Phan Nhét Unh Fanpage: Luyén thi Bai hoc 2023
CHU PE 1: HE TRUC TOA PO OXYZ

LI THUYET

» Trong khong gian xét hé truc Oxyz, c6 truc OX vudng goc vdi truc Oy tai O, va truc Oz vubng
gdc v6i mit phing Oxy tai O . Cac vecto don vi trén timg truc Ox, Oy, Oz lan luot 1a T=(1;0;0),
1=(0;10), k=(0;0;1).

= Néua=ai+a,j+ak thia=(a;a,;a,).
= M(Xy:YwiZy) < OM =x,i+y, j+2,k
= Cho A(Xa;YaiZs)Va B(Xg;Y3:25)
Taco: AB=(Xy — X, Vs — YaiZs —2,) VA AB :\/(xB =X, )+ (Ve = Ya)’ + (25 —2,)% .

XA+XB.yA+yB.ZA+ZBj

= M latrung diém AB thi M (

2 2
> Trong khong gian véi hé toa do Oxyz . Cho a = (a;a,,8,) va b= (b;b,;b,) tacod
- - ai:bl - - -
* a=beqa,=h, atb=(a tb;a,tb,;a,+bh,) k.a = (ka,;ka,;ka,)
a, =h,
. a.Bz‘é‘.‘B‘cos(é;B)=a1b1+a2b2+a,3b3 ‘é‘:«/af+a§+a§

ab b tab,  (yiaxd,6+0)
\/af+a22+a32.\/bf+b22+b32
= avab vudng goc <:>5.5=0<:>a1.b1+a2.b2+a3.b3 =0

= cosg=cos(a,b) =

o o [a=ky
* ava bcung phuong< Fk e R:a=kb < Ja, =kb,
a, = kb,

> Tich c6 huéng cia a=(a,a,;a,) va b=(b;b,;b,) 1 [5,6] = (a,b,—a,b,;ab —ab,;ab, —ab)
= avab cung phuong < [5,5]=6 a,b,c dong phang < [é,B].EzO
* Dién tich tam gidc : S,z = %‘[ﬁ, E]‘
= Thé tich tir diénV,gep = %‘[E,E] .E\

= Thé tich khéi hop: V =‘[ﬁ, ﬁ].AT"

ABCD.ABC'D
> Mot s6 kién thic khac
= Néu M chiadoan AB theo tisé k ( MA=kMB)thitacd :
X, —kx y,—ky z, —kz ..
Xy =———2L8;y, =24 “B:7 =—A B Vi (k=1
o1k M 1k Y 1k (k1)
» G latrong tdm cua tam giac ABC
:XA+XB+XC. :yA+yB+yC.Z :ZA+ZB+ZC
3 e 3 e 3
» G latrong tdm cua tir dién ABCD < GA+GB+GC+GD =0
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Hinh hoc toa 36 Oxyz

VI DU MINH HOA

VI DU 1: Trong khong gian v&i hé toa do Oxyz , cho vecto U = (1;1;—2) V= (1;O;m) . Tim M dé goc

giita hai vecto G, v bang 45°.

A m=2 R m:2—\/6 C m:2+\/g N
Loi gidi
Chon B
Ta co: cos(U,V)z F'Vﬂ = 1-2m __l-2m 2
V] \/12 +1° +(—2)2 N2+m? JBAlm? 2

& 1-2m=~/3y1-m?

< 4m? —4m+1=3+3m? (diéu kién m < %).

m=2-+6

o m-4m-2=0 & . Béi chiéu diéu kién ta co m=2-6.

m:2+\/6

VI DU 2: Trong khéng gian Ozyz, cho hai véc to g — 2:1;—2 , b= 0 —\/5;\/5 . Tét ca gia trj ca

— — —

1m dé hai véc to u = 2a + 3mb va v = ma —b vudng goc voi nhau 1a

R 196 + 2 o 26 + 2 . 1142 + 126 5 /26 + 2
S = T i
Loi giai
Chon D
Ta co:

£:2§+3m3: 2;2—3m\/§;—4+3m\/§ vé;:mg—g: 2m;m—|—\/§;—2m—\/5.

Khido: o =0 dm+ 2—3my2 m+2 + —4+3my2 —2m—+2 =0.

¢>9m2\/§—6m—6\/5:0©m:@.

VI DU 3: Trong mit phing toa dd Oxyz , cho bbn diém A(O;—l;Z) , B(2;—3;O), C(—2;1;1) ,
D(O;—l;3) Goi (L) 1a tap hop tat ca cac diem M trong khong gian thoa mén dang thic

MA.MB = MC.MD =1. Biét ring (L) 1a mét duong tron, dudng tron d6 co ban kinh r bang

bao nhiéu?
ar=e B r=¥. c.ro¥it o.r=Y7.
2 2 2 2
Loi giai
Chon C
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Goi M (X; Y, Z) 13 tap hop cac diém thoa man yéu cu bai toan. Ta co

AM =(xy+Lz-2), BM =(x-2;y+3;z), CM =(x+2y-Lz-1), DM =(x;y +1z-3).

[ MAMB =1
Tir gia thiét: MAMB=MCMD =114
MC.MD =1

X(x=2)+(y+1)(y+3)+2(z-2)=1 X*+y?+2° —2x+4y—-2z+2=0
X(X+2)+(y+1)(y—1)+(z—1)(2—3):1@ X2 +y*+2°+2x—4z+1=0

Suy ra quy tich diém M 1a duong tron giao tuyén ciia mit cau tim |1(1; —2;1) , R =2 va mat

cau tam 1,(-1,0;2), R, =2.

NN
\/

2
Taco: 1,1, =/5. D& thy: r - /Rf—(%) _ /4_%:§.

VI DU 4: Trong khong gian v&i hé toa dd Oxyz, cho hai diém A(—2;3;1) va B (5; 6; 2). Puong thang

AB cét mit phing (OXz) tai diém M . Tinh ti s g:/l"

A AM_, B AM _1 c.AM _1 D. AM _,
BM BM 2 BM 3 BM
Loi giai

Chon B

AB=(7;3;1) = AB=+/59
m:(x+2;—3;z—1) '
X+2=7k X=-9

A, B,M thinghang =AM =k.AB (keR) <1-3=3k <<-1=k =M(-9;0;0).
z-1=Kk z=0

M e(Oxz) :>|\/|(X;O;Z);{

BM =(-14;-6;-2) = BM =+118=2.AB.

