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CHU DE 5
GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN MAT PHANG

DANG 1
GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN BIEU THUC

A. A

Oxyz , cho cac diém "

Bai toan 1. Trong khong gian 2o 4, va mat phang (P):Ax+By+Cz+D=0

H[N[N ] N[ NIH]H] H[H]H]
‘,:Lf{_r:l . }:I : :.:I} T :|t’{‘| .'ir’f.dl + ({: .'LIA: +...+ lf’{‘.“ .'1"{.4.“

Tim toa do diém thudc mat phéng (P) sao cho nho nhét

;... o ta,+. . ta, ;tO).

. A 1 s A e
(voi n 1a cac s0 thuc cho trude thdéa man

Phuwong phap giai
Cich 1: Phwong phap hinh hoc (Chon diém phu)

Buéc 1: Tim toa dd diém phu /

M[N]N] N N}

a4 (A +a, I4, +...+a 14 =0

Duya vao déng thirc ta tim dugc toa d6 diém 7 .

Ta co:
H[uin} au LI LIl LILLI LILLI
e, (M1 +14))+ @, (M1 + 14, )+ + a, (M7 +14,)
m Tl 000 ma
:(f'-:‘l +a, o ):‘l«{{ +old +o JA, + .+ T4,

00 i 00d m
=(a,+ea, +..+a)M  (do a 14 +a, I4, +..+a,I4, =0)

LIl LU A|NIHIH] AN

= T =|a,MA, +a,MA, +..+a, MA,| =|a + a, +...+ a,|| M1

T = MI

YA X S0 S s ST SR A A i
Vi * ]a hang so khac khong nén mn

Ma M €(P) nan MI nho nhét khi diém M cin tim 1a hinh chiéu ciia  trén mit phang (P)

Buéc 2: Tim toa d9 diém M

+ Lap phuong trinh tham sé duong thng IM vgi o =

+Ta co M=IM U(P)=

do diém M can tim.
Cich 2: Phwong phap dai sb
Dung bat dang thirc bo 3 ctia Bunhiacopxki

Vi a,be,x,y,z€R . ta ¢b:

(ax+by+cz) =(a” +b" + ) + 1" +2°
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—_— = =

[

«_b
.1!

Dau " =" xay ra

A.A

Bai toan 2. Trong khong gian Oxyz , cho cac diém > 2 4, va mit phang (P): Ax+By+Cz+D=0

-

Tim toa d6 diém M (%53 0:7,) thudc mit phang (P) sa0 cho T =MA] + @ MA, +.. v, MA, nhét (
hodc 16n nhét) (véi 1> % % 13 cée sb thue cho true théa man tay tota, #0 ).
Chu y:
T ., a+a+.+a >0
T .= a+a +.+a <0
Phwong phap giai
Cich 1: Phwong phap hinh hoc (Chon diém phu)
Buéc 1: Tim toa dd diém phu /
+Goi ! 1a diém thoa man: M +a 14, +...+a,ld, =0
+ Dua vao dfmg thire Ko +..+a,l4, =0 ta tim dugc toa do diém 7 .
+ Ta co:
T =aMA +a,MA; +..+a MA
0000 M0 - 0000
o, (MA) +a, (MA) +.. 4, (M4,)
i 0 i 00 ol 00 .
=, (MI+14) +a,(MI+14) +..+a, (MI+14)
i i ) i, o ood ool
(et +t, +.. 4t M + A + I +. 4 JA +2MI (a4 + 14, + ..+ a, I4))

ood i i wmf -

=(e, 4, +. v, IMT+ A + 14 +.. +a 14 (a'a o A 4L IA, 4. va IA, :D)

m|N|E]

=T =(a, +a, +..+a, Ml + a4’ +a, 04 +... +a A

-

AT+l +. a4 khong doi nén:

+ Vi
ovii AT, >0 4 Tt i tri nho nhdt khi va chi khi MI nhé nhit.
evei BT AT ¥ <0 40 T ot 014 tri 16n nhét khi va chi khi MI nho nhét.

+Ma M E€(P) nen MI nhé nhét khi diém M cn tim 13 hinh chiéu ca / trén mit phing (F)
Budc 2: Tim toa d9 diém M

(Qual

+ Lap phuong trinh tham s dudng thing IM veoi e ='r =(4B,C)

M =IM U(P) =

+Tacd* do diem M can tim.

Cach 2: Phwong phap dai s6
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Dung bét dang thirc bo 3 ciia Bu—nhia—cop—xki

V6i ab.c,x,y,z€R (ax+by+cz) =la” +b" +c ) x + 1" +27)

, ta co:

_— = =

a_b
.‘:

[ et

Dau " =" xay ra

PHAN I. Ciu trac nghi¢m nhiéu phwong an lya chon. Méi ciu héi thi sinh chi chon mdt phwong 4n.

Caul. Trong khong gian vd&i hé toa do Oxyz ,cho hai diém A(L0:2), B(3:1:- 1) va mit phang
uuu U

R S V(e by IMA- 2MB . . .
(P)ixty+z I_D. Goi Mla:b:c) E(P) sao cho dat gia tri nhd nhat. Tinh
S =9a+3b+06c

A 4. B. 3. C. 2. D. 1.

