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BAI 1. HE TOA PO TRONG KHONG GIAN

A. KIEN THUC CAN NHO.
1. Toa d9 vecto: Cho a = (al,az,ag), b=(b,,b,, b3) .Taco

atb=(a,+b;a, tb,;a, +b,) ka = (kay;ka,;ka,)
a, =b,

a=bo a,=b, ; 5cﬁngphu0’ng6<:>i:£:£
_ b, b, b,
a, =b,

— —

ab=ab +ab,+ab, ; alb<ab +ab,+ab,=0
‘ ‘ al +a’+a’
a,b, +a,b, +a;b,
JaZ+al+al \/b2+b2+b2
2. Toa d) diém: Cho A(X,.Ya;Za), B(Xg.Ye:2Z5), C(XcYei2Zc)
AB =(Xg —Xa: Vs —YaiZs —2,)
N 2 2 2
‘AB‘zAB:\/(xB—xA) +(Ys—Ya) +(z5—24)
XA+XB.yA+yB.ZA+ZBj
2 2 2
xA+xB+xC_yA+yB+yc_zA+zB+ij
3 ’ 3
3. Tich ¢6 huéng ciia hai vecto: a = (a,, a2,a3),5 =(b,,b,,by)

cos(a b)

M 14 trung diém ciia AB < M (

G la trong tam tam giac ABC<> M (

Tich c6 hudng cua hai vec to avabla mot vecto, k/h: [5, 6] = (

- biéu kién dé 3 vecto dong phing: 5 B cd ddng phing < 5, BJE =0

- a cung phuong b< [5,6] =0

- Dién tich hinh binh hinh ABCD  : Ssuep = ‘[A_B', AD |
A . lr+5 ~=
- Dién tich tam giac ABC . Spac = E‘[AB,AC]‘
: 1 e ——
 Thé tich tt dién ABCD Vigep = E‘[AB, AC|AD|

- Thé tich hinh hop ABCD.A'B'C'D": V,oeo ancn ‘[AB AD | AA‘

B. KY NANG.
- Rén luyén ki nang tim toa d di€ém, toa dd vecto, dd dai vecto
- C6 k¥ nang van dung thanh thao cac dinh 1y va cac hé qua ve toa do vecto, toa dd dieém va
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phuong trinh mat cau dé gidi cac dang todn c6 lién quan
- Rén ki nang tinh tich c6 hudng, tich vo hudng va ap dung vao giai cac bai toan lién quan.

C. BAI TAP. ,
Bai 1. Cho tam giac ABC, biét A(2; 0; 1), B(1; -1; 2), C(2; 3; 1)
a) Tam gidc ABC c6 goc A nhon hay tu?
b) Tinh chu vi tam giac ABC.
¢) Tim toa d¢ diém M trép truc tung sao cho tam gidc MBC vuodng tai M.
Bai 2. Cho tam giac ABC biét A(3;4; -1), B(2; 0; 3), C(-3; 5; 4). Tinh d¢ dai cac canh tam giac ABC.
Tinh cosin cac g()c A, B, C va dién tich tam giac ABC.
Bai 3. Cho3diemA(3;1;-1),B(-2;2;3),C(0;3;2)
a. Xac dinh toa do trong tdm G va truc tdm H cua tam giac ABC
b. Xac dinh toa d6 diém A' 13 chan dudng cao ctia tam giac ABC ké tir A
c. Goi I 13 diém chia doan HG theo ti s6 k = 3. Chtng minh I 1 tAm dudng tron ngoai tiép tam giac
ABC.
Bai 4. Cho 4 diém A(a; 0;0), B(0;a;0),C(0;0:b),D(@;a;b)véi 0<a<b.
a. Chiing minh AB vuong géc voi CD
b. Goi I, J 1an luot 14 trung diém ctia AB va CD. Ching minh 1J 12 doan vudng goc chung cia AB va
CD
Bai 5.. Cho 4 diém A(-1; 2; 0), B(-3; 0; 2), C(0; 2; -1) va D(1; 4; 0). Ching minh ABCD 13 mét tir
dién. Tinh thé tich cua né.
Bai 6. Cho A(2; 1; -1), B(3; 0; 1), C(2; -1; 3) va D € Oy . Biét thé tich ctia tir dién ABCD béng 5. Tim
toa 46 ctia D. Tim toa d6 hinh chiéu H ctia O 1én mp(ABC)
Bai 7. Cho hinh chép S.ABC, biét A(1; 2; -1), B(5; 0; 3), C(7; 2; 2),SA L (ABC), S € (Oyz). Tim toa
do diém S
Bai 8.. Cho 2 diém cé dinh A(l1;1;0),B0;0;1)va?2 diém di dong M(m ; 0 ; 0), N(O ; n ; 0)
(m,neR’)
a) Tim quan hé giita m, n & OA L MN
b) Tinh thé tich ctia hinh chép B.OMAN
¢) M, N di dong sao cho m.n = 1. Tinh m, n & Vs.oman nho nhit
Bai 9.. Cho 4 diém A(1;1; 1), B(2;-1;3),C(2:1;1)vaD(3;0;2)
a. Ching minh A, B, D, C dong phang
b. Cho E(1 ; 3 ; 3). Chitng minh EA L (ABC). Tinh thé tich t dién E.ABC
c. Tinh khoang céch tir B dén (ACE)
Bai 10. Cho 4 diém A(2 ;-1;3),B(1;3;-2), C(-1;2;3) va D(0 ; m ; p). X4c dinh m va p dé¢ 4 diém
A, B, C, D theo thir ty tao thanh hinh binh hanh
Bai 11. Cho 2 diém A(-2;1;2)vaB(1;-2;2)
a. Chiing minh OAB la tam giac vudng can
b. Tim M thugc Ox nhin doan AB dudi mdt goc vudng
c. Tim tap hop nhimng diém N thuéc mp(Oxy) nhin doan AB duéi mot goc vudng.
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D. BAI TAP TRAC NGHIEM
Céaul: Trong khong gian Oxyz , cho = = 2i + 3j — 4k . Tim toa d0 cia x

Az =(23-4).B.x =(—2,—-3;4). C.x = (0;3;—4).D.z = (2;3;0).
Cau 2:Trong khong gian Oxyz cho diém M(1;2;3) Tim toa do diémM’ 1a hinh chiéu ctia M trén truc
Ox
A. M’(0;1,0). B.M’(0;0;1). C. M’(1,0;0). D. M’(0;2;3).

Cu 3:Viét phuong trinh mat cau (S) ¢6 tim I(1 ; 0 ; -2) , ban kinh R = V2

A(S):(x-1)? +y> +(z+2)2 =2

B.(S): (x-1)>+y>+(z-2)?=2.

C.(S): (x-1)>+y*+(z-2)*=2.

D.(S): (x+1)? +y? +(z-2)>=2.

Cau 4 :Cho mat phang (P):x—2y+3z—-1=0.M0ot véc to phap tuyén cua mat phang (P) la
An=(L23). Bn=(L-23). Cn=(13-2).  D.n=(L-2-3)
Cau 5: Cho mit phang (P)2x—3y+ 7-10=0 . Trong cac diém sau, diém nao nam trén mat phing

(P)

A. (2;2;0) B. (2;-2;0) C. (12,0 D. (2,1,2)
Cau 6:Viét phuong trinh duong thang (d) di qua diém A(1;2;-1) va nhan vec to U(l; 2;3) lam vec to
chi phuong
X =1+t x=1-t
A(d){y=2+2t . (d)Jy=2+2t .
z=-1+3t B z=-1+3t
X=1+t X=1+t
(d)sy=2-2t . (d)Jy=2+2t.
C z=-1+3t D. z=1+3t
Cau 7:Viét phuong trinh duong thing di qua A(4;2;-6) va song song véi dudng thang : d : g = % = %
r=—4-2t r=2-2t r=2+42t r=—4+2t
Aiy=2-—-4t . B.ijy=1-4t. Ciy=1+14t. Dy =—2+4t.
z=—6—1 z2=-3—t z2=—-3+1 z2=6+1
A Al . 2 r y+1 z2-4 T A
Cau 8:Trong khong gian Oxyz , cho dudng thang d :g = 3 = ! trong cac mdt phang sau day,

mat phang nao song song voi duong thang (d) ?
Abzr—3y+2—-2=0B.24+y+224+9=0C.52—-3y+24+2=0D.5z-3y4+2-9=0

Cau 9: Trong khong gian Oxyz cho hai mat phing (a):2—2y+32—7=0va
(B) : =2z + 4y — 62 + 3 = 0.Trong cac khang dinh sau day khang dinh nao la dung ?

A.(a),(3) trangnhau.  B.(a)//(8). C.(a) cat (8) . D. («)cit va vudng goc (5).

Cau 10Viét phuong trinh (a)di qua ba diém A(8;0;0), B(0;-2;0), C(0;0;4).
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ALY BIy Ly 2oy
8§ -2 4 4 -1 2
C. z—4y+22=0. Dz—-4y+22—-8=0

Cau 11 Trong cac khang dinh sau, khiang dinh nao dung?
A.Phuong trinh ctia mat phang (Oxy) la: z = 0
B.phuong trinh ciia mét phdng (Oxy) la: y = 0
C.phuong trinh clia mat phang (Oxy) la: z = 0
D.phuong trinh clia mit phang (Oxy) la: z +y = 0

Cau 12
r=—-14+t

Cho duong thang (d) :{y = —2 4 2t .Viét phuong trinh chinh tic ctia duong thang d.
z=1—1

Az+2y—24+6=0

B.x+1:y+2:z—1

1 2 -1

C.x—l_y—QZz—i—l
1 2 —1

D.x+1:y+2:z—1
-1 2 1

Cau 13: Cho vecto OM = 2i + 55 + 3k .Tim toa do diém M ?
A. M(2;5;3). B.M(—2;—5;—3). C.M(2;—5;3). D. M(—2;5;—3).

Cau 14: Trong khodng gian Oxyz cho 5(3;—1; 2) ;3(4;2;—6) Tinh toa do cta vecto a +Z
Aa+b=(1;3%-8). Biatb=(T:1;—4).C.a + b= (—L—38). D.a + b= (~T;—1;4).

Cau 15. Trong khdng gian Oxyz cho M(1;-2;4) va N(-2;3;5). Tinh toa do cta MN
A. MN =(-3;5;1). B.MN = (3;-5;-1). C.MN = (-1;1;9). D.MN = (1;-1;-9)

BAI 2. PHUONG TRINH MAT CAU
A. KIEN THUC CAN NHO.
1) Phwong trinh mdt cau (S) tam I(a ; b; c¢), ban kinh R:
+(S):(x—a)*+(y-b)*+(z-c)* =R?
‘ +Phuong trinh: x? + y?+ 72 -2ax -2by -2cz + d = 0 véi a® + b? +c? - d > 0 la phwong trinh mat
cau tam

I(a: b; c), ban kinh R =%+ b2 +¢? —d
2) Giao ciia mdt cau va mdt phing - Phwong trinh dwong tron:
Cho mat cau (S):(x—a)’+(y—Db)’+(z—c)> =R? véi tam I(a ; b; ¢), ban kinh R va mat
phdng
(P): Ax+By+Cz+D=0. ?
+d(L (P)) > R: (P) va (S) khong co diem chung )
+ d(Z, (P)) = R: (P) tiep xuc (S)tai H ( H la hinh chiéeu vuong géc cua I 1én mp(P) )
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+d(I, (P)) < R: (P) cdt (S) theo dwong tron c6 tam H la hinh chiéu ciia I xuong (P), ban kinh

r=+vR?—d?

B. KY NANG.
- Tim tdm va ban kinh cac mat cAu.
- Viét phuong trinh mit cau
- Tim giao cta mit ciu voi mit phing

( H 1a hinh chiéu vuéng géc cia I lén mp(P) )

C. BAI TAP.
Bai 1. Tim tAm va ban kinh cdc mat cau sau:
axX2+y2+72-8x+2y+1=0 b.x2+y2+2z22+4x+8y—-22-4=0

C.X2+Yy?+72-6x+2y—-2z+10=0 d. 2x2+ 2y2+ 2722+ 12x -6y +30z-5=0

Bai 2. Viét phuong trinh mit cau c6

b. Tam 1(0; 3; —2) va di qua diém A(2; 1; -3)

c. Buong kinh AB v6i A(3; -2; 1) va B(l 2;-3).