VI DU 5: Trong khong gian v6i hé truc toa dd Oxyz , cho bén diém A(2;—3;7), B(0;4;l) , C(3;0;5)
va D(333). Goi M la diém nidm trén mit phang (Oyz) sao cho biéu thuc

‘m+ MB +MC + W‘ dat gi4 tri nho nhét. Khi d6 toa do cia M 1a:

A M(0;1,-2). R.M(0;54). C. M(0;1,-4) D M(210)

Loi giai
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Chon B

Taco: AB=(-2,7;-6), AC =(13;-2), AD=(L6;~4) nén [ AB,AC | AD=-4=0.

Suy ra: AB, AC, AD khong ddng phang.
Goi G 1a trong tam t dién ABCD . Khi d6 G(2;1,4).

Ta co: ‘l\TA+W+ MC + MD‘ - ‘4MG‘ — 4MG .
Do d6 \WH MB + MC + W\ nho nhit khi va chi khi MG ngén nhét.

Vay M 1 hinh chiéu vuéng goc ciia G 1én mat phang (Oyz) nén M (0;14).

VIDU 6: Trong khong gian voi h¢ toa d0 Oxyz , cho bén diém A(7;2;3), B(1;4;3) , C (1;2;6) , D(1;2;3)

va diém M tuy ¥. Tinh do dai doan OM khi bidu thie P = MA+MB+MC + V3MD gat gid tri

nho nhét.
3v21 ov17
A. OM :T\/_. B. OM =+/26 . C. OM =./14. D. OM:T\/_
Huéng din giai
Chon C

Taco DA=(6;0;,0), DB =(0;2,0), DC =(0;0;3) nén tir di¢n SABCDS la tir dién vuong dinh D .

Giasat M (Xx+Ly+22+3).

Ta co MA:\/(X—6)2+y2+z2 >[x-6]>6-x, MB:\/x2+(y—2)2+z2 2ly-2/>2-y.

MC:\/x2+y2+(z—3)2 >2-3>3-z \/§MD:\/3(x2+y2+zz) 2\/(x+ y+z)
>x+y+2.Dod6 P>(6-x)+(2—-y)+(3-2)+(x+y+2z)=11,

Xx=y=2=0

6—-x>0

Vay P dat gia tri nho nhit bang $118, khi va chi khi 12—y >0 < Xx=y=2z=0.

3-z>0

X+y+22>0

Khi d6 M (1,2;3) suy ra OM =12 +22 +3° = /14

VI DU 7: Trong khong gian Oxyz , cho bén diém A(L,L4), B(5-13), C(22;m), D(3;1,5). Tim thtc

&

gia tri thyc cta tham s6 M d@é A, B, C, D 1a bon dinh ctia mét hinh tir dién.
A . m>6, B. m<6. C. m=#6. D. m=6

Chon C

Tacé AB=(4-2;,-1), AD =(2;0;1), [E,ﬁ]:(—Z;—GA), AC =(LLm-4)
B¢ A, B, C, D la bén dinh ctia mét hinh tir dién khi| AB, AD |.AC #0

& -2-6+4m-16#0 < m=#6.
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DANG 1 Piém va vecto trong hé truc toa dé

1. PHAN DE BAI

Cau 1.

Céu 2.

Cau 3.

Cau 4.

Caub.

Cau 6.

Cau7.

Céau 8.

Cau 9.

Cau 10.

Trong khéng gian v6i hé truc Oxyz cho ba diém A —1,2;,—3 ,B 1,0;2 ,C x;y;—2 thang
hang. Khi d6 x+ y béng

A x+y=1. B. x+y=17. C.x+y:—1§1. D.x+y:1—51.

Tim toa d6 vécto U biétring u+a=0 va 5=(1;—2;1).

A u=(-3,-8;2). B.u=(1;-2;8). C.u=(-1;2;-1). D.u=(6;-4;-6).
Trong khong gian Oxyz , cho ba diém A(-1;0;2), B(2;1;—3) va C(1;-1;0). Tim toa do diém
D sao cho ABCD la hinh binh hanh.

A. D(0;2;-1). B. D(-2;-2;5). C. D(-2;2;5). D. D(2;2;-5).

Trong khong gian Oxyz, cho diém A(LL1). Tim toa do hinh chiéu vudng goc cia A trén mat
phang (Oxz).

A. (310). B. (0;11). C. (0;1). D. (0;10).

Trong khdng gian Oxyz, cho A(=3;1;2), toa d6 diém A' ddi ximg voi diém A qua truc Oy Ia
A.(3-L-2) . B. (3,-12). C.(31-2). D.(-3-12) .

Trong khong gian véi hé truc toa do Oxyz, cho ba diem A(1;2;-1);B(2;-1;3);C(-3;5;1). Tim
toa do diém D sao cho ti giac ABCD 14 hinh binh hanh.

A. D(—4; 8;-5) B. D(—4;8;-3). C. D(-2;8;-3). D. D(-2;2;5).
Trong khéng gian Oxyz , cho duong thiang d : X=3_ ylrl: 271 U4 diém M (1;2;-3). Goi
M, & hinh chiéu vuéng goc caa M 1én duong thang d . Do dai doan thang OM, bang

A 242, B. 6. C. 3. D. 2.

Trong khdng gian Oxyz, cho hai diém A(-2;4;1) va B(4;5;2). Diém C théa méan OC =BA
cOtoado la

A. (-6;-1;-1). B. (-2;-9;-3). C. (6;1;1). D. (2;9;3).

Trong khong gian voi hé toan @6 Oxyz , cho A(1;1;2),B(2;-1;1),C(3;2;-3). Tim toa do diém
D dé t giac ABCD 14 hinh binh hanh.

A. (4;2;-4). B. (0;-2;6). C.(2;4;-2). D. (4;0;-4).

Trong khong gian Oxyz , cho hai diém A(3;1;,-2), B(2;-3;5). Biém M thudc doan AB sao
cho MA=2MB, toa do diém M Ia
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Céau 11.

Cau 12.

Céau 13.

Céau 14.

Céau 15.

Céau 16.

Céu 17.

Céau 18.

Céau 19.

Céu 20.

A m[L=28 B. M (4;5-9). C.M §;—5;E . D.M(3-7:12).
3 3 3 2 2
Trong khong gian vai hé toa dd Oxyz , goi a,b,C lan luot 1a khoang céch tir diém M (1,3;2)
dén ba mat phang toa do (Oxy) , (Oyz) ,(Oxz). Tinh P=a+b’+c®?
A. P=32. B. P=18. C. P=30. D. P=12.
Cit mot hinh tru bai mot mat phang qua truc caa nd, ta duoc thiét dién 1a mot hinh vuéng cé
canh béng 3a . Tinh dién tich toan phén cua hinh tru da cho.
2 2 2
A 9ar . B. 27ra . C. 9ra ' D 137a .
2 2 6
Trong khéng gian (oxyz) cho OA=i-2]+3k, diém B(3;-4;1) va diém C(2;0;-1). Toa do

trong tam cuia tam giac ABC la

A.(1;-2;3). B.(-2;2;-1). C.(2;-2;1). D.(-1;2;-3).

