Chuyén dé: Cuc tri hinh gidi tich Trang 1/85

Cau 1:

Cau 2:

Cau 3:

Cho dudng thingA: Xgl :%: z +12 va hai diém A(0;—1:3), B(L—2:1). Tim toa d¢ diém M
thudc duong thang A sao cho MA? + 2MB? dat gid tri nho nhat.
A. M(10;-2). B. M(3;1,-3). C. M(-L-1-1). D. M(5;2;-4).

Loi giai
Chon C
Ta cOM eA=>M (1+26;t;—2—t)nén ta c6MA? =(~1-2t)" +(-1-t)" +(5+t)" = 6t> +16t+27;
MB? = (-2t)° +(-2—t)" +(3+t)" =6t> +10t +13
Suy raMA® +2MB? =18t” +36t +53 =18(t” + 2t +1) +35 =18(t+1) + 35> 35 nén MA + 2MB” dat
gia tri nho nhat khit=—1suy raM (-1,-1-1).

Cho duong thfmgA X y-1 _ It 2

1 1 -2
M (a;b; c) thuoc duong thang A sao cho MA® + MB? +2MC? dat gia tri nhoé nhat. Khi d6, tong
a+b-+cbang bao nhiéu?

A. 0. B. -1. C. 3. D. 4.

va ba diém A(L;3;-2), B(0;4;-5), C(1;2;-4).Biét diém

Loi giai
Chon B
Ta OMeA=M(L1+t-2-2)nén  ta  cOMA? =(1-t)" +(2-t) +(2t)" =6t 6t +5;
MB? = (~t)* +(3—t)" +(~3+2t)" = 6t* ~18t +18.
MC? = (1-t)" +(1—t)" +(-2+2t)" = 6t 12t + 6 = 2MC? =12t* — 24t +12
Suy raMA® + MB? + 2MB® = 24t — 48t + 35 = 24(t* - 2t +1)+11 = 24(t-1)° +11>11nén
MA? + MB? + 2MC? dat gia tri nho nhat khit =1suy raM (1;2;—-4)néna=21b=2;c=-3. Khi d6
a+b+c=-1

Trong khong gian véi hé toa dd Oxyz, cho duong thang A:gzll=z—_l1 va hai diém

A(-L-16), B(2,-10). Biét diém M thudc duong thang A sao cho biéu thicc MA? +3MB?
dat gid tri nhd nhatla T_, . Khi do, T, bang bao nhiéu?
AT, =1 B. T —25. c T, =2 D. T, —39.
2 2
Loi giai
Chon D
Duong thing A di qua diém M, (0;0;1)va c6 véc to chi phuong u=(2-1-1) nén c6
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Chuyén dé: Cuc tri hinh gidi tich Trang 2/85

Cau 4:

Cau 5:

Xx= 2t
phuong trinh tham s6: {y= -t (teR).
z=1-t

Vi M thudc dueong théng A nén M (2t;—t;1—t).

Ta o MA®+3MB? =(2t+1)" +(t-1)" +(t+5)" +3] (2t-2)" +(t-1)" +(t-2)" |
:24t2—24t+45:6(4t —4t+ ?j

=6{(2t ~1)+ 369} 6(2t-1)" +39>39,VteR.

Vay min(MA2+3I\/IB ) 39 <:>t—§ hay M (1?1 %j

Cho duong thing d: X‘llziz 212 va A(L-10),B(0;~L2),C(~LL0). Tim toa d diém

M thudc duong thang d sao cho ‘m+ 2MB —Wf‘ dat gia tri nho nhét.

A. M(E;E;—EJ. B. M(0;1;-1).

C. M(—g;l;—%. D. M(2,-1-4).
Loi giai
Chon A
Goi M c6 toa do la: M (1-t;t;—2+t).
Ta c6: MA=(t;~t-12-1),2MB = (2t —2;-2t—2;8—2t),MC = (t - 2,1-t;2—t).
Do d6: MA+2MB—MC = (2t; -2t —4;8-2t).

Suy ra: ‘W+ZW—M—C‘2:4t2+(2t+4)2+(2t—8) =12t? —16t+80>2—§4

442
=

WA+ 2MB - MC| >

Ddu "=" xay ra ot=2 hay M 1;g;—ﬂ .
3 33 3

Cho duong thing A:%:yT”J—_ll va hai diém A(L0;1), B(-LL?2). Biét diém M (a;b;c)
thudc A sao cho [MA—-3MB| dat gid tri nho nhét. Khi 6, tong a+2b+4c bing bao nhiéu?
A. 0. B. -1. C. 1. D. 2.

Loi giai
Chon D
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Chuyén dé: Cuc tri hinh gidi tich Frang 3/85

Cau 6:

Cau 7:

DoM e A= M(2t;—1+t;1-t)
MA= (1-2t;1—-t;t)

MB = (-1-2t;2—t;1+t)

3MB = (—3—6t;6—3t;3+3t)
MA—3MB = (4 +4t; -5+ 2t;—3—2t)

|WA—3W| = 2417 + 24t +50 = /24(t Jr%)2 +44> 44

|W—3W| dat gid tri nho nhat bﬁmg 44 khi t= —%

Khi d6 diém M c6 toa dd léM(—l;—g;g) VA a+2b+4c—-1-3+6=2

va A@L10), B(3;-14), C(-10;1). Tim toa d6 diém

Cho duong thang A: xrl_y-1_ ZJZFZ

-1
M thudc dudng thang A sao cho MA® ~MB? +4MC? dat gia tri nho nhat.
A. M(0;0;0). B. M(_l;l;_Zj_ C. M(22-4. D M(—l;—l;o).
3'3" 3 25
Loi giai
Chon B

DOM e A= M(-1+t;1-t;-2+2t)

MA=(2—-t;t;2—2t)

MB = (4—t;—2+1;6—2t)

MC = (—t;—1+t;3—2t)

MA? —MB? +4MC? = (2—t)? +t> + (2—2t)* = 4[(4-1)* + (t—2)® + (6 — 2t)* ] +[t* + (t —1)* + (3— 2t)?]

=6t* —12t + 8 — (6t? —36t +56) + 4(6t? —14t +10)

2, 7 7
=24t —32t-8=24[(t—-=)*—=]>——
[( 3) 9] 9

MA® —MB? +4MC* dat gid tri nhd nhat béng —g khi tzg
A 11 2
Suy ra diem M(-Z;=;-=
y ( 33 3)

Xx+1 y-1 z+2
-1

[MA+ MB -3MC| dat gia tri nho nhét voi A(2;1;-2),B(6;-1;1),C(L1;-2).

. Tim toa d6 diém M thudc duong théng A sao cho

Cho duong thang A:

A. M(—§;§;—3j. B. M(E;—l;gj. C. M(-3,3,-6). D. M(-11-2).
2 2 3 33

Loi giai
Chon C
Goi | la diém thoa man IA+IB-3IC =0= I (-5;3;-5).
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Chuyén dé: Cuc tri hinh gidi tich Trang 4/85

Cau 8:

Cau 9:

Ta co: P:‘W+W—SM—C‘:‘W+ﬁ+W+E—3W—BE‘:‘W‘: IM .
MeA=M(-1+t;1-t;—-2+2t)

= IM = \[(t+4)? + (—t —2)? + (2t +3)? = /612 + 24t + 29 = \[6(t + 2)*+5 > /5 .
Do d6é P, =+/5 khi t=—2= M (-3;3,-6).

Cho duong thfmg A % = y—_ll = ZTH va hai diém A(1;0;-1), B(2;1;-1). Biét diém M thudc

duong thang A sao cho T :‘Wm ZW‘ dat gia tri nho nhat1a T, . Khi d6, T, bang bao

nhiéu?

AT =4. B. T =3. C. T, =+14. D. T. =+6.
Loi giai

Chon C

Goi | la diém thoa man IA+2IB=0= 1 (2 % —1j

Ta c6: P =‘W+2W‘ =\W+ﬁ+2ﬁ+2@\=\3w=3.nvl .
MeA= M (t;1-t;-1+t)

2 2 2
=IM = (t—§j +(—t+lJ +1° = 3t2—4t+§: 3(t—gj +E ZE
3 3 9 3 9

Do dé: P. J1_4khit=§

min

Nhan xét: O Cau 7,8 ndy, ta c6 thé giai truc tiép khi biéu dién diém M theo tham s§ t ma
khong can tim tam ti cy cia hé diém nhu
Loi giai trén.
Cho mit phang (a):x+2y+2z+9=0 va ba diém A(L;2;0), B(2;0;-1), C(3;1;1). Tim toa d6
diém M e («) sao cho 2MA? +3MB? —4MC? dat gia tri nho nhat.
A. M(L-2;-3). B. M(-3,1,-4). C. M(-3;2;-5). D. M(L-3,-2).
Loi giai
Chon C
Gia st 1(Xy; Yo:Z,) 1a diém thoa man: 21A+31B—41C =0 (1)
2(1-%)+3(2-%)~4(3-%)=0 (% -4=0 [x=—4
(2 yo) ( )_ (1_yo):0 1Y =0 <13Y,=0 :>|(_4;0;_7)
2(_ o)+3(_1_zo)_4(1_zo)zo _20_7:() Zo=—1

1) <

Ta c6: 2MA? +3MB? —4MC? = 2MA’ +3MB- —4MC"
. —\2 _— —\2 _ —\2
:2(M|+|A) +3(M|+|B) —4(M|+|C)
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Chuyén dé: Cuc tri hinh gidi tich Trang 5/85

:z(mz +z.m.ﬁ\+m2)+3(m2 +2.WE+E2)—4(W2 +2.WE+EZ)

— MI2 +21A? +3IB% —41C? +2W.(2ﬁ+3@—4ﬁ)

—MIZ2+2IA2 +3IB2—4IC2+2MI0

— MI? +21A% +31B? — 41C?

Khi d6, & 2MA? +3MB? —~4MC? dat gid trj nho nhat thi MI c6 do dai ngan nhat
Ma M € (@) = M la hinh chiéu vudng goc cua | 1én («).

Goi d la duong thang qua | va vudng géc (o) =d c6 1 VICP u=(12;2)

X=-4+t
Phuong trinh duong thang d: <y =2t
2=—T7T+2t

= Gia st toa do diém M (—4+1t;2t;—7+2t)

Do M e(a)= (—4+1)+2.2t+2(-7+2t)+9=0=9t-9=0=t=1
=M (-3,2,-5).

x+1= y—1= z+2

-1
sao cho MA+MB dat gia tri nhé nhat.

Cau10: Cho duong théng A va A1;1,0), B(3;,-14). Tim toa d6 diém M thudc A

A. M(-1L-2). B. M 1;—l;l. C. M —§;§;—3. D. ML -12).
2" 2 2'2
Loi giai
Chon D
A YL _2¥2 oy vTep (1-12)

1 -1
ALL0), B(3-14)= AB(2-2,4)

. g . Lo . 1+1 1-1
Ta co: AB(2;-2;4) cung phuong véi u(L-12) va ALL0)eA (do =S # —1)
= AB// A = AB va A dong phang

A B
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Chuyén dé: Cuc tri hinh gidi tich T rang 6/85

* Xét mit phang chita AB va A:

Goi A’ 1a diém d6i xtmg ctia A qua A; () 1a mit phing qua A, vudng goc véi A

Khi d6, giao di€ém H cua A vdi («) la trung diém ctia AA'

(a) c6 1 VTIPT ﬁ(l; -1;2), di qua A(;1;0), c6 phuong trinh:

1(x-1)-1(y-1)+2(z-0)=0<x—y+2z=0

X+1 _y -1 _z+ 2
-1

He(a)=(-1+t)-(1-t)+2(—2+2t)=0<6t-6=0<=t=1=H(0;0;0)

HeA:

= Gia st H(-1+t;1-t;—2+2t)

2%, =Xy + Xy 2.0=1+Xx, Xy =—1
H la trung diém ctia AA' =<2y, =y, + Y, ©120=1+y, <y, =—1= A'(-1-10)
22, =2,+1, 20=0+z, 2, =0

Ta c6: MA+MB=MA"+MB > A'B :>(MA+ MB) =A'B khi va chi khi M trung véi M, la

min

giao diém cua A'B va A

X=-1+t'
AB = (4,0;4)= AB ¢61 VTCP (1;0;1) va di qua A'(-1-10), cé phuong trinh: {y=-1
z=t'
X=-1+t
Ma A:qy=1-t
71=-2+2t
—1+t=-1+t t=t' Vo
Giai hé phuong trinh: {1-t=-1 t=2 <:>{ __
—2+2t=t' —2+2t=t' -
=M, (1-1,2)
Vay, d€ MA+MB dat gia tri nho nhat thi M (1,-12).
Cho duong thing A:=Y=1_ 21 0s hai diém A@:1:-2), B(-1:0:-1). Biét diém M
Cau11; —o duong thang A.— =-=—=—— va hal diem (1;1,-2), B(-1;0;-1). Biét diém

thudc A sao cho biéu thiee T = MA+MB dat gia tri nho nhatla T,,. Khi do tinh T,

/ 1 / 1 / 1 , 1
Tmin =2 1-—= Tmin =2+ Tmin =.2-= Tmin =2 [1+—=
A. V3 . B. V3 . C V3 . D. V3 .

Loi giai
Chon D
Vidiém M thudc A nénta cOM (-t;t+1;t—-1). Luc do

T=MA+MB= \/(t +1)2 +t7+(t +1)2 +\/(t —1)2 +t7+(t +1)2

Bt 44t +2 ++/32 42
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Chuyén dé: Cuc tri hinh gidi tich Trang 7/85

o [o2 (2] (]|

Détﬁ:£t+§;\/§} v:[_t;\@. Ta c6T =B +}i) > V3 +7].

3
2 2
Tacla T > 3. (EJ S22 kL
3 3 3 3
Dang thitc xay rakhivachikhi —2 =—2 o t=-1+—"—.
g y " N J§

A / 1
Vay T, =2, [1+—=.
y \/§

Cau12: Cho duong thang A:X+1:y—1:z+2

1 -1
M (a;b;c) thudc A sao cho biéu thite T =|[MA—MB| dat gia tri 16n nhét. Khi d6 tong a—b+c

va hai diém A(1;1;0), B(-1;0;1). Biét diém

bang:

A. 8. B. 8++/33. C. 8+§. D. 8+4\é§.
Loi giai

Chon D

A qua C(-1;1;-2),va co vecto chi phu’ongﬁ =(1-12)

AB = (-2;-1;1); AC =(-2;0;-2).

[ﬁ; G]A_Cf #0nén AB; A khdéng dong phang

Vidiém M thudc A néntacd M(-1+t;1-t;—2+2t), teR. Lacdd

JE=2P +t+(2t—2) - () + (t-1)" + (2t -3)|

_ ‘\/Btz —12t+8 —J6t2 —14t +1o‘.

’(t—l)2 +%— f(t—%)z +%

Dt Gz(t—l;ﬁ} G:[t—z;ﬂjfra coflul—|v]<u-v|.
3 6

P:|MA—MB|:

P=16

6

Ttcla P <+/6. \/(%jz {ﬁ_ﬁf .

3 6

JVW@%M@ YVied - MUebsile- W/ /IJWMMJWMM/W B 0905793688




Chuyén dé: Cuc tri hinh gidi tich Trang 8/85

Déng thtic xay ra khi va chi khi =1

3

3

1 1
6 6
4J_

Véitaco a—b+c=4t-4=8+

Cau 13: Cho duong th:fmg A:%=y—_1=§ va hai diém A(0;1;-3), B(-1;0;2).Biét di€fm M thudc A

1
sao cho biéu thitc T =|MA—MB| dat gié trj 16n nhat 1a T,,,.Khi d6, T, bang bao nhiéu?
AT, =3. B. T =23. C T, =3/ D. T, =+2.
Loi giai
Chon C
X =t
Ta c6 AB=(-1 -1 5), phuong trinh duong thing AB la{ y=1-t (teR).
z=-3+5t
Xét vi tri twong doi gitta AB va A tacd AB cat A tai C[—% %—%J
Suy ra AC = (—%'—% gj = AC = %ﬁ = Cla trung diém AB.

T =|[MA-MB|< AB. Ddu “=” xay ra khi M = A hodc M =B.
Do dé T, = AB=+/27 =3.3.

Cau 14: Cho mat phéng(a):x+2y+22 +9=0 va ba diém A(12;0),B(2;0;,-1),C(311). Tim toa dd
diém M e(a)sao cho 2MA? +3MB? —4MC? dat gia tri nho nhat.

A. M (L-2-3). B. M(-3L-4).
C. M(-32-5). D. M(3-3-2).

Loi giai
Chon C

Ta di tim toa d6 diém | (a;b;c) sao cho 21A+3IB—4IC =0.

Ta co

IA=(1-a; 2-b; —c); IB=(2-a; —b; —1-c); IC=(3-a; 1-b; 1-c)
21A+31B-4 IC=(-4-a —b; ~7-c)=0=>a=-4 b=0; c=-7
Suyral(—4; 0; —7)¢(«).

Khido T = 2MA? +3MB2 —4AMC? = 2(Wx)2 +3(W)2 —4(%)2
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Cau 15:

Cau 16:

2

= 2(MI +1A) +3(Mi +1B) —4(MI +IC) =MI?+21A* + 3182 ~41C? + 2Mi (21A+3IB —4IC)
= MI?+2IA* +3IB* - 4IC?

