Todn 12 Chwong 5-PT mdt phing, dwong thing, mdt cau trong KG — Bai tdp theo CT méi 2025
CHU DE 6

GIA TRI LON NHAT, GIA TRI NHO NHAT LIEN QUAN PEN PUONG THANG

(x =x, +at
Arjy=y +bt

ez ALA
, cho cac diem !

Oxyz =TT Tim toa

Bai toan 1. Trong khong gian 2 4, va duong thang

UL ANINTN] LIl

e M(iZ) s g , T :|a, MA, +a, MA, +...+a, MA, o
do diem M'%Y2Z) thuge duong thang A sao cho nhé nhat (voi
X%y 13 chc sb thuc cho trude thoa man & o teta, 7&0).

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

Bude 1: Tim toa d9 diém phu /

uug u]N N}

Dua vao d'flng thire 4 +a, 14, +..+a 14, =0 ta tim duoc toa do diém 1 .

Ta co:
H[uin} au LI LIl LILLI LILLI
e, (M1 +14))+ @, (M1 + 14, )+ + a, (M7 +14,)
i 11 qod M0
:(f'-:‘l +a, o ):‘l«{{ +old +o JA, + .+ T4, -
Jm a0 a00 i -
=(a, +eat, +..+a )M (do a 14 +a 4, +..+a 14, =0)
LILILIL LI (NN} LLLl
=T =|f'{‘| MA +a, MA, +...+a, .-WA_,,| =|a, +a, +..+a, || MI |
L
o T e M|
vi G T T hing s6 khac khong nén ™ mn

Ma M €A nén MI nho nhét khi diém M can tim 13 hinh chiéu cua ! trén duong thang A .
Buéc 2: Tim toa do diém M
L MeA=M (x, +at; y, +bt;z, +c'r). Tinh IM

NN

+Do IM LA nap Mu, =0= 1= do diém M can tim.
Cach 2: Phwong phap dai s6

L MeA= M (x, +at;y, +bt,z, +ct)

[N NH] LI LI N
T =|t"{‘| MA +a, MA, +...+a, .-WA,,| =f(t) .
+ S e theo ham 7.
+ Xét /@ dé tim gia tri nho nhat, suy ra ?
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X =x, +at

A:jy=y, +bt

Aros 4, va duong thang

Oxyz

Ne o s A . oz A + it s
Bai toan 2. Trong khong gian , cho cac diem ! . Tim toa

M(x;y;z) T =a,MA; + a, MA; +...+ a, MA;

do diém thudc duong thfmg A sao cho nho nhat (hoac 16n

a;a,... a +a,t..+a, 7&0).

J4 e A 18 s A 1 ) ~
nhat) (véi n 1a cac so thuc cho trude thdéa man
Chu y:

T . =da+a+..+a =0

.= a+a +.+a <0

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

Buéc 1: Tim toa dd diém phu /

+ Goi I 13 didm théa man; B4+ @14 +..+a I4, =0

SN N} SN

o JA +o, J4, + ...+ 14, =0

+ Dua vao dfmg thare ta tim dugc toa do diém 7 .

+ Ta co:
T =aMA +a,MA; +..+a MA
000 1mi 1ond
=a,(MA) +a,(MA) +..+a, (MA)
i Od 00i O 00i O
—a, (Mr+14) +a,(MI+14) +..+a, (MI+14)
i i ) oomd, of od i
=(a, +at, +..va IMP + A + @ I +. . +a A +2MI (@ 14 + a IA +...+a I4,)
oo i i of

=(ct, +at, + @ IMI+ A} + i J4 4.+ 4 (do a4 +a,id, +..+a, i4, =0)

mN |}

=T =(a, +a, +...+a, IMI +a I4’ +a, 04 +.. +a A

-

R khéng d6i nén:

+Vi
ovei BFOTH >0 40 Tt 014 tri nho nhat khi va chi khi M/ nhé nht.

evai GO FT A, <0 4 T gat i tri 16n nhét khi va chi khi M7 nho nhét.
+Ma M €A nén MI nho nhét khi diém M can tim 13 hinh chiéu ctua ! trén duong thang A.

Buéc 2: Tim toa dd diém M

uuuy

+ MeA= M (.r,:, +at.y, +bt.z, +ct )‘ Tinh IM

+Do IM LA nen ™Muty =0=1= do diém M can tim.

Cach 2: Phwong phap dai s6
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L Mea= M (x +at,y, +bt;z, +ct)

AN NN} L LI )
T :|rf, MA, +a, MA, + ..+, MA,,| =1 () ‘
+ T v theo ham 7.
wxet ) dé tim gia tri nho nhét, suy ra /
\e o s n . Oxyz a2 Axiv.iz) & o4 N N VAP T A \ 2

Bai toan 3. Trong khong gian , cho diém 0270000 ¢ dinh va diém di dong trén duong thang

[x =x, +at
Aiy=y, +ht

E TR T Tim toa d6 diém M @& AM ¢4 gia tri nho nhat.
Phuong phap giai
Cach 1: Phuong phap hinh hoc

Buwoc 1:

b o
b o]

+ Goi H 1a hinh chiéu vudng goc cua 4 trén dudng thang A.

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

+ Pang thuce xay rakhi M =H

+Do d6 AM nho nhat khi M 13 hinh chiéu ctia 4 trén duong thang A.

Buéc 2: Tim toa dd diém M

uuuu

L MeA= M (x, +at;y, +bt;z, +ct )' Tinh AM

[N NN

+Do AM LA pep AMu, =0=1= do diém M can tim.
Cach 2: Phuong phap dai s6
L Mea= M (x +at;y, +bt:z, +ct)

[N NH] LI i NNN] )
T :|rf, MA +at, MA, +...+a, MA,,| =7(t) ‘
+ - ' ' theo ham 7.

; t) .z .. I T I
+ Xét A0 dé tim gia tri nho nhat, suy ra /

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

A4(:-2:3)  B(1;0:5)

Caul. Trong khong gian Oxyz , cho 2 diém duong thang

x-1 yp-2 =z-3
d: == =
| -2 2 Timtoa dd diém M trén duong th.'fmg d gé MA™+ MB~ {dat gia tri nho nhat.

M(3:-2:7) M (3:0:4)

M(1:2:3) M (2:0:5)

A. B C D
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Loi giai
Chon B

, (7 -1
Goi ! 1a trung diém cua 4B | taco 1=(2 1‘4}.

L o (JJJ LI ): (JJJ L ):
] e 2 2 = r] + + 4
Khi do: MA® + MB® =MA + Mmp- M HIA) +AMI+ 1B
LUl Ul 5 L 5 L

L i
=2MI +I4 +1B +2M1(i4+1B) oad P eI IE =MD +6

Do d6 MA™ + MB® dat gi4 tri nhé nhat khi va chi khi MI c6 do dai ngin nhat, didu nay xdy ra khi va chi

khi M 1a hinh chiéu vudng goc ctia / trén dudng thang 4 .

Phuong trinh mit phang (P) di qua { va vudng goc voi dudng thang 9 1a

1.(x-2)-2.(p+1)+2.(y- 4) =0 (P):x-2y+2z-12=0
ay .

h
x =1+t
y=2-2t
Phuong trinh tham s cia duong thang @ 1a: ZE3ru .
Toa do diém M céan tim 1a nghiém (G y:2) cua hé phuong trinh:
(x =1+t x =2
y=2-2 y =0
—
z=3+2t z =5
x-2y42z-12=0 |r=1 . M(2:0;5)
- . \ . Vay .