Trong khong gian voi hé truc toa do Oxyz , cho hinh thang cdn ABCD c6 hai day AB, CD thoa
mén CD =2AB va dién tich bang 27, dinh A(—l; -1, 0) , phuong trinh dudng thang chira canh

cD Iax—zz y;lz z-3

A. D(-2;,-5;1). B. D(-3;,-5,1). C. D(2,-5;1). D. D(3;-5;1).
Trong khdng gian Oxyz, cho OA=i—2j+3k, diém B(3;-4;1) va diém C(2;0;-1). Toa do

. Tim toa d6 diém D biét X > X,.

trong tm tam giac ABC la

A. (1,-2;3). B. (-2;2;-1). C. (2;-2;1). D. (-1;2;-3).
Trong khéng gian Oxyz , cho AO =i—2j+3k , diém B(3;-4;1) C(2;0;-1)va

diém D(a;b;c) saocho B la trong tim tam gidc ACD . Khid6 P=a+b+c bing

A 1. B. -3. C.-1. D. 3.
Trong khong gian Oxyz , cho hinh hép ABCD.A'B'C'D’ biét A(30;1), B(212), D(L-11),

C'(4:;5;-5). Toa d¢ cua diém A’ la:

A. A'(4;6;,-5). B. A'(-3;4;-1). C. A'(35-6). D. A'(3,5;6).

Trong khong gian Oxyz , cho hai diém A(2;-2;1), B(0;1;2). Toa do diém M thudc mat
phang (Oxy) sao cho ba diém A, B, M thang hang la

A. M (4;-5;0). B. M (2;-3;0). C. M (0;0;1). D. M (4;5;0).

Trong khong gian Oxyz, vécto U vudng goc véi hai vécto @ =(1;1;1)va b =(1;-1;3); ddng
thoi U tao voi tia Oz mot goc tu va do dai vécto U béng 3. Tim vécto U .

2 2 2 2 2 2 2 2
Trong hé truc toa dd OXyz , cho cac diém M (L, -1;1),N(2;0;-1),P(-1;2;1) . Xét diém Q sao cho
tor giac MNPQ 1a mot hinh binh hanh. Toa do Q la

A. (-2;1,3) B. (-2;1,3) C. (-2,1,-3) D. (4,1,3)
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Céau 21.

Céau 22.

Céau 23.

Céau 24.

Céau 25.

Céau 26.

Céau 27.

Cau 28.

Cau 29.

Trong khdng gian OXxyz , cho ba diém A(3;5;-1), B(7;x;1)va C(9;2;y).Dé A, B, C thing
hang thi gid tri x+y bang

A. 5. B.6. C. 4. D. 7.

Trong khdng gian véi hé truc toa 4o Oxyz, cho hai diém A(-2;3;4),B(8;-5;6). Hinh chiéu
vudng goc cua trung diém | cia doan AB trén mat phiang (Oyz) la diém nao dudi day?

A. N(3,-15). B. M(0;-15). C. Q(0;0;5). D. P(3;0,0).

Trong khong gian Oxyz , cho diém M (2; -5; 4) . Trong cac phat biéu sau, phat biéu nao sai?
A. Khoang cach tr M dén mt phang toa d6 (xOz) bang 5.

B. Khoang cach tir M dén truc Oz bang \/E :

C. Toa dd diém M’ ddi xtmg véi M qua mit phang (yOz) 1a M'(2;5,-4).

D.Toa do diém M’ dbi xtmg véi M qua truc Oy la M'(-2;-5;-4).

Trong khong gian Oxyz cho ba diém A(-1;1;2), B(0;1;-1), C(x+2;y;-2) thing hang.
Téng X+ Y bang

AL B. -2, c.-Z. D. -1,

3 3 3 3
Trong hé truc toa do Oxyz, cho diém H(2;1,1). Goi cac diem A,B,C lan lugt & trén cac truc
toa d Ox,0y,0z sao cho H la truc tdm cua tam gidc ABC . Khi d6 hoanh d6 diém A la:
A. -3. B. 5. C.3. D.5

Trong khong gian véi hé toa do Oxyz , biét G‘ =2, M =1 va goc gitra hai vecto uvav bang

2?”.Tim k dé vecto p=Kku+Vv vudng gbc véi vecto q=U—V.
A.k:g. B.k:§. C. k=2, D.k:—g.
5 2 5

Trong khéng gian véi hé toa do Oxyz , cho hinh hop ABCD.A'B'C'D" véi A(—2;1;3),
C(2;3;5), B'(2;4;-1),D'(0;2;1). Tim toa d6 diém B .

A.B(1;-3;3) . B. B(-1;3;3). C. C(1;3;-3). D. B(1;3;3).

Trong khong gian Oxyz , cho bén diem A(-1,2;0), B(3,0), C(0;2;1) va D(12;2). Trong d6
c6 ba diém thang hang la

A A C,D. B. A, B, D. C.B,C,D. D. A, B,C.

Trong khong gian toa o OXyz , cho hai diém A(L0;0), B(5;0;0).Goi (H) latap hop cac diém
M trong khong gian théa man MA.MB = 0. Khing dinh nao sau day 1a dung?

A. (H) la mot duong tron c6 ban kinh bang 4.
B. (H) la mot mét cau c6 ban kinh bang 4.

C. (H) lamot duong tron c6 ban kinh bang 2.
D. (H)

la mot mat cau c6 ban kinh bang 2.
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Céau 30.

Céau 31.

Céau 32.

Céau 33.

Céau 34.

Céau 35.

Céau 36.

Céau 37.

Cau 38.

Trong khong gian véi hé toa dd Oxyz , cho céc vecto a= (2;m-1; 3),5 =(13,-2n). Tim m,n

dé cac vecto a,b cung hudng.
4

3
A.m=7;n=—z. B. m=4;n=-3. C.m=1n=0. D.m:7;n=—§.

Trong khdng gian Oxyz, cho A(1;1;-3), B(3;-1;1). Goi G latrong thm tam gidc OAB,véc
to OG c6 do dai bing:
N . 205, c. 35 35

D. —.
2

Trong khong gian voi hé truc toa do Oxyz , cho hinh thang cdn ABCD c6 hai day AB, CD thoa
mén CD =2AB va dién tich bang 27, dinh A(-1-10), phuong trinh dudng thang chtra canh

s X-2 y+1 z-3

CD la . Tim toa d6 diém D biét hoanh do diém B 16n hon hoanh do diém
A .
A. D(—2;—5;1). B. D(—3;—5;1). C. D(2;—5;1). D. D(3;—5;1).

