Hudéng dan giai mot s8 bai tap toa do trong khong gian nang cao

Cau 1: Tim m dé goc gitra hai vecto: u= (Llog, 5;log,, 2),\} =(3;log,3;4) la géc nhon. Chon
phuong an dang va day du nhat.

A.m>%,m¢1 B. m>1 hoac 0<m<%
1

C.O<m<5 D. m>1

» Giai:

10 _ 3+log,5.log, 3 +4log, 2
o [

di tim diéu kién d€ tir s6 duong.

% Taco cos(u,v) = . Do mau s0 luén 16n hon 0 nén ta

% Mait khac 3+log,5.log,3+4log, 2>0<«<4log, 2>-4 <log 2>-1<log, 2>log 1
m

< V6i 0<m<1 thi <:>l>2<:>m<%. Két hop vdi diéu kién suy ra 0<m<r.
m

< V6i m>1 thi <:>l<2<:>m>%. Két hop diéu kién suy ra m>1.
m

% Vay m>1 hoac 0<m<%

Cau 2: Trong khong gian véi hé toa d6 Oxyz, cho mat phang (P): 3x—3y+22+37=0 cac
diém A(4;1;5), B(3;0;1), C(~1;2;0). Pi€ém M (a;b;c) thudc (P) sao cho biéu thirc
P =MAMB + MB.MC + MC.MA dat gia tri nhé nhat, khi d6 a+b+c bang:
A. 10 B. 13 C.9 D.1
> Giai:
+ M(asbic)=P =3[ (a-2)"+(b-1)" +(c~2) =5]
MeP=3a-3b+2c+37=03(a-2)-3(b—1)+2(c-2)=—44

L)

X3

A

7/
X

L)

Ap dung BDT Bunhiac8pxki ta co:
(~44) =[3(a-2)-3(b=1)+2(c-2)] <(3 +3*+2*)[ (a=2) +(b~1)" +(c~2)' |

2
(a2 e (o1 (o2 2 g
< DA&u “=" xay ra khi va chi khi: a2 _ b_; =C;2 S M(—4;7,-2)=a+b+c=1
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Hudéng dan giai mot s8 bai tap toa do trong khong gian nang cao

% Cau 3: Trong khong gian voi hé toa do Oxyz, cho mat phéng (P): 2x—y+2=0 va

(2m+1)x+(1-m)y+m—-1=0

duong thangd, :{ (mla tham s6 ). Tim m d€ duong

mX+(2m+1)z+4m+2=0
thang d, song song véi mat phang (P).

A.m:l B. m=1 C.m:—l D. m=-1
2 2

> Giai:
2X-y+2=0
% d,//(P)< hé PT an x, y, z sau vO nghiém: <(2m+1)x+(1-m)y+m-1=0

mX +(2m+1)z+4m+2=0

m-—1 2m+4
=y=

% (1) > y=2x+2. Thay vao (2) ta duoc: x= 3

0,

< Thay x, y vao (3) ta duoc: (2m+1)z= —%(m2 +11m+ 6) . D& PT nay vo nghiém thi

1
m=——
2

Cau 4: Trong khong gian vdi hé toa d6 Oxyz, mdt mat phang di qua diém M (1;3;9) va
cit cac tia Ox, Oy, Oz lan luot tai A(a;0;0), B(0;b;0), C(0;0;c) vdia, b, cla cac s6 thuc

duwong. Tim gia tri cta biéu thiec P=a+b+c dé thé tich t& dién OABC dat gid tri nho
nhat.

A. P=44 B. P=39 C. P=27 D.

> Giai:
& Voo = %OAOB.OC = %abc

 Phuong trinh mét phang di qua A, B,C: X +% Zo
a c

s Vi Me(ABC):>1+§+2=1
a b c

% Ap dung BDT Cbsi: =143, 253,

139 27.27
a b c a

—=12>
c abc

% :>%ab02121,5=minVOABC
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Hudéng dan giai mot s8 bai tap toa do trong khong gian nang cao

l+§+2:1 a=3
% Dilu “=" xdy ra khi va chi khi: {® 2 ° eib=9 —a+tbrc=39
—==== c=27
a b c
A A . LA A . 2 x-1 vy z+1
Cau 5: Trong khong gian vdi hé toa do Oxyz, cho duong thang A:Tzzz—l va ba

diém A(3;2;-1), B(-3;-2;3), C(5;4;-7). Goi toa do diém M (a;b;c) nam trén A sao cho
MA+MB nho nhat, khi d6 gia tri cua biéu thitc P=a+b+c la:

A p_l6+6J6 B po2-6V6
5 5

C P:16—6J€ D. P:16+12\/€
5 5

> Gidi

%

% MeAnén M(1+t;2t;—-1-t)
AM =(t-2;2t—2;-t) = AM =/6t* — 12t +8
BM = (t+4;2t +2;~t —4) = BM =/6t” + 24t + 36

