian Oxyz, c6 bao nhiéu mit phang qua diém
M (4;—4;1) va chin trén ba truc toa do Ox, Oy, Oz theo ba doan thang c6 do dai theo thi tu

14p thanh c4p s6 nhan c6 cong bdi bang % ?

A. 1. B. 2. C. 3. D. 4.

Cau 93.(THPT Gia Loc Hai Dwong 2019) Trong khong gian Oxyz, cho tam giac ABC v&i A(l; 0;0),
B(0;0;1) va C(2;1,1). Goi I (a;b;c) 13 tAm dwdng tron ngoai tiép tam gidc. Khi d6 a+2b+c bang
A 2. B. 4. C. 3. D. 5.
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Ciu 94.(THPT Hoang Hoa Tham 2019) Trong khong gian véi hé truc toa do Oxyz, cho hai diém
A(3;1;7), B(5;5;1) va mat phang (P):2x—y-z+4=0. Piém M thudéc (P) sao cho
MA =MB =+/35.Bi&t M c6 hoanh do nguyén, ta c6 OM bang

A 22, B. 24/3. C. 32. D. 4.

Céu 95.(S& GD & DT ba Nang 2019) Trong khong gian v6i hé toa dd Oxyz, cho hai diém A(1;0;0),
B(0;0;1) va mat phang (P):2x—2y—z+5=0. Tim toa do diém C trén truc Oy sao cho mdt
phdng (ABC) hop v&i mit phing (P) mét goc 45° 1a

A. C(O;-ZJFOJE;OJ. B. c(o;%;oj. C. c(o;”z‘/z;o} D. c[o;—%;oj.
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Cau 96.(THPT Chuyén L& Quy Don 2019) Trong khong gian Oxyz cho A(-1;-1;0), B(0;1;0),
M (a;b;c) voi (b<0) thudc mit phang (P):x+y+z+2=0 sao cho AM =+/2 va mit phing
(ABM ) vudng goc véi mit phing (P). Khidé T =2a—4b* +¢ bang

A. -8. B.7. C. 28. D.-17.

C4u 97.(THPT Binh Minh Ninh Binh 2018) Trong khéng gian véi hé truc toa d Oxyz, viét phwong
trinh mat phang (P) di qua diém M (1;2;3) va cit cac tia Ox, Oy, Oz lan lwot tai cac diém A,
B, C khac véi goc toa dd O sao cho biéu thitc 60A+30B +20C c6 gia tri nho nhit.

A 6x+2y+32-19=0. B. x+2y+3z-14=0.

C. 6x+3y+2z-18=0. D. x+3y+2z-13=0.

Cau 98.(THPT Nguyén Birc Canh 2019) Trong khong gian hé toa do Oxyz, cho hai mit phing

(P):x—y+2z-3=0, (Q):x—y+2z+3=0 c6 bao nhiéu diéfm M c6 hoanh d6 nguyén thudc Ox

sao cho tdng khoang cach tir M dén hai mat phing (P), (Q) bang khoang cach gitta (P) va (Q).
A 2. B. 4. C. 6. D. 7.
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Cau 99.(THPT Thudn Thanh 2019) Trong khong gian vé&i hé toa dd Oxyz, cho cac diém
A(1;0;0),B(0;1;0). Mit phang di qua cac diém A,B dong thoi cat tia Oz tai Csao cho tit dién

OABC c6 thé tich bang %cé phwong trinh dang x+ay+bz+c=0. Tinh gia tri a+3b—2c.
A.16. B. 1. C. 10. D. 6

Cau 100.(S& GD & BT Bac Ninh 2019) Trong khong gian véi hé toa dd Oxyz, cho hai diém
A(L21),B(3;4;0), mit phing (P):ax+by+cz+46=0. Biét ring khoang cach tir A, B dé&n mit
phéng (P) lan lwot bang 6 va 3. Gia tri ctia biéu thirc T =a+b+c¢ bang

A. 3. B. 6. C. 3. D.6.
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Cau 101.(THPT Gia Loc Hai Dwong 2019) Mit phing (P) di qua diém M (L11) cdt cac tia OX,
Oy, Oz lan luot tai A(&;0;0), B(0;b;0), C(0;0;c) sao cho thé tich khéi ti dién OABC nhé nhét.

Khi d6 a+2b+3c bang
A 12. B. 21. C.15. D. 18.

Cau 102.(Kénh Truyén Hinh GD Qudc Gia 2019) Trong khong gian véi hé toa dé6 Oxyz. Viét
phwong trinh mit phang (P) di qua diém M (1;2;3) va cat cac truc Ox,0y,0Oz 1an luwot tai ba

diém A,B,C khac véigdc toadd O sao cho biéu thirc — + 12 +—— 0 gia tri nhé nhat.
OA° 0B° OC
A (P):x+2y+z-14=0. B. (P):x+2y+3z-14=0.
C.(P):x+2y+3z-11=0. D. (P):x+y+3z-14=0.
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C4u 103.(THPT Ham Rong 2019) Trong khéng gian véi hé toa d6 Oxyz, cho A(2;0;0), M (1,11).
Mat phang (P) thay d6i qua AM cit cac tia Oy, Oz lan lwot tai B, C. Khi mat phang (P) thay
d6i thi dién tich tam gidc ABC dat gia tri nhé nhit bang bao nhiéu?

A. 56. B. 246 . C. 46 . D. 36.

Céu 104.(THPT Chuyén Béc Giang) Trong khong gian v&i hé toa dd Oxyz, cho diém M (4;1;9). Goi
(P) la mat phang di qua M va cat 3 tia Ox, Oy, Oz Ian lwot tai cac di€ém A, B, C (khac O) sao
cho (OA+0OB+0C) dat gi4 tri nhé nhat. Tinh khoang cach d tir diém 1(0;1;3) dén mp(P).

Ad=2. B.d =22, cd=22. D.d=2.
5 5 7 7

102 | LOp Todn Thiy-Diép Tuin Tel: 0935.660.880



ITrung T4m Luyén Thi Pai Hoc Amsterdam Chwrong Ill- Phirong Trinh Mit P])éfngl

Cau 105.(THPT Thach Thanh 2019) Trong khéng gian hé toa d6 Oxyz, cho mat phéng (P):
3x—3y+2z+37=0 va cac difm A(4,15), B(3;0;1), C(-12;0). Biét rang c6 diém M (a;b;c)
thudc mat phing (P) dé biéu thirc MA.MB + MB.MC + MC.MA dat gi4 tri nho nhit. Biéu thitrc

a’+b®—c® cogiatrila
A. 69. B. 61. C.18. D. 22.

Cau 106.(Chuyén Khoa Hoc Tu Nhién 2019) Trong khong gian v&i hé truc toa do Oxyz, cho tr
dién ABCD c6 diém A(111), B(2;0;2), C(-1-10), D(0;3;4). Trén cac canh AB, AC, AD lan
AB AC AD
+ +
AB' AC' AD'
(B'C'D’), biét tir dién AB'C'D' c6 thé tich nh6 nhat?
A. 16x+40y+44z2-39=0. B. 16x—-40y—-44z+39=0.
C.16x—-40y—-44z-39=0. D. 16x+40y—-44z+39=0.

lwot 14y cic diém B', C', D' thod man =4. Viét phuong trinh mat phang
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Céu 107.(Tap Chi Toan Hoc 2019) Trong khong gian véi hé toa dd Oxyz, cho hai di€ém A(9;-3;4),
B(a;b;c). Goi M,N,P Ian lwot 13 giao diém ctia dwong thang AB véi cac mp (Oxy), mp(Oxz),
mp(Oyz). Biét cac diém M,N,P déu ndm trén doan AB sao cho AM =MN = NP =PB. Gi4 trj clia

ab+bc+ca bang
A -17. B.17. C. -9. D.12.