Trong khong gian véi h¢ truc toa do Oxyz cho hai diém A(2;3;2), B(-2;-14). Tim toa do

diém E thudc truc Oz sao cho E céach déu hai diém A, B.
A. (o;o;%). B. (o;o;%}. C. (0;0;-1). D. (0;0;1).
Trong khong gian véi hé toa do Oxyz, cho A(L0;2), B(3;1;4), C(3;-2;1). Tim toa d diém

311

S, biét SA vudng géc véi (ABC), mit cau ngoai tiép tir dign S.ABC c6 ban kinh bang -
va S cb cao dd am.

A. S(4,6,-4). B. S(4;,-6;,-4). C. S(—4;6,-4). D. S(—4,-6,-4).
Trong khdng gian Oxyz , cho hinh thang can ABCD c6 cac day lan luot la AB,CD . Biét
A(31-2), B(-13;2), C(-6;3;6) va D(a;b;c) véi a;b;ceR. Tinh T=a+b+c.

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

Trong khong gian Oxyz , cho tam giac ABC véi A(1;2;5), B(3;4;1), C(2;3;-3).Goi G Ia
trong tam tam giac ABC va M la diém thay ddi trén mp(Oxz). Do dai GM ngan nhét bang
A 2. B. 3. C. 4. D. 1.

Trong khong gian Oxyz cho céc diém A(5;1;5), B(4;3;2), C(-3;-2;1). biém 1 (a;b;c) la
tam dudng tron ngoai tiép tam giac ABC . Tinh a+2b+c?

A. 1. B. 3. C.6. D. 9.

Trong khong gian voi hé toa Oxyz , cho vecto a = (1; —2;4) b= (Xo: Yo:2,) cung phuong véi
vecto . Biét vecto b tao voi tia Oy mdt goc nhon va ‘B‘ = \/Z . Gia tri cua téng Xy + Yo+ 2,
bang

A. 3. B. 6. C. -6. D. 3.
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Cau 39. Trong khong gian Oxyz cho A(4;-2;6), B(2;4;2) , M e(a):x+2y—-3z-7=0 sao cho

MAMB nhé nhit. Toa d6 cia M bing

A (ﬁ;@;ij. B. (4:31). C. (13:4). D. (ﬂ,‘_%,@]
13'13'13 3733

Cau 40. Trong khong gian vai hé toa @6 Oxyz , cho hinh thang ABCD c¢6 hai day AB, CD; c0 toa do ba
dinh A(12;1), B(2;0;-1), C(6;10). Biét hinh thang c6 dién tich bing 642 . Gia su dinh
D(a;b;c), tim ménh dé ding?

A a+b+c=6 . B.a+b+c=5. C.a+b+c=8. D.a+b+c=7.

Cau 41. Trong khdng gian véi hé toa do Oxyz, cho mit phang (a):x+y+z-3=0 va dudng thang

%:yTJrl:z;f. Goi A 14 hinh chiéu vuéng goc cia d trén (@) va u=(Lab) la mot

vecto chi phuong ciia A véi a,beZ. Tinhtong a+b.

A. 0. B. 1. C. -1. D. -2.

Cau 42. Trong khong gian Oxyz, cho hinh lang tru tam gidc déu ABC.A'B'C’ ¢6 A'(ﬁ ;—1;1) , hai dinh

d:

B,C thugc truc Oz va AA’ =1 (C khong tring véi O). Biét vécto u=(a;b;2) voi a,beR

la mot vécto chi phuong cua duong thang A'C. Tinh T =a*+b?.

A.T=5. B. T =16. C.T=4. D.T=09.
4 iy o
Cau 43. Trong khong gian Oxyz , cho hai diém A(L2;-2) va B[g '3 %) Biét 1(a;b;c) la thm cua
duong tron noi tiép tam giac OAB . Giatri cia a—b+c¢ bang

Al B. 3. C.2

tron noi tiép tam gidc ABC thudc nira khoang

o]

: . 4
Cau 45.  Trong khdng gian Oxyz, cho ba diém A(-10;0), B(0;2;-2), C(%;g;

D. 0.
. 11 4 8
Cau 44. Trong khong gian Oxyz , cho ba diém A(L0;0), B(2;2,-2), (3 '3 5) Ban kinh duong

2

j. Do dai dudng

w |

phan giac trong dinh A cua tam giac ABC la
A 12V2 g 1243 o 132 o 133
7 7 7 7
Cau 46. Trong khong gian Oxyz, cho mat phang (P): x—y+2=0 va hai diém A(12;3), B(10;1).
biém C(a;b;—2)e(P) sao cho tam giac ABC c6 dién tich nho nhat. Tinh a+b

A. 0. B. -3. C. 1. D. 2.
Cau 47. Trong khdng gian toa dd Oxyz , cho hai diém A(L;0;0), B(5;6;0) vd M 1a diém thay doi trén

mat cau (S):x*+y*+z°=1. Tap hop cac diem M trén mat ciu (S) théa man

3MA? + MB’ = 48 ¢4 bao nhiéu phan ti?

5 | Facebook tac gid: Phan Nhét Linh



Hinh hoc toa 36 Oxyz

Cau 48.

Cau 49.

Cau 50.

A 0. B. 1. C. 2. D. 3.

Trong khéng gian Oxyz, cho OA=1 + j -3k, B(2;2;1). Tim toa do diém M thudc truc tung
sao cho MA? + MB? nho nhét.
A. M (0;-2;0). B. M(O;g; ) C. M(0;-3;0). D. M (0;-4;0).

Trong khong gian Oxyz cho hai diém A(1;5;0) , B(3;3;6) va duong thing

d: XTH =y_—11 =%. Diém M (a;b;c) thude duong thang d sao cho chu vi tam gidc MAB
nho nhit. Khi d6 biéu thuc a+2b + 3¢ bang
A 5. B.7. C. 9. D.3.

Trong khong gian Oxyz , cho cac diém A(O;4«/§;O), B(0;0;4J§), diém C e(Oxy) va tam

giac OAC vudngtai C, hinh chiéu vudng goccua O trén BC ladiém H .Khidodiém H luén
thudc dudng tron ¢ dinh ¢ ban kinh biang

A. 242 . B. 4. C. 3. D. 2.
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11. PHAN HUGNG DAN GIAI CHI TIET

Cau 1.

Céu 2.

Cau 3.

Cau 4.