Chu2. Trong khong gian @2 cho duong thing @ c6 phuong trinh

A(6:0:0),8(0:3;0),c(0;0:4) M (a;b;c)

Goi la  diém thugc
P =MA"> +2MB* +3MC’ dat gid tri nho nhat, khi d6 @+b+ ¢ bing
A. 3. B. 4. C.l
Loi giai
Chon B

] Yo
Vi M €d ngn gia siv M- 52+ {).

Afd? —12 G AR —242 . . I a2 ~
Ta cé: MA™ =3 + 4+ 29 MB =3¢ - 4t +2; MC™ =3+ + 101+ 21

= P =MA +2MB* +3MC* =182 +36t +96 =18(¢t +1) + 78 =78

d

x=1-1¢
v =2+t
z=-¢
sao cho
D. 2.

Do d6 P =MA" +2MB" +3MC" gat gi4 tri nhé nhét khi va chi khi £ =~ 1, khi dé:

M2:L:1D)= a+b+c =4

va ba diém

biéu

thirc
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x-1_y+1 _Z ( )
Cau 3. Trong khong gian véi hé toa do Oxyz , cho duong thang 2 1 -1, M50 . Goi

H(a;b;c) 1a diém thuoe 9 sao cho MH ¢6 do dai nhé nhat. Tinh T =a’ +b* +¢*

AT =6 B.T =12, c.T=Vs5 p. T =21,
Loi giai
Chon A
x=1+2t
diy=-1+t

Phuong trinh tham sb ctia dudng thang =1 Vi HE€d pngp toa d6 diém H c6 dang

H(+2t5-1415- 1), D6 dai MH nho nhit khi va chi khi H 14 hinh chiéu ciia M lén 4 |

u(2;1;-1) d j\ululif(-1+2t;-2+t;- t)

Ta co la vecto chi phuong cta

2
uuuu _ { =—
H 13 hinh chiéu ctia M 1én d < MHu =0 = 2(-1+20+(-2+1)+1 =0 < 61'4:0‘: 3 . Toa
7
a=—
3
4b:—l
3
2
) H[Z’_l;_g c =-—
do diem 33 3 suy ra 3
2 1 2 2
T:a2+b2+c2:[— -—| +|=| =6
Vay 33

Ciud. Trong khong gian voi hé toa 46 Y7, cho hai diém ALLD B0 y3 it phing
(P)ix+y+2z+2=0. yig phuong trinh chinh tic ctia duong thang d g qua 4, song song v6i mat phing

(P) sa0 cho khoang cach tir B dén d 16n nhAt.

d:x-lzy-lzz-l d;E:Z:Z+2
A 3 1 -2 B. 2 2 -2
dx-2:y-2:i d:x-l_y-l_z-l
C 1 1 -1 D. 3 -1 -1
Loi giai
B

PV
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(PY:x+y+2z-4=0

Goi (P) chia 4 va song song () suy ra
Ta thiy BE ) do a6 9(B-9) dat gi4 tri 1on nhét 1a 4B-
Khi d6 @ vudng goc véi 4B va d vudng goc vai gia ciia 7 1a VTPT cia ().

uuu

. u =[n, 4B] =(2-2)

Suy ra mgt VTCP cua
Két hop vé6i diém 4 thuode d nénta chon dap an C.
Cau 5. Trong khong gian voi hé toa do Oxyz , cho hai diém AQ2;- 3), B(-2-2:1) va mit phing

(oc): 2x+2y-z2+9 =0 Goi M 1a diém thay déi trén mat phing () sao cho M 1udn nhin doan 48 dudi

mot goc vudng. Xac dinh phuong trinh dudng thing MB khi MB dat gi4 tri 16n nhat.

x=-2-t x=-2+2t x=-2+t x =-2+t
y=-2+2 y=-2-1 y=-2 y=-2-1
AL z =1+2¢ B. z=1+2¢ C. z =1+2¢ D. z =1
Loi giai

Chon C

. 2.(-2)+2.(-2)-1+9=0= Be(a)
Ta co: )

Goi H 14 hinh chiéu cia 4 trén (@) thi AH LMB  AM L MB = MH 1 MB

= MB <BH D4y bang xay ra khi M =H | Iic d6 M 1a hinh chiéu cia 4 trén (a).

[N]N]N]

Goi H(x;y;z)’ AH =(x- L;y- 2;z+3).

2x+2y-2z+9=0 2x+2y-z=-9 x==3

x-1 y-2 Z+3<:> x_y:'l =4 y:—2
Ta c6 hé phuong trinh U 2 2 -1 x+2z=-5 z =-
x=-2+t
=> MB:{y=-2

= M(3-2:-1) = MB =(1:0:2) 2 =1+
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Cau 6. Viét phuong trinh duong thing ¢ di qua M ;- 2;1), song song v&i mat phang
(@):3x-4y+z-12=0 va cach A4(¢-2;5;0) mot khoang 16n nhit.

x=4-t x =4+t x =1+4¢ x =4+t

y =-2+t y=-2-t y=l-2t y=-2+t

AL z =1+t . B. Z:'1+Z‘. C. Z:'1+l. D. Z:1+l“
Loi gidi

Chon D
AM =(6;- 7;1), vecto phap tuyén cua (@) la’” =(3;- 4;1).

Goi F 1a hinh chiéu vuéng géc ctia 4 trén 4.

Khi d6 @ 1a duong thang di qua M , song song voi (e) va vudng goc voi AM

- 1 AM | =(-3;- 3:- 3) =-3(1:1;1)
M,n| ={-3;- 3;- 3) =-3;1;
Goi ¥ la vecto chi phuong cua 4 uJ‘AM; [ } .

on ¥ =(1:1;1)

Ch . Dap an D théa man.

Oxyz AC¢-3,01) B(;- 1;3)

Cau 7. Trong khong gian voi h¢ toa do , cho hai diém va mat phang

(P):x-2y+2z-5 :0. Viét phuong trinh chinh tic cua duong thing 9 di qua 4, song song v6i mat

phing (P) sao cho khoang cach tir B dén d nho nhét.
x+3 _y _z-1 d_x+3_ y _z-1
A, 26 11 -2 B. 26 ~-11 2
d:x+3:l:z-1 d:x+3:l:z-l
C. 26 11 2 D. -26 11 -2 .

Chon A
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B

L

Goi mit phang ©) 1a mit phang di qua 4 va song song véi mit phang
©) 1 1(x+3)-2(y- 0)+2(z- D=0 x- 2y+2z+1=0

(P)

. Khi d6 phuong trinh ciia mat

phang
Goi H 1a hinh chiéu cta diém B 1én mit phang (Q), khi d6 duong thang BH di qua B(;- 1;3) va nhan
x=1+¢
y=-1-2¢
=(1;- 2;2 X =
"o (- 2;2) lam vecto chi phwong c¢6 phuong trinh tham so 1a z=3+2
10 L7
A+0)-2CG1-200+2@+20)+1=0 7 ’"'3: H[ 9°9 ’9]

0 (26 11 -2
- g = 2.2 22 1
{9 5 9] —(26:11;- 2).

