Trin ST Ting hoctoancapba.com PP toa dé trong khong gian

TPKG 01: VIET PHWONG TRINH MAT PHANG

Dang 1: Viét phwong trinh mit phing bang cach xac dinh vecto phap tuyén

Caul. Trong khong gian véi hé toa do Oxyz, cho haiq diém A(2;4;1), B(—1;71;3) va mat phéng
(P): x—-3y+2z-5=0. Viet phuong trinh mat phang (Q) di qua hai diém A, B va vudng
goc voi mit phing (P).

« (0) di qua A, B va vuing géc véi (P) = (Q) ¢6 VTPT ji = ip, AB| = (0;-8,~12) % 0

=(0):2y+3z-11=0.
Cau hoi twong tu:
a) Voi A(1; 0; 1),B(2;1;2), (P): x+2y+3z+3=0. DS: (Q):x-2y+z-2=0

Cau 2. Trong khong gian voi hé toa do Oxyz, viét phuong trinh mat phang (P) di qua hai diém

x=-1+¢
A(2;1;3),B(1;-2;1) va song song véi duong thfmg d:qy=2t
z=-3-2t

eTacd BA=(1:3;2),d co VTCP ii = (1:2:~2).

n

Goi ii ld VIPT ciia (P) = {’7‘ TBA = chon i = BA,ii] =(-10;4;-1)
u

= Phuong trinh cua (P): 10x -4y +z-19=0.

Cau3. Trong khong gian véi hé toa do Oxyz, cho 2 duong thang (d,) Va (d,)c6 phuong trinh:

x—=1 y+1 z-2
d); = = )
(1)2 3 1

(d,)va (d,) .

x—4 y-1 z-3
6 9 3

(dy): . Lap phuong trinh mat phang (P) chira

e Chirng to (di) Il (d2). (P): x+y-52+10=0

Cau4. Trong khong gian voi hé toa d6 Oxyz, cho mit cau (S) c6 phuong trinh:
X%+ y2 +722—2x+ 6y—4z—2=0. Viét phuong trinh mit phiang (P) song song vdi gia clia
véc to v = (1;6;2), vudng goc voi mit phang(a): x +4y+z—11=0 va tiép xuc véi (S).

e (S)cotam I(1; —3; 2) va ban kinh R = 4. VTPT cua () la n=(1;4;1).

= VTPT ciia (P) la: 7ip =[7i,V]=(2~1;2) = PT ciia (P) c6 dang: 2x—y+2z+m=0.
m=-21
m=3

Vay: (P): 2x—y+2z+3=0 hodac (P): 2x—y+2z-21=0.

Vi (P) tiép xiic véi (S) nén d(I,(P)) =4 < [

Cau5. Trong khong gian voi hé toa do Oxyz, cho diém M(1; —1; 1) va hai duong thang
@) 2= @) X212 Ching minh ring diém M. d. d, cing
o2 3 2 5
nam trén mot mat phang. Vi€t phuong trinh mat phang do.

e d qua M (0;-1;0) vaco 4, =(1,-2;-3), d, qua M,(0;1;4) vaco u, =(1;2;5).

iy | = (4-8:4)#0, MM, =(0:2:4) = [fi:ii, | MM, =0 = d,.d, dong phing.
Goi (P) la mdt phang chira d;,d, = (P) co VIPT n=(L;2;—1) va di qua M1 nén co
phuong trinh x+2y—z+2=0. Kiém tra thay diem M(1;-1;1) € (P).
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Dang 2: Viét phwong trinh mit phing lién quan dén mit ciu

Cau 6. Trong khong gian véi hé toa do Oxyz, cho dudng thing d: XT_?) = yT_3 =*va mit cau

(S): x> +y>+7%—2x—2y—4z+2=0. Lap phuong trinh mit phing (P) song song v&i d va
truc OX, dong thoi tiép xac véi mat cau (S).

e (S) cotam I(1; 1; 2), ban kinh R = 2. d c6 VTCP i =(2;2;1).
(P) /1 d, Ox = (P) ¢ VTPT ii =[ii,i | = (0;1;—2) = PT ciia (P) cé dang: y—2z+D=0.

—|1_4+D|=2 slp-3=25 & D=3+2V5
V12422 D=3-25

=(P): y=2z43+2J5=0  hodc (P): y—2z+3-25=0.

(P) tiép xiic véi (S) < d(I,(P))=R <

Cau7. Trong khong gian voi hé toa do Oxyz, cho mit cau (S): X%+ y2 472 +2x —4y—-4=0va
mat phang (P):x+z-3=0. Viét phuong trinh mat phing (Q) di qua diém M(3;1;-1)
vudng goc véi mit phang (P) va tiép xuc véi mit cau (S).

e (S) co tam I(-1; 2; 0) va ban kinh R = 3; (P) c6 VTPT 7, = (1;0;1).
PT (Q) di qua M ¢6 dang: A(x—3)+B(y—1)+C(z+1)=0, A>+B*>+C*> %0

(Q) tiép xiic véi (S) = d(1,(Q)) = R < |-4A+ B+Cl=3VA% + B* +C? *)
Q) L(P) =iy 7, =0 A+C=0&C=-A (%)

Tir (%), (**) = |B—5Al=3v24% + B> < 8B>-7A> +10AB=0 < A=2B v TA=-4B
e Vi A=2B.ChonB=14=2C=-2=PT(Q): 2x+y—-2z-9=0
e V6i TA=—4B. Chon B=-7,A=4,C=-4 =PT (Q): 4x—7y—4z-9=0
Cdu hoi tuong tu:
a) V6i (S):x* +y* +22 —2x+4y—4z+5=0, (P):2x+y—62+5=0,M(1;1;2).
DS: (Q):2x+2y+7z—-6=0 hoac (Q):11x—-10y+2z-5=0.

Cau8. Trong khong gian véi hé truc Oxyz, cho mit cau (S): X%+ y2 +22—2x+ 4y+2z7-3=0.
Viét phuong trinh mit phang (P) chira truc OX va cat mat cau (S) theo mot duong tron co
ban kinh r =3.

e (S) co tam I(1; -2; —1), ban kinh R = 3. (P) chira Ox = (P): ay + bz = 0.
Mat khac dwong tron thiet dién co ban kinh bang 3 cho nén (P) di qua tam 1.
Suyra:-2a-b=0 <b=-2a (a=0) = (P):y—-2z=0.

Cau 9. Trong khong gian v6i hé truc Oxyz, cho mit cau (S): x? +y2 +72242x —2y+2z-1=0
x—=y—-2=0

2x-z-6=0"
(S) theo mdt duong tron ¢6 ban kinh r=1.

va duong thang d : { Viét phuong trinh mat phang (P) chira d va cit mit cau

e (S)cétam I(-1;1;—-1), ban kinh R = 2.

PT mdt phang (P) c6 dang: ax+by+cz+d =0 (a® +b* +c* £0).
Chon M(2;0;,-2),N(3;1;0)ed .
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M e(P) B B B
Tacé: )N e(P) - a=b,2c=—(a+b),d=-3a-b €]
17a=-7b,2c=—(a+b),d=-3a-b (2)
d(1,(P)) =R -1
+Voi(l) = (P): x+y—-z—-4=0 + Voi (2) = (P): Tx—17y+5z-4=0
Cau 10. Trong khéng gian voi hé toa d6 Oxyz, cho hai duong thing 4 :%=y—_11=§,
x-l oy oz A 2,2 2 3 y .
TTTT va mdt cau (S): x“+y“+z°-2x+2y+4z-3=0. Viét phuong trinh

tiép dién cua mit cau (S), biét tiép dién d6 song song voi hai dudng thang Az va Ax.

e(P): y+z+3+3J2=0 hoic (P): y+z+3-3v2=0

Cau11. Trong khong gian v&i hé toa d6 Oxyz, cho miat cau (S) c6 phuong trinh
x? +y2 +72 —2x+4y—6z—11=0 va mit phang (@) c6 phuong trinh 2x + 2y —z + 17 = 0.

Viét phuong trinh mat phang () song song véi () va cit (S) theo giao tuyén 1a duong tron
c6 chuvibang p=6r.

eDo (p) Il (o) nén (B) co phuong trinh 2x +2y—z+ D=0 (D=17)
(S) co tam I(1; —2; 3), ban kinh R = 5. Puwong tron c¢6 chu vi 6 xnén c6 ban kinh r = 3.
Khoang cach tir 1 t6i (B) 1ah = VR? —r? =52 —32 =4

Do d \2.1+2(—2)—3+D\:

D=-7
D =17 (loai)

4<:>|—5+D|=12<:{

V24224 (1)

Vay (B) co phuong trinh 2x+2y—z-T7=0.

Cau hoi twong tu:

a) (S):x2+y2+22+2x+4y—6z—11:O, @):2x+y—-2z+19=0, p=8r.
DS: (b):2x+y—-2z+1=0
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Dang 3: Viét phwong trinh mit phing lién quan dén khoang cich

Cau 12. Trong khong gian v6i hé toa d6 Oxyz, viét phuong trinh mit phang (P) qua O, vudng
gdc voi miat phang (Q): x+y+z=0 va cach diém M(1; 2; —1) mot khoang bang \/5 :

o PT mdt phing (P) qua O nén cé dang: Ax+By+Cz=0 (véi A2+ B +C? #0).
oVi(P) L(Q)nén: 1.A+1.B+1.C=0 < C=-A-B (1)
|A+2B-C|

e dM,(P)=+2 &
\/A2 +B2 +C2

=2 & A+2B-0 =2A*+B*+CY)  (2)

B=0 3)
8A+5B=0 (4)
eTir(3):B=0=C=-A. Chond=1C=-1=(P): x—z=0

oTir(4): 84 +5B=0.ChonA=5B=-8=C=3=(P): 5x—8y+3z=0.

Tir (1) va (2) ta duoc: 8AB+5B> =0 < {

Cau 13. Trong khong gian v&i hé truc toa dd Oxyz, cho duong thiang A : x=1 :yT_3:§ va
diém M(0; —2; 0). Viét phwong trinh mit phang (P) di qua diém M, song song v&i dudng

thang A, dong thoi khoang cach d giita duong thang A va mat phang (P) bang 4.

e Phuong trinh mp (P) di qua M(0; —2; 0) ¢6 dang: ax+by+cz+2b=0 (a®> +b*+c% #0)
Adi qua diem A(1; 3; 0) va ¢6 mét VICP i = (1;1;4)

AJ(P) a+b+4c=0 A

Ta co: la+ 50 a=ac

" {d(A;<P>>=d© ——=4 @{a:_%
a +b +c

e Voi a=4c. Chon a=4,c=1= b=-8= Phuong trinh (P): 4x—-8y+z-16=0.
e Voi a=-2c. Chon a=2,c=-1= b=2 = Phuong trinh (P): 2x+2y—-z+4=0.
Cdu hoi tuong tu:

@) Voi A:F=2 =L v030).a 23,
1 1 4
DS: (P):2x+2y—2z—-8=0 hodc (P):4x—8y+z+26=0.

xX=t
Cau 14. Trong khéng gian véi hé toa do Oxyz, cho duong thang (d):{y=—-1+2¢ va diém
z=1
A(-1;2;3). Viét phuong trinh miat phang (P) chira duong thang (d) sao cho khoang céach tir
diém A dén mat phing (P) bang 3.

e (d) di qua d@iém M(0;—1;1) va c6 VTCT i =(1;2;0) . Goi i = (a;b;c) Véi a> +b> +c* %0
12 VTPT cuia (P) .

PT mat phang (P): a(x-0)+b(y+1)+c(z—-1) =0 ax+by+cz+b—-c=0 ().

Do (P) chiva (d) nén: urni=0<a+2b=0<a=-2b (2)

‘—a+3b+2c‘ ‘5b+2c‘ \/ﬁ

d(A(P))=3 e —-L=3c 1 — L =3 5h+2c|=3V5b" +c
) e S e P

©4b? —dbe+c? =0 (2b—c) =0 c=2b 3)

Tir (2) va (3), chon b=—1 = a=2,c=-2 = PT mgt phang (P): 2x—y—2z+1=0.
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Cau 15. Trong khong gian véi hé toa do Oxyz, cho cac diém M(—1;1;0), N(0;0;-2),1(1;1;1). Viét
phuong trinh mit phing (P) qua A va B, dong thoi khoang cach tir I dén (P) bang \/5 .

e PT mdt phang (P) c6 dang: ax+by+cz+d =0 (@ +b>+c? #20).

Me(P

Ta co: Nee((P)) a=-b2c=a-b,d=a-b (1)
’ 5a=7b,2c=a—-b,d=a-b (2)
d(1,(P) =3

+ Véi (1) = PT mdt phang (P): x—y+z+2=0
+ Véi (2) = PT mdt phang (P): Tx+5y+z+2=0.

Cau 16. Trong khong gian vdi hé toa do Oxyz, cho tir dién ABCD voi A(1;-1;2), B(1;3;0),
C(-3;4;1), D(1;2;1). Viét phuong trinh mit phing (P) di qua A, B sao cho khoang cach tir C
dén (P) bang khoang cach tir D dén (P).

o PT mdt phing (P) ¢6 dang: ax+by+cz+d =0 (a2+b2+c2¢0).

Ae(P) a-b+2c+d=0
Taco: {Be(P) & |la+3b+d=0
d(C,(P))=d(D,(P)) |- 3a+4b+c+dl la+2b+c+dl

\/az+bz+c2 \/az+bz+c2
- b=2a,c=4a,d =—Ta
c=2a,b=a,d =—4a
+ Voi b=2a,c=4a,d=-Ta = (P): x+2y+4z-7=0.
+Voi c=2a,b=a,d=-4a = P): x+y+2z-4=0.
Cau hoi twong tu:.
a) Voi A(1;2;1),B(=2;1;3),C(2;-1;1),D(0;3;1).
DS: (P):4x+2y+7z-15=0 hogc (P):2x+3z-5=0.

Céu 17. Trong khong gian v&i hé truc toa do Oxyz, cho cac diém A(1;2:3), B(0;-1;2),
C(L;1;1) . Viét phuong trinh mat phéng (P) diqua A va géc toa do O sao cho khoang cach
tir B dén (P) bang khoang cach tir C dén (P).

eViO e(P)nén (P):ax+by+cz=0,véi a* +b>+c* #0.

DoA € (P) = a+2b+3c=0 (1) va d(B,(P))=d(C,(P)) < |-b+2c|=la+b+c| (2)
Tw (1) va (2) = b=0 hodgc c=0.

e Voi b=0thi a=-3¢c = (P):3x—2z=0 o Vi c=0thi a=-2b = (P):2x—y=0

Cau hoi twong tu:
a) Voi A(1;2;0),B(0;4;0),C(0,0;3) . DS: —6x+3y+4z=0 hogc 6x-3y+4z=0.

Cau 18. Trong khong gian voi hé truc toa do0 Oxyz, cho ba diém A(L;1;-1), B(;1;2),
C(-1;2;-2) va mit phang (P): x —2y+2z+1=0. Viét phuong trinh mit phang () di qua
A, vudng goc v6i mat phing (P), cat duong thang BC tai I sao cho IB=2IC.

e PT (a)co dang: ax+by+cz+d=0, voi aA+b*+c?£0
Do A(Ll;-D e(ax)nén: a+b—c+d=0 (1); (@) L(P) nén a—2b+2c=0 (2)

+b+2c+d —a+2b-2c+d
IB=2IC= d(B,(a))=2d(C;(ar)) = ‘a c ‘:2‘ ¢ c ‘
\/az+bz+c2 \/az+192+c2
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{3a—3b+6c—d:0 3)

—a+5bh—-2c+3d=0
T (1), (2), (3) ta co 2 truong hop sau :
a+b—-c+d=0 1 3
TH1: Sa—-2b+2c=0 Sb=—a;c=—a,d=—a.
3a-3b+6c—d=0 2

Chona=2=b=-1c=-2;d=-3 = (a): 2x—y—-2z-3=0

a+b—c+d=0 3 3
TH2: sa—-2b+2c=0 Sb=—ac=a,d=—a.
—a+5b—2¢+3d=0 2

Chona=2=b=3;c=2,d=-3= (a): 2x+3y+2z-3=0
Vay: (@) : 2x—y—-2z-3=0hodc (a): 2x+3y+2z-3=0

Cau 19. Trong khong gian v6i hé toa dd Oxyz, cho hai dudng thing d,.d, lan luot co6 phuong
trinh d1:X—2=y—2zz—31 dz:x_l:y_zzz_1
1 3 2 -1
déu hai duong thang d,.d, .

. Viét phuong trinh mit phang cach

eTaco d, diqua A(2;2;3), co i, =(2;1;3), d, diqua B(1;2;1) vaco i, =(2;-1;4).

Do (P) cich déu d,.d, nén (P) song song voi d,,d, = n,= I:ﬁdl’ﬁdzj =(7,-2;-4)

= PT mdt phang (P) c6 dang: Tx -2y —4z+d =0

Do (P) cach déu d,,d,suy ra d(A,(P))=d(B,(P))

72-22-43+d| [7.1-22-4.1+d| 3

= = eld-2|=ld-1ed==
J69 J69 2

= Phuong trinh mdt phang (P): 14x —4y—8z+3=0

Cau 20. Trong khong gian v6i hé toa dd Oxyz, cho hai duong thang d.d, lan luot co6 phuong
x=1+t¢
trinh d,:qy=2-t, d,
z=1

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

. Viét phuong trinh mat phang (P) song song

véi d, va d, , sao cho khodng cach tir d, dén (P) gap hai lan khoang cach tir d, dén (P).

e Taco: d, diqua A(1;2;1) vaco VTCP i, =(1;-1;0)

d, di qua B(2;1;-1) va co VTCP la u, = (1;-2;2)
Goi 1 1a VTPT cua (P), vi (P) song song véi d, va d, nén 7 = [ﬁl,ﬁzj =(-2;-2;-1)
= Phuong trinht (P): 2x+2y+z+m=0.

Py =diaP) =" ;’"' d(dy (Py=d(B (P = *3’"'

T+m=2(5+m) 17
d(d,,(P)) =2d(d,,(P =2, - 3m=——t
(dy.(P)) =2d(dy,(P)) < |7+m|=2.[5+m] ©[7+m=—2(5+m)©m 3m=-=

+Voi m=-3= (P):2x+2y+z-3=0 + Voi m:—1?7:> (P):2x+2y+z—1?7: 0
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Cau 21. Trong khong gian v6i hé toa do Oxyz, viét phuong trinh mit phang (P) di qua hai diém
A(0;—1;2), B(1;0;3) va tiép xtc véi mit cdu (S): (x—1)% +(y—2)* +(z+1)> =2.

o (S) c6 tam I(1;2;—1), ban kinh R =2 .

PT mat phang (P) c6 dang: ax+by+cz+d =0 (a2 +b2+c? = 0)
Ae(P) B 3 B

s (per)  o[imhesabdoaen
d,(Py=r LA="8hc=ma-bd=2a+ )

+ Voi (1) = Phuong trinh cia (P): x—y—-1=0

+ Voi (2) = Phwong trinh cua (P): 8x—-3y—-5z+7=0

Cau 22. Trong khong gian voi hé toa do Oxyz, cho diém A(2;-1;1). Viét phuong trinh mat
phang (P) di qua diém A va cach goc toa do O mot khoang 16n nhét.

e Ta c6 d(O,(P))<OA . Do d6 d(O,(P)).. =O0A xdy ra < OA L(P)nén mdt phing (P)

max
can tim la mdt phang di qua A va vuéng géc véi OA. Ta cé OA = (2;-L11)
Vay phirong trinh mdt phang (P): 2x—y+z—6=0..

Céu 23. Trong khong gian véi hé toa do Oxyz, cho diém A(10; 2; —1) va duodng thrfmg d co
phuong trinh: XT_l = % = ZT_l Lap phuong trinh mit phang (P) di qua A, song song voi d

va khoang cach tir d t6i (P) 13 16n nhat.

e Goi H la hinh chiéu ciia A trén d = d(d, (P)) = d(H, (P)). Gid sit diém I la hinh chiéu ciia
H I1én (P), ta c6 AH > HI = HI I6n nhdt khi A=1. Viy (P) can tim la mdt phang di qua A
va nhdn AH 1am VTPT = (P): 7Tx+y—-5z-77=0.

Cau 24. Trong khong gian voi hé toa dd Oxyz, cho duong thang (d) co6 phuong trinh tham s
{x =2+1; y=-21; z=2+2t. Goi A 1a duong thang qua diém A(4;0;—1) song song véi (d)
va 1(=2;0;2) 13 hinh chiéu vudng goc cia A trén (d). Viét phuong trinh ctia mit phang chia
A va c6 khoang cach dén (d) 12 16n nhat.

e Goi (P) la mdt phang chita A, thi (P) J/ (d) hodc (P)>(d). Goi H la hinh chiéu vuéng
goc cua I trén (P). Ta luén co IH <A va IH 1. AH .

< .. 1dd,(P)=d(,(P)=IH
Mat khac {H < (P)

Trong (P), IH <IA; do do maxIH = IA < H =A. Luc nay (P) ¢ vi tri (Po) _L 14 tai A.
Vecto phdp tuyén cia (Po) 1a n=1A = (6;0; —3), cung phwong voi v = (2; 0;—1) :
Phirong trinh ciia mdt phang (Po) 1a: 2(x —4)—1.(z+1)=2x-z-9=0.

Cau 25. Trong khéng gian voi hé toa dd Oxyz, cho dudng thing d :XT_l =%=% va diém
A(2;5;3) . Viét phuong trinh mit phang (P) chira d sao cho khoang cach tir A dén (P) 1a 16n

nhit.

e PT mdt phang (P) ¢6 dang: ax+by+cz+d =0 (a2 +b2 4t 0).
(P) ¢6 VTPT ii = (a; b;c), d di qua diém M(1;0;2) va co VTCP i =(2:1;2).

Me(P) {a+2c+d:O {2c:—(2a+b)

Vi (P) >d nén {ﬂ da+b+2c=0 d=a+b

S50 . Xeét 2 truwong hop:
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TH1: Néub =0thi (P): x—z+1=0. Khi dé: d(A,(P))=0.
TH2: Néub =0. Chon b=1 ta dwoc (P): 2ax+2y—Q2a+1)z+2a+2=0.

Khi d6: d(A.(P)) = 2 - 0 <32

V8d? +4a+5 1 3
2| 2a+— | +=
2) 2

Vay maxd(A,(P)) =32 < 2a+%=0<:>a:—i. Khi d6: (P): x—4dy+z-3=0.