% MA+MB =6t —12t +8 +/6t> + 24t +36 =/6 (1—t)2+§+ (t+2)" +2

f(x)

 Ap dung BDT Vecto ta co: f(x)z\/(l—t+t+2)2+(i+\5j =\/9+(%+\EJ

NE)
% D&u “=” xay ra khi va chi khi: .t =12 836
NG 5
B
% Do do: M(B—;ﬁ;m—;ﬁgﬁs—ﬂ:PZ@

Cau 6: Trong khong gian véi hé toa do Oxyz, cho hinh hop chit nhat ABCD.A'B'C'D' c6
A trung véi goc cua hé toa do. Cho B(a;0;0), D(0;a;0), A'(0;0;b) v6i a,b>0.Goi M la

trung diém ctia canh CC’. Xéac dinh ti s6 % dé hai mat phang (A'BD) va (BDM) vuong

gbc voinhau.

A 2on B.
b

o | o
N | —
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Hudéng dan giai mot s8 bai tap toa do trong khong gian nang cao

A~ p -Ttt gia thiét ta c6: C(a;a;0); C(a;ah)=M (a; a;gj
Bl ¢ - Mt phang (BDM) c6 VTPT la:
‘EI— _____________ H 2
- Mat phang (A’BD) c6 VTPT la:
B|.~”
()
-Yéu cau cua bai todn tuong dwong voi:
o 212 212
n.n,=0< a’b ;2 b -a =Oc>a=b©%=l
A ~ . LA A . 2 x—1 vy z+1 .
Cau 7: Trong khong gian vdi hé toa do Oxyz, cho duong thang A: =T Ve mat

phéng (P): 2x—y+2z—-1=0. Mat phéng (Q) chta A va tao véi (P) mot goc @ nho nhat,

khi d6 géc o gan voi gia tri nao nhit sau day?

A. 6 B. &’ C. 10° D. 5°
> Giai:
X=1+2t
o Ardy=t Chon 2 diém (1;0;,-1) va (3;1;-2) véi t=1
z=-1-t

% (Q) chtra A suy ra (Q):a(x—1)+by+c(z+1)=0=ax+by+cz—a+c=0
% Va (3;;-2)e(Q)=3a+b-2c-a+c=0=2a+b-c=0=c=2a+b

% Vay (Q): ax+by+(2a+b)z+a+b=0.Goi a=((P).(Q)).a€[0%90° |

% Ta co: cosa =

‘n?@ _ b+ 6a] :1\/b2+12ab+36a2
‘np‘i.‘no‘i 3\,'a2+b2+(2a+b)2 3\ 2b? + 4ab +5a°

4 1
% Neéu a=0 =cosa=—¢=
3V2
2 2 2
% Néu a0, dit t="2 thitaco; 212303068 U +IN+36_ ¢
a 2b° +4ab+5a”  2t°+4t+5
-
% f'(t)=0<| 10 . Tt bang bién thién ta cd thé dé nhan thay:
t=—6
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Hudéng dan giai mot s8 bai tap toa do trong khong gian nang cao

Cau 8: Trong khong gian véi hé toa d6 Oxyz, cho diém A(0;1;1), B(1;0;-3), C(-1;-2;-3)
va mdt cau (S): X’ +y’ +2° —2x+2z-2=0. Diém D(a;b;c) trén mat cau (S) sao cho ti dién
ABCD c6 thé tich 16n nhat, khi d6 a+b+c bang:

A -2 B. 2 C.1 p ¢
3 3 3
> Giai:
» Tam I(1;0;-1), ban kinh R=2. (ABC): 2x -2y +z+1=0 2
. 1

AV =§d(D;(ABD)).SABC khi d6 V5, max khi va chi khi d(D;(ABC)) max
% Goi D,D, la duwong kinh ctia (S) vudng goéc véi (ABC). Ta thdy véi D la diém bat
ky thudc (S) thi d(D;(ABC))<max{d(D,;(ABC)),d(D,;(ABC))}

< DA&u “=" xay ra khi D trung v6i D, hoac D,

x=l+2 t-2 7 4 1 14 5
\ 3
< DD, :{y=-2t thay vao (S) ta suy ra: =D —;——;——),D —— ===
Dytyy y vao (S) ta suy 5 1(3 373 P 7333
zZ=-1+t t=—§

\ A 7 4 1 2
Vi d(D;;(ABC))>d(D,:(ABC)) nén D(g;—g;—gj:a+b+c:§

K/
°e

Cau 9: Cho mat cau (S):x* +y* +2> —2x+4z+1=0 va duong thang d:{ y=t .Tim m dé

d cit (S) tai hai diém phan biét A B sao cho cac mat phéng tiép dién cta (S) tai A va

tai B vudng gbc véi nhau.