Céu 108. Trong khong gian véi hé toa d6 Oxyz, cho mit phing (P):x+y—z+2=0 va hai diém
A(3;4;1);B(7;,-4;-3). Piém M (a;b;c)(a>2) thudc (P) sao cho tam gidc ABM vudngtai M va

c6 dién tich nhé nhit. Khi d6 gia tri biéu thitc T =a+b+c bang:
AT =6. B.T =8. C.T=4. D.T =0.
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DANG 3. Vi tri twong d6i ctia hai m3t phang, khodng cach va géc ctia hai mat phang .

1.Phwong phap:
@ Cho hai mp(P): Ax+By+Cz+D=0va (Q): A'x+B'y+C'z+D'=0
. A B C D
* (P) cit A:B:C = A":B":C". * (P)// —=— =
) cit (Q) < # (P) (Q)<:>A' iy
* (P)=(Qoo=-2_CS_D * (P) L(Q) <> AA+ BB+ CC'=0.

A B C D
@ Khodang cach tir M (X,; Y,;2,) dén mp(P): Ax+By+Cz+D =0 la:

|Ax, + By, +Cz, + D|
d(M,(P))= .
(M.(P)) JA? + B 4+C2

Chii y: néu hai mit (P) va (Q) song song véi nhau thi chon di€ém M (X,; Y,;2,) € mp(Q)

_|A%,+By, +Cz, + D|
VA? +B*+C?

® Cho hai mp(P): Ax+By+Cz+D =0 va (Q):A'x+ B'y+C'z+D"'=0 lan lwot c6 mot vécto

Khi d6 d((Q).(P))=d(M,(P))

phap tuyén n, =(A;B;C) va n, =(A’;B’;C’). Khi d6, géc clia hai mit phing
- |AA'+BB'+C.C/|
JA? +B?+C2A/A? +B2 +B?

cos(np; nQ)

2.Cau hdi tric nghiém:

Mirc d5 1, Nhan biét
Céu 109.Trong khong gian véi hé toa dd Oxyz, cho hai mit phing (P) va (Q) c6 cac véc to phap

tuyén 1a a=(a;b;c );b=(a,;b,;c,) . Géc @ 1a goc giita hai mit phing d6 cosa la biéu thirc nao

sau day
A ARt bb, +cc, ' B. |a,a, +bb, +cc,| |
all Vi +ai +al ol bl +b]
c B+ bb, +c.c, . - |a,a, +£)le +C,C,| .
El e
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Cau 110. Trong khdng gian vé&i hé truc toa dd Oxyz, cho diém H (2;1; 2), H 1a hinh chiéu vuong
goc clia géc toa d6 O lén mat phang (P), s6 do goc clia mit phang (P) va mdt phang

(Q):x+y-11=0.
A. 60°. B. 30°. C. 45°. D. 90°

Cau 111.(Gia Binh I Bac Ninh 2018) Trong khong gian Oxyz, cho diiém A(3;-11). Tinh khodng
cach tir A dén mit phang Oyz.
Al B. 3. C. 0. D. 2.

Cau 112.(THPT Lé Xoay Vinh phiic 2018) Trong khong gian véi hé toa do Oxyz, khoang cach tw
A(—2;1;,—6) dén mit phang (Oxy) la

A 6. B.2. C. 1. D.

Céu 113.(THPT Thudn Thanh 2019) Trong khong gian Oxyz mit phing (P):6x—-3y+2z-6=0.
Tinh khoang c4ch tir diém M (1;,-2;3) dén mit phing (P).

A g3 B g 1285 Cd=22. D.d=8.
7 85 7 7
Lo gidi

Cau 114.(THPT Lé Xoay-Vinh phtic 2018) Trong khong gian véi hé toa do Oxyz, khoang cach tw
A(—2;1,-6) d&n mit phing (Oxy) la

A 6. B.2. C.1. D. .

N

Lo gidi

106 | L6p Todn Thiy-Diép Tuin Tel: 0935.660.880




ITrung T4m Luyén Thi Pai Hoc Amsterdam Chwrong Ill- Phirong Trinh Mit P])é’ngl

Céu 115.(THPT Ngoc T4o Ha N6i 2018) Trong khong gian hé toa dd Oxyz, cho ba diém A(2;-1;1)
, B(4;4;5), C(0;0;3). Trong tdim G ctia tam gidc ABC cach mit phing toa d6 (Oxy) mot
khoéng bang

A2. B. 3. C. 5. D.1.

Céu 116. Trong khéng gian hé toa dd Oxyz, cho mp(P):16x—12y—15z—-4=0 va toa d6 diém
A(2;-1;-1).Goi H 13 hinh chiéu ctia diém A 1én mdt phang (P). Tinh d6 dai doan thang AH .

AS. B.1. =3 D.2.
5 25 5
Loi gidi

Cau 117.(THPT Thuén Thanh 2018)Trong khong gian Oxyz, cho A(L0;0), B(0;-2;0), C(0;0;3),
D(L-1-2). Khoang cach tir diém D dén mat phang (ABC) bang

=y B L C. 7. D.%

Céu 118.(b&é Minh Hoa BGD 2019) Trong khéng gian véi hé toa d6 Oxyz, cho ba diém A(1;0;0),
B(0;2;0), C(0;0;4). Tinh khoang cach tir g6c toa dd O d&n mit phang (ABC).

Céu 119.(Dé minh hoa BGD 2019) Trong khong gian véi hé toa dd Oxyz, cho hai mit phing (P):
5x+5y—-52-1=0va(Q):x+y—z+1=0.Khoang cich gitta hai mat phang (P) va (Q) bang

A.&. B.g. E D.&
15 5 15 5

107 | L6p Todn Thiy-Diép Tuin Tel: 0935.660.880



I Trung Tdm Luyén Thi Pai Hoc Amsterdam Chuwong IIl- Phirong Trinh M3t Phidng I

Céu 120. Trong khéng gian hé truc toa d6 Oxyz , khoang cach gitta mp(P): x+2y+2z-10=0 va
mp(Q): x+2y+2z-3=0 bang

w & B C 3. D. 2.
3 3 3

Céu 121. Trong khong gian v6i hé toa do Oxyz, cho mit phang (P):x—2z+1=0. Chon ciu ding

nhét trong cic nhin xét sau:

A. (P) diqua gdctoadd O. B. (P) song song véi (Oxy).
C. (P) vuong gbc véi truc Oz. D. (P) song song v&i truc Oy .
Loi giai

Cau 122. Ba mat phang x+2y-z-6=0, 2x—-y+3z+13=0, 3x—2y+3z+16=0 cat nhau tai
diém M .Toaddcia M la:
AM(-1,2-3). B.M (3-2;3). C.M(-L-23). D.M (1,2;3).