, 9. 1 - e IO,
Cau 2. Trong khong gian véi hé toa do Oxyz cho hai diém A(4’2’2), B(L1: 1), Q-2 “). Tim toa
uuu ‘}JJJ ULRR

. MA+2ME - MC .

do diem M thudc (Oxy) sao cho nho nhat.
] .. .. ] 2 ] . 2.
4 M2:3:0) g M(1L3:0) c. M(2:-3:0) p. M @3
, -1:3; 2:6:-1), -4;-12; . « 2

Cau3. Trong hé truc OZ, cho didm AC1:35). B(2i6-1). C(-4-12:5) va mat phang

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

. \ + R . A A P . s . 5 A 5 R )
Goi M 1a diém di dong trén (») Gia tri nhé nhat cia biéu thic
uuu LU UL

S=MA+MB+MC 3
a

14
A. 42 B. 14 C. 143. p. V3

. 3.9 - PO, T
Cau 4. Trong khong gian v6i hé toa do Ox¥2 ¢ho ba diém A44:2:2). 8(1-1),0(:- 2 “). Tim toa do

uuu -}JJJ UL
) , MA+2ME- MC .
diem M thugc mit phang (Oy2) sao cho ‘ nho nhat
A M@3D) g M(0:3:1) c. M©:-31) p, M©:1:2)
Cau5.  Trong khong gian P97 cho cac diém A(:- 1;3), 3(2;1;0), C(-3-1-3) va mit phang

(P):'T+'1'_:_4:U. Goi M(a.b.c) la diém thudoc mat phing (P) sao cho biéu thic

LI LILLI UL

T =|3MA- 2MB + MC

dat gia tri nho nhat. Tinh gi4 tri ciia bidu thue S =a+b+c.
A.S=3 B.S=1 Cc.S=2 p. S =1

Cau 6. Trong khong gian Oxyz cho mit phéng (P)ix+ y+z-3=0 va ba diém A(3;];1), B(7:39) va

N[H[N} (N[N} UL

c(22;2) .. M(ab:c) . (P) |.-‘|«M+2.-‘|JB+3.-‘|JC|
. biém tr

én sao cho dat gia tri nho nhét. Tinh 2a-10b+c

62 27 46 43

A 9. B. 9. Cc. 9. D.?.




Toin 12 Chwong 5-PT mt phing, dwong thing, mdt cau trong KG — Bai tdp theo CT méi 2025
oan

A(;1:1), B(-1:2:0), c(3:-1;2)

Cau7. Trong khong gian Oxyz , cho ba diém vadiém M thudc mat

3JJJ qJJJ ?JJJ.I
) e SO, Y — , P =3MA+5MEB- TMC
phang (@):2x- y +22+7 U. Tinh gid tri nhé nhat ciua .
A. j::m'n :20 B. })min :5 C. j::m'n :25 . D. min :27 .
1 2 2;-3; 4 :0;
Cau 8. Trong khong gian vdi hé truc toa do Oxyz , cho bon diém A 3'7), 8(0’4’1), C(:0:5) va

u[un} L UL UL

- 3: . s , . MA+MB+ MC+MD
D3 3). Goi M 1a diém nam trén mit phang (Oy 2) sao cho biéu thirc dat gia tri
nhd nhat. Khi d6 toa do ciia M 1la:
] i1 - M2 1 ] -2 ] .1

A M(0:1:-4) g M( ,1,0)' c. M(01:-2) ~ w(0,1,4)_

Cau 9. Trong khong gian OxyZ | cho ba didm AGED | B(-2:314) (3 C(-25:1) pigy M(@:5:0) yy6¢
. B (Oxy) "1-"1.4: + 'ir"fB: + "1"{(__': .y . 5 4 2 T = 2 +b: >

mat phang sao cho : : dat gia tri nhé nhat. Tong a bang

A. T =10 B. T =25 c.T =13 D. T =17

Cau 10. Trong khong gian v6i hé truc toa do P%7 | cho tam gisc 4BC véi A(2;1;3), B(1;-1:2)

9

€G- 6;1). Diém M (xy:2) thuoc mit phang (0y2) sao cho MA™ +MB™ + MC dat gia tri nho nhat. Tinh
gid tri biéu thiue £ =¥ TV +2
A P=0 B. P =2, c. P =6, D. P =-2.
2 2;-2; -3;3;- :
Cau 11. Trong khoéng gian Oxyz , cho hai diém A2 '4), B(-3:3:-1) va mat phang

dxe p4Dz- 8= . . . ) ¢ 2 asm?
(P):2x= y+22- 820 3o\ 14 didm thay dbi thuse 7., tinh gid tri nho nhét cia 2MA4° +3MB*

2 4 4 2:-1; bic
Cau 12. Trong khong gian Oxyz’ cho ba diém ‘4(1’4’5), 8(3’4’0), c: 1'0). Goi M (a;b:c) la

diém sao cho MA™ +MB™ +3MC* o gi4 tri nho nhat. Téng @ *+b+¢ ¢¢ gia trj bing
A.2. B. 3. C.4. D. -4.

Oxyz 4(1:4:5) B(3:;4:0) C(2:-1:0)

Cau 13. Trong khong gian véi hé toa do , cho ba diém va mat

M (a;b;t‘)

(P):3x+3y-22-29 =0

phéng Goi la diém thudc (P) sao cho biéu thuc

T =MA" + MB* +3MC” g3t GTNN. Tinh tdng 9 +b+c

A. 8. B. 10. c.- 10, D. - 8.

AQ1;2:3), B(0:1: ), c(1;0:- 2)

Ciu 14. Trong khong gian véi hé toa d6 Oxyz, cho 3 diém va mit phing

T . 2 . . . .2
(P)icty+z+2 D. Goi M la diém thuoc mat phang (P) sao cho gia tri cua bicu thuc

T =MA* +2MB* +3MC’ (0):2x- y- 22430,

nho nhat. Tinh khoang cach tir M dén mit phang
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25 121 91
A 3 B. 4 C. 24 D. 54

Oxyz A(2;-2:4) B(-3:3:-1) c(-1:-1:-1)

(P)

Cau 15. Trong khong gian , cho ba diém va mit phang

(P):2x- y+2z48=0

. Xét diém M thay d6i thudc , tim gid tri nho nhat cua biéu thirc

T =2MA” + MB* - MC*

A. 102. B. 105. C. 30. D. 35.

Oxyz AL 2:0), B(l;- 1.3),C(L-1;- 1)