A. m=-1 hOéC m=-—4 B. m=0 hoéc m=-4
C. m=-1 hodac m=0 D. Ca A, B, C déu sai
» Giai:

> Binh luan: Ta c6 néu hai mit phing tiép dién cta (S) tai A va B vudng goc véi
nhau thi hai vtpt ctia hai mat phang nay ciing vudng géc véi nhau. Ma hai vitpt

clia hai mt phing nay chinh 12 IA,IB. V&i 1(1;0;-2) 1a tm cta mt cau (S).

Tac gia: PHAM MINH TUAN - TOANMATH.com



Hudéng dan giai mot s8 bai tap toa do trong khong gian nang cao

Vay ta c6 hai diéu kién sau:
1. d cit (S) tai hai diém phan biét.
2. IAIB=0.
%+ D& thoa man yéu cau d@é bai thi trude tién d phai cat mat cau, tic 1a phuong trinh
(2- t‘)2 +t7 + (m+ t‘)2 ~2.(2-t)+4.(m+t)+1=0 ¢ hai nghiém phén biét.
<3t +2(m+1)t+m’ +4m+1=0
% Phuong trinh c6 hai nghiém phan biét khi A'>0< (m + 1)2 -3m* —-12m—-3>0
<m’ +5m+1<0.
%+ V6i phuong trinh c6 hai nghiém phan biét , ap dung dinh li Viet ta c6
m® +4m+1 -2
bty =—————t +h =?(m+1)
% Khidd IA=(1—t;t;m+2+1),IB=(1-t;t,;m+2+t,).
% Vay IAIB=(1-t)(1-t,)+tt, +(m+2+4)(m+2+1,)=0

=3t +(m+1)(t +t,)+(m+2) +1=0
<:>m2+4m+1—§(m+1)2+(m+2)2+1=0 =N Zij} (TM).

Cau 10: Trong khong gian Oxyz cho ba diém A(l; 1;1),B(—1;2;0),C(3; —1;2) .Diém
M(a;b;c) thudc duong thang A: XT_l = % = z_+11 sao cho biéu thirc

P=2MA? +3MB* -4MC? dat gid tri nho nhat. Tinh a+b+c=?

A2 c. 4
3 3
B. 0 p. 16
3

> Giai:

7/

S

% Goi D(x;y;z) la di€m thoa 2DA+3DB-4DC=0

e

% 2DA+3DB—4DC=0cs2DA+3@14+AB}4{DA+AC)=O¢>DA=4AC—3A§
1-x=42+32

©11-y=-42-3.1< D(-13;12;-6)
1-z=41+31

2

% Khi do: P=2(MD+DA) +3(MD+DB) ~4(MD+DC)
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Hudéng dan giai mot s8 bai tap toa do trong khong gian nang cao

- MD? + 2MD(2DA+ 3DB —4D<f)+ 2AD? +3BD? —4DC?
— MD? +2AD?* +3BD? —4DC?

< Do 2AD? +3BD?* -4DC? khong d6i nén P nho nhét khi MD nho nhét. Ma M thudc
A nén MD nho nhat khi M 1a hinh chiéu ctia D 1én A

7 7

<& M(1+2t;t;—1—t). Ta co: DM.L{A.=O©tZ—%DM(—g'—E'gj3a+b+C=—1—;

Cau 11: Trong khong gian Oxyz cho ba diém A(l; 1;1),B(—1; 2;0),C(3; —1;2) . Diém
M(a; b;c) thudc mit phang (a) :2x -y +2z+7=0 sao cho biéu thttc
P=[3MA +5MB-7MC| dat gid tri nho nhat. Tinh a+b-+c=?

.4 C.13
-5 D.7
Giai:

* Goi F(x;;z) 1a diém thoa 3FA+5FB~7FC =0« CF =3CA + 5CB = F(~-23;20;-11)

v 3 >

K/

% Khi dé: P=‘3(M15+PA)+5(M15+FB)—7(M15+FC)‘=MF

% Do d6 P nho nhat khi M 1a hinh chiéu cua F 1én (a) . Diém
M(-23+2t;20-t;-11+2t). Vi M thudc (a) nén:
2(—23+2t)—(20—#)+2(-11+2t)+7 =0=t=9=M(-515;7) = a+b+c=13

Cau 12: Trong khong gian Oxyz cho ba diém A(1; 1;1),B(—1; 2;0),C(3; -1;2). Diém
M(a;b;c) thude mat cau (S): (x—l)2 +y7 +(z +1)2 =861 sao cho biéu thiic
P=2MA?* -7MB? +4MC? dat gia tri nho nhat. Tinh a+b+c=?
A. 8 C.5
-5 D.3
Giai:
Goi K(x;y;z) la diém théa 2KA-7KB +4KC = 0= K(-21;16;10)
Khi d6: P=-MK? +2KA?* —7KB* +4KC?
Do d6 P nho nhat khi MK 16n nhat. Mat cau (S) ¢6 tam
1(1;0;-1) = KI =(22;-16;-11)

v &

K/
X4

)

7/
X

L)