Do d6 T nhoé nhat khi MI ngan nhat, khi va chi khi M 1a hinh chiéu vudng géc cta | trén
mit phing ().

Duong thing d qua | va vudng géc véi (a)cé vecto chi phuong u=(L; 2; 2)

X=—-4+t
Do d6 phuong trinh cua d lay y=2t (teR)
z=-7+2t
X=-4+t
. as n L. o aly=2t
Khi d6 toa d0 M thoa man hé Y7ot =>t=1=M(-3,2;-5).

X+2y+2z+9=0

Cho mit phang (P):5x—y+z-2=0 va hai diém A(0;-10),B(-2,1-1). Biét diém M
thudc mit phang (P) sao cho MA? —2MB? dat gia trj 16n nhét. Khi d6 diém M c6 hoanh d6
X,, bang bao nhiéu?
A. x, =1. B. x, =2. C. x,=-1 D. x, =3.
Loi giai
Chon A
Goi I 1a diém thoa man: IA—2IB=0=> 1(-4;3;-2).
Khi @6 T =MA’>-2MB’ =-MI°+1A*-2.IB* =T __ <> MI__ <> M la hinh chiéu ctia I 1én mit
phang (P). Khi d6 duong thang MI di qua |(—4;3;—2) va vudng géc véi (P) nén nhan VIPT

X =—4+5t
5(5;—1;1) caa (P)lam VICP, phuwong trinhla {y=3-t (teR).
Z=-2+t

Ta co M=IMn(P)= Toa do M la nghiém cua hé
X =—4+5t t=1
y = =>M(@12,-1)=x, =1L
z=-2+t y=2

5X—y+z-2=0 z=-1
Cho mit phang (P):x+y—3z+7=0 vaba diém A(2-10),B(0;—12),C(23,-1). Biét
diém M (X,; Yo;Z,) thudc mét phing (P) sao cho MA® +3MB? —2MC? dat gid tri nho nhat.
Khi d6 tong T = X, +3Y, — 2z, bang bao nhiéu?
A. T=0. B. T=-4. C. T=1. D. T=-14.
Loi giai
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Cau 17:

Cau 18:

Chon D

GoiI 12 diém thoa man: IA+3IB-2IC =0= I (-1 -5;4).

Khi d6 T = MA* +3MB? —2MC? =2MI? +1A* +3IB* -2IC* =T, < MI__ <> M 1a hinh chiéu
ctia I 1én mat phang (P). Khi d6 duong thang MI di qua 1(-1-5;4) va vuong goc véi (P)

X=-1+t
nén nhan VTPT n (L1-3) cta (P)lam VTCP, phuwong trinh la {y=-5+t (teR).
2=4-3t

Ta co M=IMn(P)= Toa do M la nghiém ctua hé
X=-1+t t=1
y=—o+t o170 MO a) =T =14
z=4-3t y=-4
5X—-y+z-2=0 z=1
Cho mat phang (a):2x+6y—3z-1=0 va ba diém A(}-1-5),B(0;1;2),C(2;3,-1). Biét
diém M thudc mit phing (a) sao cho P =MA®+2MB’ —2MC” dat gid tri nho nhatla P, .
Khi d6 P,, bang bao nhiéu?
A. 16. B. 17. C. 18. D. 19.
Loi giai
Chon B
Goi I(a;b;C) sao cho 1A+2IB—21C =0.
= Ol =0A+20B—-20C .
= 1(-3-5,-3).

. —\2 . —\2 . —\2
Ta cb P=MA2+2MBZ—2MC2:(MI+IA) +2(M|+|B) —2(|v||+|c)
:|v||2+|A2+2|52—2|cz+2(ﬁ+2@—2ﬁ) — MI? +1A%2 +21B% —21C?.
Do 1A% +2IB% —21C? =36+70-93=13 khéng d6inén P, < Ml

Va i ~d(1,(P)) |2.(-3)+6.(-5)-3(-3)-1 4

\J4+36+9

Vay Ppin =4+13=17.
Cho mit phing (a):2x—y—-3z+1=0 va ba diém A(LL-1),B(-310),C(-2%-1). Tim toa
d6 diém M e() sao cho [2MA +5MB —6MC| dat gia tri nho nhat.
A. M(0;£0). B. M(2-%12).  C. M(£0). D. M(-L2-1).
Loi giai
Chon C
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Cau 19:

Cau 20:

Goi I (a;b;c) sao cho 21A+5IB—6IC =0

— Ol =20A+50B-60C .

= 1(-114).

\2WA+5W—6|\TC\:‘2(W+ﬁ)+5(W+E)—6(W+E)‘ = MI .

Nén \2m’+ 5MB — GM—C\ dat gia trj nho nhat khi M1 dat gid tri nho nhét khi va chi khi M 1a
hinh chiéu ctia | trén (P).

Do 1 ¢(P)=MI L(P).

X=-1+2t
=>Mlcy=1-t = M(-1+2t;1-t;4-3t).

z=4-3t
Ma M e(P)=2(-1+2t)—(1-1t)-3(4-3t)+1=0 <t=1.
=M (30;1).

Cho mit phang (P):x—y—-z-1=0 va hai diém A(-5;1;2),B(}-2;2). Trong tat ca cic diém
M thudc mit phing (P), diém d& [MA+2MB| dat gid tri nho nhét ¢ tung 6 y,, 1a
A.y, =1. B. y,=-2. C. yy =0. D. vy, =-1.
Loi giai
Chon A
Goi I 1a diém thoa man: IA+2IB=0= I(-1-12).
Khi d6 T =[MA+2MB|=3MI =T, <M, <M la hinh chiéu caa I lén mat phing (P).
Khi d6 duong thang MI di qua 1(-L-L2) va vudng géc véi (P) nén nhan VTPT

X=-1+t
n(€-1-1) caa (P)lam VTCP, phwong trinh 14 {y=-1—t (teR).
z=2-t

Ta co M=IMn(P)= Toa do M la nghiém cua hé
X=-1+t t=1
=-1-t x=0
y & =>M(@0;,-21) =y, =-2.
z2=2-t y=-2

X-y—-z-1=0 z=1
Cho mit phang (a):2x+y—3z-6=0 va hai di€m A(0;-11),B(1-2;0). Biét diém M thudc
mit phing () sao cho P =‘2m-@‘ dat gia tri nhé nhat 1a P, . Khi d6 P, bang bao

nhiéu?
A. I:)min = 2\/5 B. I:)min = '\/ﬂ : C. Pmin =3. D. Pmin = ’\/Z .
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Loi giai
Chon D
Goi I 1a diém thoa man: 21A— 1B =0= I(-10;2).
Khi d6 P =[2MA—MB| =Ml = P, < MI,;, <M Ia hinh chiéu ctia I 1én m3t phang (P). Khi
—2-6-6
dé P =d(l /(a)):uwﬂ.

22412 4+3

Cau 21: Cho mit phang (a):X—y+2z-1=0 va hai diém A(0;-11),B(LL-2). Biét M €(a) sao cho
MA+MB dat gid tri nho nhat. Khi d6, hoanh d6 x,, ctia diém M la

A. xM:%. B. x, =-1. C. xy =—2. D. xM:%.

Loi giai
Chon D
Ta co: (XA —Y,+22, —1)(XB - Y +22; —1) = (0 +1+ 2.1—1)(1—1—4—1) <0 nén hai diém A va
B ndm khdac phia so v6i mit phang ().
Nén MA+MB dat gia tri nho nhdt khi M = ABm(a).
Xx=t
Phueong trinh dwong théng AB: <y=-1+2t, do do6 toa do diéfm M la nghiém cua hé

z=1-3t

(=2

-

x=t x—2

=-1+2t 7
phuong trinh y < " Dodo M(g;—g;lj,x,\,,=g
z=1-3t y——§ 7 77 7.

X—y+2z-1=0 7

1

Z:_

7

Cau 22: Cho mit phang (a):x—y+z+1=0 va hai diém A(110),B(3,-14). Goi M la diém thudc
mat phang (a)sao cho P=MA+MB dat gid tri nho nhat. Khi d6 gié tri ctia P la:
A. P=5. B. P=6. C. P=T7. D. P=8.
Loi giai
Chon B
Ta cO: (X4 —Ya+2a+1)(Xs — Vg +25 +1)=(1-1+0+1)(3+1+4+1)>0 nén hai diém A va B
cing nam vé mot phia cia mit phang (a).

Goi H 1a hinh chiéu vuéng géc ctia A 1én mit phang ().
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X=1+t
Phuong trinh duong thang AH : Jy =1-t.
z=t
f=_1
3
X=1+t )
Do d6 toa do diém H la nghiém ctua hé phwong trinh B < i .
X—y+z+1=0 y=§
1
z1=—=
3
Do dé H(zﬁ—}j
33 3
C Al s .. (15 2
Goi A’ d6i xting véi A qua (@), suy ra A 3373 )

Taco MA+MB=MA'+MB>AB=P=AB=6.
Cau 23: Cho mat phang (a):x+y-3z-5=0 va hai diém A(}-12),B(-5-10). Biét M (a;b;c)
thudoc mat phang () sao cho MA+MB dat gia tri nho nhat. Khi d6, gié tri cua biéu thic
T =a+2b+3c bang bao nhiéu?
A.T=5. B. T=-3. C T=-71. D. T=-9.
Loi giai
Chon C
Ta c6: (X, +Y,—32,—5)(Xs + Yz —32Z3 —5)=(1-1-3.2-5)(-5—-1-3.0-5)>0 nén hai diém A
va B cling ndm vé mdt phia ctia mit phang ().

Goi H 1 hinh chiéu vudng géc caa A 1én mit phang (a).

X=1+t
Phuong trinh duong thang AH: {y=-1+t.
2=2-3t
x=1+t t=1
, o . " S . =-1+t X=2
Do do toa do diem H la nghiém cuia hé phuwong trinh o gt y=0
X+y—-3z-5=0 z=-1

Do d6 H(2;0;-1).
Goi A’ d6i xting voi A qua (), suy ra A'(31,-4).
Tacdé MA+MB=MA"+MB > A'B nén MA+ MB nho nhat khi M = A'B ﬂ(a).

JVW@%M@ YVied - MUebsile- W/ /W@Marmyﬂtmm B 0905793688




Chuyén dé: Cuc tri hinh gidi tich Trang 14/85

Xx=3-4t
Phuong trinh duong thang AB: {y=1-t
z=-4+3t
1
11
Xx=3-4t 15
y=1-t X=-77
Do d6 toa d¢ diem M la nghiém cta hé phuwong trinh < 11.
z2=—-4+3t y__i
X+y—-3z-5=0 11
__20
11
Do do M (—E,—i;—gj, T=a+2b+3c=-7
11 11 11

Cau 24: Cho A(L10),B(3,-14) vamat phang (a):x—y+z+1=0. Tim toa d6 difm M e(a)sao cho
|I\/IA— MB| dat gid tri 16n nhat.

A. M(33-1). B. M(%;%;—lj. C. M(%;%;——j. D. M(0;2,1).

Loi gidi
Chon B
Ta c6: (X, —Ya+2,+1)(Xg — Vg +25 +1)=(1-1+0+1)(3+1+4+1)>0 nén hai diém A va B
cing nam vé mot phia ctia mit phang ().

Ta c6 [MA—MB|< AB =26, nén |[MA—MB| 16n nhat khi va chi khi M = AB((«).

x=1+2t
Phueong trinh duong théng AB: qy=1-2t, do d6 toa do diéfm M la nghiém cua hé
z=4t
S
8
X=1+2t 3
X=—
=1-2t
phuong trinh y = 4 DodéM §;E,—1
z=4t y_§ 4 4 2
X—-y+z+1=0 4
ZI=—=
A e oA . \ \ 2 x=1 'y z+1 _ .. .~ R
Céau 25: Cho hai diém A(1-1;2),B(0;1;6) va dudong thang d .T:I:—l.Blet diém M thudec.

duong thang d sao cho biéu thitc T = AM.BM dat gi4 tri nho nhét bang T, . Khi d6 gid tri

T ., bang bao nhiéu?
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A T, =14. B. T, =3. C. T, =3J2. D. T =23.
Loi giai

Chon A

Vi

Med= M 2t+1;t;—t —1
— AM 26t +1i—t — 3
BM 2t +1:t —1:—t — 7
S AM.BM =2t 2t +1 + t+1 t—1 + —t—1 —t—3
— 62 4126 +20=6 t+1 +14>14.
1 vy z-1

Cau 26: Cho hai di€ém A(0;-1;2),B(L12) va duong thang d: XI == Biét diém M (a;b;c)

thudc duong thang d sao cho tam gidc MAB c6 dién tich nho nhat. Khi do, gid tri
T =a+2b+3c bang bao nhiéu?
A. T =5. B. T=3. C. T=4. D. T=10.

Loi giai

Chon D
Med=Mt-Ltt+1 =AM t—-Lt+1Lt—1

Ma AB 1:2:0 = AB — ‘E‘ — 5.

[ﬂ,ﬁ] = 2-24t—-1t—3

Ma

11— 2 2 2
SAMAB:EHAM;AB”:\/Q—% +t—1" 4 t—3

2
— 6t 16t +14 = 6]t — 2| + 210
3 3 3
a =

o1l . . 4 147
Daubangxayrakhlt:§$M g;—;— = 1b=—==T=a+2b+ 3c = 10.

33

o
I

SR IEN FUCH NG .

Cau27: Viét phuong trinh duwong thingAdi quaM(L0;-1) va tao véi mat phang
(a):2x—y+32-6=0
goc 16n nhat.
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Cau 28:

X=1+2t x=1-2t X=1+2t X=2+t
A.Jy=-t . B. Jy=-t . C. qy=-t . D. ;y=-1
X=-1+3t z=-1+3t z=-1-3t z=3-t
Loi giai
Chon A

Puong thang A di qua M (1;0;-1) tao véi (@) goc 16n nhat < max(A,(a))=90° <A L(a).

Khi d6 duong thang A di qua nhan M (4;0;-1) va n,,(2-13) lam véc to chi phuong nén

x=1+2t
phuong trinh duong thang A c6 dang: <y = -t
Xx=-1+3t

Vay Chon A
Viét phuong trinh duong thing A di qua M (4,-21), song song véi mit phang
(a):3x—4y+2z-12=0 va cach difm A(-2;5;0) mot khoang 16n nhat.

X=1+4t X=4+t X=4-t X=4+t
A.qy=1-2t. B. Jy=-2+t. C. qy=-2+t. D. jy=-2+t
X=-1+t z=1-t z=1+t z=-1+t
Loi giai
Chon D

N, (3-41), AM(6;-7;1)
Goi H la hinh chiéu cia A trén duong thdng A suy ra d(A;A)=AH
Ta co: AH < AM = max(d(AA))=AM < H =M. Khi dé

Uy LAM, U L0 = =[ AN ] =(-8-8-3) =-3(11)
X=4+t
Puong thing A di qua M (4,-2;1) c6 véc to chi phuong u(L11) cé dang:{y=-2+t
z=1+t
Vay Chon D
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Cau 29:

Cau 30:

X=t
Viét phrrong trinh dwong thang A di qua A(L1L1), vudng goc voi duong thang A':1y =1+t
z=1+2t
va
cach diém B(2;0;1) mot khoang 16n nhat.

x=1-t x=1+t x=1+t X=1+t
A. Jy=1+t. B. (y=1+t. C. Jy=1-t. D. Jy=1+t .
z=1+t z=1-t z=1+t z=-1+t
Loi giai
Chon B

Gia st A, A' ¢6 VICP lan luotla u, ,u, =(112)
Do ALA'nén u, Lu, (1)
Goi H 1a hinh chiéu ctia B trén A.

Do AeA nén BH <BA.
Suy ra A cach B mot khoang 16n nhat khi va chi khi H=A hay ALAB

<u, LAB=(3-10)(2).

Tir (1) va (2)nén ta chon mot VTCP ctia A:u, = u,; AB | =(2,2-2)=2(LL-1).
x=1+t

Vay A:<y=1+t.
z=1-t

Trong khong gian véi hé toa do Oxyz, viét phuong trinh duong thang A qua A(LL2) va

vudng goc voi d : ;1= y12=— dong thoi tao véi truc Oz gdc 16n nhat.
x=1 x=1-t Xx=1+t x=1+t
A.Jy=1+t . . C. sy=1-2t. D. Jy=-2+t.
2=2-2t z—2+t 7=2 7=2t

Loi giai
Chon C

d c6 VICP1a u, =(2,12).

0z 6 VICP la k =(0;0;1).

Goi u, 13 VTCP ctia A.

Do A Ldnén u, Lu, (1)

A tao véi Oz mot goc 16n nhat khi va chi khi A L Oz hay u, Lk. (2)
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Cau 31:

Tir (1) va (2) nén ta chon mot VICP ctia A: u, = [E, RJ =(1-2,0).

X=1+t
Vay A:3y=1-2t.
2=2

Trong khong gian véi hé toa @6 Oxyz viét phuong trinh duong thang A qua A(l; 1;2),
nam

trong (a): x+2y—z—1=0, dong thoi tao véi truc Oz goc nho nhét.

x=5+2t x=1+5¢ x=1+2¢ x=1+t
A Jy=2+t . B. y=1+t . C. Jy=1+5t. D. sy=1+2t.
z=1+t z=2+2t z=2+t z=2+b5¢t
Loi giai
Chon D

Goi VTICP cua A 1a u=(a;b;c) véi a® +b? +c =0.

