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m Cuc tri lién quan dén hé truc toa dé

1. PHAN DE BAI

Cau 1.

Céu 2.

Cau 3.

Cau 4.

Caub.

Cau 6.

Cau7.

Trong hé truc toa dd Oxyz, cho bén diém A(0;-2;1);B(10;,-2);C(3;1,-2);D(-2,-2;-1).
Cau nao sau day sai?

A. Bén diém A, B,C,D khong dong phang. B. Tam giac ACD la tam giac vuong tai A.
C. Goc giita hai vécto AB va CD lagéctl.  D. Tam gidc ABD la tam gidc can tai B .
Trong khong gian Oxyz , cho diém A(L;2;3), mat phang (P): 2x+y+z+5=0. Mit cau tam
|(a;b;C) thoa man di qua A, tiép xtic v6i mit phang (P) va c6 ban kinh nhé nhit. Tinh
a+b+c

3 3
A 2. B. -2. C —-. D. ——.
2 2

Trong khong gian (Oxyz), cho mat cau (S): x* +y* +2* —6x+4y—2z+5=0 va mjt phang
(P): x+2y+2z+11=0. Tim diém M trén mat cau (S) sao cho khoang cach tir M dén mat
phang (P) la ngin nhat.

A. M (0;0;1). B. M(2;-4;-1).  C. M(4;0;3). D. M(0;-1;0).
Trong khéng gian Oxyz, cho diém A(12;3), mit phang (P): 2x+y+z+5=0. Mit ciu tim
| (a;b;c) thoa min di qua A, tiép xtc véi mat phang (P) va c6 ban kinh nhé nhat. Tinh

a+bh+c

A 2. B. 2. C.E. D. —E.
2 2

Trong khong gian vai hé toa dd Oxyz, cho ba diém A(14;5), B(3;4;0), C(2;-10) va mit
phing (P):3x+3y-2z-29=0 . Goi M(ab;c) 1a diém thuoc (P) sao cho
MA? + MB? +3MC? dat gid tri nho nhat. Tinh tong a+b+c.

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

Trong khong gian vai hé truc Oxyz , cho tam giac ABC vai A(2;0;-3); B(-1;-2; 4);
C(2;-1;2). Biétdiém E (a;b;c) la diém dé biéu thic P =|EA+EB +EC| dat gidtri nho nhat.
Tinh T=a+b+c

A T=3. B. T=1. C.T=0. D.T=-1.
Trong khong gian Oxyz , cho mit phang (P):2x—y+2z-14=0 va mat cau

(S):x*+y*+z2—2x+4y+2z-3=0. Goi toa do diém M (a; b; ¢) thusc mat ciu (S) sao cho
khoang cach tir M dén mat phang (P) 1a 16n nhat. Tinh gia trj biéu thac K =a+b+c.

A K=1. B. K=2. C. K=-5, D. K=-2.
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X—4 y-1 z+5

Cau8. Trong khong gian OXyz | cho hai duong thang A,: 3 1 5 va
A, :X%z = yTJFS = % Trong tat ca cac mit cau tiép xGc voi ca hai duong thang A, va A, . Goi
(S) 1a mat cau c6 ban kinh nho nhat. Ban kinh cia mat cau (S) 1a
A 12, B. V6. C. V24 D. /3.

Cau9. Trong khong gian v6i hé truc toa dd OXyz, cho hai diém A(-1,3;4), B(9;~7;2). Tim trén truc
OX toa do diém M sao cho MA” + MB? dat gia tri nho nhAt.

A. M (5;0,0). B. M(-2;0;0). C. M(4,0,0). D. M (9;0;0).

Cau 10. Trong khong gian Oxyz , cho cac diém A(6;0;0) , B(0;3;0) va mit phiang (P):x—-2y+2z=0
. Goi d 14 duong thiang di qua M (2;2;0), song song véi (P) va téng khoang céch tir A, B
dén duong thang d dat gi tri nho nhat. Vecto nao dudi ddy 1a mot vecto chi phuong cia d ?
A U=(-10;3;8). B.U:=(14;-1;-8). C. Us=(22;3;-8). D.Us=(-18;-1;8).

Cau 11. Trong khong gian véi hé truc toa d6 OXyz , cho cac mit cau (51) , (Sz) , (53) cé ban kinh r=1
va lan luot c6 tam 1a cac diém A(0;3;-1), B(-2;1;-1), C(4;-1;-1). Goi (S) 1a mit cau tiép
x0ic v6i ca ba mit cau trén. Mit cau (S) ¢ ban kinh nho nhét 13 bao nhiéu?

A. R=:10. B. R=+10-1. C.R=2V2-1. D. R=22.

Cau 12. Trong khong gian Oxyz , cho mat ciu (S):(x—1)"+(y+2)"+(z-2)" =4 va mat phing
(P):x—y+2z-1=0. Goi M la mot diém bt ki trén mat cau (S). Khoang cach tir M dén
(P) c6 gié tri nho nhat bang

A g—z. B.O. c.\6-2. D. 2/6-2.

Cau13. Cho X, y, z,a,b, c lacic sb thyc thay ddi thoa man (x+3)° +(y—2)"+(z+1)" =2 va
a+b+c=1. Gia tri nho nhit cua biéu thuc P :(X—a)2 +(y—b)2 +(Z—C)2 la
A \B-V2. B. V3++/2. C.5-26. D.5+26 .

Cau 14. Trong khong gian Oxyz , cho hai diém A(1;2;1),B(2;-1;3) va diém M (a;b;0) sao cho
MA? + MB? nho nhét. Gia tri cua a+b bang
A. 3. B. 2. C. 1. D. 2.

Cau 15. Trong khdng gian Oxyz cho mat ciu (S): (x—4)" +(y—2)"+(z-4)" =1. biém M (a;b;c)
thudc (S). Tim gia tri nho nhat ciia @’ +b® +¢?,
A. 25, B. 29. C. 24, D. 26..

Cau 16. Trong khong gian Oxyz, cho A(0;1;1), B(2;-1;1), C(4;1;1) va

(P):x+y+z-6=0. Xét didm M (a;b;c) thuoc mp (P) sao cho ‘W+ZW+W‘ dat gia
tri nho nhat. Gia trj ciia 2a+4b+c béng:
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Céau 17.

Céau 18.

Céau 19.

Céu 20.

Céau 21.

Céu 22.

Céau 23.

Cau 24.

Cau 25.

A 6. B. 12. C.7. D5.

