l-_:i_l*}g.-:".r““" Trung tim BDVH Unix Théing Long - Website: trungtamunix.edu.vn
e Thay L& Viét toan Thiang Long “Khai Mé& Tw duy — Kién Tao Van Ménh”
(zalo):0835.221183

V PHUONG PHAP TOA PO
TRONG KHONG GIAN

BAl: PHUONG TRINH MAT PHANG

<0> HE THONG BAI TAP TRA LOI NGAN

Cau 1: Trong khong gian véi hé truc toa d6 Oxyz , mat phing di qua diém M (1;0;0) va song song Vi
mét phing (a):2x—y-1=0 c6é dang —x+by+cz+d =0. Tinh b+c-3d.
Loi giai
Tra loi: -2,5
Goi (P) la mt phang can tim. Do (P)//(a)=VTPT n, =n, =(2,-10).
Va (P) diqua diém M = (P):2.(x-1)-1.(y+0)+0.(z+0)=0

:>(P):2x—y—2:0<:>—x+%y+1:0.
Vay b=%,c=0,d =1=b+c-3d =-2,5.

Cau2: Trong khong gian Oxyz , cho ba diém A(2;1;-1), B(-10;4), C(0;-2;~1). Phuong trinh mat
phang qua A va vudng goc véi BC c6 dang x+by+cz+d =0. Tinh b+c+d .
Loi gidi
Tra loi: -12
Mat phang vudng gdc véi BC ¢6 vée to phap tuyén 1a n=BC = (L,-2;-5).
Phuong trinh mt phang qua A va vudng goc véi BC 1a 1(x-2)-2(y-1)-5(z+1)=0 hay
Xx—2y-52-5=0.
Vay b=-2,c=-5d=-5=b+c+d =-12.

Cau3: Trong khong gian vai hé toa do Oxyz, cho hai diém A(2;0;1) va 2 vecto a=(1;-3;2),
5:(—1;—1;2). Mot mat phang (Q) chira diém A va nhan a, b 1am cap vecto chi phuong c6
phuong trinh 1a ax+by+cz—-3=0. Tinh a+b+c.

Loi gidi
Traloi: 3
Véc-to phap tuyén ciia mat phang (Q) 1a % = [5,5 ] =(4;4;4).

Phuong trinh mat phang (Q) la
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Cau 4:

Cau 5:

Cau 6:

Cau7:
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4(x—2)+4(y—-0)+4(z-1)=0<4x-8+4y+4z-4=0
& 4Xx+4y+471-12=0=Xx+y+2-3=0
Suyra a=b=c=1.Vay a+b+c=3.
Trong khong gian toa do OXyzZ, phuong trinh mat phing (P) di qua ba diém
A(1;0;-2),B(-3;1;1),C(5;5;-5) co dang ax+by+cz+5=0, khi d6 gia tri cua biéu thuc
a+b+c bang

Loi giai
Traloi: 7
Taco ﬁ:(—4;1;3),?C44;5;—3):[@,?(:]:(—18;0;—24).
Phuong trinh mat phang (P) di qua diém A(1;0;—-2) va c6 mot vecto phap tuyén
ﬁ:—%[ﬁ,ﬁ]:(S;OA) la: 3(x—1)+4(z+2)=0<3x+4z+5=0.
Suyraa=3,b=0,c=4.
Vay a+b+c=7.
Trong khong gian Oxyz, cho ba diem A(0;1,2),B(2;-2;1),C(-2;1,0). Khi d6, phuong trinh
mit phing (ABC) la ax+y—z+d=0. Hay tinh a+d.

Loi gidi

Traloi: 2
Taco: AB=(2;-3;-1); AC=(-2;0,-2).

e (|23 2 -3
[AB,AC}: :
0 -2

5 OU:(a;G;—e).

Chon 1 = %[E; AC|=(1%-1) 1a mot VTPT ciia mp(ABC). Ta 6 pt mp(ABC)la:

-1 2|
2 -2

7

x+y-1-z+2=0= x+y-z+1=0. Vay a+d=1+1=2
Cho diém A(1;2;-1) va mat phang («): 2x—2y+z—7 =0, Khoang cach tir M dén mat phang
(o) co dang + t8i gian; a;b < Z. Tinh T =2a-b?

Loi gidi
Traloi: 13
Khoang cach tir M dén mit phang (o)

(
21-22+(-1)-7 g a=8
et -P O
2+(—2) +12
Vay T=22-b=13.

Cho diém A(1;2;-1) va mat phang («): x—2y+2z+2=0. Mat phang (3) song song voi mat
phang () vacach A motkhoang 1 c6 dang (a):x—by+cz+d=0.Khidé S=3b—c+d?
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Céau 8:

Céau 9:

Céau 10:
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Loi gidi

Tra loi: 12

Mat phing (3) song song véi mat phang (o) nén mat phang (B) co dang:
x—2y+2z+d=0; (d#2).