Caub.

Cau 6.

Cau7.

Chon A
C6 AB= 2,25 ,AC= x+Ly—21.

3
X=—=
A, B, C thing hang < AB, AC clng phuong @X_%—l:y;::%@ 85:>X+y:1.
yzg
Chon C
Taco u+a=0ou=-a=(-12;-1).
Chon B

Goi D(a;b;c); AB=(3;1;-5); AC=(2;-1;-2)
Vi gqsil nén AB khong cung phuong AC = tdn tai hinh binh hanh ABCD .

3=1-a a=-2
Suy ra ABCD la hinh binh hanh khi AB=DC <> 11=-1-b < 1b=-2.Vay D(-2;-2;5).
-5=—C c=5

Chon C
Vi A(L1L1) nén toa do hinh chiéu vudng goc cia A trén mat phang (Oxz) la (1;0;1).

Chon C

Goi A(X;y;z), A'(x';y"z) 1 diém ddi xtmg véi diém A qua truc Oy .

X'=—X
Diém A' d6i ximg véi diém A quatruc Oynén{y'=y .Dodd A'=(3;1-2).
1'=-12
Chon B
A B
D/ /

Tacd AB(L —3;4); AC(—4;3;2)nén AB;AC khong cing phuong hay A, B,C khong thing
hang. Goi D( x; y; z) = DC(-3-x;5-y;1-2).
1=-3-X X=-4
Liic 6, ABCD Ia hinh binh hanh khi va chi khi AB=DC <>{-3=5-y<{y=8 .
4=1-z z=-3
Viay D(-4;8;-3).
Chon B
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X=3+2t
Céch 1: Phuong trinh tham s6 ctia duong thing d 1a: {y =—1+t.
z=1+2t

Mot vicp cua d 1a u=(2;1;2).

Goi («) la mat phang di qua diém M (1;2;-3) va vudng goéc véi duong thang d . Khi do (o)
co viptla n=u=(2;1;2).

Phuong trinh mét phang («r): 2(x—1)+1(y—2)+2(z+3)=0< 2x+y+2z+2=0.

M, I hinh chiéu vudng goc cua M 1én duong thang d nén M, la giao diém cua d va ().
x=3+2t (1)

y=-1+t (2)

z=1+2t (3)

2X+Yy+22+2=0(4)

Xét hé¢ phuong trinh:

Thay (1),(2),(3) vao (4) taduoc: 2(3+2t)-1+t+2(1+2t)+2=0 =%t +9=0=t=-1.

x=1
Suyra y=-2=M,(1;-2;-1).
z=-1

Do dai doan thing OM, 1a: OM, = /1 +(~2)’ +(~1)° =6 .

X=3+2t
Céch 2: Phuong trinh tham s6 cta duong thang d 1a: <y =—1+t.
z=1+2t

Mot vicp cia d 1a u=(2;1;2).

M, ed = M, (3+2t;-1+t;1+2t) = MM, = (2+2t;-3+1;4+2t).
Tacd MM, LU< MM, U=0< 4+4t—3+t+8+4t=0t=—1.
Suyra M, (1;-2;-1)

Do dai doan thing OM, 1a: OM, = J1° +(-2)’ +(~1)’ =6 .
Caus8. ChonA
Goi C(x;y;z). Tacé OC =(x;y;z), BA=(-6;-1;-1).

X=-6
Khido OC=BA< {y=-1 vay C(-6;-1;-1).
X=-1

Cau9. ChgonC
Goi toa do diem D(Xx;y;z). Taco: E=(x—l;y—1;z—2), ﬁ=(1;3;—4).
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x—-1=1 X=2
Tit gisc ABCD 12 hinh binh hanh <> AD=BC <> 1y-1=3 <1y=4 .Viy D(2;4;-2).
71-2=-4 7=-2

Céu 10. ChenA

Goi M(X;y;z),
Vi diém M thudc doan AB sao cho MA=2MB = AM = 2MB
7
X =—
x-3=2(2-x) 3
5 7. 58 7 58
Sy-1=2(3-y)ey=—-=>M| ;- || V&Y M| = —; = |.
G L (3 33j v (333)
z2+2=2(5-12) 8
z7=—
3

Céaull. ChenC
Vai A(%,:Y,:2,) € (Oxyz) . Khido d(A,(Oxy))=1z,, d(A,(Oxz))=Yy,, d(A,(Oyz))=Xx,.

3.

Theo bai rataco: a=d(M;(Oxy))=2;b=d(M;(Oyz))=1, c=d( M ;(Oxz))

P=a+b?+c®=2+12+3*=30.

Céu 12. Chon B

Do thiét dién qua truc cta hinh tru 13 mot hinh vudng c6 canh bang 3a nén ta c6 ban kinh day
R =37a va dg dai duong sinh | =3a.

277a?

Dién tich toan phan hinh try 1a: S, =27R?+27RI =
Céu 13. ChonC

Taco OA=i—2j+3k => A(L;—2;3).

Goi G la trong tam cua tam giac ABC ta c6

XA+XB+XC 1+3+2
— = =2
+V. + -2-4+0
yo = Jat¥at¥e T2 -2 Vay G(2:-2:1).
3 3
ZG=ZA+ZB+ZC:3+1_1=1
3 3

Cau 14. Chon A
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—
D H C

Goi diém H 1a hinh chiéu vudng goc ciia A 1én dudng thang CD .

Khi d6 H (2+2t;~1+2t;3+1) = AH (3+2t;2;3+t) .

Puong thang CD c6 vtcp la: 6(2;2;1). Ta co:

AH Lu= AHU=0=2(3+2t)+2.2t+3+t=0<t=-1=H(0;-3,2) = AH =3.

Puong thang AB di qua A va song song véi CD = phuong trinh AB la: XTH' = yTle =§

Be AB= B(-1+2a;-1+2a;a)= AB=3Ja|= CD =64

a=2
a=-2

AB+CD
—

3|al+6|a|
<:>—

Theo bai rata co: S,u.p = AH .3=27<:>|a|=2<:{

Véi a=-2=B(-5-5-2) .

Véi a=2=B(3;3,-2)

Ta c6: ﬁ:%ﬁ: D(-2,-51)
Cau15. ChonC

T OA=i-2]+3k = A(1;-2;3)

Xt tXe

_YatYetYe

Toa do trong tm G cua tam gidc ABC 1a 4y, =-2

_ZatZtZe 4

Vay toa d trong tam (2;—-2;1).