Goi K 14 hinh chiéu cua B 1én duong thing ¢ , khi d6

d(B;d)=BK >BH

Taco nén khoang cach tir B dén d nho nhatkhi BK =BH | do d6 duong thang d gi

d.x+3:l:z-l

u =(6:11;- 2)

qua 4 va co vecto chi phuong ¢6 phuong trinh chinh tic: 26 11 -2

Cau 8. Trong khong gian véi hé toa do Oxyz , cho mit phang (P)ix+y- 4z :0, duong thang
P 1 _y+1 _z-3
2 -1 1 vadiém 40 3,1) thudc mit phang (P). Goi A 1a duong thang di qua 4, nam

u=(a; b;1)

trong mit phiang (P) va cach duong thang d mot khoang cach 16n nhat. Goi la mdt véc to chi
phuong cua dudng thing A, Tinh @ +2b
A, a+2b=-3 B. a+2b =0 C.a+2b=4 D.a+2b=7
Loi gidi
Chon A


https://www.facebook.com/profile.php?id=100004939510482&fref=gc&dti=665874403588775
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(P)

M(1;-1;3)

u =(2; - 1; 1)

Puong thing d di qua va co véc to chi phuong

Nhan xét rang, 4%€4d va dn(P)=1(-7;3; - 1).

) d(A,d)=d(A,(Q))=d(A,(Q))'

Goi 1a mat phang chira @ va song song v6i A . Khi do

Goi H . K 13n lwot 1a hinh chidu vuong goc cia 4 1en @) va d Taco AH <AK .

d(A,d) d(4,(0)) o AH

Do do, 16n nhat < 16n nhat mx < H =K Suyra AH chinh la doan vudng
goc chung cua @ va A
uuy BEUU u
, , Ny =| AM ,u, | =(-2- 4-
Mat phang (R) chira 4 va 4 ¢6 véc to phap tuyén la ®) { 1] (-2 4 8).

(0))

o uugu

Ny = { n(R)’ul]

Mit phang chira 4 va vudng goc véi (R) nén c6 véc to phap tuyén la

=(12;18; - 6)

)

Puong thang A chira trong mit phing (P) va song song véi mit phang nén c6 véc to chi phuong la

uud o

u :["(P)v”l(m] =(66; - 42; 6) =6(11; - 7;1)

Suy ra, ¢ =11 b :_7.V£1y a+2b=-3

Cau 9. Trong khong gian v6i hé truc toa do Oxyz , cho hai diém AQ;L:- 3), B(-3; 2;1). Goi (@) la
duong thang di qua M(1;2;3) sao cho tong khoang cach tir 4 dén @) vatr B dén () 14 16n nhat. Khi d6
: e (d)
phuong trinh duong thang la
x-I:y-zzi x-1:y-2:2-3
A. -5 4. B. -3 2 1
x-1_y-2 z-3 x-1_y-2 z-3
c. 1 13 -2 D. -3 2 2
Loi giai
Chon C
. d(A,(d))sAM’ d(B,(d)) <BM
AM L (d)
d(4,(d@))+d(8,(d)) BM 1(d)

dat gia tri 16n nhat khi va chi khi
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[m]mu)

MA=(1;-1;-6) MB =(- 4:0:-2)

uuy udu u
=| MA,MB| =(2;26;-4)= u, =(1;13;-2)
Khi dé (@) c6 vecto chi phuong ! [ ] “ .
(d):x- 1 _y- 2 _Zz- 3
Phuong trinh 1 13 -2

Cau 10. Trong khong gian @7 cho bén didm 4(3;0,0), (0:2,0),(0;0:6) va D(l;l;l). Goi A 1a

dudng thing di qua D v thoa mén tong khoang cach tir cac didm 4> B:C dén A 1a 16n nhét. Hoi A di qua
diém nao trong cac diém dudi day?

M (5,7;3) M(1;-2;1) M (3;4;3) M (7;13;5)

A B C

Loi giai

D

Chon A

A,B,C

Goi (P) 1a mat phang di qua 3 diém

Y

x z
—+=—+—=]
Ta c6 phuong trinh cta (P): 3 2 6 ©2x+3y+z-6=0

Ta thy D(:1;1)e(P)

Goi >7>K 1in Iuot 14 hinh chiéu caa 4 B>C 1en A

Khi do: 4 =A4D,BJ <BD,CK <CD Suy ra tong khoang cach tir cac diém A,B,C 3én A 13 16n nhat

bing AD+BD+CD hay A 13 duong thing di qua D va vudng goc voi (P)
x =1+2t
A:{y=1+3¢
Suy ra phuong trinh 2= i do A di qua M (5:7:3)
;  pX=r=zl poxl_»_=z
Ciu 11. Trong khong gian “Z cho hai duong thang 1 1 1 va 1 21, xét

diém M thay d6i. Goi @b 13n luot 1 khoang cach tir M dén D va D', Biéu thirc a’ +2b’ dat gié tri nho

, o 5
nhét khi va chi khi ™ ° Mo (50:0:20) hi 46 gia tri %0 + Yo biing
4 2
A 3. B. 0. C. 3. D. V2.

Loi giai
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Chon C
Gia st £ 1a doan vudng goc chung cta hai duong thang D va D'

véi Pl D va ol D'cc') P(0,0.1) va Q(l,0,0). Goi E, F 1an luot 1a hinh chiéu cia M trén duong thfmg

D vyaD'
Khi dé taco @ +b=ME+MF?> EF3 PO 1. a+b3> \2
o)
’ l(a— 2b)2 =(a2+2b2)— gaz +£ab+gb27——(a2+2b2)- %(a +b)2
Nhanthéy3 3 3 @ 3

l(a- 263 00 o*+2b*3 %(a+b)2 ENIE s

Do d6 ta co 3 hay
I M1 EF
4 EF? PQ

Vay gia tri nho nhét cia a’ +2b* bang 3 dat dwoc khi dau bang xiy ra khi a=2b hay

a
uuu uuLy Mg’o’l:
MP == 2MO 38

A(1;1;2) (P):(m- Dx+y+mz-1=0

Oxyz va mit phang , VOi

Cau 12. Trong khong gian , cho diém

M 1a tham s6. Biét khoang cach tir diém 4 dén mit phang (P) 16n nhét. Khing dinh dang trong bon khang

dinh duéi day 1a
A 2<m<6 B. m>6 C.-2<m<2 D.-6<m<2,
Loi giai
Chon a
Cach 1:
d(A,(P))_|m- 1+1+2m-1] [ Gm-1)
Ta co | \/(m-l)z+1+m2 2(m*- m+1)
1
Gm- 1Y , (5- m)Gm-1) m=—
F) =2 ) = 0w |" 73
it 2(m* - m+1) 2(m?- m+1) =5
é )
1
m_% 3 5 1o
f'(m) - 0 + 0 _

flm)|

| Sl ]
_
\
o]
/
o | S

14
maxd(A;(P)) =\/: _ .
Vay 3 ki ™ —56(2,6).