, ‘ L1-2.2+2(- +d\ d=8
Khoang cach tr M dén (3) bang 1< =lo|d-5=3« .
JE +(—2)2 12 d=2(1)
b=2
Do d6: ():x—2y+2z+8=0={c=2.
d=8

Vay §=32-2+8=12
Trong khong gian Oxyz, cho diém M(a;b;l) thudc mit phang (P) :2x—-y+z—-3=0.Tinhgia
tri biéu thirc S=2a-b.
Loi gii
Tra loi: 2
Vi M e(P) nén 2a—b+1-3=0<2a-b=2.

Trong khong gian Oxyz, cho phuong trinh mat phang (P) qua A(2;1;-3) va song song vdi

mit phang (Q):x—y+22—1=0 c6 dang x—y +az+b=0 Tinh gia tri biéu thirc S=a—b.
Léi gidi

Tra loi: -3

Vi (P) Il (Q):x—y+22—1:0, nén VTPT cua (Q):ﬁ =(1;—1;2) cting 1a VTPT cua (P)

Q)
Ta c6 mit phing (P) qua A(Z;l;—3) va ¢6 vecto phap tuyén # = (1;—1; 2)

Nén phuong trinh mét phing (P)la: 1.(x—2)-1(y—1)+2(z+3)=0 hay x—y+2z+5=0

=2
Suy ra {a =a-b=2-5=-3.

Trong gian Oxyz, cho badiém A(2;-1;1), B(1;0;4), C(0;-2;-1). Mat phang qua A vavudng
gbc voi duong thang BC c6 phuong trinh dang x+ay+bz+c=0. Tinh gia tri biéu thiic
S=a+b+c.

Loi gidi
Traloi: 2
Taco Rf = (—1,' -2; —5) .
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Mit phang qua A(Z; —1;1) va vudng goc v6i dudng thing BC nhan vecto BC= (—1,' -2; —5) la
mot vecto phdp tuyén nén co6 phuong trinh i —(x - 2) - Z(y +1) - 5(z —1) =0
a=2

& -—x-2y-5z2+5=0 = x+2y+52-5=0=b=5 =a+b+c=2.
c=-5

Cau 11: Trong khong gian Oxyz, cho mit phiang (P):ax+by+cz—27 =0 qua hai diém A(3;2;1) va
B(—3;5;2) va vudng goc voi mit phing (Q) :3x+y+z+4=0.Tinh tong S=a+b+c.
Loi gidi
Tra loi: -12
AB=(-6;31), i, =(311).
(P) qua hai diém A(B; 2;1) , B(—B; 5;2) va vudng goc mit phang (Q), nén (P) co cap vecto
chi phuong AB :(—6;3;1), ﬁ(Q) =(3;1;1).

suy ra (P) 0 VTPT i, =| AB;ii, |=(2:9;-15), vi qua diém A(32:1).

(P) @

Phuong trinh
(P):2(x—3)+9(y—2)-15(z-1)=0<> 2x+9y—15z-9=0 < 6x+27y - 45227 =0.
Vay S=a+b+c=-12.

Cau 12: Trong khong gian Oxyz, mit phang (P) di qua A(l;O;O); B(O;O;Z) va cit tia Oy tai diém C
sa0 cho thé tich khéi chép OABC bang 2. Biét diem S(—1;6;m) thudc (P), thi m bing bao
nhiéu?

Loi gidi
Traloi: 2
Goi C(0;;0) €Oy vsi y>0;
Taco: OA=1, OB=2, OC=y va OA, OB, OC d6i mét vudng goc;
=V e = lOA.OB.OC = 1y :
6 3
Gia thiét :%y=2:>y=6:>C(O;6;O).

Phuong trinh mét phang (ABC) : %+%+§ =1.

Diém S(-1;6;m) thuoc (P) =N _T1+g+%:1<:>m:2.

Cau 13: Trong khong gian Oxyz, cho (a):x+2y—z-1=0 va (8):2x+4y—mz+2=0. Tim m dé
(r) va (8) song song véi nhau.
Loi gidi
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Traloi: 2

Bé (a) va (3) song song véi nhau thi: 7 =k.h'(a)(ke

Z
0
N
Il

(o)
Cau 14: Trong khong gian Oxyz, cho hai diém A(1;2;0), B(3;4;-2) va (P): x—y+z—4=0. Phuong

trinh mat phang (Q) di qua hai diém A, B va vudng goc véi mit phang (P), c6 dang

(Q):ax+by+cz+2=0.T|'nh T=a+b+c.

Loi gidi

Tra loi: -2

Taco fTBz(Z}Z;—Z)zZ(l;l;—l).

Mt phang (P) c6 mot vecto phap tuyén 7, =(1,-1;1).

Mat phing (Q) c6 mot vecto phip tuyén 12 iy =| AB,i, | = (0;~4;-4) =-4(0;1,2).

Vay phuong trinh mit phang (Q): y+z-2=0&-y—2+2=0=>T=a+b+c=-2.