VTPT ctia (@) la n=(12;-1)

Do U LN nén a+2b—c=0<>c=a+2b. Tirdé u=(a;b;a+2b).
Truc Oz c6 VTCP la az(O;O;l).

Goi 0 la goc tao boi A va truc Oz.

a
242
050 — |a+2b| B ‘b+ L /t2+4t+4
2 | K2 2 2 22+ 4t +5 2t° +4t+5°
\/a +b* +(a+2b) Z(aj L J
b b
2
Ta dat y:w.Ta di tim Min, Max cua bi€u thttc nay.
2t° +4t+5
t* +4t+4 )
=——— < (2y-1t"+(4y-4)t+5y-4=0.(1
Y=o a5 (2y—1)t"+(4y —4)t+5y B

1
+TH1: Néu y=§ thi'[=—%.

1
+TH1: Néu Yy # 3 thi (1) la phwong trinh bac hai.Cé A'= —6Yy* +5y.

5
D& phuong trinh ¢ nghiém thi A'=-6y* +5y >0« 0<y < s

1
Ta cé 0 min, khi va chi khi c0SO max. Khi dé t = E
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a 1
Suyra6=§ Tt d6 chon a=1Lb=2=c=5.

Vay u=(12;5). Chon D

-1 y+2 . .
Cau 32: Cho A(l; 4;2), B(—l; 2;4),d : x_l = yT =§ . Viét phuong trinh duwong thang A qua A, cat

d sao cho d (B, A) l1a nho nhat.

x=1+t¢ x=1+t¢ x=15+t¢ x=1+15¢
A Jy=4-t B. jy=-1+4t. C. qy=18+4t . D. {y=4+18t.
z=2-3t z=-3+2¢ z=-19-2¢ z=2-19¢
Loi giai

Chon D

d diqua M(L-2;0) va cé mot VICP 1a u=(-112).

Goi (P) 1a mit phang chita Ava d .

Ké BK LA va BH L (P).Tacé BK >BH .Khidé d(B,A)=BK dat GTNN khi K=H.
Khidé Aqua AH.

Léap phuong trinh mdt phang (P) chira Ava d .

Ny = U; AM |=(10,-2;6). Chon n, =(5;-1;3).

Suy ra phuong trinh (P):5x—y+3z—7:0.

Ta tim toa d6 diém H 1la hinh chiéu vudng gbéc cua B 1én (P).

X =-1+5t
Phuong trinh duong thang BH 14y =2t
7=4+3t
Goi H(-1+5t;2-t;4+3t). Cho He(P) ta duoc:
5(-1+50)-(2-1)+3(4+3) -7 =0 t= =
Toa do diém H 1la H _—5;@;% )
7 35 35
X =1+15t
Khi d6 phuong trinh duong thang Aqua A/ H 1a A:{y=4+18t.
z=2-19t
A . > x=1 y+2 7z ., s . 2 : g
Cau 33: ChoA(1;,4;2),B(-12;4),d T T Viét phuong trinh duong thang a di qua A, cat

d sao cho d(B,a) la16n nhat.
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Cau 34:

Cau 35:

THAY VIET

x=1+t X=1+t X=15+t x=1+15t
A . Jy=4-4t. B. {y=-1+4t. C. Jy=18+4t . D. Jy=4+18t.
z=2-3t 7=-3+2t z=-19-2t z=2-1%t
Loi giai
Chon A
C(L-2;0)ed, AC=(0;-6;-2), u=(-L12) la vecto chi phwong ctia d nén vecto phap tuyén

ctia mp(A,d)1a p= {ﬁ, —%A_C} =(-5,1-3)

AB=(-2-22) =>n= {—%E,B} =(~2;8;6)

Goi H 1a hinh chiéu ctia B 1én mat phéng (A,d), K 1a hinh chiéu cua H 1én a, vay d(B,a)=BK,
Dé thay BK 16n nhat khi K trung A, khi d6 BK=AB. Tai vi tri nay,a nam trong mp(A,d) va
vudng goc vdi AB nén vecto chi phuong cua a la —%ﬁ =(1—4;-3). Phuong trinh duong

x=1+t
thang can tim la: {y =44t
2=2-3

Trong khong gian voi hé toa dd Oxyz, cho 2 diém A(1;5;,0), B(3;3;6) va duong thang

A: %L = y—_ll = % Goi d 1a duong thang qua B va cat A tai diém C sao cho S,,. dat gid
tri nho nhat.
x=1-4t x=1-2t X=-2+t x=3+10t
A.Jy=-2t B. y=-3t . C. qy=-3 . D. y=3-3t .
1=2-3t 7=2-4t Z=-4+2t z=6+11t
Loi giai
Chon D

Ta thdy duoc S,z nho nhdtkhi d di qua hinh chiéu H ctia A 1én mp(B, A).
Ta c¢6 phuong trinh mp(B,A)la 5x+2y—-4z+3=0

Hinh chiéu ctia A 1én mp(B,A) 1a H (—1;%:2)

Vecto chi phrrong ctia d 1a u= gm =(10;-3;1)

X=3+10t
Phuwong trinh d la  {y=3-3t
z=6+11t

Trong khong gian Oxyz, goi (P) 1a mit phing song song véi mit phang (Oxz) va cit mit

JVW@%M@ YVied - MUebsile- W/ /W@Marmyﬂtmm B 0905793688



Chuyén dé: Cuc tri hinh gidi tich Trang 21/85

Cau 36:

Cau 37:

cau (x-1)"+(y+2)° +2? =12 theo duong tron c6 chu vi I6n nhat. Phuong trinh cta (P) 1a
A. x-2y+1=0. B. y-2=0. C. y+1=0. D. y+2=0.
Loi giai
Chon D
Mt cau (S) theo dé bai c6 tam 1(L-2;0) va ban kinh R =243.
(P)/1(Oxz)=(P):y+d =0 (d #0).
(P) cét (S) theo mdt duong tron ¢ chu vi lén nhat khi (P) di qua 1(1-2;0)
Suy ra: d =2 (nhan).
Vay (P):y+2=0.

Trong khong gian Oxyz, cho di€ém M (12;3). Goi («)la mit phang chtra truc Oy va cach
diém M mot khoang 16n nhét. Phirong trinh mit phang () la
A. x+3z=0. B. x+2z=0. C. x-3z=0. D. x=0.
Loi giai
Chon A
Goi H, K(0;2;0) Ian lwot 1 hinh chiéu cia M trén (a) va truc Oy thi MH <MK =./10.
Do d6, d(M,(a))=MH 16n nhatkhi H =K hay(a) L MK.
Khi d6, (a) di qua O(0;0;0) va cé mot vécto phap tuyén la KM = (10;3).
Phuong trinh mit phing («) la x+3z=0.

Trong khong gian véi hé toa do Oxyz, cho mit cau (S):(x—1)°*+(y—-2)*+(z-3)* =9, diém
A(0;0;2) . Phuong trinh mat phang (P) di qua A va cat mat cau (S) theo thiét dién 1a hinh
tron (C) c6 dién tich nho nhat la:

A. x+2y+3z-6=0. B. x+2y+z2-2=0.

C. 3x+2y+2z-4=0. D. x-2y+3z-6=0.

Loi giai
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Chon B

Mait cau (S) co tam 1(1;2;3) ban kinh R =3.

IA=(-1-2;-1) = IA =6 <3 = diém A(0;0;2) nim trong mat cau (S).
Goi H Ia hinh chiéu ctua | 1én (P)

(C) c6 dién tich nho nhét khi va chikhi d[I;(P)]=IH 1én nhat.

Ta c6: AlHAvuéng tai H = IH,, = IA= 1AL (P) = n, = IA=(-1-2;-1)

Phwong trinh mat phéng (P) qua A(0;0;2) va cé vtpt n=IA= (-3-2;-1) la:
-1(x-0)-2(y-0)-4(z-2)=0= x+2y+z-2=0
Cau 38: Trong khong gian v6i hé toa dd Oxyz, cho ba diém A(2;1;3),B(3;0;2),C(0;-2;1). Viét
phuong trinh mat phang (P) di qua A,B va cich C mot khoang 16n nhat?
A. 3x+2y+z-11=0. B. 3x+y+2z-13=0.
C. 2x—y+3z-12=0.D. x+y-3=0.
Loi giai
Chon A

(P)
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Cau 39:

Cau 40:

Ta c6: AB=(L—-1-1).
Phuong trinh duwong thing AB qua: A(2;13) b vtep U = AB = (1,-1;,-1) c6 dang:
X=2+t
y=1-t.
z=3-t
Goi | 1a hinh chiéu ctia Clén AB = 1 e AB= I (2+t;1-t;3-1)
Cl=(2+t;3-t;2—-t)
Tacod: Cl LAB<CILAB=0<2+t—3+t—-2+t=0<=t=1=1(3,0;2)
Goi H la hinh chiéu Clén mat phang (P)
d[C;(P)]=CH <CI =d[C;(P)] . =CI =CI L(P)

Phuong trinh mat phang (P)qua | ¢ vtpt n=1C=(321)co dang:
3(x—3)+2(y-0)+1(z-2)=0 < 3x+2y+z-11=0

Trong khong gian véi hé toa do Oxyz, cho diém M (12;3) . Mat phéng (P) qua M cit cac
tia Ox,0y,0z lan lugt tai A B,C sao cho thé tich khoi ti dién OABC nho nhét c6 phuong
trinh la:

A. 6x+3y+2z=0. B. 6x+3y+2z-18=0.

C. x+2y+32-14=0.D. x+y+z-6=0.

Loi giai
Chon B
Gia str A(a;0;0), B(0;b;0), C(0;0;c) véi (a,b,c>0)
Khi d6, phuong trinh mat phang (P) qua 3 diém A, B,C c6 dang: §+ % +§ =1.

Ta co: Me(P):>£+E+§:1.
a b c

Thé tich t& dién OABC: V = %abc.

ApdungBDTCésitacé:1:1+2+§233/izlzﬁzlabczﬂzv227.
a b c abc abc 6

12031 |20
V dat gid trinhdé nhatlaV =27 -=—=—-=-<1b=6

a b ¢ 3 c=g

Vay (P):6x+3y+2z-18=0.

Trong khong gian voi hé toa &6 Y2, cho tw dién ABCD c6 ALY B(20:2),C(-L-10)
DO:34)  Trén cic canh ABACAD pan quot 1ay cac diém phéng B'.C'D" 5a0 cho
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Cau 41:

AB [ AC | AD _ 4 Viét phuong trinh mit phing (B'CD) bigt te dién ABC'D' c6 thé tich
AB" AC' AD’
nho nhat.
A. 16x+40y—-44z+39=0. B. 16x+40y+44z-39=0.
C. 16x—40y—-44z+39=0. D. 16x-40y—-44z-39=0.
Loi giai

Chon A
Ap dung b4t dang thitc Cauchy ba s ta c: 4= AB AC AD > 3,/ AB.AC.AD

AB’ AC' AD' AB'.AC'.AD'

AB'AC'AD' 27 _ Vigeo _ AB'AC'AD' (27 27,

> — 2 2
AB.ACAD 64 V.., ABAC.AD 64 ABEDTT gy AR
AB' _AC' _AD'_3

D& V,.c.o. nho nhét khi va chi khi
AB AC AD 4

AB'—§AB::>B(Z
4 4

0
g

Phuong trinh mat phéng(B'C'D')qua B’(Z;l;z)cé vtpt ﬁ=[ﬁ;ﬁ}=(4;lo;—ll)lé:

-l>||—‘

-l>||—\

Liic d6 mit phang (B'C'D’) song song véi mit phang (BCD)va di qua B'(%;

Ta c6: BC =(-3,-1-2);BD = (-2;3;2) = [ﬁ;@] = (4:10;-11)

4 4 4
16x+40y—-44z+39=0.

Trong khong gian Oxyz, cho duong thang A: Tl:%— Z+11 Viét phuwong trinh mat
phang (a) chtra hai diém M (3;1;1),N(-L-2;-1) va tao v6i duong thang A mot géc 16n

nhat.

A. 16x+10y-11z-15=0. B. 16x+10y-11z+5=0.
C. x-y+z-1=0. D. 24x+2y—-27z+1=0.

Loi giai
Chon D

Gia stt n=(a;b;c) 1a vec-to phap tuyén ctia (a).

Do mit phing (a) chtta hai diém M (L11),N(-L-2,-1) nén n LMN <nMN =0

o -2a-3-20=0ec=—22730
Goi @ la goc gitra (o) va Khi do
sing = nd 2a+b-c| |6a+5b| \/36a +60ab + 25b*

‘ H ‘ Ja? +b2+¢2/6  /6./8a% +12ab +13b7 6\ 8a® +12ab+1307

@ 16n nhadt < sing dat gia tri 16n nhat.
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Cau 42:

Cau 43:

B3

Néu b:0:>sina=7.

2 2 2
N&u b;tO,détt:E hi 36a2 +60ab+25k; :36t2 +60t+25:
b 8a” +12ab+13b 8t°+12t+13

f(t).

Khi d6 Maxf(t)=g<:>t=12.Dodé %=12.Chon a=24b=2=>c=-27.

Mit phéng (@) di qua M(LL1), nhan n=(24;2,-27) lam vec-to phép tuyén, nén cé
phuong trinh 1a 24(x-1)+2(y-1)-27(z-1) =0 < 24x+2y-27z+1=0.

Trong khong gian Oxyz, cho diém M (1;,—-2;3). Goi (P) la mat phang qua M va cat cac truc
topa d0 lan luot tai AB,C. Viét phuong trinh mat phéng (P) biét biéu thic

1 -+ ! ~+ ! >~ dat gia tri nho nhat.
OA°~ OB° OC

A. x-2y+z-8=0. B. 2x+y-3z+9=0.
C. x-2y+3z-14=0. D. 2x-4y+z-10=0.

Loi giai

Chon C
Goi H la tryc tdm cua tam gidc ABC. Khi d6 OH L (ABC).

Do OH Ia duong cao cua tit dién O.ABC = 12= 12+ 12+ 12.
OH® OA® OB® OC

N + 0;2 + O:CLZZ dat gid tri nho nhat khi OH dat gia tri 16n nhdt < OH =0M .

Mt phéng (P) di qua M va vudng goéc véi OM nén nhan OM =(1,-2;3) lam vec-to phap

Suy ra

tuyén, c6 phuong trinh la 1(x-1)—2(y+2)+3(z—3) =0< x—-2y+3z-14=0.

Trong khong gian véi hé toa dd Oxyz, cho hai di€ém A(15;0),B(3;3;6) va duong thing
X=-1+2t

diy=1-t .Motdiém M thay ddi trén duong thang sao cho chu vi tam gidc MAB nhd
z=2t

nhat. Khi d6 toa d¢ diém M va chu vi tam gidc MAB 1a

A. M (1,0;2);P=2(11+29) B. M(322);P=2(11+29)

C. M(10;2);P=(11++29) D. M($2;2);P=(11+29).
Loi giai

Chon A

Do dai AB=+/22+22+62 =211
Chu vi tam giac MAB nho nhat khi MA+MB nho nhat.
Goi toa d6 cuia M la (—1+2a;1-a;2a).
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MA+MB = [(—2+2a)’ +(-4-a)’ +4a’ +,/(—4+2a)’ +(-2-a) +(2a-6)

MA+MB =+/9aZ + 20 +/9a’ — 362 + 56 = \/(3a)2 +(v20) +\/(6—3a)2 +(v20)

Xét véc to Gz(a;b);\7=(c;d).

Ta cé ‘ﬁ‘+‘\7‘2‘ﬁ+\7‘:>\/a2+b2 /e +d2 2\/(a+c)2+(b+d)2 )

= MA+ |\/|Bz\/(3a+6—3a)2+(J%+\/E)2 2429,

D4u bang xay ra khi 3a —mzlzazlj M(10;2)= P:2(\/1_1+\/E)

6-3a /20

Cau 44: Cho hai diém A(-12;3) va B(7;-2;3) va duong thingd:

X+2 y-3 z-1

> .Goi | la diém

trén d sao cho Al + Bl nho nhat. Tim tong cac toa do ctia | |

A.11. B. 9 C. 7. D. 5.
Loi giai

Chon D

Do diém | ed nén toa d di€ém | c6 dang | (3a—2;,—2a+3;2a+1).

P=Al +BI =/(3a-1) +(1-2a)’ +(2a-2)] +/(3a-9)" +(5-2a)’ +(2a-2)’

P=+17a%—18a+6++/17a>—82a+110

P=\17 \/az—@a+£+\/a2 82a+@]

17 17

sl SR O
e SRR

Xétvécto u=(ab);v=(c;d).

Ta c6 ‘ﬁ‘+‘\7‘2‘ﬁ+\7‘:\/a2+b2 +/c? +d? 2\/(a+c)2+(b+d)2 )

Do d6 P>x/l_7\/(ag+ﬂaj2+(£ LJ «/_ 322 L 16.21 3

17 17 17 17 172

9 21

a_i -
17 __1r :>3(a—9j 4—1—a:>a=1.

1
DAu bang xav ra khi a
& xay 4 . 321 3

17 17
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Vay tong cac toa do ctia | la 3.1-2-2.1+3+2.1+1=5.