Céu 16. Chon A

Cau 17. ChonC
Goi A'(a;b;c)
ABCD.A'B'C'D" la hinh hop = AC’ = AB+ AD + AA' < AA' = AC’'— AB— AD
AB=(111), AD=(0;-10), AC’=(3;5-6) = AC'—~AB-AD =(2;5,-7)

AA' =(a-1b;c-1)
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Céau 18.

Cau 19.

Céu 20.

Céau 21.

Cau 22.

a-1=2 a=3
(1)<-<b=5 < 1b=5 .Vay: A(3,5-6).
c-1=-7 c=-6
Chon A
Taco M e(Oxy) =M (x;y;0); AB=(-2;3;1); AM =(x-2;y+2;-1).

P& A, B, M thing hang thi AB va AM cing phuong , khi d6 : _X‘Zzz_y; 2_-1

Xx=4
@{ e .Vay M (4;-5;0).

Chon A
Taco avab khéng cung phuong dong thoi

ula - - - .
. _=ullla,b|=(4;-2;-2)=u=(2k;-k;—k).
{Mb [a.b]=( )=>u=( )

Do ‘G‘=3<:>\/4k2+k2+k2 =3<:>k=i§. Mit khéc U tao véi tia Oz mdt goc ti nén

NG

cos(ﬂ,R)<0 sSuk<0s 2k.0+(—k).1<0 < (-k).1<0<=k>0.Suyrak =

Chon A

Goi Q(x;y;z). Tacdé MN = (L,1;-2), QP = (-1-x;2— y;1—2).
1=-1-x X=-2

Tt gidc MNPQ 1a mdt hinh binh hanh <& MN=QP < {1=2-y <{y=1 . Vay,
—-2=1-2 z=3

Q(-2,1,3).

Chon A

Tacé AB=(4;x-5;2), AC=(6;-3;y+1).

2
4=6k =3
Badiém A, B, C thinghang < FkeR:AB=k.AC < {x-5=-3k <{x=3.
2=k(y+1) y=2
Vay x+y=>5.
Chon B

Vi | la trung diém ciia doan AB nén 1(3;,-15).

Khi d6 hinh chiéu cia | 1én (Oyz) Ia M (0;-15).
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Céau 23.

Cau 24.

Céau 25.

Cau 26.

Chon C

+) Ta c6 khoang cach tir M dén mat phing toa do (XOZ) bang |—5| =5 nén A ding.

+) Khoang cach tir M dén truc Oz bang 1[22 +(—5)2 = \/E nén B dung.

+) Toa d6 hinh chiéu vudéng goc cua diém M 1én mat phing (yOz) la | (0; -5 4) .

Suy ra toa d¢ diém M ' déi xang véi M qua mat phang (¥Oz) 1a M '(~2;-5;4) nén C sai.
+) Toa d¢ hinh chiéu vudng goc cua diém M 1én truc Oy 13 J (O; -5; O) :

Suy ra toa d6 diém M ' dbi xtimg véi M qua truc Oy 1a M '(—2;—5; —4) nén D dung.

Chon C
Tacé AB=(L0;-3), BC=(x+2y-1-1).

Badiém A,B,C thing hang < ABva BC cung phuong < 3K :BC =kAB

-5
X+2=k =3
2
&1y-1=0 <<y=1 :x+y:—§.
-1=-3k _1
3
Chon C

Gid sir A(a;0;0);B(0;b;0);C(0;0;c) . Khi d6 mat phang (ABC):§+%+E:1
a c

_[AH =(2-a11); BH =(21-b;1)
Ta cé: _—
BC =(0;-b;c); AC =(-a;0;c)

2+1+£—1
e S EA R
Vi H [|a tryc tdm cua tam gid&c ABC nén {AH.BC=0< -b+c=0<<:b=6 Vay
BH.AC =0 —2a+c=0 |c=6
A(3;0;0)
Chon A

Taco: uv= 2.1.cos(ﬁ,\7) = 2.c052?7[ =-1.
Vecto p=ku+V vuong goc vai vecto g =u—V khi va chi khi:

pa=(ku+V)(i-V)=0 e ku +(1-K)UV -V =0 & 4k—(1-k)-1=0 &k :%.
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Céau 27. ChonD ;

Goi B(X;Y;2) 1a diém can tim,
Goi | va I' lan luot 1a trung diém AC va B'D'
=1(0;2;4) va 1'(1;3;0).

1'1 =(-1;-1;4);B'B=(x-2;y-4;2+1)
Xx-2=-1 x=1
Taco: BB=1'l ©{y-4=-1c1y=3.Vvay B(1;3;3).
z+1=4 z=3
Céau28. Chon A
Tacé: AC =(10;1), AD =(2;0;2)
Ma AC A AD =0, nén hai vecto AC, AD cing phuong, hay ba diém A,C,D thing hang.
Nhdn xét: C6 thé vé phat hoa Ién hé toa dé Oxyz dé nhin nhdn dé dang hon.
Cau 29. ChonD
+Goi | 1a trung diém AB = 1(3;0;0).
Taco: MAMB =0 (MI +IA).(MI +1B)=0 < (MI +1A).(MI - 1A} =0

SMIZ-IA’=0 & MI? = A’ & MI :%AB:%.|5—1|:2.

Suy ra tap hop diém M trong khong gian 1a mit cau tdm 1, ban kinh bang 2.
Vay (H) la mot mat cau c6 ban kinh béng 2.
Céau 30. Chon A

2=k k=2
- S 3
avab cing husnge<a=kb (k>0)<im-1=3k <m=7 .Vay m:7;n:—Z
3=k(-2n) n:—§
4

Ciu31. ChonA

. A - . 4 2
G la trong tdm tam giac OAB nén toa do G(E;O;_j'

3
Tacod: OG = E+O+é=&
\/9 9 3

Céau 32. Chon A
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y
D H C

Goi diém H 13 hinh chiéu vudng goc cua A 1én duong thiang CD.

Khi d6 H(2+2t;-1+2t;3+t) = AH (3+2t;2t;3+t) .

Puong thing CD ¢6 vtep 1a: u(2;2;1). Ta c6:

AH Lu= AHU=0=2(3+2t)+22t+3+t=0<t=-1=H(0;-3,2) = AH =3.

Puong thang AB di qua A va song song voi CD = phuong trinh AB Ia: XTH' = yT—i—l :é

B e AB= B(-1+2a;-1+2a;a)= AB =3|a]= CD = 6|3
_ AB+CD

N 3[a]+6[a|
Theo bai rataco: S, = — AH & —

Véi a=-2=>B(-5;,-5;-2) . Véi a=2=B(3;3;-2)

a=2

.3=27<:>|a|:2<:{
a=-2

Tacé: DH =2AB = D(-2;-5;1)
Céu 33. ChonD

Goi E(0;0;t)eOz. Tach AE =BE < Vt? —4t+17 =/t —8t+21 <t =1= E(0;0;1).
Cau 34. Chon A.