A . £ e A A \ M . X—3 y_l z-3 | © 40 R
Trong khong gian véi hé toa @ Oxyz, cho dudng thang d : = > = va hai diém
A(2,0;3) , B(2-2-3) . Biét diém M(X);YyZ,) thugc d  théa man

P = MA* + MB* + MA’.MB? nh¢ nhét. Tim ,.
Ay, =3. B.y,=2. C.y,=1. D.y,=-1.
Trong khong gian véi hé toa dd Oxyz cho ba diém A(8; 5 —11), B (5; 3; —4) ,C (1; 2; —6) va mat
(S):(x=2)"+(y-4)"+(z+1)°=9 . Goi diém M(a;b;c) 1a diém trén (S) sao cho
‘m—w —W‘ dat gia tri nho nhat. Hay tim a+b .
A. 6. B. 2. C. 4. D.9.
Trong khdng gian OXyz , cho cac diém A(4;-2;4), B(-2;6;4) , C(5;—1;—6) . Xét cac diém M
thudc mat phang (Oxy) sao cho AMB =90° , doan thing CM ¢ d6 dai lon nhat bing
A. 73, B. 5V3. C. 10. D. 8.
Trong khong gian véi hé truc toa do Oxyz, cho 4 diém A(2;4;-1), B(L;4;-1), C(2;4;3),
D(2;2;-1), biét M (x;y;z) d& MA® + MB? + MC? + MD? dat gia tri nho nhit thi x+y+z
bang

21

A 6. B.Z. C. 8. D.9.

Trong khéng gian Oxyz , cho ba diém A(-10;-5;8), B(21-1), C(2;3;0) va mat phing
(P):x+2y—-2z-9=0. Xét M 1a diém thay doi trén (P) sao cho MA®?+2MB? +3MC? dat
gia tri nho nhit. Tinh MA® + 2MB? +3MC?.

A. 54 B.282 C. 256 D. 328

Trong khong gian Oxyz cho mat cau (S): (x—2)2 +(y—1)2 +(z—1)2 =9 va diém
M(a; b; c)e(S) sao cho biéu thic P =a+2b+2c dat gid tri nho nhat. Tinh T =a+b+c.
A 2. B.1. C. 2. D. -1.

Trong khang gian Oxyz , cho mit cdu (S):x? +(y—3)" +(y+4)" =4. Xét hai diém M, N di
dong trén (S) sao cho MN =1. Gi4 trj nhé nhat cia OM? —ON? bing

A. -10. B. 4-35. C.-5. D. -6-245.

Cho diém A(-3;5-5), B(5-3;7) vamatphing («):x+y+2z=0.Xétdiém M thay ddi trén
(@), gid trj 16n nhat cia MA? —2MB? bing

A. 398. B. 379. C. 397. D. 498.

Trong khéng gian Oxyz cho duwong thang d:§:%=z—+13

(S):(x=3)"+(y—2)"+(z-5)" =36. Goi A la dudng thing di qua A(21;3), vudng géc véi

vda mat  cau
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Cau 26.

Céau 27.

Céau 28.

Cau 29.

Céau 30.

Céau 31.

Céu 32.

Cau 33.

duong thang d vacat (S) tai hai diém c6 khoang cach 16n nhat. Khi do duong thing A c6 mét
vécto chi phuong 1a U =(La;b). Tinh a+b.

A 4. B. 2. C. —%. D. 5.

Trong khong gian Oxyz , cho ba diém A(-1;2;2), B(3;-1;-2), C(—4;0;3). Tim toa d6

diém 1 trén mat phang (Oxz) sao cho biéu thirc ‘ﬁ—2@+55‘ dat gia tri nho nhat.

A. |(—g;o;9j. B. I(—Z;O;z—lj. C. |(£;0;—§J. D. I(§;O;—§j.
4 4 4 4 4 4 4 4

Trong khong gian véi hé toa @6 OXyz , cho hai diém A(-1;3;4), B(3;1;0). Goi M la diém

trén mat phang (Oxz) sao cho tong khoang cach tir M dén A va B la ngan nhat. Tim hoanh

do X, ctua diém M .

A X =4. B. x,=3. C. x, =2. D. x, =1.

Trong khong gian Oxyz, cho a=(1-10) va hai diém A(-4;7;3), B(4;4;5). Giasa M , N

1 hai diém thay ddi trong mat phing (Oxy) sao cho MN ciing huéng véi a va MN =52,

Gia tri 16n nhat cua |[AM — BN| bing

A V1T B. J77. C. 74/2-3. D. \/82 -5.

Cho mit cau (S):(x+1)*+(y—4)*+2* =8 va hai diem A(3;0;0),B(4;2;,1). Goi M 1a diem

thudc mat mat cau (S). Tinh gié tri nho nhat caa biéu thac MA + 2MB.

A./6. B.2/6. C.6/2. D.3V2.

Trong khong gian véi hé truc toa do Oxyz , cho A(a;0;0),B(0;b;0),C(0;0;c) A, B, C véi

a,b,c>0 sao cho OA+OB+0OC + AB +BC +CA =1++/2 . Gia tri 16n nhat cia Vo asc bing

A= B. . c.=. D. —.
108 486 54 162

Trong khong gian Oxyz , cho A(L-12), B(-2;0;3), C(0;,-2) . Goi M (a;b;c) la diém
thuoc mat phang (Oxy) sao cho biéu thic S — MAMB +2MB.MC +3MC.MA dat gié tri nho
nhat. Khi d6 T =12a+12b+c c6 giatri 1a

A T=3. B.T=-3. C.T=1. D.T=-1.

Trong khong gian véi hé toa d6 Oxyz , goi diém M (a;b;c) thusc mat cau
(S):x*+y*+2*—2x—4y—-4z-7=0 sao cho biéu thic T =2a+3b+6¢ dat gi4 tri I6n nhat.
Khi d6 gia tri biéu thac P =2a-b+c bing

A.E. B. 8. C.6. D.E'.
7 7

Trong khdng gian Oxyz cho hai diém A(2;-3;2) , B(-2;1;4) va mit ciu
(S):(x+1)?+y*+(z-4)* =12 . Pim M(a;b;c) thuoc mat cau (S) sao cho MAMB nho
nhét, tinh a+b+c.
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Céau 34.

Céau 35.

Céau 36.

Céau 37.

Cau 38.

hoi

Céau 39.

hai

Cau 40.

A.%. B. -4. C. 1. D. 4.

Trong khong gian Oxyz , cho hai diém A(2;-2;4) , B(-3;3;-1) va mat ciu
(S):(x=1)"+ (y—3)"+(2-3)"=3. Xétdiém M thay doi thuoc mat cdu (S), gi tri nho nhat
cia 2MA? + 3MB? bing

A. 103. B. 108. C. 105. D. 100.
Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bing 1. Cac diém M , N lan luot thudc céc

doan A'B' va A'D’ sao cho hai mit phiang (MAC’) va (NAC') vuéng gdc véi nhau. Tim gia tri
nho nhat cia thé tich khéi chp AA'MC'N |

A \@;1. B.%. c.*@T_l. D. IZT_l

Trong khong gian v&i hé truc OXyz , cho mit ciu (S):(X+1)2+(y—4)2+22 =8 va diém

A(3;0;0);B(4;2;1). Piém M thay ddi ndm trén mit cAu, tim gia tri nho nhat cia biéu thirc
P=MA+2MB.