Bai 3. Viét phuong trinh mat ciu ngoai tiép tr dién ABCD néu

a. A(1;1;0), B(0; 2; 1), C(1; 0; 2), D(1; 1; 1) b. A(2; 0; 0), B(0; 4; 0), C(0; 0; 6), D(2; 4; 6)
Bai 4. Viét phuong trinh mit cau c6

a. Tam thudc mit phang Oxz va di qua cac diém A(1; 2; 0), B(-1; 1; 3), C(2; 0; -1).

b. C6 tdm I(=5; 1; 1) va tiép xuc v6i mat cau (T): x> +y>+ 22— 2x + 4y — 62 + 5= 0.

2X—-2y—-z2+9=0

X*+y?+2°—6x+4y—-22-86=0
Bai 6: Cho (S): x® +y? + 2% -2mx + 2my -4mz + 5m® + 2m + 3 =0

a) Binh m dé (S) la mat cau. Tim tap hop tam I cua (S) )

b) Binh m dé (S) nhan mat phang (P): x + 2y + 3 = 0 lam tiép dién

Bai 5: Xac dinh tdm va ban kinh cua duong tron (C): {

X=t+5
¢) Pinhmdé (S)catd: sy =2t  tai hai diém A, B sao cho AB = 2.3
z=-1+5

Bai 7: Viét phuong trinh mit ciu (S) c6 tim thudc Ox va tiép xuc véi hai mat phang (Oyz)
va(P):2x+y-22+2=0.
Bai 8. Trong khong gian véi hé truc toa do Dé cac vudng goc Oxyz, cho bdn diém A(1;2;2), B(-1;2;1),
C(1;6;-1), D(-1;6;2)
a. CMR: ABCD la tir dién c6 céc cdp canh ddi bang nhau.  b. Tinh khoang cach giira AB va
CD.
c. Viét phuong trinh mit cau ngoai tiép tr dién ABCD.
Bai 9. Cho diém I(1;2;-2) va mit phang (P): 2x + 2y + z+ 5= 0.
a. Lap phuong trinh mit cau (S) tdm I sao cho giao cua (S) va mp (P) 1a dudng tron ¢ chu vi
bang 87
b. CMR. Mit cau (S) tiép xuc v6i duong thang (A): 2x —2y =3 -z
c. Tinh dién tich thiét dién cua hinh lap phuong cat boi mat phang (CMN).
Bai 10. Trong khong gian vdi hé truc toa dd Dé cac vudng goc Oxyz cho hai duong thang (d1) (d2) 6
X =2t

‘ X+y-3=0
h nh (d;):qy=t :
phuong trinh (d, ) ;’_4 (@) {4x+4y+3z—12=o

a. CMR: (d1) va (d2) chéo nhau. b. Tinh khoang cach gitra (d1) va (dz).
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c. Viét phuong trinh mit cdu (S) c6 dudng kinh 1a doan vudng goc chung cua (d1) va (dz).
Bai 11. Trong khong gian voi hé truc toa d6 Dé cac vudng goc Oxyz cho hai mit phing song song cd
phuong trinh twong tng la: (P ) 2X—-y+2z-1=0 (P ) 2X—-y+22+5=0
Va diém A(-1;1;1) nam trong khoang giira hai mit phing d6. Goi (S) 1a mat ciu qua A va tiép xuc voi
ca hai mat phing (P1), (P2)

a.CMR: Ban kinh cta hinh ciu (S) 1a mét hang s va tinh ban kinh d6.

b.Goi I 1a tm hinh cdu (S). CMR: I thuéc mot dudng tron ¢ dinh xac dinh tdm va tinh bk
duong tron do.
D. BAI TAP TRAC NGHIEM

Cau 1. Trong khong gian Oxyz, cho mit cau (S):x*+y*+2* —8x+10y—6z+49=0. Tim toa d§

N

tam I va ban kinh R ctia mt cau (S).
A. 1(-4;5-3) va R=7 B. 1(4,-53) va R=7
C. I(-4;5-3) vaR =1 D. 1(4,-5;3) va R=1
Cau 2. Trong khong gian Oxyz, cho mat cau (S) c¢6 phuong trinh:
x? +y2+22—2x—2y—4z+%:0

Tim toa d6 tdm I va tinh ban kinh R ctia mit cau (S).

A I(L52) vaR :% B. I(-1-1-2)va R :%
C. 1(3%2) var =g D. I(-L-%5-2)va R =g

Cau 3. Trong khong gian Oxyz, cho diém M(L1-2) va mit phang (o):x—y-2z=3. Viét
phuong trinh mat cu (S) c6 tim M tiép xtic véi mit phang (o).

A. (S):x2+y2+22+2x+2y—4z+%=0 B. (S):x2+y2+22—2x—2y+4z+%=0
2 2, 52 14 s 2 o 14
C.(S):x*+y"+z +2X+2y—4z+?:0 D. (S):x*+y*+z —2x—2y+4z+?=0
Cau 4. Mt ciu tam 1(2;2;-2) ban kinh R tiép xtic v6i mit phang (P):2x-3y-z+5=0. Ban

kinh R bang:
5 4 4 5
A — B. — C.— D. —
J13 J14 J13 V14

Cau 5. Xac dinh toa d6 tAm va ban kinh ctia mit cau (S): x> +y2 + 22— 8x + 2y + 1 = 0.
A.1(4;,-1;0),R=4 B.I(-4;1;0,R=4 C.1(4;-1;0),R=2 D.I(-4;1,0),R=2

Cau 6. Viét phuong trinh mit cau c6 tam 1(0; 3; —2) va di qua diém A(2; 1; -3)
A (S):x2+(y-3)2+(z+2)32=3 B.(S):x2+y2+z22-6y+4z+4=0
C.(S):x2+(y—-3)2+(z+2)02=6 D.(S):x2+y2+z2-6y+4z+10=0

Cau 7. Viét phuong trinh mit cu (S) co tam I(1; 5; 2) va tiép xtc v6i mit phang (P):2x +y + 3z + 1=0
A (S): (x=-12+(y-52+(z-2)2=16 B.(S): (x-1)2+(y-5)2+(z-2)2=12
C.(S):(x=1)2+(y-5)2+(z-2)2?=14 D.(S): (x=1)2+(y-5)2%+(z-2)?=10

Cau 8. Trong khong gian véi hé toa do Oxyz, cho diém A(2;1;1) va mit phang (P): 2x -y +2z + 1 =0.

Phuong trinh mét cau (S) tim A tiép xuc voi mat phang (P) 1a
A (S):(x-2p+(y-1)+(z-17=4 B.(S): (x-2p+(y-1p+(z-1)*=9
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C.(S):(x-2pP+(y-1)?+(z-1)*=3 D.(S): (x-2)+ (y-1p+(z-1¢=5
Céau 9. Cho hai diém A(2; 4; 1), B(=2; 2; -3). Phu:orng trinh mat cau duong kinh AB la
A2+ (y+3)+ (2-1P=0 B.XC +(y—3)? + (2~ 1)°=36
C.x2+(y-32+(z+1)2=9 D.x2+(y—-3)?+(z+1)>=36

Céu 10. Trong khong gian véi hé toa 3 Oxyz, cho mat cau (S) c6 tim I(2; 1; 1) va mat phéng (P):
2x +y + 2z + 2 = 0. Mit phang (P) cit mit cau (S) theo giao tuyén 1a mot dudng tron c6 ban kinh R= 1.
Phuong trinh ctia mat cau (S) la
A (S):(x+2)2+(y+1)2+(z+1)2=8 B.(S):(x+2)2+(y+12+(z+1)2=10
C.(S):(x=22+(y-12+(z-1)2?=8 D.(S): (x=22+(y-12+(z-1)2=10
Cau 11. Trong khong gian v6i hé toa dd Oxyz, cho diém A(1; —2; 3) va duong thang
d X+l y-2 z+3
S 2 1 -1
A (S):(x-1)2+(y+2)2+(z-3)?>=49 B.(S): (x-1)2+(y+2)2+(z-3)2?=7
C.(8):(x-1p+(y+22+(z-3?=50 D.(S): (x-1)>+(y+20?+(z-3)*=25
Cau 12. Trong khong gian voi h¢ toa d§ Oxyz, cho mat phang (P): 2x =2y —z -4 =0 va mat cau (S):
X2+ Y2 + 72— 2X — 4y — 6z — 11 = 0. Biét ring mit phang (P) cit mit cau (S) theo mot dudng tron (C).
Xac dinh toa d6 tAm va ban kinh ctua duong tron (C).
A (3;0;2)var=2 B.(2;3;0)var=2 C.(2;3;0)var=4 D.(3;0;2)var=4
Cau 13. Cho mat cau(S): x> +y? +2z° —2x—-4y+z-1=0. Xdc dinh toa d tam | ciia mat cau.
1

A. |(1;2;—Ej. B.1(2:41). C.1(-2-4;-1). D. |[—1;—2;%].

. Viét phuong trinh mit cau (S) tim A va tiép xtc voéi d.

Cau 14. Viét phwong trinh mit ciu (S) c6 tdm 1(-1;2;1) va tiép xGc véi mat phang (P):
X—2y—-2z-2=0.

A. (S): (x+1) +(y-2) +(z-1)" =3. B.(S):(x+1)" +(y-2) +(z-1)" =9.
C. (S):(x+1)2+(y—2)2+(z+1)2 =3. D. (S):(x+1)2+(y—2)2+(z+1)2 =9.

Cau 15. Trong khong gian véi hé toa o Oxyz, cho mat cau (S):x* +y* +z* —2x+6y —8z—-10=0; va
mit phang (P): x +2y — 2z +2017 =0. Viét phuong trinh c4c mt phang (Q) song song véi (P) va tiép
xdc vai (S).

A.(Ql):x+2y—2,z+25=0 va (QZ):x+2y—22+1:0.

B.(Q,):x+2y-2z+31=0 va (Q,):x+2y—2z-5=0.

C. (Ql):x+2y—2z+5:0 va (QZ):x+2y—22—31=0.
D. (Q,):x+2y—2z-25=0 Vva (Q,):x+2y—2z-1=0.
Cau 16. Trong khong gian véi hé toa @6 Oxyz cho (P):2x+y—22+9=0,(Q):x—y+z+4=0 va
x—-1 y+3 z-3

duong thang d: , Mot phuong trinh mét cau c6 tam thugc d tiép xdc véi (P)

2
va cit (Q) theo mot duong tron ¢c6 chu vi 27z la:
A. ¥ +(_1/+1)2 +(z—4)2 =4 B.(x+2)2 +(_1/+5)2 +(z—2)2 =4
Q(x-l—3)2 +(y—5)2 +(z—7)2 =4 D.(x—Z)2 +(y+3)2 +z° =4
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Céu 17. Cho mat cau (S):(x —1)2 +(y +3)2 +(z- 2)2 =49 . Phuong trinh nao sau day 1a phuong trinh
ctia mat phang tiép xGc voi mat cau (S)?

A. 6x+2y+3z=0 B.2x+3y+6z-5=0
C.6x+2y+3z-55=0 D.x+2y+2z-7=0
Cau 18. Cho mit phang (P):2x+2y+z-3=0 va mit cau (S) c6 phuong trinh la
x*+y®+2° —2x-4y-4z=0. M3t phang (P) cit mt cau (S) theo duong tron (C). Tam cua
duong tron (C) la:

99 9
9 99 9 9 9

x-1 y-1 z+1

2 -1
K 1a diém ddi xang voéi | qua d. Lap phuong trinh mit cau (S) tam K cit d tai hai diém A va B,
biét doan AB=4 Ia.

(., 1Y 8Y 41\ 185
A. (S).(x—gj +(y+§) +(Z+Ej =75

2 2 2
B. B. (S):(x+lj +(y+§J +(Z+ﬂj :@.
9 9 9

(., 1Y 8Y 41\ 185
C'(S)'(X_§j +(y—§j +(Z+E] =7

[, 1Y 8 41y 185
D. (S).(x+§j +(y—§j +(z+?j =5
Cau 20. Phuong trinh mit cau dudng kinh AB biét A(2; -4; 6), B(4; 2; -2) 1a?
A. (x=3) +(y+1) +(z-2)" =26. B. (x+3) +(y+1) +(z-2)" =26.
C. (x=3)" +(y-1)" +(z-2)" = 26. D. (x=3)" +(y+1)’ +(z+2)° =26.