Cau hoi twong tu:

a) d: x; =y;1 =Z;2,A(5;l;6). DS: (P):2x+y—z+1=0
b) d:x—_llzy—fzg,A(m;z). DS: (P):5x+13y—4z+21=0

Céu 26. Trong khong gian toa do Oxyz, cho hai diém M(0;-1;2) va N(-L1;3). Viét phuong
trinh mat phang (P) di qua M, N sao cho khoang cach tir diém K(0;0;2) dén mit phang (P)
14 16n nht.

o PT (P) co dang: Ax+B(y+1)+C(z-2)=0< Ax+By+Cz+B-2C=0
(A>+B>+C*20)
N(LL3)e(P)< -A+B+3C+B-2C=0< A=2B+C

=(P):2B+C)x+By+Cz+B-2C=0; d(K,(P)= |B|
JaB? +202 4 4BC
e Néu B =0thi d(K, (P)) =0 (logi)
eNéu B=0thi d(K,(P))= Ll = ! <L
J4B? +2C% +4BC c V V2
2 —+1| +2

Ddiu “=" xdy ra khi B =—C. Chon C = 1. Khi d6 PT (P): x+y—z+3=0.

Dang 4: Viét phwong trinh mit phéng lién quan dén géc

Trang 8
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Cau 27. Trong khong gian véi hé toa dd Oxyz, cho mit phang (o) chita duong thing (A):

x_—l Y _z va tao vO1 mat phéng (P): 2x—2y—z+1=0 mot géc 60°. Tim toa do giao

1 -1 2
diém M cua mit phing (o) v6i truc Oz.

e (A) qua diém A(1;0;0) va cd VTCP i = (1;-1;-2) . (P) 6 VTPT 7' =(2;-2;-1).

Giao diém M(0;0;m) cho AM =(~1;0;m). () c6 VTPT 7i=| AM,u | = (m;m—2;1)

(o) va (P): 2x—2y—z+1=0 tago thanh géc 60° nén :

‘cos(ﬁ,ﬁ')‘zla ! :l<:>2m2—4m+1:0<:>m=2—\/5 hay m=2+\/5
2m? —4m+5

Két lugn : M(0,0;2—+2) hay M(0,0;2++/2)

Cau 28. Trong khong gian v4i hé toa do Oxyz, viét phuong trinh mit phang (P) di qua giao
tuyén d cta hai mat phang @):2x—y—-1=0, (f):2x—z=0 va tao v6i mat phang

22

(Q):x—-2y+2z-1=0 modt goc ¢ ma cosgo:T

o Ldy A(0;1;0), B(1;3;2)ed . (P) qua A = PT (P) ¢6 dang: Ax+By+Cz—B=0.
(P)quaBnén: A+3B+2C-B=0 = A=—-(2B+2C)
= (P):-2B+2C)x+By+Cz—-B=0

[-25-2¢-25+2¢ =2‘/5 = 13B2+8BC-5C2=0.

CosSQ =
3J(2B+20)* + B2+ C?
Chon C=1=B=1, B=%.
+Voi B=C=1=(P):—4x+y+z-1=0

+ Voi B:%, C=1=(P):-23x+5y+13z-5=0.

Cau 29. Trong khong gian vai hé toa do Oxyz, cho hai diém A(-1;2;-3),B(2;—1;—-6) va mait
phang (P):x+2y+z—3=0. Viét phuong trinh mit phang (Q) chita AB va tao v&i mit

phang (P) mot goc o thoa méin cosa = ?3 .

o PT mdt phang (Q) ¢6 dang: ax+by+cz+d=0 (@®+b*+c* #0).

Ae(Q) —a+2b-3c+d=0 B ) )
Tacé: |[Be(Q) < [2a—b-6c+d=0 @{a——4b,c——3b,d——15b
a=-b,c=0,d=-b
3 la+2b+d NG
cosa = — _N
6 \/a2+b2+02\/1+4+1 6

= Phuong trinh mp(Q).: 4x—y+3z+15=0 hoac (Q): x—y—-3=0.
Cau hoi trong tu:

a) A(0;0;1),B(1;1;0), (P)=(Oxy),cosa = L .
J6

DS: (Q): 2x—y+2z—-1=0 hodac (Q): x—2y—-z+1=0.
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x+y+z-3=0

Cau 30. Trong khong gian véi hé toa dd Oxyz, cho duong thing d:{2x+y+z—4=0' Viét
phuong trinh mat phing (P) chta duong thing d va tao véi mat phang (Oxy) mot goc

a=60°.

e DS: (P):\2x+y+z-2-2=0 hodc (P):\2x—y—z-2+2=0

Cau 31. Trong khong gian véi hé toa d6 Oxyz, cho hai mit phing (P):5x—2y+5z—1=0 va
(Q):x—4y—8z+12=0. Lap phuong trinh mit phang (R) di qua diém M tring vé6i gbc toa

d6 O, vudng goc voi mit phing (P) va tao v6i mit phiang (Q) mot goc a = 459

e Gid sit PT mat phang (R): ax+by+cz+d=0(a2+b2+cz;t0).
Taco: (R) L(P)<5a-2b+5¢=0 (1);

la—ab-8c 2

cos((R),(Q)) = cos45° < =2 (2)
Na+b2+c> 2
Tir (1) va (2) = Ta* +6ac—c —0<:>{ ¢
c=Ta

eVoi a=—c:chon a=1,b=0,c=-1 DPTmatphcfng (R):x—z=0
eVoi c=7a:chon a=1,b=20,c="7 DPdetphcfng (R): x+20y+7z=0
Cau hoi twong tu:
a) Véi (P): x—y—2z=0,(Q) = (Oyz),M(2;-3;1),a =45,
DS: (R):x+y+1=0 hodac (R):5x—-3y+4z-23=0

Cau 32. Trong khéng gian véi hé toa d6 Oxyz, cho hai duong thang c6 phuong trinh:

x=1 y+1 z-1 . X Y 2 ok . « 12 , 5
A4 N = 1= 3 va AZ:T=—2=I.Vlet phuong trinh mit phang (P) chira 4, va

tao véi 4, mot goc a =307,

e Pip s6: (P):5x+11y+2z+4 =0 hodc (P): 2x—y—-z—-2=0.
Cdu hoi tuong tu:

x2y3z+5

y-2 z 0
a) Voi —:—=— ,a =30".
4 4 -1 1’ 4 2 1 -1
DS: (P): x—2y—-2z+2=0 hogc (P): x+2y+z-4=0
x—1 y_ z+1 y=2 Z+1 0
b) 4, : == —=— ,a =30".
)4 -2 1 A -1 1

DS: (P): (18+\/11 )x+21y+(15+2114)z—(3-+/114) =0
hodic (P): (18—114)x+21y +(15—24/114)z— 3 +114) =0

Cau 33. Trong khong gian véi hé toa do Oxyz, viét phuong trinh mat phang (P) di qua diém
M(1;2;3) va tao vdi cac truc Ox, Oy cac goc tuwong ing 1a 459, 30°

e Goi 7i =(a;b;¢) la VIPT ciia (P). Cic VTCP ciia truc Ox, Oy la i =(1;0;0), j =(0;1;0).

_ \F
|sin(Ox,(P)) =—— {|a| \/_|b|
Ta co:
sin(Oy,(P)) = — =l
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PT mdt phing (P): N2(x =)+ (y=2)+(z=3)=0 hode —~N2(x—1)+(y—2)+(z=3)=0

Cau 34. Trong khong gian véi hé toa do Oxyz, cho mit phang (Q): x+2y—z+5=0 va dudng
x+1 y+1 z-3

1
v6i mat phang (Q) mot goc nhod nhat.

thang d : . Viét phuong trinh mit phing (P) chtra duong thang d va tao

e PT mat phing (P) ¢6 dang: ax+by+cz+d =0 (a*>+b>+c* #0). Goi a =((P),(Q)).

Me(P):> c=—a-b
N e (P) d=T7a+4b

= (P): ax+by+(—2a—b)z+7Ta+4b=0 = cosa = la+ bl

\/3'\/5a2 +4ab+2b*
bl B

. =X2 —a =30°,
b2 2

Chon hai diém M(-1;-1;3),N(1;0;4) e d . Ta co: {

:Néua=0thi cosa =

—
|

&
[\]

1+é
a

—
N

- Néua #0thi cosa =%.

6 2
\/5+4b+2(bj
a a
2
Xet ham s6 F(x)=2. 52X+

6 5+4x+2x>

Dura vao BBT, ta thdy min f(x)=0< cosa =0<a =90° >30°

Do do chi co truong hop 1 thoa man, tic a = 0. Khi do chon b=1,c=1,d =4.
Vay: P): y—z+4=0.

Cau hoi trong tu:

9 b .
. Pat x=—va f(x)=cosza
a

a) Vi (Q): x+2y+2z-3=0, d:xT_1=y—42”2=i DS: (P):x+2y+5z+3=0.

b) Véi (Q)E(Oxy),d:x—_llzy—l_z=§. DS: (P):x—y+z-3=0.
X =—t

) V6i (Q):2x—y—2z-2=0,d:{y=-1+2¢. DS: (P):x+y+2-3=0.
z=2+t

Cau 35. Trong khong gian voi hé toa do Oxyz, cho hai diém M(-1;-1;3),N(1;0;4) va mat phéng
(Q): x+2y—z+5=0. Viét phuong trinh mit phing (P) di qua M, N va tao v6i (Q) mdt goc
nhé nhét.

eDS: (P):y—z+4=0.
Cau hoi twong tu:

a) M(1;2;-1),N(—1;1;2),(Q) = (Oxy). DS: (P):6x+3y+5z-7=0.
x=1-t
Cau 36. Trong khong gian vai hé toa do Oxyz, cho duong thang d:qy=-2+1. Viét phuong
7=2t

trinh mét phang (P) chira duong thang d va tao vai truc Oy mot goc 16n nhat.

e PT mdt phang (P) ¢6 dang: ax+by+cz+d =0 (az+bz+c2 #0). Goi a =((P),0y).
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Chon hai diém M(1:=2:0), N(0:—1:2) € d . Ta co: {M c(P)_, {ZC =a-b

N €(P) d=-a+2b
a_bz—a+2b:0 = sing = 2|b| .
\/5a2 +5b% —2ab

= (P): ax+by+

THL1: Néub=0thia =0°.
2

2
\/5(6’) +5-29
b b

. Dua vao BBT, ta dwoc maxf(x)=%<:>x=% =a >0°,

TH2: Néu b =0 thi sina =

. Dt x:% va f(x)=sina .

4

Xét ham s6 f(x)= —
5x“-2x+5

Vay a lén nhat khi %=%. Chon a=1,b=5,c=-2,d=9 = (P): x+5y—-2z+9=0.

Cau 37. Trong khong gian véi hé toa do Oxyz, cho hai duong thing d, :%4:¥:% va
x+2 y-1 z .« . < 1.2 . L s s 12
dy: 2 = e = 5 Viét phuong trinh mat phiang (P) chira d, sao cho géc gilta mit phang

(P) va duong thang d, 13 16n nhat.

e d, diqua M(1;-2;0) vaco VTCP u =(1;2;-1) .Vi d, = (P) nén M € (P).

PT mdt phang (P) c6 dang: A(x—1)+ B(y +2)+Cz=0 (A2 +B*+C? #0)
Tacdé: dc(P)<un=0<C=A+2B.

l4A +3B| 1 J (4A+3B)*
37242 +44B+587 3 V247 +4AB+5B

o)
f (4t +3)?
22 44145

Goi a =((P),d,) = sina =

TH2: Voi B #0. Pat t=%, ta dwoc: sina =

[SSHE

2
Xét ham s6 f(t):M. Dura vao BBT ta co: maxf(t):2 khi t=-7 @é:—7
202 +41+5 7 B
Khi do sina :f(—7):¥.

503 A

So sanh TH1 va TH2 = « I6m nhdt véi sina = e khi 5= 7.

= Phwong trinh mdt phang (P) : 7x—y+5z-9=0.

Cau 38. Trong khong gian véi hé toa d6 Oxyz, cho dudng thing d : al ;1 = yIz = Z+11 va diém
A(2;-1;0) . Viét phuong trinh miat phiang (P) qua A, song song véi d va tao v6i mit phang

(Oxy) mot goc nho nht.

DS (P):x+y+2z-1=0.
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Cau 39. Trong khéng gian v6i hé toa do Oxyz, cho mit phiang (Q): 2x—y+z+2=0 va diém
A(1;1;-1) . Viét phuong trinh mat phang (P) di qua diém A, vuéng goc véi mat phang (Q) va
tao voi truc Oy mot goc 16n nhét.

eDS: (P):y+2z=0 hodac (P):2x+5y+z-6=0.

Dang 5: Viét phwong trinh mit phing lién quan dén tam giac

Céau 40.ﬂ Trong khong gian vo1 hé truc toa doé Oxyz, cho diém A(4; 5; 6). Viét phuong trinh mat
phang (P) qua A, cat cac truc toa do lan luot tai I, J, K ma A 1a tryc tam cua tam giac 1JK.

e Goi 1(2;0;0), J(0:0;0), K(0;0;C) = (P): —+Z +2=1
C

4 5 6
. . —+;+—:1
—(A_ & — (A& _ P a c
[A=(3-a506), JA=(45-b06) = |-5b+6c=0 > a=ﬂ;b=ﬂ;c=ﬂ
JK =(0;-b;c), IK =(-a;0;c) 4a+6c=0 4 5 6

Vay phuong trinh mit phang (P): 4x +5y+6z—-77=0.
Cdu hoi twong tu:
a) Voi A(-1; 1; 1). DS: (P): x—y—-2z+3=0

Cau 41. Trong khong gian v6i hé toa d Oxyz, cho A(2; 0; 0) M(1; 1; 1). Mat phang (P) thay doi
qua AM cit cac truc Ox, Oy lan luogt tai B(0; b; 0), C(0; 0; ¢) (b > 0, ¢ > 0). Chirng minh

rang: b+c= 7 . Tir d6, tim b, ¢ dé dién tich tam gidc ABC nho nhét.

e PT mp (P) co dang: Y i M € (P) nén l+l+l=1 <:>b+c=£.
2 b c 2 b 2

C

Tac6 AB(-2:b:0), AC(-2:0:c). Khi do S=yb* +*+(b+c) .

Vi B2 +¢2 > 2bc; (b+c¢)* > 4be nén S>J6be .

Ma be=2(b+c)>dbe = be>16. Do do S 2~/96 . Ddu "="xdy ra < b=c=4.
Vay: minS =96 khi b=c=4.

Cau 42. Trong khéng gian toa do Oxyz, cho diém A(2;2;4) va mit phfmg (P):x+y+z+4=0.
Viét phuong trinh mit phang (Q) song song véi (P) va (Q) cét hai tia Ox, Oy tai 2 diém B,
C sao cho tam giac ABC c6 dién tich bang 6.

eVi(Q)/ (P)nén (Q): x+y+z+d=0(d#4). Gidsir B=(Q)nOx, C=(Q)NOy
= B(~d;0;0),C(0;~d;0) (d <0). S, = \[TB,TC]\:6 Sd=-2

=2 @Q):x+y+z-2=0.

Cau 43. Trong khéng gian toa dd Oxyz, cho cac diém A(3;0;0),B(1;2;1). Viét phuong trinh mat

phang (P) qua A, B va cit truc Oz tai M sao cho tam giac ABC c6 dién tich bang % .

eDS: (P):x+2y—-2z2-3=0.
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Dang 6: Cac dang khac vé viét phwong trinh mit phing

Cau 44. Trong khong gian v6i hé toa do Oxyz, viét phuong trinh mit phang (P) di qua diém
M(9;1;1), cat cac tia Ox, Qy, Oz tai A, B, C sao cho thé tich tir di¢gn OABC c6 gia tri nho
nhét.

e Gia su A(a;0;0) € Ox,B(0;b;0) € Oy,C(0;0;¢c) € Oz (a,b,c>0).
Khi d6 PT mdt phdang (P) ¢é dang: Xy % Y
a c

Taco: M(9;1;1) e (P) :,>2+%+1:1 1); VOABC:éabc @)
a c

(1) & abc =9bc+ac+ab > 3Habc)* < (abe)® =27.9(abc)? <> abe > 243
9bc =ac =ab a=27

Dau "="xayra <49 1 1 <1b=3 =(P): 1+X+£:1_
—+—+—=1 _3 27 3 3
a b c c=
Cau hoi twong tu:
;. X Yy Z
a) Voi M(1;2;4). bS: (P):=+=+—=1
4 ( ) P) 3 6 12

Cau 45. Trong khong gian véi hé toa d6 Oxyz, viét phuong trinh mat phing (P) di qua diém
M(1;2;3), cat cac tia OX, Oy, Oz tai A, B, C sao cho biéu thirc I >+ I >+ ! 5 co gia tri
OA~ OB~ OC

nho nhét.

eDS: (P):x+2y+3z-14=0.

Cau 46. Trong khong gian v6i hé toa do Oxyz, viét phwong trinh mét phang (P) di qua diém
M (2;5;3), cat cac tia Ox, Oy, Oz tai A, B, C sao cho biéu thic OA+OB+OC c6 gia tri nho
nhét.

eDS: (P): 1.

X y Z
+ + =
2+\/g+\/ﬁ 5+\/E+«/E 3+\/g+\/g
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TPKG 02: VIET PHUONG TRINH PUONG THANG

Dang 1: Viét phwong trinh dwong thiang bang cach xac dinh vecto chi phwong

x+1 y-1 z-2
==
phing P: x—y—z—1=0. Viét phuong trinh duong thiang A di qua A(l;1;—2), song song

v6i mat phiang (P) va vudng goc v6i dudng thang d .

Cau 47. Trong khong gian vé6i hé toa dd Oxyz, cho dudng thing d : va mat

1 y—1_ z+2
5 -3

o ii=|ugin, |=(2;5,-3). Anhdn ii 1am VICP = A x2—

Cau 48. Trong khong gian voi hé toa do Oxyz, cho dudng thang (d) co phuong  trinh:
{x=—t;y=—-1+2t; z=2+t(t€R) va mat phang (P): 2x—y—-2z—-3=0.Vict phuong
trinh tham sb ctia duong thang A nam trén (P), cat va vudng goc voi (d).

eGoiA=d N (P) = A(1;-3;1).
Phuwong trinh mp(Q) qua A va vuéng goc void: —x+2y+z+6=0
Ala giao tuyén ciia (P) va (Q) = A: {x =l+ty=-3;z=1+¢

Cau 49. Trong khong gian v&i hé toa do Oxyz, cho diém M(2; 1; 0) va dudong thang A:
XT_l = yT-l-l = il Lap phuong trinh cua dudng thiang d di qua diém M, cit va vudng goc
voi A.

eii,=(21;-1). Goi H=d N A Gid sir H(1+2t;—1+ t;—1) = MH = (2t —1;t—2;—1).
MH Lii, < 22i-D)+(-2)—(-)=0 t:% = i, =3MH = (1;~4;-2)
x=2+t

=d: Jy=1-4t.
z7=2t

Céu 50. Trong khong gian v6i hé truc toa do Oxyz, cho mat phang (P):x+2y—2z+1=0vahai
diém A(1;7; —1), B(4;2;0). Lap phuong trinh duong thang (D) 1 hinh chiéu vudng goc cia
duong thang AB trén (P).

e Goi (Q) la mdt phang qua A, B va vudng géc véi (P) = (Q): 8x + 7x + 112 — 46 = 0.
(D) = (P)(Q) suy ra phwong trinh (D).

Cau 51. Trong khong gian v6i hé toa dd Oxyz, viét phuong trinh hinh chiéu vuéng goc cua

duong thing d : {x —22=0

trén mit phing P:x—2y+z+5=0.
3x—2y+7-3=0 ren mat phang X—2y+2

x =4t

e PTTS cuad: |y :—%+ 7t. Mdz‘phcfng (P) co VIPT n=(1;-2;1).

7=2t
. 11 , 3 3
Goi A=dn(P) = A(4;?;2) . Taco B(O;—E;O]ed,B(O;—E;O]é(P).
47 4
Goi H(x;y;z) la hinh chiéu vudng géc ciia B trén (P). Ta tim dwgc H(—g 8_5) .
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Goi A la hinh chiéu vudng géc ciia d trén (P) = A di qua A va H

x=4+16¢
= Ac6 VTICP ﬁ=3ﬁ=(16;13;10) = Phwong trinh cua A: y:%+13t.
z=2+10¢
Cdu hoi tuong tu:
il _1 _9 x=1+23m
W Void: 2 =Y 2T (pyix—3y+27-5=0. DS: A:y=2+29m
2 3 2=5+32m

Cau 52. Trong khong gian véi hé toa d6 Oxyz, goi A, B, C lan luot giao diém cua mit phang
(P): 6x+2y+3z-6=0 v&i Ox, Oy, Oz. Lap phuong trinh duong thang d di qua tim
dudng tron ngoai tiép tam gidc ABC dong thoi vudng goc voi mit phing (P).

eTacd: (P)NOx = A(1;0,0); (P)NOy=B(0;3;0); (P)NnOz=C(0;0;2)

Goi A la dwong thang vuéng goc (OAB) tai trung diém M ciia AB; () la mdt phang trung
. . 13

truc canh OC; I tam mat cau ngoqi tiep tu dién OABC. Ta co: [ =An@) = I(E;E;IJ .

Goi J tdm dwong tron ngoai tiép AABC thi 1 L (ABC) , nén d chinh la dwong thang 1J .

x:l+6t
2

. 3
= Phuong trinh duong thang d: |y = 5 +2t.

z=1+3¢

Cau 53. Trong khong gian véi hé toa do Oxyz, cho 3 diém A(1;2;—1),B(2;1;1);C(0;1;2) va

x—1 y+1 z+2
A _1 2 2

tam giac ABC, nam trong mat phang (ABC) va vuong goc véi duong thang d.

duong thang d : . Lap phuong trinh dudng thiang A di qua truc tAm cia

eTaco AB=(1;—1:2),AC = (—1:~1:3) = AB,AC | = (~1:—5,2)

= phuwong trinh mdt phang (ABC): x+5y+2z-9=0

Goi truc tam cua tam giac ABC la H(a;b;c), khi do ta co hé:
BH.AC=0 a-b+2c=3 a=2
CHAB=0<<a+b-3c=0 <<b=1=H(2;1;1)
He(ABC) |a+5b+2c=9 |c=1

Do dwong thang A nam trong (ABC) va vuéng géc véi (d) nén:

u,Lln - o
{ﬁj 1 ﬁjBC = Up [nABC’”d] =(12;2;-11).

x=2 y-1 z-1
12 2 —-11

Vay phwong trinh dwong thang A:
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Dang 2: Viét phwong trinh dwong thing lién quan dén mét dwong thing khac

Cau 54. Trong khong gian voi hé toa do Oxyz, cho diém M(2; 1; 0) va duong théng d c6 phuong
x-1 y+1 z

trinh  d :T == Viét phuong trinh cia duong thang A di qua diém M, cit va
vudng goc véi duong thang d va tim toa do diém M’ dbi ximg voi M qua d.

x=1+2¢
e PTTS cuad: <y=-1+t.dcOVTCP u=(2;1;-1).

z=—t

Goi H la hinh chiéu cia M trénd = H(1+2t;-1+1t,—1) = MH = t—1,-2+1t;,-1)

b b b

TacOMH Ld < MHu=0 <:>t=% :H[Z;—l'—%J,MH: 1. 4.2
3 373 3 3 3 3
N \ 2 _)C—2 y—l Z
Phwongtrmhdwo’ngthangA.T:—4:—2.