Taco AB=(2;12), AC =(2,-2-1) :[E,A—C]:(S;G;—G).
Do SA wvubng géc voi  nén mot VTCP caa duong thang SA duoc chon la
U= [ﬁﬁ] =(3;6;-6).

Puong thing SA qua A(L0;2) vacd VTCP u=(3;6;-6) nén c6 phuong trinh tham s 1a:

Tu duy todn hoc 4.0 — Luyén thi Dai hoc 2022 | 14



Phan Nhét Unh Fanpage: Luyén thi Bai hoc 2023

Céau 35.

Xx=1+3t

y=6t (teR).

z=2-6t
Do AB.AC=4-2-2=0= AB L AC = AABC vudng tai A.
Goi M 1a trung diém BC, khi d6 M 1a tdm duong tron ngoai tiép tam gidc ABC . Goi d Ia
dudng thang qua M va song song véi SA nén d L (ABC), suy ra d I3 truc dudng tron ngoai
tiép AABC.
Trong mat phang (SAM ) vé& duong trung truc ciia SA cat d tai | vacét SA tai N .
Mt phing (ABC) qua A vacé mot VTPT n= [E;Tc] = (3;6;-6) nén c6 phuong trinh tong
quat la:
3(x—1)+6y—6(z-2)=0< x+2y—-2z+3=0
BC =(0;-3,-3)= BC =+/18 = BC? =18.

Taco R2=IA2+AM2<:>9749:IM2+%BC2:>IM =§.

Do S e SA nén S(1+3t;6t;2—6t), ma SA=2IM = SA=9
[1+3t+12t—2(2-6t)+3|
9 =9
124 (-2)" +2°

< d(S,(ABC))=

t=1=5(4;6;,-4)

ol2t|=27< ~ o
t=-1=5(-2-6:8)

, ma cao do cua S &mnén S(4;6;—4) thoa man.

Chon A
Céach1: Tacd AB=(-4;2;4);CD=(a+6;b-3;,c-6)

Do ABCD Ia hinh thang c&n nén CD =k AB (k € R) hay a+6_b-3 c-6

-2 1 2
—a
h=— _
= 2 . Vay D(a;;;—aj.
c=-a

Lai co

2
AC =BD < AC? =BD? c>(—9)2 +22 4+8 :(a+1)2+(%+3j +(a+2)2

a==6

<:>a2+4a—60=0c{ . Vi a=-10= D(-10;5;10). Kiém tra thdy: AB=CD .

a=-10
Véi a=6=> D(6;-3;-6). Kiém tra thay: (-3).AB=CD .Dod6, T =a+b+c=6-3-6=-3.

Céach 2
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Taco AB=(-4;2,4);CD=(a+6;b-3;c—6)

a+6 b-3 c-6

Do ABCD Ia hinh thang can nén AB; CD ngugc huéng hay = <0
p—
2 -a
< qc=-a . Vay D(a;7;—aj voi a>—6 .
a>—6
Lai co

2
AC =BD < AC?=BD? & (-9)’ +2° +82 = (a+1)’ +(§+3J +(a+2)’

a=6

.Véi a=6=D(6;,-3;-6).
a=-10(L)

<:>a2+4a—60:0<:{

Dodo, T=a+b+c=6-3-6=-3.

Céach 3

+ Viét phuong trinh mat phang trung truc cia doan thang AB

+ Goi mp (a)l1a mat phang trung truc cua doan thang AB, suy ra mp («) di qua trung diém
1(1;2;0) ciia doan thang AB va c6 mot vecto phap tuyén la ﬁz%ﬁz(—Z;l;Z), suy ra
phuong trinh ciamp (a)1a: (a):—2x+y+2z=0.

+Vi C,D dbi xtmg nhau qua mp(a) nén

D(6;-3;-6)=a=6;b=-3;c=—6=T=a+b+c=-3

Cong thirc tric nghiém: X4c dinh toa do diém M'(x;y,;z) la diém dbi xang cua diém

M (%o Yo 12, )qua mp (a):ax+by+cz+d=0 (a*+b*+c* = 0)

X, = X, — 28K o ’
ax, +by, +cz, +

Vi =Y,—2bk (keR), k=- 0a2+0b2+(?2 :

z, =17,—2ck

Céu 36. ChonB
Do G la trong tm tam giac ABC = G(2;3;1).
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Goi H lahinh chiéu vudng géc ciia G trén mat phang (Oxz), khi do GH 1a khoang céch tir G
dén m3t phang (Oxz), ta c6: GH =d (G,(Oxz)):B

V6i M 1a diém thay ddi trén mat phang (Oxz), ta c6 GM >GH =3, do do GM ngan nhit <
M =H . Vay d6 dai GM ngén nhit bang 3.

Cau 37. ChonB
Cach 1: AB=(-1;2;-3), AC =(-8;-3;-4).

Goi M, N lan luot 14 trung diém AB, AC =

Goi n 1a véc to phap tuyén cua mit phang (ABC) = n= [AB, AC] = (~17;20;19).

(ABC):—17X+20y+19Z—30=0.

IM L AB
| 1a thm dudng tron ngoai tiép tam gidc ABC < {IN L AC <
| <(ABC)
9 7
——al.(-1)+(2-b).2+| =—c |.(-3)=0
(2 )( )+ ) (2 j( ) a—-2b+3c=11 a=1

o (1—a).(—8)+(—%—bj.(—3)+(3—c).(—4):0<:> I

—17a+20b+19c—-30=0 -17a+20b+19c =30 c=3

Vay a+2b+c=1+2.(—%)+3=3.
Cach 2:
Tacd AB=(-1;2;-3) va BC =(~7;-5;-1)= AB.BC =0= A ABC vuong tai B.
Vi | 1a tam duong tron ngoai tiép A ABC nén | 1a trung diém cia AC .
Vay I[1;—%;3j:>a+2b+c:1+2.(—%j+3=3.
C4u 38. Chon A
X, =K

Do a,b cung phuong va nén ta c6 b=k.a(k =0) =1y, =—-2k.
z, =4k
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1
Xo :g(XO+yO+ZO)

Suyra e Yo T _XatYotis
1

o yoz_z(xo"'yo"'zo)-
2 4 3 3

4
Z, =§(x0 + yO+ZO)

Theo gia thiét vecto b tao v&itia Oy mot goc nhonnén b.j >0 véi | = (0;1,0),dodoy, >0.

Xy + Yo +2

Ma Jo — % nén X, +Y,+2,<0.