Cau 19. Trong khong gian Oxyz, cho duong thang d : va diém 1(12;3). Goi

BAI 3. PHUONG TRINH MAT PHANG TRONG KHONG GIAN
A. KIEN THUC CAN NHO.
1) Vecto phap tuyén ctia mit phing:
-> - N
* n % 01a VIPT cia mp(a) néu: n L ()
- -
Cha y 1. Hai vecto khong cung phuong a, b co gia chira trong hodc song song voi (o). Khi do:

[a, b} 1a vecto phép tuyén cta (o)

Nhén xét: Mot mp c6 vo s6 VTPT cing phuong v6i nhau.
2) Phuong trinh tong quat ciia miit phiang: Ax + By +Cz+D=0(A2+B2+C2? #0)
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9
+ Mit phing c6 phuong trinh: Ax + By + Cz + D =0 thi c6 VIPT: n = (A;B;C)

_)
+ Mit phang qua M(xo ; Yo ; Zo) va c6 mot VTPT 1a n = (A;B;C) thi c6 pt:
A(X - x0) + B(y - yo) + C(z - 20) = 0

+ Phuong trinh mp cit Ox, Oy, Oz lan luot tai cac diém (a; 0; 0), (0;b;0), (0;0;c) la:

X z

—+ % += =1 (phuong trinh theo doan chin)

a c
+ MpOxy: z=0 + Mp(Oyz): x=0 + Mp(Ozx):y =0
_|AX, +By, +Cz,+D

JA? 4B +C?
3) Phwong trinh mit phiang qua giao tuyén ciia hai mp (Ptrinh chim mit phing):
Ax+By + Cz+D=0va Ax+By+Cz+D'=01la ‘
m(Ax + By + Cz+ D) + n( A'’x + B'y + C'z + D") = 0 (m, n khong dong thoi bang 0)

B.KY NANG. 7 , , 7
- Rén ki néng viét PT mat phang bi€t vecto phap tuyén va di qua diém M.
- Rén ki nang viét PT mat phang biét cap vecto chi phuong va diém M.

3) Khoang cach tir M (X,; Y,;Z,) dén (P) duge tinh theo cong thirc : d (M;(P))=

C. CAC DANG BAI TAP.

Phwong phap: Dé viét phuong trinh ciia mit phang (P) ta thudng tim 1 diém M (%: Y01 2,) € (P) val
VTPT n=(A;B;C) cia mat phang (P): khi d6 (P): A(x—%,)+B(y-Y,)+C(z-2,)=0

Nhin xét 1: Bé tim VTPT cua mp ta thuong st dung cha y 1

Nhén xét 2. Cho (P): Ax + By + Cz+ D =0. Néu (P)/(Q) thi (Q): Ax+By+Cz+D’=0 (D "# D)

Bai 1: Viét PT mp (P) qua A(-2;-1; 0) va song song voimp (Q): x -3y +4z+5=0
Bai 2: Viét PT mit phang (P) trong céc truong hop sau:
a) Qua ba diém A(1;-1;2),B(2;3;0)vaC(-2;2;2)
b) (P) La mat trung tryc cia AB
¢) Qua C va vudng goc véi hai mit phang (Q): x +y-2z=0va(R):x-z+3=0
Bai3: ChoA(1;-1;3),B(3;0;1)vaC(0;4;5)
a) Viét phuong trinh mp(ABC)
b) Viét phuong trinh mp qua O, A va vudng goc voi (Q): x +y+z=0
¢) Viét phuong trinh cia mat phiang chira Oz va qua diém P(2 ; -3 ; 5)
Bai 4. Trong khong gian Oxyz, M(-4 ;-9 ; 12) va A( 2 ; 0 ; 0). Viét phuong trinh mit phing (P) qua
M, A va cit Oy, Oz lan luot tai B va C sao cho OB =1 + OC (B, C khac O)
Bai 5: Viét phuong trinh ciia mit phiang (P) qua F(4 ; -3 ; 2) va vudng goc véi giao tuyén cua hai mit
phang: (Q:x-y+2z-3=0va(T):2x-y-3z=0
Bai 6. Viét phuong trinh ctia mit phang (P) qua E(3 ; 4 ; 1) va vudng goc véi giao tuyén ciia hai mit
phang: (R): 19x - 6y - 4z + 27 = 0 va (K): 42x - 8y + 3z " 11=0
Bai 7. Viét phuong trinh mat phang qua giao tuyén ctia hai mat phang: (P): x - 2y =0,
(Q): 3x - 2y + Z - 3= 0 va vudng goc voi mit phang: (R): X -2y +z+5=0
Bai 8. Cho hai mit phang: (P): 2x-y+z=0,Q):x-3y+2=0
a) Viét phuong trinh cia mat phang (o) qua giao tuyén cua (P), (Q) va song song v4i Ox.
b) Viét phuong trinh mat phang (B) qua giao tuyén ciia xOy va (Q) va tao voi 3 mit phing toa
125

do6 mot t dién co thé tich bf?mg _6 .
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Bélj 9. (BH- 2010D Phan riéng chuong trinh chuan). Trong khong gian vo1 h¢ toa do Oxyz cho hai mat
phang (P) :x+y+2z-3=0;(Q) : X-y+2z-1=0. Vict phuong trinh mdt phang (R) vudng goc v6i
(P) va (Q) sao cho khoang cach tr O to1 (R) bang 2. )
Bai 10. Viet phuong trinh mét phang (P) di qua G(-2 ; 3 ; 5) va cdt Ox, Oy, Oz tai A, B, C sao cho G 1a
trong tam cua tam giac ABC (A, B, C khong trung v6i goc toa dg)
D. BAI TAP TRAC NGHIEM
Cau 1: Trong khong gian Oxyz, cho mat phang (P):2x—3y+4z =2016. Vécto nao sau ddy la
mot vécto phap tuyén ctia mat phang (P) ?

A n=(-2-34)  B.n=(-234) C.n=(-23-4) D.n=(23-4)
Cau 2: Trong khong gian Oxyz, cho mit phang (P):x—3y+2z-1=0. Tinh khoang cach d tir
diém M (L21) dén mit phang (P).

A. 53 B. % C. % D.35
Cau 3: Trong khong gian Oxyz, cho diém A(-3;2;-3) va hai duong thang

Xx=1 y+2 z-3 Vi Xx=-3 y-1 z-5

— . =) ad, 1 5 . Phuong trinh mit phang chtra d1 va d2 ¢6
dang:
A. 5x+4y+z-16=0 B. 5x-4y+z-16=0
C.5x-4y-z-16=0 D. 5x-4y+z+16=0

CAu 4: Phuong trinh tong quat cia mat phang qua diém M (3;0;-1) va vudng goc voi hai mat
phang x+2y—-z+1=0 va 2x-y+z-2=0 la:

A. x-3y-5z-8=0 B. x-3y+5z-8=0 C. x+3y-5z+8=0 D. x+3y+5z+8=0
Cau 5: Trong khong gian Oxyz, cho hai mit phang (P):2x+y+1=0,(Q):x~y+z-1=0. Viét
phuong trinh dudng thang (d) giao tuyén ciia 2 mit phang.

A. (d);izy_*l:i B. (d);izy_‘lzi
1 -2 -3 1 -2 -3
C.(d): XYt 2 D. (d): X =¥t 2
-1 2 3 -1 2 3
X=3-2t X=m-3
Cau 6: Cho hai dudng thang (D,):{y=1+t ;(D,):1y=2+2m; t,meR
z=-2-t z=1-4m
Viét phuong trinh téng quat ciia mat phang (P) qua (D1) va song song véi (D2)
A. x+7y+5z2-20=0 B. 2x+9y+5z-5=0
C. x-7y-5z=0 D. x-7y+5z+20=0

Cau 7: Trong khdng gian Oxyz, cho diém A(2;0;1) va hai mét phang (P):x-y+2z-1=0 va
(Q):3x—y+z+1=0. Viét phuong trinh mit phang () di qua A va vudng goc véi ca hai mit

phing (P) va (Q).
A. (a):-3x+5y—-4z+10=0 B. (a):-3x—-5y-4z+10=0
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C. (a):x-5y+2z-4=0 D. (0):x+5y+2z-4=0
Cau 8: Trong khong gian Oxyz, viét phuong trinh mét phang (P) di qua hai diém
X=-1+t
A(2;1;3),B(L-2;1) va song song véi dudng thing d:1y =2t
z=-3-2t
A. (P):10x-4y-z-19=0 B. (P):10x—4y+z-19=0
C. (P):10x—4y-z+19=0 D. (P):10x+4y+z-19=0

Cau 9: Trong khong gian Oxyz, cho hai diém A(LL1) va B(1;3;-5). Viét phuong trinh mt
phang trung tryc ciia AB.

A.y-3z+4=0 B.y-3z-8=0 C.y-2z-6=0 D.y-2z+2=0
Cau 10: Cho hai mit phing (P):2x+my+2mz-9=0 va (Q):6x-y-z-10=0. D& mit phing
(P) vudng goc voi mit phang (Q) thi gia tri ciia m la:

A . m=3 B. m=6 C. m=5 D. m=4

Cau 11: Phuong trinh tong quat cia mit phang (o) di qua M(0;-1;4), nhan [G, \7} lam vecto

phép tuyén véi u=(3;2;1) va v=(-3;0;1) 1a cip vecto chi phuong la:
A . x+y+z-3=0 B. x-3y+3z-15=0 C. 3x+3y-z=0 D. x-y+2z-5=0

Cau 12. Géc giita hai mét phiang (o):8x—4y—-8z+1=0;(B): J2x =2y +7=0 Ia;

A IR B. X c.t D. L
6 — 4 3 2
Céau 13. Trong khdng gian véi hé toa @ Oxyz cho duong thang d:xT_lz%zzT+1 va

(P):2x+y-z=0. Viét phwong trinh mjt phang (Q) chura dudng thang d va vudng goc voi mat phang
(P).

A. (Q):2x-y-z=0. B. (Q):x-2y+1=0.

C.(Q):x+2y+z=0. D. (Q):x-2y-1=0.
Cau 14. Trong khdng gian Oxyz cho mat phang (P):2x+y—2z+1=0 va hai diém A(;-2;3),B(3;2;-1).
Viét Phuong trinh mit phang (Q) qua A,B va vudng goc voi mit phang (P).

A.(Q):2x+2y+3z-7=0. B. (Q):2x-2y+3z-7=0.

C. (Q):2x+2y+3z-9=0. D. (Q):x+2y+3z-7=0.
Cau 15. Mit phang qua 3 diém A(1;0;0), B(O;—2;O), C(O;0;3) c6 phuong trinh.
A x-2y+3z=1. B. X+ Y (2 c. Xt ¥ 24 D. 6x-3y+2z=6.

1 -2 3 -1 2 -3
Cau 16. Phuong trinh mit phang chaa d, : x—21 = lerz = Z;4 va d, :xTﬂzllz 2+2 04 dang.
A. 3x+2y-5=0. B. 6x+9y+z+8=0.
C. 8x+19y+z+4=0. D. Tat ca déu sai.
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Cau 17. Cho hai mat phang(P): 3x+3y-z+1=0; (Q): (m-1)x+y-(m+2)z-3=0.

Xac dinh m dé hai mat phang (P), (Q) vudng gdc véi nhau.

A.m=_—l. Bm=2. C.m:l_ D. m——3
- 2 2 2

Céau 18. Viét phuong trinh mat phang chia 2 diém A(1;0;1) va B(-1;2;2) va song song vai truc OX.

A x+2z2-3=0. &y—%z+2’:0. C.2y-z+1=0. D.x+y-z=0.
Cau 19. Goi (@) 1a mat phang cat ba truc toa d6 tai 3 diém M (8; 0; 0), N(0; -2; 0) , P(0; 0; 4).
Phuong trinh clia mit phang (o) 132

Xy Yz AR A} C.x—-4y+22=0. D.x-4y+2z-8=0.
A8 -2 4 B. 4 -1 2
Cau 20. Mit phang nao sau ddy chira truc Oy ?
A. -2x-y=0. B. -2x +z =0. C.-y+z=0. D.-2x-y +z=0.