2

. s ; 8 5 4
Goi M’ la diem doi xung cua M qua d = H la trung diem cua MM’ = M(E;_E'_Ej .

Cau hoi twong tu:

8) M(—4;—24):q: 3 _y=1_z+1 ps: A XFL_Y _2-3
-1 4 3 2 -1
y—=1_ z+1

va hai diém A(1;1;-2),

Cau 55. Trong khéng gian Oxyz, cho dudng thang d:%:T .

B(—1;0;2) . Viét phuong trinh dudng thang A qua A, vudng goc véi d sao cho khoang cach
tir B t6i A 1a nho nhat.

ed cO VICP u, =(1;2;-1). Goi (P) la mat phang di qua A va vuéng goc véi d. Goi H la
hinh chiéu vuéng goc ciia B 1én (P) khi d6 dwong thang A di qua A va H théa YCBT,
Taco: (P): x+2y—z—-5=0. Gia su H(x;y;2) .

He(P
BH i, cung phuong 333

=u =3E=(—2;5;8) = Phuwong trinh A: x_1=y_1=Z+2.
4 2 5 38

Cau 56. Trong khong gian vai hé toa dd Oxyz, cho duong thing A x;rl = % =£ +11

A(1;2;-1), B(3;-1;-5). Viét phuong trinh dudong théng d di qua diém A va cét duong thfmg
A sao cho khoang cach tir B dén duong thing d 1 16n nhat.

va hai diém

o Gidsir d it Atai M = M(—1+26:36—1—1), AM = (=2 + 21,31 — 2:—1), AB = (2,~3;—4)
Goi H la hinh chiéu ciia B trén d. Khi @6 d(B,d)=BH < BA. Viy d(B,d) I6n nhdt bang BA
SH=AAM L AB < AMAB=0 < 2(-2+20)—3(3t-2)+ 41 =01 =2
1 y-2 z+1

2 -1

= M (3;6;-3) = PT dwong thang d : xl_

Céu 57. Trong khong gian v6i hé toa do Oxyz, cho hai diém A(1; 5; 0), B(3; 3; 6) va duong
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thang A:xTJrl:y_—llzg Viét phuong trinh duong thing d di qua diém B va cit duong

thiang A tai diém C sao cho dién tich tam giac ABC c6 gi4 tri nho nhat.

x=-1+2¢
e Phurong trinh tham socia A Sy=1—-t . Diém C € A nén C(-1+21;1—1;21).
z7=2t

AC = (-2 4264 - 1;21);AB = (2;-2;6); | AC,AB | = (24— 21,12 81,12 —21)

[ ac.aB]=2v182 361 +216 = S:%\[A—C,E]\ = J18(r—1)*+198 > /198

x-3 y-3 z-6

Vay Min S = N198 khi t=1 hay C(1; 0; 2) = Phuong trinh BC: 5 3 s

Cau 58. Trong khong gian voi hé toa dd Oxyz, cho dudng thiang d : x;l =2 _22 = i=2

phang (P): x + 3y + 2z + 2 =0. Lap phuong trinh duong thang A song song voi mat phang
(P), di qua M(2; 2; 4) va cat duong thang (d).

va mat

x=—1+3¢

e Purong thang (d) ¢ PTTS: {y=2-2¢ . Mdt phiang (P) ¢6 VIPT ii=(l; 3; 2)
z7=2+2t

GiasirN(-1+3t;2 —2t: 2+ 2t) ed = MN = (3t —3;-26;2t —2)

DEMN // (P) thi MN.n=0 <>t =7 = N(20; -12; 16)
x-2 y-2 z-4

Phwong trinh dwong thang A:

-7 6
Cau hoi twong tu:
x y—-1 z=-2 x—-1 y-3 z-3
a)d:T:T:T, (P):x+3y+2z+2=0, M(2;2;4). BDS: A: e

X=2 _y _z+2 x-1 y-2 z+1

b) d = L (P):2x+vy—z+1=0, M{1;2;-1). DS: A:

JdimmEyET s Dy (50 2 9 5

0 X224 Il pyay 0y 3,020, M(3-2i-4). PS: A: X2 Y F2_ztd
3 2 2 5 6 9

Cau 59. Trong khong gian vé&i hé toa do Oxyz, cho mat phang («):3x—2y+z-29=0va hai
diém A(4;4;6) ,B(2;9;3). Goi E,F1a hinh chiéu cia A va B trén (c). Tinh d6 dai doan
EF . Tim phuong trinh duong thing A nam trong mit phang () dong thdi 4 di qua giao
diém ciua AB voi (a) va Avudng goc v6i AB.

e AB=(-25-3), ii, =(3:-2:1), sin(AB, (@) =|cos(AB, i, )| = =
J532
EF=AB.cos(AB,(a))=AB\/1—sin2(AB,(a))=\/£\/ _361_ 17t
532 \14
, I x=6+t
AB ¢t (@) tai K(6;-1;9) uA:[AB,na}:(lﬁ;ll). Vay A:dy=—1+7t
z=9+11¢

Cau 60. Trong khong gian véi hé toa d6 Oxyz, cho 2 mit phang (P), (Q) va dudng thang (d) lan ‘
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luot ¢6 phuong trinh: (P): x—2y+z=0, (Q): x—3y+3z+1=0, (d): =2 ==L 14p

2 1 1
phuong trinh duong thing A ndm trong (P) song song v6i mit phang (Q) va cit dudng thang

(d).

e (P), (Q) ldn lugt c6 VTPT 1 iij, = (1,-2:1).7i, = (& 33):{;1,,, ] (=3;-2;-1)

PTTS cua (d): x=1+2t,y=t,z=1+1.Goi A =(d) N (4) = A(l+28;1;1+1).
DoA c(P)nén: 142t -2t+1+1r=0<1r=-2 = A(-3;-2;-1)
. u,ln
Theo gia thiet ta co: {;jJ_ZP:ﬁA:[ﬁP,ﬁQ}:(—?);—Z—l)
x+3 y+2 z+1

Vay phuong trinh dwong thang (A): T T T

Cau 61. Trong khong gian vdi hé toa do Oxyz, cho 3 diém A®1;2;-1),B(2:1;1),C(0;1;2) va

x—1 y+1 z+2
A 2 _1 ? 2 2

tam giac ABC, nam trong mat phang (ABC) va vuong goc vdi duong thang (d).

duong thang (d):

. Lap phuong trinh dudng thang A di qua truc tim cta

eTac6 AB=(I;—1:2),AC = (—1:~1:3) = | AB,AC | = (~1:—5,-2)
= phuong trinh (ABC): x+5y+2z-9=0

BHAC 0 a-b+2c=3 a=2

Goi tryc tam cua AABC la H(a;b;c) CHAB 0=<a+b-3¢c=0 <<b=1=H21;])
H € (ABC) a+5b+2c=9 c=1

_r
Do (4) < (ABC) va vuéng géc véi (d) nén: {;j N Z;‘BC =i, = [nABC,nd] (12;2;~11)
x=2 y-1 z-1

= PT duong thang A: = = .
& thang 12 2 -11

Cau 62. Trong khong gian v&i hé toa do Oxyz, cho mit phang (P): x+2y—z+5=0, duong

x+3 y+1 z-
1

trén (P), di qua giao diém cua d va (P), dong thoi vudng goc véi d. Tim diém M trén A sao

cho khoang cach AM ngan nhat.

thang d :

3 va diém A(-2:3;4). Viét phuong trinh dudong thing A nim

*Goi B=d N (P) = B(-1:0;4). Vi {AC(P) nén { a+7p

Ald uAJ_iid
x=—1+t¢
Do do ta co thé chon u = [np,ud] (L-1;—-1) = PTcua A: yy=—t
z=4-t
2
Gia s M(-1+t,—t;4—t)e A :>AM=\/3t2+8t+10=\/3(t+§j +%2 %
, 741 7 41
Dau "="xayra & t=—— M(——;— —6] Vay AM dat GTNN khi M ( —;—;—6)
33 3 33 3

Cau hoi twong tu:
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x=1-t¢ Xx=t
a) (P):2x+y—-2z+9=0,d:<y=-3+2t. DS: Aiqy=-
z=3+1 z=4+t

Cau 63. Trong khong gian v6i hé toa dd Oxyz, cho diém A(3;—1;1), duong thing

A:==—F= % , mit phang (P):x—y+z-5=0. Viét phuong trinh ciia duong thang d di

qua diém A , ndm trong ( P) va hop véi duong thing A4 mot goc 459

e Goi ii,,ii, lan lwot la cde VTCP ciia d Va A; iip, laVTPT ciia ( P).

Dat u, = (a;b;c), (a2+b2+c2¢0). Vi d nam trong (P)néntaco: np, 1 u,

= a-b+c=0 < b=a+c (1)

Theo gt: (d,4)=45" < la+2b+2d] ZQQZ(a+2b+C)2:9(a2+b2+02) @)
\/az+bz+c2 3

Thay (1) vao (2) taco : 14 +30ac =0 < ¢ = oc_—l%“
x=3+t¢
+ Voi ¢=0:chon a=b=1 =>PTTScuadla: yy=-1-t
z=1
154 x=34+7t
+ Voi c=———: chon a=7,c=-15b=-8 =.PTTScuadla: yy=—-1-8t.
! z=1-15¢

x=3 y+2 z+1
2 r 1 _1 2
(P): x+y+z+2=0.Goi M la giao diém cua d va (P). Viét phuong trinh duong thang A

Cau 64. Trong khong gian toa ¢ Oxyz, cho dudng thang d: va mit phang

nam trong mit phang (P), vudng goc voi d dong thoi khoang cach tir M t6i A bang /42 .

x=3+2t
ePTTSd: {y=-2+1 = M(1;-3;0). (P) cO VTPT 7, =(I;1;1), d cO VTCP i, = (2;1;-1)
z=—1-t

Vi A nam trong (P) va vuéng goc voi d nén VICP U, = I:ﬁd,ﬁP] =(2;-3;1

Goi N(x; y; z) la hinh chiéu vudng goc ciia M trén A, khi déM—N=(x—1;y+3;z).
mlﬁﬁ xX+y+z+2=0

Taco {Ne(P) < 42x-3y+z-11=0 =N(5; -2; =5) hodac N(-3;-4;5)
MN =+/42 (x-1>+(y+3)2+72 =42

xX—=5 y+2 z+5
-3 1

x+3 y+4 z-5
-3 I

e Vi N(5; —2; -5) = Phuong trinh cua A:

e Vi N(-3; — 4; 5) = Phuong trinh cua A

Cau 65. Trong khong gian voi hé toa do Oxyz cho mit phang («): x+y—z—1=0, hai duong

thang (A): 21y , (A): Z;rl Viét phuong trinh duong thang (d) nam

-1 -1 1
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trong mit phing (o) va cat (A"); (d) va (A) chéo nhau ma khoang cach giira ching bang

7

2

e (a) cOVTPT i =(LI;1;-1), (4) cO VICP i, = (-1;=1;1) =(4) L (o).

Goi A=(A)n@) = A(0;0;-1); B=(4) (@) = B(1,0,0) = IB =(1;0;1)

Vi (d) c (@) va (d) cdt (A) nén (d) di qua A va (A) L () nén moi dwong thang nam trong
(@) va khong di qua B déu chéo vii (A).

Goi u, = (a;b;c) la VICP cua (d) = uyjn=a+b-c=0 (1)

va i, khong ciing phirong voi AB 2)

Ta co: d(d,A):d(B,d):M o 2+ ac) \/_(3)

‘ud‘ \/a +b% +c?
Tir (1) va (3) = ac =0 @{jfg.
x=0
Vi a=0.Chon b=c=1 = u,=0;1;1) =d:yy=t
z=—1+t¢
xX=t
eV6i c=0.Chon a=-b=1 = u,=(1;-1,0) = d:qy=—t.
z=-1
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Dang 3: Viét phwong trinh dwong thing lién quan dén hai dwong thing khac

Cau 66. Trong khong gian véi hé toa do Oxyz, viét phwong trinh duong vudng goc chung ctia hai

7 3 9 x=3+7t
duong thang: Al =227 A, qy=1=-2¢.
2 - 2=1-3
x=T7+t'
e Phuong trinh tham s6 cua A 2y =3+2t'
7z=9-¢

Goi M va N lan luot la giao diém ciia dwong vudng géc chung véi Ay va A
=>M(7 +t53 + 2t 9—t)vaN(3 —7t;1 + 2t; 1+3t)
VICP ldn lwot ciia M VA A 1a a = (1; 2; 1) va b =(-7;2;3)

MN Lb MN.b=0

Puong vudng géc chung A chinh la dwong thang MN.
Cdu hoi tuong tu:

Ta c6: {MNJ_aC){MNa O. Tw day tim dwoc t vat’ = Toa do cua M, N.

x=3+t x=-2+4+21
i 2x—-y+10z-47=0
Ve : =—1+2¢, : =21 . DS: A:
@) Voi (4) §=4+ (4) §= 24 4p" {x+3y—21+6:0

Cau 67. Trong khong gian véi hé toa do Oxyz, viét phuong trinh duong thang d di qua diém

s L a2y 2 2x+3y+11=0 . x=2 y+1 z-1
M (—4;-5; h hang: d, : : = = .
( : 5,3) va cat ca hai duong thang d, {y—2z+7=0 va d, 5 3 S
x=5-3f x=2+2t,
e Viét lai phirong trinh cdc dwong thang: d:qy==T+2, dy:qy=—1+3t,.

Goi A=dnd,,B=dnd, = A5=31;;=T+21;:1,), B2+21,;~1+31,;1-51,).
MA = (=31, + 921, - 2,1, =3), MB = (21, +6;31, + 4,~5t, —2)
[ MA,MB ] = (~131,1, — 8t, +13t, + 16;131,1, +391,:~131,1, — 241, + 31z, + 48)

H=2
M, A, B thang hang < MA MB cung phuwong < [MA MB] 0 @{ 0
= A(=1;-3;2), B(2;—1;1) = AB=(3;2;-1)
‘ . x=-4+3t
Duong thang d qua M(-4; -5; 3)va cd VTCP AB=(3;2;—1) = d:{y=-5+2t
7=3—-t
Cau hoi twong tu:
x ) xX=t
Q) M(L;5;0), d,:>=2"2=2 4 :iy=4-1 . DS:
3 - Z=—1+2t
x=3+2t
b)M(3; 10; 1), ¢ ;-2 =YL _243 a3y T 2t eyl s 10 1o
3 1 2 1 -2 -1 =1-2¢
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Cau 68. Trong khong gian voi hé toa dd Oxyz, cho hai duong thing 4, A4, va mit phing () c6

X=2+1 x—1 y+l z42
phuong trinh Ia 4 :1y=5-+31, 4y : = =y1 =Z2 ,(@):x—y+2z+2=0. Viét phuong
z=t

trinh dudng thing d di qua giao diém cta A V6l (a) dong thoi cat 4, va vudng goc voi truc
Oy.

xX=2+t t=-1

o Tog dj giao diém A ciia (') VA 4, thod man hé y:t5+3t o x:; — A(:2:-1)
Z: y:
xX—y+z+2=0 z=-1

Truc Oy cé6 VTCP la ;'z(O;l;O). Goi d la duong thcfng qua A cdt A4, tai

B(l+t;-1+5-2+21). AB=(t;t—32t—1);d L Oy < ABj =0t =3= AB = (3;0;5)
x=1+3u

Puwong thang d di qua A nhdn AB = (3;0;5) 1am VTCP ¢6 phuong trinh la <y =2
z=—14+5u

x=1+¢
Cau 69. Trong khong gian véi hé toa dd Oxyz, cho dudng thang d,:qy=1+2t, dudng thang d 5
z=1+2¢t
1a giao tuyén ciia hai mat phing (P): 2x—y—1=0 va (Q): 2x+y+2z—-5=0. Goi I 1a giao
diém cua d,,d,. Viét phuong trinh dudng thing d; qua diem A(2; 3; 1), dong thoi cét hai
duong thang d,.d, 1an luot tai B va C sao cho tam giac BIC can dinh 1.

e PTTS ciia dy:{x=1"; y=—1+2t";z=3-2t". [ =d, nd, = I(1;};]).
Gid si: B+ 61+261+20) e d,C(t;~1+21,3 -2t ed, (1#0,1'#1)

ABIC can dinh I & {IB—z» Ie —~ = {§’=_12

[AB.AC1=0 = Phuong trinh dy:{x=2;y=3z=1+2t

Cau 70. Trong khong gian v&i hé toa do Oxyz, cho mat phiang (P): 4x—3y+11z=0 va hai

\ 2 X _y-3 _
duong thang di: — = = ,
ghang - 7 = 3011

nhau. Viét phuong trinh duong thang A nam trén (P), dong thoi A cit ca di va da.

z+1 x-4 =) = _Z_3,Ch1’mg minh rang di va d, chéo

e Toa do giao diém cia diva (P): A(2;7;5).  Toa dé giao diém ciia da va (P): B(3;-1;1)
x+2 y-T7 z-5
-8 4

Phirong trinh dwong thang A:

Cau 71. Trong khong gian véi hé toa dd Oxyz, cho hai mit phang va hai dudng thang c6 phuong
+5 -3 z+1
N ()F

trinh (P): 3x+12y—-3z-5=0 va (Q): 3x—4y+9z+7=0, (dy): 1 3

x=3 y+1 z-2
-2 3
(Q) va cat (d1), (d2).

. Viét phuong trinh dudng thang (A) song song voi hai mat phang (P),

e (P)cOVTPT iip =(1; 4; = 1), (Q) cd phdp vecto iy, =(3; —4;9)
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(d1) ¢6 VTCP &, = (2; —4; 3), (d2) ¢6 VTCP i, = (-2; 3; 4)

(4)=(P)N(Q)
(R) > (d),(P) /] (P)
(Q)) 2 (dy),(Q)) /] (Q)

MIMA]

Goi: = (4) = (P1) N (Q1) va (4) Il (A1)

(4) co vecto chi phwong u :i[ﬁp; gl = (8 —3;—4)

(P1) ¢ cap VTCP i, va u nén co VTPT: 7ip, =[u; u] = (25; 32; 26)

Phuong trinh mp (P1): 25(x +5) + 32(y —3) + 26(z + 1) =0 <25x+32y+26z+55=0
(Q1) c6 cap VTCP i, va i nénco VTPT: Hgy =liy; u] = (0; 24; —18)

Phuong trinh mp (01): 0(x —3)+24(y +1)=18(z=2) =0 < 4y—3x+10=0

25x+32y+26z+55=0

Taco: (4)=(R) N(Q)) = phuwong trinh dudng thang (4) : {4y—3z+10—0

Cau 72. Trong khong gian véi hé toa do Oxyz, cho mit phiang (P): 2x—y+2z-3=0 va hai
duong thang (d1), (d2) 1an luot c6 phuong trinh x4yl 2z va X+3_y+5 _z=7 .

2 2 -1 2 3 -2
Viét phuong trinh dudng thang ( 4) song song v6i miat phang (P), cit (d)) va (d,) tai A va

B sao cho AB = 3.

e Ac(d) = A(4 +261+26—1); Be(dy) = B(-3+213-5+31;7-21)
AB = (<7421 =26,=6+31' = 26,7 =21 +1), iip = (2:-1;2).

= AQ2;—1;1),AB = (~1:2;2) .
AB =3 | ( ( )

Tir gid thiét ta co: {AB'”P =0 {’ =2

x—=2 y+1 z-1

= Phuwong trinh dwong thang (A): n 5 5

Cau 73. Trong khong gian voi hé toa do Oxyz, cho mit phang (P): 2x—y+z+1=0 va hai

x—1 _ y+2 _ z—3 d x+1 _ y—1 _ z—2
2 1 32 2 3

thang A song song v&i (P), vudng goc véi d; va cit d, tai diém E c6 hoanh do bang 3.

duong thang d,: . Viét phuong trinh duong

e d c6 VTCP ﬁl =(2;1;3), a’2 c6 VTCP ﬁz =(2;3;2), (P) cO VTPT n=(2;-1L1).
Gia sir ACOVTCP i =(a;b;c), E€d, €0 x; =3 = E(3;-1,6).

.. A (P) un=>0 2a-b+c=0 a=-c —
Ta co: o —(L:1:=1
{Aidl i, =0 T \2a4b43c=0 < (b= oM E=EED
= PT duong thang A: {x:3+t;y:—l+t;z:6—t.

Cau 74. Trong khéng gian Oxyz, cho hai dudng thing (d)),(d,) va mat phang (P) c6 phuong

s x+1 y+2 z x=2 y-1 z-1
trinh:(d,)): ——=—-==, (d,): = =

@)= > 1 i 1 1

trinh dudng thiang (d) song song v&i mit phing (P) va cat (d)),(d,) lan luot tai A, B sao cho

dd dai doan AB nho nht.

; (P):x+y—2z+5=0. Lap phuong
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eDat A(—1+a;-2+2a;a), BQ+2b;1+b;1+b) = A—B:(—a+2b+3;—2a+b+3;—a+b+l)
Do AB // (P) nén: EJ_FLP =(;;2)<b=a—-4.Suyra: E:(a—S;—a—l;—3)

AB=1(a—5P +(—a—1* +(=3)* =\2a® —8a+35 =2a—2> +27 233
a=2
b=-2
-1 y-2 z-2
1 1

Suy ra: minAB = 3\/§<:>{ , A(1;2;2), AB = (-3;-3;-3).

Vay a’:x

x+8 y—-6_ z-10

Cau 75. Trong khong gian v6i hé toa do Oxyz, cho hai duong thing (d)):

2 1 -1
xX=t
va (d,):yy=2-t . Viét phuong trinh dudng thang (d) song song véi truc OX va cat (d1)
z=—4+2t
tai A, cat (d) tai B. Tinh AB.
o Gia sur: A(=8+2t;6+1;10—1) edi, B(t,;2—1,;-4+2t,) eda.
= AB=(1, 21, +8—1, — 1, = 4); 21, +1, — 14).
— - —t,—t;—4=0 t,=-22
AB,i =(1;0,0) ci 270 !
i =(L0:0) ciing phirong < {2t2+t1—14:0 Q{tz ~18
= A(-52;-16;32), B(18;-16;32).
= Phuwrong trinh dwong thang d: {x =52+t y=-16;z=32.
x=-23+8t¢
Cau 76. Trong khong gian v6i hé toa dd6 Oxyz, cho hai duong thang: (d1): 1y =-10+4¢ va (d2):
z=1

XT_B) :y_+22 :§. Viét phuong trinh duong thang (d) song song véi truc Oz va cét ca hai

duong thang (d1), (do).

e Gid sir A(=23+81;;~10+41;1)) ed1, B3+21,;-2-21,31,) b
= AB= (21, - 81, + 26,21, — 41, + 8,1, —1;)

— 2t, -8t +26=0 h=
AB.K ci 2 =% 6 -
AB /| Oz < AB,k cing phuong < {_2t2 41, 18=0 & = A(

L z=—+1

: 1 4 1
= Phwong trinh dwong thang AB: {x = —g; y= 3 67

Céu 77. Trong khong gian véi h¢ toa dd Oxyz, cho céac diém A(2,0,0); B(0,4,0); C(2,4,6) va

. 2 . J6x=3y+2z=0

duong thang AB, OC.