Cau 16. Trong khong gian cho cac diém va mat phang

(P):3x-3p+2z-15=0 x4 M(ashic) thudc mit phang (P) a0 cho 2MA” - MB* + MC” g nhét. Gia

trj cia @ +b+¢ bang
A3 B. 7. C.2. D. -1

Cau 17. Trong khong gian @7 | cho hai diém A(];Q;]), B(2- 1;3), C31:- 5). Tim diém M trén mat

phang (O2) sao cho MA" = 2MB” - MC” |4 nhit.

w1 Mg- 3.2
A 2273 g ® 24 moos) p. M(3-40)

Oxyz A(-10:-5:8) B(2:1:-1) C(2:3;0)

Cau 18. Trong khong gian , cho ba diém va mit phang

x+2y-2z-9 = , NPT 2. A —_ 2 2 2 . N
(P):x+2) O xet M 1a diém thay doi trén (P) sao cho T =MA™ +2MB" +3IMC" dat gi4 tri nho

nhit. Tinh T =MA* +2MB* +3MC* |

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

Oxyz A0- 2,1 B(s:0:-1) €(3:1:2)

Cau 19. Trong khong gian , cho ba diém va mit phang

(0):3x+y-z+3=0

Goi M (a; b; c)

14 diém thudc (0) 16 man MA® + MB* +2MC” pho nhit. Tinh

A 11, B.9. c. 15 D. 14,
Cau 20. Trong khong gian véi hé tryc toa do Oxyz ¢ho 3 didm A(l;l;l), B0, 1;2), C(-2:1;4) va mit
5 ‘T=VH+r+2 = . r 42 ) 2 P
phang (P)ix- y+z42=0 . Tim diém (P) sao cho § =INA" +NB" + NC” dat gia tri nho nhét.
4 —1‘ 15 3]
N|-—:12:— . N‘-—;—;—‘ (1.
A ‘ 3773 g N (-2,0,1). c. | 274°4] D, N( 1,2,1)_
L L 74 , o T = ] —
Cau2l. Trong khong gian “YZcho Al 2’6), B("’4’2),'WE(Q)'1+“‘1 322720 a0 cho
MAMB nh¢ nhit. Toa d6 ciia M bang
(29 58 5 (37 -56 68
A 131313 B, (4;3;1)' C. (1;3;4). p |3 3 73/
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(1:-1;2) B(-2:0:3) C(0:1;-2) . M(a;b;c)
) ) . Goi

Ciu 22. Trong khong gian Oz cho A 1a diém thudc

Uy Jug L WN|NN) UL Jug

mit phing (Ox) sao cho biéu thic S =MAME+2IMB.MC +3MC.MA dat gi4 tri nho nhit. Khi do
AT =3 B. 7 =-3. c.T=1 D.I'=-1

) A1 5 () -1 2
Ciu 23. Trong khong gian véi hé truc toa do Q9% cho cc digm 4 @#E3)-BG0D.CEL20) o)y

M (a:b:c) thoa man MAMB+2MB.MC - SMC.MA 1gn nhit. Tinh P =a - 2b +4c.
A, P =23 B. P =31 C. P=11 p. P =13.

Cau 24. Trong khong gian Oz | cho 3 didm AC 81D B(2:1:3) 3 C(6:4:0) \a¢ diém M di dong trong
LILL] Ll | [y [ W]

khong gian sao cho MA-MC =MA.MBE + 34 Cho biét
M (x,:

MA- MB| dat gié tri 16n nhat khi diém M tring vé6i

- A VosZq ’ ’ A XV, Z
diém YoiZo) . Tinh tich s§ YoYo%o

A, 16. B. 18. c. 14. D. 12.

PHAN II Ciu tric nghié¢m tra 16i ngin. Mi cau héi thi sinh chi tra 1oi dap an.

.. -1 y ] R T 5
Cau 25. Trong khong gian véi hé toa do OxXyz ¢ho 432, 1), 5( "3’6). biém M (o b3 ) thay doi
uuu uuu
. . e : - MA+3MEB .

thudc mit phing ©O) 1 gid tri cia bidu thie 7 % ¥ 2 ¥ 2w i nho nhat.
Traloi: ....................

, T . _E. W E[H[H] )
Cau 26. Trong khéng gian véi hé truc @7 cho cac diém A(-1,2,3), B(6;-5;8) va OM =ai+bk

uuu uuu
b , .. |Ma-2mB - , g b s

trong d6 “>" 1a cé so thuc luon thay doi. Néu dat giac tri nho nhat thi gia tri ¢~ © bang bao
nhiéu?
Traloi: ...................

) A(- 1-n- -1 A9
Cau 27. Trong khong gian vdi hé toa do Oxyz , cho ba diém A 1’2’5), BG: 1’0), C-40; '). Goi

Ll L LLI
o (Og) Lo |M-20B3IC)
I 13 diém trén mit phang sao cho bicu thuc dat gia tri nho nhat. Tinh khoang cach

, , -
tir 1 dén mit phing (P):4x+3p+2 [:I.

Traloi: ....................

. LI B ) 1. v e
Oxyz A(I,Z,I); B(2; 1‘3)ve‘1 didm M (a:b;0)

Cau 28. Trong khoéng gian , cho hai diém sao cho

MA” + MB nh¢ nhét. Tinh gié tri caa 4 +b.
Traloi: ....................

ALY B(-1:2;:1) c(3:6:-5)

Ciu 29. Trong khong gian cho ba diém . Tim diém M thudc mit phang

(0x) sao cho MA™ + MB® + MC” dat gia tri nho nhét.
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Todan 12
Traloi: ....................
12 s () , ey oo 5=
Cau 30. Trong khong gian Oxyz,cho A{D’I"“}'B“" I’D}'C{B"D"” va mdt phang {Q}'J ty+z- o D.