Cau45: Cho d :%‘1%:% va céc diém A(3;0;0); B(0;—6;0); C(0;0;6). M Ia diém thude d sao

cho [MA +MB +MC| nho nhat. Khi d6 MA? bing:

A. 2. B. 3. C. 4. D. 5.
Loi giai
Chon C
X=1+2t
drﬁi:l:5:>y:t
2 1 1

DiémM ed = M(1+2t;t;t). Ta co

MA =(2-2t;~t;-t)

MB = (-1-2t;6—t;~t)

MC =(-1-2t;~t;6-t)

— MA+MB + MC = (—6t,—6—3t;6—3t)

MA -+ MB + MC| = /(~6t)° +(-6-3t)" +(6-3t)" =54t + 722 /72

Dédu “=" xdy ra <t=0= |\TA=(2;0;0)

Do do:

Vay MA? =4
X=4+3t
Cau 46: Trong khong gian véi hé toa d6 Oxyz cho duong thang c6 phuong trinh d :{y=1-t vaba
z=5+2t

diém A(L1;2); B(-LL1); C(3;3,0). M la diém thuéc d sao cho biéu thic
P =MA? + MB’ + MC? dat gia tri nho nhat. Khi d6 tong cac toa dd cia M 1a:

A. 37—6 B. 11. C. 12. D. 57—5

Loi giai
Chon A
biémM ed = M (4+3t;1-1;5+2t). Ta c6
MA =(-3-3t;-t;-3-2t)
MB = (-5-3t;-t;—4-2t)
MC =(-1-3t;-t;-5-2t)

323 S 323

2
Do d6 P = MA* + MB? + MC? :42t2+102t+85:42(t+£j +—2>—
14 14 14
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Cau 47:

Cau 48:

= I:)min = g
14

_17:M(5 _31_18]

- Mue

Vay tong cac toa do cia M la ?
X=1-t
Trong khong gian véi hé toa &6 Oxyz, cho duong thang cé phuong trinh d:{y =2+t vaba
7=t

ditm A600, B030, CO004. M 1a diém thudc d sao cho biéu thitc
P =MA? +2MB? +3MC? dat gia tri nho nhat. Khi d6 tong binh phuwong cac toa d6 cia M
la:
A.6. B. 7. C. 8. D. 9.

Loi giai
Chon A

BX, = X, +2X5 +3X. X =1
Goi | 1a diém thoa IA+2IB+3IC =0=>{6Y, =y, +2y, +3Y. =1y, =1——1 11,2 .

6z, =z, +22; + 3z z, =2

— — 2 — — 2 N 5 2
Tacé: P=MA? +2MB? +3MC?* = MI+IA +2 MI+IB +3 MI +IC
—6IM2+2MI. IA+2IB+3IC +IA? +21B? +3IC? =6IM? + IA? +2IB? +3IC?,
Khi d6 P dat gid tri nho nhat < 6IM? nho nhat < IM? nho nhét.
ViMed=M 1-t;2+t;—t . Suyra IM = —t 1+t —t—2 .
Tacd IM2= —t *4+ 14t °4+ —t—2°=3t246t+5=3t+1°+2>2.
Diu "="xayra <t=-1.Suyra M 2,11 .
Vay tong binh phuong cac toa do cia M 1a: 6.
X=1-t

Trong khong gian véi hé toa &6 Oxyz, cho duong thang c6 phuong trinh d:{y=—-2+tva
7=2t

hai diem A 14,2 , B —1,2,4 . M la diém thudc d sau cho dién tich tam giadc MAB nho
nhat. Khi d6 hoanh do caa M 1a:

A -2 B. 2. c i p. -&
7 7 7 7
Loi giai
Chon A

ViMed=M 1-m;—2+m;2m — L AM = -m;m—6;2m—2 va AB — -2,—-2.2 .
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Khi d6 [ﬁa’;m}: —6m-+16:2m—4: —4m-+12 |

2
Y, qen s . lj— — 1 19 2 42
. = — . = — _— - >
Ta c6 dién tich AMAB la: S,z 2‘[AB,AM H 2\/8 N7 n + o
] 42 19 19
Do do: minS =—— Dau"="xayra Jim——==0&m=—.
AMAB 7 y \/7 7
19 12

Vay khi dién tich tam gidc MAB nho nhét thi hoanh d¢ caa M la: 1— =7

Cau49: Cho mit phang (P):x+y+z—-4=0. Tim difm M €(P) sao cho MA+MB nho nhat, biét,
A(1,0;0),B(1;,2;0).
A M($12) B. M(0,1:3) C. M(20:2) D. M (ﬁ;z;lj

Loi giai

Sew

Chon D

Ta thdy réng diém A va B nam cing phia so v6i mit phing (P) nén ta sé 14y diém A’ d6i

xting véi diém A qua mit phang (P). Vecto chi phuong ctia duong thing AA” 1a u(L11).
Xx=t+1

Suy ra phuong trinh duong thang AA’ 1a AA':sy=t , toa d6 I la giao diém ctia duong
z=t

thang AA’ va mit phang (P) 1a 1(211)= A'(3,2;2)

Ta c6 MA+MB=MA'+MB > A'B. D4u “=" xay ra khi va chi khi diém M = A'BN(P)

X=3+2t 3
Ta c6 phuong trinh duong thang A'B:{y=2 =M (5;2;%)
7=2+2t

Cau 50: Cho mat phang (P):x+y+2-4=0 Ty digm M €(P) sa0 cho IMA—MB| 16n nhat, biét
ALL1) BEXL0)
A. M(L21). B. M(0;2;2). C. M(ZL1L2). D. M(3;10).

Loi giai
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Chon C
A

. (P,

M

Ta co (1+1+1—4).(1+1+O—4) >0 nén {M } = AB m(P). Minh nghi doan nay thay giai thich
vi sao M la giao ctia AB v6i (P) bang cach stt dung bat dang thikc tam gidc

Puong théng (AB) qua diém A(L;L1) va cé vecto chi phuong AB = 0;0;—1 .

x=1
x=1 L x=1
Phuong trinh (AB):{y=1 .Xéthe y_l t oly-=1.
z=1-
z=1-t z2=2
X+y+z-4=0

Suyra M(L12).

Cau 51: Cho mgt phang (P):x+y+2-4=0 Ty digm M €(P) sa0 cho IMA—MB| 16n nhat, biét
ALL1) B(0;15)

33 3 333 3 3 3 3 3
Loi giai
Chon D
A
'VL/,L (P)
o
\\ |
“a,
A"~

Ta c6 (1+1+1-4).(0+1+5-4) <0 nén A va B ndm khéc phia so véi mat phang (P).
Goi A’ la diém d6i xting véi A(LL1).
IMA—MB| <|MA'—~MB| < AB do d6 |[MA—MB| 16n nhat khi {M} = AB(P).
X=1+t
Goi A la duong thang qua A(LL1) va vudng gbéc véi P . Phuong trinh A @iy =1+t
z=1+t
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Cau 52:

4
X=1+t X_§
=1+t
Goi | =AnP.xéthel' =T =><y:£$|[£,ﬂ,ﬂ]
z=1+t 3 333
X+y+z—4=0 |,_4
3
555
Khi d6 | 1a trung diém AA’ suy ra toa do A’ § § 3/
52, 10
Duong thang BA' qua diém B(0;15) va c6 vecto chi phuong BA'= 3 5—3 .
x=2t
3
Phuong trinh  BA' : y:l—l—gt
z_S—Et
3
X:Et 10
3 X=—
5 3
=14t
Xét hé phuong trinh {7~ ~ ' 3 = y:%
z—S—Et -5
3 Z:?
X+y+z—-4=0
Suy ra M E Z 2 .
3'3° 3

Cho mit phing (P):x+y+z-4=0.Tim diém M €(P) sao cho MA? +2MB?* nho nhat, biét
A(L21), B(0;1,2).

A. M(E;E;Ej. B. MF;E;ZJ. C. M(112). D. M(E;E;Z).
9 9 9 33 9 9 3
Loi giai
Chon A

-Goi | 13 diém thoa man: IA+2IB=0=1 —[% g gj

- Khi d6: MA +2MB? =MA +2MB" = (Ml +1A) +2(MI +1B) =3MI?+ IA® + 21B2 =3MI% +2
= MA? + 2MB? nho nhat khi va chi khi Ml nho nhat khi va chi khi M 14 hinh chiéu vudng
goc ctia | trén mit phing (P). Khi d6 MI la duong thing di qua | va nhéan vecto phap

tuyén ctia (P) lam vecto chi phuong
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Cau 53:

x:1+t
3
, . 4
Suy ra Ml c6 phuong trinh y=§+t.
z:§+t
3
1 =2
X=—=+t o
3
4 X:§
. . AT n o A Y=ot
-biém M c6 toa do la nghiém cua hé y 3+ = 9 :>M=(§;E;£]_
14 9 9 9
5 y=—
Z:§+t 9
17
X+y+2-4=0 z:?;

Cho mit phing (P):x+Yy+z-4=0.Tim diém M &(P) sao cho MA? +2MB? nho nhat, biét
A(L21), B(0;1,4).

1 10 25
A M| ——;— |. D. M(112).
A [9 : gj (11:2)
Loi giai

Chon A

C s s Ty S 1.4
- Goi | la diém thoa man: IA+2IB:0:>I:(§;§; j
- Khi do:
MA2+2M82:W\2+2W3'2=(W+|_A')2+2(W+E)Z=3M|2+|A2+2|52=3M|2+2—32

= MA? + 2MB? nho nhét khi va chi khi Ml nho nh4t khi va chi khi M 14 hinh chiéu vudng
goc ctia | trén mit phing (P). Khi d6 MI 1a duong thing di qua | va nhén vecto phap
tuyén cua (P) lam vecto chi phuong

x=l+t
3
4
=—+t.
y 3

z=3+t

Suy ra Ml c¢6 phrong trinh
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1 t--2

X=—=+t 9

3 1
X=3 110 25
-biém M c6 toa do la nghiém ctia hé 1y =—+t R 9 =>M=| —;—;—
3 10 9'9"9

z=3+t =79

X+y+z-4=0 z—é

9

Cau54: Cho mit phing (P):x+y+z—4=0. Tim difm M (P) sao cho \W\+3W+2W\ nho
nhat, biét A(1,11), B(12;0), C(0;0;3).

A. M(3132). B. M 1;§;E ) C. M 3?? ) D. M §;1;§
2 2 333 3 2
Loi giai
Chon B
) g , N T o = 2 77
-Goi | 1a diém théa man: IA+3IB+2IC=0=1 = g;g;g

- Khi d¢6: ‘W+SW+2M—C‘ :‘6W+VA+3E+2E‘ - G‘W‘ —6.IM
= ‘m+3W+2W‘ nho nhat khi va chi khi MI nho nhat khi va chi khi M 13 hinh chiéu
vudng géc ctia | trén mit phing (P).Khi d6 MI la duong thang di qua | va nhéan vecto

phap tuyén ctia (P) lam vecto chi phuong

x=g+t
3

Suy ra Ml c6 phuong trinh {y = %+t .

z=z+t
6

x:z+t
3

,_p
Il
| =

x
I

7
? 4 A \ o« A 2 A :_+t
-biém M c6 toa do la nghiém cua hé y 6 &
z:z+t

6

X+y+z-4=0

<
I

N
Il

Nlw pjw P W

Cau55: Cho mit phing (P):x+y+z-4=0. Tim diém M e(P) sao cho |[MA+3MB+4MC| nho
nhat, biét A(L21), B(L2;0), C(0;0;3).
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Cau 56:

A. M(L12). B. M(E;l;lj. C. M(Eé;sj. D. M[E;ﬂ;ﬁj.
6 5 24" 2412

Loi giai

Chon D

-Goi | 1a diém thoa man: IA+3IB+4IC=0= | = 6;1;%

-Khi dé:‘M—A+3W+4M—C‘ :\8W+U&+3E+4E\ :S‘W‘ —8.IM
= ‘W+BW+4M—C‘ nhé nhat khi va chi khi Ml nho nhat khi va chi khi M 13 hinh chiéu

vudng goc ctia | trén mit phang (P). Khi d6 MI la duong thing di qua | va nhan vecto

phap tuyén ctia (P) lam vecto chi phuong

x:1+t
2
Suy ra Ml c6 phuong trinh ¢y =1+t .
Z:E+t
8
_
x:1+t 24
2 X_19
=1+t T o4
-biém M c6 toa do la nghiém ctia hé y & 24:>M: E;ﬂ;ﬁ .
13 31 24 24 12
Z=—+t y=—
8 24
X+y+z-4=0 z—§
12

x-5 y+1 z-11
2 -1

Trong khong gian véi hé truc Oxyz, cho hai dwong chéo nhau d,:

X+4 y-3 z-4
d,: = =
—7 2 3

,- Tim diém | khong thudc d,;d, sao cho d(1;d,)+d(l;d,) nho nhat.

A. 1(525). B. 1(7;3,9) C. 1(7;-2,-11). D. 1(-7;2,11)
Loi giai
Chon A
X=5+t X=—-4-7Tu
Phuong trinh tham s6 d; 1a 1y =-1+2t; Phuong trinh tham s6 d, la<y=3+2u ;
z=11-t z=4+3u

d;;d, Tan lwot 6 vtep 1a u, (12;-1),u,(~7;2;3). Goi AB la doan vuéng goc chung ctia d,;d,
voi A(5+t;—1+2t;11-t); B(—4—7u;3+2u;4+3u).
Tacod AB=(-Tu—t—9;2u—2t+43u+t-7).
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ABU, =0 [-6U—6t+6=0 =-1
Ma | o T RS T Sy rar A(7;3,9):B(31).
62u+6t+50=0

AB.U, =0 t=2
d(I;d,)+d(1;d,)> AB ding thirc xay ra khi | thudc doan AB.Ma véi 1(5;2;5) thi
— 1

Al ZEE .Chon A

Cau 57: Trong khong gian véi hé truc Oxyz, cho A(-13;4),B(2;12). Tim diém M sao cho biéu thuc
P= ‘er W‘ dat gia tri nho nhat.
1., 3. .. 3.,
A M|Z:23). B M[2:-1-1]. < M[-211|.  D. M(-322).
2 . 2 2
Loi giai
Chon A
1
Goi | la trung diém cta AB suy ratoa d¢ | (;2;3] .
Ta co: P = ‘W+W‘ = ‘ZW‘ =2MI >0 dang thitc xay rakhi M =1 Chon A
Cau 58: Trong khong gian véi hé truc Oxyz, cho tam gide ABC véi A(2,0;-3); B(-L-2;4);
C(2;,-12). Tim diém E sao cho biéu thitc P = ‘§+@+E‘ dat gid tri nho nhat.
A. E(L11). B. E(L-11). C. E(-%-2-1). D. E(0;2-3).
Loi gidi
Chon B
Goi G la trong tam tam giac ABC =G(L-11).

Ta c6: P=|EA+EB+EC| =3EG| =3EG >0 = B,,, =0 khi E=G(L-11).
Cau 59: Trong khong gian voi hé truc Oxyz, cho 4 diém A(0;15); B(2;0;0); C(0;0;6); D(2;4;-3).
Tim diém E sao cho biéu thitc P = ‘§A+@ -CE —ﬁ‘ dat gi tri nho nhat.

A. E(l;%;ZJ. B. E(O;—3;%). C. E(-L-30). D. E(2,0;-1).
Loi giai
Chon A

Goi G 1a diém thoa man @G@Hﬁﬂﬁ:ﬁ:G(L%;Zj.
Ta co: P:‘ﬁ+@—@—ﬁ‘:‘ﬁ+@+ﬁ+ﬁ‘ :‘4E‘:4EGZO

=P, =0 khi EEG(l;%;Zj.
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Cau 60:

Cau 61:

Trong khong gian voi hé toa dd Oxyz, cho mit cau (S):(x—3)° +(y+2)* +(z—1)° =100 va mat
phang (P):2x—2y—-z+9=0. Tim M trén mét cau (S) sao cho khoang cach tir M dén (P) 16n
nhat.

A. M(E;—§;—Zj. B. M[_—MEEJ C. M(Q;ﬁ;_Z) D. M(—E;E;Zj.
3 3 3 3 3 3 3 3 3

Loi giai
Chon A
Mat cau (S) c6 tam 1(3;,-2;1) va ban kinh R=10.
[23-2(-2)-11+9

J22 +(-2)%+(-1)?

Khoang céach tir I dén (P) 1a d(1,(P)) —6<R nén (P) cat (S) theo giao

tuyén la mot duong tron (C).
V6i di€m M bat ki trén (S) thi ta ¢6 d(M,(P))<MI+d(1,(P))=16.

D&u “=” xay ra khi va chi khi M 1a giao diém cta (S) va duong thang d di qua I va vuong

goc voi (P).

Puong thing d vudng goc véi (P) nén c6 VICP u= @ =(2-2-1).
x=3+2t

Duong thang d c6 phuong trinh tham s§1a {y=-2-2t =M (3+2t;-2-2t;1-t)ed.
z=1-t

Lai c6 M e(S) = 4t? +4t° +t? :100c>t=i%.

10 (29_—26_—7
33

+) Véi t:€:>M ——?j khi d6 d(M,(P))=16 (thoa man).