Cau 15: Trong khong gian Oxyz, cho céc diém A(0;1;2),B(2;-2;1),C(-2;1;,0),M(3;0;1). Tinh
khoang cach tir M dén mat phang (ABC), (két qua lam tron dén hang phan tram).
Loi gidi
Traloi: 1,73
Ta co: fTé = (2; -3 —1),‘A—C: = (—2,' 0; —2).

e (-3 -1
[AB,AC}=
0 -2

-1 2
-2 -2

2 -3

5 OU=(6;6;—6).

Chon n= %[E,A—CJ = (1,'1,' —1) la mot vecto phap tuyén caa mat phang (ABC).

7 7

Phuong trinh mét phang (ABC) la: x+y-1-z+2=0=x+y-z+1=0.
3+0-1+1)

\/12 +1° +(-1)

Cau 16: Trong khong gian Oxyz, biét mat phing ( P)song song véi mét phang(Q): 2x—4y +4z+3=0

d(M,(ABC))= 2 ~\3~173.

va céch diém A(2,-3,4) mot khoang bang 3. Tinh tich hai hé s6 tu do ciia phuong trinh tong
quat mat phang (P) (biét hoanh d6 cua vecto phap tuyén cua (P) bang 1).
Loi gidi
Tra loi: 175
(P)//(Q):2x—4y+4z+3=0=(P):2x—4y+4z+ D =0(D #3)

[4+12+16+D| |D+32 D=-14
=3 = =3

A(A(P) J4+16+16 6 ~|p=-50
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= (P):2x—4y+4z-14=0;2x -4y +4z-50=0.

Vi hoanh d6 cua vecto phéap tuyén cua (P) bing 1nén phuong trinh cuia cdc mit phang can tim
la: x-2y+2z-7=0;x-2y+2z-25=0.

Khi d6 tich hai hé s6 tu do ctia phuong trinh tong quéat mét phang (P) la (-7).(-25)=175.

Cau 17: Trong khong gian Oxyz, cho céc diém M(m;0;0),N(0;1;0),P(0;0;p)khong triing vai goc
toa d6 vathoaman m? +n’ + pz =3,m,n,p lacac s6 thuc dwong. Tim gia tri 16n nhat cia khoang
céch tir O dén mat phang (MNP). (Lam tron két qua dén hang phan tram).

Loi gidi
Tra loi: 0,58

Phuong trinh mit phang (MNP) c6 phuong trinh la LI ANy
m n o p

Theo bt dang thirc Bunhia-Copsky ta co:

o) Bt d o Bt da 8 s

mZ n2 p2 mZ 7’12 pZ m2 +n2 +p2
b

L L iy

<
1 1 1 4B
m g

Vay khoang céch Ion nhat tir O dén (MNP) béng . 0,58.

73

Cau 18: Trong khang gian Oxyz, cho diém A(1;1;2) va mat phang (P):(m—1)x+y+mz-1=0, Vi

\%

Khi d6: d(O;(P)): ang xay rakhi m=n=p=1.

m latham s6. Tim m dé khoang cach tx diém A dén mat phang (P) I6n nhat.

Loi gidi

Tra 16i: 5
B \m—1+1+ Zm—l‘
\/(m—l)2 +1+m?

Taco d(A,(P))

, 3m-1)’ ,
Xeét f(m):ﬁz (m)
m |7 +0o0
f'(m) -
fm)| .
\U/ \9
2
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Vay maxd(A,(P)):\/% khi m=5.

Cau 19: Trong khong gian véi hé toa do Oxyz, cho hai diém A(3;-2;6),B(0;10) va mat cau

(S):(x—1)2+(y—2)2+(z—3)2 =25. Mat phang (P):ax+by+cz—2=0 di qua A B va cit
(S) theo giao tuyén 1a dudng tron c6 ban kinh nho nhat. Tinh T =a+b+c
Loi gidi
Traloi: 3
Mat ciu (S) c6 tam 1(1;2;3) vabankinh R=5

,{AE(P) {3u—2b+6c—2:0 {a:2—20
Taco = <
Be(P) b-2=0 b=2

2

Ban kinh cua duong tron giao tuyén la » = \/Rz —[d(l;(P))J \/25—[51(1;(13))}2

Ban kinh cua duong tron giao tuyén nho nhat khi va chi khi d(I;(P)) I6n nhat

, la+20+3c-2|  [2-2c+4+3c-2) (c+4)
Taco d(I,(P)): — - : S
Ja? +0 +c \/(2—2c) +224c> (50 —8c+8

2
Xét f(c): (2C+—4): r(c): —48¢* —144c+192
5¢” —8c+8 . (c+4)2
(5c2—80+8) |
5¢—8c+8
' _ c=1
f(c)—0<:>L:_4
Bang bién thién
—o —4 1 +00

y - 0+ 0o -
i 5
ﬁ\o/\}
5

Viy d(I;(P)) 16n nhit bing J5 khivachikhi c=1=a=0,b=2=a+b+c=3.