Xét diém M thay d6i thude (Q) Gi4 tri nhé nhat ciia biéu thire M A" +MB* +MC bang bao nhiéu?
Traloi: ...................

, LY. O Ao A
Cau 31. Trong khong gian vdi h¢ truc toa do Oxyz’ cho 4 diém AQ:4; 1), B4 1), C(2’4’3),

2:2:- M VizZ 2 2 2 2 2 1 T
D(2:2;-1) ise M (i y:2) dé MA™ +MB™ + MC™ + MD™ gat gia trj nho nhat thi * 7Y+ bing bao
nhiéu?

Traloi: ...................

Oxyz A0, B(- 1:1;0), (1;0;- 1)

Cau 32. Trong khong gian , cho ba diém .Piém M thuoc mat

(P):2x+2y-z+2=0

phing sa0 cho 3MA” +2MB" + MC* dat gi4 tri nho nhét. Tinh gia tri nho nhat do.

Traloi: ....................

. AlZ2:-2:4),B(-33-1),C(-1;-1:-1
Cau 33. Trong khong gian Oxyz’ cho ba diém (2-2,4), B(-33-1),C(-1-1-1)

(P): 2x- y+22+8=0

va mat phang

. . P . .
. Xét diém M thay do61 thudc , tim gid tr1 nho nhat cta biéu thic
T =2MA* + MB* - MC'E.
Traloi: ....................

. 4+ 5 e T
Cau 34. Trong khong gian vdi h¢ truc toa do Oxyz , cho ba diém 4(1:4:5),8(3,4,0),€(2;- 1.0) va mat

o M (a:b;c) (o)

3x-3v-2z-12= 2 2 2
(@):3x-3y- 22- 12 =0. thudc sao cho MA™ +MB™ +3MC" 4qt oi4 tri nho

phang G

nhat. Tinh téng S=a+b+c
Traloi: ....................

Oxyz, A(3:-2:2),B(-2:2:0)

Cau 35. Trong khong gian toa dd cho hai diém va mit phang

Y- p4+2z- 3= . .
(P):2x- y+22-3=0. Xét cac diém M-V g dong trén (P) sao cho MN =l. Tinh gia tri nhd nhat cta

biéu thtrc 24 .-‘lff: +3BN 2 .
Traloi: ....................

: A 2 Alaibic) . N .
Céu 36. Trong khong gian véi hé toa d6 %7 | cho didm (a;b5c) voi @, b ¢ 1a cac s6 thye duong thoa

a 1
1, g2 2 Og=—"—7- 3
_ S(a* +p° +c*) =9(ab +2bc + ca) b+ (a+b+c)
an va

c6 gia tri 16n nhat. Goi M , N | P lan

luot 12 hinh chiéu vudng goc ciia 4 1én cac tia Ox Oy , 0z viét phuong trinh mit phang (MNP).

Traloi: ....................
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DANG 2

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN KHOANG CACH

Oxyz Alx,;v,:2,)

Bai toan 1. Trong khong gian , cho diém c¢b dinh va diém M di dong trén mit phang

(P):Ax+By+Cz+D=0 13, toa do diém M @& AM c6 gia tri nho nhat.
Phwong phap giai
Cach 1: Phuwong phap hinh hoc

Bude 1:

+ Goi H 1a hinh chiéu vudng goc cia 4 trén mit phang (P)

+ Khi d6, tam giac AHM vuong tai H do d6 AM zAH

+ Piang thuc xay rakhi M =H

+Do d6 AM nho nhét khi M 1a hinh chiéu caa 4 trén mit phing (©) |

Budéc 2: Tim toa d9 diém M (M =H )

-

| Qua 4

+ Lap phuong trinh tham s6 dudng thang AH vai (Uaw =1y =(4,5,C) .

+Taco M =H =AH U(P)= d6 diém M can tim.
Cich 2: Phwong phap dai s6
Dung bt dang thirc bo 3 ctia Bunhiacdpxki

Vi a,be,x,y,z€R ta ¢6:

(ax+by+cz) <(a’ +b> + )2 + 17 +27)
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—_— =

[

«_b
.‘!

Dau " =" xay ra

Oxyz , cho hai diém 4,8 o4 dinh. Lap phuong trinh mat phang (P) gi qua

Bai toan 2. Trong khong gian
A va cach B mot khoang 16n nhat.
Phwong phap giai
Cach 1: Phuong phap hinh hoc
Budrc 1:
A
H

A

+Goi H 1a hinh chiéu cta B 1én mit phing (©) .

(P)

+ Do do 13 mat phang di qua 4 vuéng goc véi 4B

ua A
Q ooa
Budre 2: Lap phuong trinh mit phang (P) ygi e =48

Cach 2: Phwong phap dai s6

. n, =(a:bic), (a® +b* +c* #0)

+ Goi P)

12 mot vecto phap tuyén ctia mit phang (P),

+ Khi d6 phuong trinh mat phiang (P) g qua diém 4 1a: alae-x)+(-y,)+G-2,)=0

uuu

+ Khi d6 np-AB =0 tur day ta rut dugc 4 theo b’c(hoéc b theo %€ hodc ¢ theo a,b)_
t —é c #0
+ Ta co: d(B,(P) =/ (E),Véi ¢’
+ Khao sat Q) ta tim duoc max cua Q)
n, =(1:b;c)

Chi y: Dé tim vecto phdp tuyén r cia mat phdng (P) gon gian hon thi nén goi
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Oxyz

Bai toan 3. Trong khong gian , cho diém 4 va duong thang A ¢6 dinh. Lap phuong trinh mat phing

(P) gi qua dudng thang A va cach 4 mot khoang 16n nht.
Phwong phap giai
Cach 1: Phuong phap hinh hoc