A P=22. B. P=3/2. C.P=42. D. P=642.
Trong khong gian Oxyz, cho cac diém A(2t;2t;0),B(0;0;t) véi t>0. Cho diém P di dong

L a a
thoa man OP.AP +OP.BP + AP.BP =3. Biétrang co gia tri t = b voi a,b nguyén duong va b

t6i gian sao cho OP dat gia tri 1on nhat 1a 3. Tinh gia tri Q =2a+b?
A. 5. B. 13. C. 11. D. 9.
Trong khong gian Oxyz, cho bén diém A(3;0;0), B(0;2;0), C(0;0;6) va D(LL1). Goi A la

duong thang di qua D va thoa mén tong khoang cach tir cac diém A, B, C dén A 1a 16n nht,

A di qua diém nao trong cac diém dudi day?
A M (-1-21). B. M (5;7;3). C. M (3;4;3). D. M (7;13;5).

2
Trong khéng gian véi hé toa d6 Oxyz , cho mit cau (Sm):(x—l)2 +(y—1)2 +(z—m)2 =mT va

diém A(2;3;5), B(12;4). Tim gi4 tri nho nhat caa m dé trén (S,,) ton tai diém M sao cho
MA? - MB? =9.

A m=1, B. m=3-+3. C. m=8-443. D. m=""Y%.
Trong khong gian v&i hé truc OXyz , cho mit ciu (S):(X+l)2+(y—4)2+z2 =8 va diém
A(3;0;0);B(4;2;1). Piém M thay ddi ndm trén mit cAu, tim gia tri nho nhat cia biéu thirc
P=MA+2MB.

A P=2J2. B. P=3V2. C.P=42. D. P=642.
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Céau 41.

Cau 42.

Trong khong gian Oxyz , cho cac diém A(1;1;2);B(0;-1;—-3). Xét diém M thay doi trén mat
phang (Oxz), gi4 trj nho nhét cia ‘W +2MA+ BW‘ bang?

3
5
Trong khong gian Oxyz , cho hai mat cau (S):X*+Yy’+2°-2x+4y-2z2+2=0 va

Al B C. % D.

N

(S,): X*+y*+2°-2x+4y—22-4=0. Xét tir dien ABCD c6 hai dinh A, B nam trén (S,);
hai dinh C, D nam trén (S,) . Thé tich khéi ta dien ABCD ¢ gi tri I6n nhét bang

A 32, B. 24/3. C. 63, D. 642 .
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1. PHAN HUGNG DAN GIAI CHI TIET
Caul. ChonA

AB=(12;-3); CD=(-5-31);AC=(3;3,-3) ; BD=(-3,-2;1); AD=(-2;0;-2)

Ta co: [E,A_c'} ~(3-6,-3) = [E,E}.ﬁ = (~2).3+0.6+(~2)(-3)=0.

— AB, AC, AD dong phang hay bbn diém A, B,C,D dong phing. Vay dap 4n A sai.

Lai c6 AC.AD =3.(-2)+3.0+(-3).(-2)=0= AC L AD.

—> tam giac ACD 1la tam giac vuong tai A. Vay dap an B ding.

Mgt khéc: AB.CD =1.(-5)+2.(-8)+(-3).1=-14 <0 = cos(AB,CD)<0=>(AB,CD) la gdc

tu. Vay dép an C dung.

‘E‘ = ‘@‘ =+/14 hay AB=BD = tam giac ABD la tam giac can tai B . Vay dap an D dung.
Cau2. ChonA

A

/P y
Puong thang A di qua A va vudng goc v6i mit phang (P) c6 phuong trinh la:
Xx=1+2t
y=2+t
z=3+t

Goi H=AN(P) taco: H(1+2t;2+t;3+t) va H €(P) nén ta co:
2(1+2t)+(2+1)+(3+1)+5=0 = 6t +12=0 <=t=-2 = H(-3;0;1)
Mit cau tam | di qua A, tiép xtc véi mit phing (P) va c6 ban kinh nhé nhét nén co duong
kinh 1a doan AH véi H 1a hinh chiéu cia A 1én m3t phang (P) .
Goi | (a;b;c) 1a toa do trung diém cia AH taco: 1(-112) = a+b+c=2.

Cau3. ChonB M)l

Mit cau (S) c6tam 1(3;-2;1) vabéan kinh R=3.

Taco: d(1,(P))=4>R nénmit phing (P) khong cit mat ciu (S). S

Goi d 1a duong thang di qua | va vuéng goc voi mat phang (P). .
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Cau 4.

Cau 5.

X=3+t
Suy ra phuong trinh dudng thang d: {y=-2+2t.
z=1+2t

Goi M,, M, la cac giao diém cua d va (S).

Khi d6 toa d6 diém M, , M, Gng v6i t 1la nghiém cia phuong trinh

(3+1) +(=2+2t) +(1+2t)° —6(3+t)+4(-2+2t)—2(1+2t)+5=0 @L ;_1.

Voi t=1=M,(4;0;3) = d(M,,(P))=7.

Vi t=-1=M,(2;-4;-1) = d(M,,(P))=1.

Vi moi diém M thude (S) taluon ¢ d(M,,(P))<d(M,(P))<d(M,(P)).
Khoang cach tir M dén mit phing (P) ngan nhat bang 1 khi M =M,

Vay M(2;-4;-1),

Chon A

[ P ®
Puong thang A di qua A va vudng goc v6i mit phang (P) c6 phuong trinh la:
X=1+2t
y=2+t
z=3+t

Goi H=AN(P) tacé: H(1+2t;2+t;3+t) va H €(P) nén ta co:
2(1+2t)+(2+t)+(3+t)+5=0 <= 6t+12=0 <t=-2 = H(-3;0;1)

Mit cau tim | di qua A, tiép xtic voi mit phang (P) va c6 ban kinh nhé nhét nén c¢6 duong
kinh 1a doan AH véi H 1a hinh chiéu cia A 1én mit phang (P) .

Goi | (a;b;c) 1a toa d6 trung diém cia AH taco: 1(-112) =>a+b+c=2,

Chon A

Goi H (X,;Vni2,) la diém thoa man HA+HB+3HC =0.

1-Xy +3-x%, +3(2-x,)=0 X, =2
Khi d6: {4-y, +4-y, +3(-1-y,)=0=1y, =1 & H(211).
5-2, +(-2,)+3(-z,)=0 z, =1
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Cau 6.

Cau7.

-, —\2 _— —\2 _ —\2
Ta co: T:MA2+MBZ+3MCZ:(MH+HA) +(|\/|H+HB) +3(MH+HC)
=5MH2+HA2+HBZ+3HCZ+2W(W&+@+3HT) —5MH 2+ HA? + HB? + 3HC?.

Suyra T dat gia tri nho nhit < MH nhé nhat <> M Ia hinh chiéu caa H 1én (P).

Xx=2+3t
Phuong trinh duong thang d di qua H (2,1,1) va vudng goc véi (P) 1a <y =1+3t (teR).
z=1-2t
Toa d6 cia diém M thoa mén hé phuong trinh
X=2+3t X=5
y =177 S M(54-1).vay atbrc=8.
z=1-2t z=-1
3Xx+3y—2z-29=0 t=1
Chon B

Goi G latrong tam tam giac ABC = G(L-11).
Tacé: P =|EA+EB+EC| =[3EG|=3EG >0 = R, =0 khi E=G(L~1;1)=T =1, chon B.