+) Voi tz—%:M(%ﬂ;%;%j khi d6 d(M,(P))=4 (khong thoa man).
vy w(2-28,1)
3 3 3)

Trong khong gian vdi hé toa do6 Oxyz, cho tam giac ABC véi A(2;3;4) ; B(-2;-3,0) ; C(2;3;0)
Goi | la tim mdt cau di qua di 3 diém A, B, C. Tim I d€ mdt cau c6 ban kinh nho nhat.
A. 1(0;0;2). B. 1(23;2). C. 1(0;0;0). D. 1(-2;32).
Loi giai
Chon A
Tacé AB=/68, AC=4, BC=4/52.
Ta thdy AB? = AC?+BC? =68 nén tam gidc ABC vudng tai C.
Goi J 1a tam duong tron ngoai ti€p tam giac ABC thi ] la trung diém ctia AB do d6 J(0;0;2).
Mit cau tdm I ¢é ban kinh R=IA>JA=4/17 nén mit cau cé ban kinh nho nhat théa man dé

bai c6 tam I trung voi di€ém J. Vay 1(0;0;2).
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Cau 62: Trong khong gian v6i hé truc Oxyz, cho ling tru ding ABC.A'B'C’,vé6i A(0;0;0); B(0;1;0)

Cau 63:

(\/2_ ; OJ A'(0;0;2).Tim toa d6 diém M thudc canh AA’ sao cho dién tich tam giac
M C'D dat gia tri 16n nhat, véi D 1a trung diém cua BB'.
A. M(0;0;0). B. M(0;0;2). C. M(0;0;1). D. M(O;O;%).
Loi giai
Chon A

Tacoé: AA €0z, M eAA, goi M(0;0;m),0<m<2.
Do ABC.A'B'C’'lang tru ding nén AA'=BB'=CC’.

V3.1

Suy ra, B'(0;1;2); C (— X 2} Vi D la trung diém ctia BB'nén D(0;1;1).

Suyra,M—C’ (i %,Z—mJ,%:(O 1:1— m)

:[M—C'W] :Em—g;gm—g;g], do dé S e :%‘[M—C’W}‘

1 /1 2 3 2 3 _1

Xétham s§ f (m)=4m’-12m+15 trén [0;2] c6 f'(m)=8m-12=0<m :ge[O;Z].
Bang bién thién :
X 3

0 5 2

£ (x) 15 \ / 7

6
Dua vao bbt c6 dién tich tam giacM C'D dat gia tri 16n nhat khi m=0.
Vay M (0;0;0).

Trong khong gian véi hé truc Oxyz, cho mit cau (S):(x+1)° +(y—4)" +2? =8 va hai diém
A(3;0;0); B(4;2;1). Goi M la diém thudc mét cau (S). Tinh gid tri nho nhét cua biéu thic
MA+2MB
A. 22. B. 4J2. C. 62. D. 3J2.

Loi giai
Chon C
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Cau 64:

THAY VIET

Mit cau (S) c6 tam 1(-1;4;0), ban kinh R=24/2.
Tacod IA=+42+42 +0 =22 =2R.
Goi E(1;2;0) la trung diém ctia IA= E (S). Goi F(0;3;0) la trung diém cua IE.

Xét tam gidc IMF va tam gidc IAM c6 % =%=% va goc MIA chung nén AIMF ~ AIAM .

Do dé E:E:AM =2MF .
AM 2

Ta c6 MA+2MB = 2MF +2MB > 2BF = 24% +1? +12 =642

D&u bang xay ra khi {M} =BF n(S).

Vay gi4 tri nho nhat ctia biéu thicc MA+2MB 12 642

Trong khong gian vdi hé toa dd Oxyz, cho ba diém A(12;0), B(3;4;1), D(-13;2). Tim toa
do6 diém C sao cho ABCD la hinh thang c6 hai canh ddy AB, CD va c6 géc C bang 45°.

A. C(59;5). B. C(153). C. C(-311). D. C(37;4).
Loi giai
Chon D
A B
@
45°
D C

Tacd AB=(2;2:1), AD =(-2:1;2).
Suy ra AB L AD va AB=AD.

Khi d6, tam giac ABD, BCD Ian lwgt la cac tam gidc vudong can tai A va B nén
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Cau 65:

Cau 66:

DC = BD+/2 = 2AB
Suy ra DC =2AB < (X +1 Ve —3,2. —2) = (44,2) & C(3,7;4) .

X=t x=1 x=1
Trong khong gian véi hé toa &6 Oxyz, cho ba duong thang d,:1y=0, d,:1y=t,, d,:1y=0.

Viét phuong trinh mit phing di qua diém H(3;2;1) va cit ba duong thing d,, d,, d, lan

leot tai A, B, C sao cho H la triec tam tam gidc ABC.

A. 2x+2y+2-11=0. B. x+y+z-6=0. C. 2x+2y-z-9=0.D. 3x+2y+2z-14=0.
Loi giai

Chon A

Goi A(a;0;0), B(Lb;0), C(30;c).

AB =(1-a;b;0), BC =(0;-b;c), CH =(2;2;1-c), AH =(3-a;2,1).

H la truec tam tam giac ABC
| AB,BC |CH =0 2bc+2c(a—1)+(1-c)b(a-1)=0 b=0
<<ABCH =0 <Ja=b+1 =’ -2°=0= . 9
BC.AH =0 c=2b 2

Néu b=0suy ra B=C (loai).
Néu b= %, toa do A(%;O;OJ, B(l;%;Oj, C(L0;9). Suy ra phuong trinh mat phéang (ABC)
la 2x+2y+z-11=0.

(NGUYﬁN KHUYEN TP HCM) Trong khong gian voi hé toa do Oxyz, cho hinh hop chi
nhat ABCD.AB'C'D’ ¢6 A trung véi goc toa d¢ O, cac dinh B(m;0;0), D(0;m;0), A'(0;0;n)
véi mn>0 va m+n=4. Goi M la trung diém ctia canh CC'. Khi d¢6 thé tich t& dién
BDA'M dat gid tri 16n nhat béng

) B. 2. c = D. 2.
108 4 27 32
Loi giai
Chon C
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Cau 67:

Ta cé A'(0;0;n);B(m;0;0);D(0;m;0);C'(m;m;n);C(m;m;0); M (m; m;%} vGi 0<m,n<4.

Khi do

BD(~m;m;0); BA'(-m;0; n);m(o; mgj[ﬁﬁ] = (mn; mn; mz);[BD, BA'] BM =>m?%n Mat

N w

khac,

V =V, :%‘[BD, BA']W‘ :%mz.n :%m2 (4-m)= %(—mS +4m?) =V = %(—3m2 +8m)

m=0
V'=0 8
m=—
3
N A ~ et v o1y 064 . 8 4
Lap bang bién thién, ta thay V dat gid tri lén nhat Ia >7 tai m :g,n :5.

(NGUYﬁN KHUYEN TPHCM) Trong khong gian véi hé toa do Oxyz, hai mat phéng
Ax—4y+2z—-7=0va 2x—2y+2z+1=0 chira hai mat cua hinh lap phuong. Thé tich khéi lap

phuong d6 la
av-Z. RV RV
8 8 2 27
Loi giai
Chon A

Goi a la d¢ dai cua canh cuta hinh 1ap phwong.
Goi (a):4x—4y+22-7=0,(f):2x—2y+z+1=0.
Canh ctia hinh 1ap phuong 1a khoang cach gitta hai mit phang da cho.

Lay A(O; 0;%) thudc mat phéng 4x—4y+2z-7=0.

‘2.0—2.0+7+4
2

Ja+4+1

Khi d6 a=d(A/(8))= =%=g.
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Cau 68:

Cau 69:

3
Vay thé tich hinh 1ap phuong La: G] _2f

Trong khong gian vdi hé truc toa doOxyz, cho diém A(2;3;0), B(O;—\/E ;0), M (9_\/5 ;2) va

5 )

x=t
duong thangd:{y=0 .Diém C thudcd sao cho chu vi tam giac ABC la nho nhat thi do

z2=2-t
daiCM bang
A. 243. B. 4. C 2. D. ¥

Loi giai

Chon C

Do hai diém A,B ¢§ dinh nén chu vi tam gidc ABC nhé nhat khi CA+CB nho nhat.
Goi C(t;0;2-t)ed, ta cd

CA=(2-t;3;t-2)=|AC|=2t* -8t +17 :\/(ﬁt—zﬁ)erg;
CB =(-t;—V2;t-2)=|CB|="at* -4t +6 =\/(\/§t—\/§)2+4 .

Trong mat phéng Oxy xét hai vecto u = (\/Et —2J2; 3) vav= (\/E —J2t: 2) . Taludn co

‘G‘+‘\7‘2‘D+\7‘ <:>\/(x/§t—2\/§)2+9 +\/(x/§t—x/§)2+4 2\/(ﬁ—2\/§)2+25.

D&u bang xay ra khi M:gcﬂzz.
Vat-242 3 5
Véi t=L thi c(z;oﬁj :W:(—l;—ﬁ;zj oM=L+ 2o,
5 5 5 5 5 25 29

Trong khong gian véi hé truc toa do Oxyz, cho A(LL1), B(0;52), C(-2;0;1)
(P):x—y+z+1=0.Tim diém N €(P)sao cho S =2NA’+NB’+NC? dat gid tri nho nhit.

A. N(—i;ﬁ;éj. B. N(—2;0;1). C. NP;—E;—ZJ. D. N(i—l;—z)
2 2 2 2

Loi giai

2(1-x)—x—-2-x=0
Goi 1(xy;z) la diém thoa man 2IA+IB+IC=0 khi d6 ta c6 <2(1-y)+1-y-y=0
2(1-2)+2-z+1-2=0
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Cau 70:

Ta co

S = 2NA? + NB? + NC? = 2(NI + 1A) +(NT +18) +(NT +1C)

= 4NI? + A’ + 1B® +1C” + 2NI (1A+ 1B+ IC) = 4NI” + 1A’ + 1B + IC”.
Do 1,A,B,C ¢8 dinh nén S =4NI?+I1A?+IB?+I1C* nhd nhat khi NI nho nhit hay N la

hinh chiéu ctia | trén mit phang (P).

Goi A la duong thang di qua I(O;%;%j va vudng gbéc véi mit phing (P) khi dé
X=t
3
Aqy=—-1.
Y 4
5
=2t
y 4
X—-y+z+1=0 t—[——tj+t+ +1=0
X =
X=t
Toa do diém N la nghiém cta h¢ phuong trinh 1y -2 ¢ =
y="_t
Z="+t
4 Z=—+t

:>t:—1:>N —1 §
2 2'4’

~lw

)

(LANG GIANG SO 1) Trong khong gian véi hé toa dd Oxyz, cho ba duong thang

x=1 X=2
d:qy=LteR; d,:< y=u ,uelR; A:XT_1=%=ZT_1. Viét phuong trinh mat cau tiép xuc
z=t z=1+u

véi ca d,,d, va c6 tim thudc duong thang A?

A. (x-1)° +y*+(z-1)" =1.
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Cau 71:

Loi giai
Chon A
Ta cé M, (L10)ed,, vec to chi phwong ctia dudng thang d, 1a: u,(0;0;1).
M, (2;0;1) e d,, vec to chi phuong ctia duong thang d, 1a: u, (0;1,1).
Gia st mit cau c6 tam 1a | vaban kinh R. Do | € A suy ra | (1+t;t;1+t). Ta tinh dwoc:
M, I (t-1-t;0), M,I (0;1-t;t-1)
M3t cau tiép xtc véi ca hai duong thang d, va d, nén ta cd
d(1,d,)=d(l,d,)=R & ‘[M—ilﬂ - ‘[M—im & J-y7e -y -y &1=0
e ! v2

Suy ra 1(10;1) va ban kinh ctia méit cau la: R=1.

Vay phuong trinh ctia mat cau can tim la (x-1)" +y? +(z-1)" =1.

(LANG GIANG sO 1) Trong khong gian véi hé toa do Oxyz cho hai diém
A(1;0;2); B(O;—1;2) va mat phéng (P): X+2y—2z+12=0. Tim toa d0 diéfm M thudc (P)
sao cho MA+ MB nho nhat?

A. M(2;2,9). B. M —E;—E;é .
11 11 11
c w1730 o [ 2 1118
6 6 4 5 55
Loi giai
Chon D

Dé kiém tra duwoc hai diém A,B ndm cuing phia so véi mit phang (P).
Goi A’ la diém d6i xtmg voi diém A qua mit phang (P), ta cé:
MA+MB = MA'+MB > AB . Dau bing xay ra khi va chi khi M = ABN(P),
Ta ¢6 n(12;-2) la mot vtpt ciia mat phang (P). Phuong trinh duong thing AA' qua A
nhan n(L2;-2)1am vtcp, c6 dang;
X=1+t
AA": Jy=2t
2=2-2t

Goi H = AA'N(P), suy ra toa d6 diém H 1a nghiém cta hé phuong trinh :

X =1+t x=0
=2t =-2
y o y = H(0;-2;4)

2+2y—272+12=0 t=-1
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Cau 72:

Do A’ d6ixtng voi diém A qua H = A'(-1-4;6).
Ta c6 A'B(L3;4) la vtcp ctia duong thing A'B, nén phuong trinh duong thdng A'Bco

dang :
X=m

AB: sy=-1+3m.
z2=2-4m

Do M =A'B m(P), nén toa do cua M la nghiém ctia hé phuong trinh:

X=m

y=-1+3m 5 11 18
2 A \ M __;__; -

7=2_4m g1a1hetat1md1roc ( 55 _5J

X+2y-2z+12=0

Trong khong gian véi hé toa dd Oxyz, cho duong thang A: §= y1_ 2;12 va mit phang

1
(P): x+2y+2z-4=0. Phuong trinh duong thang d nam trong (P) sao cho d cit va

vuong goc voi A la

X=-3+t X=3t
A.d:qy=1-2t (teR). B. d:qy=2+t (teR).
z=1-t 1=2+2t
X=-2-4t X=-1-t
C d:{y=-1+3t (teR). D. d:{y=3-3t (teR).
z=4-t 72=3-2t
Loi giai
Chon C
x=t
Phuong trinh tham s6 ctia duong thang A: 1y =1+t (teR).
z2=2-t
Pit A=And=Aecd ma dc (P)= Ae(P)= A=An(P).
X=t =-2
. . » . . y=1+t X=-2
Toa d0 A la nghiém ctia hé phuwong trinh: P & y:_1:> A(-2;-1;4).

X+2y+2z-4=0 z=4
A ¢6 vecto chi phuong G:(l;l;—l), (P) c6 vecto phap tuyén ﬁ:(1;2;2). Goi Jl 1a vecto
chi phwong ctia d .

u Lu IR
Ta co: {d C(P)z{ul lj chon ul=[n,u]=(—4;3;—1).

d_LA a;J_n
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Cau 73:

Cau 74:

Phuong trinh duong thing d qua A(-2;-1;4) va c6 vecto chi phuong u, =(—4;3;-1):
X=-2-4t
y=-1+3t (teR).
z=4-t

Trong khong gian cho diém M (1;,-3;2). C6 bao nhiéu mat phang di qua M va cat cac truc
toa do tai A, B,C ma OA=0B=0C #0.
Al B. 2. C 3. D. 4.
Loi giai
Chon C
Goi (P) la mit phing can tim.
Gia st A(a;0;0), B(0;b;0),C(0;0;c), diéu kién: abc 0.

= Phuong trinh mat phang (P):§+X+E=l.
a

b ¢
OA=0B=0C < a? =+b? =/c? =g =|b| =[] (*).
o Truong hop 1: a,b, ¢ cung ddu.

T (*)= a=b=c= phuong trinh mit phang (P):§+§+§:1<:> Xx+y+z—-a=0.

M(L-3;2)e(P)=1-3+2-a=0<>a=0 (loai). Do dé: khong ton tai mit phing (P) trong
treong nay.
o Truong hop 2: @ cling dau b va trai dau véi C.

Tkt (*)=a=b=-c= phuong trinh mdt phang (P):§+§—§:l<:> X+y-z-a=0.

M(L-3;2)e(P)=>1-3-2-a=0<a=-4=(P):x+y-z+4=0.
o Trudong hop 3: @ cling ddu € va trai ddu véi D.

Tt (¥*)= a=c=-b= phuong trinh mit phing (P):E—X+§=1<:> Xx—y+z—a=0.
a a

M(L-32)e(P)=>1+3+2-a=0<a=7=(P):x-y+z-7=0.
o Trudong hop 4: b cling ddu € va trai ddu véi 2.

Tt (*)= b=c=-a= phuong trinh mjt phing (P):—§+X+£=1<:>—x+ y+z-a=0.
a a a

M(L-32)e(P)=>-1-3+2-a=0<a=-2=(P):—x+y+z+2=0.

Vay tit cac truong hop trén cé 3 mit phang thda man.

Trong khong gian véi hé toa dd Oxyz cho diém E(8;11) .Viét phuong trinh mat phang («)
qua E va cit ntra truc duong Ox,0y,0z lan luot tai A B,C sao cho OG nho nhat véi G la
trong tam tam giac ABC
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A. Xx+y+2z-11=0. B. 8x+y+z-66=0. C. 2x+y+2z-18=0. D. x+2y+2z-12=0.
Loi giai

Chon D

Gia st A(a;0;0),B(0;b;0),C(0;0;c),a,b,c>0.

Khi d6 phrong trinh mét phéng (a) la: X + % + Z_ 1.
a C

Vi mit phang (a)di qua diém E(8;11) nén ta co §+%+1 =1.