Céu 123.(THPT Chuyén Ha Tinh 2019)Trong khéng gian hé toa do Oxyz, cho mit phing («):
Xx—2y—3=0.Ménh dé nao dwéi diy ding?
A. (a)ll(Oxy). B. (a)/lOz. C.Ozc(a). D. (a)LOz.
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Céu 124.(THPT Chuyén Ha Tinh 2019)Trong khéng gian hé toa dd Oxyz, cho mit phang («):
22 —-3=0.Ménh dé nao dudi day ding?
A. (a)z(Oxy). B. (a)//OZ. C. OZC(a). D. (a)J_OZ.

Cau 125.(Tap Chi Toan Hoc 2019) Trong khong gian v&i hé toa do Oxyz, mat phang nao dwdi day
song song v&i (Oxz)?
A. (P):x-3=0. B. (Q):y—-2=0. C. (R):z+1=0. D. (S):x+z+3=0.
Loi gii

Céu 126.(THPT Chuyén Ha Tinh 2019) Trong khéong gian hé toa do Oxyz, cho mit phing («):
Xx—2y =0.Ménh dé nao dudi diy ding?
A. (a)ll(Oxy). B. (a)/lOz. C.Ozc(a). D. Oy c(a).

Céu 127.(THPT Gia Loc Hai Dwong 2019)Trong khdng gian véi hé toa do Oxyz , mit phing (P):
2X+Y+2z—-2=0 vudng géc véi mit phang nao dwdi day ?
A 2x-y-z2-2=0. B. x-y-z-2=0. C. x+y+z-2=0. D. 2x+y+z2-2=0.
Lo giai

Cau 128.(THPT Chuyén Thai Binh 2018) Trong khong gian hé truc toa do Oxyz, cho mit phing
(P):x+2y—-2z+3=0, mit phang (Q):x—3y+5z—2=0. Cosin clia goc gitra hai mit phang (P),
(Q) Ia

A V35 g 35 ¢ 8 =
7 7 7 7
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Cau 129.(THPT Chuyén Nguyén Quang Diéu 2018) Trong khong gian véi hé truc toa do Oxyz, cho
diém H(2; -1 —2) la hinh chiéu vudng goc ctia gbc toa dd O xudng mit phang (P), s6 do géc
gitta mat (P) va mat phing (Q): x—y—11=0 bdng bao nhiéu?

A. 45°. B. 30°. C. 90°. D. 60°.

Céu 130.(S& GD & BT Kién Giang 2018) Trong khéng gian hé toa d6 Oxyz cho diém B(4;2;-3)
va mit phang (Q):-2x+4y+z-7=0. Goi B’ 1a diém ddi xitrng cia B qua mit phing (Q). Tinh
khoang cach tir B’ dén (Q).

Mic d6 2. Thong hiéu

C4u 131.(THPT Chuyén Lao Cai 2018) Trong khong gian v&i hé truc toa d6 Oxyz, cho diém
M (1;2;3) goi A, B,C lan lwot 12 hinh chiéu vudng géc ctia diém M 1én cac truc Ox,Oy,Oz . Khi
d6 khoang cach tir diém O(0;0;0) d&n mit phing (ABC) c6 gié tri bang

L B. /6. C.g. D.
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Cau 132.(Phat trién d& minh hoa 2019) Trong khéng gian toa do Oxyz, cho tit dién ABCD véi
A(12;3),B(-3;0;0),C(0;-3;0),D(0;0;6). Bo dai dwdng cao ha tir dinh A ctia tir dién ABCD la
A 9. B. 1. C.6. D. 3.

Céu 133.(THPT Gia Binh 2018) Trong khong gian v&i hé toa do Oxyz, cho A(10;0), B(0;b;0),
C(0;0;c), (b>0,c>0) va mat phang (P):y—z+1=0. Tinh S=b+c biét mit phang (ABC)

vudng goc voi mit phang (P) va khoang cach tir O dén (ABC) béng %

A S=1. B.S=42. C.S=0. D.S:%.

Cau 134.(THPT Chuyén Thai Binh 2019) Trong khong gian v&i hé toa do Oxyz cho hai mat phang
(P):2x+my—-z+1=0 va (Q):x+3y+(2m+3)z—-2=0. Gia tri chia m dé (P) L(Q) l1a
A m=-1. B. m=1. C. m=0. D. m=2.
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Cau 135.(S& GD & DT Dong Thap 2018) Trong khong gian véi hé toa dd Oxyz, cho mit phiang
x—my+z-1=0 (meR), mit phing (Q) chtra truc Ox va qua diém A(L;-3;1). Tim s§ thuc m
dé hai mit phang (P),(Q) vudng géc.

A.m=-3. B.mz—l. C.mzl. D. m=3.
3 3

C4u 136.(THPT Lwong Thé Vinh 2019) Goi m, n la hai gia tri thwc théa man giao tuyén cta hai
mat phang (P, ):mx+2y+nz+1=0va (Q,):x—my+nz+2=0 vudng goc véi mit phang («):
4x—-y—-6z2+3=0.Tinh m+n.

A.m+n=0. B.m+n=2. C. m+n=1. D. m+n=3.

C4u 137.(THPT Hung Vwrong 2019) Trong khong gian véi hé truc toa dd Oxyz , cho hai mat phiang
(a):x+2y—z-1=0va (f):2x+4y-mz—2=0.Tim m dé () va () song song véi nhau.
A.m=1 B.m=-2. C.m=2. D. Khong ton tai m

Cau 138.(THPT Thi Xa Quéang Tri 2019) Trong khéng gian hé toa do Oxyz, cho hai mit phang
(a):x+y+z-1=0va (fB):2x—y+mz—-m+1=0, véi m la tham s thuc.
Gia tricia m dé (o) L(p) la
A -1, B. 0. C.1. D. 4.
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C4au 139.(Pdng Thanh Nam) Trong khong gian hé toa d6 Oxyz, c6 bao nhiéu sd thwe m dé mat
phang (P): x+2y—2z-1=0 song song véi mat phang (Q): 2x+(m+2)y—2mz-m=0 ?
Al B.0. C. Vo s0. D. 2.

Cau 140.(THPT Kim Lién 2017) Trong khong gian v&i hé truc toa dd Oxyz, cho hai mit phang
(P): 2x+by+4z-3=0va (Q):ax+3y—2z+1=0, (a,beR). Véigia trinao cia a va b thi hai
mat phing (P) va (Q) song song v&i nhau.

A a=1; b=-6. B.a=-1; b=-6. C.a=——; b=09. D.a=-1; b=6.

Cau 141.(THPT Poan Thwong 2019) Trong khong gian véi hé truc toa do Oxyz, cho hai mat
phing ():x+y—-z+1=0va (8):-2x+my+2z—-2=0.Tim m dé («) songsong vai ().

A. m=-2 B. khong ton tai m. C. m=2. D.m=-=.
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Cau 142.(THPT Thuan Thanh 2019) Trong khong gian véi hé toa dd Oxyz, cho mat phang (P):
mx+(m-1)y+z-10=0 va mit phang (Q):2x+y—2z+3=0. V&i gi tri nao ctia m thi (P) va
(Q) vudng géc véi nhau?
A m=-2. B.m=2. C. m=1. D. m=-1.

