CHUYEN DE: TIM PIEM THUQC MAT PHANG THOA
MAN PIEU KIEN MIN, MAX CHO TRUOC

A. PHUONG PHAP GIAI TOAN
Dang 1: Diém thudc mit phing théa man hé thire Vé vecto

Cau 1.

Céau 2.

Phwong phap: Cho cac diém A (i =1,_n) vamit phang (o). TIMM e (a) théa |kim

min

Budc 1: Xét | 13k 1A =0=1(x)
Budc 2: |Z kianm S[Zk|MIZ,

Buéc 2: D&u béng xay ra<>M 1a hinh chiéu vuéng géc ciia | 1én mét phang (a).

fgf// A

Cho A(2;1;-1);B(0;3;1);C(4;2;6);(P):x+y-z+3=0.Tim M ¢(P) d¢ ‘m+m

A. M (10;2). B. M(-10;2). C. M(-10;-2). D. M (-112).
Loi giai
Chon B
& Tamticu: | theamin IA+1B=0 < | la trung diém doan thing AB = 1(1,2;0).
% Bién doi: T =|MA+MB|=|MI +1A+MI +IB|= [2MI| = 2.MI .
* T, <Ml < M lahinhchiéucia | 1én mat phang (P).
X=1+t
e Goidladuongthangqua | vad L(P) =d:iy=2+t(teR)
z=0-t
e Med=M(1+t;2+t;-1).
e Me(P)ix+y-z+3=0<(1+t)+(2+t)—(-1)+3=0 <t=-2=>M(-10;2).
C6 thé tim diém M bing phwong phap gia sir nhwr sau:
* Gia st M(a;b;c)
+) Me(P)=a+b-c+3=0()

" {W_(a—l;b—z;c)

. — - a-1=b-2 (2
. Do ||\/|||nP:>aT1='°—12 C@{ 2)

ne =(LL-1) -1 |-a+l=c (3)
a=-1
* Giai hé (1);(2);(8)=ib=0 = M (-10;2)
c=2

(THPT Phan Chu Trinh - Paklak - L2 - 2018) Trong khong gian vdi hé toa 46 Oxyz, cho ba
diem A(2-3;7), B(0;4,-3) va C(4;2;5). Biét diém M (X,; Y,;Z,) ndm trén mp(Oxy) sao cho

‘MA+ MB + MC‘ c6 gia tri nho nhat. Khi d6 tong P =X, + Y, +Z, bang



A. P=0. B. P=6. C. P=3. D. P=-3.
Loi giai

Chon C

% Tamticy: G théamin GA+GB+GC =0« G latrong tim AABC = G(2;1,3).

< Biéndoi: T :‘W+W+WC‘:‘3WG+@+@+@‘:‘3.WG‘=3.MG .
* T < MG, < M lahinh chiéu cia G 1én mat phang (Oxy) = M =(2;1;0)

Vay P=x,+Yy,+2,=2+1+0=3.
Cau3. Cho mat phang (a):2x+y-3z-6=0 va ba diém A(0;-11),B(1-2;0). Biét diém M thugc

mit phing (e) sao cho P =\zm_m\ dat gié tri nhé nhét P . Khi do, P.. c6 gié tri bing bao

nhiéu?
A. P =14, B.P. =3. C. P, =+21. D. P =23.
Loi giai
Chon A
_ 2X, —2Xg _ 1
! 2-1
o A 2 C9TA IR A 2yA_2yB .N-
< Tam ticu: 2IA-IB=0=> Y, :TZO 3'(—1,0,2)
22, —21
hET

< Biéndoi:T :‘2m+5m—6M—C‘ :‘2(W+Vx)+5(W+E)—6(W+E)‘
= |MI'+21A+51B - 61C| = [MI| = MI
% T < Ml < M lahinh chiéu cia 1(-10;2) 1&n mit phang («):2x+y-32-6=0.
X=-1+2t
e Goi d laduongthangqua 1 (-L0;2) vad L(a) =d:iy=t
z2=2-3t
e Med=M(-1+2;t2-3t).
o Me(a)=2(-1+2t)+t-3(2-3t)-6=0=>t=1= M (L1-1)
¢ M(LL-1)=2MA-MB=(-2-13)= R, =[2MA-MB| =2’ +1'+3" = /14
Cha y: Khi gap 16p cau hoi “ Tim gia tri nho nhat cua P = Z‘k,m‘ Vi M 1a mot diém thuoc
mat phing cho trudc”. Thi ta luén c6 két qua Py, = [k|.MI v&i Y k1A =0 . Do d6 & bai toan
trén ta cd thé suy ra P, =MI do > |k|=2+(-1)=1.