K/
o

*,
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Hudéng dan giai mot s8 bai tap toa do trong khong gian nang cao

x=1+22t
» Phuong trinh dwong thang KI: {y=-16¢t . Thay x, y, z vao (S) ta duoc:
z=-1-11t

(22¢)" +(~16t)" +(~11t)° =861 <>t ==£1. Suy ra KI cét (S) tai hai di¢m
K, =(23;-16;-12)
K, =(-21;16;10)
% Vi KK, > KK, nén MK 16n nhat khi va chi khi M=K, (23;-16;-12). Vay
M =(23;-16;-12)

Cau 13: Trong khong gian Oxyz cho hai di€ém A(1;1;,-1), B(-3;5;5). Diém M(a;b;c) thudce

mit phing (a):2x—y+2z-8=0 sao cho biéu thiic P=MA+MB dat gi4 tri nho nhét.

Tinh a+b+c=?

A. 7 C.2
B. 3 D.4
> Giai:

X/
o

M(a;b;c). Ddt f(M)=2a—b+2c—-8

X3

A

Taco f(A).f(B)>0, nén A, B 6 vé cing mot phia so véi (). Goi A’ la diém ddi

xung cua A qua (a)

x=1+2t
<% Phuong trinh duong thing AA”: {y=1-t .Toa dd giao diém I ctia AA’ va ()
z=-1+2t
x=1+2t
3 ‘A . 1A |y=1-t
1a nghiém ctia hé: =1(3;0;1)
z=-1+2t

2x-y+2z-8=0
< Villatrung diém AA’ nén A'(5; —1;3) va A’, B nam khéac phia so véi (a) .Khi d6
vdi moi diém M thudc (a) ta luon co:

MA+MB=A'M+MB>A'B. Dang thtic xay ra khi M=A'BN(«)
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x=5-4t
% A'B =(-8;6;2)= A'B:{y=-1+3t . Toa do giao diém M ctia A’B va («) la nghiém
z=3+t
x=5-4t
R =-1+3¢
ctia hé: Y :>M(1;2;4)
z=3+t

2x-y+2z-8=0

Céu 14: Trong khong gian Oxyz cho hai diém A(1;1;,-1),C(7;4;4). Diém M(a;b;c) thude
mit phang («):2x—y+2z-8=0 sao cho biéu thitc P=|MA-MC| dat gi tri I6n nhat.
Tinh a+b+c="?

A7 C.2
B. 3 D.4
> Giai:

%

“*  M(abc). Dt f(M)=2a-b+2c—8
Tacé f(A).f(C)<0 nén A va Cndm vé hai phia so vdi ()

o0

% Goi A’ 1a diém d6i xting clia A qua (a)

x=1+2t
< Phuong trinh duong thang AA”: 1y=1-t .Toa dd giao diém I cua AA’ va ()
z=-1+2t
x=1+2t
s n . A |y=1-t
la nghiém cta hé: =1(3;0;1)
z=-1+2t

2x-y+2z-8=0
% Villa trung diém AA’ nén A'(5;-1;3). Khi d6 v6i moi diém M thudce (a) ta ludn
co:
|MA-MC|=|MA'- MC|< A'C. Dang thtrc xay ra khi M=A'C(«)
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R/
L X4

Cau 15: Trong khong gian Oxyz cho duong thang A:

x=5+2t
A'C =(2,-3;1)= A'C:{y=-1-3t . Toa d0 giao diém M cua A’C va («) la nghiém
z=3+t
x=5+2t
R =-1-3t
ctia hé: Y = M(3;2;2)
z=3+t

2x-y+2z-8=0

x-1 y-1

Z .. 2
== va mat phan
2 2 . p g

(P):ax+by+cz—3=0 chita A va cich O mot khoang 16n nhat. Tinh a+b+c=?

vV ® >

%

Cau 15: Trong khong gian Oxyz cho duong thang A: -

-2 C.1
3 D. 1
Giai:

Goi K 1a hinh chiéu vudng goc ctia O 1én A, suy ra K(1+£1+2t2¢),

(212
1 33 3

Vi OK LA nén OKu, =0 t=—— <

OK=(1+1+2t2t)

Goi H la hinh chiéu ctia O 1én (P), ta co: d(O;(P)) =OH<OK=1. Déng thitc xay ra
khi H=K. Do d6 (P) cach O mot khoang 16n nhat khi va chi khi (P) di qua K va

vuong goc voi OK. Tir d6 ta suy ra phuwong trinh cua (P) la:
2x+y—2z-3=0=a+b+c=1

x-1 y-1

Z .. 2
== va mat phan
;- =3 vamatphing

(a):x-2y+2z-5=0. Mt phang (Q):ax+by+cz+3=0 chtta A va tao véi (a) mot goc

nho nhat. Tinh a+b+c=?