Ciu 143.(THPT Chuyén Thai Binh 2019) Trong khéng gian Oxyz cho diém M (2;1; 5). Mit phang
(P) di qua diém M va cat cac truc Ox,0y,0z Ian lwot tai cic diém A,B,C sao cho M 1a truc
tdm ctia tam gidc ABC. Tinh khoang cach tir diém 1(1;2;3) dén mit phang (P)

A —— B.—— C.—— D.——
30 30 30 30
Lo giai
Mirc d6 3. Van dung

Cau 144.(Chuyén KHTN 2019) Biét rang trong khong gian vé&i hé toa do Oxyz c6 hai mit phang
(P) va (Q) cung théa man cac diéu kién di qua hai diém A(1;1;1) va B(0;-2;2), dong thoi cat
cac truc toa do Ox,Oy tai hai diém cach déu O. Gia st (P) c6 phwong trinh x+by+c¢z+d, =0
va (Q) c6 phwong trinh x+b,y+c,z+d, =0. Tinh gia tri biéu thirc bb, +cc, .

A.T7. B.-9. C.-7. D.9.
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Cau 145.(Todn Hoc Tudi Tré sd 6-2018) Trong khong gian vdi hé toa do Oxyz, biét mit phang
(P):ax+by+cz+d =0 v6i c <0 di qua hai diém A(0;10), B(10;0) va tao v&i mit phang (yOz)
mot goc 60°. Khi d6 gia tri a+b+c thudc khoang nao dwéi day?

A. (0;3). B. (3;5). C. (58). D. (8;11).

Ciu 146.(THPT Chuyén DHSP 2018) Trong khdng gian toa do Oxyz, cho diém A(l; 2; 2). Cacs6 a,
b khac O théa méan khoang céch tir diém A dé&n mit phing (P):ay+bz=0 bing 2v2. Khing

dinh nao sau day la dung?
A a=-b. B. a=2b. C.b=2a. D.a=b.
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Cau 147.(S¢ GD & DT Hau Giang 2018) Trong khéng gian véi hé toa do Oxyz, cho A(L;2;3),
B(3;4;4). Tim tit ca cc gid tri cia tham s8 m sao cho khoang cach tir diém A dén mit phang

2X+Yy+mz—1=0 bang d6 dai doan thiang AB.
A m=2. B.m=-2. C. m=-3. D.m=%2.

Cau 148.(THPT Tran Hwng Pao 2018) Trong khéng gian véi hé toa do Oxyz, cho bon diém
A(0;0;-6), B(0;1,-8), C(L2;,—5) va D(4;3;8). Hdi c6 tit ca bao nhiéu mit phang cach déu bon

diém d6?
A. C6 vO s6 midt phang. B. 1 mit phang. C. 7 mit phang. D. 4 mit phang.

Céu 149.(THPT Chuyén Ha Tinh 2018) Trong khéng gian Oxyz cho ba diém A(1;2;3), B(1,0;-1),
C(2;-12). biém D thudc tia Ozsao cho d6 dai duwong cao xudt phat tir dinh D cta tir dién

ABCDbang V30
A. (0;0;1). B.(0;0;3). C.(0;0;2). D.(0;0;4).

co toa do la
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Cau 150.(THPT Chuyén Théi Binh 2018) Trong khong gian Oxyz, cho ba diém A(a;0;0),
B(0;b;0), C(0;0;c) v&i a,b,c 1a cac s§ thuc dwong thay di tiy y sao cho a®+b*+c” =1.
Khoang cach tir O dén mat phang (ABC) 16n nhét la

A —. B. 1. C. D. 3.

Cau 151.(Cum Pbdng Bang Soéng Ciru Long 2018) Trong khong gian véi hé toa do Oxyz c6 bao
nhiéu mit phing song song véi mit phang (Q):x+y+z+3=0, cdch diém M (3;2;1) mot khoang
biing 3v/3 biét ring ton tai mot diém X (a;b;c) trén mat phing d6 théa man a+b+c<-2?

Al B. V6 so. C. 2. D.O0.
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Ciu 152.(THPT Chuyén Tran Phti 2018) Trong khong gian véi hé toa dd Oxyz, cho cac diém
A(-1-2;0), B(0;—4;0), C(0;0;-3). Phwong trinh mat phang (P) nao duwéi day di qua A, gbc
toa d0 O va cach déu hai diém B va C?

A. (P):2x-y+3z=0.B.(P):6x-3y+5z=0. C.(P):2x—y—3z=0. D.(P):-6x+3y+4z=0

Lo giai

C4u 153.(THPT Dang Thiic Hira 2019) Trong khong gian véi hé truc toa dd Oxyz, cho ba diém cé
A(L2-1), B(2;0;1), C(-2;2;3). buong thang A qua trwc tdm H cta tam gidc ABC va nam
trong mit phang (ABC) ciing tao v&i cac dwong thing AB, AC mét goc o <45° c6 mot vécto
chi phwong1a U (a;b;c) v&i ¢ 1a mét s6 nguyén t8. Gia tri ciia biu thirc ab+bc+ca bing

A. —67. B. 23. C. -33. D. -37.
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Cau 154.(THPT Chuyén Lam Son 2018) Trong khong gian véi hé truc toa dd Oxyz cho cac diém

A(10;0), B(0;2;0), C(0;0;3), D(2;—-2;0). C6 tat ca bao nhiéu mit phang phan biét di qua 3

trong 5 diém O, A, B, C, D?
A 7. B.5.

C.6. D. 10.

DANG 3. Tim hinh chiéu clia diém M (X,; Y,;Z,)xuéng mp(«), tim diém déi xéng M .

Bai todn 1. Tim hinh chi&u ctia dim M (X,; Y,; Z, ) xudng mét phang mp(P).

1. Phuwong phap. M
Céch 1. Van dung khi a,b,c #0. ™
® H 13 hinh chiéu vuéng géc cia M 1én mp(P)

* Gid st H(x;y,;2)=ax +by, +cz,+d =0 (1) 4h

2W(X1_XO;Y1_YO;21_ZO) (2) P
* MH ciing phwong véi VTPT ﬁ:(a;b;c) ctia mp(P)
< 3JteR:MH =tn,

X — X, =ta X =X, +1a
S (% =% Y= Yoiz = 2) = (0IHC) < 1Y Yo =t Yy = Y +1b

z,—-7=tc 2, =17,+tc

X
* Thay X;¥;,Z vao mp(P):ax, +by, +cz,+d =0=t =<y,

Zl
@ Cach 2:

* Goi H 13 hinh chiéu vudng géc cia M 1én mit phing (P) = M 1a giao diém ctia mit
phing (P) v&i dwong thing A qua M va vudng goc véi mit phing (P).

* Viét phwong trinh tham s6 ciia dwdng thing A di qua diém M va nhan véc to phap tuyén
n=(a;b;c) lam vécto chi phuong.

* Vi H thudc mit phang (P) thay vao phuwong trinh mét phing
(P)=>t=H=x=-2y, =8z =1=H(-281)
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COBai tap 15.
a). Tim hinh chiéu vuéng goc cia M (3;6;2) 1én mp(P):5x—2y+2z+25=0.

b). Toa d6 hinh chiéu H cta A(-2;10) trén mit phang (P) la: (P):x+2y—-2z-9=0.

Lo giai

[ABai tap 16. Trong khong gian OXyz, cho A(2; 0; —1),B(1; - 2; 3),C(0;1; 2).
Toa dd hinh chiéu vudng géc ctia gbc toa d6 O 1én mit phing (ABC) 1a diém H , khi d6 toa do
diém H la:
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Bai toan 2. Tim di€m d6i ximg M ' ciia di€ém M (X,; Y,;Z,) qua mét phang mp(P).