Cach 2:
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(P):

Ta di tim d6i tuong ¢d dinh ctia mit phang

(P):(m-Dx+y+mz-1=0= (x+z)m- x+y-1=0

x+z =0
- - mER s 2 (P) A s . £ .. 2 -x+y-1=0 A an
Véi moi mat phang ludn di qua giao tuyén cua hai mat phang trc luon di qua
x =t
(d):{y =1+t
duong thang z=t
Goi H1+t-0eld)= 4 =0~ - 1- 2). Pé khoang cach tir 4 dén (P) 16n nhét thi
AH L(P)= AH cung phuong vdi VTPT cua (P) 13" =(m- l;l;m), suy ra:
1
t-1 t -t-2 {mt-tZZ—l t=-—
= = = S 3
002, cho diém 4(0:3;- 2). Xét duong thang d thay doi, song song véi truc

Cau 13. Trong khong gian
Oz va cach truc O7 mot khoang bang 2 Khi khoang cach tir 4 dén @ 16nnhét, 4 di qua diém nao dudi
day?

4 M(038-5) g N:2-5) c PO-2-5) p, 2¢20:-3)
Loi giai
Chgn C
d O:l
I
I
I
.e"'—l_"--.
-7 | ~ o
Y QURNERUY SENR—— —._4(01—2)
1
I

Do duong théng d//0z nen d nim trén mat tru ¢o truc la Oz va ban kinh tru la R =2.

Goi H 1a hinh chiéu cua 4 trén truc OZ | suy ra toa do H(0;0;-2).
Do s dnor =AH =3.
00 4000
7 7 AH =2 AB
Goi B 1a diém thudc duong thang 4H sao cho 5
= B(0;- 2;- 2).

Vay d (A’d)max = ed 1a dudng thang di qua B va song song véi O2:
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x =0
d:qy=-2
Phuong trinh tham s6 cta Z=m24
P(0;- 2;- 5).

Két luan: 9 di qua diém

Ciu 14. Puong thang A di qua diém M(3;1;1), nam trong mit phang (@):x+y-z-3=0 va tao voi
x =1
d:{y=4+3¢
duong thang Z=3-a mot goc nho nhat thi phuong trinh ciia A 1a
x =1 x =8+5¢ x =1+2¢t x =1+5¢
y=-t y=-3-4t y=1-t y =1- 4t
A z =2t . B. z =2+t . C. Z:3'21‘. D. z=3+2t.
Loi giai
Chon B
Q
Puong thang d 6 vecto chi phuong la u =(0;3;- 2).
Mit phéang () c6 vecto phéap tuyén 1a n =L 1).
Vi 1 =0.1+3.1+(-2).(- 1) =5 %0 nen d okt (0{).
x =3
y =1+3¢

Goi d, la duong th'fmg diqua M va d, /d , suy ra d, c6 phuong trinh: z=1-2 .

Lay NG4-Ded, . Goi K, H 1an luot 1a hinh chiéu vuoéng goc cua NV trén mat phing (@) va dudng
thang A.

acod: va MN  MN

&, a

T

Do vay ) nho nhat khi K =H hay A 1a duong thang MK
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x =3+¢
y =4+t

Puong thang NK ¢g phuong trinh: z=l-t .

Toa d6 diém K tng v6i ! 1a nghiém cta phuong trinh:

4 7 2
Ga)+@+0)-(C1-1)-3=00 1 =- > K[—;—;—
3 Suyra 333),
Cau 15. Trong khong gian Oxyz’ cho diém A(O;l;-2)’ mit phang (P):x+y+z+1=0 va mit cau

- y2 2 2_ - - = 5 g - ’
(§):x® 4" +2%- 2x- dy- 720 . Goi A 1a duong thiang di qua 4 va A nam trong mit phang (P) va cat
mat ciu (s) tai hai diém B ,C sao cho tam giac IBC ¢4 dién tich 16n nhit, v6i { 1a tAm cia mat cau

(s)

. Phuong trinh ctia duong thang A 1a

X =t x =t x =t ¥ =t
=1 y =1+t y=l-1 y =1+¢
AL z:-2-t' B. z:-2+t. C. z=-2 . D. 7z =-2
Loi giai
Chon C
)
) 6 tam 1029 4 bin kinh R =V +2°+7 =243

A1 =(;1:2) o 47 =5 c

<R = 4 pim trong mit cu () va 4 nim trén day cung B
R2 RZ

2
Sy =—IB.IC.sin BIC =K sin Brc < T e B
2 2 nén dién tich A/BC dat gid trj 16n nhatla 2 < sinBIC =1

= BIC =90° = AIBC vudng can tai 1 = BC =IC\2 =RJ2 =26

BC
7 =26 )
Goi “ 1a trung diém cua BC . Taco &/ L BC vy 2 .
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AALJ yuong tai J = Al 21 | Kbt hop thém voi W va (2) taco I =Al = A=J = A |3 trung diém
cua BC va IA LBC

c6 vecto phap tuyén ne, =GL1) c6 gia vudng goc voi A.

uu
u=|ng,, Al| =(i- 1;0) 4(0;1;-2)

Vay A nhan lam vecto chi phuong va di qua

x =t
=> A:{y=l-¢
z==2

E(2;1;3) (P):2x+2y-z-3=0

Cau 16. Trong khong gian Oxyz , cho diém , mit phang va mit cau

2 2 2 , . )
(8):(e- 37 +(y-2) + (- 5) _36. Goi A 1a duong thang di qua £, nam trong (P) va cat () tai hai

diém c6 khoang cach nhé nhat. Phuong trinh ctia A 13

x =2+9t x =2-5t x =2+t x =2+4¢
y =1+9¢ y =1+3t y=l-1¢ y=1+3t
AL z=3+8t' B. z=3 . C. z=3 ' D. Z:3'3t‘
Loi giai
Chon C
Mit cau (s) co tam 1G3;2;5) va ban kinh R =6

IE=P+1’+2* =J6 <R = diém £ nam trong mit cau ()
(s)

Goi H 1a hinh chiéu ctia { trén mit phang (P), 4 va B 13 hai giao diém cta A véi

Khi d6, 4B nho nhat © 4B LOE my AB LIH negn AB L(HIE) - 4p LIE

uu uu oy
u, Z[nP;EI} =(5;-5:0) =5(1;- 1;0)
Suy ra: .
x =2+t
y=l-t
Va . o A 15 z =3
ay phuong trinh ctia A la
Cau 17. Trong khong gian v&i hé tryc toa do Oz cho didm M(-3:3;-3) thudc mit phang

(a):2x- 2y +z+15=0 (8):(x-2Y +(y- 3 +(z- 5) =100

va mit cau . Puodng thing A qua M | nam
trén mit phang (@) cit (s) tai 4, B 520 cho d6 dai 4B 16n nhét. Viét phuong trinh dudng thang A .
x+3 y-3 z+43 x+3 y-3 z+43
A, 1 1 3 B. 1 4 6
x+3 y-3 z+43 x+3 y-3 z+43
c. 16 11 -10 D. 5 1 8

Loi giai
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Chon B
Ta cb: Mt cau (5) cO tm 1(2;3;5), ban kinh R =10
22-23+5+15
d(l,(a))=| - | =6<R
2, (. 2 — . .
22y 4 = (@0 )=CUr) 13 pinh chidu cia 7 1en .
Goi ™ 14 dudng thing qua 7 va vuong gée voi (O = A o VTP 1a Ua = 2D,
x =2+2t
x =2+2¢ y:3—2t x=-2
A iy =3-2t z =5+t =1y =7

z=5+¢

= PTTS 2x-2y+z+15=0 z=3 :H(-2;7;3)_

. Toadd H langhiém cua hé:

Taco AB cb do dai lon nhit < 4B 13 duong kinh cia (&) = A =MH

uuuu

Puong thang MH di qua M(-3;3;-3) va co VTCP MH :(1;4;6).
A:X+3 _y- 3 :z+3.
1 4 6
Suy ra phuong trinh
Cau 18. Trong khong gian OXZ, ¢ho diém E(2;1;3), mit phang (P):2x+2y-2-3=0 va mit cau
2 2 2 , . , ,
(5):Gr- 30 +(y- 2 +(z- 5) =36 Goi A 1a duong thang di qua £, ndm trong mit phing (P) va cat
() tai hai diém c6 khoang cach nho nhat. Phuong trinh ciia A 1a
x =2+9t x =2-5t x =2+t x =2+4t
y =1+9¢ y =1+3¢ y=l-t y=1+3t
Al z =3+8t B. z=3 C. z =3 D. z =3-3t
Loi giai
Chon C

Ta ¢6 tam va ban kinh mat ciu 7 13 / B25:R =6

IE =J1+1+4 =J6 <R
Goi A 1a duong thang di qua £

Goi H 13 hinh chiéu vuong goc cia / 1én A
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Day cung cang nh6 khi khoang cach tir tim téi duong thang A cang 16n

Taco @ (I,A)=IH <IE

uu

Viy ddy cung nho nhit khi duong thang A vudng goc véi IE =(- ;- 1;5-2)

Dua vao cac dap an ta thdy trong cac vecto chi phuong uy =(9;9:8)u, =(-5:3;,0)u, =(1;-1;0)

u, =(4;3;-3)
Thi chi co “s-1E =0

Nhdin xét: ta hoan toan co thé viét duoc pt duong thang A bang cach viét pt mat phang ©) diqua £

nhéan IE =(- ;- 1;;-2) Jam mot vecto phép tuyén, khi d6 a=(P)n(Q)

Oxyz (S):x*+)y* +2°- 2x+4y+2z-3=0 va

Cau 19. Trong khong gian v6i hé truc toa do , cho mit cau

mit phing (P):2x= y+22-14=0 pia M thay déi trén ) gigm N thay déi tren (F) . Do dai nho

nhét caa MN bang

| =
=
N | w

Al B. 2 C.
Loi giai
Chon A

.




Todn 12 Chwong 5-PT mit phing, dwing thing, mdt cau trong KG — Bai tip theo CT mdi 2025

Mit cau (5) co tam {(1-2-1) ,ban kinh R =3, d(I(P)=4>R mit cau () va mit phang (P)
khong c6 diém chung.

Dung IH L(P),(HE(P)) Tac6: MN nho nhétkhi M 1a giao diém cua doan IH véi (5) va N=H

x =1+2¢
y=-2-1;(€R)
z=-1+2t

Phuong trinh dudng thang 1H :

o MQ+26-2-1-14200€(S) . (-1 +(+2Y +(z+1) =9
Piém nén

o) +C1V+(Q) =9 t=H M, (;-3;1),M, (- 1;- 1;-3)

. Khi do

Thit lai- d (M ;(P)) =1, d(M,;(P))=7>1IH =4 (loai).

nows

M (3;-3;1);N| —; 3

khi

Vay MNyy =MH =1

Al1c0| B(32 _ 1o
Cau 20. Trong khong gian vdi hé toa do Oxyz , cho céac diém (l 0 0) , (3 Z O) , ¢ ( L2 4). Goi M 1a
(aBC)

diém thay d6i sao cho dudng thang MA MB M C hop v6i mit phang cac goc bang nhau; N 13

2 2 2
o ()il 3 +ly- 2 (- 3= ,
diém thay doi nam trén mat cau 2 Tinh gia tri nho nhat cua do dai
doanM N
32 V2
A. 2. B. V2. c. 2. p. 5.
Loi giai
Chon C
M
B A
H
C
Ta co: 4B =(2,2;0), AC =(-2;2;4)= AB.AC =0 = AABC suy ra AABC vuong tai 4.
Goi H 14 hinh chiéu vudng goc ctia diém M trén mit phang (ABC). Ta co6:

(MA4,(4BC)) =(MA, HA) =Mar
(MB,(4BC)) =(MB, HB) =WBH
(Mmc,(4BC)) =(MC, HC) =WcH
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War =MBH =McH = AMad =aMBH =AMCH (gc.g)

Theo gia thiét
Do d6: HA=HB =HC ngn H 13 tim duong tron ngoai tiép A4BC

Suy ra: H 1 trung diém cua BC = H(1;2;2)'

uuu dud

[AB,AC} =(8;- 8;8)

[NININ ]

=(1;- 1;1).

Ta co: , Chon vecto chi phuong ctia dudng thing MH 13 “w

x =1+¢
y=2-t (t€E€R

Phuong trinh duong thing MH ¢6 dang: \° =2+t

1(3:2;3) R==

Mit cdu ) ¢6 tam va ban kinh

N
M

CKU+6;2-£2+1)
oi

G 1a hinh chiéu vuéng goc ctia diém 7 trén duong thang MH .

Taco: 1K == 2-16- Dy =(15-11)

Uy uuud

Do IK L MH nan /Kt :O, ta dugc: ¢ =1, Khi dé: K(21:3) va 1K =2
Do IK > R nén duong thang MH khéng cat mit cau.

NG

MN >d(I,MH)- IN =IK - IN =—=
Ta co: 2

V2
Vay gia tri nho nhét cta d6 dai doan MN béng 2

Oxyz A(l, 2, - 3)

Cau 21. Trong khong gian véi hé toa do , cho diém va mit phing

(P): 2x+2y-z+9 =0 Puong thing @ di qua 4 va c6 vecto chi phuong =G4-4) cét (P) tai diém

B piém M thay doi trong 2 sao cho M ludn nhin doan 4B dudi goc 90", Khi d6 dai MB 16n nhét,
duong thang MB di qua diém nao trong cac diém sau?

J(-3;2;7)

A

B. K(3;0;15).

C. H(-2;- 1;3)_ D. I(- 1;-2;3)_

Loi giai
Chon D



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

u =(3; 4; - 4)

- Puong thing ¢ di qua 4 va cé vecto chi phuong c6 phuong trinh la:

x-1_y-2 z+3

(P) . B =(- 2;-2;1)_

3 4 -4 = giao diém cua 9 va 1

-Do M 1uén nhin doan 4B duéi goc 90" nén M nim trén mat cau (s) duong kinh 4B .

_4

= E =[- l;0;- 1] = AE’
2 4

Goi £ 1a trung diém cua 4B

= (S):x?+y* +22 +x+22-9=0
Me(P)

©

(s)

. " 3 N \ \ . L . 2 P) . _ .
- Lai do nén M nam trén dudng tron giao tuyén ctia mat phiang (P) vamitcau -, goila

dudng tron

«©)

- Mit khac B 1a diém cb dinh trén duong tron nén do dai MB 16n nhéat khi MB 1a duong kinh cua

(C).

dudng tron

(©) (P).