Bude 1:

uh /
K

+ Goi 11-K 13n luot 1 hinh chibu cia 4 1én mat phing () va duong thing A-

+Dodo (D) 1a mit phing di qua K va vudng goc véi 4K.
Budrce 2:

+ Tim toa d6 diém K .

ua K
9 oo
n, =AK

+ Lap phuong trinh mét phang () i
Cich 2: Phwong phap dai s6

. n, =(a:bic), (a® +b% +c* #0)

+ Goi 12 mot vecto phap tuyén ctua mit phing (),

+ Khido "rHa =0 tur day ta rut dugc ¢ theo b’c(hoéc b theo %€ hoic ¢ theo a,b).

b
g t =—,c #0.
+ Ta co: d (4,(P)) =/ ({),V(')’i c

+ Khao sat J@) ta tim duoc max cua J@)

Chii y: Dé tim vecto phdp tuyén "r clia mdt phang P) gon gian hon thi nén goi "o =(: b;r:)‘

Bai toan 4. Trong khong gian Oxyz , cho mit phang (P) va hai diém phan biét A:B. Tim diém M thudc
(P) sao cho
1. MA+MB nho nhét.
2. | MA= MBY 151 nhat.
Phwong phap giai
1. MA+MB nh¢ nhat.

Ta xét hai truong hop sau:

e TH 1: Néu 4 va B nim vé hai phia so voi (P).
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Khi do AM + BM >AB

Ding thirc xay ra khi M 1a giao diém ctua 4B vai (P),
e TH 2: Néu 4 va B nam ciing mét phia so voi (P),

Goi 4 dbixtmg v6i 4 qua (P),

Khi d6 AM +BM =AM +BM >AB

Ping thirc xay ra khi M 13 giao diém cia 4 B vai (F).

A

N /l
R
\\\ ‘,' - i"u'f{’(

.
AY

m “‘\.

2. | MA= MB 165 nhat.
Ta xét hai truong hop sau

e TH1: Néu 4 va B nim cung mét phia so véi (P),

+ Déng thirc xay ra khi M 13 giao diém cua 4B vai ().
e TH 2: Néu 4 va B nim khac phia so voi (P).
(P)

+ Goi 4'a6i xtng voi 4 qua ,
AM - BM |=|AM - BM|<AB

+ Khi dc’>| | ‘ ‘

+ Piang thic xay ra khi M 1a giao diém cua AB vgi (P),

Bai toan 5. Trong khong gian Oxyz , cho cac s6 thyc duwong > B vavadidm 48> . viét phuong trinh m

it phang (P) gi qua € vaco I =ad(4,(P) + fd(B,(P)) yhe nhat.
Phwong phap giai

1. Xét 4B nim vé cung phia so voi (P),

Néy AB 1 (P) gy P =(a+B)AA,(P) <(a+B)AC
B=21D
- Néu duong thing 4B ckt () tai I Goi D ladidmthéaman 7 va E l1a trung didm BD- K

P =ad(4,(P)+p E -d(D,(P)) =2ad(E,(P)) <2(a+ p)EC
do: ID

2. %ét 4B nim vé hai phia so véi (P),
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Goi I 14 giao diém cta 4B va (P)-B 13 diém déi xtmg voi B qua I .

i 4 £ =ed(4.(P) +pd(B.(P)

Dén day ta chuyén vé bai toan 4 trén.

Oxyz Ay Aoy, 4, va diém 4- Viét phuong trinh mit phing

Bai toan 6. Trong khong gian ,cho 7 diém

(P) di qua 4 va tong khoang cach tir cac diém 4, =1n ) 16n nhat.
Phwong phap giai

AI’AZ"“’A

- Xét " diém " nam cung phia so véi (P). Goi G 1a trong tam cta ” diém da cho.

Y d(4,(P)) =nd(G,(P)) <nGA
Khi do: =
- Trong 7 diém trén c6 ™ diém nam vé mot phia va k diém nim vé phia khac (m+k =n ). Khi do, goi
G 1a trong tam ctia 7 diém, G, la trong tam cua k diém G; dbi xtmg voi G qua 4.

Khido T =md(G,,(P))+kd(G,,(P))

Dén day ta chuyén vé bai toan 5 trén.

PHAN I. Ciu tric nghiém nhiéu phwong 4n lwa chon. M&i cAu héi thi sinh chi chon mdt phwong n.

Cau 37. Trong khong gian , cho diém 1a mat phang chta truc OX sao cho
khoang cach tir 4 dén (P) 16n nhat. Phuong trinh cia (P) la

A2y+z=0 B. 2yv-z=0 c.ytz=0 p. Y- z=0
Cau 38. Trong h¢ truc toa do Oxyz , mit phang (P) di qua diém A(;7;2) va cach M(-2:4:-1) mot

khoang 16n nhat c6 phuong trinh 14

A (P):3x+3y+3z- 10 =0 B. (P)ix+y+z-1 =0
C. (P):.1'+_1'+:—IU=U. D. (P):ix+y+z+10 ZU.

(d)

A(2;-1;-2) va duong thing ¢6 phuong trinh

Oxyz

Cau 39. Trong khong gian véi hé toa do cho diém

x-1_y-1_z-1

1 -1 I Goi (P) 1a mat phang di qua diém 4, song song v&i duong thang @) va khoang cach

(P)

tir 4 t6i mat phang 13 16n nhat. Khi d6 mit phang (P) vudng goc voi mit phang nio sau day?