.

w|T
w|o

Trong tam G cua tam gidc ABC la G(%;

OG:%\/<312+b2+c2 i

2 2 12 (4+1+1)
Ta co 1:4—+1—+1—>u

> —2a+b+c>36.
22 b ¢ 2a+b+c

2
Ta cé (22 +1? +12)(a2 +b2+cz)2(2a+b+c)2 —a’+b?+c? 2%.

2 1 1 a=12
Vay OG nhonhdtkhiia b ¢  <1b=6.

2a+b+c=36 c=6

Vay phuong trinh mat phéng (a) la x+2y+2z-12=0.

Cau75: (CHUYEN PHAN BOI CHAU) Trong khong gian véi hé toa do Oxyz, cho duong thang
d :%2=ll=§ va mat cau (S):(x—l)2 +(y—2)2 +(z—1)2 =2. Hai mit phéng (P) va(Q)

chra d va tiép xtc véi (S). Goi M, N 1a tiép diém. Tinh do dai doan thing MN.

A. 2.2. B. C. 6. D. 4.

&)

Loi giai
Chon B
Mit cau (S) 6 1(121) vaban kinh R=+2.

IN Ld
Phuong trinh mit phing (IMN) 1a 2(x-1)—(y-2)+4(z-1)=0< 2x-y+4z-4=0.
Mit phang (IMN) cat duong thing d tai P. Khi d6 toa do diém P la nghiém ctia hé

2X—y+4z-4=0
phuong trinh X—2_ y z @P(Z;O;O).

Ta co {IM J_d:>(IMN)J_d.

2 -1 4
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Cau 76:

Cau 77:

Cau 78:

Trong mit phing (IMPN), goi K=MNAIP.

Taco IP=6:IM =+2 = PM =2 = MK = -2 = MN =

J3 3
(CHUY]::N PHAN BOI CHAU) Trong khong gian véi hé toa do Oxyz, cho diém M (l; 2;1).
Mit phang (P) thay d6i di qua M Ian luot cit cac tia Ox,0y,0z tai A B,C khac O. Tinh
gia tri nho nhat caa thé tich khai t dién OABC.

A. 54 B. 6 C. 9. D. 18
Loi giai
Chon C
Gia st A(a;0;0); B(0;b;0);C(0;0;c). Do cat cac tia nén: a;b;c > 0. Khi d6, phuong trinh mét
phing (P) la: (P):§+%+§:1. (P) diqua M(%21) nén: §+§+%:1. Ap dung bat dang
thitc Cauchy ta co: 1:1+2+E23.3 12} =33 2 =V 2>9
a b c abec 6V
Déau "=" xay ra khi: 121 1 Vay, Chon C
a b c 3
X=2+t x=2-2t'
(THTT - 477) Cho hai duong thang d,:{y=1-t va d,:{y=3 . Mit phéng cach déu
z=2t z=t'

hai duong thang d, va d, c6 phuong trinh la
A. x+5y+2z+12=0. B. x+5y—-2z+12=0.
C. x-5y+2z-12=0. D. x+5y+2z-12=0.
Loi giai
Chon D
Tacé d, diqua M,(2;10) c6 vtep U, (L-12), duong thing d, di qua M,(2;3,0)
o vtep U,(=2;0;1). Goi (P) 1a mat phing song song véi d, va d,
thi N =U, AU, = (-1 -5-2) =(P): x+5y+2z+D =0. Mit phang (P)cach déu d, va d,

. D+7, |D+17 R
thi d(Ml,(P)):d(Mz,(P))c>|@|=| @| < D=-12. Vay (P):x+5y+2z—12:O.ChQn

D
(THTT - 477) Cho hai diém A(3;3;1), B(0;2,1) va mit phang (a):x+y+2z-7=0. Duong

thang d ndm trén (a) sao cho moi diém ctia d cach déu 2 diém A, B c6 phuong trinh la
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Cau 79:

Cau 80:

X=t x=t X =—t X=2t
A Jy=7-3t. B. Jy=7+3t. C. qy=7-3t. D. Jy=7-3t.
z=2t z=2t z=2t z=t
Loi giai
Chon A

Vi (d) cach déu A va B nén (d) ndm trén mit phing trung truc (B) ctia AB. Goi M la
: . 3.5 : A g A
trung diém AB thi M (E;E;lj mp(B) di qua M va vudng goéc v6i AB nén c6 vipt

AB=(-3,-10), phuong trinh mp(B): 3x+y-7=0. Dudng thing (d) la giao tuyén cta

() va (B) nén tap hop cac diém thudc (d) c6 toa dd (X;y;z) thoa man hé:

X=t
X+y+z-7=0
d < qy=7-3t(teR). Vay, Chon A
3X+y-7=0 L ot

(SO GD HA NOQI) Trong khong gian Oxyz, cho cac diém A(L0;0), B(-20;3), M(0;0;1) va
N (0;3;1). Mt phang (P) di qua cac diém M, N sao cho khoang c4ch tir diém B dén (P)
gap hai [an khoang c4ch tir diém A dén (P). C6 bao mit phang (P) théa méan dau bai?

A. C6 v s6 méat phang (P). B. Chi cé mdt mit phang (P).

C. Khéng c6 mit phang (P)nao. D. C6 hai mit phang (P).
Loi gidi

Chon A

Gia st (P) c6 phuong trinh la: ax+by +cz+d =0(a* +b”+¢* #0)
ViMe(P)=c+d=0<d=-c.
Vi Ne(P)=3b+c+d=0hay b=0vi c+d=0=(P):ax+cz—-c=0.
Theo bai ra: d(B,(P)):Zd(A,(P))
|—2a+3c—c|:2 la—c]
Jatec?  a?ic?

Vay c6 vb s8 mit phing (P) thoa mén dé bai. Chon A

1.3,

Trong khong gian, cho diém M (5,7, J va mit cau (S): x* +y® +2° =8. Duong thang d

= |a—c| = |a—c| (lubn dung)

thay doi di qua diémM, cdt mit cAu (S) tai hai diém A,B phan biét. Tinh dién tich 16n
nhat S cua tam giac OAB.
A. S=4T. B. S=4. C. S=27. D. S=22.
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Loi giai
Chon A

Mit cau (S) c6 tam O(0;0;0), ban kinh R=2y2 =0OA=0B.

K&OH L AB (H trung diém AB). Ta c6 S, :%AB.OH = OH.AH =OH+/R?-OH .
Dt OH =X, ta c6 OH <OM =1=> x & (0;1] = Spg = X/8— % .

Xét ham sO f(X)=X\/8—_X2,XE(O;1]

2 2
=+/8— 82« >0 vx(0;1]= f (x) dong bién trén (0;1].

JS x? \/8—x2

= max f(x)=f(1)=+7 taix=1.Vay dién tich Sy, 16n nhat S =7.

Cau 81: C6 bao nhiéu mit phang di qua diém M (1,9;4) va cit céc truc toa dd tai cac difm A,B,C
khac gbc toa dd sao choOA=0B=0C.

A. 1l B. 2. C. 3. D. 4.
Loi giai
Chon D
Mt phang (P) cét cac truc toa d6 tai cac diém A(a;0;0),B(0;b;0),C(0;0;c) co dang:
Xy z . 1 9 4 -
(P)'5+E+E=1'VI M e(P):>a+b+E—1( ).
a=b=c
a=b=-c
Ta c6 OA=0B =0C = |a|=|b| =|c|= .
a=-b=c
a=-b=-c

Thtr lai ca 4 treong hop vao diéu kién (*) thdy théa man. Vay c6 4 mit phiang thoa man
Caus82: (BIEN HOA - HA NAM) Trong khong gian véi hé toa dd Oxyz, cho
A(a;O;O), B(O;b;O), C(O;O;C) véi a, b, ¢ dwong. Biét A B, C di dong trén cac tia Ox, Oy, Oz
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Cau 83:

sao cho a+b+c=2. Biét rang khi a, b, ¢ thay ddi thi quy tich tim hinh ciu ngoai tiép t
dién OABC thudc mat phéng (P) c6 dinh. Tinh khoang cach tix M (2016; 0;0) toi mat

phfmg ( P) .

A. 2017. p. 2014 c. 2L p. 215
V3 V3 V3
Loi giai:
Chon B

M3t cau ngoai ti€p OABC c6 dang x* + Yy’ + z%-ax-by-cz=0
A oo w1 abc 3 A s 1% a b c
Tam madt cau la | (E;E;E)luoon ndm trén mat phang (P): E+§+E =lhay Xx+y+z-2=0

Do dé khoang cach d(M; (P)) = 222

V3
(SO BINH PHUOC) Trong khong gian véi hé toa dd Oxyz, cho diém

A(a;0;0), B(0;b;0), C(0;0;c), trong d6 a>0, b>0, c>0 va 1,234 Biét mat phang

a b c
(ABC) tiép xtc véi mat cau (S):(x-1)"+(y-2)° +(z-3)° =§. Thé tich ctia khéi t dién
OABC la
A2 B. 1 C. 3 D. 2.
9 6 8 6
Loi giai
Chon A
. . Xy 2
Ta c6 phuong trinh (ABC) la: " +E+E =1
Mait cau (S)céd tam 1(1;2;3), ban kinh R= ¥
Do mat  phang (ABC) ti€fp  xtc  véi mat  cau (S) nén
1,2,3
d4(;(ABC) =R & 2Dl 6f = (Y =
a c
\/()2 +() =+’
a b c
1,2, 3
Theo BDT bunhiacopski ta co I [(1)2 + (E)2 + (1)2} > % !
2 a b C @ +2°+3) 2
PR . : 2 abc 2
Do do6 dau bang xay ra khi a=2;b=1;c=§:>VOABC =?=5

Phuong trinh mit phang nao sau dy di qua diém M (12;3) va cit ba tia Ox,0y,0z Ian
luot tai A, B,C sao cho thé tich tit dién OABC 1a nho nhat.
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Cau 85:

A. 6x+3y+22+18=0 B. 6x+3y+3z-21=0
C. 6x+3y+3z+21=0D. 6x+3y+2z-18=0
Loi giai
Chon D
Goi A(a;0;0), B(0;b;0) va C(0;0;c)
:E(—a;b;o) va E(—a;o;c)
n= [ﬁ A_Cf] = (bc, ac, ab)

Suy ra dién tich tam gidc ABC la: S, = %‘[E, A—C] = %Jbzcz +a’c?+a’h? (1)

Phuong trinh mit phing (ABC) la: §+ % + é =1
Khoang cach tir diém O dén mit phing (ABC) la:h=d(0,(ABC))= % (2)
a2 b o

Tt (1) va (2) suy ra thé tich ttt dién OABC la

V =1.£\/b2c2+cza2+a2b2.;=labc (3)
32 1 1 1 6
a2 e
Vi diém M e( nentaco l+§+§:1
c
=1 :E Z § 3/— 3,—< <> abc>162 (4)
a b c abc abc
T (3) va (4 )suyrav—gabc>27

Dau “=" xayra < a=3;b=6;c=9

y

Suy ra phurong trinh mit phang (ABC)la: §+€+é:1 & 6x+3y+2z-18=0

Trong khong gian véi hé truc toa do Oxyz, cho mat phéng (P) c6 phuong trinh
3x+y—-z+5=0 va hai diém A(10;2), B(2-14). Tap hop cac diém M(x;y;z) nam trén
mit phang (P) sao cho tam gidc MAB c6 dién tich nho nhat.
A {x—?y—4z+7:0 - {x—?y—4z+14=0

3X-y+z-5=0 3X+y—-z+5=0
o {x—?y—4z+7=0 D {3x—7y—4z+5=0

3X+y-2+5=0 3X+y-2+5=0

Loi giai

Chon C
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Cau 86:

Cau 87:

Ta c6 AB(L-12); vécto phap tuyén ciia mét phing (Q): n, =(3,1-1).
Vi ABn, =0 suy ra AB song song véi mit phing (P) va hai diém A,B nim vé cing mot
phia v6i mit phing (P). Diém M &(P) sao cho tam gidc ABM c6 dién tich nhé nhét, suy

ra S, = % AB.d (M;AB) la nho nhat hay d(M, AB) la nho nhét.

Suy ra M € A=(P)(Q), véi (Q) la mit phang di qua AB va vudng goc véi (P).

Vécto phap tuyén caa (Q) la: % = [E, @} =(-17;4)

Phuong trinh tong quét clia mat phang (Q) la:
~1(x-1)+7y+4(z2-2)=0<=x-7y—4z+7=0

X—=7y—-4z+7=0

Va y tich diéfm M 1z
Y qHy HEv Siem : {3x+y—z+5:0

(CHUY]::N PH VINH) Trong khong gian vdi hé toa dd Oxyz, cho hai diém M (—2;—2;1),
A(L2;-3) va duong thang d :XTJrl = yT_5 = il . Tim véc-to chi phuong U cta deong thang
di qua M, vudng géc véi duong thang d dong thoi cach diém A mot khoang bé nhat.
A.u=(2186). B. u=(10;2). C. u=(34-4). D. u=(22-1).

Loi giai
Chon D
Phuong trinh mit phing («) diqua M va vudng goc véi d la
2(x+2)+2(y+2)—(z-1)=0<=2x+2y—-z+9=0.
Goi H 1a hinh chiéu vuéng goc cia A trén (a). Toa d6 diém H la nghiém cua hé

X=1+2t

X=-3
y=2+2t .
=-2.Vay H(-3-2-1).
z=-3-t <1 ay H( )
z=-1
2X+2y-2+9=0

Goi A la duong thang di qua M va vuong goc véi d . Khi dd, Ac (@) . Suy ra khoang cach
tt A dén A ngan nhat khi va chikhi A diqua H.

Ta c6 HA= (4;4;,-2) 1a mot véc-to chi phuwong ctia A.

Vay véc-to chi phuong can tim la u=(2;2;-1).

(MINH HOA LAN 2) Trong khéng gian véi hé toa d6 Oxyz, xét cac diém A(0;0;1),
B(m;0;0), C(0;n;0), D(L%1)véi m>0, n>0va m+n=1. Biét rang khi M, n thay d6i, ton
tai mot midt cau o8 dinh tiép xtic véi mat phang (ABC) va di qua D. Tinh ban kinh R cua

mat cau do?
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Cau 88:

2 3
A. R=1. B. R=£. C. R:E. D. R:£.

2 2 2

Loi giai
Chon A
Goi I(a;b;c) 1a tdm ctia mét cau. Khi d6, ban kinh R=1D = d(l ,(ABC)).
Phuong trinh theo doan chan ctia mat phang (ABC) la XY +% =1.
m n
a b c

\/(E){( %T - va ID=[(1-a)’ +(1-b) +(1—c)’ .

2 2 2 2 2

Tt m+n=1suyra (lj +(lj +1=(l+lj —i+1=(ij —i+1=(i—lj .
m n m n mn mn mn mn

_|an+bm+cmn—mn|_|an+bm+cmn—mn|

~ N m+n) 1
Nhu thé& d(1,(ABC))= i T (vi mns( ; J =7

Khi d¢, d(1,(ABC))=

Néu an+bm+cmn—mn>0 thi

an+bm+cmn-mn
1-mn B

< a(1-m)+bm+cm(l-m)-m(1-m)=R[1-m(1-m)]

< m’(l-c-R)+m(b+c-a-1+R)+a—R=0 (1)

R

d(1,(ABC))=R <

Vi dang thtic (1) ding véi moi me(0;1) nén

1-c-R=0 a=R

b+c-a-1+R=0<<b=R

a-R=0 c=1-R
Mait khac

2

ID=R < /(1-a) +(1-b)’ +(1-c)’ =R

& \2(1-R)’ +R* =R
= 2(1-R)" =0
< R=1
Twong tw, néu an+bm+cmn—mn <0 thi ta tim dwoc R =-1 (khéng thoa man R>0)
Vay béan kinh médt cau can timlaR=1.
Cho ba diém A(S;ZL‘O), B(O; -1 O),C(O; O;—6) . Néu tam gidc A'B'C' thda man hé thic
A'A+B'B+C'C =0 thi cé toa dd trong tam la:
A. (30;-2). B. (2,-3,0). C. (3-20). D. (3-21).

Loi giai
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Cau 89:

Chon A

Goi G,,G, Ian luot la trong tam AABC,AA'B'C'.

Thi AG,+B'G,+C'G,=0 va GA+GB+GC=0

C6 A'A+B'B+C'C=0 < AG,+B'G,+C'G,+GA+GB+GC+3G,G, =0 <G,G =0
<G, =6,.

Nén hai tam gidc ABC va A'B'C' c6 cung trong tam

= G(10;-2) la trong tam AA'B'C".