= F 13 hinh chiéu vuong goc cua £ trén

Puong thang EF nhan vecto phéap tuyén n=(2,2;-1) clua (P) lam vecto phap tuyén

1
X+

2y _z*l g F:[-é;-z;o]
2 2 -l

-Goi F 1atam cua

= EF:

14 oiao diém cia T va EF)
g

) M =(-3;-2:-1)=> MB =(1,0;2)

- Vi MB 1a duong kinh cia nén 1a vecto chi phuong cia duong

thang MB = phuong trinh duong thang MB 1a:
X =-2+t
y=-2
z=1+2t (teR)
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I1(-1;-2;3)

- Trong cac diém da cho & cac dap an A, B, C, D chi c¢6 diém (dap an D) thudc duong thang

MB

Cau 22. Trong khong gian voi h¢ toa do Oxyz , cho mat cau (s) c6 tm 10;2;3) va c6 ban kinh » =2,

x =1+t
d:{y=-mt (€R)

z=(m- 1)t . (P),(0)

, M 13 tham s thuc. Gia str 13 mit phang chira d va tiép

B(1;0:4) dén

Xét duong thiang

(s)

xuc voi lan luot tai M.N Knhidé doan MN ngin nhat hiy tinh khoang cach tir diém

duong thang d.

53 4237 4273
A5, B. 3 . c. 2l . p. 21
Loi giai
Chon D
H

7

M
”"'/g

_%{:

I.M,N .H=IH 1d,d(I,d)=IH

Mit phang thiét dién di qua tAm cit duong thang d tai

[rrr2 _ 2 2 _ [ 2_

MN =2 MK :Z'MH.MI - IH -rr :4 IH" -4 :4 x -4 Zf(x)
Ta co IH IH IH x voi X =IH >2

fr(x) :% >0, Vx>2 (2 +oo)
Ta co xNxT-4 , suy ra ham s6 dong bién trén =~ .

uu
Hud,IAH
d(1,d)="1

MN.__ & IH_. ua =3 mym- 1), 4(;0,0)e d ]

Do do min min Ta co , suy ra

J25m? - 20m +17
J2m? - 2m+2

f(m)_zsmz- 20m +17

Xét ham so 2m’ - 2m+2 ¢4 bang bién thién la
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3 400

m — Do

fm) - 0 + 0 -

; 7\1/‘.13\

= |w=

[3+]

5

&

w
|

x =1+t
d:{y=- %t(zelR)
1 4
IH m=< : z=7!
Suy ra * " min khi 5 . Puong thang d ¢4 phuong trinh 1a 5
LU
HA%W] J416 4273
d (B,d) = = =
ﬂ | N2 21
Khoang cach
Chu 23. Trong khong gian 97 cho mit phéng (P):2x+2y- 2+9 =0 va diém AQ2;- 3). Puong

u=(3:4;-4) it (r)

thdng 9 diqua 4 va c6 véc to chi phuong tai B.Piém M thay doi trén (P) sao cho

M 1u6n nhin doan 4B duéi mot goc 90° . P dai doan MB 16n nhét béng

36
A NS, B. V41, C.6. . V5.
Loi giai
Chon D
x =1+3¢
d:{y=2+4¢
Phuong trinh dudng thang Z=3- 4 nén toa d6 diém B thoa mén hé:
x =1+3¢
y=2+4
z=-3-4t

2x+2y-z+9=0=>201+3)+2Q2+41)- (-3- 4)+9=0 t =-1= B(-2;-2;1)

Do M nhin doan 4B duéi mot goc 90° nén M thude mit ciu (s c6 duong kinh 4B =41, Lai do

Me(P)n (P).

én M thudc duong tron giao tuyén giita mit cau () va mit phang
Do MB 13 mét diy cung cua duong tron nay nén MB 16n nhat khi n6 1a duong kinh cua duong tron giao

-l;O;-l
2

@ .1

tuyén gitta mat cau () va mit phang . Goi ] 1a trung diém 4B thi { 13 tAm mit cau

() va d(1;(P)) =3 . Khi d6 ban kinh duong tron giao tuyén la

iy MBu =2r =/5.
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(S):(x- 1P +(y+1) +22 =2

Cau 24. Trong khong gian O%2  cho mit cau 6, mit phang
A=Y ZE

(P):x+y+z+1=0 y4 quongthing 1| 1 1.Diém M thay dbi trén dudng tron giao tuyén cia () va
(S) Gi4 trj 16n nhét cua ¢MA) 13

32 V2

A 2 B. V2. c. V2. D. 2
Loi giai
Chon A
_\30
Mit cau ) cotam1a T®G-1509) ya ban kinh 6
5 1 2

d(1:(P) =~ <R L PEVR - = e 2,

Ta co: 3 . Khi d6 ban kinh duong tron giao tuyén la: 6 3 2
uu uu
—(1-1- Ol =(1;- 1,0),| Ol ,,a| =(- 1;- 1;2).
A qua O va c6 vecto chi phuong @ =(LLD - ( ) [ a] ( )
OI a /
d(1;0) = H H rivd NESEaR e
‘ ‘ JI+1+1
Ta co:
Mit khac 2 +(P) goi H 13 tAm cta duong tron ©) giao tuyén cua (P) vy (9,
Ta co: IHIA. Do g6 AM:A) 140 phar © dM:A) =r +d UH;A) =r +d(I;4)
, d(M;A) _*/_ +2 —3\/_

Khoang cach 16n nhat cua
Vay dap an can chon 13 A.
Cau 25. Trong khong gian véi h¢ toa do Oxyz , cho hinh lang try ding ABCABC ¢4 A(x,;0;0)
B(- xO;O;O)’ €(0:1,0) va B x:0:,) trong d6 0> Y0 13 cac s6 thyc duong va thoa man *o Yo =4 Khi

khoéang cach giita hai duong thing AC" 3 B'C 160 nhét thi ban kinh R ciia mit cau ngoai tiép hinh ling
try ABC.4 BC bang bao nhiéu?
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+ Xac dinh toa 46 c4c dinh hinh lang try ABC.ABC",
A(x;0;0) B(-x,;0;0) €(0;1;0)

A'(x,;0,,) B'(-x,;0,5,) C'(0;1;,)

+ Tinh khoang céch giita hai duong thing AC 3 BC

[NININ[N} [R]N|NE} [R]N]NN}

AC':(-xO;l;yO) BC =(x0;1;-y0) vi cc’ =(0;0;y,)

pud  gudy
o C \B Cl" |x0y0 (xoyo)2
d(4C’,B'C) ="—prat—mpiE = >
[AC’BC] Vx0+yo (x0+y0) _2x0y0
X, +y )
t:xoyo S : 0 :4 .
Dt 2 = t€(0,4]
s , 32t - 2t
f(t):m 2% / (t):(16 2t)
Xét B
t =0
(@) 0:[
Cho =16
Bang bién thién
X —o0 (0 4 40
f'(z) i

1) /

d(ACBC) o S oy xoyy =4 D

Gia tri 16n nhét cua
Mat khic %o+ %0 =4 ()

1o O e @ g % =0=2

Khi 6, 4B =4, AC =BC =5 4 chidu cao hinh lang tru 1a 1 =CC =2
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_ABACBC _5
Ta c6 4Susc 2 13 ban kinh dudng tron ngoai tiép day ABC
2 2 2
Vay 2 2 2 2
Cau 26. Trong khong gian P97, cho hai diém AQ;1;- 2), BG;L1) va mit cau

) 2 2 _ ) ,
(8):ix®+ 7 +2% 46y +122+9 =0 . Xét duong thang d g qua 4 va tiép xtic voi () sao cho khoang cach

tr B dén 9 nho nhit. Phuong trinh cua duong thing 9 1a

x =2 x =2 x =2+2¢ X =2+t
y =1+t y =1-4¢ y=1-2t y=1+4t
AL Z:'2+2l‘. B. z:-2+t' C. z:-2+t' D. z:-2-t.
Loi gidi
Chon C
it ciu O o tam 7073576 Uy pan ok R=V32+67- 9 =6
Vi 14 =R nén 4e€(8)=d di qua 4 va vuong goc v6i /4= d nim trong (P) 1a mit phing di qua 4

va vudng goc véi 4. Ta cé (P):x+2y+2z :0.

d(B,d)=d(B,(P)) =3

Mat khéc, ta ludn co: . Pang thirc xay ra © d 1a hinh chiéu cua duong thang

AB trén (P) .
().