Viét phuong trinh dudng thang A // (d) va cét cac

e Phurong trinh mdtphcfng () chita AB va song song d: (a): 6x +3y +22-12=0
Phurong trinh mdt phang () chitra OC va song song d: (f): 3x—3y +z2=0
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6x+3y+2z-12=0

Ala giao tuyén ciia () Va (f) = A: {3x—3y+z=0

Cau 78. Trong khong gian voi hé truc toa 6 Oxyz, cho bén diém A(4:5; ;6); B(0;0;1); C(0;2:0);
D(3:0;0). Chimg minh cac duong thing AB va CD chéo nhau. Viét phuong trinh dudng
thang (D) vudng goc v6i mit phing Oxy va cit cac duong thing AB, CD.

e Goi (P) la mdt phiang qua AB va (P) L (Oxy) = (P):5x—4y =0
(0) la mdt phang qua CDva (0) L (Oxy) =(Q):2x+3y—6 =0
Ta cé (D) = (P)(Q) = Phuwong trinh cua (D)

Cau 79. Trong khong gian voi hé toa dd Oxyz, cho hai dudong thing c6 phuong trinh:
x=—-1-2¢ N

d: yy=t va d,: T°7 =§. Xét vi tri twong doi cua di va da. Viét phuong trinh

=14t

duong thang d qua M tring véi gbc toa do O, cat di va vudng goc véi da.

e Puong thang A can tim cat di tai A(-1-2t; t; 1+t) = OA= (-1-2t; t; 1+1)
d Ld, < OAli, =0 & 1=-1= A(,-1;0) = PTTS ciia d:{x=1; y=~1;2=0

Cau hoi twong tu:

X+2 ~1 X=-2+2 x=1 y-1 z-1
@) Véi M(LLD), (d): 222 =2 =272 (@) y==5t . PS:d:Z-=2_%
31 2 s 3 1

Cau 80. Trong khong gian véi hé toa dd Oxyz, cho 2 duong thiang c6 phuong trinh:

x=t x=t'
(d1):<y=4+t va (d2):<3y=3t"-6
7z=6+2t z=t'-1

Goi K 1a hinh chiéu vudng goc ciia diém I(1; —1; 1) trén (d2). Tim phuong trinh tham s6 cuia
duong thang di qua K vudng goc véi (di) va cat (dy).

e(d1) cOVTCP & =(1; 1;2);  (d2) c6 VTCP i, = (I; 3; 1)
Ke(dy) = K(t;31 =6,/ 1) = IK=(—1;3( =5,/ -2)
IK Liiy &1 —149( ~15+7 —2=0 e ¢ =25 o g 18, 12,7
11 11’ 1111

Gid sii (d ) cdt (dy) tai H(t; 4+1,6+21), (H €(d,)). HK = G? t;_%_t;_%_ztj

18 56 118 26

HKJ.ul &S ——ft———ft———4=0 & t=—— :HK——(44 -30; =7).
11 11 11 11
) , . c 18 12 7
Vay, PTTS cua dwong thang (d ): x:ﬁ+44}L :_ﬁ_30}b :ﬁ_7/1

Céau 81. Trong khéng gian v6i hé toa 6 Oxyz, cho diém M(0;1;1) va 2 duong thang (di), (dz)

véi: (di): 2= y;—Z i

x+y—z+2=0. Viét phuong trinh duong thang (d) qua M vudng goc (d1) va cat (dy).

(d2) 12 giao tuyén cua 2 mit phiang (P): x+1=0 va (Q):

e Phuirong trinh mdt phdng (@) di qua M(0;1;1) vudéng géc véi (di): 3x+2y+z-3=0.
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3x+2y+z-3=0 5
A=(d) (e &x+1=0 <:>A( L,=;
x+y—z+2=0 3

y—1 z-1

= Phwong trinh AM; —=——=="—,
—3 2 5

J

wloo

Cau 82. Trong khong gian véi hé toa d6 Oxyz, cho mit phang (P):2x—y+2z=0 va 2 dudng
x-1_ y-1 z-1 x-1 y-2 z £ . . 2
= , (d'):——==Z—=—. Viét phuong trinh duong than
=3 = () =T =y Victphuong trinh dudng thing (4)
nam trong mat phang (P), vuéng goc vai duong thang (d) va cat duong thang (d').

thang (d):

x=1-2¢

eTaco 7, =(2;-12), i, =(1;3;2) VaPTTS cua (d'): {y=2+t
z=t

Goi A=(d) " (P) = A(l-282+1;1).

Do A e(P)nén: 2(1-21)-2-t+2t=0<t=0= A(1;2;0)

Mt khdc (A) nam trong (P), vuéng géc véi (d) nén iiA vuong goc voi np, u,; = taco thé
-1 y-2 z

chon u Np,U 8;—2;7) = Phuong trinh A:——=——=—
2=ty | = (8-27) g —8 2 7

Cau 83. Trong khong gian voi hé toa dd Oxyz, cho mit phing (P): 2x—y+z—1=0 va hai
x—1:y+2:z—3,(dz): x+1 _y- 1 _Z- 2
2 1 3 2 3
thang (A) song song voi mét phang (P), vuong goc voi duong thang (di) va cit duong thiang
(d2) tai diém E c6 hoanh d¢ bang 3.

. Viét phuong trinh duong

duong thang (di):

i L7 x=3+t¢
oE e (d2) = E(3; 7; 6). {# - P =a, =|iip.dy |=—4(15-1) = (4): yy=T+1.
a adl Z=6—l

Cau 84. Trong khong gian voi hé toa do Oxyz, cho I}ai diém A(0; 0;-3), B,(Z; 0;-1) Vé} mat
phang (P) c6 phuong trinh: 3x —8y+7z+1=0. Viét phuong trinh chinh tac duong thang d
nam trén mat phang (P) va d vudng goc véi AB tai giao diém cia dudng thang AB voi (P).

e Giao diém ciia dwong thang AB va (P) la: C(2;0;-1)

Puong thang d di qua C va ¢ VICP la [E, ﬁPJ

Cau 85. Trong khong gian véi hé toa do Oxyz, cho hai duong thang di: X;F = )’_11 - le !

x-1_y-2 z+l1
1 1
A nam trén mat phang (P) va cat hai dudng thang d; , da .

do: va mit phang (P): x —y—2z+3=0. Viét phuong trinh duong thang

eGoiA=dinAB=d2nAVIiAc(P)nénA=din(P),B=d2»(P)
=A(1;0; 2),B(2; 3; 1)

= A chinh la dwong thang AB = Phwong trinh A: xT—l = % = z=2 .

Cau 86. Trong khong gian véi hé toa do Oxyz, viét phuong trinh duong thang (d) vudng goc véi
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x—1_y+1 =z

mit phing (P): x+y+z—1=0 ddng thoi cit ca hai duong thing (dl):T=—1—1 va
x=—1+t¢

(dy):qy=-1 ,v6iteR.
z=-1

eLdy Me(d) = M(1+2t;:-1-1:1,); N e(d,) = N(-1+1-1—t)
Suy ra MN =(r-2t, -2, ~1,)

- =3 13 2
(d) L(P)<> MN =kiizk e R <12 =2=t =~ —1, <= > = M=|_3-2;-=
-2 5 5 5
H=—
5
. 1 3 2
=d x——=y+=-=z+—
5 5 5
Cdu hoi twong tu:
. x=1 y+1 z x-2 y z-1
a) Voi (P): 2x+y+5z+3=0,(d)):—=—==, (d,): =< =
) Vi (P) y (d)) > =3 (d,) ] )
DS.‘d:x+1:y+2:Z+2
1 5
. x+1 y-1 z-2 x-2 y+2 z
b) V6i (P):2x—y—5z+1=0, d, : =Y d - - _c
) Vi (P) y-3z 1 3 dy i ST
Ds: x—lzy—4:z—3
2 -1 -5

Cau 87. Trong khong gian v6i hé toa dd Oxyz, cho ba mit phang: (P): 2x—y+z+1=0, (Q):
x=2 y+1 z . .

=——==.Goi 4, la
, , N TR,
giao tuyén cua (P) va (Q). Viet phuong trinh duong thang (d) vudng goc voi (R) va cdt ca
hai duong thang 4., 4,.

x—y+2z+3=0, (R): x+2y—3z+1=0 va duong thiang 4

e 4 COPTTS: {x=2-25y=—1+1,2=3t; 4 COPTTS: {x=2+s5y=5+352=5s.
Giasi dNA=A;dNA, =B = AQ-2t;—-1+131), B2+ 5;5+3s;5)
AB =(s+26;3s—1+6;5—31), (R) c6 VTPT 7 = (1;2;-3).

. — — 1 1
d L (R) < AB, n cung phuong < s+21 = 357146 =2 3 :>t:§ = A(—;—;—3]
1 2 -3 24 1212 8
1 1 23
X—— yY—— Z——
Vay phwong trinh cua d: 112 = 212 = 38 .

Cau 88. Trong khong gian voi hé toa d6 Oxyz, cho ba duong thingcé phuong trinh
xX=t

ddy=da—y g 22222 % 4 Xyl 2l Gig Dhiong trinh duong
! 2’1 3 3" s 2
z=—1+2t
thang A, biét A cét ba duong thang d,, d,, d; lan luot tai cac diém A, B, C sao cho
AB=BC.

o Xét ba diém A, B, C lan lwot nam trén ba dwong thang d, d,, dy.
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Gia s A(t;4—t;—1+21), B(u;2 —3u;—3u), C(—1+5v;1+2v;—1+v).
Ta co: 4, B, C thang hang va AB = BC < B la trung diém ciia AC
t+(=1+5v)=2u =1
41+ (1+2v)=2.2-3u) < u=0 = Al;3;1), B(0;2;0), C(~1;1;—1).
—1+2t+(-1+v)=2(-3u) v=0

Duong thcfng Adiqua A, B, C co phwong trinh: % = % :%

Dang 4: Viét phwong trinh dwong thing lién quan dén khoing cich

x=2+4¢
Cau 89. Trong khong gian v6i hé toa do Oxyz , cho dudng thang (d): < y=3+2¢ va mat phang
7=-3+t1

(P): —x+y+2z+5=0. Viét phuong trinh duong thang (A) nim trong (P), song song véi
(d) va céch (d) mot khoang 1a /14 .

o Chon A(2;3;—3), B(6;5; —2)(d), ma A, B  (P) nén (d) = (P).
_

Goi ii 1a VICP ciia (d,) < (P), qua A va vuéng géc véi (d) thi {; B Z,d
P

nén ta chon u =[u,,u,]=(3;-9;6).

‘, x=2+3t
Phuwrong trinh cua dwong thang (d|) :yy=3-9t (teR)
z=-3+6t
Ldy M(2+3t; 3-9t; —3+6t) e(d,) . (4) la duong thang qua M va song song vdi (d).
Theo dé : AM =4/ 14 <:>\/9t2+81t2+36t2 V42 :écn:i%
1 x—-1 y-6 z+5
et=——=M(;6;-5) = : = =
3 ( ) =) 4 2 1
1 x=3 y z+1
et=—=M(30;-1) = : =< =
3 ( ) =(4) 4 2 1
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Cau 90. Trong khong gian voi hé toa dd Oxyz, cho mat phang (P): x+y—z+1=0 va duong
thang: d: ad I 2 =2 _11 = Z_31 . Goi I 14 giao diém cua d va (P). Viét phuong trinh ciia dudng

thiang A nam trong (P), vuéng goc voi d sao cho khoang cach tir [ dén A bing h = 3\/5 .

e (P) co VTPT 7, =(1;1;,—-1) vad cO VTCP u = (I;~-1;-3). I =d n(P)= I(1;2;4)
Vi Ac (P);ALd= A c6 véc to chi phuong U, = [ﬁp,ﬁ] =(—4;2;-2)

Goi H I hinh chiéu ciia I trén A= H € mp(Q) qua | va vudng goc A4

= Phuong trinh (Q): 2(x-1)+(y-2)-(z-4)=0< 2x+y—z+4=0

x=1
Goi d; =(P)n(Q)=d, c6 VTCP [ﬁp;ﬁg]:(0;3;3):3(0;1;1) vad, qual =d,: y:§+t
z=4+t

Gid sir H ed, = H(;2+1;4+1)= IH = (0;5;1) . Ta c6;

IH =32 < 272 :3\/§<:>E=3

=-3
o Voi t =3= H(1;5;7) = Phuong trinh A:x_zl :yIS:Z_;
. . x—=1 y+1 z-1
o Voi t =-3= H(1;-1;1) = Phuong trinh A: ST T

Cau hoi twong tu:

a) (P):x+y+z+2=0, d:x;3=y;2=“11, n=-42.

Ps: A:x—5:y+2:z+5 ; A:x+3:y+4:z—5
2 -3 1 2 -3 1

Cau 91. Trong khong gian v6i hé toa do Oxyz, cho mit phang (P): 2x+y—2z+9 =0 va duong

x+1 y-1 z-3
2 7 _1 N

tai mot diém M cach (P) mot khoang bang 2.

thang d : . Viét phuong trinh duong thang A vudng goc voi (P) va cit d

eVi AL (P) nén A nhdn i, = (2;1;-2) lam VTCP,

Gia sir M(t—1;7t+1;3—1)ed . Taco: d(M,(P)=2 < [111+2|=6 < 11

+ Voi t=—ﬁ = M(—Q;—E;EJ = A {x=—£+2t;y:—£+t; z=ﬂ—2r
11 11 11 11 1
39 29

7
+ Voi tzi = M(——;—;—J = A {x:——+2t;y=—+t;zz——2t
11 11 11 11 11 11 11

Cau 92. Trong khong gian v6i hé toa d6 Oxyz, cho mit phiang (P):x+3y—z—1=0 VA céc
diém A(1;0;0); B(0;—2;3) . Viét phuong trinh dwdng thang d nam trong (P) di qua A va cach
B mot khoang 16n nhat (nho nhat).

e Taco: A(1;0;0) e (P). Goi VICP ciia dwong thang d 1&: i = (a;b;c), a+b>+c* %0
Taco: dc(P)< i, =0 c=a+2b
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AB = (-1;2;-3) ; [ud,AB] =(2a-7b;2a—-2b;2a+b)

= d(B,d)=

la.a8] Jl 24 + 24ab + 54b*
il 24> +4ab + 5b*
+THL Néub=0thi d(B,d)=+l6

2
+ TH2: Néu b#0. Dt =2 = d(B,a’):\/IZt AR AN
b 2t +4t+5
2
Xét ham s6 f(t) = 121 2+ 241+ 54 ta suy ra dwoc \/gﬁd(B,d)zf(t)S\/a
2t +4t+5
So sanh TH1 va TH2 = 6 <d(B,d) <14
Do do:
a) min(d(B,d)) =6 < b=0.Chona =1 = c=1
x=1+t
= Phuwong trinh dwong thang d: {y =0
z=t
b) max(d(B,d)) =14 <a=—b.Chonb=-1=a=1,c=-1
x=1+t¢
= Phuong trinh dwong thang d: {y=—t
z=—t

Cau 93. Trong khong gian véi hé toa dd Oxyz, cho mit phang (P):x—2y+2z—5=0 VA C4c
diém A(=3;0;1); B(I;-1;3) . Viét phuong trinh duong thang d di qua A, song song véi (P) va
cach B mot khoang nhé nhat.

o DS: d:x+3:l:z—_1.
26 11 =2

Cau 94. Trong khong gian v6i hé toa 46 Oxyz, cho duong thang A: XTH = % = %, hai diém
A(0;-1;2), B(2;1;1). Viét phuong trinh duong thang d di qua A va cit duong thiang A sao

cho khoang cach tir B dén d 13 16n nhét (nho nht).

e Goi M=dnA. Giasu M(-1+2t,6;,2—1). VTCP cua d: u, =W=(2t—l;t+l;—t)
AB(2:2:-1); | ABsii, | =(1-£;1;4—20)

‘[ﬁ,ﬁd}‘\/lzt2—18t+18 ~

= d(B,d) =" > =\f(@)
‘ud‘ 61" —2t+2
2
Xét ham 56 f(1) = 12; = 2;” i 554 .Taco max f(r)= £(0)=18; min f(r)= f(2)=1—11
+4ar+

= %ﬁd(B,d)S\/E

x =3t
a) min(d(B,d)) = \/I_Tl &t =2 = Phirong trinh dwong thang d: {y =—1+3t
7=2-2t
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x=—t
b) max(d(B,d)) = \/IE <1 =0 = Phuwong trinh dwong thang d: {y =—1+1¢
z7=2—t
Cau hoi twong tu:
a) A: XY +e=1=0 o1 1) B(=1:2:0).
x—y+z-1=0
1=0 x+2y-3=0
bS:d._ e d . Y
max {y+z—2=0 min {y—Z—2=O

o) 4: XL 2¥2 271 43 oy B,
1 2
x=3 y+2 z-1 x=3 y+20 z-1
pSd A2 Yre Tl X2 -
max'Tyg T3 5t imin'T 5T To0 T g
04X o YT2 2 A040), B-1:2:4).
01 2
x—=1 y—-4 z-2 x—1 y-4 z-2
max T T T T g Tmin s T g T g
x—=1 y=-2

Cau 95. Trong khong gian v6i hé toa dd Oxyz, cho dudng thiang d :

f, hai diém
A(1;1;0), B(2;1;1) . Viét phuong trinh dudng thang A di qua A va vudng goc véi d, sao cho
khoang cach tir B dén A 14 16n nhat.

e Ta c6 VICP cia d la: ii, = (2;1;1) va AB =(1;0;1).
Goi H la hinh chiéu ciia B lén A tac6:d(B,A)=BH < AB. Do dé khoang cach tir B dén A
I6n nhdt khi H=A . Khi d6 A la dwong thang di qua A va vuéng géc véi AB.

Taco {Ald

g = CO thé chon VTCP ciia A la i, =i, AB | = (1,-1;—1)
x=1+t¢

= PTcia Ala:{y=1-t

Z=—t

Cau 96. Trong khong gian v6i hé toa do Oxyz, viét phuong trinh dudng thing d di qua
XTH:% % sao cho khoang cach gitta d va duong

A(0;-1;2), cit duong thfmg 4:

x=5 'y

thang 4 :§ 14 16n nhat.

e Goi M =d 4. Gidg sir M(~1+26;62—1).VTCP ciia d - ii,, = AM = (2t —L;1 +1;~1)
4, di qua N(5,0:0) VA c6 VICP ¥, =(2-211); AN =(5:1:-2); [V, | = (1~ 141~ 1;61)

‘ 5 i E‘ 2
:d(Az,d)z[A i =3./ G 3. [ra
= = 2
[.08,] 532 ~101+2
2
Xét ham sé f(t)=(22+—t). Ta suy ra duwoc maxf(t)zf(i)=§
53t =10t +2 379

= max(d(4,d)) = \/% = Phuwrong trinh dwong thang d: {x =20t y=—1-41t; z=2+4¢

Cau hoi twong tur:

Trang 32




Trin ST Ting hoctoancapba.com PP toa dé trong khong gian

1=y+1=Z—1,A2:{x+2y—Z+1=O DS'dix_2=y+1=Z_2.

x_
a) A(2;-1;2),A4 : . )
) Al )4 2 1 1 x—y+z+1=0 41 68 27

Cau 97. Trong khong gian véi hé toa d6 Oxyz, viét phuong trinh duong thing d di qua
A(l;-1;2), song song vOi mat phang (P): x+y—z+1=0 sao cho khoang cach giira d va

x+y+z-3=0

14 16n nhét.
2xy+z-2=0 a lon nha

duong thang A :{

x=1
o DS y:—1+t.
z7=2+t

Dang 5: Viét phwong trinh dwong thing lién quan dén géc

Cau 98. Trong khong gian vdi hé toa do Oxyz, cho diém A@(3; —1; 1), duong théng A:

x_y=2 = va mit phang (P): x—y+z—5=0. Viét phuong trinh tham s cua dudng

1 2
thang d di qua A, nam trong (P) va hop v6i dudng thang A mot goc 45"
0 Goi U ,U,,1p lan luot la cac VICP ciia d, Ava VIPT ciia (P).

Gid sit iy, = (a;b;c) (a*> +b* +c* #0).

+Vidc(P)nén i, Li, = a-b+c=0 < b=a+c 1)
+(2.4)=45° = la+2b+2d 2 & 2Aa+2b+¢ =9 +b*+¢*) (2)
3\/¢12+bz+c2

c=0
15a+7¢=0
+ Voic=0:chona=>b=1=PTTS ciad: {x=3+t;y:—1—t;z:1
+ Voil5a+7c¢=0:chona=7¢=-15b=-8
= PTTS cia d: {x=3+7t;y=—1-8; z=1-15¢.

Tw (1) va (2) ta duoc: 14¢? +30ac =0 < [

Cau 99. Trong khong gian v6i hé toa ¢ Oxyz, viét phuong trinh duong thing A nam trong mit

x=1+t¢ x=3-t
phing (P):x+y—-z+1=0, cat cidc duong thang d,:{y=1 ; dy:yy=1+1 vatao voi
7=2+2t z=1-2t

d; mot goe 30°.

eTaco d, c(P). Goi A=d, " (P) = A(5;-1;5). d; cO VTCP 4, =(1;1;2).

Ldy BA+552+2t)ed, = AB=(t—4t+1;2t—3) la VTCP ciia A

Taco cos(A,d1)=cos3OO<:> l6:-9) Zﬁ C{ti;l
Jo—a? 12 +@i-32 2 L=
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. X=5+t
+ Voi t=—1 thi AB=(-5;0;,-5) = d: <y=-1
z=5+t
. x=5
+ Voi t=4 thi AB=(0;5;5) =d: {y=—1+¢
7=5+t

Cau 100. Trong khong gian vdi hé toa dd Oxyz, cho hinh chop A.OBC, trong do A(1; 2; 4), B
thude truc Ox va c6 hoanh do duong, C thuoc Oy va c6 tung do duong. Mat phang (ABC)
vudng goc voi mit phang (OBC), tanOBC =2. Viét phuong trinh tham sé cua dudng thing
BC.

eBC: {x:2+t;y:—2t;z=0.