1. Phuwong phap. M
® Buéc 1. Tim H 13 hinh chiéu vudng géc cia M 1én m
mp(P).
@ Bu6c2. M ddiximg véi M qua mp(P) I
Xy = 2Xy — Xy P 1
= H latrung diém ciaMM; =y, =2y, -y, => M'
Zy =22, -1

2.Bai tdp Minh hoa:
[ABai tap 17. Cho diém A(2;3;5) va mit phang (P):2x+3y+2z-17=0.

Goi A’ la diém d6i xing ctia A qua (P). Toa do di€m A’ la:

Lo giai

3.Cau hdi tric nghiém:

Mirc d6 3. Van dung
Ciu 156. (THPT Hoang Hoa Tham 2017) Trong khong gian v&i hé toa do Oxyz, hinh chiéu cta
diém M (1,-3;-5) trén mat phang (Oxy) c6 toa dd (a;b;c). Khi d6é a+b+cbing?
A. 0. B. 3. C. 2. D. -1.

C4u 157. (THPT Thanh Thiiy 2017) Trong khong gian véi hé toa do Oxyz, tim toa do hinh chiéu
vubng géc N cia di€ém M (1;2;3) trén mat phang (Oxz).
A. N(0;2;3). B. N(12;0). C. N(0;2;0). D. N(1,0;3).
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Céu 158. (S& Binh Phwéc 2019) Trong khong gian véi hé truc toa d6 Oxyz, cho diém A(4;1,-2).
Toa d9 diém ddi xing véi A qua mat phang (Oxz) 1a?
A A(4-1-2). B. A'(4,-12). C. A(-4-12). D. A'(4,12).

Cau 159.(THPT chuyén Nguyén trii) Cho diém A(3;5;0) va mat phing (P):2x+3y—-z-7=0.
Tim toa do diém M la diém d6i xting v6i diém A qua (P).
A M (-L-12). B. M (2-11). C. M (0;-1-2). D. M (7;1;-2).

Ciu 160.(THPT chuyén Lé Thanh Téng 2019) Trong khong gian hé truc toa dé Oxyz, cho diém
M (0;1;2) va mit phang (P):x+y+z=0.Tim toa d6 diém N 14 hinh chiéu vudng géc cta diém
M trén mat phang (P).

A. N(-2;0;2). B. N(-110). C. N(-30;1). D. N(-2;2;0).
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Cau 161.(THPT Lwong Tai 2019) Trong mit phang Oxyz, cho mit phang («):3x—2y+z+6=0
va diém A(2;-1;0). Hinh chiéu vudng géc ctia A(2;-1;0) 1én mit phing («) la.
A (-11-1). B. (L,-1;1) C. (3-21). D. (5;-31).

Céu 162. Toa d6 hinh chiéu cta diém A(5; —1; —2) 1én mdt phang 3x—y—-2z+9=0 la.
A (2;0; -1). B.(20;1). C.(-112). D. (-1 5; 0).

Ciu 163.(THPT chuyén Phan Bdi Chau 2019) Trong khong gian v&i hé toa dd Oxyz cho hai diém
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A(1;2;1), B(3;0;—1)va mit phing (P): x+y—z-1=0.Goi M va N lin lwotla hinh chiéu cia A
va B trén mat phang (P). Tinh d6 dai doan MN.

A2 B. 24/3. o M2 D. 4.

Cau 164.(THPT chuyén Lwong Thé Vinh 2019) Trong khong gian v&i hé toa do Oxyz , toa d hinh
chiéu vudng goc ctia diém A(6;5;4) 1én mat phang (P):9x+6y+2z+29=0 la:
A (-3,-12). BN(=5:8;=1}" C. (-522). D. (-1-3;-1).

Céu 165. Cho mit phing (P):x+2y—2z-9=0 va diém A(-2;1;0). Toa do hinh chiéu H cta A
trén mit phing (P) 1a:
A H(3,-3-2). B. H(13;2). C. H(13-2). D. H(-13;-2).
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Céu 166.(THPT Chuyén Son La 2019) Trong khong gian v&i hé toa do Oxyz, cho mit phang (P):
2x+2y—-2z-3=0 va diém M (1,-2;4). Tim toa d6 hinh chiéu vuéng goc cta diém M trén mat
phang (P)..

A. (0;0;-3). B. (11;3). C.(3,0;3) D. (5;2;2).

Céu 167. (THPT chuyén KHTN) Trong khong gian Oxyz, cho A(3;5;0), B(2;0;-3), C(0;1;—4)
va D(2; -1 -6). Toa do cia diém A’ d6ixtrng véi A qua mit phing (BCD) la.
A (-L-1;2). B. (11 2). C. (-112). D. (L-1;2).
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Céu 168. Cho mit phing (P):x+2y—2z-9=0 va diém A(-2;1;,0). Toa do hinh chiéu H cta A
trén mit phing (P) 1a:
A H(3,-3-2). B. H(13;2). C. H(13-2). D. H(-13;-2).

Céu 169. Trong khéng gian toa d6 Oxyz, cho A(2; 0; —1),B(L; —2; 3),C(0; 1; 2). Toa d6 hinh chiéu
vudng goc cta géc toa do O 1én mat phang (ABC) 1a diém H , khi d6 toa do diém H la:

A . H 1;1;1 B. H 1;1;l C.H 1;§;1. D. H 1;3;5.
32_ 22_ 2 2 2 3

Céu 170. Cho diém A(2;3;5) va mat phing (P):2x+3y+2z-17=0. Goi A’ 1a diém ddi xirng cta
A qua (P). Toa d6 diém A’ 1a:

7T 7 7 7 7 7 77 7 7 77

Lo giai
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DANG 4. Bai toan cuc tri (gia tri 16m nhit va nhoé nhit).
Bai todn 1. Tim diém M sao cho t6ng hoic hiéu cic véc to dat gia tri 16m nhit, nhé nhit.
Trong khong gian cho n diém A A,,..., A, .
® Loai 1. Tim M sao cho P =o,MA” + a,MA? +...+ a, MA
a). Nho nhitkhi o, + @, +...+a, >0

b). Lén nhatkhi o + @, +...+a, <0

@ Loai 2. Tim M sao cho P= ‘alM—Ai+a2m+...+anM—A;‘ nho nhdt hoac 16n nhat , trong do

iai #0.
i=1

1.Phwong phap.

Goi | 12 diém théa man: o, IA +a, A, +...+a, IA =0 diém | tbn tai va duy nhit néu > e #0.
i=1

Khi do

Loai 1.

P:al(W+E)2+a2<m+@)2+...+an(m+m)2 :(a1+0:2+...+an)IM2+Zn:a1IA12

Do ZallAz khong doi nén:

i=1
= Néu o, +a, +...+a, >0 thi P nhd nhit < M| nhé nhit
= Néu o, +a, +...+a, <0 thi P 1&6n nhit << Ml nho nhit

Baitodn 2. P = Ml

al(WJrW)ﬁLaz(W+@)+...+an(W+W)‘:

En:“i
=)
= Do d6 P nho nhit hoac 1é6n nhit < Ml nhé nhit hoidc Ién nhat.

= Néu M thudc dwong thang A (hodc mit phang (P)) thi MI 16n nhit khi va chikhi M 1a
hinh chiéu cta | 1én A (hoac (P)).

= Néu M thudc mit ciu (S) va dwong thang di qua | va tdm cta (S), cit (S) tai hai diém
A,B (1A>IB) thi Ml nhé nhit (16n nhdt)<<>M =B (M = A).
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A M

2.Bai toan minh hoa.