Trong khong gian v6i hé toa dd Oxyz, cho hai diém A(—Z; —2;1), B(L‘ 2 —3) va duong théng

:X—;l = yT_S = il . Tim véc to chi phuong u ctia dudng thang A qua A, vudng goc véi d
dong thoi cach diém B mot khoang bé nhat.
A.u=(216). B. u=(22-1).  C. u=(25-29-6). D. u=(10;2).
Loi giai
Chon D

Goi u =(a;b;c) 1a VTCP ctia A véi @® +b? +c? 0.
Ald=2a+2b-c=0 =c=2a+2b=u=(ab;2a+2b).
AB=(3;4;-4) = AB AU =(8a+12b;~10a-6b;—4a+3b)

Tacé: d(B;A) ‘E/\ﬁ‘ \/(8a+12b)2 +(1Oa+6b)2 +(4a—3b)2 \/180a2 +288ab +189b?
a Co: , - -y = =
‘u‘ \/az +b2+(2a+2b)2 5a” +8ab +5b’
Néu b=0 thi d(B;A)=6.
2
Néu b0 thi d(B;A):\/lsox 288X +189 i x= 2.
5x°+8x+5 b
2
Xét ham s8 f (x)= 180;)(2* ZZiX +5189, tap xéc dinh D = R
+8X+
Ta co BBT:
T —0Q ,é +00
5
f(=@) + 0 -

41
36 36

So sanh hai trieong hop trén ta thay d(B;A) nhé nhét bang 6 khi b=0 =c=2a nén A c6
1 VICP u=(10;2).
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Cau 90:

THAY VIET

Cach 2: (Nguyén Tri Chinh)

(d)

(P)

Goi (P) 1a mit phang di qua A(-2;-2;1) va c6 vec to phép tuyén d=(2;2;-1) (d=(22-1)

la véc to chi phuong cua d ), nén phuong trinh (P) la: 2x+2y—-z+9=0

Goi (D) la duong thang di qua B(1;2;-3) va vudng goc (P) thi phuong trinh (D) la:
x=1+2t

(D):qy=2+2t.
z=-3-t

Vé BH L(P),H <(P).

Giai phuong trinh: 2(1+2t)+2(2+2t)—(-3-1)+9=0 <%t =-18<t=-2 = H(-3,-2-1)

Vé BK LA KeA, c6 d(B,A)=BK, d(B,(P)):BH :—|2+4+3+9| -6

C6 BK>BH =6.

Do d6 BK nho nhét khi K=H . Suy ra K(—3; —2 —1)

Suy ra (A) di qua A(-2-21) va K(-3,-2-1).

Nén véc to chi phuong ctia duong thang (A) la KA=(1,0;2).

Trong khong gian véi hé toa d6 Oxyz, cho duong thang d :X%z = yT_l = il Viét phuong

trinh mat phang (P) chtta duong thang d va cat cac truc Ox,Oy Ian luot tai A va B sao

cho duwong thang AB vudng goc véi d .

A. (P):x+2y+5z-4=0. B. (P):x+2y+5z-5=0.

C. (P):x+2y—-z-4=0. D. (P):2x—-y-3=0.
Loi giai

Chon A
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Cau 91:

Cau 92:

Goi A(a;0;0),B(0;b;0) = AB =(-a;b;0)

d diqua M(2,10) vacod1VICP u=(L2-1).

AB1ld=ABU=0 =-a+2b=0 =a=2b = AB=b(-210) =bv véi v=(-210).
UAV=(L25) nén (P) c6 1 VIPT n= (L25). Vay phuong trinh mit phang (P) la:
X+2y+52-4=0

Trong khong gian véi hé toa do Oxyz, cho ba diém M (3;0;0),N(m,n,0),P(0;0; p). Biét
MN =+/13, MON = 60°, thé tich t&t dien OMNP bang 3.Gid tri ctia biéu thitc A=m+2n? + p?

bang:
A. 29. B. 27. C. 28. D. 30.
Loi giai
Chon A
OM =3,0N =vm?+n?, OP=|p|, MN =+13.
Ta co: MN? =0OM? + ON? —20M .ON.cos 60° <13=9+m*+n*-2.3. m2+n2.%

em?+n?=3ym*+n®*-4=0, WZOQ m’+n? =4 <m’+n*=16 (1).
MN =13 <:>(m—3)2+n2:13 em’+n’-6m=4 =6m=12 =>m=2 (2).
T (1) va (2) =n’=12 (3).

C6 OP L OM,OP L ON. Suy ra OP L(OMN), c6 OM =3,0N =4, OP =|p|.

Ve =3 @%.OP%OM.ON.sinGOO:B ©%|p|.3.4.§=3 =|p|=+3 = p>=3 (4).

Tir (2),(3),(4) A=m+2n?+p?=29.

Trong khong gian Oxyz cho hinh vuéng ABCD; B(3;0;8); D(-5;—4;0). Biét dinh A thudc
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mat phang Oxy va c6 toa d6 la s nguyén. Khi dé ‘@+ @‘ bang

A. 510 B. 6410. C. 1046. D. 105
Loi giai
Chon B
M
K
BG.0.8) Alxcy:0)
C g D(-5:-4:0

Ta c6 [CA+ B =[cM| =2|cK]

\@\:J(—s—s)z +(~4—-0) +(0-8)" =12

BD =12 < BC =6+/2 = CK =+/CB? + BK? =§CB=3\/1_O

‘@+@‘z6x/f0

Cau 93: Trong khong gian Oxyz cho di€ém A(2;4;-1); B(1;4,-1);C(2;4;3); D(2;2;-1). Biét M(x;y;2),
d& MA? + MB? + MC? + MD? dat gia tri nhé nhat thi x+y+2z bang?
A.7. B. 8. C. 9. D. 10
Loi giai
Chon A
s A e in 714,
Goi G la trong tam cua t@ dién ABCD G (5,3, j
Ta cé GA+GB+GC+GD =0
MAZ + MB? + MC? + MD? = (MA) +(MB) +(MC) +(MD)
= (MG +GA) +(MG +GB) +(MG+GC) +(MG +GD)

— AMG? +2.%(€A+@+@+@)+GN +GB2+GC2+GD?
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Cau 94:

= 4MG? + 2.MG.0+ GA? + GB? + GC? + GD?

Tac6 G,A B,C,D c8 dinh nén GA? + GB? + GC? + GD?1a hang sd.

D& MA’ + MB? + MC? + MD’ dat gia tri nho nhat thi MG’ dat gia tri nho nhat
. 7 14

MlnMGZ =0=>M=G=>M|—-;—;0|=>Xx+y+z2=7

3 3

Cho hinh chép S.ABCD biét A(_2;2;6), B(_3;:L.8), C(_LO;Y), D(1;2;3). Goi H la trung

diom cta €D, SHL(ABCD) paihsi chop S.ABCD co the tich bing % (dvtt) thi c6 hai
diém S, S, thda man yéu cau bai toan. Tim toa do trung diém I cua S;S,.
A. 1(0;-1;-5). B. 1(10:5). C. 1(0:L5). D. 1(-10;-5).

Loi giai

D(1:2:3) 4(-2:2:6)
AB=(-L-12 L
A ) [AB;AC]=(3:3:3)
facorAc=(r-z1) = [AC;AD |=(6:6:6)
AD =(3;0;-3) ’ =(6:6;

= Spgep = Saasc T Saacp = %(‘[E’A_C.]""‘[A_C’ym]‘) (3\/_ 6\/_) 9\/_

CD c6 trung diém H(0;15). Vi SH L(ABCD) nén duong thing SH c6 vtcp u=n
X=t
=[ AB;AC | =(3,3,3)=> vtcp khic ctia SH 1a (L11) = SH :{y =1+t (teR)
Z=5+t
SeSH = S(t;1+t;5+t) = HS =(t;t;t).
Theo gia thiét V, ,scp =2?7 @%SH.SABCD =2 1\/' 3t > 9*/_ 27 olf=3
t=3 =5,(34:8)

t=-3 =5,(-3-2 2). Vay S, ¢6 trung diém 1(0;15).
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y—6

Cau 95: Cho diém 1(1;7;5)va duong thang d :XT_l =2 —= % Phuong trinh mét cau c6 tam | va

Cau 96:

-1
cat duong thang d tai hai di€m A, B sao cho tam giac dién tich tam giac IAB bang 2+/6015

la

A. (x=1)"+(y-7)" +(z-5)" =2018. B. (x-1)*+(y-7) +(z-5)" =2017.
C. (x=1)"+(y-7)"+(2-5)" =2016. D. (x-1)" +(y-7)"+(z-5)" =2019.
Loi giai

‘r?:]:

b

Goi H 1a trung dlem cua AB = IH L AB.
d c6 vecto chi phuong U =(2;-13)va di qua M (16;0)

Tacd IM = (0;-L-5)= [G; W] =(8,10;-2).

Vay IH=d(1;d) ‘[G W] _fE 102y =23

‘ ‘ 2? +(—1)2 +3
Ta & Sue=2E05e L 1H.AB = 2./6015 < = 2[ 3.AB = 24/6015 <> AB = 24/2005
= HA=+/2005.

M3t cau (S) can tim c6 ban kinh R = IA=VHA? +IH? =/2005+12 =+/2017
=(S):(x=1)° +(y-7) +(z-5)" =2017

X=-1+t
Cho diém 1(0;0;3) va duwong thang d:{y=2t . Phuong trinh mit cau (S) cd tam | va cat
z=2+t

duong thang d tai hai diém A, B sao cho tam giac IAB vudng la:
A. x2+y2+(z—3)2:g. B. X*+y*+(z- 3)

C. x2+y2+(z—3)2= D. x2+y2+(z—3)

w| N
oolb “"°°

Loi giai
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Cau 97:

Cau 98:

Chon B
Tam giadc IAB la tam gidc vuong, ma IA=1B =R nén tam gidc IAB vudng can tai | .
R

Khi d6 IH =d(1;(d)) 5

(Véi H 1a hinh chiéu ctia | trén duong thang d .

Tacéd H(-1+t;2t;2+t), IHu, =0= H(_—Z;E;Zj: IH =£:>R=&.
3’3’3 3 3
Vay phuong trinh mat cau (S) x* +y? +(z-3)" = g

Cho diém A(2;5,1) va mit phing (P):6x+3y—2z+24=0, H 1a hinh chiéu vudng goc ctia
A trén mit phiang (P). Phuong trinh mit cau (S) c6 dién tich 784z va tiép xtic véi mit
phéng (P) tai H, sao cho difm A ndm trong mit cau la:
A. (x—8)" +(y—8) +(z+1)" =196.

. (x+8) +(y+8) +(z-1)° =19.
196.

B
C. (x+16)2+(y+4)2+(z—7)2
D. (x-16)" +(y—4) +(z+7)" =196.

Loi giai
Chon A
X=2+6t
Phuong trinh duong thang qua A va vudng goc v6i mét phing (P) c6 dang: {y=5+3t(d)
z=1-2t

Khidé {H}=dn(P)=H(-4;23). Tacé S =47R* = R=14.

Do mit cau (S) tiép xtic v6i (P) tai H nén tam | cta mit cau thudc duong thang d .

t=1
t=-3
Khi d6 ta duoc toa do diém 1(8;8;-1). ( Tam 1 (—16;—4;7) loai do khong théa man IA<R ).

Nén toa do |(2+6t;5+3t;1-2t) va IH :14<:>(6t+6)2+(3+3t)2+(—2—2t)2:196<:{

Vay phuong trinh mét cau (S)cé dang: (x—8)° +(y—8)"+(z+1)" =196

Cho mit phing (P):Xx-2y-2z+10=0 va hai duong thing Al:xlz :%z 2—11,
) :XT_Z :%:%3. Mat cau (S) c6 tam thudc A,, ti€p xtic véi A, va mat phéng (P), co
phuong trinh:
2 2 2
A, (X=D2+(y+1)%+(2-2)? =9 hodic (x-l—zlj +(y—9 +(z+gj =%1.
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Cau 99:

2 2 2
B. (x+1)°+(y-1%+(z+2)*=9 hosc (x+1—1j +(y+zj +(z—§j _8t
2 2 2 4
C. (x=1)*+(y+1)*+(z-2)*=9
D. (x=1)°+(y+1)*+(z-2)*=3.
Loi giai
Chon A
A X—2 z-1 , _ t+10
Tam IeAl:T:%:_—lzﬂ(ZH;t;l—t) 6 d(l,(P)):%
Lay M(20;-3)eA, =Ml =(t;t;4-t); U, =(L14) tinh [ MIu, |=(5t-4;4-5t;0)
MI,uy, || [5t—4
d(1;,) ‘[ ﬁd}‘ | |
W
t=-1
5t—4| [t+10]
T =d(I;(P = .
aco d(;4,)=d(1;(P))=R < 3 s 27
2
Véi t=-1=1(3-1%2); R=@=3phu’0’ng trinh mat cau: (x=1)°+(y+1)°+(z-2)*=9
7+10‘
A 2 2 2

V()lt:z:>|[11 ! 2) R:2—=3 phuong trinh mdt cau: (X—l—lJ +(y—z) +(Z+§j _8

2 2'2° 3 2 2 2 4

Trong khong gian véi hé toa dd Oxyz, cho (P):x+4y—-22-6=0,(Q):x-2y+4z-6=0. Lap
phuwong trinh mat phang (a) chtta giao tuyén cua(P), (Q) va cit cac truc toa do tai cac
diém A, B,C sao cho hinh chép O.ABC la hinh chép déu.
A. x+y+z+6=0. B. x+y+z-6=0. C. x+y-z-6=0. D. x+y+z-3=0.

Loi giai
Chon B
Ta c6 N, =(14-2); ng =(1-24), d =(P)(Q) chon duoc U, =| 1,\ng |=(12-6,-6).
Do O.ABC 1a hinh chop déu nén la OA=0B=0C suy ra toa do ctia A(m;0;0) hodc
A(-m;0;0); caa B(0;m;0) hodc B(0;—m;0) va C(0;0;m) hodc C(0;0;—m) véi m>0.
Gia st A(m;0;0); B(0;m;0); C(0;0;m) theo phuong trinh doan chdn ta o

(ABC): XYy Z 1o xty+z=m o6 vecto phép tuyén n, =(111), lap luan twong tu ta
m m m

6 cac vecto phap tuyén khac la nj =(-111), n: =(L-11), nj =(L1-1).
Do (@)=(ABC) la mit phing x4c dinh nén chi dugc nhén 1 trong 4 vecto trén, («)chtra d
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ta co N, Us=0suyran, =n= (L11).

x=0 Xx=0
Tim mot diém giao ctia (P)va (Q) ta cé x=0 xét hé <x+4y—-2z2-6=0 < 1y =3 duoc toa
X—2y+4z-6=0 z=3

d6 diém M (0;3:3).
Phuong trinh mit phing («):1(x—-0)+1(y—3)+1(z-3)=0 < x+y+2-6=0.

Céu 100: Trong khdong gian vdi hé truc toa do Oxyz,cho tit dién ABCD c¢6 diém A(l;l;l), B(2;0;2),
C(-1;-1;0),D(0;3;4). Trén cac canh AB,AC,AD lan lugt 13y cc diém B',C’,D’ thoa:

AB, + AC, + AD' = 4. Viét phuong trinh mit phang (B'C'D’) biét tit dién AB'C'D’ c6 thé tich
AB" AC’" AD
nho nhat?
A. 16x+40y—44z+39=0. B. 16x+40y+44z-39=0.
C. 16x—40y—-44z+39=0. D. 16x-40y—-44z-39=0.
Loi giai

Face: Nguyén Quan

Chon A

Vigen  AB AC' AD'

Viees AB AC AD’

Maét khac 4= AB AC + AD _3§/AB . AC : AD

AB' AC" AD' AB" AC' AD’
Suyra AB AC AD _64_ V' 21\, 20,
AB'AC''AD' 27V 64 64

AB" AC' AD' 3
Vmin g = = = .
AB AC AD 4

Do d6 (P) di qua trong tam G(

l\)ll—‘
-bloo

7
Zj cua tit dién ABCD va song song voi (BCD)

:[ﬁ,@]:(mo;—n)
Vay (P):16x+40y—44z+39=0.

Cau 101: Trong khong gian véi hé toa dd Oxyz, cho mat phang « di qua diém M 1;2;3 va cat cac
truc Ox, Oy, Oz lan luot tai A,B,C ( khac gdc toa d¢ O) sao cho M la truc tam tam giac
ABC . Mit phang o c6 phuwong trinh la:

A. X+2y+32—14—0.B. %+%+%—1:0.

C. 3x+2y+z-10=0. D. x+2y+3z+14=0.

Loi giai
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Cau 102:

Cau 103:

Face: Nguyén Quan

Chon A
T dién OABC vudng dinh O, M la triec tam AABC.
AB L OC
= ABJ_(OCM):> AB L OM (*)
AB L CM
AC 1 OB
= AC J_(OBM ):> AC L OM (**)
AC L BM

Tt d6 (*), (**) suy ra OM L (ABC)
= (ABC) c6 vecto phap tuyén la OM = (1;2;3).
= (ABC) c6 phuong trinh: 1.(x—1)+2(y—2)+3(z—-3)=0< x+2y+3z-14=0.

Trong khong gian véi hé toa dd Oxyz, cho diém N(1;1;1). Viét phuong trinh mit phing
(P) cit cac truc Ox,0y,0z lan luot tai A B,C (khong trung vdi goc toa d90O) sao cho N la
tam duong tron ngoai ti€p tam giac ABC
A. (P):x+y+z-3=0.B. (P):x+y-z+1=0.
C. (P):x—y-z+1=0.D. (P):x+2y+z—-4=0.
Loi giai
Face: Nguyén Quan
Chon A

Phuong trinh mit phing (P):§+%+§:1, A(a;0;0),B(0;b;0),C(0;0;c)

N(l,l,l)E(P)Qg'FB'FE—l (1)

{NA:NB @{(al) +1+1=1+(b-1) +1®{a:b o

NA=NC  |(a-1)"+1+1=1+1+(c-1)° (a=C
(do AABC c6 3 gdc nhon va c6 tdm duong tron ngoai tiép N (1;1;1) nén ta c6 a,b,c>1)
Tk (1) va(2) tacd: a=b=c=3.
Vay phuong trinh mit phang (P):x+y+z-3=0

Trong khong gian véi hé toa dd Oxyz,cho hai duong thang d,,d,Tan luot c6 phwong trinh
X=2 y-2 7-3 Xx=1 y-2 z-1
2 1 3772 -1
duong thang d,, d, la:

d, . Phuong trinh mit phang () cach déu hai

A. 7x—-2y—-4z=0. B. 7x-2y-4z+3=0.
C. 2x+y+3z+3=0. D. 14x—-4y-8z+3=0.

Loi giai
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Cau 104:

Face: Nguyén Quan

Chon D

d, cd vtep Jl =(2;1;3) va di qua diém A1(2;2;3).

d, c6 vtep U, =(2;-1;4) va di qua diém A, (1;2;1)
n=|u;u, |=(7:-2,-4), AA =(-1;0;-2); [u;u, | AA =10
Suy ra d,, d, chéo nhau.