Ta tim hinh chiéu H cua B trén

(F))z> A:X'Szy'IZZ'l

Goi A 1a duong thang qua B va vudng goc voi 2 2

x-5 _y-1_z-1

1 2 2
Vi H 1a giao diém cta A va (P) nén toa 40 H 1a nghiém cua hé: x+2y+2z=0
x =4
o {y=-1= H(4;-1;-1)
z=-1
> AH =(2;-231)
x =2+2t
y=1-2t

Do do, 4 1a duong thang di qua hai diém 4 va H nén c6 phuong trinh: Z=2+ .
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PHAN II. Cau tric nghiém tra loi ngin. M&i cau héi thi sinh chi tra 1o dap an.

x=2 yp+l =z
0 R ! =Tz )

Cau 27. Trong khong gian véi hé toa do Y, cho duong thang | 2 3 va hai diém

g . , Y , i L 4
AQ; 0’3), B(%-2; 3). Bict diém M (32 :2,) thuoc ¢ thoa mén MA* + MB* nhé nhat. Tim Yo
Traloi: ....................

Loi giai

Pap an: %, =2
Goi ! 1a trung diém cua 4B . Khi d6 ta c6

_ . . P ’: Sh R (') S
MA* + MB* =(MA* + MB*) - 2M47 MB® =| 2MTF + -2 Mr - =
—4MT +2MPAB + 25 ot e i s’ - %

. o484t T

=2MI" +3MI" AE + =2 M‘F--FT‘ - EAB'

Do do, MA" + MB® dat GTNN khi MI nho nhat < M 1a hinh chiéu vuong goc ctia  1én d.

o T(2-1:0) 2 MQee-142e:30)ed v =(1:26:3¢)
Diém . Lay .

W) g g ug

IM Lu, = IMu,=0=t+4t+9t =0 =t =0

Suyra M =1

vay % =2

Cau 28. Trong khong gian Oxyz’ cho diém AL va mit phang (P):x+2y =0 Goi A 1a dudng

B(-1;0;2)

thang di qua 4, song song voi (P) va cach diém mot khoang ngin nhat. Tim mét vecto chi

phuong cia dudng thang A ?

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

Loi giai
Dép fin: =(6;-3;-5)
Cach1

Goi (©) chira A va song song voi (P), Suy ra (@) ¢ phuong trinh:
x-1+2(y-1)=0= x+2y-3 =0

d(B;A)min =BH v6i H 12 hinh chiéu ciia B 1én mit phang @)

Khi do
x=-1+¢
y=2t ,teR
z =2

Puong thang BH di qua B, vudng goc voi mit phang @) ¢ phuong trinh
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Toa do giao diém H cia duong thang BH va mit phang ©) 13 nghiém cua hé:

x=-1+¢
y =2t
z =2

X+2y-3=0 Gisi he trén ta duoc

ond
AH Z[Q;— E,- 1]
Do d6 A 1a duong thang AH ¢o 505 .

Suy ra u =(6;-3;-5) cling 1a mot vecto chi phuong cta A |
Cach2:

u =(a;b;c),a*> +b* +c* >0

Goi la mot vecto chi phuong cia D.

(P):x+2y=0

n :(1; 2;0)

Mit phéng c6 mot vecto phap tuyén 1a

D Song Song V(,)'l (P)nén n.u :0 = a +2b :O < a=- 2b =u :(_ 2b,b,C)

uu WL~
=(- 2:- 1:1). & ABY= (b +c;2b- 2¢;4b
Tacg AB=2 1,1),% i )

ua
_ éaAB$= 216* - 6be +5¢
5b% +¢*

B(- 1;0;2) .« .
Khoang céch tur ( ) dén D 1a

c=0b b 0b d(B,D)=,|>.
Né 5
cu

2BL- 04
%) c

d(B,D)= 3 .
5§:+1 1=2p d(B,D)= /w
Néu €' 0 g dit € AR
2112 - 6t+5 302 - 8t- 6
Floy =2 OE3 =20 B
it S (5 +1)
(¢
é 1
L& 3
fde)=0U & ;
i

Bang bién thién
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x | —o 1

1 3 +0
3 5
¥ _ 0 N 0 _
6 21
5
,
21
5 16
5
e 3
S ping 5 khi 5

Dua vao bang bién thién ta c6 gia tri nho nhat cua

b (d(B,D) =-- t:%: -

min \/g khi

o |

3
>

u =(6;-3;-5)

Chon 0 =" 3.¢=-5P a=6. vay D nhan vecto lam vecto chi phuong

Oxyz A(-3;0;1) B(;- 1;3)

Cau 29. Trong khong gian véi h¢ toa do , cho hai diém va mit phing

(P)ix-2y+2z-5 :0. Viét phuong trinh chinh tic cua dudng thing d g qua 4, song song v6i mit

phang (P) sao cho khoang cach tir B dén @ nho nhit.
Traloi: ...................

Loi giai

Ta théy rél’lg d d] qua A Vé d Song Song V(’)'l (P) (Q)

) 11 (P)

nén 4 luén ndm trong mit phang qua 4 va

. Nhu vay by gid ta chuyén vé xét trong mit phang (©) dé thay thé cho (P). Ta lap duoc



Todn 12 Chwong 5-PT mit phing, dwing thing, mdt cau trong KG — Bai tip theo CT mdi 2025

Goi >K 1an luot 14 hinh chiéu ciia B 1én ©) 3 d Tatim duoc . Ta ludn co duoc bét

d(B;d) =BK >BH

dang thirc nén khoang cach tir B dén d bé nhit bang BH

x+3 vy z-1

AH penco phuong trinh 26 11 -2

A(0:3- 2)

Puong thing 4 bay gid di qua

Ciu 30. Trong khong gian Oxyz, cho diém . Xét duong thang d thay d6i song song v6i Oz va
cach Oz mot khoang bang 2. Khi khoang cach tir A dén dnho nhit, hiy viét phuwong trinh chinh tic cia
duong thing @ .

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

Loi giai

Pap an:
vid song song voi Oz va cach Oz mot khoang bang 2 nén d thudc mit try truc Oz va ban kinh bang 2.

H (0;0;- 2) A(0;3- 2)

Co 1a hinh chi€u vuéng goc cua trén Oz.

5 m\J(OS;O)D HA=3

C nén A nam ngoai mat try.