BAI 4. PHUONG TRINH PUONG THANG TRONG KHONG GIAN |

A. KIEN THUC CAN NHO. ]
1) Cac dang phwong trinh dwong thang:
X =X, +a,t

-Phuong trinh tham sé: <y =Y, +a,t, voi a= (a,;8,;8,)1a vecto chi phuong cia duong

z2=12,+a,t
thang.
;. X—X — -7
-Phurong trinh chinh tic: 0o Y=Y _ . (a.a,8,%0)
al a2 a3

2) Vi tri twong ddi, tim giao diém ciia hai dwong thing:
Cho duong thang A, qua diém M, (X ¥:;2,) €6 VTCP LTl =(a,;a,;a;) va duong thang A, qua diém

M, (X,;¥,:2,) €6 VTCP u, =(by;b,;b, ). Khi do:
- A, VA A, dong phang & [E;@}.W:O
X, +at=x,+bt'
- A, VA A, catnhau < {y, +a,t =y, +bt' conghiém duy nhat (t,;t,") hoic
z+at=2z,+bt'

[0 | M, =0

(0] 0

A, hodc thay t, vao phuong trinh A,

. Khi d6 dé tim toa do giao diém cua hai duong thang thi thay to va phuong trinh

—— 3 < [Ul;uz]zé
- A 1A, < ug;u, cung phuong va M, ¢ A, hodc
M, €A,
g \ < [ul;@]:()
- A, =A, & U;U, cung phuong va M, € A, hodc
M, eA,
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X +at=x,+bt'

- A, V& A, chéo nhau < u,;u, khong cing phuong va hé {y, +a,t =y, +b,t' vo nghiém hoic
Z,+at=z,+bt’

[u;u; [ MM, %0

B. KI NANG

- Rén ki ning 1ap PT dudng thang biét VTCP va mot diém.
- Lap PT duong thang qua mdt diém va vudng goc voi mot mdt phang.

C. CAC DANG BAI TAP 7 7
Bai 1: Lap phuong trinh cua duong thang d di qua M(2; 3; -6) va song song voi duong thang
X-1 y+2 z

1
3 1 1
Bai 2: Cho A(2; 3; 5) va mit phang (P): 2x + 3y - 17 =0
a) Viét phuong trinh dudng thang d di qua A va vudng goc véi (P)
b) Tim giao diém cta d véi truc Oz.
X=2+t
.. ] ) x=1 vy z+2 . .z AL . . .
Bai 3. Cho (d1) : {y=-1-t; (d,) T i va diém A(1 ; 0; -3). Viét phuong trinh dudng
7=3+4t -

thang (d) qua A vudng goc véi (d1) va (dz).
x+1 y-1 z-
2 1 3
Viét phuong trinh dudng thang (d’) qua A, song song véi (P) va vudng goc voi duong thing (d)
Xx=1+2t
Bai 5. Cho M(1 ; 1; -3) va duong thang (d):{y=2-t . Viét phuong trinh dudng thing (A) qua M
z=3+3t

Bai 4. Cho diém A(2 ;1; -2), duong thang (d) : 3 , mit phiang (P):x—y—-z-4=0.

vudng goc va cit (d).
X=2-t

.. ) . . ) ) x-1 'y z+2 _ .,

Bai 6. Cho (P) : x - 2y + z - 5 =0, dudng thang (d,):qy=-1+t;(d,): > Tl 3 . Viét phuong
z2=3+2t

trinh dudng thang (A) chua trong mp(P) va cét (d1), (d2).
x=1-t x =2k
Bai 7. Cho A(2; -1; -1) dudng thang (d,):sy=t ; (d,):{y=1+k. Viét phuong trinh duong thing
z=-1 z=Kk
(d) qua A vudng goc véi (di) va cat (da).
X=-1+2t
Bai 8. Cho (P): X -y +z—3 =0, duong thang (d):{y=2-t . Viét phuong trinh duong thang (A)
z=-1+2t

Chta trong (P) vudng goc véi (d) va di qua giao diém cua (P) véi (d).
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X-1 -y+3 z+4
1

Bai 9. Lap phuong trinh mét phang (P) chira dudng thang d: va song song vGi

X=1+t
duong thang d': {y =2+t
z=1+2t
X=1+t
Bai 10. Lap phuong trinh miat phang (P) chita d: {y =2+t va vudng goc véi mp(Q): 2x -y -z=0

z=1+2t

Bai 11. Lap phuong trinh chinh tic ctia duong thiang d di qua diém A(0;1;1), vudng goc véi duong
x=1+t
thang d, :XT_]' = y%Z =% va cat duong thang: {y =2+t

z=1+2t
Bai 12. Lap phuong trinh duong thang d:

X+1 y-1 z-2

a) d qua A(1 ; 0 ; 3) va cit hai dudng thang: di: va d:

-1
X _y+2_z-2
-1 2 -3
b) d vudng goc v6i (P): x - Y - Z - 3 = 0 va cit hai duong thing:
m:X_1:y+3:2_4vam:5:y+1:2_2
1 2 3 1 1 -2
e A, x-1 y+2 z B . B
¢) d 1a hinh chiéu cua d, T = T = I xuong mat phang: (P): x-y-z+4 =0

Bai 13. Lap phuong trinh duong thang d qua A(2 ; -5 ; 6), cat Ox va song song véi mp(P): x + 5y - 62
=0

Bai 14. Tim toa do hinh chiéu cua diém A(1 ; -2 ; 1) Ién mp(P): x + 5y - 62 =0

Bai 15 Lap phuong trinh tham s6 ctia duong thang d cét hai duong thang:

. :X—H:l: Z_3;A2 : x=3 = y_lzi va song song véi duong thang: d": X_—:|.:y_—3:i
2 -1 2 4 -2 5 2 1 -2
Bai 16. Lap phuong trinh dudng vudng goc chung cia hai duong thing:
X =3-4t X = —6t
dyiqy=-2+t ; d,:qy=1+t
z=-1+t z2=2+2t

Bai 17 Lap phuong trinh duong thang d di qua A(-4 ; -2 ; 4), cat va vudng goc voi duong thang:
X+3 y-1 z+1
S 2 -1 4

dl
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x+1_l_z—3_A x=3_y-1_z
-1 2 "% 4 -2 5
a) Viét phuong trinh mat phang chira A, va song song voi A,

b) Cho diém M(2 ; 1 ; 4). Tim toa do diém H € A, sao cho d¢ dai MH nho nhat.

Bai 18 Trong khong gian Oxyz, cho hai duong thang: A, :

: . . X +1 z-2
Bai 19. Trong khong gian cho hai diém A(2 ; 3 ; 0), B(0 ; -2; 0) va duong thang d: I = yT

a) Lap phuong trinh mp(P) qua A va vuéng gbc véi d.
b) Tim toa d6 N thuéc mat phang (Q): x - 2y + z - 3 = 0 sao cho NA + NB nho nhit.
D. BAI TAP TRAC NGHIEM
X+1 1-y 2-z2

Cau 1: Trong khong gian Oxyz, cho hai dudng thing (d,): 5 3 va
m
(d,): XI?’ L 211. Tim tht ca gid tri thitc cia m dé (d,) L (d, ).
A. m=5 B. m=1 C. m=-5 D. m=-1

Cau 2: Phuong trinh chinh tic cia duong thang di qua diém M(L-12) va vudng goc véi
mp(B):2x+y+3z-19=0 la:
A x—1: y+1: z-2

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

Cau 3: Trong khong gian Oxyz, cho dudng thang d :XTJF8 = S_Ty = _—i Khi d6 vecto chi

phuong cua dudng thang d c6 toa do 1a:

A. (42,-1) B. (4,2,1) C. (4-21) D. (4-2;,-1)
x=0
CAu 4: Trong khong gian véi hé toa d6 Oxyz, cho dudng thiang d:{y=t . Vecto nao duéi
z=2-t

day 1a vecto chi phwong cua duong thang d?
A. u,=(0;0;2) B. u,=(0;12) C. u, =(30;-1) D. u, =(0;1,-1)

Cau 5: Trong khdng gian Oxyz, cho diém M(2;-11) va duong thang A :XT_lz— =
toa d6 diém K hinh chiéu vudng goc ctia diém M trén duong thang A.
9 99 6 6 6 3 33
-5

Cau 6: Trong khong gian Oxyz cho hai dudng thang (d): 2_ = = va

w
[EY

. Vi tri twong d6i cua hai duong thang (d) va (d) 1a:

N X=1 y+2 z+1
():=3==5"=
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A. Chéo nhau B. Song song véi nhau C. Citnhau D. Tring nhau
Cau 7: Trong khong gian vdi hé toa d6 Oxyz, cho tam giac ABC véi
A(111),B(-110),C(312). Chu vi cia tam gisc ABC bang:

A. 45 B. 2+245 C. 35 D. 4++/5
Cau 8: Trong khong gian véi hé toa do Oxyz, cho mit phang (P):3x -4y +2z-2016=0. Trong

cac duong thang sau dudng thang song song véi mit phang (P).
&dl:x—lzy—lzl—z B. dz:x—lzy—lzz—l

2 2 -1 4 -3 1
C. OI3:x—lzy—lzl—z D. OI4:x—lzy—lzz—l
3 5 4 3 -4 2

Cau 9. Trong khong gian v6i hé toa d6 Oxyz, cho duong thang A c6 phuong trinh :
x-10 y-2 z+2
5 1 1

Xét mit phang (P) : 10x + 2y + mz + 11 = 0, m 1a tham sd thyc. Tim tit ca cac gia tri cua m dé
mit phang (P) vudng goc voi dudng thang A.
A m=-2 B.m=2. C. m=-52 D.m=52

z \
=—Va

Cau 10: Trong khong gian véi hé toa do Oxyz, cho hai duong théng d :XT_l 1

y+l
1

. :X—_l?’:%:ZTH.Xétvitri twong ddi gitra d va d, .

A. Song song. B. Trung nhau. C. Chéo nhau. - b. Cit nhau tai |.
Céau 11: Trong khong gian Oxyz, cho duong thang (d) 1a giao tuyén ctia hai mat phang
(P):3x—z+2=0 va (Q):3x+4y+2z+4=0. Véc-to nao dudi ddy la mot véc-to chi phuwong
ctia dudng thang (d).

A. u=(-4-912) B.u=(4312) C.u=(4-912)  D.u=(-4312)
X=1+t
Cau 12: Cho diém M(2;1;4) va dudng thing A:1y =2+t . Tim diém H thuoc A sao cho MH
z=1+2t
nho nhét.
A. H(23;3) B. H(3;4:5) C. H(L271) D. H(0;3;,-1)
Cau 13: Khoang c4ch giita diém M (1 —4;3) dén dudng thang (A): x2—1 = y+12 = Z;1 la:
A.6 B.3 C.4 D.2

Cau 14: Trong khong gian Oxyz, cho hai diém A(L4;2),B(~12;4) va dudng thing
A:x_—llzy%zzé Tim diém M trén A sao cho MA? + MB? = 28.