Cau20: Trong khong gian Oxyz, cho hai diém A(2;,-2;4), B(-3;3-1) va mat phang
(P):2x—y+2z-8=0.Xét M la diém thay doi thugc (P), gia tri nho nhat cua 2MA? +3MB?
bang

Loi gidi
Traloi: 135
Goi 1 (x;y;z) la diém thoa man 2MA+3MB =0 suyra I (-L11)
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IA°=27; 1B°=12; d(1,(P))=3

2MA? +3MB? = 2(Mi + &) +3(MI + 1) =5Mi” +21A" +318" =5MI” +90
Ma 2MA? +3MB?nho nhit < MI nho nhat

Suy ra Ml Zd(l,(P)):S

Vay 2MA? +3MB? >5.9+90=135

Cau 21: Trong khong gian Oxyz , cho diém M (1;1;2). Hoi ¢6 bao nhiéu mat phang (P) di qua M va
cit cac truc x'Ox,y'Oy,z'Oz lan luot tai cac diém A,B,C sao cho OA=0OB =0OC =0?
Loi gidi
Traloi: 3
Mit phing (P) di qua M va cit cic truc x'Ox,y'Oy,z0z lin luot tai cac diém
A(a;0;0),B(0;b;0),C(0;0;c). Khi d6 phuong trinh mat phing (P) c6 dang: 5+%+E =1.
a c
Theo bai mat phang (P) di qua M (1;1;2) va OA=0OB =0OC nén ta co hé:

a=b=c
1 1 2
a b c .Taco: (2) < A b
al=Pi=lel (2 i
=Cc=-a

- Véi a=b=cthay vao (1) dugc a=b=c=4
0

d
- V6i a=b=—c thay vao (1) duoc 0=1 (loai).

- V6i a=c=-b thay vao (1) dugCc a=c=-b=2.

- V6i b =c =—a thay vao (1 dugC b=c=-a=2.

Vay c6 ba mat phang thoa man bai toan Ia:

(R): 2+ L4 2oy, (PZ):§+l2+§=1;(P3): AR A |

Cau 22: Trong khong gian véi hé truc toa do Oxyz, cho A(l;2;3), B(3;4;4). C4 tat ca bao nhiéu gia
tri ciia tham s6 m sao cho khoang cach tir diém A dén mat phang 2x+y+mz—1=0 bang do
dai doan thang AB .
Loi gidi
Traloi: 1
Taco AB=(2;2;1) = AB=~/2"+2°+1* =3 (1),
[21+2+m3-1 [3m+3
V2422 4m? 5am?

Khoang cach tir A dén mat phang (P): d(A,(P))

3m+3

J5+m?

Pé AB=d(A,(P))=3= ©9(5+m*)=9(m+1)’ &m=2.
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Trong khong gian Oxyz, mit phang («) qua hai diém A(1;2;0), B(4;1;2) va cach déu hai
diem C(-2;1;-1), D(0;-3;1) c6 dang ax+by+cz+1=0 (a<0). Tinh P=a+b+c.

Léi giai
Tra loi: 3
Mp (@) céach déu hai diém C,D khi va chi khi CD//(a) hoic («) di qua trung diém | cua
CD.
Truong hop 1: («)//CD.
E:(B;—l;Z), ﬁ:(Z;—4;2).
Vi mit phang («) qua hai diém A, B va song song véi CD nén (&) ¢6 vecto phap tuyén la
i=[ AB,CD |=(6;-2;-10).
Ma mp (a) qua diém A(l;Z;O) nén phuong trinh cta mat phang (a) la:
6(x—-1)—2(y—2)-10z2=0<>6x—2y—10z-2=0 < -3x+y+5z+1=0 (thoa man).
Vay P=a+b+c=-3+1+5=3.
Truong hep 2: () di qua trung diém 1(-1;-1;0) cua CD.
AB=(3;-1;2), Al =(-2;-3;0).
Mit phang (@) qua diém A(1;2;0) va cé mét vecto phap tuyén la fi :[Eﬁ] =(6,-4;-11).
—>phuong trinh mdt phang (a) la: 6(x—1)-4(y-2)-11z=0< 6x—-4y-11z+2=0

<:>3x—2y—1—212+1:0 (loai vi a>0).
Trong khong gian Oxyz, mit phang (P) qua diém A(L-2;-2), vuéng goc véi mat phang

(Oxz) dong thoi khoang cach tir diem B(3;1,-3) dén (P) bang ? . Phuong trinh mit phang

(P) cé dang 2x+by+cz+d =0 (d #0). Tinh P=3b+2c—d.