Chon C
Mt cau (S) c6 tam | =(1,-2;-1) va c6 ban kinh R=3.

Mat phang (P) c6 vécto phap tuyén n=(2;-12).

Goi d 1a duong thang di qua | vavuéng goc véi mat phang (P) thi duong thing d 6 phuong

X=1+2t
trinh thamsd la Jy=—2-t .
z=-1+2t

Piém M thudc mat cau (S) sao cho khoang cach tir M dén mat phang (P) 1a 16n nhét khi va
chi khi M 14 giao diém ciia dwong thang d va mat cau (S).

Khi d6 toa d6 diém M 1a nghiém cua hé phuong trinh

X=1+2t
X=1+2t
y=-2-t
y=-2-t z=-1+2t
z=-1+2t AR '
t=1
X2+ Yy +2°-2x+4y+22-3=0 L_—l
Véit=1=M (3;—3;1):d(M,(P)):w:1,
Véi t=-1= M (_1;_1;_3):d(M,(p)):w:7_

Vay M (-1,-1-3) theamannén a=-Lb=-1c=-3=>K=a+b+c=-5.
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Cau 8.

Céau 9.

Céu 10.

Chon B
Céch 1: Goi 1 1a thm mit cau tiép xuc voi ca hai duong thang A, va A, .
Q latiép diém cua A, voi mat cau; R 14 tiép diém cua A, voi mit cau.
J 1a trung diém cua QR .
Taco: R=1Q2>JQ = R nho nhat khi va chi khi I tring J hay QR 1a doan vuéng géc chung
cua A, va A,, khi 6 tim mat cau | 1a trung diém cuia doan vudng goc chung, 2R bang d6 dai
doan vubng goc chung.
_|Q(4+3a;1-a;-5-2a)eA,aeR
? {R(2+b .~3+3b;b)e A, beR

Khi dé ta c¢6 vec to chi phuong ujlz(B;—l;—Z), @:(1;3;1),
RQ=(3a-b+2;-a-3b+4;-2a-b-5).
Theo gia thiét dé bai ta co:

o { ) :»RQ=(2;—2;4):RQ=2JE:»R=R—Q=J€.

— 2
RQ.u, =0

Cach 2: Goi hai mt phang song song va lan lugt chira A, va A, 1a (P) va (Q).

Mt cau c6 ban kinh nho nhat tiép xdc véi ca hai duong thang A, va A, sé tiép xdc véi (P) va
(Q) nén duong kinh hinh ciu la khoang cach gitra hai mat phing (P) va (Q) hay la khoang
cach tir A, t6i mat phang (P).

Khi d6 ta co VICP u, =(3;-1;-2);u, =(1;3;1) va N=(2;-3;0)eA,.

Véc-to phap tuyén cia (P) la u:=%[UZ;EJ=%(5;—5;10)=(1;—1;2)

Ta c6 phuong trinh mit phang (P) 1a X—y+2z+7=0,

Vay d((P),(Q))=d(A,.(P))=d(N,(P))=2V6 . Suy ra ban kinh mat ciu la R=+/6 .
Chon C

Goi M (x;0,0)Ox; MA? = (x+1)" +3° +4%; MB? =(x~9)" +72+2%.

Suy ra MA? + MB? = 2x* —-16x+160 = 2(x—4)2 +128>128 VxeR.

Nén MA’ + MB? dat gié tri nho nhat 1a 128 khi x =4. Vay M =(4;0;0)

Chon B

Goi (Q) l1a miat phing di qua M (2;2;0) va song song véi (P) .

Phuong trinh mit phang (Q) 1a: 1(x-2)-2(y-2)+2(z-0)=0 < x-2y+2z+2=0.
Theo baira d < (Q).

Goi A, B’ lan luot 1 hinh chiéu cia A, B trén (Q) . Khoang cachtir A, B dén d lan luot 12
k,, k,. Khi d6 k, +k, > AA'+ BB’
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Vi AB = (-6;3;0), AM = (—4;2;0) 1a hai vecto cung phuong nén A, B vd M thang hang.
Do d6, dau bang xay ra khi d di qua A’, B'.

Ta c6 hai cach sau dé tim toa d vecto chi phwong caa d .

Cach 1: Tim B'.
x=t
Puong thiang di qua B va vudng goc véi (Q) co phuong trinh: {y=3-2t = B'(t;3—2t;2t)
z=2t
B'e(Q) suyrat—2(3—2t)+2(2t)+2=0<:>t:53B':(f;gﬁj.
9 9 9 9
Twdo Me=( 22 1.8)_Lay. 1. g).
9 99 9

Do vay, mot vecto chi phuong cua d la (14;-1;-8).

Céch 2: Tathdy d la giao cua hai mat phang: (Q) va (R) véi (R) la mat phang chira A, B
va vubng goc véi (Q) . Do @6 vecto chi phuong cia d cung phuong véi tich ¢6 huéng cua hai
véc to phap tuyén tuong tng cia (Q) va (R).

Vecto phap tuyén cua (Q) la N =(;-2;2). Vecto chi phuong cua AB la AB=(-6;3;0).
Nén vecto phap tuyén caa (R) 1a Ne) =[N, AB] = (-6;-12;-9) =-3(2; 4; 3).

Tir d6 vec to chi phuong cua d la [N, Nw]=(-14;1;8).
Céull. ChenB

Taco: AB=+/8;AC =+/32; BC =+/40 = AB? + AC? = BC2 = AABC vubng tai A.
Thay 3 mat cau (S,), (S,), (S;) co di mot nim ngoai nhau.

Khi d6: Mat cau (S) tiép xac véi 3 mat cau (S,), (S,), (S;) va cd ban kinh nho nhat
< (S) c6 tam thugc mp(ABC) va (S) tiép xtc ngoai véi 3 mat cau (S,), (S,), (S;)
< (S) cotam 1 thugc mp(ABC) va IA=IB=IC

< (S) cotam 1(1;0;-1), (trong @6 1 1a trung diém cua BC).

Vay mat cau (S) c6 ban kinh nho nhét Ry, = IA—r =101,

Céu12. ChonC
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Mt cau (S) c6tam 1(1;-2;2) vabankinh R=2.

d(1,(P))=6 >R suy ramit phing (P) khong cit mat cau (S).
Piém M &(S) thoaman d (M, (P)) nho nhét bing d (1,(P))-R=+6-2.
Cau 13. Chon C
Giasa M(x;y;z) va N(a;b;c).
Khi d6 P:(x—a)2+(y—b)2+(z—c)2:MNZ.
Vi (x+3)"+(y—2)"+(2+1)" =2 nén M thudc mat cau (S) c6tam |(-3;2;-1) vabéan kinh
R=+2.

Vi a+b+c=1nén N thuc mat phang (P):x+y+z-1=0,

-3+2-1- , , 5
Taco d(l;(P))=M=ﬁ> R = mit phang (P) khong cat mit cau (S).

V1+1+1
= minP=minMN? =[d(1;(P))-R] :(\/5—\/5)2 =5-26.