A. M(-1,0;4) B. M(10;4) C. M(-1,0;-4) D. M(30;-4)
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Cau 15:Viét phuong trinh duong thang (d) di qua diém A(1;2;-1) va nhan vec to U(1,2;3) lam vec

to chi phuong
X=1+t X=1-t
A (d){y=2+2t . (d)Jy=2+2t .
z=-1+3t B z=-1+3t
X=1+t X=1+t
(d)sy=2-2t . (d)Jy=2+2t.
C. z:—’1+3t 7 D. z=1+3t 7
Céu 16. Viét phuong trinh duong thang di qua A(4;2;-6) va song song voi duong thang
g r_Y¥Y_Zz
2 4 1
r=—4-2t r=2-—2t xr=242t xr=—-442t
Aiy=2—-4t . B.ijy=1—-14t . Ciy=1+4t. D.iy =—2+4t.
z=—6—t z=-3—t z2=-3+1 z2=6+1
Cau 17.
r=—-14+t
Cho duong thang (d) :{y = —2 + 2t .Viét phuong trinh chinh tic cta dudong thang d.
z=1—1

Az+2y—24+6=0
r+1 y+2 2-1

B.
1 2 —1
C.x—lz y—2 _ z+1
1 2 —1
D.x—kl _ y+2 _ z—1
—1 2 1
x=1+t x=2+t'
Cau 18. Trong khong gian vaéi hé toa d0 Oxyz cho d,:§ y=2-t ; d,:qy=1-t". Xac dinh vi tri
z=-2-2t z=1
twong ddi cua hai dwong thang d, va d,.
A. Hai duong thang song song. B. Hai dudng thing chéo nhau.
_C. Hai duong thang cat nhau. D. Hai duong thang tring nhau
X=1+t
Cau 19. Trong khdng gian Oxyz, cho (P):x+2y-z-1=0 va duong thang d :{y =2t
z=-2+t

NHOM TRUONG THPT SON DUONG, NOI TRU ATK SON DUONG, THPT HA LANG 17



IDQ

Q S RTOANITUIA Z

Puong thang d Cat ) tai diém M. Puong thang A di qua M va vudng goc véi d va nam trong

mit phang (P) c6 phuong trinh 1a

X =4t' X =4t X =4t X =4t
A ly=-2-2t" B.{y=2-2t'" C.{y=2+2t' D. {y=2+2t'
z=-3 z=-3 z=-3 z=3
=0
Cau 20. Cho duong thang d:{y =t .Tim phuong trinh duong vudng goc chung cua d va
z=2—t
truc Ox .
r=1 T = r=20 r=20
Aly=t B.{iy =2t Cily=2-t Diy=t
z=1 z2=1 z=1t z=1

BAI 5: VI TRI TUONG DOI ]
LOAI 1. VI TRi TUONG DOI CUA HAI MAT PHANG

Phwong phap: Cho hai mit phang (P): Ax+ By +Cz+ D =0va (Q): A’Xx + B’y + C’z+ D’ = 0. Khi
do:

B C D
- P// - = _
(P)IQ) X Yialr-rhairy
B C D
- P = —
(P)=Q) = AR O D
- (P)cat(Q) <:>—AA¢—BB hodc BE?&CE hodc AA¢C£

Chay. (P)L(Q)< AA'+BB'+CC'=0

LOAI 2. VI TRi TUONG DPOI GIUA CAC PUONG THANG, MAT PHANG VA
MAT CAU

A. KIEN THUC CAN NHO.,

1 Vi tri twong ddi ctia hai dwong thang: Tim Mo(Xo ;Yo ;Zo) trén dwong thiang (d) va VICP U=

—_—

(a3 b; ¢) ciia (d). Tim M’o(X’0;y’0;2’0) trén (d’) va VTCP U'=(a’; b’; ¢’) cia (d’)

(d) va (d') déng phang < [u u } MM, =0
(d) va (d’) cat nhau [u }
IR ICRT
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) // (@) o 0u7]=0
M, ¢ (d)
(d) = (d") o o.u7)]=0
M, < (d)

(d) va (d) chéo nhau < [G,J‘].MOMO #0

2. Vi tri twong doi ciia dwong thing va ciia mit phing:

Cho dudng thiang (d) qua M(xo ;Yo ;Zo), c0 VTCP U= (a; b; ¢) va mit phing (o ): Ax + By + Cz
+D=0 c¢6 VTPT n = (A;B;C)
Céach 1. (d) cit (o) <n.U =0 < Aa +Bb +Cc = 0

0/ nLla Aa+Bb+Cc=0
=
@)/ /(o) = M, (o)  |AX,+BYy,+Cz,#0
- Aa+B =
@) e (o) [1 L1 @{ a+Bb+Cc=0
M, € (a) Ax,+By,+Cz,=0
X = X, +at
] o . X=Y,+bt
Céch 2. Xét hé phuong trinh ™
- X=12Z,+cCt

Ax+By+Cz+D=0
- Néu (*) vo nghiém thi (d)/ /()
- Néu (*) c6 nghiém dtng v6i moi t thi (d) < (o)
- Néu (*) c6 nghiém duy nhét (X,; Y,;Z,) thi (d) cdt (o ) va nghiém ctia hé 1a toa d0 giao diém.

Mt 56 lwu y:
1) Khi (d) ciit (o) d@é tim toa d¢ giao diém ciia (d) va () ta gidi hé gom cdc phwong trinh ciia (d) va
(@)
2) Tim hinh chiéu vuéng géc ciia diém M trén mat phing ()
- Viét phuong trinh dwong thing (4) di qua dlém M va (A)L ()
- Tim giao diém ciia (4) voi (o) do la diém can tim.
3) Tim diém M’ déi xung véi diém M qua mdt phing (Q)
- Tim hinh chiéu vuéng géc H ciia M trén (a) .
- M dbi xieng v6i M qua (@) < H la trung diém doan MM
4) Tim hinh chiéu vuéng géc H ciia M trén dwong dwong thing (d).
- Vtétphu’o'ng trinh mdt phing (o) qua M va (o) L (d).
- Tim giao diém ciia () véi (d) , d6 la toa dj H can tim.(cOn céch 2)
5) Tim diém M’ déi xing voi diém M qua dwong thing (d) .
- Tim hinh chiéu vuéng géc H ciia M trén (d).
- M’ doi xieng v6i M qua (d) < H la trung diém dogan MM’
3. Vi tri twong dbi giiva mdt phdng va mdt ciu
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Cho mat phéng (0): Ax + By + Cz+ D =0 vamat cau (S): (x —a)2+ (y —b)2+ (z-c)2 =
R2 cé tam I(a; b; ¢) va ban klnh R.
mit phing (o) cit mit cau (S) theo mot giao tuyén 1a duong tron néu d(I, o) < R. Khi dé

ban kinh dudng tron giao tuyén bang r = \R? —d?(l,a)
mit phang (o) tiép xuc (S) khi va chi khi d(I, o) = R.
mit phang (a) va (S) khong giao nhau khi va chi khi d(I, ) > R.
B. KY NANG
- Rén ki néng xét vi tri tuong d6i giita cac cap mat phang, cap duong thing.
- Rén ki nang tim hinh chiéu vudng goc cua diém 1én dudng thang, 1én mit phang.
- Rén ki ning Cm céc cdp duong thing vudng goc, song song...

C. BAI TAP.

Bai 1. Xét vi tri trong ddi giita cac mit phing cho béi cac phuong trinh sau :
1) (P)2x—y+z-1=0;(Q):x—-y+z-5=0
2) (P):x-2y+3z-4=0;(Q):—2x+4y—-62z+3=0

3) (P):x—2y+3z—10:0;(Q):—%x+y—gz—5:0
Bai 2. Cho hai mit phang (P):mx+(10m—-8)y—2z+2=0 ; (Q):2x+m’y—z-4=0. Tim m d¢

a) (P)/1(Q) b) (P) cat (Q)
Bai 3: Xét vi tri twong ddi ctia cac cip duong thing sau, néu chung cit nhau hiy tim toa do giao diém :
X =—1 x=1-2t
a) d: XTl—erZ—z vad ly_t ) dly=t va
X=1+1 z=-1-t
d,_x—2 y z+3
7 5 -1
_ — — X—7 -6 z-5
c)d:X 1_y=2_223 Lo =30
9 6 3 6 4 2

Bai 4. Xét vi tri trong d6i ctia dudng thang va mit phang sau, néu chiing cit nhau hiy tim toa do giao
diém cua ching:

x-1_y-2 z+3 x-1 y+2 7+3

a) d: > 1 2 va (o) : 4x+2y—-8z+2=0 b)d: > TT1 T va(a):2x+y
-2-3=0
X =12 + 4t
)diqY=9+3t (a):3x+5y-z-2=0
z=1+t
X=1+t
Bai 5. Cho diém M(2; 1; 4) va dudng thing (d) ;. y =2+t
z=1+2t
a) Tim hinh chiéu vudng goc H ctia M trén (d). b) Tim diém M’ d6i xtg v6i M qua (d).
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Bai 6. Trong khong gian v6i hé toa dd Oxyz cho N( 2; -3; 1) va mit phang (o) : X + 2y —z + 4 =0.

a) Tim hinh chiéu vudng goéc cia N trén mit phang . b) Tim diém N’ d6i xtmg v6i N qua
(a0).
: . . x-1 Z+72
Bai 7. Cho mat phang (o) : 2x +y + X — 2 = 0 va duong thang (d) :72%2—3'
a) Chirng minh (d) cit (o) b) Tim toa d6 giao diém A cua (d) véi ().

¢) Viét phuong trinh dudng thing (d”) qua A vudng goc véi (d) va nim trong mp(P).

Bai8. Cho(d): X=1_ ¥+2 _Z+3 (). x+3y—27-5=0. Pinhm dé:
m 2m-—1 2

a). (d) cét (o) b). (d) // (o) c). (d) L (o).
X=1+t

va (d,)qy=-t
z=-2+3t

a) Chimg minh rang hai duong thang (d1) va (d2) cat nhau.
b) Léap phuong trinh tong quat ciia mp(P) chira (d1) va (d2)

x-1 y+2 z-4

Bai 9. Cho (d,):
() —=" 3

X=3+2t X =3—-4k
Bai 10. Cho (d,)qy=1-t va(d,)qy=-3+2k.
z=5-t z=1-2k

a) Chung minh rang hai duong thang (d1) va (dz) song song
b) Lap phuong trinh tong quat cia mp(P) chira (d1) va (d2)

Bai 11. Cho (d,)qy=—4+2t va (d,) y=1+2k.
Z=3+t z=-2

a)Chumng minh (d1) va (d2) chéo nhau.
b)Viet phuong trinh duong vudng géc chung cua (d1) va (d2)
D. BAlI TAP TRAC NGHIEM

Cau 1. Xac dinh m dé hai mit phang sau vudng goc (P): 2m - 1)x - 3my + 2z -3 =0va
(Q):mx+(m-1)y+4z-5=0.
Am=-2Vm=2 B.m=-2Vm=4 C.m=2Vm=4 Dm=-4Vm=2
Cau 2. Xac dinh m ,n ,p dé cdp mit phing sau song song
(P):2x-3y-5z+p=0,(Q):(m+2)x+(n-1)y+10z-2=0
A.m=2,n=-3,p %5 B.m=-2,n=3,p#1
C.m=-6,n=7,p #1 D.m=6,n=-4,p#2
_Chu 3. biéu kién nao sau day khong du dé cip mit phing
(P):2x-y-52+p=0, (Q):(m+2)x+(n-1)y+10z-2=0 khdng cit nhau :
A m=#=—6 B.n#3 C.m#=-6,n=3 D. p=1

2X+3y+6z2-10=0

va mit phang
X+y+z+5=0

Cau 4. Trong khong gian Oxyz. Cho dudng thang d : {

(P):mx+y+z+5=0.Voigia tri nao ciia m dé duong thang d va mit phang ( P ) song song .
A.m=0 B.m=1 C.m=#=0 D.m=1
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Cau 5. Cho hai diém A(1; -1; 2), B(2; 0; 1) va mit phing (P): x + 2y — 22— 5 = 0. Tim toa d giao
diém cua duong thang AB va mat phang (P).

A. (-2; -6; §3) B. (-1;-3;4) - C. (3;1;0) D. (0; 2; —1’)
Cau 6. Cho mat phang (P): 3x — 2y + z + 6 = 0 va diém A(2; -1; 0). Tim toa d¢ hinh chiéu cua A 1én
mdt phang (P).
A (1;-1;1) B. (-1;1;-1) C.(3;-2;1) D. (5;-3;1)
X =6-4t
Cau 7. Cho diém A(1; 1; 1) va dudng thing (d): {y=-2—t . Tim toa d6 hinh chiéu vudng goc cua A
z=-1+2t
1én duong thang (d).
A. (2;-3;-1) B.(2;3;1) C.(2;-3;1) D.(-2;3;1)

Cau 8. Trong khong gian véi hé toa d§ Oxyz, cho cac diém A(3;—-4; 0), B(0; 2; 4), C(4; 2; 1). Toa do
diém D trén truc Ox, sao cho AD = BC.

A. D(0; 0; 0), D(6; 0; 0) B. D(-2; —4; 0), D(8; —4; 0)

C. D(3;0; 0), D(0; 0; 3) D. D(-2; 0; 0), D(8; 0; 0)
Cau 9. Trong khong gian vé6i hé toa do Oxyz, cho diém A(2; —1; 1) va mit phang (P): 2x -y + 2z +2 =
0. Tim toa d6 diém B ddi xing véi A qua mat phang (P).

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

Cau 10. Trong khéng gian véi hé toa d6 Oxyz, cho duong thang d: XT_Z = y—J;l = il va diém A(-1; 0;

1). Tim toa do diém B d6i xtng vdi A qua duong thing d.
A. (1;2;3) B.(1;2;1) C.(1;-2;3) D.(0;1;1)

Cu 11. Cho dudng thing d: X =2 y;?’ _2-

! va mat phang (P): 3x + 5y — 2z — 4 = 0. Tim toa do

giao diém cua d va (P).