Loi gidi
Traloi: 46
Gia sir mat phang can 1ap c6 mét vecto phap tuyén la % =(a;b;c), a®+b?+c? =0
Mit phang (P) vudng géc véi mét phang (Oxz):y =0 nén n( oMo n, =0<b=0.
(P) di quadiém A(L-2-2) =(P):a(x-1)+c(z+2)=0<ax+cz—a+2c=0.

|2a- c| 35

=2
d(B;(P))= N <:>5(2a—c)2=9(a2+c2)c>11a2—20ac—4c2=0<:{a ¢

lla=-2c

Vi a=2c chon c=1=>a=2=(P):2x+z=0 (loai).
Véi 1la=-2c chon a=2=c=-11=(P):2x-11z-24 =0 (thoa man).
Vay P=3b—2c—d =0-2(-11)—(-24)=46.
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Cau 25: Trong khong gian vai truc hé toa dd Oxyz, cho diém H (1,2;3) la tryc tdm cia AABC Vi

Céau 26:

A,B,C 1a ba diém lan luot nam trén céc truc Ox,0y,0z (khéc gdc toa do). Phuong trinh mit
phing di qua ba diém A,B,C c¢6 dang mx+ny+pz—-14=0, (m,n,peZ). Khi d6 m+n+p
bing

Loi gia
Traloi: 6
Gia st A(a;0;0),

B(0;b;0),C(0;0;c)

= AH (1-2;2;3);BH (1,2-b;3);BC(0;—b;c); AC (-2;0;c)
e g __|AHBC=0 [-2b+3c=0
Do H latruc tam tam giac ABC nén ta co: ., &
BH.AC=0 [(-a+3c=0
. s Xy z
Phuong trinh mat phang (ABC) : _+E+ —-=1.
a c
Vi H e(ABC):>l+2+§=l
a b c
—2b+3c=0 az;E a=14
Do @6, ta c¢6 hé phuong trinh: <—-a+3c=0 < C:? <b=7
1+§+§:l i+g+i=1 C:%
¥y ° 20 b 2b
Phuong trinh mit phang (ABC) E+)7/+f—4—1<:>x+2y+32 14=0.

Vay m+n+p=6.

Trong hé tuc toa d¢ khong gian Oxyz, cho A(L0;0), B(0;b;0), C(0;0;c), biét b,c>o0,
phuong trinh mat phang (P):y-z+1=0. Tihh M=c+b biét (ABC)L(P),
1
d{O;(ABC) |==.
[0:(nec)]-
Léi giai

Traloi: 1

y

Phuong trinh mit phang (ABC) : %+ b + Z_ 1.

C
Ta c0:

(ABC) L(P)==-2=0 &b=c.

-1 1

o))

@b:i%,do b,c>0 nén b:c:%.vay M=c+b=1.

d[0;(ABC)]=
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Cau27: Trong khong gian Oxyz cho hai diém A(-120),B(LL3) va mat phang
(P):x—2y+3z-5=0. Phuong trinh ciia mat phang di qua hai diém A, B, dong thoi vudng géc
(P) 1a 2x—ay —bz +¢=0. Gia tri cua biéu thic a+2b+3c bang

Loi giai

Traloi: 24
Goi n 1a mot vecto phap tuyén ciia mat phing (Q) di qua hai diém A, B, ddng thoi vudng goc
(P).Khido, n L AB va nLn, véi AB(2,-13) va n, (L—2;3) 1a mot vecto phap tuyén cua
mit phang (P).
Suy ra, chon n= [ﬁ, E] =(3,-3;-3). Do do, @(l; —1;-1) ciing la vecto phép tuyén ciia mit
phang (Q). Ma mat phang (Q) diqua diém A(-1 2;0) nén c6 phuong trinh 1a
(x+1)—(y-2)-2=0 <= x-y-2+3=0 < 2x-2y—-2z+6=0.
Suyraa=2,b=2,c=6 nén a+2b+3c=24.

Cau 28: Trong khong gian Oxyz, cho mit phiang («):x+by+cz+d =0 vudng goc véi mat phing
(B):x+2y+3z+4=0 va chtra giao tuyén cua hai mat phang (P):x+3y+z-7=0,
(Q):x—y+z+1=0. Khid6 d bing

Loi gidi
Traloi: 3
Tac6 VTPT cua (A),(P),(Q) lan luot Ia n,(L2;3),n,(L3;1),n, (L-11).
Khi d6 n, = [n] [n—z,n:ﬂ — (-8;16;-8) =-8(L;—2;1).

Goi A(x;y;z)ed la giao tuyén cua (P) va (Q), khi d6 toa do diém A thoa man hé

{x+3y+z—7:0 3y+z-7=0 {y:Z
N

,khi do A(0;2;1)
X—-y+z+1=0 -y+z+1=0

.Cho x=0 taco {
z=1

Do (a) chira giao tuyén cua (P) va (Q) nén («) diqua A(0;2;1).
Phuong trinh (a):x—2(y—-2)+z-1=0<x-2y+2z+3=0.Vay d =3.

Cau 29: Trong khong gian véi hé truc toa do Oxyz, cho hai diém A(2;3;4), B(6;-3;0) va mat phang
(P) sao cho d(B;(P))=2d(A;(P)), (P) cit AB tai I(a;b;c) nam trén doan thang AB . Tinh
S=a+b+c.