A.

v Vv v W&

-1 C.5 C
3 D.1 '
Giai: (a)
Cong thttc giai nhanh: M) = [[n(a),nAJ,nAJ jesnbanads ir—s
Chitng minh cong thikc: ¢ 5y, s27" X
Q H
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% A(L,1,0)eA. Goi d 1a dudng thing di qua A va vudng gdc vdi (),

x=1+t
suy ra d:{y=1-2t, chon C(2;—1;2) ed,C# A.GoiH, K Ian lwot 1a hinh chiéu ctia
z =2t
Clén (Q) va A, khi dé p= ACH vasing=sinACH =0 > 2K Ma 2K yhang dsi
AC AC AC

nén suy ra ¢ nho nhat < H=K hay (Q) la mit phang di quaA va vudng goc véi
mat phéng (ACK)

<% Mait phing (ACK) di qua A va vudng géc véi (a) nén: n ACK)‘ =[n(a)-,nA}

% Do (Q) diqua A va vudng géc v6i mit phang (ACK) nén:
n(Q)' = [n(ACK)-,nA} = [[n(a)-'”;]fn;}

% Ap dung cong thtic trén ta co m Q)‘ =(-8;20;-16) suy ra:
(Q):8(x—1)+20(y—1)-16z=0«<2x -5y +4z+3=0=a+b+c=1

Cau 16: Trong khong gian Oxyz cho duong thang A: XT_l = yT_l =§ va hai diém

M(1;2;1),N(-1;0;2) . Mt phang (8):ax+by+cz—43=0 di qua M, N va tao véi (A) mot
goc 16n nhat. Tinh a+b+c=?

A 22 C. -33
B. 33 D.11
> Giai:

> Cong thirc giai nhanh: m ﬂ)' = [[nNMl, n A],nNM-}

Chitng minh tuong tw cau 15: n, = (1,10;22) suy ra

>

X/
*

(B):1(x—=1)+10(y—2)+22(z-1)=0<>x+10y +22z-43=0=a+b+c=33

Cau 17: Trong khong gian Oxyz cho ba diém A(1;2;3), B(-1;0;-3),C(2;-3;-1). Diém
M(a;b;c) thudc mdt phing («):2x+y—2z-1=0 sao cho biéu thirc
P=3MA®* +4MB* -6MC? dat gia tri nho nhat. Tinh a+b+c=?

A. 15 C.20
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12 D.7
Giai:

M(a;b;c)e(a):2a+b—2c—1:0

DI 74 _Ud

>

7
*

P=a +0* +c* +260-48b—6c~2=(a+11) +(b-25) +(c~1) +2(2a+b-2c~1)-747 >-747

RS

% Dau “=" xay rakhi: a=-11b=25c=1=a+b+c=15

Cau 18: Trong khong gian Oxyz cho ba diém A(l; 2;3),B(—1; 0; —3),C(2; -3; —1). Piém
x-1 y+1 z-

3 -1
P:‘M—A—7m+5m dat gid tri 16n nhat. Tinh a+b+c=?

M (a; b;c) thudc duong thang A: 1 sao cho biéu thirc

JNEL c 2
4 5
B, L D. >
3 7
> Giai:

R/
X4

D)

MeA= M(1+2t;-1+3t1-t)

X3

A

MA~7MB+5MC = (2t +19;3t —14;~t +20)

2
< Pz\/(2t+l9)2+(3t—14)2+(20—t)2=\/14[t—%j +%z %

% DAau“=" xay ra khi: t:%:a+b+c:§

Cau 19: Trong khong gian Oxyz cho ba diém A(l; 2;3),B(—1; 0; —3),C (2; -3; —1). Piém
. 283 no

M(a;b;c) thudc mat cau (S):(x-2 *i(y=2) +(2-8) =222 sao cho biéu thtrc
(a:b¢) thube mdt cau (S):(x-2) +(y-2) +(z-8) ==

P=MA*—-4MB* +2MC? dat gia tri 16n nhat. Tinh a+b+c=?

-28 C.6

7 D. -3

Giai:

Goi E(x;y;z) 1a diém théa EA-4EB+2EC =0=> E(-9;4;-13)

Khi d6: P=-EM? + EA*> —4EB* + 2EC?

v oo

7/
o0

7/
X4

L)
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% P 16n nhat khi EM nhé nhat. Mat cau (S) co tam
x=2-11t .
1(2;2;8) = IE=(-11;2;-21)= IE:{y=2+2t . Thay x, y, z vao (S) ta dwoc t = o
z=8-21t

£ 7,58
2 2

Suy ra IE cat (S) tai hai diém
15 . 37
2 2

% Vi EE, <EE, nén EM nho nhat khi va chi khi M =E, (—%;3;—%), suy ra
M =(6;0;12)
Cau 20: Trong khong gian Oxyz cho duong thang d: o yTH _E72 G4 duong thang
a C

d: le - % =Z ‘12 sao cho khoang cach tir diém B(2;1;1) dén duong thang d la nho nhat.

Tinh a+b+c=?