Céu 14. ChonB
Ta co:

MA? + MB? =(1-a)" +(2-b)" +1* +(2—a)" +(-1-b)" +3?
=2a’ —6a+2b* ~2b+20

2 2
= Z(a—Ej +2(b—1j +15>15.
2 2

Pang thic xay ra khi khi d6 a+b=2.

Cau 15. Chon A

Mit chu (S) c6 tam 1(4;2;4), ban kinh R =1
OM =+/a” +b* +¢?
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Céau 16.

Cau 17.

Tacdo OM >0l -IM =0l -R

Nén OM nhé nhit khi OM = Ol —R = 4% +2% +4* -1 =

Vay gia tri nho nhét cia a® +b* +¢* =25 .

Chon B
TacéTz‘m+2m+m‘=‘W+ﬁ+2W+2@+W+E‘=4W+ﬁ+2@+ﬁ‘

0-X, +2(2-X%,)+4-x =0
Tim toa do diém 1(X,;V,;2) sao cho IA+2IB+IC=0 <1y, +2(-1-y,)+1-y, =0
l—z|+2(1—z,)+1—zI =0

X, =2
&1y, =0=1(2;0;1) =T =4|Mi| ma diém M thuse mp (P)
z, =1

Vay gié tri nho nhét cta biéu thirc dat dugc khi diém M 1a hinh chiéu cta diém | 1én mp (P).

minT = 4.d :4.M=4\/§.

(I'(P)) /12 +12 +12

Puong thang IM di qua diém | va nhéan vecto Ney =(1;1;1) lam vecto chi phuong.

P)
X=2+t

y=t (teR).Goidiém M (2+t;t;1+t)eIM ma M e(P)
z=1+t

=2+t+t+1+t-6=0 =>t=1=>M(3;1;2).

Vay gia tri cua 2a+4b+c=23+4.1+2=12
Chon D
Vi M ed nén M (t+3,2t+1;3t+3).

Suy ra MA = (-t-1,-2t-1,-3t), MB = (-t-1,-2t-3,-3t-6).
MA? = (t+1)" + (2t +1)" +9t? =14t + 6t +2  (1).

MB? = (t+1)" +(2t+3)" + (3t +6)" =14t> + 50t + 46 (2).
Tacod P=MA*+ MB* + MA>.MB? = (M82 —MA? )2 +3MA*.MB?

Thay (1) va (2) vao P taduoc P =(44t+44)" +3(14t" + 6t +2)(14t> + 50t + 46)

= 447 (t+1)" +3[ 14(t+1)" +10-22(t+1) || 14(t+1)° 10+ 22(t+1) |

~1936(t +1)° +3{[14(t +1) +1o}2 —22%(t +1)2}
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~1036(t+1)" +3| 196(t +1)" +280(t +1)° +100-484(t +1)’ |

=588(t+1)" +1324(t+1)" +300. Pat u=(t+1)°,u>0= P =588u* +1324u +300,u >0.

Xét ham s6 f(u)=588u®+1324u+300,u>0 ¢6 f'(u)=1176u+1324>0,vu>0 cho nén
f(u)>f(0),vu=0,

Ta duoc P, = f(0)=300 khi u=0=>t+1=0ct=-1=y,=2.(-1)+1=-1. Vay y, =-1.

Cau 18. ChonB
Goi N 1a diém théa man NA—NB-NC =0, suy ra N(-2;0;1).
Khi do:

_ —s  — _ —  —

\MA—MB—MC\:‘(W#WA)-(W#@)—(W#NT:)‘:‘(NA—NB-NC)—W‘: MN .
Suy ra ‘W—W—W‘ nhé nhat khi MN nho nhat. Mt cau (S) c6 tam 1(2;4;,-1), suy ra:

X=2+2t
NI =(4;4;-2)=(2;2;-1). Phuong trinh NI =<y =4+2t. Thay phuong trinh NI vao phuong
z=-1-t

t=1

trinh (S) ta dugc: (2t)2 +(2t)2 +(—t)2 =9 t? =l<:>L L

Suy ra NI cit (S) tai hai diém phan biét N;(3,6;,-2),N,(0;2;0).
Vi NN, > NN, nén MN nho nhét khi va chi khi M =N, . Vay M (0;2;0) la diém can tim.
Suy ra: a+b=2.

N,

|

Cau 19.
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/C

0 7
N
X M\H_/ c

Giasa M (x;y;0). Goi | latrung diém AB = 1(1;2;4).

Chon C

Do MA L MB tai M, suy ra M thudc mit cau tdm | bén kinh

_62 82 2
RZEZ (-6)"+8°+0 _:
2 2

x-1)" +(y-2) +(z-4) =25

Mit khac M € Oxy suy ra toa d¢ diém M thoa mén {(
z=0

(x—1)2+(y—2)2=9 . . o i~ N
= . Suy ra M thugc duong trong (C) c6 tam H(1,2;0) va ban kinh
z

Goi C' la hinh chiéu caia C lén (Oxy), suy ra C'(5-L0), CC'=|-6/=6.
HC' = /42 +(-3)’ =5
CM 1én nhét khi va chi khi C'M 160 nhit.

C'M 16n nhat bang (HC'+R)=5+3=8,

Suy ra d6 dai doan CM 16n nhit bing VC'M? +CC =+/8% +62 =10.
Céau 20. ChonB

Xét diém 1(a;b;c) thoaman 1A+ 1B+ IC + 1D = 0. Khi d6 |[

N

[NSRIEN
o

N

Taco MA2+MBZ+MC2+MD2:(W+ﬁ)2+(m+@)z+(W+ﬁ)2+(m+5)2
=4MI” +2MI (1A+ 1B +1C + D)+ IA® + 1B+ IC* + ID?

=4AMI? + IA? + IB® + IC* + ID* > IA* + IB* + IC* + ID* (vi MI? >0 véi moi diém M)
Diu"="xayra < M =1 tacla M(%;%;Oj:x+y+z=

Cau 21. ChonB
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Goi 1(X;y;2) 1a diém thoa man 1A+2IB+3IC =0,

Tac IA=(-10-x-5-y;8-2), IB=(2-x1-y;-1-2), IC=(2-x3-y;-2).
(-10-x)+2(2-x)+3(2-x)=0 Xx=0

Khi 6, {(-5-y)+2(1-y)+3(3-y)=0 <{y=1 = 1(0;L1).
B-2)+2(1-0)3()=0  (2-1

Véi diém M thay doi trén (P), ta co
MAZ2 + 2MB2 +3MC? = (M|+|A) +2(W+E)2+3(W+E)2
=6M|2+|A2+2|BZ+3|CZ+2W(ﬁ+2E+3E)