Lo giai
Traloi: 7
Goi H, K lan luot 12 hinh chiéu vudng goc cia A va B 1én mat phang P
Suyra BK =d(B;(P)), AH =d(A(P))
Do AH 1 P ;BK 1 P nén AH // BK

Suyra A, H, K, B ddng phang.
Tacd AIKB « AIHA (géc —goc)

11| Th.s Lé Viét (THPT Thiing Long, Ha Ni) — Chuyén gia Chién lwgc Gido duc va Sy nghiép



b Rt

':f-&."’& i
e . :
"y ﬂ“g@ "I“rung tam BDVH Unix Thiang Long - Website: trungtamunlx.edu.vn

e Thay L& Viét toan Thiang Long “Khai Mé& Tw duy — Kién Tao Van Ménh”

(zal0):0835.221183

BI BK d B;P
Suyra — = =
Al AH d A P
— BI = 2A1I
Ma | thudc doan AB nén BI =—2Al
Tacé Bl (a-6;b+3;c), Al (a-2;b-3;c—4)

10
a-6=-2(a-2) |23

| =—2Al & 1b+3=-2(b-3) & ib=1 =a+b+c=7.
c=-2(c-4)

8
C=—
3

Vay S=7.
Cau 30: Trong khong gian Oxyz, cho diém M (1;2;3). Mt phang (P):x+Ay+Bz+C =0 chta truc
Oz va cach diém M mét khoang I6n nhat, khi d6 tinh tong A+B+C.
Loi giai
Traloi: 2
Vi (P) chira truc Oz nén luén c6 d(M;(P))gd(M;Oz).
Suy ra d(M;(P)) dat gid tri lon nhat bang d (M;O0z)=MH, véi H & hinh chiéu cia M trén
truc Oz.
Tacd H(0;0;3). Vay (P) diqua H (0;0;3), c6 véc to phap tuyén MH (-1-2;0).
(P):—x—2y=0<x+2y=0=>A=2,B=C=0=>A+B+C=2

Cau 31: Trong khong gian Oxyz , cho hai diém A(L-3;2) va B(-2;1,-3). Xét hai diém M va N thay
ddi thuoc mat phang (Oxy) sao cho MN =1. Gia tri I6n nhét cia |AM — BN| bing

Loi giai
Tra loi: 6,08
H
A -
® —
1 i % |
1 | "\l
: . B
: | S
B
1 ;L
I |l‘,'r |
F — .
oxy M N\ |
P
o
o
o
b
B
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Tathdy A, B ndm khéc phia d6i véi mat phang (Oxy)

Goi(P) la mt phing di qua A(L-3;2) vasong song véi (Oxy) nén (P):z=2
Goi H lahinh chiéu cua B 1én (P) = H(-2,12)

Goi K thudc (P) 1a diém sao cho AMNK  Ia hinh binh hanh

Goi B’ la diém déi xung cua B qua (Oxy) = B'(-213)

Taco: |AM —BN|=|AM —B'N|=|KN -B'N|< KB’ (1)

Ma KB' = VB'H? + HK? <[BH +(HA+ AK )’ (2)

Taco: B'H =40 +0°+1* =1,

HA = (3% +(-4)" + 0% =5,

AK =MN =1 (vi AMNK I hinh binh hanh)

Theo (1) va (2) tacé: |AM - BN|< KB' < /1 +(5+1)° =+/37 ~ 6,08.
Vay gia tri I6n nhat cua |AM —BN] 1a J37 ~6,08.

Cau 32: Trong mot khung lugi 6 vudng gom cac hinh lap phuong, ngudi ta dwa ra mot cach kiém tra bon
nut luéi (dinh hinh lap phuong) bat ki c6 ¢ong phang hay khong bang cach gan hé truc toa do
Oxyz vao khung lugi & vudng va lap phuong trinh mat phang di qua ba nut luéi trong bn nat
ludi dd cho. Gia sir ¢6 ba nit lugi ma toa do lan luot I (1;1;10),(4;3;1),(3;2;5) va mit phang di
qua ba nut ludi @6 c6 phuong trinh x+my+nz+ p=0. Gidtricaa m+n+p la

Loi giai
Tra loi: -10
Xét cac diém A(L;1,10), B(4;3;1),C(3;2;5).

AB=(3,2-9)
AC = (2,1,-5)
Goi i 1a mot vecto phap tuyén cua mat phang di qua ba diém A, B,C.
Chon n=(131).
Suy ra phuong trinh ciia mat phang di qua ba nut ludi 1a
1.(x-1)+3-(y-1)+1-(z-10) =0<= x+3y+z-14=0
Vay m=3,n=1 p=-14 nén m+n+p=-10.
Cau 33: Trén thiét ké d6 hoa 3D cua mot canh dong dién mit troi trong khdng gian Oxyz , mot tim pin

Khi d6, ta co { = [E, E] =(-L-3-1).