Céau 101.Trong khong gian vai hé toa d6 Oxyz, cho hai diém A(2;-1;1),B(0;1;-2) va duong
thang d : % :y_—13 :ZTH' Viét phuong trinh duong thang A di qua giao diém cua duong
thang d voi mat phang (OAB), nam trong mit phang (OAB) va hop véi dudng thang d mot

) 5
goc a sao cho cosa =5

e PT mdt phing (OAB): x+4y+2z=0. Goi M = d n (OAB) = M(-10;13;-21).
Gia st AcO VTCP u =(a;b;c)
+ViAc(OAB)nén a+4b+2c=0 (1)

+ cosoz—é o la—b+2d _d @)
VAR
b2 a2
Tir(hva2) = |P=179%"
b:C,Cl:—6C
F VoI b=ca=——c = i=(2-5-11) = PTeia £: 2110 Y~ _2+21
ten > 5o
+V6i b=c,a=—6¢ = ii =(6;-1;-1) = PT ciia A: x+10:y‘113 :Z+121

Cau 102.Trong khong gian v6i hé toa d6 Oxyz, viét phuong trinh duong thang A di qua diém

A(0;1;-2), vudng goc v6i duong thang d :#z%z% va tao voi mit phang (P):
2x+y—z+5=0 mot goc a =30°.
o Gia sit ACOVTCP u =(a;b;c).
ald a-b+c=0
Ta co: B el karb-d B o|c=0a=0
cosa =— =— c=-2a,b=-a
2 \/g\/azﬁtszrc2 2

+Voi c=0,a=b = u=(10) = 4: {X=t;y=1+t;z=—2
+ Vi c=2ab=—a = i=(1;-1;-2) =24 {x=6y=1-1,7=-2-2t.

Cau 103.Trong khong gian voi hé toa d6 Oxyz, viét phuong trinh duong thing d di qua
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A(1;—1;2), song song v6i mat phang (P):2x—y—z+3=0, dong thoi tao voi dudng thang
x+1 o y-1

; > _z mot goc 1on nhét (nho nhét).

e AcOVTCP ii, =(1;-2;2). Goi VTCP ciia dwong thang d la i = (a;b;c) .

d [/ (P)< i, =0 < c=2a—b. Goi goc giita hai mdt phang la c.
Sa—46l 1 \/ (5a—4b)°

3W5a? —4ab+2b? 3 N5 —4ab+2b

= Cosa =

+ THL1: Néu b =0thi cosa =§\/§

Y
+ TH2: Néu b#0. Dit 1 =2 :cosa:l.,/(ft—“)z—. f(@
b 3Nset—4r+2 3

A2
M. Ta suy ra duwgc: 0<cosa =+/f(t) <

502 —41+2
Sosanh TH1va TH2, tasuy ra: 0 <cosa < %

53
9

Xét ham s6 f(t) =

Do do:
a) min(cos @) =0 < L= = Phuong trinh dwong thing d : *=1 -2 F1_2=2
b 5 4 5 3
b) max(cosa) =% = %= —% = Phurong trinh duong thang d: xl—l = y+51 = 1;2

Cau 104.Trong khong gian v6i hé toa do Oxyz, viét phuong trinh duong thang d di qua
x—1 y-2 z+2

5 1 . sao cho goc giira d va duong thang

A(=1;0;-1), cat dudng thang 4:

4 x_13 - y;2 - Z;‘Q’ 14 16n nhat (nho nhit).

e Goi M =d 4. Gidsir M(1+262+5,-2-1).
VTCP ciiad : i, = AM = (2t +2;1+2;,—1-1). Goi a =(d, 4,).

2 / £ 2
= cosa =—. ——.\/f(t)
3\6:2+14t+9 3

t2

— ;min (1) = f(0)=0
6t +14t+9

Xétham sé f(1) = . Ta suy ra dwoc max f(t) = f(—%) =

a) min(cos @) =0 <>t =0 = Phuwong trinh dwong thang d 1 —— = "
b) max(cosa) = é ot= —% = Phuong trinh duong thing d : x:l = % - Zzl

2
5
Y
2

Dang 6: Viét phwong trinh dwong thing lién quan dén tam gidc
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Cau 105.Trong khong gian vaoi hé toa do Oxyz, cho AABC vai toa do dinh C(3; 2; ?3) va phuong
trinh duong cao AH, phuong trinh dudong phan gidc trong BD lan lugt la:
dl:x—2:y—3:z—3’ dzzx—lzy—4:z—3

1 1 -2 1 -2
canh BC cua AABC va tinh dién tich cua AABC.
e Goi mp(P) qua C va vuong goc voi AH = (P) Ld;, = (P):x+y—-2z+1=0

. Lap phuong trinh duong thing chua

B=(P)nd, = B(1;4;3) = phuong trinh BC :{x=1+2t; y=4-21;7=3

Goi mp(Q) qua C, vuéng goc véi da, (Q) cdt do va AB tai K va M. Ta co:

(Q):x—2y+z-2=0=K(2;2;4) = M(1;2;5) (K 1a trung diém ciia CM).
x=1

= AB:{y=4+21,do A= ABd, = A(2:5) =S, 50 :%\[E,E]\:zﬁ.
7=3-2t

Cau 106.Trong khong gian vdi hé toa do Oxyz, cho 4ABC voi A(l;—1;1) va hai duong trung
x=1-t
P . N x_ y—-1 z=2 4 ;
tuyén lan lugt c6 phuong trinh 1a d,: —~=~—=-———, d,:7y=0 . Viét phuong trinh
2 -3 - —1
z=1+t
duong phan giac trong cua goc A.

e Tacd Agd,,Aed,. Goi M ed,, N ed, lan luot la trung diém AC, AB.

N(1-10;1+1) = B(1-2%1;1+2¢). Bedljt:% = B(0;1;2)

MQ21-362-21) = C(41-1;3-613-41). Ced, :>t=%:>C(l;O;l)

Taco: AB= \/g, AC =1. Goi AD la duong phdn gidc trong cua goc A thi DB = —\/ED—C

[1;/\;_ 1+1J_ ?://:] AD = (1:/8;?://_66;1:\/8}

Vay phwong trinh dwong thang AD la: x—1 = y+rl _z-1 .

-1 2446
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TPKG 03: VIET PHUONG TRINH MAT CAU

Dang 1: Viét phwong trinh mit ciu bing cich xac dinh tim va ban kinh

Cau 107.Trong khong gian véi h¢ toa dd Oxyz, cho diém 1(1;-2;3). Viét phuong trinh mat cAu
tam I va tiép xtic voi truc Oy.

e Goi M la hinh chiéu cua 1(1;-2;3) 1én Oy, ta c6: M(0;-2;0).
IM = (~1:0:=3)= R = IM =10 ld bdn kinh mdt cdu cin tim.

Két lugn: PT mdt cau can tim la (x—1)* +(y+2)* +(z=3)* =10.

Cau 108. Trong khong gian véi hé toa d6 Oxyz, cho hai dudng thang: (di) : {x=2t; y=t; z=4 va
(d2) : {X= 3-t; y=t; z=0. Ching minh (d1) va (d2) chéo nhau. Viét phwong trinh mat cau
(S) ¢6 duong kinh 1a doan vudng goc chung cua (d1) va (d2).

e Goi MN la duong vuong goc chung cua (di) va (d2) = M(2; 1; 4); N(2; 1; 0)
= Phurong trinh mdt cau (S): (x—2)* +(y—1)* +(z—2)* =4.

Cdu hoi twong tu:
1d2: y=3 . DS: (S)I(x—%j +(y—£) +(Z+1\J zg
2=t

x=2 y-1
a) d, : ==
) d, 1 1

6

x=2 y+4 z-2

b) (dl):x—12=y—1 Z

_ 2 2

2
DS: (S):(x—2)2+(y—§j +(z-3) :%

x—4 y-1 z+5
-1 -2

va

Cau 109. Trong khéng gian véi hé toa do Oxyz, cho hai dudng thing: d:

X=2+t

d,:qy=-3+3t. Viét phuong trinh mit cau c6 ban kinh nho nhat tiép xtc véi ca hai duong
z=t

thang d, va d,.

e Mt cau nhdn doan vuéng géc chung cia hai dwong thang la dwong kinh.
Cdu hoi twong tu:

x=2t x=3—t
a) d:{y=t ,dy:iy=t . PS: (S):(x=2)* +(y=1>+(z-2)* =4
z=4 z=0

Cau 110.Trong khong gian voi hé toa do Oxyz, cho duong thang (4)) c6 phuong trinh
{x =2t,y=tz=4,; (4,) la giao tuyén cta 2 mit phing (a):x+y-3=0 VA
(B):4x+4y+3z—12=0. Ching t6 hai duong thang 4, 4, chéo nhau va viét phuong trinh

mit ciu nhan doan vuong goc chung cua 4,4, 1am dudng kinh.

e Goi AB la duong vuong goc chung ciua A, 4, . AQ2t;;4) € 4, B3+ s;-5,0) € 4,
AB L A1, AB L Ay = A(2;1;4), B(2;1;0)
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= Phurong trinh mdt cau la: (x — 2)2 +(y— 1)2 +(z— 2)2 =4

Céau 111.Trong khong gian vdi hé toa do Oxyz, cho hinh hop chir nhat ABCD.A’B’C’D’ ¢6
A= 0, B(3;0;0), D(0;2;0), A’(0;0;1). Viét phwong trinh mit cau tdm C tiép xtic véi AB’.

eKe CH1AB’, CK1 DC’ = CK L (ADC’B’) nén ACKH vuong tqi K.
— CH? =CK? +HK? = % Vay phwong trinh mat cau: (x—3)2 +(y —2)2 +7% = 411_(9)

Cau 112. Trong khong gian véi hé truc toa d6 Oxyz, cho 4 diém A( 1; —1; 2), B( 1; 3; 2), Cg 4; 3;
2), D(4; —1; 2) va mat phang (P) c6 phuong trinh: x + y+z—2=0. Goi A’ 12 hinh chicu cia
A 1én mit phing Oxy. Goi (S) 1a mit ciu di qua 4 diém A’ B, C, D. Xac dinh toa do tim va
ban kinh cta duong tron (C) 1a giao cua (P) va (S).

e Dé thdy A 1; —1; 0). Phwong trinh mdt cau (S): x> +y? +2° =5x—2y—2z+1=0
V29
2

+) Goi H la hinh chiéu cia I lén (P). H la tdm cia dwong tron ( C)

= (S) ¢6 tam 1[%;1;1), bén kinh R =

x=5/2+t
+) PT duong thang (d) di qua I va vuéng géc véi (P): d:qy=1+t = H(
z=1+t

= 12 25 (cycoaninn r i —r? - [2 -T2 _ 31186

wlul

|

AN|—

1
6’

Cau 113.Trong khong gian voi hé toa do Oxyz, cho diém A(1; —2; 3) va duong thang d co

x+1 y-2 z+3
b

phuong trinh mat cau tam A, tiép xtc véi d.

phuong trinh . Tinh khoang cach tir diém A dén duong thang d. Viét

[E{ a] J4+196+100 s
\/4+1+1
PT mat cdu tam A (1; ~2; 3), ban kinh R = 5v2 1 (x= )2 +(y+2)> +(z-3)* =50

ed(A (d)) =

xX+5 :_y—7 - % va diém
2 4 N 2 _2 1
M (4;1;6) . Buong thang d cat mat cau (S), c6 tam M, tai hai diém A, B sao cho AB=6.

Viét phuong trinh ctia mat cau (S).

Cau 114.Trong khong gian véi hé toa d6 Oxyz, cho dudng thang d :

e d di qua N(=5,7,0) va c6 VTCP i =(2;—1;1); MN =(~9;6;6).
Goi H la chén dwong vuéng goc vé tir M dén dwong thang d =MH = d(M,d)=3 .

Bdn kinh mdt cdu (S): R*=MH +(AZBJ =18.

= PT mdt cau (S): (x—4)*>+(y—1)*> +(z—6)> =18.

Cau 115.Trong khong gian véi hé toa do6 Oxyz, cho mit phang (a):2x—y+2z-3=0 va mit
cau (8):x?+y*+722—2x+4y—8z—4=0. Xét vi trf twong dbi ciia mat cu (S) va mat
phang (). Viét phuong trinh mit cau (S') d6i xtng v6i mit cau (S) qua mat phang (a).
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e (5):(x=1)"+(y+2)° +(z=4)" =25 c6 tam I(1;-2;4) vaR =5.

Khodng cdch tir I dén (a) |a: d(I,(a)) =3 <R = (@) va mdt cau (S) cdt nhau.

x=1+2¢
Goi J la diém doi xing ciia I qua (d). Phwong trinh dwong thang IJ © {y=-2—1t
z=4+2¢t
x=1+4+2¢ t=-1
Toa d¢ giao diém H ciia IJ va (a) thod i:;i;: = ;::i = H(—l;—l;Z)

2x—y+2z-3=0 z=2
Vi H I trung diém cua IJ nén J(=3;0;0). Mdt cau (S’) c6 tam J ban kinh R’=R =5 nén c6
phuong trinh: (S): (x +3)2 +y2 +72=25.

Céu 116.Trong khépg gian voi hé toa do Oxyz, 1ap phuong trinh mat cau (S) biét répg mat phéng
Oxy va mat phang (P): z =2 lan lugt cat (S) theo hai dudng tron c6 ban kinh bang 2 va 8.

e Tir gid thiét ta c6 v6 sé mat cau (S) thoa YCBT. Goi (So) la mdt cau cé tam 1,(0;0;m)
thuée truc Oz. Khi d6 mp(Oxy) va mp(P) cdt (So) theo 2 dwong tron tdm 0, =0(0;0;0), ban
kinh R, =2 vatam 0,(0;0;2), ban kinh R, =8.

R>=2>+ |m|2

g |2:>4+m2:64+(m—2)2:>m:16
R =8"+m-2

Goi R 1 ban kinh mat cau thi {

= R=2465 va I,(0;0;16). Suy ra mdt cdu (S) cé tim I(a;b;16) (a, b e R), ban kinh

R=265.

Véy phuong trinh mdt cau (S): (x—a)* +(y —b)* +(z—16)*> =260 (a, b R).

Cau 117.Trong khong gian véi hé toa d6 Oxyz, cho mat phang (P): 2x—y—2z-2=0 va dudng
thang d: il = yTH = % Viét phuong trinh mat cau (S) c6 tam I thude d, I cach (P) mot
khoang bang 2 va (P) cit (S) theo mot dudng tron (C) ¢6 ban kinh bang 3.

o Gia sw I[(—t;2t—1;t+2) e d, R la ban kinh cua (S), r la ban kinh cua (C).

1
t=—
Taco: d(I,(P)=2<|-6t-5=6 <| © Rzz(d(l,(P))2+r2:13

11°
t:__
6
2 2 2
+ Voi t=l :I(—l;—%;ﬁj =(S): (Hlj +(y+%j +(Z—Ej =13
6 6 3 6 6 3 6

2 2 2
+ Voi t:—E = I(E;—E;lj =(S): [x—ﬂj +(y+£j +(Z_lj =13
6 6 36 6 3 6

Céu 118.Trong khong gian véi hé toa do Oxyz, cho 2 diém A(0; 0; 4), B(2; 0; 0) va mat phéng
(P): 2x+y—2z+5=0. Lap phuong trinh mat cau (S) di qua O, A, B va c6 khoang cach tu

S
T

tam I ctia mat cau dén mit phang (P) bang
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e Gidsir (S): x> +y* +72 —2ax—2by—2cz+d =0.

a=1
+TiwrO, A B e(S)suyra: y¢c=2 = I(1;b;2).
d=0
e daPy= = oS @FZO
: e Y6 T le=-10

Vay (S): x> +y>+722—2x—4z=0 hodc (S): x> +y>+72* —2x+20y—4z=0

Cau 119.Trong khong gian vai hé toa d6 Oxyz, cho cac diém A(1;3;4),B(1;2;-3),C(6;-1;1) va
mat phéng (a):x+2y+2z—1=0. Lap phuong trinh mat cau (S) c6 tam nam trén mat
phiang («) va di qua ba diém A,B,C. Tinh dién tich hinh chiéu cta tam gidc ABC trén mat
phang (a) .

e Goi I(a;b;c) la tdm mdt cau ta cé

A= |(1-a+@B-b)+@-c)=(1-a)+2-b)*+(-3-¢)
IA=IC & \(1-a) +B-b)’ +(d—-c)> =(6-a)’> +(=1-b)*> +(1—c)?
Ie@) a+2b+2c-1=0

b+7c=6 a=1
o {5a-4b-3c=6 <ib=—1=I(;-1;1) = R?=1A>=25
a+2b+2c-1=0 c=1

= Phuong trinh (S):(x— 1% + (y+ 1) +(z-1)>=25

Tam giac ABC déu canh bdng 5\/5 Nén S,z = #

AB =(0;~L;—7), AC = (5,~4;-3) = p=| AB,AC | = (-25:-35;5)
17

153

Goi S' la dién tich hinh chiéu ciia tam giac ABC lén mdtphcfng ()

cos((@),(ABQC)) = ‘Cos(ﬁa ﬁ)‘ -

, 5043 17 85
Taco S'=S,,-.cos((),(ABC)) = ———F—==— (dvdt)
ABC 4 15\/5 6
. R ) e R . B Cx=1 y+1 z
Céau 120.Trong khong gian véi hé toa do Oxyz, cho duong thang d: T:T:_ va mat

phang (P): 2x+y—2z+2=0. Lap phuong trinh mit cau (S) c6 tim nam trén duong thang
d c6 ban kinh nho nhat tiép xuc véi (P) va di qua diém A(1; —1; 1).

o Goi I tam ciia (S). | ed = I(1+36,—1+ ;). Bankinh R = 1A = {112 — 21 +1 .,

|5z+3|:R

Mat phang (P) tiép xiic véi (S) nén: d(I,(P)) =
tr=0 = R-=1
377 -24r=0 < LA T

=— == R=—
37 37
Vi (S) c6 ban kinh nho nhat nén chont =0, R = 1. Suy ra I(1, -1; 0).

Vay phwong trinh mdt cau (S): (x — 1)2 +(y+ 1)2 +72=1.
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Cau 121.Trong khong gian Oxyz, cho duong thing d: xT—l = y_—i—2 =§ va mit phang (P):
2x+y—2z+2=0. Lap phuong trinh mit cau (S) co tim nam trén d, tiép xtc v6i mit phang

(P) va di qua diém A(2; -1; 0).

e Goi I la tam cua (S) = I(1+t;t—2;t).Ta cod(l, (P) =Al <=1, t=%.

Vay: (S): (x=22+(y+1)? +(z-1* =1

2 2 2
hoac (S): x—E + y+2 + z—l ZE.
13 13 13 169

Cau 122.Trong khong gian vo6i hé toa d§ Oxyz, cho diém 1(1;2;-2), duong thé“ing A:
2x-2=y+3=z va mit phiang (P): 2x+2y+z+5=0. Viét phuong trinh mit cau (S) co
tam I sao cho mit phang (P) cat khdi cau theo thiét dién 14 hinh tron c6 chu vi bang 8z . Tur
d6 1ap phuong trinh mit phang (Q) chira A va tiép xuc véi (S).

eTaco: d=d(I,(P))=3. Goirla ban kinh hinh tron thiét dién. Ta c6: 2nr =87 =r =4
Suy ra ban kinh mdt cau: R* =r* +d* =25 = (8): (x—=1)> +(y—2)* +(z+2)* =25

Nhdén thdy mat cau (S) tiép xic véi (A) tai diém M[% —% %j

Do dé: (0) chira (A) va tiép xiic véi (S) di qua M(% —% %J va cO VTPT MI [%—E,QJ

3
= PT mdt phang (Q): 6x—33y+30z-105=0.

Cau 123.Trong khong gian vai hé toa d6 Oxyz, cho duong thang d : {x =t,y=—lLz=—t va2

mit phang (P): x+2y+2z+3=0 va (Q): x+2y+2z+7=0. Viét phuong trinh mit cau
(S) ¢6 tam I thudc dudng thang (d) va tiép xtc v6i hai mit phang (P) va (Q).

e Gid sit: 1(t;-1;—1) e d . Vi (S) tiép xiic véi (P) va (Q) nén d(I,(P))=d(I,(Q)) =R
1-e I5-1
&S — ="

3 < t=3.Suyra: Rzg,l(?,;—l;—?,).

| &

\ 2 2 2
Vay phuwong trinh mat cau (S): (x—3) +(y+1) +(z+3) =—.
v phuong (9): (x=3) +(y+1) +(2+3) =35
Cau hoi twong tu:
a)d:{x=2+6y=1+26z=1-1, (P):x+2y—2z+5=0, (Q): x+2y—2z-13=0.

2 2 2
Ceqy.| 16 _ R
bS. (S).(x 7) +(y 7) +(Z 7) 9

Cau 124.Trong khong gian véi hé toa dd Oxyz, cho mat phiang (P): x—2y—2z+10=0, hai

duong thang (Aq): x=2_y_z-1 , (A2): X2 Y. ZZ3 . Viét phuong trinh mit cau (S)

11 -1 11

¢6 tam thudc (A1), tiép xuc voi (Az) va mat phang (P).
x=2+t

e A:yy=t ;A diquadiém A(2;0;,-3) vaco VTCP i, = (1;1;4).
z=1-t

Giasu I2+t6,6,1-1) e A la tdam va R la ban kinh cua mat cau (S).
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[ﬁﬁz}‘ _ |5¢ 4]

Taco: Al =(nnd—1) = [E,ﬁ2]=(5t—4;4—5t;0) = a’(I,AZ):‘ ‘q ‘ 3
)

2+1—2t-20-1)+10 _lr+10]
J1+4+4 3

d(I,(P))=

7
() tidp xic vii 4, VA (P) & d(1,4) =d(1,(P)) = |st—4l=lr+10l & |77 .

Oth—z:I[Ez—éj R=2:>
2 22 2 2

2 2
PT mdt cau (S): (x—ﬂj +(y—z} +(Z+§j :ﬂ_
2 2 2 4

e Véi t=—1 = I(1;-1;2),R =3 = PT mdt cau (S): (x—1)>+(y+1)*+(z=2)*> =9

Dang 2: Viét phwong trinh mit ciu bang cach xac dinh cac hé sé ciia phwong trinh

Céu 125.Trong khdng gian véi he toa do Oxyz, cho 3 diém A(3;1;1), B(0;1;4), C(-1;-3;1). Lap

phuong trinh cia mat cau (S) di qua A, B, C va ¢6 tim nam trén mit phang (P): x +y — 2z +
4=0.

o PT mdt cau (S) ¢6 dang: x* +y*> + 7> —2ax—2by —2cz+d =0

(S)quaA: éa+2b+2c—-d-11=0

(S) qua B: 2b+8c-d -17=0

(S)quaC:2a+6b—-2c+d+11=0

Taml e (P):a+b-2c+4=0

Gidgirataduwoc:a=1b=-1,c=2,d=-3. Vay (S): x> +y>+22-2x+2y—-42-3=0

Cau 126.Trong khong gian v6i hé toa do Oxyz, cho hinh lang tru dtmg 4BC.A’B’C’ 6 tam giac
ABC vudng tai A, dinh A trang vé6i gbe toa do O, B(1; 2; 0) va tam giadc ABC c6 dién tich
bang 5. Goi M 1a trung diém cua CC’. Biét rang diém A’'(0; 0; 2) va diém C c6 tung do
dwong. Viét phuong trinh mit cau ngoai tiép tir dién AB T M.

eTaco: AB=~/5 Va S, ;0 =5 nén AC=245.
ViAA® L (ABC)va A, B e (Oxy) nén C e (Oxy).
Goi C(x;y;0). AB=(1;2;0),AC =(x;y;0).