A. 28 C.6
B. 7 D. 18
> Giai:

{Mzdmd' | AB,AM |=(1-£1;4-2t)
% Goi = M(-1+2t;t;2—t), suy ra {- ]
A(0;-1;2) ed i, = AM = (2t -1t +1;-t)

. AB AM / 181418
& d(B,d) ’AM‘ 18l F

* f(t)= OC{ : = minf (t)= f(2)=ﬁ (33 2)=a+b+c=4

Cau 21: Trong khong gian Oxyz cho duong thang d: r_yr ; 1_z-2 cat duong thang
a C
g XY 272 g6 cho khoang cach gitra d va A:¥=2_ Y _Z 1316n nhat. Tinh
2 1 -1 2 -2 1

a+b+c="?

A. -8 C.1

B. -1 D. 12
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» Giai:
| M=dnd . .
<+ Goi {A(O'—l'Z)ed:M(_1+2t;t;2_t)'Suy ra udzAM=(2t—1;t+1;—t)
+ N(500), u, =(2-21)=u,, AM |=(t-1;4t-1;6t)
- A(d A _‘[uA',AM .AN)_ 2+t F
*od(da)- ‘M, AM] - 53t —10t+2

A X4

4
f'(t)—OQt_gz :minf(t)zf(;j:u ——317(29;—41;4):nz+b+c=—8
Cau 22: Trong khong gian véi hé toa d6 Oxyz, cho hai mét phang (P):x—2y+2z-1=0,
(Q):x+y—-2z+1=0 vadiém I (I;1-2).Mit cau (S) tam I, ti€p xtic voi (P) va mat
phéng («):ax+by+cz+m=0vudng goc véi (P),(Q) sao cho khoang cach tir I dén ()
bing /29 . Biét ring tong hé s6 a+b+c+m duong .

Cho cac ménh dé sau day:

(1) Biém A(L;1;0) va B(~1;1;—2) thudc mat cau (S).

(2) Mit phing (a) di qua C(0;-5;-3).

X =2t
(3) Mat phéng () song song véi duong théng (d)sy=-5-
z=-3

(4) Mit cau (S) 6 ban kinh R=2.
(5) Mt phing () va Mt cau (S) giao nhau bang mot duong tron cé ban kinh 16n hon
2.
Hoi c6 bao nhiéu ménh dé sai ?

A.l B.3 Cc.2 D.4

> Giai: Chon dap an C

R=d(I,(P))=2. Phuong trinh mat cau: (x=1)" +(y-1)" +(z+2)" =4.
n—a:(2;3;4):(a):2x+4y+3z+m:0. d(l;(a)):\/2_9©m:i@
Vay (a):2x+4y+32£29=0 chon («):2x+4y+3z+29=0 do a+b+c+m>0.

% DaGi chiéu:

7/
o0

K/
X4

*
L X4 L)

7/
*

(1) Bung: Thay toa d¢ diém vao mat cau ta thay .
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(2) Dtng: Thay toa d diém vao mat phang

(3) Sai: Thuee chat ta tedng [Am rang mit phang phang () song song (d) nhung
thuee chat 12 (d) thudc phang phang (a), cic em kiém tra bang cach tinh khoang
cach 2 diém bat ky dén (a) déu bang 0 .

(4) bung
(5) Sai: Do khoang cach ttr tam mat cau dén mat phéng 16n hon ban kinh mat cau
nén hai mat khong giao nhau .

Cau 23: Trong khong gian Oxyz, cho cac diém A(2; 3;0),B(0;—xE ;0) va duong thang d

x=t
c6 phuong trinh {y=0 . Diém C(a;b;c) trén dudng thang d sao cho tam gidc ABC c6
z=2-t

chu vi nho nhat. Tinh a+b+c=?

A. 2 C.1
B. 3 D.4
> Giai:

% Vi AB khong d6i nén tam giac ABC c6 chu vi nho nhat khi CA+CB nho nhat

% Goi C(10;2-t). Tacd CA=\[2(t-2) +3°,CB=\2(1—t) +2°
+ Dit u=(V2(t-2);3) 0=(V2(1-);2) s u+0=(—~2;5)

“u_rsr

< Ap dung tinh chat H +H > xay ra khi U cung hwdng voi v

-+ v‘ .Dau
% CA+CB=|ul+[o)2[u+7)=\2+25-3{3
< Dau “=" xay ra khi M=§<:>tzzz>a+b+c=2

2(1-t) 2 5
Cau 24: Trong khong gian Oxyz, cho di€ém M(a;b;c) v6i c<0 thudc mit cau
(S): (x—z)2 +(y—1)2 +(z—1)2 =9 sao cho biéu thttc P=a+2b+2c dat gid tri I6n nhat. Khi

dé a+b+c=?