= 6MI2 + 1A? + 21B* +3IC? (Vi IA+2IB+3IC =0).
Talai c6 1A> +2IB* +3I1C*=185+2.8+3.9 =228
Do d6, MA? + 2MB? +3MC? dat gia tri nho nhat < M1 dat gié tri nho nhat
< M lahinh chiéu vudng goc caa 1 trén (P).
Khi do, Ml =d(1,(P))=3.
Vay gié tri nho nhat cia MA? + 2MB? + 3MC? bang 6MI? + 228 =6.9+228 =282,
Gi4 tri nho nhit caa MA? + 2MB? +3MC? dat duoc khi va chi khi M 1a hinh chiéu vudng géc
caa | trén (P).
Luwu y thém cach tim diém M nhw sau:
X=t
Goi A 1a duong thang qua | va vudng goc véi (P). Phuong trinh ctia A : 4y =1+2t
z=1-2t
Taco M =An(P). Xét phuong trinh
t+2(1+2t)-2(1-2t)-9=0 ©9t-9=0 = t=1= M (1;3;-1).
Cau 22. ChonD
Céach 1:
Taco M(a; b; c)e(S)<:>(a—2)2 +(b—1)2 +(c—1)2 =9.
Ap dung bét dang thirc Bunhiacopski ta c6
[1(a=2)+2(b-1)+2(c-1)] <(1*+2°+2°)[ (a=2)" +(b-1)" + (c-1)’ |
e[L(a-2)+2(b-1)+2(c-1)] <99 -9<1(a-2)+2.(b-1)+2.(c-1)<9
< -3<a+2b+2c<15 hay -3<P <15,
a-2 b-1 c-1 a=1

VayP, =34 1 2 2 o {b=-1.
1(a-2)+2.(b-1)+2.(c-1)=-9 c=-1

Khido T =a+b+c=1+(-1)+(-1)=-1,
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Cach 2:

Mat cau(S) c6 tam 1(2;1;1), ban kinh R=3. Bé M (a;b;c)e(S) ddng thoi P=a+2b+2c

dat gia tri nho nhét thi M phai 1a diém chung giita (S) va mat phang (Q):X+2y+2z—-P =0,

Suyra d(l;(a))<R<|6-P|<9«<-3<P<15.Tacd P=-3 khi a=1, b=-1, c=-1.

Céau 23.

Cau 24.

Vay T =a+b+c=-1.
Chon A
Cach 1:

Mit cdu (S):x* +(y—3)" +(y+4)" =4. co tam 1(0;3;-4), ban kinh R=2.

Tacs: OM?—ON? =(O1 +IM) —(OF +IN) =201 (IM ~IN), (vi IM = IN =R)

- Za.w=2.0I.NM.cos(a,W)2—20I.NM —_10.

Dau “=" xay ra khi hai véc to ol , NM nguoc hudng.
Vay gi4 tri nho nhét cia biéu thire OM* —~ON? 13 -10.
Céach 2:

c(s) [ e(y-3) +(z+a) =a)
( 4

Xétdiém M (x;y;z), N(a;b;c) taco {N e (s)@ a?+(b—3)" +(c+4) =4(2)
MN =1 |(x—a)’ +(y-b)*+(z-c)’ =1(3)

Léy (1)—(2) theo vé c6: X’ +y*+2z°—a’—b?—c®=6(y—b)-8(z—c).

Két hop st dung bat dang thirc Cauchy — Schwarz (Bunhiacopski) va (3) ta c6

OM?-ON?=x*+y*+2°—a’—b*—c* =6(y—b)-8(z—-c)

2—\/(62+82)((y b)* +(z- C)Z)2_\/(62+82)((Y—a)2+(y—b)2+(z_c)2):_10_

Déu béng dat tai

Chon dap an A.

*Mot cach twong tr md rong cho min — max cia «OM ? + SON?.
Chon C

Céch 1.

Goi H la diém thoamian HA-2HB =0 «< H (13;,-1119).

(@)-745

Tatinh: HA* =1088 ; HB* =272 ; d(H
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Tac: 2 ([ <] 2 ]

& MA?2 —2MB? :—MH2+2W(H—A—2@)+ HA2 — 2HB? < MA? —2MB? = —MH?2 +544 .

= MA? -2MB? < —d*(H,(«))+544 =397 .

Viy gia tri lon nhit caa MA® —2MB? =397 khi M la hinh chiéu vudng géc cua H trén (a).

Cach 2.
Goi M (a;b;c)e(a) = a+b+c=0«< a=-b-c.

Tatinh MA? =(-3-a)" +(5-b)’ +(-5-c)’ ; MB? =(5-a)" +(-3-b)" +(7-c)’.
< MA? —2MB? =-a? +26a—-b*-22b—c?+38c-107 .
< MA? —2MB? =-2b* —2b(24+¢)—2c¢* +12¢-107
o MAZ—ZMBZ=—2(b+24+Cj —gc2+36c+181
2 2 24+cC ? 3 2 2 2
< MA? —2MB? =-2| b+ —5(0—12) +397 = MA° -2MB* <397

Gia trj 16n nhit caa MA?

—2MB? =397 khi c=12; b=-18: a=6.

Vay gié tri I6n nhit cia MA? —2MB? =397 khi M (6;-18;12).

Cau 25. ChonD
Goi (a) 1a mat phang di qua A vavuéng goc d . Suy ra («):2x+2y—-z-3=0,
A diqua A vavudng véi d nén A nam trong («).
Vi A cit (S) tai hai diém c6 khoang cach lon nhit nén A di qua tam K cta dwong tron giao
tuyén caa (a) va (S).
.. < -z R A Y e A 1A R 23 14 47
Taco: K lahinh chiéu vudng goc caa tam | caa mat cau Ién () nén K 3 3 ol
Khi d6: AK = (5 E,QJ =u=(LL4).
99 9
Céau 26. ChonB

Chon diém K sao cho KA—2KB+5KC =0,

=K —2;1;2—1 )
4 4

\ﬁ-z@w@:\R+@-2W-2@+5W+5ﬁ5‘:\4R\=4|K.
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IK dat gia tri nho nhat khi K 12 hinh chiéu vuéng géc caa | 1&n mit phang (Oxz).

Viy |(—§;o;2—1j.
4 4

Cau27. ChonC

Mt phang (OXZ) c6 phuong trinh y =0,
Vi ¥,.Ys =3>0 nén A, B niam cing phia véi mat phang (Oxz).
Ly diém C ddi xang véi A qua (Oxz). Suy ra C(-1;-3;4).

Khi 6 MA+MB nho nhat khi va chi khi MC +MB nho nhat. Suy ra M 1a giao diém cua
duong thang BC véi mat phang (Oxz).

X=-1+t
buong thang BC : < y=-3+t, (teR).
z=4-t
X=-1+t
.2 . . y=-3+t
Toa do diém M (x;y;z)la nghiém cua hé : 4t o -3+t=0=t=3.
y=0

=>M(2;0;1) = x, =2,
Céau 28. Chon A
Vi MN cung huéng véi @ nén 3t>0: MN =ta..

Hon nira, MN :5\/§c>t.‘5‘:5x/§ < t=5.Suyra W:(S;—S;O).