.. |ABLA 2y = =— = N A
Ta co: C x; yz 0 SIFEAINEA Yo >0 nénC(4; 2;0).
AC=25 T 24y =207 ly=2 “y=-2

Do CC'= AA’ =C1-4; 2; 2), BB'= AA’ =B, 2; 2) va M la trung diém CC’
nén M(-4; 2; 1).
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PT mdt cau (S) di qua A, B’, C’ va M ¢6 dang: (S):x2+y2+z2+2x+2by+2cz+d:O

A(0;0;0) € (S)
B'(1;2;2) € (S)
C'(4;2;,2)e(S)
M(—4;2;1) (S)

@a:%;b:—%;c:—%;dzO (thod a* +b* +c* —d > 0)

Vay phiong trinh mat cau (S) la: (S): X%+ y2 +22+3x -3y—-3z=0.

Cau 127.Trong khong gian voi hé toa d6 Oxyz, cho tr dién ABCD véi A(2; 1; 0), B(1; 1; 3),
C(2;-1; 3), D(1;-1; 0). Tim toa d6 tAm va ban kinh ctia mit cau ngoai tiép tir dién ABCD

e Ta tinh duoc AB:CD:\/_,AC:BD:\/B,AD:BC:\/_. Vay tw dien ABCD co cac
cép canh dé{ doi mot bd’ng nhau. Tw do ABCD la mot tir dién gcfn déu. Do dé tam cia mat
cau ngoai tiép cua twr dién la trong tam G cua tw dién nay.

gj Ji4

Vay mdt cau ngoai tiép tir dién ABCD c6 tam la G(% 0;= |, bankinh 12 R=GA = -

Cich Khac: Ta cé thé xac dinh toa dd tAm I cia mit ciu thoa diéu kién: IA =IB=1IC =
ID

Céu 128.Trong khong gian véi hé truc toa do Oxyz, cho mat phfmg (P): x+2y+2z-6=0, goi A,
B, C lan luot 1a giao diém cta (P) véi cac truc toa do Ox, Oy, Oz. Viét phuong trinh mit cau
(S) ngoai tiép tir dién OABC, tim toa do tim va ban kinh cua duong tron (C) 1a giao tuyén
cua (P) va (S).

e Ta cd: A(6;0;0), B(0;3;0), C(0;0;3).
PT mdt cau (S) ¢6 dang: x> +y* +7> +2Ax+2By+2Cz+D=0 (A>+B*+C*>-D>0).

D=0
36+124=0 3 3
€®)=9168-0 Q{ 3 5 €= P=0
9+6C =0

36

Vay (S): x> +y?+72% —6x—3y—3z=0 c6 tam 1(3;%;%), ban kinh R=="-.

ualoo
@lm

Goi H la hinh chiéu vuéng géc cia I trén (P) = H la tam ciia (C). Tim dwoc H( %

= Ban kinh cua (C): r=\R*-IH? = ——1—5\/5.

2

)

Céu 129.Cho hinh 13p phuong ABCD.A’B’C’D’ c¢6 canh b?lpg 2. Goi M la trung diém cta doan
AD, N Ia tam hinh vuéong CC’D’D. Tinh ban kinh mat cau di qua cac diém B, C’, M, N.

e Chon hé truc toa dé Oxyz sao cho: D =0(0; 0; 0), A(2; 0; 0), D10; 2; 0), C(0; 0; 2).
Suy ra: M(1; 0; 0), N(0; 1; 1), B(2; 0; 2), C10; 2; 2).

PT mat cau (S) di qua 4 diém M, N, B, C’cé dang: x* +y* + 722 +2Ax+2By+2Cz+ D =0.

1+2A+D=0
2+2B+2C+D =0 5 5 1
N, B, C7e@) 8+4A+4C+D=0 {A 2’B Z’C 2’D 4

8+4B+4C+D=0

Vay bn kinh R = NA> + B> +C? —D =15 .
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Dang 3: Cac bai toan lién quan dén mat cau

Cau 130. Trong khong gian véi hé toa do6 Oxyz, cho mit phang (P):2x -2y -z -4=0vamat cau
(S): X2 +y? + 22 — 2x — 4y — 62 — 11 = 0. Chitng minh ring mit phang (P) cit mit cau (S)
theo mdt duong tron. Xac dinh toa @6 tdm va tinh ban kinh cua duong tron do.

o1 (1:2;:3);R=1+4+9+11=5;d(I; (P)) = p—22)-3-4 -3 <R=5.

Ja+4+1
Vay (P) cdt (S) theo dwong tron (C)
x=1+2¢
Phuwong trinh d qua I, vuong goc voi (P) : {y=2-2t
z=3-t

Goi J la tam, r la ban kinh dwong tron (C). J ed =J (1 +2t; 2 -2t; 3-1)
Je(P)=21+2t)-2(2-2t)-3+t-4=0=t=1

Vay tam dwong tron la J (3, 0; 2), ban kinh r = R*-1J? =4

Céu 131.Trong khong gian v6i hé toa do Oxyz, cho A(2; 0; 0), B(0; 2; 0), C(0; 0; 2). Tinh ban
kinh mat cau noi tiép tir dién OABC.

e Goi |, r 1 tdm va ban kinh cia mdt cau ni tié}) tir dien OABC.

1
Voasc =Vioas*ViosctVocatVasc = 37 Soap * 3 rSopc * 3 rSoca 37 Sapc

Mat khac: VO ABC = é.OA.OB.OC =

3 3
chngBzzg.S:Z\/g (avdt) = Sy, =6+23  (dvdy)

STP

1

1,
3
(@V10); Sous =Sopc =Spcs =5 OAOB =2

O’\lOO
wl-lk

3V
Do dé: r= OABC (dv dé dai)

Stp 6+2\/_

Céu 132. Trong khong gian véi hé toa do Oxyz, cho hai diem $(0;0;1), A(1;1;0). Hai diém M(m;
0; 0), N(0; n; 0) thay do6i sao cho m+n=1va m >0, n > 0. Tinh khoang cach tir A dén mat
phang (SMN). Tt d6 suy ra mat phang (SMN) tiép xtc véi mot mat cau co dinh.

eTaco: SM =(m;0;—-1), SN =(0;n;—1) = VTPT cua (SMN) la n = (n;m;mn)

Phirong trinh mdt phang (SMN): nx +my+mnz—mn =0
Ta co: d(A,(SMN)) = pomomn|  fioma 1o mn|_
2+m2+m n \/1 2mn+m2 2 |1 mn|

Suy ra (SMN) tiép xiic mat cau tadm A ban kinh R=1 ¢6 dinh.

Cau 133.Trong khong gian v&i hé toa d6 Oxyz, cho hai dudong thang c6 phuong trinh

x=t x=0
d:yy=0 ,d,:qy=t . Viét phuong trinh mit cau (S) ban kinh R:\/g,cé tam nam
7=2-t 7=2—t

trén duong phan gidc cua goc nho tao boi d|, d, va tiép xtc voi d,, d,.

e Phuong trinh mp(P) chita d,, d,1a (P):x+y+z-2=0
Phwrong trinh mp(Q) chita d, va vuong géc voi (P la (Q):x-2y+z-2=0
Phuong trinh mp(R) chira d2 va vuong géc voi (P)la (R):2x—y—z+2=0
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Phwong trinh hai mat phan giac cua hai mat (Q) va (R):
(PGI):x—y=O, (PGZ):x+y—2z+4=O

x=t x=—t
Phuwong trinh hai dwong phdn gidac cua di, d2: a:{y=t b:xy=t
7=2-2t z=2

Vi cos(a,d,) > cos(b,d,) nén duong thang a la phén gidc ciia di, dz théa mén diéu kién.

Do dé ¢6 hai tam mdt cau théa man 1,(2;2;-2), 1,(-2;-2;6)

Suy ra () (x =2)* +(y=2)* +(z+2)* =6 hodc (S,): (x+2)* +(y+2)* +(z—6)* =6
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TPKG 04: TIM PIEM THOA PIEU KIEN CHO TRUOC

Dang 1: X4c dinh diém thudc mit phing

Cau 134.Trong khong gian vdi h¢ toa dd Oxyz, cho hai diém A(1;2;3) va B(3;4;1). Tim toa do
diém M thudc mat phang (P): x—y+z—1=0 d& AMAB la tam giac déu.

e Goi (Q) la mdt phang trung truec cia doan AB = (Q): x+y—z-3=0
d la giao tuyén cua (P) va (Q) =d: {x:2;y=t+l;z:t

Med= MQ2;t+1:t) =AM =22 —8¢+11.

Vi AB = 12 nén AMAB déu khi MA = MB = AB

@2;2—8t—1:0®t:@ :M(2;6i\/§'4i\/ﬁj.

2 72

Cdu hoi tuong tu:
a) Voi A(4;0;0) , B(0;0;4), (P): 2x—y+2z—-4=0. DS:

Cau 135. Trong khong gian voi hé toa dd Oxyz, cho hai diém A(0; 0;—3) va B(2; 0;—1). Tim toa
d6 diém M thudc mat phang (P): 3x—y—z+1=0 dé AMAB la tam giac déu.
e Gid sir M(x;y;z)e(P) = 3x—y—z+1=0 (1).

2 2 ng
MA” =MB 4x+8z=—4 130 210 1
AMAB déu < \MA®? = AB*> < {6z=-1 e y=— :M(—;—;——j
M e(P) 3x—-y—z=-1 31 33 6
=——
6

Cau hoi twong tu:
a) Voi A(1;1;-3),B(3;1;,-1),(P):3x—8y+7z+4=0.

ps: C|2 2*/_ £_2_i] [ 26 £ é]

2—— 1+
3
b) Voi A(1;2;3),B(—1;4; 2) (P):x—y+z+1=0.

ps. cf 1235 11-3V5 3jh ] (1+L3l\/§;11+3\/§.§]

4 4 4 2

Céu 136.Trong khong gian vdi hé toa d§ Oxyz , cho hai diém A(3:5:4), B(3;1;4) . Tim toa do
diém C thudc mat phang(P): x —y—z—1=0 sao cho tam gi4c ABC can tai C va c6 dién tich
bﬁng 2\/ﬁ )

o Gia su: C(x;y;x—y—1)e(P). AB=4.

AC:BC:>\/(x—3)2+(y—5)2+(x—y—5)2 =\/(x—3)2+(y—1)2+(x—y—5)2 —y=3
Goi I la trung diém AB = 1(3;3;4).

Sy =217 = CLAB =417 = €1 =17 & 3 - + (8- x)? :\/ﬁ@{ii

+ Voi x=4=C(4;3,0) + x=7=0C(7;3;3).

Cau 137.Trong khong gian voi hé toa do Oxyz, cho ba diém A(0; 1; 2), B(2; —2; 1), C(-2; 0; 1).
Viét phuong trinh méat phang (ABC) va tim diém M thudc mat phang (P): 2x+2y+z-3=0
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sao cho MA =MB = MC.

eTacd AB=(2-3—1),AC = (=2~ L:—1) = 7i = | AB,AC | = (2;4:—8) ld I VTPT ciia (ABC)
Suy ra phuong trinh (ABC): x+2y—-4z+6=0. Gia su M(x, y, z).

x=2
Taco: {MA=MB=MC _ ) _3 _ p2:3.-7)
M e (P) =7

Cau 138.Trong khong gian v6i hé toa do Oxyz, cho hai diém A(0;-2;1), B(2;0;3) va mit phing
(P):2x—y—2z+4=0. Tim diém M thudc (P) sao cho MA =MB va (ABM) L (P).

e Goi (Q) la mdt phdng trung truc ciia AB=> T, = %E = (L12) la mét VTPT ciia (Q).

1(1;-1;2) la trung diém ciia AB = Phuwong trinh (Q):x+y+z—-2=0

Goi (R) la mdt phéng qua A, B va vuong gbc véi (P). Ty =[ ;1 | =(0;3;-3) 12 VTPT ciia

(R) = Phuong trinh cia (R):y—z+3=0
2x—y—2z+4=0 v 117

Toa do cua M la nghiém cua hé: {x+y+z—-2=0 :M[ —— )
y—z+3=0

Cau 139.Trong khong gian vai hé toa do Oxyz, cho ba diém A(2;0;0), C(0;4;0),’S(0; 0; 4).Tim
toa d6 diém B trong mp(Oxy) sao cho tir giac OABC 1a hinh chir nhat. Viét phuong trinh
mat cau di qua bon diém O, B, C, S.

e OABC la hinh chit nhdt = B(2; 4; 0) = Toa dé trung diém H cia OB la H(I; 2; 0), H
chinh la tam dwong tron ngoaqi tiép tam gidc vuéng OCB.

+ Puong thang vuéng géc voi mp(OCB) tai H cdt mat phang trung truc ciia doan OS (mp
c6 phuwong trinh z = 2 ) tai I = I la tdm mdt cau di qua 4 diém O, B, C, S.

+TamI(1;2;2) VAR =01 = V1+22+2%2 =3 =(S): (x=1)*+(y—-2)> +(z-2)* =9

Cau 140.Trong khong gian Oxyz cho hai diém A(-1;3;—2), B(-3;7;—18) va mit phang (P):
2x—y+z+1=0.Tim toa do diém M e (P) sao cho MA + MB nh¢ nhét.

e A, B nam cing phia doi voi (P). Goi A’la diém doi xitng véi A qua (P) = A'(3;1;0)
Pé M e (P) c6 MA + MB nhé nhdt thi M la giao diém ciia (P) véi AB = M(2;2;-3).
Cdu hoi twong tu:

a) Voi A(0;-1;2),B(-1;1;3), (P)=(Oxy). DS: M(—%;—%;O)
b) Voi A(1;0;0), B(1;2;0), (P):x+y+z—-4=0 bS:
c) Voi A(1;2;-1),B(3;1;-2),(P): x—y+2z=0. DS: M[%;l;—%).

Cau 141. Trong khong gian voi hé toa do Oxyz, cho hai diém A(1;5;0), B(3;3;6) va dudng thing
A ¢6 phuong trinh tham s {x =—1+2t; y=1—1; z=2¢. Mot diém M thay ddi trén duong
théng A, xac dinh vi tri cia diém M dé chu vi tam giac MAB dat gié tri nho nhéat.

® Goi P la chu vi cua tam giac MAB thi P = AB + AM + BM.
Vi AB khong doi nén P nho nhat khi va chi khi AM + BM nho nhat.

Diém M e Anén M(-1+261-12t). AM+BM:\/(3t)2+(2\/§)2 +\/(3t—6)2+(2\/§)2
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Trong mdt phang toa dé Oxy, ta xét hai vecto U= (3[; 2\/5) Va v= (—3t +6; 2\/5) .

Ta ¢6 |dl = 30?2 + (235)2; [l = {3t —6)2 +(24/5)2
= AM+BM =lul+1vI VA u+v=(645) =lu+vi=2429
Mt khéc, ta luén ¢ 1ul+1v 12l u+v| Nhuevay AM +BM =229

3t 2\/_

BDdng thirc xdy ra khi va chi khi ;,; cung huon
g Y g huong = =

— M(1;0;2) V& min(AM + BM)=2+29 . Vay khi M(1;0;2) thi minP = 2(\11 +~29)

Cau 142.Trong khong gian véi hé truc toa do Oxyz, cho mit phang (P):x—3y+3z—11=0 va
hai diém A(3;—4;5), B(3;3;-3). Tim diém M e (P) sao cho |MA—MB| 16n nhét.

o Xét twong ty nhu cdu 6).

+ Né:u A, B o cung phia so voi (P) thi |]\4A —’MB| < AB

+ Néu A, B o kKhac phia so voi (P), ta lay diem A' doi xvung voi A qua (P).
Khi d6 MA' = MA=>|MA - MB| =|MA' - MB| < A'B

ps: m-2-221)

7 7 7
Cau hoi twong tu:
a) (P):x+y+z—-4=0, A(1;2;1), B(0;1;2). bSs:
b) (P):x—y+2z=0,A(1;2;—-1),C(1;-2;1). DS: M(% % 1)

Cau 143.Trong khéng gian vé6i hé toa 46 Oxyz, cho mat phang (P): x—2y+2z+8=0 va cac
diém A(-1;2;3), B(3;0;—1). Tim diém M e (P) sao cho MA? + MB? nho nhét.

2
e Goi I la trung diém ciia AB = I(1; 1; 1). Tac6: MA% + MB? =2MI> +A’%.

Do d@é: MA* + MB? nhé nhét < IM? nhé nhat < M la hinh chiéu vuéng géc cuia I trén (P)

x=1+t¢ t=-1
- IM np, cung phiong - lV= 1-2¢ e IX= 0 Vay M(0; 3; -1).
M e (P) z=1+2¢ y=3
x—2y+2z+8=0 z=-1
Cdu hoi twong tu:
a) Voi (P): x+y+2z=0,A(-3; 5;-5); B(5;-3; 7). DS: M =0(0; 0; 0).
b) Véi (P): x+5y—T7z-5=0, A(4;9;-9),B(—10;13;1). DS: M(—% —% %)

Cau 144.Trong khong gian véi hé truc toa dd Oxyz, cho mit phang (P):x+y+z-4=0 va cac
diém A(1;2:1), B(0;1;2). Tim diém M e (P) sao cho MA? +2MB? nhé nhét.

e Gid sir I la diém thod man: E+2]73=6<:>IT4=—2]73 = I[%;%;%j

Taco: MA® +2MB* =3MI”> +IA” +2IB>. Do I ¢6 dinh nén IA*,IB* khong doi.
Vay MA® +2MB* nhé nhat <> MI* nhé nhat <> MI nhé nhdt <>M la hinh chiéu cia I
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trén (P) & M EEH
9°9°9

Cau 145.Trong khong gian voi hé truc toa do Oxyz, cho tam giadc ABC vai A(1; 2; 5), B(1; 4; 3),
C(5; 2; 1) va miat phang (P): x—y—z-3=0. Goi M 1a mdt diém thay ddi trén mat phang

(P). Tim gi4 tri nho nhat cta biéu thie F = MA? + MB* + MC? . Khi d6 tim toa do cua M.

OGozGlatrongtamcuaAABC:G(%23] GA®> +GB?> +GC? = 56 392+%=%

Taco F=MA®+ MB® + MC? =(MG+GA) +(MG+GB) +(MG+GC)

—3MG? + GA% + GB* + GC? + 2MG(GA + GB + GC) = 3MG> + GA® + GB? + GC?
F nhé nhdt < MG? nhé nhat < M la hinh chiéu ciia G lén (P)

‘;_2_3 3‘ 19
< MG =d(G,(P)) = =
Jisl+1 33
Vay F nho nhdt bang 3. ( lj_] 6—4 = 5—53 khi M I hinh chiéu ciia G lén (P).
3

Cau hoi twong tu:
a) A(1;-3;5),B(1;4;3),C4; 2; 1), (P): x—y-z-3=0.

g_zj
3°3
22

BS: minF =65, M(

ual-lk

b) A(1;1;0),B(0; 1; 1) vaC(2; 2; 1), (P): x+3y—-z+2=0. DS: M(? % —1?7]
c) A(-1; 2;3),B(3;0;-1),C(1;4;7),(P): x—2y+2z+6=0. S: M (0; 4;1).

Cau 146.Trong khdng gian véi hé truc toa do Oxyz, cho cac diém A(-1;0;1), B(2;—1;0),
C(2;4;2) va mit phang (P): x+y+2z+2=0. Tim toa do diém M thudc (P) sao cho biéu

thic T = MA® + MB? + MC? dat gié tri nho nht.

e Gia sir M(x;y;2)e(P) = x+y+2z+2=0 (x-D+(y-D+2(z-D+6=0 (1)
Tact: T=3(x2+y*+22-2x—2y—22)+31=3[ (x =12+ (- D*+z-12]+22  (2)
Tw (1), ap dung BBTBunhiacépxki cho cdc bo sé: (1;1;2) va (x=Ly-1z-1), ta dwoc:

60> =[1x D+ 1y=D+2z-D] <A +1+ D[ (x =12 + (y=D?+(z—1? ]

62 ’ x—1 y-1 z-1 x=0
=>T>3.—+22=40. Dau "="xayra << 1 1 2 <y=0 = M(0;0;-1).
6 X+y+2z+2=0 z=-1

Cau 147.Trong khdng gian véi hé truc toa do Oxyz, cho mit phang (P):x+y+z—4=0 Vva cic

didm A(1;2:;1), B(0;1;2), C(0;0;3). Tim diém M e (P) sao cho MA? +3MB? +2MC? nhé
nhét.

e Giai twong tu nhu Cau 10.

Cau 148. Trong khong gian véi hé truc toa do Oxyz, cho mit phiang (P):x—y+z—1=0 va c4c
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didm A(1;2:-1), B(1;0:-1), C(2;1;=2). Tim diém M e (P) sao cho MA® + MB* — MC?>
nhé nhat.

e Giai twong ty nhu Cau 10. DS: M(% % %)

Cau 149.Trong khong gian véi hé truc toa do Oxyz, cho mat phang (P):x—y+2z=0 Vva C4c

didm A(1;2;-1), B(3:1;-2), C(1;=2:1). Tim diém M e(P) sao cho MA% - MB* — MC?
nho nhat.

e Gidi tiong t nhw Cdu 10. BS: M(2;-2;-2).

Cau 150. Trong khong gian v6i hé toa d6 Oxyz, cho 3 diém A(3; 1; 1), B(7; 3; 9), C(2; 2; 2) va
mdt phang (P) c6 phuong trinh: x+y+z-3=0. Tim trén (P) diém M sao cho

MA +2MB + 3M—C| nho nhit.

e Goi I la diém thoa: IA+2IB+3IC=0 = 1(%;%%)

Tacé: T= |VA+2FB+3VC| :‘(ﬁ+ﬁ)+2(ﬂz+ﬁ?)+3(ﬁ+i‘)‘ =|61\Z| :6|AZ|
Do d@6: T nhé nhdt < M| nhé nhdt < M 1a hinh chiéu cia I trén (P). Ta tim dwoc:

M(—;—— —j Khi dé mlnT_%.
9 3
Cach 2: Gia su M(x;y;z)e(P) = x+y+z-3=0 (1)
2 2
Khi do: MI —(X—éj +(y—2j +(Z_§J
6 6 6

Ap dung BDT Bunhiacopxki cho (1), ta dwoc:

(] [ (2o -2 (-2 <o -2 s 2]

N
DN E R S
Ddu "="xdy ra < 6 _ 6 _ 0 o y:_% @M(E;_%;EJ
1 1 1 9 9 99
x+y+z-3=0 Z—E
9
Viy minT = —~ 3*/_ khi M(_,_Z Ej
9 99

Cau 151. Trong khong gian v6i hé truc toa do Oxyz, cho mit phing (P):x+y+z—4=0 Vva c4c

didm A(1:2:1), B(0:1:2), C(0:0:3). Tim diém M < (P) sao cho |MA +3MB +4MC| nho
nhat.

e Giai twong ty nhu Cau 16.