A1l C. -1
B. 9 D.3
> Giai

X M(a;b;c)e(S):>(a—2)2 +(b—1)2 +(c—1)2 =9
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% p:(a_z)+z(b_1)+z(c_1)+6g\/(1+4+4)[(a_z)2+(b_1)2+(c_1)2]=9+6:15

11—2=é:1
2
< Dau “=" xay ra khi: a—2=CT_1 =a+b+c=-1
(a-2) +(b-1) +(c-1) =9

Cau 25: Trong khong gian Oxyz, cho 4 diém A(Z; 4; —1) , B(l; 4; —1), C(Z; 4; 3),
D(Z; 2; —1) va diém M(a; b,'c) sao cho biéu thitc P = MA® + MB* + MC? + MD” dat gia
tri nho nhat, khi d6 a+b+c="?

A. z C. 21
4 4
B. 2 D.2
4 4
> Giai:

A X4

Goi G la trong tam cua ABCD suy ra G(Z ;% ;OJ

X4

< P=4MG’+GA* +GB* +GC* +GD*. Vi GA® +GB* +GC* +GD’ khong d6i nén P

nhé nhat khi MG nhé nhat hay M = G(Z;%;Oj

Cau 26: Trong khong gian Oxyz, cho mét cau (S):x* +y* +2z° —4x+2y—6z+5=0 va
mat phéng (P) :2x+2y—z+16=0. Diém M(a; b;c) di dong trén (S) va diém N(m; n; p)

di dong trén (P) sao cho do dai doan thang MN la ngan nhat, khi &6
a+b+c+m+n+p="?

A. 3 C.0
B. 2 D.1
> Giai:

7/
o0

Mat cau (S) c6 tam 1(2;-1;3) vaban kinh R=3

7/
X4

L)

d(I;(P)) =5>R. Do d6 (S) va (P) khong c6 diém chung. Suy ra
minMIN =5-3=2
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< Trong treong hop nay, M o vitri M, vaN o vitri N,. Dé thdy N, la hinh chiéu
vudng gbc cua I 1én mit phang (P) va M, 1a giao diém ctia doan thang IN, véi

mét cau (S). Goi d 1a duong thang di qua I va vudng goc véi (P) thi N, =d m(P),

y=2+2t

khid6 d:qy=-1+2t . Toadd N, la nghiém cta hé:
z=3—t

y=2+2t

=-1+2¢
z=3-t 333
2x+2y-z+16=0
N 3

IMO'=EINO':M(o;—3;4):>a+b+c+m+n+p=o

Cau 27: Trong khong gian Oxyz, cho mit cau (S):x* +y* +2z° —6x—8y—2z+23=0 va
mat phang (P):x+y—z+3=0.Diém M(a;b;c) nam trén mat cau (S) sao cho khoang
cach tir M dén mit phang (P) 1a 16n nhat, khi d6 a+b+c=?

A1 C.7
B. 5 D.9
> Giai:

X4

Mit cau (S) c6 tam (3;4;1) vaban kinh R=+/3

L)

y=3+t
Goi d 1a duwong thang di qua I va vudng géc véi (P), d:{y=4+t. Khidé
z=1-t

L X4

M=dn(S) hay toa d6 M la nghiém cta hé:

y=3+t
L y=tat _ | Mi(4:5:0)
|z=1-t A@(Z&Z)

X +y*+2° —6x—-8y—2z+23=0
< Ta thdy d(M,;(P))>d(M,;(P)). Do d6 M(4;5;0)= a+b+c=9

Tac gia: PHAM MINH TUAN - TOANMATH.com



Hudéng dan giai mot s8 bai tap toa do trong khong gian nang cao

Cau 28: Trong khong gian Oxyz, cho mét cau (S):x* +y* +z° +4x—6y+m =0 va duong
thang d 1a giao tuyén ctia hai mit phang (P) :2x-2y—-z+1=0, (Q) ix+2y—-2z-4=0.
Tim m d& mét cau (S) cat dwong thang d tai hai diém M, N sao cho MN =8

A. m=12 C. m=-3
B. m=-5 D. m=-12
> Giai:

Mit cau (S) 6 tim I(-2;3;0) vaban kinh R=13-m = IM(m<13)
# Goi Hla trung diém ctia MN suy ra MH=4. IH=d(I;d)=-m-3.(d) qua A c6

~ 2 I—
VTCP u=(2;1;2):d([;d)=—T=3.Véy -m-3=3=>m=-12
u

Céu 29: Trong khong gian Oxyz, cho hai diém E(2;1;5), F(4;3;9). Goi A la giao tuyén
ctia hai mat phang (P) 2x+y—z+1=0, (Q) :x—y+2z-7=0.Diém I(a;b;c) thudc A
sao cho biéu thitc P = ‘IE —IF‘ 16n nhat. Tinh a+b+c=?