X'+4=5 x'=1
Goi A'(X;y’;7') l1adiémsao cho AN =MN &y -7=-5 o1y =2 = A(1,2;3).
7’-3=0 7'=3

DE thiy cac diém A’, B déu nam cuing phia so véi mat phang (Oxy) vi ching déu c6 cao do
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Céau 29.

duong. Hon nita vi cao d6 cua chung khac nhau nén duong thang A'B ludn cat mat phang
(Oxy) tai mot diém cé dinh.
Tir AN'=MN suyra AM = AN nén |AM —BN|=|A'N —BN|< A'B déu bang xay ra khi N

1 giao diém cua dwong thang A'B véi mat phang (Oxy) .

Do dé max|AM —BN|= A'B = [(4—1)" +(4—2)" +(5-3) =17 , dat duoc khi
N = A'B N (Oxy).

Chon C
Céach 1: Goi M(a;b;c) e (S), tacd (a+1)*+(b-4)°+c*=8<a’+b’+c*=-2a+8b-9

Do d6 MA=/(a—3)? +b? +c? = J4(a® +b? +¢?) —3(a? +b* +¢c?)—6a+9

2\a? +b? +c2 —6b+9 =2/a% + (b—3)? +c? = 2MB" v&i B'(0;3;0).

Dé thay B'niam trong mit cau, B nam ngoai mit cau nén MA+2MB = 2(MB '+ MB) nh¢é nhét
khi B',M,B thing hang.

\Vay, gia tri nho nht cua biéu thac MA+2MB |3 2BB" = 6+/2.

Céach 2:

="
e

Tacod IA=4+/2, vail 1atam mat cau.

Goi E(1;,2;0),B'(0;3;0) lan luot 1a trung diém cua IA va IE.
\ R M A \ M z [ 1

+ M la diém nam trén duong thang 1A tacdé MB'= > MA.

. . . MB" IM 1
+ M la diem khong nam trén duong thang IA tacd AIMB'~ AIAM nén VA 1A 2
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Cau 30.

Céau 31.

tacod MB':%MA.

D& thiy B'nam trong mat cau, B nam ngoai mat ciu nén MA+2MB = 2(MB'+ MB) nho nhit

khi B',M,B thing hang. M =M,

\Vay, gia tri nho nhat cua bidu thic MA+2MB 13 2BB' = 6+/2.

Chon D

Tacéo OA=a,0B=b;0C =c; AB=+/a’>+b?,BC =+/b?+c?,CA=+/c? +a°.

Vopse = %OAOB.OC = %a.b.c.

OA+OB+0OC + AB+BC+CA=1++/2 < a+b+c++a’+b? +vb?+c? ++/c?+a2 =1++/2.

Ap dung bt dang thic Cési ta co: a+b+c > 3%/abc,

Ja? +b2 +4/b2 +c? ++/c2 + a2 23g/(a2 erz)(b2 +c2)(02 +a2) > 38/2ab.2bc.2ac = 3+/2.3/abc.

Suy ra a+b+c+~a’+b? ++/b? +¢? ++/c? +a’ > 3%abc + 3v2.3/abc

<:>1+\E23\3/abc(1+\@)<:> /abc S%Qabcséaéabcsl%z@%m SlGLZ'

a>0b>0c>0
DAu bang xay ra <<a=b=c <:>a=b=c=%.
a+b+c++a?+b? +4b2+c? +4/c2+a2 =1++/2
1

Vay gi tri 16n nhat cua V.. bang 0

Chon D

Taco M (a;b;c)e(Oxy) nén c=0.Do d6 M (a;b;0).
MA=(1-a;-1-b;2), MB =(-2-a;-b;3), MC =(-a;1-b;-2)
MAMB = (1-a)(-2-a)+(-1-b)(-b)+6=a*+a+b’ +b+4
MB.MC =(-2-a)(-a)+(-b)(1-b)-6=a*+2a+b*~b-6
MC.MA=(-a)(1-a)+(1-b)(-1-b)-4=a’-a+b*-5

Suy
S :a2+a+b2+b+4+2(a2+2a+b2—b—6)+3(a2—a+b2—5):6a2+2a+6b2—b—23

2 2
S=6 a+1 +6 b—i —EZ—E.
6 12 24 24

Do d6 S dat gia tri nho nhat 1a _>f khi az—1 va b=i
24 6 12
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Céau 32.

Céau 33.

Khido T =12a+12b+c =12.(—%j+12.$+0 =-1.

ChonC

Taco (S):x*+y’+2°-2x—4y-4z-7=0 <:>(x-1)2+(y_2)2+(z_2)2:16_
Vidiém M e(S) = (a-1)" +(b—2)" +(c—2)" =16. (*)

Xét T =2a+3b+6c=2(a—1)+3(b—2)+6(c—2)+20

s\/(22+32 +6")((a=1)" +(b—2)"+(c—3)) +20=7.4+20=48.

a=1+2t
=t>0=1b=2+3t, thay vao phuong trinh (*) ta
c=2+6t

a-1 b-2 c¢c-2
3

Dau bang xay ra khi

dugc: 4t° +9t° +36t° =16 =t = ; .

26,38
77

jvaP 2a—-b+c= 2§—§+§

Do do M (—5
7 7

Chon C
Mit cau (S): (x+1)%+y*+(z—-4)* =12 cotam 1(~1;0;4) , ban kinh R=~/12 .
Goi C(0;-1;3) 1a trung diém cua AB .
Ta ¢6 M—A.W:(U&—W)(E—W) —1AIB+IM" ~IM(1A+1B) =IAIB+R*-2IM.IC
=1AIB +R? —2.R.|c.cos(W,E).
Vi I,AB,R,C khong déi nén MAMB nho nhét khi cos(IM,IC)=1 I6n nhit hay hai vécto
IM,IC cung hudng.
Céach 1: Puong thing IC ¢ vécto chi phuong 1C = (1;-1;-1)
X=-1+t
Phuong trinh duong thang IC : <y =—t
z=4-t
Piém M thugc duong thing 1C nén M =(-1+t;-t;4-t)

, X t
Diém M thudc mit cau nén (—1+t+1) +(—t)2 +(4-1-4)*=12 &3t* =12 @{

Khi t=-2 thi M(=3;2;6) va IM =(-2;2;2) = IM =-2IC nén hai vécto IM,IC khong
cung hudng.

Khi t=2 thi M(1,-2;2) va IM =(2;-2;-2) = IM =2IC nén hai vécto IM,IC cling
hudng.

Vay M (1;-2;2) hay a+b+c=1.
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Céach 2: IC=+/3, IM =R =23 va hai vécto IM, IC cung hudng nén IM =2IC (Toéng quat
— M — . .
IM =EIC) hay C la trung diém cua doan thang IM . Suy ra M (1;—2;2) hay a+b+c=1.

Binh luin: Bai toan ciing c6 thé ra & dang Piém M (a;b;c) thudc mit cau (S) sao cho MA.MB
16m nhét, tinh a+b+c .
Céau34. ChenC

* Goi H(X;y; z) la diém thoa man: 2HA +3HB = 0.
2(2-x)+3(-3-x)=0 X=—1

=12(2-y)+3(3-y)=0 &<y=1 =>H(-111)
2(4-2)+3(-1-2)=0 z=1

« Xét P = 2MA? + 3MB? = 2(MH + HA) + 3(MH + HB)

= 2(MH?+ HA’+ 2MH . HA) + 3(MH? + HB® + 2MH . HE)

= 5MH2+ 2HA? + 3HB? + W.(zm + 3@) = 5MH 2+ 2HA? + 3HB? i 2HA +3HR — 0
)

=5MH?+ 90

Dé P =5MH?+ 90 nho nhit < MH nhé nhit.