A. X'y'6:0' B.X+3y+2Z+IO:0. C. X - 2y'3Z'1:0. D. 3x+Z+2:O‘
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Cau 40. Trong khong gian véi hé toa do Oxyz’ 01 (P) 12 mat phang di qua hai diém AQ-7;- 8),
g g8 g phang di q

B(2;-5;-9) sao cho khoang cach tu diém M (7;-1;-2) dén (P) dat gid tri 16n nhét. Biét (P) co mot vécto
phép tuyén 1a " :("5534), khi d6 gia tri cua tong 4 *) 1a

A - L B. 3. C.6. D. 2.
Cau 41. Trong khong gian v&i hé toa do Oxyz , cho diém 4G;-1;0) va dudng thing
g5 2 y+l _z-1

-1 2 1 Mat phéng (@) chira 4 sao cho khoang cach tir 4 dén (@) 16n nhét c¢6 phuong
trinh la

A X*ty-z-2=0 B, Xty-z=0

c.x+ty-z+1=0 p. " X*t2y+z+5=0

q- x+1 _y _z- 1

Ciu 42. Trong khong gian Oxyz, cho dudng thing -2 1 1 vadiém AL2;3) . Got (P) la mat
phang chtra d va cach diém 4 mot khoang cach 16n nhat. Vecto nao duéi day 1a mot vecto phap tuyén cua

(P).

A, 1 =1:0:2) B. " =(10;-2) c. n=(LL1) p. " =LL-1)
Cau 43. Trong khong gian voi hé toa dd OX2 ho  diém 4(2;1,3) va mit phang
(P)ixtmy+Qm+1)z=m=220 13 o 6. Goi 7455 13 hinh chiéu vuong goc cua diém 4
trén (P). Tinh @ +b khi khoang cach tir diém 4 dén (P) 16n nhét ?

1
atb=-— a+b =3
A. 2, B.a+b=2 C.a+b=0 D. 2.
x-1_y _z-2

Cau 44. Trong khong gian Oxyz , cho diém 4(2;5;3) va duong thiang d. 2 1 2 Biét rang

(P).ax+by+cz-3:0 (a,b,cEZ) (P)

12 mit phang chura d va khoang cach tir 4 dén 16n nhat. Khi d6

A. 3. B. - 3. C.-2. D. -5,

Cau 45. Trong khong gian Oxyz , cho duong thang 4 : -2 1 1 va diém A(l;2;3). Goi (P) la

mat phang chira @ va cach diém 4 mot khoang cach 16n nhét. Véc-to nao dudi diy 1a mot véc-to phéap

tuyén cua (P)?

A" =(1;0;2). on =(1;0; - 2). c. " =(1;1;1). on =(1;1;- 1)'

B D
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A(1;2;3), B(5;-4;-1)

Cau 46. Trong khong gian vé&i hé truc toa do Oz ¢ho hai diém va mit phang

(pP) d(B,(P)) :2d(A,(P))’(P) I(a;b;c)

qua O% sao cho cit AB tai nim gitta 4B . Tinh 4 +b+c

A. 8 B. 0 C.12 D. 4

2:3:- 2:3:2) C(-1:0:2) . N a2
Cau 47. Trong khong gian voi hé toa do Oxyz,cho A(2:3; l), B(2:3; ),C( 1:0; ).Tlmtoad(_)dlem

auin} uuL ujun} (NN} LILILLI

, , S =|MA- AMC|+ M4+ MB+ MC .
M thudc mit phang (Oxz) de nho nhat.
M ‘ - 1;0;1. ( ) M [l:,ﬂ:,r‘ M‘I - l;[II;E.‘
A L3 g, M10:3:07, c. ' 3 p. | 2
Cau 48. Trong khong gian vé6i hé toa do P97 cho mit phing (2 di qua diém MO:5:1) cit cac tia

Ox, 09,02 a; 4,B,C (4, B,C khong tring véi gbe toa dd ). Thé tich tir dien O4BC dat gia tri nhd nhét 1a bao
nhiéu?

81 243 81

A. 2. B. 2 . C. 6. D. 243
M (m:0:0), 8 (0:n:0), P(0:0: p)

Cau49. Trong khong gian @Y7 | cho cac diém khong trung véi gde
toa do vathéaman ™ T TP = 3 Tim gié tri 16n nhat cua khoang cach tr O dén mat phing (mnp ).
! = il
A. 3 B.\/g. C.\/:)_). D. 27 .

PHAN II Ciu tric nghié¢m tra 16i ngin. Méi cau héi thi sinh chi tra 1oi dap an.

(P)

A(2:1;- 1). Goi
(P).

Céu 50. Trong khong gian @ | cho didm 1a mit phing chtra truc @Y sao cho

0]

Traloi: ....................

khoang cach tir 4 dén 1a 16n nhét. Viét phuong trinh ciia

, cho diém ol la mat phflng chira truc Oy sao cho khoang

(P)'

Cau 51. Trong khong gian
(r)

cachtir 4 dén 16n nhat. Viét phuong trinh cta
Traloi: ....................

A(l;z;z)_ Goi P)

(P)_

Cau 52. Trong khong gian Oxyz , cho diém 1a mat phang chira truc OX sao cho

0]

khoang cach tir 4 dén 16n nhat. Lap phuong trinh cua

Traloi: ....................
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(d)

va dudng thang c6 phuong trinh

Toadn

OXYZ o diém 420 1:-2)

Cau 53. Trong khong gian véi h¢ toa do
x-1 _y-1_z-1
1 -1 1 Goi

(P)

(P)

1a mit phang di qua diém 4, song song v6i dudng thang (@) va khoang cach
tir 4 t6i mat phing 13 16n nhét. Khi d6 mit phiang (P) vudng goc voi mit phing nao sau day?

Traloi: ....................

x-1 Y z-2
1

A(2;5;3) d:—===1" (P)

Cau 54. Trong khong gian Oxyz , cho diém va duong thang . Goi la
(P)

mit phang chira d sao cho khoang cach tir 4 dén 14 16n nhat. Tinh khoang céach tir gbc toa do O dén

(P).

3 1132 Ry
A2 B.\/g. c. 6 . D.‘/E.

Traloi: ....................