Cau 152. Trong khong gian véi hé truc toa dd Oxyz, cho miat phang (P):x+y+z—1=0 va ba
diém A(2;1;3),B(0;—6;2),C(1;—1;4). Tim toa do diém M trén mat phé“ing (P) sao cho
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MA + MB+ MC| dat gia tri bé nhat.

e Dé thiy A,B,C khéng thang hang. Goi G la trong tam tam giac ABC, thi G(1;-2;3).
Khi do voi moi M e (P) ta co m+M—B+M—C=3M—G, do do |ﬂ+%+M—cl dat gia tri
bé nhdt <3|M—G| dat gia tri bé nhdt <> M 1a hinh chiéu vuong goc cua G trén (P).

(P) cO VTPT 7 = (;1;1). Gia sir M(xy;¥4329) € (P) = Xy + Yy +2,—1=0 (D).

M 1 hinh chiéu cia G trén P) < G—M = (xo —Lyy+252,— 3) cung phwong voi n

xo—1 _y0+2 _z0—3 _(x0—1)+(y0+2)+(z0—3) _(x0+y0+zo—1)—1 -1

1 1 1 T+1+1 3 3
> 78 2 78
< =—,yg=—>%==. Vay M| —;—:—|.
fo=3 0T Ty W (333}
Cau hoi twong tu:
a) (P):x—y+22=0,A;2;~1), B3 1;-2),C(1,-2:1). ps: M(%;%;—%j.

Cau 153. Trong khong gian voi hé truc toa dd Oxyz, cho mit phang (P): 3x —3y+2z+37=0 va
cac diém A(4,1,5),B(3;0;1),C(-1;2;0). Tim toa do diém M thudc (P) sao cho biéu thirc sau
dat gia tri nho nhat: S = MA.MB + MB.MC + MC.MA
e Gia sir M(x;y;z)e(P) = 3x—-3y+2z+37=0 (1)

Khidé S=3[(x—2% +(y-12 +(z=2)>-5].

Ap dung BPT Bunhiacépxki cho (1) ta dwoc:

(44)? =[3(x=2) =3 -D+2z-2 [ <O+9+ D[ (x =2 + (y=12 +(z-2) |
2

:>(x—2)2+(y—1)2+(z—2)22£:88.
22
x=-4
Dau "=”xdym<:>x_2:y_1zz_2 e y=T & M4 T,-2).
3 2 o

Vdy minS =3.88—5=259 khi M(4;7;-2).

Cau 154.Trong khong gian vdi hé truc toa do Oxyz, cho cac diém A(0;1;2),B(-1;1;0) va mat
phang (P): x—y+z=0. Tim toa d6 diém M thudc (P) sao cho AMAB vudng can tai B.

o Gid sir M(x;y;z)€(P). EL\ =(1;0;2),M—B=(x+l;y—1;z) .

x_—l—\/ﬁ x_—4+\/5
3 3
Me(P) x+14+2z=0
Taco: {BABM =0 {x—y+z=0 - y:—4+6\/5V y:_2+6\/ﬁ
BA=BM 2 2,2
DT+ -1 2t =3 Z_—z—«/ﬁ Z_—2+\/E
6 6

Céu 155.Trong khong gian vo1 h¢ toa d§ Oxyz, cho céc diém B(—1; \/g; 0), C; \/5 ;0),
M(0; 0; a) v6ia> 0. Trén truc Oz lay diém N sao cho mit phiang (NBC) vudng goc voi mit
phang (MBC). Tim a d¢ thé tich cua khdi chép BCMN nho nhat
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e Voo =Varose + Vaose :g(ﬁij dat nhé nhdt < a=> < a=13.
a a
Dang 2: Xac dinh diém thudc dwong thang
x=-2t
Cau 156.Trong khong gian vdi hé toa do Oxyz, cho duong thang d:yy=t va mat phang
z=—1-2¢

(P): x+y—z+1=0. Goi d’ 14 hinh chiéu cua d trén mat phiang (P). Tim toa do diém H
thudc d ' sao cho H cach diém K(I;1;4) mot khoang bang 5.

x=4+7Tt
e Goi A =d N (P) = A4~2:3). PT hinh chiéu d’ciia d trén (P): {y =-2-2t
7=3+5¢
—11+
Gid sir H(4+7;-2-21;3+51) ed'. KH* =25 @t:“;—gm —H

Céu 157.Trong khong gian vdi hé toa do Oxyz, cho hai diém A(1; 4; 2),B(—1; 2; 4) va duong

thdng A: x—_ll - y—”l“2 = % Tim toa do diém M trén A sao cho: MA? + MB? =28.

x=1-t¢
e PTTS cua A:{y=-"2+t. Me A= M1 -t;-2+12t)
z7=2t

Taco: MA? + MB> =28 <> 12t* —48t+48=0<1=2 = M(-1;0;4)

Cau 158.Trong khong gian toa d Oxyz, cho cac diém A(0;1;0),B(2;2;2),C(-2;3;1) va dudong
x—-1_ y+2 z-3

thang d: 1 . Tim diém M trénd dé thé tich t&r dién MABC bang 3.
x=1+2¢ Ir— —
ed:{y=-2-1 Giasii M(1+2t;~2-1;3+21)ed . ii=——| AB, AC |=(I; 2; -2)
7=3+2t 3
= Spe =§. PT mdt phang (ABC): x+2y—2z-2=0. h:d(M,(ABC):#
19 |4r+11 5 17
V =—.—. =3 t=—— hodc t=——
MABC 37" 3 4 4

2 42 2 4 2
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Cau 159.Trong khong gian v6i hé toa do Oxyz, cho diém M(2; 1; 2) va dudng thing d:

x-1 =Y Z;l?, Tim trén d hai diém A, B sao cho tam gidc ABM déu.

1 1
o Goi H 1d hinh chiéu ciia M trén d. Ta c6: MH = d(M,d)=+2.
Tam gidc ABM déu, nhdn MH lam dwong cao nén: MA = MB = AB = ZMTH = %
3
x=-2 y z-3
Do do, toa do cua A, B la nghiém cua hé: 1 1 1 g
(=2 +(y=D’ +(z-2)" =3
Giai hé nay ta tim dwoc: A( \/_ \/_ \/_j [2—£ —Q —ﬁj
3 3 3 3

Cau hoi twong tu:

xX=t [ [ [ [
a) Voi M(1;0;-1), d:qy=2t. DS: A[5+ 76;10+2 76;1},8[1_ 76;2_2 76;IJ
=1 15 15 15 15
) [5—\/76 10-2476 ] (1+\/76 242476 J
hodc A ; ;1|,B ; ;1
15 15 15 15

Cau 160.Trong khong gian vdi hé toa do Oxyz, cho diém A(0; 1; 3) va duong théng d:
x=1-t¢
y=2+2¢. Tim trén d hai diém B, C sao cho tam giac ABC déu.
z=3

ed cO VTCP u, =(-1,2;0). Goi H la hinh chiéu vudng géc ciia A trén d.
Giasir H(1-1; 2+2:3) = AH =(1-£;1+2£;0)

MaAH 1 dnén AH Li, = —1(1—z)+2(1+2;):0@t:_% :'H[g;%ﬁj

=AH = i . Ma A4BC déu nén BC = MTHzi hay BH = g
3
2 2
Gia sir B(1—s;2+2s;3) thi (_l_sj +(z+2sj :E
5 5 25
< 2552 +10s-2=0 @S:—lv_;\/g

Vay: B

St Rty

o S5 R o 1520400

hodac B

Cau 161.Trong khong gian v&i hé toa Oxyz, tim trén Ox diém A cach déu duong thang (d) :
x-1y
1 2

=ZL22 va mit phang (P) : 2x—y—2z=0.
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2_
2dl _[2dl. s d) _\/8a 24a+36
V2242422 3 3
124 \8a*>—24a+36
3

3
o4a-3) =0< a=3.Viy cé mét diém A(3; 0; 0).

e Goi A(a; 0; 0) € Ox = d(A; (P)) =

d(A; (P)) = d(A; d) < & 4a® -24a+36=0

Cau 162.Trong khong gian véi hé toa d6 Oxyz, cho mit phang (P): x—2y+2z—1=0 va hai
duong thing Ay : 2= Z2H9 o X2l =3 2t vl dinh toa do diém M
1 1 6 2 1 -2
thugc dudng thang Az sao cho khoang cach tir M dén duong thang Az va khoang cach tor M
dén mat phang (P) bang nhau.

OM( 1+1t;t;-9+6t) edr; AquaA (1; 3;—1) co vécto chi phuwong a= (2; 1; -2)
AM = (t—2:t—3; 6t—8) = | AM;a] = (14— 8t; 14— 20; 4—1)

Taco:d (M, 4) = d (M, (P)) < V2612~ 792t +612 =[1 1 =20

< 35t2-88t+53=0t=1hayt= 5—3 Vay M (0; 1; -3) hay M E;2;i .
35 35 35 35
Cau hoi twong tu:

—3_y—5_z _x—1_2—y_z—3
S L I R
DS: M(2;4;1), M(-1;1;4)

-1 vy z+2

Cau 163.Trong khéng gian voi hé toa d6 Oxyz, cho hai duong thang 4 T == va
x+1 y-1 z-3 . A . , 5 P . 2 .
4,: 1 = - = 3 . Buong vuong goc chung cua 4, va 4, cat 4, tai A, cat 4, tai B.

Tinh dién tich AOAB.

e 4 cOVTCP i, =(2;-1;1), 4, c6 VTICP i, =(1;7;-1)
Gia s A(1+2t;—t;-2+t)e A, B(-1+1,;1+71,;3-1,) € 4,.

Ta c6: AB., =0 o 11=0=400-2)
- AB.i, =0 t2—0:>B( L1;3) OAB

J6

U[57 577
25‘[0A,OB]‘— >

Cau 164. Trong khong gian voi hé toa d6 Oxyz, cho mat phang (P): x—2y+2z—1=0 va cac

dudng thing d, :x—_lzy—_3=£; d,: XY IS Tim chc diém M e d,,Ned, sao
2 -3 2 . 6 4 =5
cho MN // (P) va cach (P) mét khoang bang 2.
x=1+2t
e PTTS ciia di 1a: {y=3-3t. M e d1 nén toa do cdaM(l+2t;3—3t;2t).
z=2t
Theo dé: d(M;(P)) = |1+2t 26— 3t)+4t_1| —|12t_6| =2<:>{ti})
J2+ (22 122 =
+ Voit = 1 ta dwoc M1(3;0;2); + Voit =0 taduwoc M, (1;3;0)
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e Ung véi My, diém N1 € d, can tim phdi la giao ciia da véi mp qua My va // (P), goi mp ndy
la (Q1). PT(Q1) la: (x—-3)-2y+2(z—2)=0< x—2y+2z-7=0 (1.
x=5+6t
PTTS ciia d> la: Sy =4t 2)
z=-5-5t
Thay (2) vao (1), ta dwoc: t =—1. Diém N1 can tim la Ni(-1;-4;0).
e Ung voi Mo, tiwong tw tim dwge N2(5;0;-5).

Céau 165.Trong khong gian v6i hé toa d6 Oxyz, cho mit phiang (P): 2x—y+2z—1=0 va cac
x-1_y-3 =z x=5_y_ z+5

dudng thing d, : ===, d,: =L = . Tim cac diém A€ d,, Bed, sao
2 1 =2 3 4 2

cho AB // (P) va AB céach (P) mot khoang bang 1.
o Gia sir: AQ2t, + 1,1, +3,-2t)) ed,, B(3t, +5,41,,2t, -5) e d,

AB = (3t, - 21, + 4,41, — 1, =3,21, + 21, - 5)
AB.ji, =0 < 23ty =21, +4)— 4ty + 1, +3+2(21, + 21, —5) =0 & 61, +1, +1=0
[ r2-n-3-4n -] Jq+2)

t,=-5
AB || (P)= d(AB,(P)) = d(A,(P)) = 3 TR B
=

o V6i t1=—5:>t2—§:>A( ~9:-2:10), 3(72 %1)

. Vi t1=1:>t2:?1:>A(34 2), 3[4% %)

Cau 166. Trong khong gian vo1 hé toa do Oxyz, cho ba diém A(1; 5; 4), B(0; 1; 1), C(1; 2; 1). Tim
toa do diém D thudc dudng thang AB sao cho d6 dai doan thang CD nho nhat

x=1-t
eTacO AB =(—1;—4;-3). Phuong trinh dwong thang AB: {y =5—4t.
z=4-3t
Goi D(1—a:5—4a;4—3a)e AB = DC = (a:4a—3:3a-3).
Dé dai dogn CD ngan nhdt <> D la hinh chiéu vuéng géc ciia C trén canh AB < AB 1 DC

& —a—16a+12-9a+9=0 @azg. Vay: D i;4—6;ﬂ .
26 26 26 26

Cau 167.Trong khong gian véi hé toa do Oxyz, cho hai duong thing d: == va

, X 22 22 Tim céc didm M thudc d;, N thudc d, sao cho duong thang MN song song
1 1 2

v6i mit phang (P): x—y+z+2012=0 va do dai doan MN bang \/5 :

eldy Med Ned, Taco | MN I B MN jip =0 M(O;O;O),N(—g;—g;gj.
MN =+/2 MN = \/ 777
A n . e 1A R . 2 x y+2 z-1 .
Cau 168.Trong khong gian vdi hé toa do Oxyz, cho duong thang d:T=—1=T va cac
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diém A(1;0;0),B(0;1;1),C(0;0;2) . Tim diém M thudc d sao cho goc giira hai mat phang
(MAB) va (CAB) bang a =30°.

e DS: M(0;-2;1).

Cau 169.Trong khong gian véi hé toa do Oxyz, cho hai dudng thing c6 phuong trinh:

x=1+t
(AD):dy=—1—1 Va (4,): x—3_y7_1=§><éc dinh diém A trén A; va diém B trén A sao
z=2

cho doan AB ¢6 d9 dai nhé nhét.

o Gid sir A(t+1; -t -1; 2) e A1, B(t'+3; 2t' +1; t) e A0 = AB =(—t'—t+2;2t"+t+2;t'-2)

Vi doan AB ¢6 do dai nhé nhat <> AB la doan vudng géc chung ciia (A1) Va (42)

= |ABLu | ABu =0 {2”3’::0@;:;':0:>A(1;—1; 2),B(3; 1 0).
ABLuy  |ABup=0  |31+61'=0

Cau 170.Trong khong gian vai hé toa 46 Oxyz, cho hai diém A(1; -1; 2), B(3; — 4; -2) va duong

x=2+4¢
thang d:4y=—6t .Tim diém I trén duong thang d sao cho IA + IB dat gia tri nho nhat.
z=—1-8t

o A—B =(2;-3;—4) = AB //d. Goi A1 la diém dsi xung cua A qua d .
Taco: IA+IB=1A1 + 1B > AiB. Do d6 IA + IB dat gid tri nhé nhdt bang A1B. Khi dé Ax,
I, B thang hang = 1 la giao diém cua A1Bva d. Vi AB //d nén I la trung diém cua A1B.

Goi H la hinh chiéu cia A 1én d. Tim duwoc H ﬁ;2;E A’ doi xung voi A qua H nén
29 29 29
A’ ﬁ;ﬁ;—§ .1 la trung diém ciia A ‘Bsuyral E 2 ﬁ
29°29° 29 29° 58 ° 29
Cau hoi twong tu:
-6 -8 29 29 29
b) Véi A(l;2;— 2 :lz:%' DS: 1(2;0;4).

Céu 171.Trong khong gian véi hé toa do Oxyz, cho hai diém A(1; 5; 0), B(3; 3; 6) va duong
x+1 y—-1 z

thang A: — = —1 = 5 Tim toa d6 diém M trén A sao cho AMAB c6 dién tich nho nht.
x=-1+2¢

e PTTS cia A. yy=1—-t . Goi M(—1+2t;1-1;,2t) € A.
7=2t

Dién tich AMAB 13 S :%\[@,TB] 182 361 +216 = /18t —1)> +198 > /198

Vay Min S = N198 khi t =1 hay M(1; 0; 2).
Cau hoi twong tu:

x—1_ y+12 I3 pS M(=3:0:-1), minS=¥

a) Voi A(0;1;0),B(2;2;2), A:
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b) Vi A(2;—1;1),B(0;1;—2),A.%:y—f:%q. DS: M(—5;8;—11),mjnszg
¢) Véi A(0;1:-2), B(2:—1:1), A xl_l =7 _12 =2 ;1 . PS: M(~2:5,-5),minS =~/22
3 —z-1=0 1 2 3
d) V6i A2;-1;1),B(;-1,0),4: 4% 7V =2 . DS: M(—;——;——).
) voi A@~LD, B(L~1.0) {2x—y—1=0 6 3 2
o) Vi A(:4:2) B(—L:2:4), 4: 21 Y =2 _ 2 DS: M(—E;g;ﬁj.
11 2 7°77

Cau 172.Trong khong gian vdi hé toa do Oxyz, cho ba diém A(5:8;-11), B(3;5;—4), C(2;1;-6)
x-1_ y-2 z-

1

cho |MA MB - MC| dat gi tri nho nhét.

va duong thang d ! . Xac dinh toa d6 diém M thudc dudng thing d sao

o Gidasu MQ2t+1;,2t+2;t+1)ed = MA—MB—M—C:(—ZZ—I;—2I—4;—t)

53 453

2
|MA—MB—MC| = \/(2t+1)2+(2t+4)2+t2 =\/9(t+—j 3>_

9 3
Ddu "="xay ra < t:—& = M(_E,_% _lj
9 9 9 9

Cau 173.Trong khong gian véi hé truc toa d6 Oxyz, cho (P): x+2y—z+5=0 diém A(-2; 3; 4)

va duong thang (d): XT” =y+1=z-3. Goi 4 la dudong thang nam trén (P) di qua giao

diém cua (d) va (P) dong thoi vudng goc vai d. Tim trén A diém M sao cho khoang cach AM
ngan nhat.

x=2t-3
e PTTS ciad: {y=t—1 . Goilla giao diém ciia (d) va (P) = I1(~1;0;4)
z=t+3
(d)cO VTCP la @ =(2;1;1), (P)cod VTPTIa 7i =(1;2;-1) :>[a, ] (=3;3;3).
=1-
Goi u la vecto chi phuong cua A = u=(-1;1;1) =>A:5y=u
z=4+u

Vi MeA= M(—1-wuwd+u), = AM = (1 - u;u—3;u)

AM ngén nhdt < AM 1L A < AMaui=0 < —1(1-u)+1(u-3)+1.u=0 <:>u=%.

Vay M i;i;é
33 3

Cau 174.Trong khdng gian Oxyz, cho hai diém A(-1; —1; 2), B(-2; —2; 1) va mat phang (P) ¢6
phuong trinh x +3y—z+2=0. Viét phuong trinh mat phang (Q) 1a mit phang trung truc

cua doan AB. Goi A 1a giao tuyén cua (P) va (Q). Tim diém M thudc A sao cho d6 dai doan
thang OM 14 nho nhat.

e Goi I la trung diém ciia AB = 1(73 73 %j AB =(-1;-1;-1)
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=PT (Q): x+y+z+%=0
. s, . , 7 1
Ala giao tuyen cua (P) va (Q) = PTTS cua A: x:—Z+2t; y=-t Z:Z—t.

Gid sir M(—z+2t;—t;l—tjeA; OM = 6;2—§t+2—5.
4 4 2 8

OM nhé nhat khi t :§:> M(—l;—é;—é)

2" 8 8)
R R . e A R C e B x=3 vy z+1 )
Cau 175.Trong khong gian vdi hé toa do Oxyz, cho hai duong thang (di): T (d2):
x—12 :yT” :? Mot duong thang (A) di qua diém A(1; 2; 3), cat duong thang (d1) tai

diém B va cat duong thang (d2) tai diém C. Chimg minh rang diém B 1a trung diém cta doan
thang AC.

e Ldy B e (d1), C e (do). Tir: AB=kAC = k =% = B la trung diém ciia doan thang AC.
Ta c6 thé tinh dwoc B(2; -1; 1), C(3; —4; —1).

Cau 176.Trong khong gian v4i hé toa dd Oxyz, cho hai diém E(2;1;5), F(4;3;9). Goi A la giao
tuyén cua hai mat ph'flng (P):2x+y—z+ 1 =0va (Q): x—y+2z—7 = 0. Tim diém |
thudc A sao cho: ‘IE - IF‘ 16n nht .

x=1+t x=2+1
o PTTS ciia A: 3y =-5t . PTTS cua EF: {y=1+1" .
z=3-3¢ z=5+21

Xéthé: {-5t=1+1
3-3t=5+2¢

Trong mp(A,EF) moi diém | e Ata co ‘IE—IF‘ < EF (hiéu 2 canh trong 1 tam gidac nho hon

canh thir 3). Ddu "="xdy ra <1, E, F thang hang, tir d6 suy ra I tring A.
Vay diem 1(1,0;3).

1+t=2+¢ 0
N {t,‘_ | = EF cdt Atai A(1,0:3).

Cau 177.Trong khong gian voi hé toa dd Oxyz, cho dudng thang d :%=%=E va hai diém

A(0;0;3), B(0;3;3). Tim diém M e d sao cho:

a) MA+MB nho nhit. b) MA% +2MB? nhé nhit.  c) [MA —3MB| nho nht.
x=t
ea) PTTS ciiad: {y=t. Goi M(t;t;t) e d . Taco: P:JE(\/(t—l)2+2+\/(t—2)2+2)
z=t1
Xét hiam 56 F() = —1? +2 4122 +2 = fy=—ol -2
\/(t—1)2+2 \/(t—2)2+2
=0 r—1 -2 t—1 —(t=2)

- o - *)
Je-vre2 Ju-27+2  Je-p?e2 (La—of <2
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Xét ham 56 g(u)=——"— . Ta cO g'(u)=| Nu® +2 —tt.—" _21 2 .y
Vi +2 Ji2+2 ) u?+2 \/(u2+2)3

nén ham so g dong bién trén IR .

Do dé tir (%), ta c6 g(t—1)=g[—(t—2)]c>t—1=—t+2<:>t=%

Duea vao BBT ciia ham s6 f ta suy ra min f(f) = f{%j =3.

Vay min(MA + MB) =3\/§ dat dwoc tai t=%, tuce la M(%,%,%]
b) Twong tw cdu 1), ta tinh dwoc Q = MA% +2MB? =9¢> =30t +45=(3t—5)*> +20.
= minQ =20 khi tzg, tirc M é;é;é .
3 222
c) Theocéul),tacod mz(—t;—tﬁ—t), m:(—t;3—t;3—t).