Goi (P) 1a mit phang qua A va vudng goc v6i Oz. M 1a hinh chiéu vudng goc ciia A trén d

Goi K 1a giao diém ctia AH va mit tru (K nam giita A va H).

d

d(A:;d)=AM 3 AK; AK =AH - d(A;d)=1

D& thay
Déu bang xay ra khi va chikhi M ¢ K .
Ix=0
uwr o> uu -
HK=§HAD K(0;2- 2)b d:[y=2  (tI R)
z=- 2+t

Khi d@o6 ta co:
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Cau 31. Trong khong gian Oxyz, duong thing A di qua diém M(3;l;l), nam trong mit phing
x =1
d:{y=4+3t
(@)ix+y-z-3=0 va tao véi duong thing ZE3- 2 mot goc nho nhat. Viét phuong trinh cta
dudng thang A .
Traloi: ...................
Loi giai
x =8+5¢
y=-3-4r
Dap an: A htl
Cach 1.
Goi 4 1a hinh chiéu vudng goc cia ¢ 1én (“), khi d6 goc t.a) 1a goc nho nhat trong cac goc tao boi
d v&i duong thing bat ky trong (a
d ¢4 véc to chi phuong u, =(0;3;- 2), (@) 6 véc to phap tuyén n, =L 1), goi "5 1a véc to phap

(/3’) ng, Lu,,n, Ln :[na,ud]:(l;2;3)

tuyén ctia mit phang tao boi @ va d " thi “ta chon &

u, Ln,u, Ln n ,n ] =(5;-4:1)

tr =[non,
# tachon ¢ @k

=u, =(5;-4;1)

Goi "¢ 1a véc to chi phuong cua @ " thi
Puong thing A song song hoic tring véi 4 "nén ¢6 véc to chi phuong “a
Trong cac dap an A, B, C, D cho & dé bai thi chi c¢6 dap 4n B ¢o véc to chi phuong thoa diéu kién.

Thay toa do cuia M vao phuong trinh ciia A trong dap 4n B ta duoc:

3=8+5¢
1=-3-41' & (=1
1=-3-2¢

(thoa man).
Vay dép an B thoa yéu cau bai toan.
Cich 2.

u, =(0;3;-2) (a) n, =(1;1;- 1)

d ¢6 véc to chi phuong c¢6 véc to phap tuyén

=(a;b; 2+b 4+ >0
Gia st A ¢6 véc to chi phuong uy =(a; ), (a ¢ )

a

A c(a) onu, =0 a+b-c=0< c=a+b
0 ta co: :

D
pe O;E}

Goi ? 1a gbc gitra Avayd , 2 , khi d@o:
- 3~ 2¢| B |b- 24]

COS¢:COS(M ,u = e
os .0, J3N? +0* +¢ 13247 +2b% +2ab

Géc % nhé nhét khi va chi khi “©3% 16n nhét, ta xét cac truong hop:




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

CoOSp =——
Truong hop 1. Néu ¢ =0 ta dugc V26 .

- 2]
cos@ =

: J26(2 +1+1)
Truong hop 2. Néu @ #0 ta dugc: ( )

- 4t+4 - 4r+4 ,

26c08’p=——— " f()=—"""€eR

Ta cod - +t+1 ’dét - +r+1 ,C():

b
t =—
a

t =2
5t2-6t-8
== — — f(t)=0e

@)= =,
/ (P +1+1) fz'%

f(t):

t =00 '4/5 2 —|—C.'O
f'(t)

+ 5 - 9 +
8/
f(t) 1/ a\ /1
2/3

7 (@)

Béng bién thién cua ham sb

m“gxf(t)zf[-%

N—

Do 08# 20 jay COSP 150 nhit khi
Dot sh=ag
Khido ¢ 5 , chon @ =5= b =-4 yj ta dugc va ta duge ¢ =1,

u, =(5;-4;1)

16n nhat, tir bang bién thién ta duoc

Puong thing A ¢6 véc to chi phuong
Trong cac dap an A, B, C, D cho & dé bai thi chi c¢6 dap 4n B ¢o véc to chi phuong thoa diéu kién.

Thay toa do cia M vao phuong trinh cia A trong dap 4n B ta duoc:

3=8+5¢
1=-3-41' & (=1
1=-3-2¢

(thoa man).
Vay dép an B thoa yéu cau bai toan.
(x == 1+2¢
(d):{y=1-1
Oxyz z =12

, cho duong thang va hai diém

(d)

Cau 32. Trong khong gian véi hé toa do

A(I;S;O), 8(3;3;6). Goi M (a;b:c) sao cho chu vi tam giac MAB dat gi4 tri nho nhét.

1a diém trén
Tinh P =a+b+c
Traloi: ....................

Loi giai
Pap an: £ =3

Med= M(-1+2t:1-£2¢t)
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Chu vi tam gidc MAB 1a: AM +BM + AB i AB =const ngn chu vi nho nhét khi

(4M +BM) 1ho nhit

Sddd

A (2 - 2 —s—4"’;) BW(";— == 2:2¢-6)

AM + BM —J'EJE +20 + J'EJE - 30t +50 J(Bf "w,}'r_ J(f] 3{ J_)
it u :(3;; Eﬁ), v :(f:l— 3;;2\5):—— uw+v :(ﬁ;itﬁ)
a )

/ Lo , u‘+H 3_“H+1" . , ) . i
Ap dung bat dang thirc vecto: ‘ . Dau bang xay ra khi ¥ , V cung hudng.

——

AM +BM = = J6 +(445) =2 M+ Bl ,
Tacs: " o 4=+ (445) W g CAMABM)

=k(6-3) (4
=
2

—
\ , 45 =7 051 ] .0
tn tai s6 & duong sao cho ¥ =kv L 5 =25k Khido M(I,O,Q)'

Viay F=a+b+c=1+0+2 =3

Al_ 1-1- - PO T
Cau 33. Trong khong gian véi hé toa do Oxyz’ cho tir dién ABCD 4 A( 1’1’6), B(-3-2; 4),

C1:2;- 1), D(2- 2:'0). Diém M (a;b:c) thuoc duong thang CD 5a0 cho tam giac ABM ¢6 chu vi nho

nhat. Tinh [ =a+b+c,
Traloi: ....................
Loi giai

Pap an: T =a+b+c =l

N

Goi Casi 13 chu vi cia tam giac ABM

AB =(-2:-3:-10) = AB =+f113
AB =(-2;- 3;-10) cD =(- 412 Ypep

(0]

=-2+12-10=0= 4B 1 CD

Goi 1a mat phang chira dudng thang 4B va vudng goc véi duong thang CD

H 13 giao diém cia (P) va duong thing CD.
Phuong trinh m3t phang (P)qua AG L I6)C(') véc to phép tuyén D =(k:- 41 )lé
x=-dy+z-1=0
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x=l+¢
y=2-4t

Phuong trinh dudng thang CD. (==~ I+ .

HecD e H+t:2- 4t:- 1+¢)

E.:Cht-
3

1

ot=<H

bod | =

He(P)e 1+1t-4(2- 4t)-14¢-1=0

AM =AH
Véi M ECD g0 |BM 2BH = AN + BM = AH + BH |

Cioy =AB+ AM + BM =113 + AH + BH YM eCD

= M" E;D;— —
2

Suy ra minC ,,, =113+ AH + BH . dat dwoc M =H

Vay T =a+b+c=1
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