A.(4;0;4) B. (0; 0; -2) C.(2;0;1) D. (-2; 2;0)
CAu 12. Cho mit phang (P): 2x —2y +z + 3 =0 va mit cau (S): x> + y2 + 22— 2x + 4y + 6z + 1 =0. Vi
tri trong d6i gitra (P) va (S) 1a

A. cit nhau theo dudng tron ¢6 ban kinh 2 B. cét nhau theo duong tron c6 ban kinh 3

C. cit nhau theo duong tron c6 ban kinh 4  D. chung khong cit nhau
Xx-10 y-2 z+2

Cau 13. Trong khong gian voi hé toa do Oxyz, cho dudng thing (A): c 1 va mat
phang (P): 10x + 2y + mz + 11 = 0, m 13 tham s thyc. Tim gia tri cia m dé (P) vudng goc vdi (A).
A.m=-2 B.m=2 C.m=-52 D. m=52

Cau 14. Trong khong giap v6i hé toa d§ Oxyz, cho tu dién ABCD ¢ cac diém A(0; 1; 0), B(0; 1; 1),
C(2; 1; 1), D(1; 2; 1). The tich cua tir di¢n ABCD bang

A.1/6 B. 1/3 C.213 D. 4/3
Cau 15. Trong khong gian vdi hé toa dd Oxyz, cho mat cau (S): (x — 2)2 + (y — 1)? + z2 =9 va duong
thang d: XT-FZ = ll = Z_—12 . Tim toa d9 cic giao diém cua d va (S).

A.(0,-1; 1) va(2;2;0) B. (0, 1; 1) va (2;-2; 0)

C.(0,-1; D) va(2;-2;0) D. (0, 1;-1) va (-2; 2; 0)

Cau 15. Tim toa d6 diém A trén duong thang d: % = ll = ZT+1 sao cho khoang cach tir A dén mat

phing
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(P): X — 2y — 2z + 5 = 0 bang 3. Biét ring A c6 hoanh d6 dwong.

A. (2;-1;0) B. (4;-2; 1) C.(-2;1;,-2) D. (6;-3; 2)
Cau 16. Trong khong gian vdi hé toa d Oxyz, cho ba diém A(0;1;2), B(2; -2;1),C(=2;0;1). Tim toa do
ctia diém M thudc mit phang (0): 2X + 2y + z — 3 = 0 sao cho MA = MB = MC.

A.(2;1;3) B.(-2;5;7) C.(2;3;-7) D. (1; 2; 5)
Cau 17. Trong khong gian véi hé toa do Oxyz, cho mdt cau (S): (x - 1)+ (y - 2)* + (2 - 2)?=36 va
mat phang (P):x+2y+2z+18=0. buong thang d di qua tAm mat ciu va vudng goc véi mit phing
(P), cat mit cau tai cac giao diém la

A. (-1;-2;-2)va(2; 4; 4) B. (3; 6; 6) va (-2; —4; -4)

C. (4; 8; 8) va (-3; -6; —6) D. (3; 6;6) va (-1; -2; -2)
Cau 18. Trong khong gian véi hé toa dd Oxyz, cho mit phang (P): x — 2y + 2z — 1 = 0 va hai dudng
thang da: Xlrl = % = 229 , da: X2—1 = yIS _Z +21 . Xéc dinh toa do diém M thudc d1 sao cho khoang
cach tir M dén d2bang khoang cach tir M dén mit phang (P). Biét rang M c¢6 hoanh d6 nguyén.

A. (-1;0;-9) B. (0; 1; -3) C.(1,2;3) D. (2; 3;9)
Cau 19. Trong khéng gian véi hé toa do Oxyz, cho cac diém A (2; 1; 0), B(1;2;2), C(1;1;0) va mat
phang (P):
X +y +2z—-6=0. Xac dinh toa d6 diém D thudc duong thang AB sao cho duong thang CD song song
v6i mit phang (P).

A. D(5/2; 1/2; -1) B. D(3/2; -1/2; 0) C. D(0; -1/2; 3/2) D. (-1; 1/2; 5/2)
Cau 20. Cho cac diém A (1; 0; 0), B (0; b; 0), C (0; 05 ¢), trong do b> 0, ¢ > 0 va mat phrfmg P)y:y-z+
1 = 0. Xac dinh b va ¢, biét mit phang (ABC) vudng goc véi (P) va khoang cach tir diém O dén (ABC)
bang1/3.

A.b=2vac=2 B.b=12vac=12 C.b=2vac=1 D.b=1vac=2
Cau 21. Cho duong thfmg A: g = yT_l = % Xac dinh toa d6 diém M trén truc hoanh sao cho khoang
cach tir M dén A bang OM vdéi O 1a gbc toa do.

A. (-1; 0; 0) hoac (1; 0; 0) B. (2; 0; 0) hoac (-2; 0; 0)

N

C. (1; 0; 0) hoac (-2; 0; 0) D. (2; 0; 0) hoac (-1; 0; 0)
X=3+t
CAu 22. Trong khong gian vé6i hé toa dd Oxyz, cho hai duong thang A1z {y=t  va Aq:
z=t

—_— == % Tim toa d6 diém M thudc A1 sao cho khoang cach tr M dén A2 béng 1.

A. (6;3;3),(30,0) B.(41,1),(7,44) C.(3,0,0),(7;4,4) D.(52;2),(411)
Cau 23. Trong khong gian vai hé toa do Oxyz, cho hai diém A(2; 0; 1), B(0; —2; 3) va mat phang (P):
2X -y —z+4=0. Tim toa d6 diém M thudc (P) sao cho MA = MB = 3. Biét M c6 hoanh d6 nguyén.
A. (3;-2;3) B. (2;0; 4) C.(-1;0;2) D. (0; 1; 3)
CAu 24. Trong khong gian véi hé toa dd Oxyz, cho mit cau (S): x2 + y? + z2 — 4x — 4y — 4z = 0 va diém
A(4; 4; 0). Tim toa d6 diém B thudc (S) sao cho tam giac OAB déu.
A. (4; 0;4) hoac (0; 4; 4) B. (2; 2; 4) hoac (2; 4; 2)

C. (4;0;4) hoac (8; 4; 4) D. (0; 4; 4) hoac (8; 0; 0)
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X—-2 y+1

Cau 25. Trong khong gian vé6i hé toa dd Oxyz, cho dudng thing A: o - L mit phang

-2 -1
(P): 7 ,
X+y+2z-3=0.Goilla giao diém cua A va (P). Xac dinh toa d6 diem M thudc (P) sao cho MI vuong
gde v6i A va MI = 414,
A. M(=3; =7; 13) hoac M(5; 9; -11) B. M(-3; =7; 13) hoac M(9; 5; -11)
C. M(-7; 13; =3) hoac M(-11; 9; 5) D. M(13; -3; =7) hoac M(9; -11; 5)

' o ~ BAI 6. KHOANG CACH VA GOC
A. KIEN THUC CAN NHO.
1. Khoang cach tir M(xo; Yo; zo) dén mp (o): Ax + By + Cz =0 &
Ax,+By,+Cz,+D
(MO’ (a)) | 2 0 2 2 |
J A’ +B?+C
2. Khoang cach tir diém M1 dén dt A di qua Mo va c6 vecto chi phuong ula;
M,M,,u
oy L955]
u
3. Khoang cach giita hai duong thang chéo nhau A va A’ trong do:

A di qua diém Mo va ¢6 vecto chi phuong u , A" di qua diém Mo' va c6 vecto chi phuong u’

U,u" | MMy’

[.]

4. Géc gitra hai mat phang: Cho (P):A1X+ B,y+C,z+D,=0 va (Q): Ax+B,y+C,z+D, =0. Khi do

d(A,A'):‘[

‘n ‘ AA +BB,+CC,
‘ Hﬂ \/Ai +B2+C? \/AQ +B2+C,?

goc gifra (P) va (Q) 1a a xéc dinh béi: cosa = voin,n, la2

VTPT cua(P)va (Q).

Chay: 0° <o <90° nén déu gia tri tuyét dbi trong cong thirc 1a bat budc.

B. KY NANG

- Thanh thao tinh khoang cach tir mot diém dén mot dudng thang, mot mat phang.

- Rén ki nang tinh khoang céch giira hai dt chéo nhau, xac dinh goc giita hai mit phing...

C. BAI TAP.
Bai 1. Tinh khoang céch tir cac diém M1(1;-3;4) , M2( 0:4 ;1) , M3( 2;-1;0 ) dén mat phéng
(o) :2x-2y+z2-5=0
Bai 2. Lap phuong trinh mit cau tam I(1; 1; -2) va tiép xuc v6i mat phang (P): 2x +y -2z + 1= 0.
Bai3.Cho (P):2x+y-z-2=0,(Q): -4x-2y+2z+1=0.
a) Tinh khoang cach gitra (P) va (Q).
b) Viét phuong trinh mp(R) song song va cach déu 2 mit phang (P) va (Q).
Bai 4. (PH- 2010B). Cho A(1;0;0), B(0;b;0), C(0;0;¢) trong d6 b, ¢ dwong va mat phang
(P): y—z+1 = 0. Xac dinh b va c, biét mp(ABC) vudng gboc véi mit phang (P) va khoang cach tir O

dén (ABC) bang %

Bai 5. Tinh khodng cch tir diém A(1;1;3) t6i dudng thing A: > I 2_Y > 1_z +31
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Bai 6. Tinh khoang cach gitra hai duong théng chéo nhau :
X+1_y -1 -1 y+2 z-3
—=——va(A = =
(A ~Tp o vl )= 1 1 1
Bai 7. Tim trén Oz diém M cach déu diém A( 2; 3; -1 )va mit phang:x + 3y +z-17 =0
X =1+2t
Bai 8. Cho duong thang (d): {y =2—1 va mit phang (o) : 2x -y -2z +1 = 0.
z=3t
Tim cac diém M e (d) sao cho khoang cach tir M dén (o) bang 3
-2 y—3 z+4 X+1 _y- 4 z7-4
- va (d2): =
3 -5 -2 -1
Tim hai diém M, N lan luot tren (d1) va (d2) sao cho d6 dai doan MN nho nhat.
Bai 10. (PH 2003-B) Cho A(2; 0; 0), B(0; 0; 8) va diém C sao cho AC = (0;6;0). Tinh khoang cach tir
trung diém I ciia BC dén duong thang OA.

Bai 11. (DH- 2005A). Cho dudng thang (d):

Bai 9. Cho hai dudng thing (d1)

x-1 _y +3 Z—
-1 2
a) Tim diém | ed sao cho khoang céach tir I dén mp(P) bang 2
b) Tim A la giao diém ctia mp(P) va (d). Viét phuong trinh tham s cua duong thing A nim
trong mp(P), biét A qua A va vudng goc véi d.
Bai 12. (Du bi BH- 2006D). Cho A(1; 2; 0), B(0; 4; 0), C(0; 0; 3)
a) Viét phuong trinh duong thang d qua O va vudng goc voi mp(ABC).
b) Viét phuong trinh mp(P) chira OA sao cho khoang cach tir B dén mp(P) bang khoang cach
tir C dén mp(P)
Bai 13. Lap phuong trinh mit phing (P) qua A(1; 0; 5) va song song véi mp 2x -y + z — 17 = 0 va mat
phang (Q) qua diém B(1; -2; 1), C(1; 0; 0), D(0; 1; 0). Tinh goc hop boi (P) va (Q).
Bai 14. Lap phuong trinh mit phang (P) chira Oz va tao vé6i (Q):2x+y — 5z =0 mot goc 60°.

3 vamp(P): 2x +y-2z+9=0.

D. BAI TAP TRAC NGHIEM q ,
Cau 1. Cho mat phang (P): 2x —y — 2z — 8 = 0 va diém M(-2; —4; 5). Tinh khodng cach tor M dén (P).
A. 18 B.6 C.9 D.3

Céu 2. Cho hai mit phang (P): 2x — 3y + 6z + 2 = 0 va (Q): 2x — 3y + 6z + 9 = 0. Tinh khoang cach
giita hai mat phang (P) va (Q).