Céu 55. Trong khong gian @Y7 | cho diém A0:1:2) va mit phing (P):(m - Dx+y 4 mz- 10 , VOi

M 1a tham s6. Biét khoang cach tir diém 4 dén mat phang () 16n nhat. Tinh _

Traloi: ....................

Cau 56. Trong khong gian Oxyz , cho hai diem A(:2:-1).5 (3'0'3). Biét mat phan (P) di qua diem
g g8 phang q

A va cach B mot khoang 16n nhit. Viét phuong trinh mit phiang (P).

Traloi: ....................

Céu 57. Trong khong gian P97 | cho didm A4@1:2;-3) va mp(P): 2x+2y-z+9=0 puong thing 9

(0): 3x+4y-4z+5=0 , cat mp(P) tai B.PDiém M nim trong mp(P sa0

qua 4 va vudng goc véi mp
cho M 1uén nhin 4B dudi gbc vudng. Tinh do dai 16n nhat cia MB .
Traloi: ....................

A(4:5:0); (P):2x+ p+2z41=0

e , 2
B(52) 413 mot diém di dong trén mit phing - Tinh

‘;’L»H - MB ‘

Cau 58. Cho
gié tri 16n nhat cua biéu thirc
Traloi: ....................

Oxyz ACLo) BGD €G3 o Mabie) | s

Cau 59. Trong khong gian , cho ba diém 1€m

thoa man MA =MB vy MB +MC gat gi4 tri nho nhat. Tinh P =a+b+c

Traloi: ....................
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Oxyz’ cho ‘4('3;1;1)’ B(5;1;1)

Cau 60. Trong khong gian véi hé toa do va hai mit phing

(P):x+2y+z-4 =0 (©):-x+y+z-1=0 Goi M (a:b;c) I3 diém nim trén hai mat phing (P) v
) sao cho MA + MB dat gia tri nho nhat. Tinh T =a” +b +c*
Traloi: ...................
x =1
d:{y=2-t
Cau 61. Trong khong gian OXyZ ¢ho mit phang (P):y-1=0 , duong thang Z= va hai diém

1

s B[—;O;S] _
ACE=31D 712" i diém M, N thuge mat phing & sao cho ¢4V =2 (3 N4 =2NB

Tim gié tri nho nhét cua doan MN |

Traloi: ....................

9.0 1- -7 2
Oy AQ;0:0) BG:15) €(1:2;0) D251

Cau 62. Trong khong gian , cho bon diém

“1a mit phang di qua D sao cho badiém 4, B C nim cung phia ddi véi () va tong khoang cach tir

cac diém 4, B, C dén mat phang () la 16n nhat. Gia st phuong trinh () c6 dang:

2x+my+nz T'=m+n+p

" P =0 gnido, tinh gid trj cua
Traloi: ....................

(P):ax +by+cz 3=0 abc
vz (

Cau 63. Trong khong gian vai hé toa do O go1 1a cac s nguyén

M(0- 12),N (- 113)

khong dong thoi bang O ) 1a phuong trinh mét phing di qua hai diém va khong di

H(e02) oo H(002) Py
qua . Biét rang khoang cach tur dén mat phang dat gia tri 16n nhat. Tinh gia tri ctia
P=a- d+3x+12
Traloi: ....................

Cau 64. Mit phing (P) di qua diém M (1) cét cac tia Ox Oy’ Oz 14n luot tai A(Q;O;O), B(O;b;O),

CL0:0:¢) (15 cho thé tich khii tir dien OABC nho nhd, Tinh 7 =a +26+3¢.

Traloi: ....................

M(l;4;9). Goi (P)

Cau 65. Trong khong gian @Y7 | cho diém 12 mit phang di qua M va cat 3 tia

Ox, Oy, Oz lan luot tai cac diém 4, B,C (khac 0) sao cho U4+ OB +0C gat gia tri nho nhit. Tinh

khoang cach d gbc toa do O gén mit phiang

Traloi: ....................
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M (1:2:1)

Cau 66. Trong khong gian voi h¢ truc toa do Oxyz, mat phéng (P) di qua diém cit cac tia

Ox. 0y, 0z 13 luot tai cac diém 4,8,C (A’ B,C khong trung véi gbc 0) sao cho tr dign O4BC ¢4 thé

tich nho nhat. Viét phuong trinh mit phing
Traloi: ....................

Cau 67. Trong khong gian véi hé tryc toa do OxVZ ho ba diém A(a:0:0), 5(0:5:0), C(0:0: c) trong d6

21

ﬁ
e
a b (ABC)'

a.b,¢ 13 cac 56 thue thoa min ¢ . Tinh khoang céch tir gbc toa 0 O dén mit phing

Traloi: ....................

Cau 68. Trong khong gian OxVZ: cho diém M (E49) Goi (P) 1a mit phang di qua M va cit 3 tia Ox, Oy,
Oz lan luot tai cac diém A4, B, C (khac O) sao cho OA+0B+0C gq¢ gia tri nho nhat. Tinh khoang cach d
tir gbc toa do O dén mat phing (P).

Traloi: ....................

Cau 69. Trong khong gian vdi hé toa do Oxyz , cho ba diém 4(a,0,0),5(0,5,0),(0,0,c) voi ab.c lIa

nhing s6 duong thay doi thoa man a’ +4b" +16¢" =49 iy téng =a’ +b* 4+ khoang cach tur

(4BC)

O @én mat phéng dat gia tri 16n nhét.

Traloi: ....................