Dang 02: Diém thudc mit phing théa diéu kién binh phwong do dai

Phuong phap: Cho cac diem A, B,C vamit phang (). Tim M e(«) théa
T =aMA’ +bMB? +cMC” , e
Budc 1: Xét | :alA+bIB+cIC=0=>1(x)

Budc 2: (budc nay c6 thé bé qua khi lam tric nghiém)



Cau 4.

Caub.

Bién d6i: T = aMA? +bMB? + cMC? = a(W+ﬁ)2 +b(W+@)2 +C(W+ E)z

—(a+b+c)MI?+2MI| alA+bIB+cIC |=(a+b+c)MI
b 2 b b 2
0

Budc 3: YkMA? . . < (a+b+c)MI’
phéng (a).

minmax < M 1a hinh chi€u vuéng goéc ctia | 1én mat

H
o M

Cho hai diém A(-2;3;1), B(5,—6;—2). Biém M(a;b;c) trén mait phang (Oxy) sao cho MA? + MB?
dat gié tri nho nhat. Khi ¢6 a+b+c bang

A 1 B. 0. C. —%- D. —1.
Loi giai
Chon B
re a2 kL TR T . 2 3. 3.1
Xétdieém | thoa mén: IA+IB=0.Suyra | latrung diém doan AB, suy ra I(E_E_E)
Pé thoa man yéu cau bai toan thi M 1a hinh chiéu vudéng goéc cua | trén

(Oxy) =M (g;—g;0)3a+b+c=0

Cho A(L;4;5), B(0;3;1), C(2;-1;0), (P):3x-3y-2z-15=0.Tim M e(P) d¢

(MA2 +MB? + |\/|C2)min

A M (4;—1;0). B. M (6;1;0). C. M (4;1;0). D. M (5;0;0).
Loi giai

Chon A

Xét didm | théaman: IA+IB+IC=0= 1:2:2

Dé thda man yéu cau bai toan thi M 1a hinh chiéu vuéng goc ciia | trén (P)

Goi M (a;b;c)
+) M e(P)=3a-3b-2c-15=0 (4)
IM=(a-Lb-2c-2) __. . a_1 p-2 c-2 [-3a+3=30-6(5
R ( );GM||nP<:>a 1_b-2_c-2 (5)
ne =(3,-3,-2) 3 —2 -2 —2a+2=3c-6 (6)
a=4

+) Giai h¢ (4), (5), (6)={b=-1=>M (4,-1,0).
c=0



45 45 30

Cau 6. Trong khong gian Ozyz, cho A(1;2;0), B(1;—1;3), C(L,—1—1), D[E’_E’E]' Biét diém
M(a;b;c¢) théa madn OM = DM sao cho T = MB® — MC? —2MA?* dat gia tri 16n nhat. Téng
2a + 3b + ¢ bang
A. 10. B. 11. C. 5. D. 15.

Loi giai
Chon C
OM =DM nén M thudc mat phang trung truc cia OD.
Phuong trinh mat phang trung truc cia OD 1a 3x—3y+2z-15=0 (P).
Goi | 1a diém thoaman 1B—1C—2I1A=0= 1(L,2-2).
T = MB* — MC* —2MA” = (MI +18) —(MI +1C) —2(MI +1A) = -2MI% + 1B - IC? ~ 212
Vi IB2—1C2 —2IA? khong ddi nén biéu thic T dat gié tri I6n nhat khi MI nho nhét <> M I3 hinh
chiéu cta | trén (P).
Goi A la dudng thang di qua | vavudng goc véi (P) = M =An(P).
X=1+3t
Phuong trinh duong thang A: {y=2-3t .
z=-2+2t
X=1+3t t=1
A 3t R ” ~ A N y = 2 —3t X = 4
Toa d6 diém M thoa mén hé phuong trinh & .
71=-2+2t y=-1
3x—3y+2z-15=0 z=0
= M (4,-1,0)=2a+3b+c=5
Dang 03: Diém thugc MP théa PK 3 “tong-hiéu”
Phuong phép:Cho cac diém A, A, va mit phang («). Timtoa M € (a) sao cho (MA +MA,)
ebit (a): f(x,y,z)=ax+by+cz+d =0.
eBudéc 1: kiém tra tinh cuing phia khac phia cua A, A, véi mp (a).
+ f(A)f(A,)>0:cung phia
¢+ f(A)f(A,)<0: khéc phia
eBuwoc 2:
TH1: Néu khac phia MA +MA, > AA, = (MA +MA,) . =AA =M =AA N (P)
TH2: Néu cuing phia tim A’ déi xing A qua (o) —>TH1
Cau7. Trong mat phing toa d6 Oxyzcho hai diém A(LL1),B(-15-13).va mat phang