A.8 B.4 C.2 D.1
Cau 3. Trong mit phang Oxyz, cho tir dién ABCD c6 A(2;3;1), B(4;1; -2), C(1;3;2), D(-2;3;-1).D dai
duong cao ké tu D cuia tir dién 1a

Al B. 4 C.3 D.2
Cau 4. Cho diém A(1; 0; 1), B(0; 2; 3) va C(0; 0; 2). BJ dai dudng cao ha tir C cua tam gidc ABC la
A .2 B.3 C.1/2 D.1
-1 _y- 2 z+3 ., \ L X
Cau 5. Cho A(-2; 2; 3) va dudng thang (A) 5 . Tinh khoang cach tir A dén(A).
A.35 B.543 C.2+5 D.5+2
Cau 6. Tinh khoang céach giita hai duong thang di: x-1 = y=1 = 2-3 , da: x+1 = y-2 = 2-2 .
2 1 4 1 2 -1
3 2 1 5
A — B. — C. — D. —
N7 N7 N7 N

Cau 7. Cho bdn diém A(1; 1; 0), B(0; 2; 1), C(1; 0; 2), D(1; 1; 1).Tinh thé tich khéi t&r dién ABCD.
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A.1/6 B.1/3 C.1/2 D.1
Cau 8. Cho cac diém S(3; 1; -2), A(5; 3; -1), B(2; 3; —4), C(1; 2; 0). Tim toa do hinh chiéu vudéng goc
H ciia S trén mit phang (ABC).

A. H(8/3; 8/3; -5/3) B. H(9/4; 5/2; -5/4) C. H(5/2; 11/4;-9/4) D. H(5/3; 7/3; -1)
Céu 9. Cho dudng thing A: x-1 = % _Z +12
cua A v6i (P), M 1a diém thudc A. Tinh khodng cach tir M dén (P), biét MC = /6 .

A.2 B.3 C.2/3 D. 4/3
Cau 10. Trong khong gian véi hé toa do Oxyz, cho diém M(1; 1; 2). Tim diém N thudc mit phang Oxy
sao cho d¢ dai doan thang MN 12 ngan nht.

A.(1;1;0) B.(1;2;2) C.(2;1;0) D. (2; 2;0)
Cau 11. Trong khong gian véi hé toa do Oxyz, cho cac diém A(1; 2; 3), B(3; 2; 1). Goi M 1a diém
thudc mat phang Oxy. Tim toa do ciia M dé P = \m +MB | dat gia tri nho nhat.

A.(1;2;1) B.(1;1;0) C.(2;1;0) D. (2; 2;0)
Cau 12. Trong khong gian véi hé toa d§ Oxyz, cho cac diém A(1;1;0),B(3;0;5),C(2;2; 1). Goi M la
mot diém chay trén mit phang Oyz. Gia tri cia P = MA? + MB2 + MC? dat gia tri nho nhat khi M c6
toa dd la

A.(0; 2;1) B.(0;1;3) C.(0; 2; 3) D. (0;1;2)
Cau 13. Trong khong gian véi hé toa d§ Oxyz, cho cac diém A(1;2;0),B(0; 1;5), C(2; 0; 1). Goi M 1a
mot diém chay trén mit phang Oyz. Gia tri nho nhit cua P = MA2 + MB2 + MC? 13

va mit phing (P): x — 2y + 2z - 3=0. Goi C la giao diém

A. 23 , B. 25 C.27 D.21 ’
Cau 15. Cho mat phang (P): 2x —y — 2z — 8 = 0 va diém M(-2; —4; 5). Tinh khoang cach tor M dén (P).
A. 18 B.6 C.9 D.3

Cau 16. Cho hai mit phang (P): 2x — 3y + 6z + 2 = 0 va (Q): 2x — 3y + 6z + 9 = 0. Tinh khoang cach
giita hai mat phang (P) va (Q).

A.8 B.4 C.2 D.1
Cau 17. Trong mit phang Oxyz, cho t dién ABCD c6 A(2;3;1), B(4:1; -2), C(1:3;2), D(-2;3;-1).Do
dai duong cao ké tur D cua tir dién 1a

Al B.4 C.3 D.2
Cau 18. Cho diém A(1; 0; 1), B(0; 2; 3) va C(0; 0; 2). B¢ dai dudng cao ha tir C ctia tam giac ABC 1a
A.2 B.3 C.1/2 D.1
R e 2 x-1_y-2_z+3 _, s A 4k
Céau 19. Cho A(-2; 2; 3) va duong thang (A): S = " . Tinh khoang cach tir A dén(A).
A.35 B.5+3 C.2+5 D.5+2

Xx-1 y-7 z-3 X+1 y-2 z-2

Cau 20. Tinh khoang céach gitta hai dudng thang di: , d2: :
1 4 1 2 -1
3 2 1 5
A — B. — C. — D. —
J14 J14 J14 J14
Cau 21. Cho bdn diém A(1; 1; 0), B(0; 2; 1), C(1; 0; 2), D(1; 1; 1).Tinh thé tich khéi tir dién ABCD.
A.1/6 B. 1/3 C.1/2 D.1

Cau 22. Cho cac diépl S(3; 1;-2), A(5; 3; 1), B(2; 3; —4), C(1; 2; 0). Tim toa d¢ hinh chiéu vudng goc
H cua S trén mat phang (ABC).
A. H(8/3; 8/3; -5/3) B. H(9/4; 5/2; -5/4) C. H(5/2; 11/4;-9/4) D. H(5/3; 7/3; -1)
X-1_y_z+2
1 -1
diém ctia A v6i (P), M 1a diém thudc A. Tinh khoang cach tir M dén (P), biét MC = /6 .

Cau 23. Cho duong thiang A: va mit phing (P): x — 2y + 2z - 3= 0. Goi C 1a giao
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A2 B.3 C.2/3 D. 4/3
Cau 24. Trong khong gian voi hé toa d6 Oxyz, cho diém M(1; 1; 2). Tim diém N thudc mit phang Oxy
sao cho do dai doan thang MN 14 ngan nhét.

A.(1;1;0) B.(1;2;2) C.(2;1;0) D. (2; 2;0)
Cau 25. Trong khong gian v6i hé toa do Oxyz, cho cac diém A(1; 2; 3), B(3; 2; 1). Goi M 1a diém
thudc mat phang Oxy. Tim toa d6 ciia M dé P = |M—A +MB | dat gia tri nho nhat.

A.(1;2;1) B.(1;1;0) C.(2;1;0) D. (2; 2;0)

| BAI TAP TONG HOP | ‘
Cau 1: Trong khong gian Oxyz, cho duong thang d va mat phang (P) lan lugt c6 phuong trinh

:X—+3:y—+1:i,(P):x—3y+22+6:0.
2 1 -1 : i i
Phuong trinh hinh chiéu ctia duong thang d I1én mat phang (P) la:
x =1+31t x=1-31t x =1+31t x=1+31t
A. Jy=1+5t B. <y=1+5t C.y=3+5t D. {y=1+5t
z=-2-8t z=-2-8t z=-2-8t z=2-8t
Cau 2: Trong khong gian Oxyz, cho diém 1(1;3;-2) va duong thing A: X=4_ y;4 _Z +13 :

Ph?u:ong trinh mat cﬁu‘(S) c6 tam 1a diém I va cét A tai hai diém phan biét A, B sao cho doan
thang AB c6 d¢ dai bang 4 c6 phuong trinh la:
A. (S):(x—l)2 +(y—3)2 +2°=9 B. (S):(x—l)2 +(y—3)2 +(z—2)2 =9

C. (S):(x—l)2 +(y—3)2 +(z+2)2 =9 D. (S):(x—l)2 +(y+3)2 +(z+2)2 =9
Cau 3: Trong khong gian Oxyz, cho mit cau (S):x*+y*+(z- 2)" =1 va mit phing
(0):3x+4z+12=0. Khi d6 khang dinh nao sau day ding?

A. Mit phang (o) di qua tim mdt cu (S).

B. Mat phang (o) tiép xtic mit cau (S).

C. Mit phang (o) cdt mdt cau (S) theo mot dudng tron.

D. Mit phing (o) khong cit mt cau (S).
CAu 4: Trong khéng gian Oxyz, cho cac diém A(2;-1,6),B(-3,-1,-4), C(5-10), D(3;2;1).

Tinh thé tich V cua t& dién ABCD.
A. 30 B. 40 C.50 D. 60

Cau 5: Trong khong gian Oxyz, cho mit cau (S):x* +y® +2% + 2x+4y—6z-11=0 va mat
phing (P):2x+6y—-3z+m=0. Tim tit ca c4c gi4 tri cia m d€ mit phing (P) cit mdt cau (S)

theo giao tuyén 1a mot dudng tron c6 ban kinh bang 3.

A. m=4 B. m=51 C. m=-5 D. {szl
— |m=-5

Cau 6: Trong khong gian Oxyz, cho bén diém A(6;-2;3),B(0;16),C(2;0;-1), D(410). Goi

(S) 1a mat cau di qua 4 diém A, B, C, D. Hay viét phuong trinh mit phang tiép tic voi mit cau
(S) tai diem A.
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A. 4x-y-9=0 B. 4x-y-26=0 C. x+4y+3z-1=0 D. x+4y+3z+1=0
Cau 7: Trong khong gian Oxyz, cho diém A(-3;2;5) va mit phang (P):2x+3y-5z-13=0.

Tim toa do diém A’ ddi xtmg vé6i diém A qua mit phang (P).
A. A'(1;8-5) B. A'(2,-4;3) C. A'(7:6,-4) D. A'(0;1,-3)

Cau 8: Trong khong gian Oxyz, cho A(2;0;-1),B(L-2;3),C(0;12). Toa do hinh chiéu vuéng
gdc ciia goc toa d6 O 1én mit phang (ABC) 1a diém H, khi d6 H la:

A H(li 1) B. H(ll lj c. H(li lj D, H(li lj
2 2 32 2 3 2 2
Cau 9: Trong khong gian Oxyz, cho mit cau(S):x* +y? +2° —8x +10y -6z +49=0 va hai mit
phing (P):x-y-z=0,(Q):2x+3z+2=0. Khing dinh nio sau day dung.
A. Mat céu (S) va mat phéng (P) cét nhau theo giao tuyén 1a mdt duong tron.
B. Mit cau (S) va mat phang Q) cat nhau theo giao tuyén 1a mot duong tron.

C. Mat cau (S) va mat phang Q) tlep xuc nhau.
D. Mit cau (S) va mat phang (P) tiép xtc nhau.

Cau 10: Trong khong gian Oxyz, cho diém M(2;-11) va duong thang A: XT_l _y+l :g. Tim

toa d6 diém K hinh chiéu vudng goc ctia diém M trén duong thang A.

12 12 3 9 99 - 6 6 6 3 33

Cau 11: Trong khong gian Oxyz, cho duong thing (d): X;?’ = yl_l = Z;5 va mit phang

(P):x+y-2-1=0.C6 tat cd bao nhiéu diém thudc dudng thiang (d) sao cho khoang cich tir

diém d6 dén mat phing (P) bing /3.
A. V6 s6 diém B. Mot C. Hai D.Ba
Cau 12: Tim toa do giao diém cia dudng thing d: > I 2_ y_ll . ;3 va mit phiang (Oxz).
A. (2;0;3) B. (10;2) C. (-2;0;-3) D. (3,0;5)
Cau 13: Trong khong gian Oxyz, cho mit cau (S):x* +y’ +2” +4x-6y+m=0 va dudng thing
(d): % = yT_l = ZTH Tim m dé (d) cit (S) tai hai diém M, N sao cho d dai MN bang 8.
A . m=-24 B. m=8 C. m=16 D. m=-12
Cau 14: Trong khong gian cho ba diém A(5;,-2;0),B(-2;3;0) va C(0;2;3). Trong tim G cua
tam giac ABC ¢6 toa do:
A (L11) B. (2;0,-1) C. (12:1) D. (LL-2)
Cau 15: Trong khong gian cho ba diem A(13,1),B(4;3;-1) va C(17;3). Néu D la dinh tht 4
cua hinh binh hanh ABCD thi D ¢6 toa do la:
A. (0;9;2) B. (2,5;4) C. (2:9;2) D. (-2,7;5)
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Cau 16: Cho a=(-2;0;1),b=(13;-2). Trong c4c khang dinh sau khing dinh nao ding:

A. [5; B] =(-1-12) B. [5; B] =(-3,-3,-6) C. [5; 5] =(3,3,-6) D. [5; 5} =(L1-2)
Cau 17: Cho duong thing di qua diém A(L4;-7) va vudng géc véi mit phang
(0):x+2y-2z-3=0 c6 phuong trinh chinh tac 1a:

A.X—].:y—_L].:—ﬂ B_X_lzu:ﬂ
2 2 2 2
x-1 z+7

C.T:y+4:T D X—lzy—4:Z+7
Cau 18: Trong khong gian Oxyz cho dudng thang (A): X;?’ = y+12 i Y mit phang
(0):x—4y—4z+5=0. Trong cac khing dinh sau khang dinh nao dung ?