, T .
Cau 70. Trong khong gian voi hé toa do O%7  cho mat phing 2% *Y ™ 7*2=0 (s bt diém

A1) N N ] e o -
A(3:4:1):B(7:- 4 3)‘ Pidm M (azbic Xa > 2) thude (P) sao cho tam gidgc 4BM vudng tai M i co

dién tich nho nhat. Tinh gi4 trj biéu thae T =a +b+c,

Traloi: ...................
(x =4- 3t
d:{y=3+4¢
Cau 71. Trong khong gian Oxyz , cho duong thing (z =0 . Goi 4 1a hinh chiéu vudng goc cua

O tén 4. Pibm M di dong trén tia Oz didm N di dong trén duong thing d sao cho
MN =OM + AN Goi ! 1a trung diém doan thang OA Trong truong hop dién tich tam giac IMN  gat gia
trj nho nhat, 1ap phuong trinh ctia mét phang chtra diém M va duong thang d,

Traloi: ....................

A(1;4;3) (P):2y-z=0

Cau 72. Trong khong gian Oxyz , cho diém va mit phang . Biét diém B thuoc

(P) (Oxy)

, diém C thude sao cho chu vi tam giac ABC pho nhét. Tinh gia tri nho nhét do.

Traloi: ....................
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DANG 3

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN GOC



Toin 12 Chwong 5-PT mdt phing, dwong thing, mdt cau trong KG — Bai tdp theo CT méi 2025
oan

Oxyz P)

Bai toan 1. Trong khong gian , cho duong thang d vamit phang (P) cht nhau. Lap phuong trinh cta

mat phang (D) chia d va tao voi mat phang (P) mdt goc nho nhat.
Phwong phap giai
Cach 1: Phuong phap hinh hoc

Goi ! 1a giao diém cua duong thing ¢ v&i mit phing (P) va liy diém Med M #I

Goi H.K 13 luot 14 hinh chiéu cia M 1én (P) va giao tuyén A cua (P) v (O)

HM _ HM
tang =———=>—-—

bat ?1a gdc gilra (P) va (D taco @ =MKH, do do HK — HI

Do do (D 1a mit phang di qua d va vudng goéc véi mat phang (MHD), nan (Q) g qua M vanhan
([mees ] ypr

Cach 2: Phwong phap dai s6
Ta c6 thé giai bai toan trén bang phuong phap dai sé nhu sau:

n, =(abic), (a*+b* + #0)

¢ Goi 1a mot VTPT cua mit phing (Q).

c e, =0 , < <
e Khido "o tu day ta rat duge ¢ theo b’c(hoac b theo % ¢ hodc ¢ theo a,b).

)
cosg =1L = £(7)
e Goi ? 1 goc gitta () va (@) ta co [
b
t =—,c #0.
voi ¢ Khao sat J@ ta tim dugc max cua f@

Ch y: Dé tim vecto phép tuyén "o ciia mdt phang (D) don gian hon thi nén goi "o =(L:b; C).
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Oxyz

Bai toan 2. Trong khong gian , cho hai duong thang dyyd chéo nhau. Viét phuong trinh mat phang

(P) chia 4 va tao voi d mot goc lon nhat.
Phwong phap giai
Cach 1: Phuong phap hinh hoc

* Trén duong thing d, liy diém M va dung duong thing A di qua M song song véi d.
Khi d6 goc giita A va (P) chinh 1a goc gilra d va (P).
o Trén dudng thing A, 14y diém 4. Goi H va K 1in luot 12 hinh chidu cua 4 1én () va 49 13 goc

gitrta A va (P),

Suy ra (P) 13 mit phang chia d va vudng goc v6i mit phang (AMK). po do (P) g qua M vanhan

A A
(" )", lam VTPT.

Cich 2: Phwong phap dai s6
Ta c6 thé giai bai toan trén bang phuong phap dai s6 nhu sau:

n, =(a:b:c), (a® +b* +c° #0)

¢ Goi 1a mot VTPT cua mit phang (P).
e Khido "rHe =0 tur day ta rat duge ¢ theo b’c(hoéc b theo %€ hodc ¢ theo a,b).
, sing =—==—-—=1(t)
o Goi ? 13 goc gitta P va 9> taco Il |
b
t =—,c #0.
Vo1 ¢ Khao sat f@ ta tim dugc max cua f@

Chi y: Pé tim vecto phdp tuyén "r clia mdt phang (P) gon gidan hon thi nén goi "o :(];b;c]'
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y+l 2-z

4:-x=r7
2 1T Goi @ 1 mat

Cau 73. Trong khong gian véi hé toa do Oxyz , cho dudng thang

phang chira duong thing d va tao voi mat phing (0):2x- y-22-2=0 mot goc ¢ s6 do nho nhat. Piém

A(1;2;3) cach mat phing () mot khoang bang:
543 711 43
B B 3 c. 11 D. 3

A

X z
Cau 74. Trong khong gian Oxyz , cho dudng thang 2 1 (P):x+2y-2z=0

va mit phang . Goi

(0 1a mat phing chtra A sao cho goc gitra hai mit phang (P va (©) 1a nho nhét. Phuong trinh mit phang
@

A X~ 2y+z=0 . Xx+22y+10z=0 o~ x-2y-2z=0 p. X+10y- 22z =0

P y+1l z-2

Cau 75. Trong khong gian vdi hé toa do Oz, cho duong thang -1 2 1 vamat phang
(P):2x- y- 2z 2=O. () 14 mat phing chia ¢ va tao véi mp(P) mot goc nho nhét. Goi
[ U]

=(a;b;1 . .
"o (a:6:7) la mét vecto phap tuyén cua (0 ) Pang thirc nao diang?

A.a- b=-1 B.a+b=-2 C.a- b=1 p. a+b=0.

(P)

Cau 76. Trong khong gian véi hé truc toa do Oxyz,

goi la mat phang chia duong thing

q-x 1 _y+2 =z
1 _3‘ . Oy . . A . 1 .2 \ A n 9 . (P)
va tao vai truc gdc c6 so do 16n nhat. Biém nao sau day thudc mat phang ?

A E¢30,4). M (3;0;2). N(-1;-2;-1).

B c D. F(@;2;1).
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