« Mt ciu (S) c6 tam 1(1;3;3), ban kinh R=+/3 .

IH =243 >R néndiém H nim ngoai mat cu (S). M
Khi d6: MH ;, =[IH —R|=|2v/3-/3|= 3. Vay P, =5.3+90=105. H
Céu35. ChonC
A’TZ N D’
w
B c
A\jz‘:{’ __________________ E.!
Bl C

X

Chon hé truc toa @6 Axyz nhu hinh v&, ta cé: A(0;0;0), A’(0;0;1), C'(L;1;1).
M (t;0;1) e AB', te[0;1], N(0;m;1)e AD', me[0;1].(M , N Ian luot thugc doan A'B’,

! D )
_— CO t t a " y 3 t,t .
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= (ANC') c6 mot vecto phap tuyén 1a nj = [M,A—C'] =( m-1;1;—-m ) :

{M(O;m;l)

AC'=(1;1;1)

2
(MAC') L(NAC') <nn, =0 < m+t+mt=2 oematamty L (M)

2
:(m+t) +Mm+t—220=>m+t>23-2 vi mte[01].
. t=m
D4u "=" xay ra khi —t=m=+3-1.
{t+m=2\/——2

1 ’ 1~ 1 1 ' e~ 1
SAB'MC'ZEBM'BC ZE(l—t), SAD'NCV :EDNDC =§(1—m), SArBrchr :l.

[EY

Samen = Swsco — Sssme — Saome = =(M+t).

N

, 1
VA.A’MC’N =—-AA 'SA'MC'N = E( t+m ) =

J3-1
=

Vay gia tri nho nhat cua thé tich khdi chop AA'MC'N 13

Céu 36. ChonD

Nhan xét: diém A, B nam ngoai mit cdu (S). Mat cau (S) c6tam 1(-14;0),R= 2.
Taco: IA=442=2R,E=1AN(S)=E(L2;,0) (DOE la trung diém cita IA ).

Goi F 14 trung diém cta IE = F(0;3;0).

Tam giac IFM va IMA c¢6 AIM chung va £=£:M:>AAIM ~ AMIF .
IM 2 IA
Suy ra m:ﬂ:Z:MA=2MF.
FM

Taco: MA+2MB = Z(MF +MB)>2FB =6+/2.

Vi F nam trong (S) va B nam ngoai (S) nén ddu "=" xay rakhi M =BF N(S),
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Céau 37.

Cau 38.

Céau 39.

Cau 40.

Chon C

Tacé: OAOB =0 nén

OP.AP +OP.BP + AP.BP =3 <:>@.(@—ﬁ)+@.(@—cﬁ)+(@—ﬁ).(@—@):3
< 30P” =3+20P| OA+OB |(1).

Gia st P(X;y;2) thi phuong trinh (1) tré thanh

3(x2+y2 +zz):3+2t(2x+2y+z)£3+2t\/(4+4+1)(x2+y2+22)
Hay 30P? <3+6tOP <> OP? —2tOP —1<0 =t —/t* +1<OP <t ++/t*+1
Tir gia thiét suy ra t ++/t° +1:3<:>t:g .Vay Q=2a+b=11.

Chon B

Phuong trinh mat phang (ABC) Ia §+%+%=1© 2x+3y+z-6=0.

D& thiy D e(ABC). Goi H,K, | 1an lugt Ia hinh chiéu cia A B,C trén A .

Do A 1a dudng thang di qua D nén AH < AD,BK <BD,CI <CD.

Vay dé khoang cach tir cac diém A,B,C dén A 13 16n nhat thi A 13 dudng thing di qua D va
x=1+2t

vudng goc véi (ABC). Vay phuong trinh duong thang A 1a 4y =1+3t(t € R). Kiém tra ta thay
z=1+t

diém M (5;7;3) e A.

Chon C

Goi M(X;y;2), suy ra

MA? —MB? =9 & (x-2)° +(y-3)" +(2-5) = (x-1)" +(y-2)" +(2-4)" | =9

< X+y+2-4=0

Suy ra: Tap cac diém M (X;y;z) théa man MA? —MB? =9 1a mt phang (P):x+y+z—-4=0

Trén (S, ) ton tai diém M sao cho MA?> —MB? =9 khi va chi khi (S, ) va (P) c6 diém chung

L+1+m—4 |m| il
d(1;(P))<R e "< _2l< Fa
(PR =g s e am-g<3m

&M -16m+16<0<8-4/3<m<8+4./3 \
Vay gia tri nho nhat caa m 4 8—443.
Chon D

Nhan xét: diém A, B nam ngoai mat cau (S). Mat cau (S) co tam 1(-14;0),R =242,
Taco: IA=4y2=2R,E=1AN(S)=E(L2;0) (DoE Ia trung diém cita IA ).

Goi F 14 trung diém cua IE = F(0;3;0).
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Tam giac IFM va IMA c6 AIM chung va Ezl:M:AAIM ~ AMIF .
IM 2 IA
Suy ra m:ﬂ:2:>MA:2MF.
FM Ml

Tac6: MA+2MB =2(MF +MB)>2FB =62
Vi F nam trong (S) va B nim ngoai (S) nén ddu "=" xay rakhi M =BF N(S),
Céau4l. Chon A
1-1-5

Chon | (a;b;c) théa Ol +21A+3IB =0 :I(—,—,—j.
24" 4

Tacd: [OM +2MA+3MB| =[O +21A+3IB +4Mi| = 4|Mmi|.
=>|OM + 2MA +3MB]| nho nhét <> 4|MI| nho nhat <> M1 L (Oxz).
Litc d6 4[MT|=4d (1;(0xz))=1.
Cau42. ChonD
Mt cau (S,) c6 tam I1(1;—2;1) va ban kinh 1a R, =2. Mat ciu (S,) ciing ¢6 tam |(1;—2;1)
nhung ban kinh 1a R, = J10 .
Goi a, b lan luot 1a khoang céch tir tim | dén hai duong thang AB, CD .
Taco AB=2,R?—a? =2y/4—a?, CD =2/R? ~b? = 24/10—b’
va d(AB,CD)<d(I,AB)+d(I,CD)=a+b. Thém ntta: sin(AB,CD) <1.

Taco Ve = % AB.CD.d(AB,CD).sin(AB,CD) < %(a+b)\/4—a2 V10-b? .

b b?
Taco: a+b=a++2—=<+3,/a2+—
7R

b2 2\3

b2 b2 2+ a_ar45
va|a’+— (4—a2) 5——|< 2 2 | —o7.
2 2 3

Viy V., < %.ﬁ.ﬁ 647

DAu bang dat dwoc tai a=1, b=2 va hai duong AB,CD vudng géc véi nhau
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