LOBai tip 18. Trong khong gian cho ba diém A(L 2;3), B(-10;-3), C(2,-3;-1)
1). Tim M thudc mit phing (@):2X+Yy -2z -1=0 sao cho S =3MA? + 4MB’ —6MC? dat gi4
tri nhé nhAt.

x-1 y+1 z-1

2). Tim M thudc dwong thang A: 5 ]

sao cho P = |W—7W+5W| dat gia

tri nhé nhait:.
3).Tim M thudc mit ciu (S):(x—2)* +(y—2)* +(z-8)* =36 thoa F = MA’ —4MB’ + 2MC?
dat gia tri 1&n nhét, gia tri nhoé nhit.
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LLIBai tip 19. Trong khong gian Oxyz cho ba diém A(2;3;1), B(-1-2;0), C(12;,-2).
1). Lap phuwong trinh mit phang (ABC);
2). Tim a,b d& mit phang («):(2a+b)x+(3a+2b)y-1z2+1=0 song song véi (ABC);
3). Tim M € (B):3x+Yy—2z+1=0 sao cho S =2MA’ + 4MB* —3MC? nhé nhit;
4). Tim N €(y):3x+3y-2-29=0 sao cho P= |3M—5@+7W\| nhd nhit.

Loi gii.
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LOBai tip 20. Cho cac diém A(-2;3;1), B(5-2;7), C(L8; -1).
Tim tip hop cadc diém M trong khong gian thoa
1). MA? + MB? = MC? 2). |m+ﬁi|=|W+cT/||

[OIBai tap 21. Trong khong gian Oxyz cho cac diém A(L 4;5), B(0; 3;1), C(2; -1 0) va mat
phiang (P):3x-3y-2z-15=0. Tim diém M thudc mit phing (P) sao cho

1). MA* + MB? + MC? c6 gia tri nhé nht.

2). MA? + 2MB? — 4MC? c6 gi4 tri 16n nhat.
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Lovi gidi.

Xx=1 y+2 1z . )
LBai tap 22. Cho A(L 4; 2),B(-1 2;4) va A: - yT =5 Tim diém M thudc dwong thang
A sao cho
1). MA? + MB? nhé nhat
2). |30M +2AM —4B|v|| nho nhat,
3). Dién tich tam giac MAB nh¢ nhit.
Lo gidi.
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[ABai 23. Cho tam gidc ABC c6 A(3;-2;5), B(-2;1,—-3),C(5;5,—1). Piém M c6 cac thanh phén

toa do bing nhau.
1). Chirng minh rang tam gidc ABC 1a tam giac nhon.

2). Tim toa do diém M sao cho |W+3?C| dat gia tri nho nhat.

3). Tim diém M sao cho 2MA” + MB® —4MC? dat gi4 tri Ién nhit,
Lo gidi,
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[HIBai 24. Cho ba diém A(L;2;-3),B(2;4;5),C(3;6;7) va mit phang (P): x+y+2z-3=0.

1). Tim toa dd hinh chiéu trong tAm G cta tam gidc ABC trén mat phang (P).

2). Tim toa do diém G’ d6i xirng véi diém G qua mit phang (P).

3). Tim toa dd diém M thudc mit phang (P) sao cho biéu thirc T c6 gia tri nhé nhit véi
T = MA’ + MB? + MC?2.

, , 1 y-1
CQBai 25. Cho cac diém A(L 0; ~1),B(0; 2; 3), C(~L 1 1) va dwong thing A: X% - y—2 _ %.Tim
diém M thudc dwong thang A sao cho
1). MA? + 2MB? — 4MC? 16m nhit. 2). \m+ﬁf\ nho nhat.
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X=1+2t
OB 26. Cho dwong thang A_: <y =(L-m)t (teR), m latham s6. Tim gid tri cia m sao cho
z=-2+mt

1). Khoang cach tir goc toa dé dén A, 1a 1&n nhat, nhé nhat.

2. A,, tao v&i mit phang (XOy) mot goc 16n nhit.

3. Khoang cach gitta A, va truc Oy 1én nhit.

Lo giai.

(B tip 27. Cho va ba diém A(L1:1),B(0;1;2),C(-20;1).
1). Tim toa do diém M € (P) sao cho MA=MB va y,, =1;
2). Tim N € (P) sao cho S = 2NA?* + NB* + NC? nhé nhit.
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CABai tap 28. Trong khong gian OXyz cho ba diém A(2;3;1), B(-1-2;0), C(12;-2)
1). Lap phwong trinh mit phang (ABC),
2). Tim a,b d& mit phing («):(2a+b)x+(3a+2b)y—1z+1=0 song song v&i (ABC),
3). Tim M €(3):3x+y—2z+1=0 sao cho S =2MA’ + 4MB’ —3MC? nh4 nhit,
4).Tim N ():3x+3y—2-29=0 sao cho P=[3NA—-5NB +7NA| nhd nht.

Loi gii.
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4.Cau héi tric nghiém:

Mirc d6 3. Van dung
Céu 171.(THPT Thi Xa Quéang Tri) Trong khong gian Oxyz, cho ba diém A(0;1;2), B(1;1;1),
C(2;-2;3) vamit phang (P):x—y+2z+3=0.Goi M (a;b;c) la diém thudc mat phang (P) thoa

man |W+W+M—C| dat gia tri nho nhat. Gia tri cia a+2b+3c bang
A 7. B. 5. C. 3. D. 2.
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Cau 172.(THPT Chuyén Lam Son 2019) Trong hé truc Oxyz, cho diém A(-1,3;5), B(2;6;-1),
C(—4;-12;5) va mat phang (P):x+2y-2z-5=0. Goi M la diém di dong trén (P). Gia tri nho
nhit ctia biéu thirc S = |m+ MB + Wf| la

A. 42, B. 14. C. 14+/3. D.

Céu 173.(Toan Hoc Tudi tré 2019) Trong khong gian hé toa d6 Oxyz, cho ba diém A(-1;2;2),
B(3,-L-2), C(-4;0;3). Toa dd diém | trén mp(Oxz) sao cho biéu thirc [IA—21B+3IC] dat

gia tri nh6 nhat la

A | —Q;O;E ) B. | —9;0;—E . C. | E;0;E . D. | g;0;—E )
2 2 2 2 2 2 2 2
Lo giai
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Ciu 174.(THPT chuyén Hung Virong 2019) Trong khong gian v&i hé toa do Oxyz, cho ba diém
A(0;-2;,-1), B(-2,-4;3), C(L3-1) va mat phing (P):x+y-2z-3=0. Biét diém
M (a;b;c)e(P) théaman T = ‘W+W+2m‘ dat gia tri nhé nhat. Tinh S=a+b+c.

A S=-1. B.S=1. C.S=0. D.S=_1
2 2

Céu 175. Trong khéng gian hé toa dd Oxyz, cho mit phang («):2x+y—-2z+9=0 vaba diém
A(21,0), B(0,21),C(L3,-1). Piém M € (a) sao cho [2MA+3MB-4MC]| dat gia tri nho nht.

Khang dinh nao sau day dung?
A Xy +Yu +2Z, =3. B. Xy +Yu +2y =2.