A. 4 C.3
B. 1 D.2
> Giai:
x=1+t x=2+t'
% A:qy=-5t , EF:qy=1+t'
z=3-3t z=5+2t'
1+t=2+t'
% Xéthé: {-5t=1+t'" < ;0_1:» EF cat A tai A(1;0;3)
3-3t=5+2t'

% Trong mat phéng (A; EF ) moi diém I thudc A ta co ‘IE —IF ‘ <EF
% D4u “=" xayrakhiL E, F théng hang, suy ra I = A(l; 0;3)

Cau 30: Trong khong gian Oxyz, cho hai diém A(-1;-1;2), B(-2;-2;1) va mit phang
(P) :x+3y—z+2=0.Goi (Q) la mat phéng trung truc cua doan AB, A la giao tuyén cua
(P) va (Q). Biém M(a;b;c) thudc A sao cho do dai doan thing OM la nhé nhat, khi d6

a+b+c="?
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A. 3 C.1
2
B. 3 D.4
2
> Giai:
, 3 33 3
% Goillat diém AB I\ ——=;—=;= |, xX+y+z+—=0
oilla trung diém AB suy ra ( 575 2] (Q) X+y+zto
x——z+2t
4 7 1
% A la giao tuyén ctia (P) va (Q)suyra A:qy=—t :M(_Z+2t;_t;z_tJ
1
z=—-—t
4
2
o OM= 6| t-2] +2> /§
8) 32 \32
% Dau “=" xéyrakhitZE:M —1;—9;—§
8 2 8 8

Cau 31: Trong khong gian Oxyz, cho diém A(-2;3;4), mit phang (P):x+2y—z+5=0
x+3 y+1 z-3
1
diém cua d va (P) dong thoi vudng goc véi d. Diém M(a;b;c) thude A sao cho do dai

doan thang AM 1a nho nhat, khi d6 a+b+c=?

va duong thang d: . Goi A 1a duong thang nam trén (P) di qua giao

A. 13 C 7
3 2
B. 3 D.0
2
> Giai:
% Goi I =dn\(P) suy ra I(-1;0;4)
x=1-t
<& ;A=[LE,%J=(—3;3;3) suyra A:qy=t :>M(1—t;t;4+t)
z=4+t
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% AM ngén nhét khi va chikhi AM LA < AMa, =0 f = %
o vay [ 7,416
33 3
Cau 32: Trong khong gian Oxyz, cho ba di€ém A(5;8; —11), B(3; 5; —4), C(Z; 1 —6) va

x-1 y-2 z-1
1
P =|MA - MB—MC| dat gia tri nho nhat, khi d6 a+b+c=2

duong thang d: . Diém M(a;b;c) thude d sao cho biéu thirc

A B c.’
4 2
B. —& D.2
9
» Giai:
@ M(1+262+21+t)ed
2
< P=\/(2t+1)2+(2t+4)2+t2= o ¢+ 19 4235 [33
9 9 9

% Dau “=" xéyrakhit:—E:M —E;—z;—1
9 9° 9

Cau 33: Trong khong gian Oxyz, cho hai diém A(1;5;0), B(3;3;6)va duong thing

d: XTH = y_—11 = g biém M (a; b;c) thudc d sao cho AMAB c6 dién tich nho nhat, khi d6
a+b+c="?

A. C.4

B. 1 D.2

> Giai:

>

K/
*

M(—l+2t;1—t;2t>ed

Suuis = | AM, 4B | = 18(¢-1)" +198 > 198

AMAB — o
2

*,

K/
L X4
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< Dé&u “=" xay rakhi t=1= M(1;0;2)

Cau 34: Trong khong gian Oxyz, cho hai diém A(1;-1;2), B(3;—4;-2) va dudng thing

x=2+4t
d:qy=-6t .Diém I(a; b;c) thudc d sao cho IA+IB dat gid tri nho nhat, khi dé
z=—-1-8t
a+b+c="7?
a8 e &
29 29
B. 2 p. -2
58 58
» Giai:

e

*¢

AB=(2;-3;—4)= AB//d.Goi A’ 1a diém d&i xting ctia A qua d

% IA+IB=IA'+IB> A'B.Dau “=" xay ra khi A’, I, B thang hang suy ra [ = A'BNd.
Vi AB//d nén I la trung diém cua A’B.

< Goi H 1a hinh chiéu ctia A 1én d suy ra H(%gl—Sj suy ra A'[ﬁg—S—ﬁj

>

X/
*

7 7

29729729 29°29" 29
% Villa trung diém cua A’'B nén [ 65 ;—2 ;—ﬁ
29" 58 29
x=1+t
Cau 35: Trong khong gian Oxyz, cho hai duwong thang d:{y=-1—t va
z=2
d': x_—13 =y7_1 :%. Diém A(a;b;c) ed va B(m;n;p) ed' sao cho doan AB c6 d6 dai

ngan nhat, khi d6 a+b+c+m+n+p=2

C. 4 C.6
D. 1 D.5
> Giai:

7/
*

A(1+t-1-£2) va B(3—t;1+2tt") suy ra AB=(2—t—t;2+£+2t't'-2)
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% AB c6 d¢ dai nhoé nho nhat khi AB la doan vudng goc chung cta d va d” hay:
ABai, =0
T e t=r=0= A(1-1;2), B(3;1,0)
ABu, =0
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