(P):x+2y+2z-2=0.Toads diém M e (P) sao cho (MA+MB) _1a

A. M (0;0;2). B. M($0;1). C. M(32;-3). D. M (-12;-1).
Loi gidi

Chon A

Bwéc 1: Kiém tra tinh clng phia

T, =1+2+1-2=2Vva T, =—1-2+3-2=-2=T, T, <0=> A B nim khac phia mp(P)

Bwoc 1:



¢MA+MB>AB=(MA+MB) =AB=M =ABN(P)

min

x=1-2t
eDuong thang AB di qua A(L1;1) nhan E(—Z; —2;2)1a mot VTCP ¢6 phuong trinh: {y =12t
z=1+2t
X=1-2t
. 2 . . y=1-2t
eKhi d6 toa do ctia diém M la nghiém cta hé phuong trinh : L 140t = M (0;0;2).
X+2y+2-2=0

Cau8. Cho mit phang (&):x+y-3z-5=0 va ba diéem A(L-12),B(-5-10). Biét M (a;b;c) thude
mit phang () sao cho MA+MB dat gi tri nho nhat. Khi d6, tinh gié tri biéu thirc T =a+2b+3c
bang bao nhiéu?

A . T=-3. B.T=-7. C.T=-9. D. T=5.
Loi giai
Chon B
Bwéc 1: Kiém tra tinh clng phia
Xét f(x,y,z)=x+y—-32-5
V6i A(L-12),B(-5-L0)= f(,-12).f (-5,-1,0)=11.(-11)=121>0
Suy ra A B nam ciing phia so véi mat phang («).
Budérc 2:
*Goi A’ la diém déi xtimg véi A qua («).
Céch 1: Goi AA'N(@)={H}.Khido U =l =(L1-3),
Xx=1+t
Suy ra phuong trinh : AA":qy =—1+t=H (1+t;—1+t;2-3t)
z2=2-3t
Do 1+t-1+t-3(2-3t)-5=0=>t=1=H (2,0;-1) = A'(3 1 -4)
(do H 1a trung diém ctia AA’)
Cach 2: ( Su dung cong thirc giai nhanh)
Bai toan: Cho diém M (X,; Yy;Z,) va mit phang (a):ax+by+cz+d =0.Goi M '(X;y;2) la diém

d6i xtmg cia M qua mit phing (a) . Khi d6 ta c6 cong thire tinh nhanh:

X=X,—2k.a . :
. ax, + by, +cz, +
M":Ry=y,—2kb,| k=
Z—zyo 2kc( a’+b?+c? j
=z, -2k
eBudc 1: k = axo;rzbyi’): Cio;rd (khoang cach bé dau)
+b? +
*Budc 2: A—2k.B— M L cALC— 5 M
Xy =X, —2aT =1-2.1.(-1)=3
Tih T= 17173275 4y —y-2bT=1-21(-1)=1 = A'(3L-4)

12 +12 +(-3)°
(=9 2, =2,~2cT =2-2.(-3).(~1) =4
2

eTac6 MA+MB=MA+MB>A'B=221= (MA+MB) =221



Céau 9.

Cau 10.

Déu "=" xdy rakhi A'BN(a)={M}. Ta c6 phuong trinh
X=3+4t
A'B:qy=1+t = H(3+4t;1+t;—4-2t)
1=-4-2t
Do H e(a)=3+4t+1+t-3(—-4-2t)-5=0t=-1
= M (-1;,0;-2)=M (a;b;c)
=T =-1+20+3.(-2)=-7
Cho A(L10),B(3;—14) va mit phang («):x—y+z+1=0. Tim toa d6 diém M e(a) sao cho
IMA—MB| dat gi tri 16n nhat.

A (1;3,_3) B. M (0;2:1)
3’3" 3
C. M(53-1). p.m(3:2.1
4’4" 2
Loi gidi
Chon D

Bwéc 1: Kiém tra tinh clng phia

Xét f(x,y,z)=x-y+z+1

V6i A(LL0),B(3-L4)= (L10).(3,-14)=1.9=9>0

Suy ra A, B cling phia so véi mit phang («)