nam trén mat phang (P):x—3y+4z+5=0; mot tim pin khac nam trén mat phang (Q) di qua
diém M (1; 3; —l) va song song véi mat phang (P). Biét rang phuong trinh mat phang (Q) c¢6
dang ax+by +4z+c=0.Khi d6 gia tri a+b+c bang
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Loi giai
Tra loi: 10
Vi (Q) //(P) nén (Q) co mdt vecto phap tuyén 1a n=(1-3;4).
Phuong trinh m3t phang (Q) di qua diém M (1;3;-1) va vecto phap tuyén n= (L,-34) la:
1(x-1)-3(y—-3)+4(z+1)=0< x—3y+4z+12=0.
Khidé a=1 b=-3 c=12.Vay a+b+c=10.
Mot cong trinh dang xay dung duoc gan hé truc Oxyz (don vi trén moi truc toa do 1a mét). Ba
btc tuong 1an luot thude cde mat phang (P),(Q),(R) (nhw hinh v&) cta tda nha lan luot co
phuong trinh: (P):x+y—-2z+1=0, (Q):x+y+z-5=0,(R):2x+2y-4z+21=0.

i
Ll
Do rong cua birc twong thude mit phing (Q) ang bao nhiéu mét? (két qua 1am tron

dén hang phan chuyc)

Tra loi: 3,9

Taco

(P) :X+Y—22+1=0 co vecto phap tuyén 1a A, =(ZL'ZL'—2)

(Q) :X+Y+2-5=0 co vecto phap tuyén 1a My =(1;1;1)

(R):2x+2y—4z+21=0. c6 vecto phap tuyén la A =(2;2;,—-4)

Taco n, = ZﬁP;% =%= :—Z # % nén hai burc tuong (P) va (R) song song v&i nhau

Aoy =1.1+1.1+(-2).1=0=fi, L i, nén btc twong (Q) vudng gbc véi hai bic twong (P) va
(R).

Chon diém M (-1;0;0) € (P). Do hai bitc tudng (P) va (R)song song nhau nén:
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Céau 36:
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d((P).(R) = (w, ()= HD 202019 g g

Vay d6 rong bic tudng (Q) cua toa nha la 3,9m,

Trong khong gian cho diém M (1;—3;2) .C6 bao nhiéu mit phang di qua M va cit céc truc toa
do tai A,B,C ma OA=0B=0C =0.

Léi giai
Tra loi: 3
Gia st mat phing (a)can tim  cit Ox,0y,0z lan  luot tai
A(a,0,0),B(0,b,0),C(0,0c)(a,b,c = 0)
Vi (a): —+ y +—_l () qua M (1,-3;2) nén: («): 1—§+z—l(*)
b ¢ a b c
fa=b=c()
. a=b=-c(2)
Vi OA=0B=0C # 0= |a|=|b|=|c| 0=
a=-b=c(3)
la=-b=-c(4)

Thay (1) vao (*) ta c6 phuong trinh vo nghiém

-3
Thay (2),(3),(4) vao (*) ta dugc twong tng a =—4,a=6,a= "
Vay ¢6 3 mat phang.
Biét goc quan sat ngang cua mot camera 1a 116°. Trong khong gian Oxyz , camera duoc dit tai
diem A(2;1;5) va chiéu thang vé phia mét phang (P):2x—y—2z+13=0. Héi viing quan st
duoc trén mat phang (P) cua camera la hinh tron c6 dién tich bang bao nhigu? (Lam tron két

qua dén chit s6 hang phan chuc).

Loi giai
Tra loi: 32,2

Goi A B,C Ia cac diém nhu hinh v& bén dudi va H 13 hinh chiéu vuong goc cua A lén mat
phang (P).

Hinh vé
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|

(P

Theo dé BAC =116° = BAH =58°,
_|2:2-1-2.5+13

V4+1+4
BH

Xét tam gidc ABH vuébng tai H , ta co: tan BAH = AH = BH =tan58°-2 =2tan58° (dvdd).

=2 (dvdd).

Khi d6 AH =d(A,(P))

Vay vlng quan sat cua camera trén mit phang (P) la hinh tron c6 dién tich

S =zr? = z(2tan58°)° ~ 32,2 (dvd).

Cau 37: Mot nap bé nudc hinh chit nhat ABCD niam canh bo tuong co kich thuéc 9dmx12dm duoc kéo
dai ra tir mat san, do tac dung cua trong luc nén nap bé khong thé mé ra duoc néu khong co ngudi
gitr. Nguoi ta ding mot soi day xich dai 15 dm va kéo cang ndi dinh C cua hinh chix nhat véi
diém M nam phia trén bd tuong sao cho AM =9dm va AM vudng géc véi mit san. Chon hé
truc Oxyz nhu hinh v&, khi d6 nap bé ma ra va tao véi mat sain mot géc a (don vi trén mdi truc
toa do tinh bang dm). Bo qua do day cua nap bé.

Phuong trinh mét phang chira nap bé sau khi kéo 1én 13 x+by+cz+d =0. Tinh b+c?—2d =?
Loi giai

Tra loi: 3

biém M nam trén mit phang (Oyz) véi AM =9dm = M (0;0;9)¢z=0.