Suy ra MA —2MB = (t:1—6;1~3) = |MA—2MBl=\3 ~181+45=\3( 3} +18 2342
Vay min|MA —2MB| =32 khi 1 =3, tie M(3;3;3).
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Dang 3: Xac dinh diém thudc mit ciu

Cau 178.Trong khong gian vé&i hé toa dd Oxyz, cho mit cau (S): x? +y2 +7° +4x—-6y+m=0
va duong thang (d) 1a giao tuyén cta 2 mit phiang (P): 2x-2y—z+1=0, (Q):
x+2y-2z—4=0va.Timmdé (S) cit (d) tai 2 diém M, N sao cho d6 dai MN = 8.

e (S) tam 1(=2:3;0), ban kinh R=13—m = IM (m <13). Goi H la trung diém ciia MN
SMH=4 = IH=d(I; d) = V-m-3
[wai]

-3,
il

(d) qua A(0:1;-1), VTCP u = (2;1;2) = d(l; d) =

Viy : N-m-3=3 &m=-12.

Cau 179.Trong khong gian véi hé toa do Oxyz, cho mit phang (P): x+y—z+3=0 va mit ciu

(S): x> +y* +722 —6x—8y—2z+23=0. Tim trén (S) diém M sao cho khodng cach tir M dén
mat phang (P) 13 16n nhat. Khi do hay viét phuong trinh mat cau (T) ¢6 tim M va cét (P)
theo mdt duong tron c6 ban kinh bang 4.

o MGt cdu (S) ¢6 tam 1(3;4;1), ban kinh R =+/3
x=3+t¢
Goi d la dwong thang qua I vuéng goc voi (P) = PTTS cua d: {y =4+t
z=1-t
Khi d6 M la giao diém ciia d véi (S) = Toa dé diém M la nghiém ciia hé:

x =3+t t=1 [t=-1

y=da+i x=4 ]x=2 5 3.
z=1-t Ply=s5Y)y=3 = MES0.M,(2:32)
x2+y2+z2—6x—8y—2z+23:0 z=0 (z=2

Ta thdy d(M,,(P)) =43 > d(M,.(P)) =23 . Vdy M(4:50) la diém can tim.

Mt cau (T) 6 R' = MH? + HE :\/(4\/5)%42 =8 =(T):(x—4>+(y=5°+7> =64

Cau 180. Trong khong gian v&i hé toa dd Oxyz, cho mit cau (S) va miat phing (P) c6 phuong
trinh 12 (S): x> +y? +22—4x+2y—6z+5=0,(P):2x+2y—z+16=0. Piém M di dong

trén (S) va diém N di dong trén (P). Tinh d6 dai ngin nhit cia doan thang MN. Xéc dinh vi
tri cua M, N tuong ing.

o Mt cau (S) tam 1(2;-1;3) va c6 ban kinh R = 3.

2.2+2.(-1)-3+16] 5
” - 3 -
Do do (P) va (S) khong co diém chung. Do vdy, min MN =d-R=5-3=2.
Trong trwong hop nay, M o vi tri Mo va N o vi tri No. Dé thay No la hinh chiéu vuong goc
cua I trén mat phang (P) va Mo la giao diém cua doan thang INo voi mat cau (S).
Goi A la dwong thang di qua I va vuéng géc véi (P), thi No la giao diém ciia Ava (P).

=d>R.

Khodng cach tir I dén mdt phang (P): d = d(],(P))

x=2+2t
Puong thang Ac6 VTCP & np = (2;2;—1) va qua I nén cé phuwong trinh la {y=—-1+2t.
z=3-t

Toa do cua No urng voi t nghiém dung phwong trinh:
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22426)+ 21428 —(B1)+16 20> 9 +15= 0 > = —2 = 3

9 3
Suyra N,| ——;——;— |. Taco IM, =§IN0. Suy ra Mo(0;-3;4)
33 3 5
Cau hoi twong tu:

Q) (8): 2 +y 472 —dx—4y+27=0; (P):2x+y—2z+4=0.
DS: MQ2-22:2-2:-1+242), N(‘?Z‘?lgj

Cau 181. Trong khong gian toa do Oxyz , cho diém A(0;1;1),B(1;0;,-3),C(-1;-2;-3) vamat cau (S) co

phuong trinh: X+ y2 +72-2x+27-2=0.Tim toa do diém D trén mat cAu (S) sao cho tir dién
ABCD ¢ thé tich 16n nhét.

e (S)cotam I(1; 0; —1), ban kinh R=2.PT mp(ABC): 2x—2y+z+1=0
Tacod V,zep :%d(D;(ABC)).S ze BN V.ypop 16n nhdt < d(D;(ABC)) Iém nhdt .

Goi D\D, la duong kinh ciia (S) vuéng géc véi mp(ABC). Ta thdy véi D la 1 diém bat kp
thudc (S) thi d(D;(ABC)) < max{d(Dy:(ABC)); d(D,:(ABC))} .
Dau “=""xay ra khi D trung véi D1 hodc Dy
D\D, di qua I(1;0;-1),vaco VTCP la 7i 5 = (2;-2;1)
= DD, : {x =1+2t;y=—"2tz=—1+t¢
x=1+2¢

2

. X y=-2t =3
Toa do Diva D2 thoa: =

z=—1+t¢

(=D +y* +(z+1)* =4
D, Z;__4;__1 ;D, __1;i;__5
33 3 333

4 1

Ta thdy: d(D,;(ABC))>d(D,;(ABC)). Viy diém D[%;—g;—gj la diém can tim.
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Dang 4: Xac dinh diém trong khong gian

Cau 182.Trong khong gian v6i hé toa do Oxyz, cho mit phing (a): 3x+2y—z+4=0 va hai
diém A(4;0;0) , B(0;4;0) .Goi I 1a trung diém ctia doan thang AB. Xéc dinh toa do diém K
sao cho KI vudng goc vi mit phing (o), dong thoi K cach déu gbe toa d6 O va (o).

0 1(2:2:0). PT duong thing KI: XT‘ZZY_;LLI,
Goi H la hinh chiéu ciia I trén (): H(~1,0;1). Gid sir K(x0;Yo;Zo).

Xg—2 yy—2 %
Taco: KH=KO < 3 2 -1 = K(—

\/(xo + 1)2 + yO2 + (ZO — 1)2 = \/)co2 + y02 + Z02

Cau 183.Trong khong gian voi hé toa do Oxyz, cho 4 diém A(2;4;-1), B(1;4;-1), C(2;4:3),
D(2;2;-1). Tim toa do diém M dé MA? + MB* + MC? + MD? dat gia tri nho nhét.

7 14
e Goi G la trong tam cua ABCD ta co: G(E;?;O).
Taco: MA? + MB?> + MC? + MD? = 4MG* + GA® + GB*> + GC? + GD?

> GA? +GB* + GC? + GD? . Déu bang xdy ra khi M = G(%;%;Oj.

Céu 184.Trong khong gian véi hé toa dd Oxyz, cho mat ph:fmg (P): x+y+z+3=0 va diém A(0;
1; 2). Tim toa d6 diém A’ di ximg v6i A qua mat phang (P).

o (P) cO VIPT nn=(;1;1). Gia s A(X;Y; 2).

Goi I la trung diém ciia A4’ = I(%;YQI;ZZZ)

y_l <= x=-4

1
7+2

A’ doi xung voi A qua (P) < {AA ,icung phuong 1
+1
+——+——+3=0 z=-2
2 2

Ie(P)

= — =

Vay: A(-4; -3; -2).

Céu 185.Trong khong gian vdi hé toa do0 Oxyz, cho cac diém A(1;0;0), B(0;1;0), C(0;3;2) va
mat phéng (@): x+2y+2=0. Tim toa d6 cua diém M biét réng M céch déu cac diém
A, B, C va mit phang ().

o Gia sir M(x5y45%) -

MA = MB (o= +yg+g =2+ =P 455 (D
Taco: \MB=MC PN x§+(y0_1)2+2(2)=x3+(y0—3)2+(z0—2)2 )
MA=d(M,@)) L2y 1)
(x0—1)2+y(2)+z2:(x0 zo ) 3)
xozl,yozl,ZO:2 ) ) 4
<l 23 23 14 = M1 1;2) hodc M(g;g;_?)

-x_9 9
073 YT Ty

Cau 186.Trong khong gian voi hé toa do Oxyz, cho hinh chop tam gidc déu S.ABC, biét
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A(3;0;0), B(0;3;0), C(0;0;3). Tim toa d6 dinh S biét thé tich khéi chop S.ABC bang 36.
e Phuong trinh (ABC):x+y+z-3=0.
93

AABC c6 trong tam G(1;1;1)va AB= BC=CA= 32 = §, . =~

2
Do hinh chop S.ABC déu nén duong thcfng SG qua G va vuong goc voi (ABC)
x=1+t¢
Phuong trinh SG:{y=1+t. Gia sur SA+t;1+1;1+1)
z=1+t¢

Taco: Vs,ABc=36:%SG. Sagc < =8, t=-8.Vay: 5(9;9;9) hodac S(-7,-7,-7).

Dang 5: Xac dinh diém trong da gic

Céu 187.Trong khong gian vdi hé truc toa do Oxyz, cho ba diém A(1;0;0), B(0;2;0), C(0;0;3).
Tim toa d¢ tryc tm cua tam giac ABC.
e Ldp phuwong trinh mp(ABC); (P) qua A va (P) L BC; (Q) qua B va (Q) L AC

Giai hé gém ba phwong trinh ba mat phcfng trén ta dwoc truc tam H (3—6§£j

49°49° 49
Cau hoi twong tu:
a) Voi A(3;0;0), B(0;1;4), C(1;2;2). DS:

Céau 188.Trong khong gian voi hé toa dd Oxyz, cho céc diém A(-1;3;5), B(—4;3;2), C(0;2:1).
Tim toa d6 tim dudng tron ngoai tiép tam giac ABC.
e Ta co: AB=BC=CA=3\2 = AABC déu. Do d6 tam I ciia duong tron ngoai tiép
AABC ciing la trong tdm ciia né. Két ludn: I[—g;%;gj.
Cau 189.Trong khong gian vai hé toa do Oxyz, cho qéc diém A(-1; 0; 1), B(1; 2; 1), C(-1; 2; 3).
Tim toa d¢ tam va ban kinh duong tron ngoai tiep tam giac ABC.
e Ta co: AB=(2;2;:-2), AC =(0;2:2). Suy ra phiwong trinh mdt phdng trung truc ciia AB,
AC la: x+y—-z—-1=0,y+z-3=0.
VTPT ciia mp(ABC) ld 7i =| AB,AC | = (8;—44). Suy ra (ABC): 2x—y+z+1=0.
x+y—-z—-1=0 x=0
Giai hé: v+z-3=0 =<y=2.Suyratim duong tron la 1(0;2;1).

2x—y+z+1=0 z=1

Ban kinh la R=IA=\/(—1—0)2+(o_2)2+(1_1)2 = /5.

Céu 190. Trong khong gian vai h¢ truc toa do Oxyz, cho ba diém A(2;3;1), B(-1;,2;0),C(1;1;,-2).
Tim toa d tryc tdm H va tam dudng tron ngoai tiép tam gidc ABC.
e H(x;y;z) la truc tam cua AABC <BH 1 AC,CH 1. AB,H € (ABC)
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BH.AC =0 2 29 | 2 29 1

< CH.AB=0 SIX=—y=—7=—— :H(—;—;——j
_— ] 1515 3
[ AB,AC |.AH =0

I(x;y;z) 1a tam dwong tron ngoai tié'p AABC <Al =BI =CI,I € (ABC)

AL = BI” 14 61 1 14 61 1
= C12=BIZ @{X:E,y:%,zz—gil(g,%,—gj
[ AB,AC]AI =0

Cau 191.Trong khong gian voi hé toa do Oxyz, cho ba diém A(-1;0;1),B(1;2;-1),C(-1;2;3) va
I & tim duong tron ngoai tiép tam giac ABC. Lap phuong trinh mit cau (S) c6 tm | va tiép
xuc véi mat phang (Oxz).

e Phuong trinh (ABC):2x—y+z+1=0. Goi I(x;y;7).
IA=IB=IC = x+y—-z—-1=0,y+z-3=0 (1); I €(ABC)=2x—y+z+1=0 (2)
Tw (1) (2)= 1(0;2;1). Ban kinh mat caula R=d,(0xz))=2

= (8):x% + (-2 +(z— 1)’ =4

Cau 192. Trong khong gian v6i hé toa do Oxyz, cho tam gidc ABC c6 A(3;1;0), B ndm trén mat
phrfmg (Oxy)va C nam trén truc Oz. Tim toa d6 cac diém B, C sao cho diém H(2;1;1) 1a truc
tam cua tam giac ABC.

e Gid sir B(x;y;0) € (Oxy),C(0;0;z) € Oz.
. HFE =0

H la truc tam cua AABC & Cil 1AB < yCH.AB=0
AB,AC,AH déng phing || AB,AH ].AC =0

_ —3—-+177 17 +~177 3+4177
x+z=0 X = (Y= (7=
&92x+y-7=0 & 4 2 4
3x-3y+yz-z=0 x=—3+ 177; =17— 177;Z=3_ 177
4 2 4

_ B(—3 —4«/177 17 +2 177 ;0],0[0;0;3“4/177J

3 +4\/177 ;17—2 177 ;OJ’C(O;O; 3 4177)

hoadc B(

Cau 193.Trong khong gian Oxyz, cho diém A(3; 2; 3) va hai duong thiang c6 phuong trinh
d, : x=2_y=3_z73 va d,: xl_y-4_z73 . Chtng minh duong thang di, dz va
o 1 =2 1 21

di@m A cung nam trong mot mat phang. Xac dinh toa d¢ cac dinh B va C cta tam gidc ABC
biet di chtra duong cao BH va d2 chira duong trung tuyén CM cua tam giac ABC.

e d; qua M1(2; 3; 3), c6 VTCP d =(1;1;-2); d2 qua Ma(1; 4; 3) 6 VTCP b =(1;-2;1)
Tacod [;B] £0 , [;l,l;].Mle =0 =d,.d, cdt nhau.
Phuwrong trinh mdt phang chira d,dy: x+y+z-8=0 Aemp(d,.d,).

Gia st BQ+1t,3+1,3-2t)ed, = trung diém ciia AB 1a M(%;?ﬁ—t}
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Med, = t=-1= M(2;2;4) = B(1,2;5).
Gid sir CA+1,4-21,3+1ed,. AC La =t=0= C(1;4;2)

Cau 194.Trong khong gian véi h¢ toa @6 Oxyz, cho cho tam giac ABC cd A(3;2;3), duong cao
CH, duong phan giac trong BM cua goc B lan lugt c6 phuong trinh la
d: x—2 =y—3 =z—31 d, x—1 =y—4=z—3
1 1 -2 1 -2
tam giac ABC.

. Tinh d¢ dai céc canh cua tam gidc cua

e Goi (P) la mdt phang di qua A va vuéng géc véi dy = (P): x+y-2z+1=0. B la giao
diém ciia d, véi (P) = B(1;4;3).

Goi (Q) la mdt phang di qua A va vuéng géc véi d, =(Q): x-2y+z-2=0.GoiKla
giao diém cia d, voi (Q) = K(2;2;4). Goi E la diém doi ximng ciia A qua K = E(1;2;5).

x=1
Phurong trinh dwong thang BE la 3y =4—t. C la giao diém ciia BE va CH = C(1;2;5).
=3+t

Ta c6 AB = AC = BC = 2+/2 = Tum gidc ABC déu.

Cau 195.Trong khong gian véi hé toa do Oxyz, cho hinh thang can ABCD voéi A(3;—1;—2),
B(1;5;1), €(2;3;3), trong d6 AB 1a day 16n, CD la day nhé. Tim toa d¢ diém D.

e Do ABCD la hinh thang can nén AD = BC = 3.
Goi A la duong thang qua C va song song voi AB, (S) la mat cau tdm A bdn kinh R = 3.
Piém D can tim la giao diém cia A Va (S).
. x=2-2t
Puong thang A ¢ vecto chi phirong AB = (—2;6;3) nén co phuwong trinh: <y =3+ 6t
7=3+3t

Phuong trinh mdt cau (S): (x=3)> +(y+ 1% +(z+2)* =9

Toa do diém D thoa Hé PT:
x=2-2t
y=3+6¢ ) t=-1
=343 =49 +82t+33=0 < 3
(x—3)2+(y+1)2+(z+2)2:9 49

eVoit=-1,thiD(4; —3;0): khong thoa vi AB=CD =7

o Voi t——£:>D @;—2 48 (nhan)
49 49 49 49

Cau 196.Trong khong gian vai hé toa d6 Oxyz, cho hinh thoi ABCD véi A(-1;2;1), B(2;3;2).
Tim toa do cac dinh C, D va viét phuong trinh mit phang chira hinh thoi d6 biét rang tim I
x+1 y z-2

ctia hinh thoi thugc duong thang d : T va diém D c6 hoanh d¢ am.

o Goi I(-1—t:—t:2+1)ed.Tacod IA=(t:2+t—1—1), IB=(G+13+1—1).

Do ABCD Ia hinh thoi nén JAIB =032 +9t+6=0<>t=—1, t=-2.
Vi C doi xitng véi A qua I va D déi xitng véi B qua I nén:
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+ Voi t=—1=1(0;1;1) = C(1;0;1), D(-2;—1;0).

+ Voi t=-2=1(1;2;0) = C(3;2;-1), D(0;1;,-2)

Do D ¢0 hoanh do am nén ta chon duwoc nghiém C(1;0;1), D(-2;-1;0)

+ Goi (P) la mdt phang chira hinh thoi ABCD, gid sit (P) ¢6 VTPT i

Ta cé {’7‘ LIA=CEL0) 6 mé chon i <[ 14,18 = (1;1,—4)
nlIB=(2;2;1)

Suy ra phirong trinh mdt phang (P):x+y—4z+3=0..

Cau 197.Trong khong gian vdi hé toa do Oxyz, cho hinh chép S.ABCD c6 day ABCD la hinh

vuong, A(1;0;0), C(-1;2;0), D(-1,0;0), S(O;O;\/g) . Goi M, N 1an luot 1a trung diém cua
doan SB va CD. Chiing minh rang hai duong thang AM va BN vudng goc v6i nhau va xac
dinh toa do tdm cua dudng tron ngoai tiép tam giac ONB.

o E = Fé =B(1; 2; 0). M la trung diém SB, N la trung diém CD
:M(%;l;g} N(-1; 1; 0) = AM _ BN. Vi AONB nam trong mp(Oxy) nén tam I ciia

duwong tron ngoqi tiép AONB thudc mp(Oxy).

A .. [IO=IN 1.7,
Goi 1(x;y;0). Ta co: {IO:IB = 1(6’6’0]'

Cau 198.Trong khong gian vdoi hé toa d6 Oxyz, cho hinh vuébng MNPQ c6 M(5;3;-1),
P(2;3;—4). Tim toa d0 dinh Q biét rang dinh N nam trong mit phang
(R):x+y—z—-6=0.

e Goi I la tam hinh vuong = I(%B;—%). Goi N(a;b;c) e(R). ﬁ:(_3;o;_3).
ITVZ(a—Z;b—3;c+§); MP=32 = IN:Q,
2 2 )
Ne® a+b—c7—6:() .
Taco: |IN LMP & —3(a——)_3(c+_j:0 PN a=2,b=3,c=-1
2 2 a=3,b:1,C=—2
_3\/5 2 2
IN=—— 7 2 5 9
2 a——| +(b-3) " +lc+=| ==
2 2 2
e Néu N(2;3-1) thi Q(5;3;—4). e Néu N(3;1;—2) thi 0(4;5;-3).

Cau 199.Trong khong gian voi hé toa do Oxyz, cho hinh vudéng ABCD, biét B(3;0;8),
D(-5;—4;0) va dinh A thudc mat phéng (Oxy). Tim toa do diém C.

e Ta ¢6 trung diém BD la I(-1;-2; 4), BD = 12 va diém A thuéc mp(Oxy) nén A(a; b; 0).
AB? = AD?

ABCD la hinh vuéng =

s J@=3P+b*+8 =(a+5)7° +(b+4)
=
j (a+1)?> +(b+2)> +4% =36

Al* = [lBD
2
17

b:4_2 — a=— ~
- ’ a ’ Q{a , hoic > =A(l; 2;0) hodc A H;ﬁ;o
(a+1)" +(6-2a)" =20 h=2 - ——
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o Vi A(1; 2; 0) = C(-3;-6; 8) o V5i A(%;_TM;OJ = c[_—m;?;s)

Cau 200. Trong khong gian véi hé toa do Oxyz, cho hinh vuéng ABCD, biét A(1;2;0),C(2;3,-4).

va dinh B nidm trén mit phéng (Q): x+2y+z—3=0. Tim toa do cua dinh D, biét toa do cu
B 1a nhing s6 nguyén.

a

e AC=3\2 = AB=3. Goi B(x;y;2).
Be(0) x+2y+z=3 (1)

Tacd: JAB=CB <= {(x—12+(y=22+22=(x-22+(y-3)2 +(x+4)2 (2)
AB =3 (x—1)2+(y=2)>+722 =9 (3)

S x=-ly=1z=2 = B(-1;1;2). Vay D(4;4;-6).

Chén thanh cim on cdc ban dong nghiép va cdic em hoc sinh da doc tdp tai ligu nay.
transitung tv@yahoo.com

~s - > =

Trang 67 hoctoancapba.com



http://hoctoancapba.com/
http://hoctoancapba.com/
mailto:transitung_tv@yahoo.com

	TĐKG 01: VIẾT PHƯƠNG TRÌNH MẶT PHẲNG
	Dạng 1: Viết phương trình mặt phẳng bằng cách xác định vectơ pháp tuyến
	Dạng 2: Viết phương trình mặt phẳng liên quan đến mặt cầu
	Dạng 3: Viết phương trình mặt phẳng liên quan đến khoảng cách
	Dạng 4: Viết phương trình mặt phẳng liên quan đến góc
	Dạng 5: Viết phương trình mặt phẳng liên quan đến tam giác
	Dạng 6: Các dạng khác về viết phương trình mặt phẳng

	TĐKG 02: VIẾT PHƯƠNG TRÌNH ĐƯỜNG THẲNG
	Dạng 1: Viết phương trình đường thẳng bằng cách xác định vectơ chỉ phương
	Dạng 2: Viết phương trình đường thẳng liên quan đến một đường thẳng khác
	Dạng 3: Viết phương trình đường thẳng liên quan đến hai đường thẳng khác

	TĐKG 03: VIẾT PHƯƠNG TRÌNH MẶT CẦU
	Dạng 1: Viết phương trình mặt cầu bằng cách xác định tâm và bán kính
	Dạng 2: Viết phương trình mặt cầu bằng cách xác định các hệ số của phương trình
	Cách khác: Ta có thể xác định toạ độ tâm I của mặt cầu thoả điều kiện: IA = IB = IC = ID
	Dạng 3: Các bài toán liên quan đến mặt cầu

	TĐKG 04: TÌM ĐIỂM THOẢ ĐIỀU KIỆN CHO TRƯỚC
	Dạng 1: Xác định điểm thuộc mặt phẳng
	Dạng 2: Xác định điểm thuộc đường thẳng
	Dạng 3: Xác định điểm thuộc mặt cầu
	Dạng 4: Xác định điểm trong không gian