Bugc 2: [MA-MB|< AB=26. = |MA-MB| =AB

Déu "=" xdy ra khi ABm(a):{M}
X=1+t

AB:{y=1-t=M (1+t;1-t;2t) "4 514t (1-t)+2t+1=0
z=2t

Vay [MA-MB|_ =216 khi M[Z;_;__j

Cho mat phang (P):x+Yy+2z-1=0 va hai diém A(L;-3;0), B(5,—-1—-2). Biém M(a;b;c) nam
trén (P) va [MA—MB| I¢n nhét. Gia tri abc bang
A. 1l B.12. C. 24. D. -24.
Lo giai
Chon C
Bwéc 1: Kiém tra tinh cing phia
Taco: X, +Y,+2,—1<0 VA X3 + Yy +2; —1>0 nén A B nam khac phia dbi véi mat phang (P).
Budérc 2:
*Goi A' 1a diém ddi ximg cia A qua mat phang (P), khi d6 ta co:

ePhuong trinh dudng thang AA' di qua A va vudng goc véi mat phang (P) la:



X=1+t
y=-3+t .
z=t

*Goi H la giao diém ciia AA' va (P),taco: (1+t)+(-3+t)+t-1=0 < t=1.
eVay H(2;-2;1). Ma H la trung diém cua AA' nénsuy ra A'(3;-12).
|MA—MB|=|MA'-MB| < A'B . Bang thuc xay ra khi va chi khi M 1a giao diém ciia A'B va mat

phang (P).
X=3+t'
ePhuong trinh duong thang A'B 1a: 1y =-1
2=2-2t'

Vi M =A'BN(P) nén: (3+t")+(-1)+(2-2t")-1=0 < -t'+3=0 <t'=3.
*Viy M (6;-1-4) do d6 abc=6.(-1).(—4)=24.

B. BAI TAP TU LUYEN

Caul. Chomatphing (P):x+y+z+3=0 va hai diém M,(3;L1), M,(7;3;9). biém M (a;b;c)e(P)
sa0 cho ‘Wﬁm‘ dat gia tri nho nhat. Khi d6 a+2b+3c bing

A. -5. B. 6. C. -6. D. -3.
Cau2. Cho A(2%-1);B(0;3;2);C(42;6);(P):x+y-2z+3=0.Tim M €(P) dé |[MA+MB+MC|_
A. M(EEEJ B. M(lll—lj C. M(gll—lj D. M(llgj
3’3’3 3’33 3'3'3 3’3’3

Cau3.  Chomitphiang (a):2x-y—-3z+1=0 vabadiem A(L1-1),B(-3;10),C(-21-1). Tim toa do
diém M & () sao cho [2MA +5MB —6MC| dat gid tri nho nhat .
A. M (30;1). B. M(-12;-1). C. M(0;10). D. M (2,-1,2).
Cau4. Cho hai diém A(L2;2), B(5;4;4) va mit phang (P):2x+y—z+6=0. Néu M thay ddi thuoc
(P) thi gia tri nho nhat cia MA? + MB? la

A. 60. B. 50. c. 2. p. 2%,
3 25
Cau5.  Cho cac diém A(L2;0), B(0;15), C(20;1). Goi M (P):x+2y—z-7=0. Gi4 tri nhé nhét

cua biéu thic MA? + MB? + MC? bang

A. 30. B. 29. C. 36. D. 24.
A N . 45 45 30 2L 4.2
Cau 6. Trong khong gian Ozyz, cho A(1;2;0), B(1;—1;3), C(1;—1;,—1), D E;—E;E - Biét diém

M(a;b;c) thoa man OM = DM sao cho T = MB® — MC* —2MA® dat gia tri 16n nhat. Téng
2a + 3b + ¢ bang
A. 11 B. 5. C. 15. D. 10.
Cau7. Cho mit phang («):x—y+2z-1=0 va ba diem A(0;-11),B(LL-2). Biét M (a) sao cho
MA+MB dat gia tri nho nhat. Khi d6, hoanh do Xy cua diém M 1
2

A xy =-1. B. xy =—2. C. xM:7. D. xM:%.



Cau8. Cho mat phang (a):x-y+z+1=0 va badiém A(1L0),B(3;-14). Biét M la diém thudc mat
phang (o) sao cho P=MA+MB dat gia tri nhé nhét. Khi do, tinh gi trj P.

A. P=6. B.P=7. C. P=8. D. P=5.

Cau9. Trong khong gian Oxyz, cho hai diém M(0;53), N(10;6;0) va mit phang
(P):x-2y+2z-10=0.Diém I(-10;a;b) thudc mit phang (P) sao cho [IM — IN| 16n nhét. Khi
d6 tong T =a+b bang
A.T=6. B. T =5. C.T=1. D.T=2.

Cau10. Cho diém A(31L0), B(-9;49) va mat (P):2x—y+z+1=0. Goi I(a;b;c)e(P) sao cho
[IA— IB| dat gia tri I6n nhat. Khi d6 tong a-+b+c bang
A. -13. B. —4. C. 22. D. 13.

BANG PAP AN

| 1C | 2B | 3A | 4A | 5C | 6B | 7C | 8A | 9D | 10B