Chiéu C lan lugt I&n cac mit phing ta dugc C(9c0sa;12;9sina ).

Tacd: CM =15 < CM? =15% < (9cosa)® +12° + (9sina —9)* =15°

< 81cos’a +144 +81sina —162sina + 81 = 225 < cos’a + sina — 2sina +1=1

<:>1—25ina+1=1<:>sina:%:>a:30°.

Mit phang kéo 1én (ABCD) qua diém A(0;0;0) chira AB va AD
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Cau 38:

Cau 39:
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Tac6: AD=(0;12;0) va AC = (9*2[ 2,2J

Vecto phap tuyén ciia mit (ABCD) la [TCE] = (54; 0; —54\@) = 54(1; 0; —\@)

Vay phuong trinh mit phing chira nip pé sau khi kéo I18n 1a x —~/3z = 0. Cach2: Mit phing kéo
Ién (ABCD) di qua truc Oy nén c6 phuong trinh téng quat 1a x+az=0.

Mit phang kéo 1én (ABCD) di qua c(#;m;%] nén £+ a- = =0=a=-+/3.

Vay phuong trinh mit phang chira ndp bé sau khi kéo 1én 13 x—~/3z2 =0

Mot mai nha hinh tron dugc dat trén ba cay cot tru. Cac cay cot tru vudng goc véi mat san nha
phang va c¢6 do cao lan luot 14 8m,9m,10m . Ba chan cot 1a ba dinh cia mot tam giac déu trén
mat san nha vai canh dai 8m. Chon hé truc toa d6 nhu hinh vé véi B € Ox, C € Oy, tia Oz cung

huéng véi vecto AA'. Chon gbc toa dd O triing véi trung diém cua AC va mdi don vi trén tryuc
c6 d6 dai 1m (xem hinh vé).

Tinh géc tap bai mat phang mai nha va mat phang nam ngang Oxy, (két qua 1am tron dén hang
don vi cta d9).
Loi gidi
Tra loi: 14
Taco A(0;-4,0),B(44/3;0,0),C(0;4,0) va A'(0;-4;10),B'(413;0,9),C"(0;4:8)
AB = (4J§;4; —1);@ - (4@; 4 —1) , khi d6 vecto phap tuyén cua (A'B'C') la:
n=| AB;AC |=(0;83;3243) =83(0;1,4)
Viy phuong trinh mat phang (AB'C') la: y+4z-36=0.
Vecto phap tuyén caa mat phing (ABC) 1a: k =(0;0;1)
5 4\/_
V& + 17
Hai dtra tré dang choi véi mot qua bong. Bé gai ném qua bong cho bé trai. Qua bong di chuyén
trong khong khi, uén cong 3m vé bén phai va roi cach bé gai 5m (xem hinh sau).

Khi do: cos((ABC);(AB'C'))= én ((ABC);(ABC'))~14°
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Biét mat phang chira quy dao cua qua bong vudng goc voi mat dat va phuong trinh tong quat caa
né c6 dang ax+by+c=0. Tinh a+b+c?

Léi giai

Tra loi: 1
Chon hé truc toa do nhu hinh vé:

Tacé OC =/OB? —BC? =4 suy ra B(3;4;0).
Mt phing chtra quy dao di qua O(0;0;0) vanhan k(0;0;1), OB(3;4;0) 1am vec to chi phuong.
Suy ra vec to phap tuyén n= [E, O—BJ =(-4;3,0)
Vay phuong trinh mt phang chira quy dao cua qua bong la: —4(x—0)+3(y—0)+0(z-0)=0
< 4x-3y=0. a+b+c=1.

Cau 40: Mot cong trinh dang xay dung duoc gén hé truc Oxyz (don vi trén mdi truc toa do 1a mét). Ba
bic twong (P),(Q),(R) (nhu hinh v&) cia téa nha lan lugt co phuong trinh:
(P):x+2y—-2z+1=0, (Q):2x+y+2z-3=0,(R):2x+4y—-4z-22=0.
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Tinh do rdng birc tuong (Q) cua toa nha theo don vi mét.
Loi giai
Tra loi: 4
(P) :X+2y—22+1=0 c6 vecto phép tuyén la fi, = (1; 2, —2)
(Q) :2X+Y+22-3=0 co vecto phap tuyén 1a Ny = (2;1; 2)
(R) :2X+4y—42-22=0. co vecto phap tuyén la fi, = (2;4;—4)
Tach fiy = 2f,; ; %: :—Z = _izz nén hai bue twong (P) va (R)song song nhau
Mg =1.2+2.1+(-2).2=0= 1, L fi, nén bic tuong (Q) vudng goc véi hai birc tudng (P)
(R)
Chon diém M (-1,0;0) € (P). Do hai buc tuong (P) va (R)song song nhau nén:
2 +4 0-4.0-22| 24
d((P).(R) =0 (m () - LI AOA07 20
Vay d6 rong birc tuong (Q) cua toanha la 4m.
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