Do d6(«) di qua trung diém | (g;Z;Zj ctia AA, covtptlan
Vay phuong trinh (o) la 14x—4y-82+3=0

Trong khong gian voi hé toa dd Oxyz, goi d di qua A(3-11), nam trong mat phang

(P):x—y+z-5=0, dong thoi tao véi A:gzyT_zzé mot goc 45°. Phuong trinh duong
thang d la:
X=3+Tt X =3+t
A ly=-1-8t. B. {y=-1-t.
z=-1-15t z=1
X=3+T7t X=3+t X=3+T7t
C. Jy=-1-8t. D. Jy=-1-t va<{y=-1-8t.
z=1-15t z=1 z=1-15t
Loi giai
Chon C
Goi Ez(a;b;c) 1a vtep ctia d(a2+b2+c2 7&0).
(P):x=y+2-5=0 c6 vtpt n, =(L-L1).
A:§=y7_2=§ co vtep Q=(1;2;2).
Vi d < (P) nén u,;n, =0<a=b—c.(*)
Ta co
THTN a+2b+2c
cos45°:b—i<:>£=g
‘ud‘.uA 2 3Ja’+b*+c?
<8c?-15bc =0
c=0=a=b=u, =a(110)
At 15 -b :

8c:15b:>c=—b:>a:_—7b:>@:_(7;_8;_15)
8 8 8
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X=3+t X=3+Tt
Vay d:qy=-1+t,teR hayd:{y=-1-8t,teR.

Cau 105: Trong khong gian v6i hé toa dd Oxyz, goi d di qua diém A(L‘—L‘ 2), song song voi
1

(P):2x—y—-z+3=0, dong thoi tao véi duong thing A:XTH:y—_zzé mot gdc 16n nhét.

Phuong trinh duong thang d la:
x-1 y+1 z-2 B x-1 y+1 z-2

A. B.

1 -5 7 4 5 3
C. x—1:y+1:z—2.D. x—1:y+1:z—2.

4 5 7 1 -5 -7

Loi giai

Chon B
(P):2x—y-z+3=0 c6 vipt r1(_P;=(2;—1;—1).

x+1 y-1 z |, —
Ai——="—"=— coOvtcp U, =(1,-2;2).

BRI pu,=(1-22)

(d;A) sALd.
qua A(1;-12)

Khi do d — :
vtep U, :[n(P);uA] =(—-4,-5;-3)=—(4,;5;3)

Xx=1 y+1 z-2
4 5 3

Vay d

Cau 106: Trong hé toa do Oxyz goi d di qua A(-1;0;-1) cit A x-1 = y-2 _z +2

sao cho goc gitta d

1 -1
oA X233 y-2 z+3 . .. . . ) 2 N
va A, : T T la nho nhat. Phwong trinh dwong thang d la:
A x+1=X=z+1 B. x+1=1=z+1
2 2 -1 4 5 2
C X_+1=l=2_+1 D. x+1:X:z+1
4 5 2 2 2 1
Loi giai
Chon C

M=dnA, =M (1+2t;2+t;-2-t), m(2t+2;t+2;—t—1)
A, cd vtcp a(—1;2;2).
|21]

36t +14t+9

Goi ¢ la goc giita hai duwong thang d,A,: cosp =
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+)Véit:0:>COSg0:0:>go=%

2 2 2
+)t#0=cosp= VI = zg_5
3\/6++2 3 5+(3+7J
t 9 \t 3
cos —it—_—9
r=5t=
— g, khit= 2= AM = (4-5-2)=>d: XY 2 eponc
7 7 4 5 2
A N . foo1A N . \ g x=-1 'y z+42
Cau 107: Trong khong gian voi hé toa dd Oxyz, cho hai duong thang dl.T=I=—l

Xx=1 y+2 z-2
1 3 -2
d,,d, Tan luot tai A, B sao cho AB ngan nhat. Phuong trinh duong thang A 1la:

d, . Goi A la duong thing song song véi (P):x+y+z-7=0 va cit

x=12t x=6-t
A {y=5 B y=>
z=-9+t
-9
Z=—+t
2
X=06 X=6-2t
C y:g—t D. y:§+t
z=_—9+t z—_—9+t
2 2
Loi giai
Chon B

Aed, = A(1+2a;a;—2-a),Bed, = B(1+b;—2+3b;2-2b).
AB(b-2a;3b—a-2;-2b+a+4).
(P) 6 vtpt n(LL1).

2
All(P)= ABn=0eb=a-2= AB(-a-12a-5-a+6)= ABZ:6a2—30a+6226(a—gj +4—2924—29
X=6-t
AB,,, khi a=2=A 6;5;_—9 ,E=Z(—1;0;1):>A y=E = Chon B
2 2 2 2 2
7=t
2
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. X y-1 742
Cau 108: Trong khong gian véi hé toa d0 Oxyz, cho hai dwong thang dl:EZy_lzT va
X=-1+2t
d,:4y=1+t .Phuong trinh duong thang d vudng géc voi (P):7x+y—-4z=0 va cit hai
z=3
duong thang d,, d,l1a
A X_7:X:Z+4_ B. x—2:1:z+1'
2 1 1 7 1 -4
o Xt2_y _z-1 o ox-2_y_z+l
7 -1 4 7 1 4
Loi giai
Chon B

Goi A, B lan luot la giao diém ctia duwong thang d véi d,,d,; n= (7;1,-4) la mot véc to

phap tuyén cua (P).

Do Aed, = A(2a;1-a;—2+a), Bed, = B(-1+2b;1+b;3) .

= AB=(2b—2a-La+b;5-a).

Theo gi thiét ta c6 duong thang d vuéng géc véi (P)nén AB va n cung phuong, khi d6
—2a+2b-1=7k 2a—2b+7k =-1 a=1

ton tai s6 thuc k sao cho AB=kn<{a+b=k <Ja+b-k=0 <<b=-2.
5—a=-4k a—-4k =5 k=-1

= A(2,0;-1).
Vay duong thang d di qua diém A(2;0;-1) va nhan ﬁ=(7;ZL'—4) lam mot véc to chi

phuong c¢6 phuong trinh: X ; 2_ % _Z 21.

x+1 y-2 z-1

Cau 109: Trong khéng gian véi hé toa dd6 Oxyz, cho hai duong thang A;: 3 L > va
x-1 'y z+ ‘ \ . . X=3 L,
A, 1 53 Phuong trinh dwong thang A song song vdi d:qy=-1+t va cat hai
Z=4+t
duong thang A,; A,la
X=2 X=-2 X=-2 X=2
A.(y=3-t. B. {y=-3-t. C. Jy=-3+t. D. <y=-3+t.
z=3-t z=-3-t z=-3+t z=3+t

Loi giai
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Cau 110:

Goi A, B lan luot 1a giao diém ctia dwong thang A véi A, A,; u= (0;1;,1) 1a mot véc to chi
phuong ctia dwong thang d .
Do AeA = A(3a—La+2;2a+1), BeA, = B(1+b;2b;3b-1).
= AB=(-3a+b+2-a+2b-2;-2a+3b-2).
Theo gia thiét ta c6 dwong thing A song song véi duong thing d nén AB va u cung
phuong,
-3a+b+2=0 -3a+b=-2 a=1
khi &6 ton tai so thuc k sao cho AB=ku<<{-a+20-2=k <J-a+2b-k=2 <{b=1
—2a+3b-2=K —2a+3b-k=2 k=-1
= A(2;33).
Vay duong thang A di qua diém A(2;3;3) va nhan n= (0;-1-1) lam mot véc to chi
X=2
phuong cé phuwong trinh: {y =3-t.
7=3-t

x-12 y-9 z-1
3
thang (P):3x+5y—z-2=0. Goi d'la hinh chiéu caa d 1én (P). Phuong trinh tham s& ctia

d'la

Trong khong gian véi hé toa do Oxyz, cho duong th:fmg d: , va mat

X =—62t X =62t X =62t X =62t
A.y=25 B. Jy=-25t | C. qy=-25 . D. {y=-25t
z=2-61t z=2+61 Z=-2+61 z=2+61
Loi giai
Chon C

Tacé: d qua A(12;9;1) va cd VICP a=(4;31).

(P) 6 VIPT n=(3,5,-1).

Goi (Q) la mit phang chtta d va vudng géc (P).

=(Q) qua A(12,9:1) vaco VPT n,=|an |=(-8;7;11).
=(Q):-8x+7y+11z+22=0.

d' la hinh chiéu cta d 1én (P) nén d'=(P)N(Q). Phuong trinh d ' 1a

X =62t
—8X+7y+112+22=0
Sy =-25
3X+5y-z2-2=0
Z=-2+61
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Xx=1+2t
Cau 111: Trong khong gian véi hé toa dd Oxyz, cho duong thang d:{y=-2+4t. Hinh chiéu song
7=3+t

X+l y-6 z-2

song ctia d 1én mat phang (Oxz) theo phurong A: c6 phrong trinh la

-1 -1
X=3+2t X=3+t x=-1-2t X=3+2t
A.qy=0 . B y=0 | C Jy=0 . D. sy=0

z=1-4t z=1+2t z=5-4t z=1-5t
Loi giai
Chon D
Goi A=dn(O0xz) = A(Z;O;%].

Ldy M(L-23)ed . Goi d’ la duong thang qua M va song song véi A
x=1-t

Phuong trinh d’:qy=-2-t
=3+t

Goi B 1a hinh chiéu song song cia M 1én (Oxz) theo phuong A= B=d'n(Oxz) = B(3;0;1)

Puong thang hinh chiéu song song ctia d lén (Oxz) c6 vec to chi phuong
u=2AB=(2,0,-5)
X=3+2t
Phwong trinh cé dang: <y =0
z=1-5t
Cau112: Trong khdong gian Oxyz, cho hai diém A(3,0;2),B(L2,4) va mit cau (S):
X2 +(y+2)° +(z-1)°=25. Phuong trinh mit phang (a) di qua hai diém A, B va cat mt
cau (S) theo mot dwong tron ban kinh nho nhat la
A. x—-4y-5z+17=0. B. 3x-2y+z-7=0.
C. x—4y+5z-13=0. D. 3x+2y+z—-11=0.
Loi giai
Chon D
(S) c6 tam 1(0;-2;1) va ban kinh R=5.
AB =(-2;2;2); 1A=(3;2;1).
r’=R’—IH? véi H 1a hinh chiéu vudng gdc ctia I 1én mit phang ().

Goi K 1a hinh chiéu vudng géc ctia I1én 1én duong thang AB.
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FooIH, =Ko H=Ko IK L(a).
qua A(3;0;2)

Khi d¢ I .

fdo(@) ot N, =| AB.[AB,1A]]=-12(3:21)

Vay (a):3x-2y+z-11=0.

Cau 113: Trong khong gian Oxyz, cho diém M (-3;3;-3) thudc mit phang (a):2x—2y+z+15=0 va
mat cau (S):(x—2)*+(y—3)* +(z-5)* =100. Duong thing A qua M, nam trén mit phang
(@) cat (S) tai hai diém A va B.Dé& dd dai AB 16n nhat thi phuong trinh duong thang A

la
A x+3:y—3:z +3. B. x+3:y—3:z +3.
1 4 6 16 11 -10
X=-3+5t
C. ly=3 D. x+3:y—3:z +3.
1 1 3
z=-3+8t
Loi giai
Chon A

(S) c6 tam 1(2:3:5) va bén kinh R=10.

(a):2x=2y+2+15=0 co vtpt n,, =(2-21).

IM = (-5;0;-8).

Goi H 1a hinh chiéu vudng goc cua I1én (), K 1a hinh chiéu vudéng géc ctia I 1én AB.
AB? — 4KB? = 4(R? - IK?).

quaH

ABmaX<:>IKmin:IH<:>HEK<:>A{ .

quaM
quaM (-3;3;-3)

Khi doé A — [ :
viepU; =[ [ My, I ]| = (9:36:54) = 9(1:4;6)

X+3 y-3 z +3

Vay A
A 6

Cau114: Trong khong gian Oxyz,cho mdt phang (P):2x-2y-z+9=0 va mit cau
(S):(x=3)* +(y+2)* +(z-1)?=100. Toa d6 diéfm M nam trén mét cau (S) sao cho khoang

3 3 3

cach tir diém M dén mat phang (P) dat gid tri 16n nhat 1a
A. M (—EEE] B. M(g;—ﬁ;—zJ.C M(—Z—;;?;—gj.D

3 3 3
Loi giai
Chon B
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Cau 115:

©
’M;_f ,,,,,,,,,,,, J
(- . ]
P "'j";-—.,_,_ ,__'.‘_‘ o
S
Mt cau (S) c6 tam 1(3;-2;1) va ban kinh R=+100=10. Ta c6 d(l,(P)):w

=6<R= (P) cit mit cau (S) theo giao tuyén la mot dwong tron.

Goi H 1a hinh chiéu vuéng géc ctia | trén (P). Tia IH cit mat cau (S) tai Q va tia ddi cta
tia IH cdt mit cau (S) tai K. Khi &y, KQ la duong kinh cia mit cau (S). Goi N,J lan
lwot 1a hinh chiéu vudng géc cia M trén (P) va cia M trén KQ. AMQK L tai M nén J
nam trén canh KQ. Ta c6 MJHN 1a hinh chi* nhat (N=H =J=90°)=MN =HJ va
0<HJ <HK (Vi HK =16 > HQ =4)= maxd (M;(P))=HK =16. D&u "=" xay ra khi M =K

X=3+2t
(IH) di qua 1(3;-2;1) va cd vtep ﬁ:i):(Z;—Z;—l) =(IH):{y=-2-2t(teR).
z=1-t

3+2;-2-2t1-t). Ta lai 6 Ke(S)e(2t) +(-2t)" +(-t)" =100

)

Véi t—? ? —? —5 = d(M;(P))=16 (nhan).
Vmt_—E:K(—E;E;Ej:d(M;(P))=4(1oai).
3 3’3’3

Nhan xét: Dé bai ban dau yéu cau tim toa do difm M nam trén mat cau (S) sao cho
khoang cach tir diém M dén mat phang (P) dat gia trj nhd nhat. Trong qua trinh 1ap luan
toi thay khong phu hop vi ¢6 vo s6 diém M nén da stra dé lai nhu trén.

Trong khong gian Oxyz, cho hinh hép chit nhat ABCD.AB'C'D’ c¢6 diém A trung véi gbc
ctua hé truc toa do, B(a;0;0), D(0;a;0), A'(0;0;b) (a>0,b>0). Goi M la trung diém cua

canh CC'. Gia tri cua ti s % dé hai mit phang (A'BD) va (MBD) vudng géc véi nhau la
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Cau 116:

THAY VIET

A. C. -1

Wl
=
N |~
S
[y

Loi giai
Chon D

> >
" D(0;a;0) Y

pE B(a;0;0) Cla;a;0)

X}

Ta ¢4 ABCD 14 hinh binh hanh nén AB=DC =C (a;a;0).
Va ACC'A' 1a hinh binh hanh nén CC' = AR = C'(a;a;b).

CC’ ¢6 trung diém M [a;a; gj
BA'=(-a;0;b) va BD=(-a;a;0) = (A'BD) c6 vtpt [ﬁ;@J:(—ab;—ab;—az): vipt khac

cua (A'BD) la [11 b) (vi b>0)

( j (MBD) c6 vtpt [W;ﬁ}:(7;7b;a2j:> vtpt khéc caa (MBD) la

=( - j(w b>0).

2
Theo gia thiét (ABD) L (MBD)< n, Ln, <> n.n, =0 < 2-2(%) =0

Trong khong gian Oxyx, cho mat phang (P):x+2y+2z+4=0 va mit cau
(S):X*+y®+2°—=2x—2y-2z-1=0. Gia tri cia diém M trén (S) sao cho d(M,(P)) dat gia
tri nho nhat la

577 1-1-1
A. (313). B. (g;g;gj. C (5;?;?)' D. (L-21).
Loi giai
Chon C
Ta co: x2+y2+22—2x—2y—22—1:0<:>(x—1)2+(y—1)2+(z—1)2=4
Mit cau (S) co tam 1(1;1;,1), ban kinh R=2
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Cau 117:

[1+2+2+4]

W)=

Vay dé khoang cach tit M dén (P) dat gia tri nho nhat thi M thudc duong thang d di qua

=3>R. Do d6, (S) va (P) khong giao nhau.

tam | ctia mat cau (S) va vudng gdéc véi mat phang (P).

Mit phing (P) ¢6 VIPT n=(12;2)

Puodng thing d diqua | vanhan n=(%2;2)1a VICP nén d c6 phuong trinh 1a:<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>