C. Xy +Yu +2Zy =1. D. X, + Yy +2, =4.
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Ciu 176.(THPT Thuin Thanh 2019) Trong khong gian Oxyz, cho ba diém A(1;1,1), B(-2;3;4) va
C(-2;51). biém M(a;b;0) thudc mat phang (Oxy) sao cho MA?+MB?+MC? dat gia tri nho

nhat. Téng T =a’ +b* bing
A. T =10. B. T =25. C. T =13. D.T=17.

Ciu 177.(THPT Ngb6 Quyén Hai Phong 2019) Trong khéng gian Oxyz, cho ba diém A(l;1;1),
B(-1; 2;0),C(3; -1;2) va M 1a diém thudc mat phing («):2x—y+2z+7=0. Tinh gia tri nhé
nhat ciia P =|3MA+5MB—7MC|.

A P, =20. B.P. =5. C.P, =25. D. P, =27.

min

Ciu 178.(THPT Kim Lién 2018) Trong khéng gian vé&i hé truc toa d6 Oxyz, cho hai diém
A(-3;5,-5),B(5;-3;7) va mit phing (P):x+y+z=0. Tim toa d diém M trén mit phdng (P)
sao cho MA’ —2MB? 16n nht.

A M (-211). B. M (2,-11). C. M (6;-18;12). D. M (-6;18;12).
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Céu 179.(THPT Yén Phong 2019) Trong khéng gian hé truc toa d6 Oxyz, cho diém A(-3;5;-5),
B(5;-3;7) va mat phang (a):x+y+z=0. Xét diém M thay déi trén (), gia tri 1én nhét cta

MA® —2MB? bing
A. 398. B. 379. C. 397. D. 498.

Ciu 180.(THPT Chuyén Ly Tw Trong 2019) Trong khong gian Oxyz, cho hai diém A(2;-2;4),
B(-3;3;—1) va mit phang (P):2x-y+2z-8=0. Xét M 1a diém thay ddi thudc (P), gia tri nho
nhat ctia 2MA? +3MB? bang

A. 145, B. 108. C. 105. D. 135.
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Cau 181.(THPT Nghia Hung Nam Dinh) Trong khong gian v&i hé truc toa do Oxyz, cho tam giac
ABC vé&i A(2;13), B(L-12), C(3-6;1). biém M(X;y;z) thudc mat phing (Oyz) sao cho
MA? + MB? + MC? dat gia tri nhé nhat. Tinh gia tri biéu thitc P =x+y+2.

A.P=0. B.P=2. C. P=6. D.P=-2.

C4iu 182. Trong khéng gian Oxyz, cho ba diém A(O; 0; —1), B(—l;ZL'O), C (1; 0;1).
Tim diém M sao cho 3MA® + 2MB* —MC? dat gia tri nhoé nhat.

A M (3;1;—1) B. M (—E:E;—l). C.M (—E;l;—l) D. M (—E:E:ZJ-
) 4°2 4°2 4 2
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Cau 183.(S& GD & DT Hung Yén 2019) Trong khéng gian v&i hé toa do Oxyz, cho ba diém
A(L4;5), B(3;4;0), C(2-10) va mit phing (P):3x+3y—2z-29=0. Goi M(a;b;c) la diém
thudc (P) sao cho MA® + MB? +3MC? dat gia tri nhé nhat. Tinh téng a+b-+c.

A. 8. B. 10. C. -10. D. -8.

Céu 184.(S& GD & PT Quéng Binh 2019) Trong khoéng gian Oxyz, cho A(0;1;1), B(2;-1;1),
C(4:1;1) va (P):x+y+2-6=0.Xétdiém M (a;b;c) thudc mp(P) sao cho [MA+2MB+MC|

dat gia tri nhé nhit. Gia tri cia 2a+4b+c bang:
A 6. B.12. C.7. D5.

Céu 185.(THPT C4m Giang 2019) Trong khong gian Oxyz, cho ba diém A(-10;-5;8), B(2;1;-1),
C(2;3,0)va mit phang (P):x+2y—2z-9=0. Xét M 1a diém thay d6i trén (P) sao cho

MA’ +2MB? +3MC? dat gia tri nho nhat. Tinh MA” + 2MB? +3MC?,
A. 54 B.282 C. 256 D. 328
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Céu 186.(S& GD & BT Ninh Binh 2019) Trong khéng gian Oxyz, cho cac diém A(1;4;5), B(0;3;1),
C(2;-1;,0) va mp(P):3x—3y—2z-15=0. Goi M a;b;c 1a di€m thudc mit phang P sao cho
tong cac binh phwong khoang cich tivr M dén A, B,C nho nhit. Tinh a+b+-c ..

A5. B. 5. C. 3. D. -3.
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Loai 2. Bai toan tim diém M sao d6 dai cac vec to dat gia tri 16n nhit, nhé nhét.

Bai to4n 1. Trong khong gian OXyz, cho cac diém A(X,; Ya; Z,),B(Xs; Ys; Zg) va mat phiang
(P): ax+by+cz+d =0. Tim diém M € (P) sao cho:

1). MA+ MB nhé nhit.

2). [MA—MB| 16n nhétvei d(A, (P)) = d(B, (P)).

1.Phwong phap.

Xét vi tri twong d6i cua cac diém A, B so véi mit phang (P).
®Néu (ax, + by, +cz, +d)(ax; + by, +cz; +d) >0 thi diém A, B cung phia véi mat phang (P).
@Néu (ax, + by, +cz, +d)(ax; + by, +cz; +d) <0 thi hai diém A, B niam khac phia véi mp(P).

MA + MB nho nhat.
Trwdng hop 1. Hai diém A, B & khac phia so v6i mét phang (P).
+ Vi A, B & khéc phia so véi mit phang (P) nén MA+ MB > AB
= nho nhit bang AB khi va chi khi M =M, =(P) n AB.
+ Lap phuong trinh dwdng thang AB.

+ Toa dd M, 1a nghiém hé phwong trinh cia dwong thang AB va

mit phang (P).

Trwong hop 2: Hai diém A, B & cuing phia so véi mét phang (P).

+ Vi A B & cung phia so v&i mat phang (P) nén ta phaila cac
buéc:

@ Goi A' d6i xing véi A qua mat phang (P).
Khi @6 khi @6 A' va B & khac phia (P) va MA=MA'"

@ Liic nay MA+MB = MA' + MB > A'B.
MA +MB nhé nhét béing AB khiva chi M =M, = (P) N A'B.
® Vay MA+ MB nhé nhit bang A'B khi M = ABn (P). A

2.Bai tdp minh hoa.
CQIBai tap 29. Trong khong gian Oxyz, cho hai diém A(-1;3;-2),B(-3;7;-18) va phwong trinh
mp(P):2x—y+2z+1=0.

1). Viét phwong trinh mit phang chira AB va vudng goéc véi mp(P).
2). Tim toa do diém M thuéc mp(P) sao cho MA+ MB nho nhit.
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2. [MA— MB| 16n nhét.

Trwong hop 1. Hai diém A, B & cing phia so véi mit phang (P).
+ Vi A, B & cung phia so v&i mat phing (P) nén

IMA-MB| < AB = |MA— MB| 16n nhit bing AB khi

M =M, = (P) N AB.
+ Lap phuwong trinh duwong thang AB
+ Toa dd M, 1a nghiém hé phwong trinh cia dudng thang AB va

mit phang (P).