A. Géc giita (A) va (o) bing 30° B. (A)e(a)

C.(A)L(a) D. (A)//(a)

Cau 19: Trong khong gian Oxyz, cho ba diém M(3;1;1),N(4;8;-3),P(2;9;~7) va mit phing
(Q):x+2y-z-6=0. Dudng thing d di qua G, vudng géc véi (Q). Tim giao diém A clia mit
phang (Q) va duong thang d, biét G 1a trong tAm tam gidc MNP.

A A(121) B. A(-2;-1) C. A(-1-2;-1) D. A(2;-1)

PHUONG PHAP TQA PQ TRONG KHONG GIAN
Thoi gian lam bai: 45 phut

PE KIEM TRA
Cép dp tu duy
Chii d@&/Chuian KTKN - < <
Nhan biét Th‘c;ng Van ?ung Van dung Cong
hi¢u thap cao

1. H¢ toa dg trong khong gian Cau 1l Cau 7 13
Biét cach tim toa dd diem, véc - - - -
to. Thuc hién dugc cac phép Cau 2 Cau 8 Cau 9 Cau 12 52%
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toan véc to. Tinh dlIOC tich Vf:) Cau 3 Cau 10 Cau 13
huong veéc to va cac bai toan ve
mat cau. Cau 4 Cau 11
Cau 5
Cau 6
6 2 3 2
Cau 14 Cau 21 Cau 24
. Céu 15 Cau 18 Cau 22 Céau 25 12
2. Phuong trinh mét phang
Vict phuong trinh mat phang, vi |  Cau 16 Céau 19 Cau 23
. 2. . : 48%
tri twong doi cua hai mp, tinh N N
duoc k/c tir mot diém dén mp. Cau 17 Cau 20
4 3 3 2
10 5 6 4 25
Cong
40% 20% 25% 15% 100%
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>3 TOANATUFA=Z:

NG

BANG MO TA CHI TIET NQI DUNG CAU HOI PE KIEM TRA
PHUONG PHAP TOA PQ TRONG KHONG GIAN

DE KIEM TRA
Chii dé Cau N¢i dung
1 Nhan biét: CT tinh toa do trong tdm ctia mot tam giac
2 Nhén biét: CT tinh khoang cach giita hai diém
L. Hé tea d0| 3 | Nhan biét: Viét phuong trinh mit cau
trong khong gian Nhan bidt - Toa do ctia md
Biét cdch tim toa 4 an 1e’t : Toa dg cua mot vecto 7
do diém, véc to. 5 Nhan biét: Toa do trung diém doan thang
Thyc hién duogc 6 | Nhan biét: Tim tAm va bk mat cau
cac phep toan Yec 7 Thong hiéu: Viét pt mat cau
to. Tinh dugc tich . T - —
v huéng véc to 8 Thong hiéu: ’Cong vecto, r}han vecto vo1 mot s
va céc bai toan vé 9 Van dung thap: Toa do diém
mat cau. 10 | Van dung thip: Ung dung ciia vecto
11 | Van dung thip: Kién thirc lién quan téi mat cau.
12 Van dung cao: Tim toa do diém dé dd dai 16n nhat
13 Van dung cao: PT mat cau di qua 4 diém
14 Nhan biét: Pt mat phéng theo doan chan.
15 | Nhan biét: Xac dinh VTPT ctia mp
16 | Nhén biét: Lap phuong trinh mp trung truc cta doan thang
17 | Nhan biét: Khoang cach tir 1 diém t6i 1 mp
2. Phuong trinh 18 Thong hiéu: Lap PTMP biét mot diém va song song voi MP cho
mit phing trudc :
Viét phuong trinh | 19 | Thong hicu: DY dai doan thang
mit phang, vitri | 20 | Van dung thap: Lap phuong trinh mp di qua ba diém cho trudc.
twong i clia hai ™ ™31 qung thdp: Tim toa 6 diém thir 4 dé 12 hbh
mp, tinh duoc k/c - . — — —
tr mot didm dén 22 | Van dung thap: Viét phuong trinh ti€p xtic véi 1 mat phang
mp. 23 Van dung thap: Viét phuong trinh mit phang di qua 2 diém va
vudng goc voi 1 mp
24 Van dung cao: Tinh thé tich tr dién
o5 Van dung cao: Cho diém A va mp (P). Mp(Q) song song véi (P) va

cach déu (P), (Q). Viét phuong trinh mp (Q).
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DE KIEM TRA

Cau 1. Trong khong gian Oxyz. Cho ba diém A(1;1;3); B(-1; 3; 2); C(-1;2;3 ). Toa do trong
tam G cua tam giac ABC la.

A. G(0; 0; 6). B. G(0;3/2;3). C. G(-1/3;2; 8/3). D. G(0;3/2;2).
CAu 2. Trong khong gian Oxyz, khoang cach gitta hai diém A(2;3:4) va B(6;0;4) bang :

A 29, B.\52. C.5 D. 7
Céau 3. Trong khéng gian Oxyz, phuong trinh mét cau tim I(2;1;-2) ban kinh R=2 I&:
A X +y +2°+2x-4y-62+10=0 B. X’ +y*+7°-4x-2y+4z+5=0
C. (x—l)2 +(y—2)2 +(z +3)2 =3 D. (x+1)2 +(y+2)2 +(z—3)2 =2°
Cau 4. Trong khong gian Oxyz, cho a = 2i+ j—5k . Khi d6 toa do cua a la:
A. 5:(2;1;—5) B. 5:(2;1;0) C. 52(_2;_1;5) D. g:(Z;O;—S)

CAu 5. Cho ba diém A(1;1;3); C(-1:2;3). Toa d¢ trung diém I ctia doan AC la

A. 1(0; 0; 6); B. 1(0;3/2;3); C.1(-1/3;2;8/3) D. 1(0;3/2;2);
Cau 6. Cho mit cau (S) tm I ban kinh R va c¢6 phuong trinh: x? + y? + 22 —x+2y+1=0 Trong
cic ménh dé sau, ménh dé nao ding

A. |(—1;1;oj va R:i B. I(l;—l;OJ va R:1
2 4 2 2
C. |(1;—1;0j va R:i D. |(—1;1;oj va R:l
2 J2 2 2
CAu 7. Phuong trinh mit cau (S) qua diém A( 1;2; 0) va c6 tam 1a gbc toa do O la.
A 2x*+y?+22 =5 B. x?+2y?+3z°=5
C. x?+y?+27°=5 D. x*+y*+z°=5
Cau 8. Cho ba véc to a=(5-7;2);b=(0;3;4);c = (-113) . Toa dd véc to n=3a+ 4b+2c. la
A. n=(13;,-7;28)  B. n=(13;1;3); C.n=(-1;-7:2); D.n=(-1:28;3)
Cau 9. Trong khdng gian Oxyz, cho vecto AO =3(i+4]j)-2k+5]. Toa df ciia diém A 14
A. (3,-2;5) B. (-3,-17;2) C. (317;-2) D. (3,5;-2)

- -

Céu 10. Trong khong gian Oxyz, cho 3 vecto 5:(—1;1;0); b=(4%0); c=(LL1). Trong cac
ménh dé sau, ménh dé nao dang?
A. ac=1
C. cos(B,E) =%
Cau 11. Trong khong gian Oxyz, cho mit cau (S): (x +1)2 +(y—2)2 +(z —3)2 =12. Trong cac
ménh dé sau, ménh dé nao sai:
A. S co tam 1(-1;2;3) B. S c6 ban kinh R=243
C. S di qua diém M(1;0;1) D. S di qua diém N(-3;4;2)
Cé}u 12. Trong khong gian véi hé truc toa d§ Oxyz, 9h0 hai diém A(1;2;2), B(5;4;4). Toa do
diém M nam trén truc Ox sao cho MA? + MB? 16n nhat 1a:
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A. M(0;0;0) B. M(0;3;0) ‘C. M(3;0;9) 7 D. M(-3;0;0)
Cau 13. Trong khéng gian Oxyz, ban kinh mat cau di qua bon diém A(1;0;0), B(0;1;0), C(0;0;1) va
D(1;1;1) la:

e ;
A B. C.v3 D. =
V2 = 2 o W3 4
Cau 14. Trong khong gian Oxyz. Cho bon diém A(1; 0; 0); B(0; 3; 0); C(0; 0; 6). Phuong trinh
mat phang (ABC) la.
A X Y 21 Box#2y+z6=0 C. 2+Yi1Z-3 D.6x+2y+z-3=0
1 3 6 1 3 6

Cau 15. Cho mat phang (P): X+ y + 2 = 0. Khang dinh nao sau day SAI?

A. VTPT ctia mit phang (P) 1a n= (1,3,0)

B. Mit phang (P) song song v6i Oz

C. Biém M(-2:0;0) thudc (P)

D. Mit phang (P) song song v&i mit phang (Oxy)

Cau 16. Trong khong gian Oxyz, cho 2 diém A(4;-1;3), B(-2;3;1). Phuong trinh mit phang

trung truc cua doan AB la:

A 3x-2y+z+3=0 B.6x-4y+2z+1=0 C.3x-2y+z-3=0 D.3x-2y-z+1=0
Cau 17. Cho diém A (-1; 3; - 2) va mat phang (P): x-2y—2z+5=0. Khoang cach tir A dén (P) la.
A 2 B. 32 c.3 D.5

A 7 Lo | 5 3

Cau 18. Phuong trinh mp(o) di qua diém M(1,-1,2) va song song v&i mp () :2x-y+3z-1=0

la

A 6x+3y+22-6=0 B. x+y+2z-9=0 C. 2x-y+3z-9=0

D. 3x+3y-z-9=0

Cau 19. Trong khong gian Oxyz. Cho A( 4; 2; 6); B(10; - 2; 4), C(4; - 4; 0); D( - 2; 0; 2) thi t&
gidc ABCD la: hinh

A. Thoi B. Binh hanh C. Chir nhat D. Vuong

Cau 20. Trong khong gian Oxyz, cho B(0;-2;1); C(1;-1;4);D(3;5;2). Phong trinh mat
phéing (BCD) la.

A. -5x+2y+z+3=0 B. 5x+2y+7+3=0. C. -5x+2y+z-3=0 D. -5x+2y-z+3=0

Cau 21. Trong khong gian Oxyz. Cho 3 diém M(2;1;3), N(4;0;-1); P(-2;3;1). Néu MNPQ la
hinh binh hanh thi toa d6 diém Q 1a:

A. (0;-2;3) B. (0;-2;-3) C. (0;2;-3) D. (-4;4;5)

Céau 22. Trong khong gian Oxyz, cho A(3;-2;-2);B(3:;2;0);C0;2;1);D(-1;1;2).Ph-
ong trinh mat ciu tam A tiép xiic v6i mat phang (BCD) 1a.

A, (x+3)2+(y-2)° +(z-2)* =14 B. (x+3)*+(y-2)* +(z-2)* =14
C. (x=3)*+(y+2)’ +(z+2)* =14 D. (x=3)*+(y+2)? +(z+2)* =14

Cau 23. Trong khong gian véi hé toa do Oxyz, cho hai diém A(2;4:1),B(-1;1;3) va mit phang
(P): x-3y+2z-5=0.Phuong trinh mit phang (Q) di qua hai diém A,B va vudng gbc voi mat
phang (P) la.

A. (0):2y+3z-11=0 B. (Q):y+3z-11=0

NHOM TRUONG THPT SON DUONG, NOI TRU ATK SON DUONG, THPT HA LANG 33



( ’ &Y ‘S oANTTUIAZ:

C. (Q):2y+3z+11=0 D. (Q):y+3z+11=0
Céau 24. Trong khong gian vdi hé toa do Oxyz, cho tir dién ABCD c6 A(1;0;0), B(2;1;1),

C(0;3:-2), D(1;3;0). Thé tich t&r dién d3 cho la

B. L c.t D.6
2 6
CAu 25. Cho mit phing (P): 2x -y +2z -3 =0. Phuong trinh ctia mit phang (Q) song song véi
mit phang (P) biét (Q) cach diém A(1;2;3) mot khoang bang 5 1a.
A. (Q): 2x -y +2z +9=0 B. (Q): 2x -y +2z + 15 =0
C. (Q): 2x -y +2z — 21=0 D. Ca A, C déu dung.

Al
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