Trwong hop 2: Hai diém A, B & khac phia so véi mat phang (P).
+ Vi A B & khac phia so véi mat phang (P) nén ta phaila cac
buéc:

@ Goi A' ddi xttng véi A qua mat phang (P). Khi d6 khi dé A’
va B & khac phia (P) va MA=MA'

@ Luc nay |[MA—MB| =|MA' — MB| < AB.

|MA— MB| 16n nhdt bang A'B khi va chi
M =M, = (P) " A'B.

2.Bai tdp minh hoa.
[ABai tap 30. Trong khong gian OXyz cho (P):2x—y+2z—6=0 va hai diém A(5;,-2;6),
B(3,-2;1). Tim diém M thudc (P) sao cho:

1). MA+ MB nhé nhit 2). [MA— MB| 16n nhit.
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[ABai tp 31. Cho cac diém A(L; -1; 2), B(-2;1 0), C(2; 0;1) va mat phang (P) c6 phwong
trinh 2x—y—-2+3=0. Tim diém M thudc (P) sao cho

1). MA+ MB c6 gia tri nhé nhat. 2). [MA—MC]| c6 gia tri 1én nhit.
3). MA+MC c6 gia tri nhé nhat. 4). [MA—MB| ¢6 gia tri 16n nhat.
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| 3.Cau héi tric nghiém: |
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Cau 187.(Chuyén DH Vinh 2019) Trong khéng gian Oxyz, cho hai diém A(1;2;3), B(4;4;5). Gia
st M 1a diém thay ddi trong mit phang (P):2x+2y+2z+2019=0. Tim gia tri lon nhit cta biéu
thirc P =|AM —BM|.

AT B. 77 . C. 7</2-3. D. \/82 -5.

Céu 188.(Chuyén PH Vinh 2019) Trong khong gian Oxyz, cho A(11;0),B(3;-14) va mit phang
(a):x—y+z+1=0.Tim toa d6 diém M () sao cho [MA—MB| dat gia tri 16n nhat.

AM(L3-1). B.M(E;E;—l} M(?E;—gj. D. M (0;2;1).

Céu 189.(Chuyén DH Vinh) Trong khéng gian toa d6 Oxyz, cho mat phing («):x—y+2z-1=0
va hai diém A(0;-11),B(L1-2). Biét M e(a) sao cho MA+MB dat gia tri nh6 nhét. Khi do,
hoanh d6 x,, ctadiém M Ia

1 2
A.XM =§. B.XM:—l. C.XM:—Z. D.XM =7.
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Céu 190.(Chuyén Nguyén Du 2019) Trong khong gian Oxyz, cho hai diém A(2;0;1), B(-2;8;3)
va diém M (a;b;c) di dong trén mat phing (Oxy). Khi MA+ MB dat gi4 tri nhé nhit thi gi tri

a+b+3c bang
A 2. B. 3. C. 5. D. 4.

Ciu 191.(THPT Chuyén Ha Long 2019) Cho A(4;5;6);B(1;,1;,2), M la mét diém di dong trén mat
phdng (P):2x+y+2z+1=0.Khi d6 [MA— MB| nhan gia tri 16n nhit 1a?

A NTT. B. /41, C.7. D. \/85.

Lo giai
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Cu 192.(THPT Lwrong Thé Vinh 2019) Trong khéng gian toa d6 Oxyz, cho hai diém A(L2;,-2),
B(2;—12). Tim toa d6 diém M trén mit phing Oxyz cho MA+MB dat gi tri nhé nhat.

A. M (320). B. M (g% j C. M(2,10). D. M GgoJ

Cu 193.(THPT Thuén Thanh 2019) Trong khong gian Oxyz, cho hai diém A(1;,-11), B(0;1;-2)
va diém M thay d6i trén mat phang (Oxy). Tim gié tri 16n nhét ciia [MA—MB|.
A.\14. B. 14. C. 6. D. /6.
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Cau 194.(S& GDDT Lam Dong 2019). Trong khong gian véi hé truc toa dd Oxyz , cho mit phang
(P):2x—y+z+1=0va hai diém A(-13;2),B(-9;4;9). Tim diém M trén (P) sao cho
(MA+MB) dat gia tri nh6 nht.

A. M (-12;3). B. M(-12;-3). C.M(L-23). D. M(-12;-3).

Céu 195. Trong khong gian véi hé toa dd Oxyz, cho hai diém A(-1;3;4), B(3;1;0). Goi M 1la
diém trén mat phang (Oxz) sao cho tdng khoang cach tir M dén A va B la ngan nhit. Tim
hoanh d¢ x, ctia diém M .

A X, =4. B. X, =3. C. X, =2. D. x, =1.
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Bai toan 3. Tim mét phang (P) sao cho khoang cach tir mét diém dén (P) 1 nho nhét.

1.Phwong phap.
Trong khong gian hé truc toa dd6 Oxyz, cho mat phang

(P): Ax+By+Cz+D =0 di qua hai diém c§ dinh M,
N.Khi d6 khoang cach tir mét diém S emp(P) dén

mit phéng (P) 16n nhatkhi: ~ —— _
+ GoiH la hinh chiéu cta S 1én (P), K 14 hinh chiéu ]%/

cida S1én MN. 4 "
+ Khi d6 d(S;(P))=SH va d(S;MN)=5K,
+ Trong tam giac vudng SHK ta c6 SH < SK (khong doi) vi theo quan hé dwong xién va dwong

ag

vuong goc.
» Vay d(S;(P)) 16n nhdtkhi H =K.

*» Suy ra mat phing (P) nhan SK 1am vécto phép tuyén.

2.Bai toan minh hoa.

Céu 196.(THPT Chuyén Son La ) Trong khéng gian hé toa dd Oxyz, goi(P):ax+by+cz—3=0
(véia,b,c 1a cac s6 nguyén khong dong thoi bang 0) 1a mét phang di qua hai diém M (0;-12),
N (-11;3) va khong di qua diém H (0;0;2). Biét rdng khoang cach tr H dé&n mit phang (P)

dat gia tri lom nhit. Téng T =a—2b+3c+12 bang
A. -16 . B.8 . C.12 . D. 16.

Ciu 197.(THPT Phan Pinh Tung 2019) Trong khong gian OXyz, cho diém M (1; 2;3). Mait phang
(P):x+Ay+Bz+C=0 chtta truc Oz va cich diém M mot khoang 16n nhit, khi d6 tong

A+B+C bang
A.6. B.-3. C.3. D.2.
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Cau 198.(THPT Chuyén Tran Dai Nghia) Trong khong gian v&i hé truc toa do Oxyz, cho M (1;2;1)
. Viét phwong trinh mat phing (P) qua M cdt cac truc Ox,0y,0z lan lwot tai A,B,C sao cho
L s 1 ~+— dat gid tri nhé nhat.
OA® 0OB° OC
: XYy  z
A. (P):x+2y+3z2-8=0. B. (P)'I+E+I:1'
C.(P):x+y+z-4=0. D. (P):x+2y+z-6=0.

Cau 199.(THPT TX Quéng Tri 2019) Trong khong gian Oxyz, cho cac diém A(6;0;0), B(0;3;0)
va mit phang (P):Xx-2y+2z=0. Goi d 1a dwong thang di qua M(2;2;0), song song véi (P)
va tong khoadng cach tir A, B dén dwong thing d dat gia tri nhd nhat. Vecto nao dwéi day 1a
mot vecto chi phwong cia d ?
A. U1 =(-10;3;8). B.u;=(14;-1;-8). C.us=(22;3;-8). D.uUs=(-18;-1;8)
Lo giai
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