—2
Lai c6 ‘6‘:\/ﬂ,suyra X +yi+ 78 =\/%1(x0+yo+zo)2 =21 = (X, + Y, +2,)" =9.

Vay X, + Y, +2Z, =-3.
Céu 39. ChonB

Goi I 1a trung diém AB = I(3;1;,4). Goi H la hinh chiéu cia I xudng mat phang (o).
Taco MAMB =(MI +1A).(MI +I1B) = MI” + MI.(1A+1B) - IA” = MI” — IA.

Do IA khong ddi nén MAMB nho nhat khi MI nhé nhit < Ml =1H <M =H .

Goi A la dudng thang di qua | va vudng goc véi mat phang (o) . Khi d6 A nhan

X=3+t

N, =(12;-3) lam vecto chi phuong. Do d6 A c6 phuong trinh 1y =1+2t.
z=4-3t
HeAo H(3+t1+2t4-3t).
He(a)e(3+1)+2(1+2t)-3(4-3t)-7=0=t=1< H(4;31).
Vay M (4;3,1).
Cau40. ChonC
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Cach 1:
AB =(1,-2;-2); AC =(5;-1-1); DC = (6 —a;1-b; ).
Taco Syue —H[AB AC]:£:>SACD =632 - */_ 32
2 2
c=12-2a
b=13-2a
AB//CD nén AB va DC cuing phuong, cing chiéu <:>6;1a=% %>O<:> a<o
- b>1
c>0
| AC,AD | =(0;9a-54;54-9a).
L 19
W2 1 3J_ )
Suco = 2‘[AC AD] & [p4-9a/=3 < 1
B

So véi diéu kién suy ra: a:%:a+b+c:8.

Cach 2:

7162

Tacd AB:3;h:d(C,AB):T.

@6\/_—\/1?

Srocn :g(AB+CD) (3+CD) e CD=1.

7.
3

\l

Suy ra AB =3DC < D(

OJII\.)

S,
'3’

):a+b+c 8.

Cau4l. ChonC

Céach 1.
Ta c6 mat phang () nhan vecto n, =(L11) la vecto phap tuyén, duong thing d di qua diém

=(0;-1;2) vanhan E =(1,2;-1) 1a vecto chi phuong.
Goi () 1a mit phang chita duong thang d va vudng géc véi mét phang (a) .
Tacé n, =n, au, =(-3,2,1).
Khi d6 duong thang A la giao tuyén cua hai mat phang («) va (8). Do d6 mot vecto chi
phuong cua dudng thang A 1a Q = E A n; = (—1; —4; 5) )
Ma u=(Lab) nén a=4, b=-5.Vay a+b=-1
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Cau 42.

Cach 2.
D& dang tinh duoc toa d giao diém ciia dudng thang d va mat phang () 1a | =(L11). Trén

duong thang lay diém A=(0;-12) va goi H Ia hinh chiéu vudng goc ciia A trén mat phang

X=0+t
(@) . Phuong trinh duong thang di qua A va H c6 dang: {y=-1+t.
z2=2+t
Xx=0+t
=-1+t -
Toa do cuala H nghiém cua hé y :>t=g.ny H 2—1§ .
z=2+t 3 333
X+y+z-3=0
\ 2 . ik X R — (=1 -4 5) . , R
buong thang A di quahaidiém | va H nhanvecto IH = ?;—;— la vecto chi phuong nén

cling nhan vecto u? = (1; 4;-5) la vecto chi phuong. Vay a+b=-1.
Chon B

Goi M 1a trung diém BC .

AM 1 BC

= BC L A'M tai M = M Ia hinh chiéu caa A’ trén truc Oz
AA' 1 BC

Khi d6 cé{
A(V3:-1;1) = M (0;0;1) va AM =2.

Ta co: AM =JA'M? — AA? =+/3. Ma tam giac ABC déu nén AM :gBC:\/é:BC:Z

= MC =1. Vi C thudc truc Oz va C khong triing véi O nén goi C(0;0;c), c=0.

c=0(L)

C(0:0:2).
, =c(0:0:2)

MC =(0;0;c-1) = MC=[c-1]; MC =1 < |c-1=1 @{

AC = (—\/g;l;l) 1a mot vécto chi phuong cta duong thing A'C

= u= (—2\/5; 2; 2) cling 12 mot vécto chi phwong ciia duong thing A'C .
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Vay a=-24/3;b=2=T =a?+b? =16.

Cau43. ChonD
Tinh dugc OA=3 ;0B =4; AB=5.

3 g—xj+4(1—x)+5(—x):0
x=1
Taco: OAIB+OB.IA+AB.I0O=0 < {3 g—yj+4(2—y)+5(—y)20 oly=1.
8 z=0
(32 Jra(-2-2)+5(-2) 0
Vay, 1(LL0) ,suyraa-b+c=0.
Céau 44. ChonB
Céau 45. Chon A
Céu 46. Chon A
C(a;b;-2)e(P)=>a-b+2=0=>b=a+2=C(a;a+2-2).
AB=(0;-2-2), AC =(a-1;a;-5) =| AB,AC |=(10+2a;-2a+2;2a-2).
. 2a+10)° +2(2a-2)’ 2
SAABC:%H:AB,AC:”:\/( a-+ );' ( a ) :'\/12a +§4a+108 _ 3(a2+2a+9)

= /3(a+1)" +24 > 246 vsi va.

Do d6 min S, =2v/6 khi a=-1. Khidé taco C(-LL-2)=a+b=0.

Céau47. ChonB
Cach 1:

= Matcau (S):x*+y*+z° =1¢6tam O(0;0;0), ban kinh R=1.
« Tatimdiém 1(x;y;z) théa man 31A+1B=0.

3(1-x)+5-x=0
= CO IA=(1-x;—-Yy;-2), IB=(5-X;6-Y;-2); 3IA+IB=0 < 3(-y)+6-y=0

3(-2)-z=0
X=2
-4x+8=0
&-4y+6=0< y:gal(z;g;oj.Suyra IAzg, IB:#.
—4z=0 720

2

—_— —_— —_— —\2 - .
Do d6 3MA2+I\/IBZ=48<:>3MA2+MBZ=48<:>3(MI+IA) +(M|+|B) 48

@4M|2+3|A2+|BZ+2W(3ﬁ+E§)=48 & AMI2 +3IA2 + IB? = 48 < MI :g.

21 | Facebook tac gid: Phan Nhét Linh



Hinh hoc toa 36 Oxyz

Ta thiy Ol :g nén diém | nam ngoai mat cau (S). Tacd Ol =R+MI =OM +MI, suy ra co

mot diém M thude doan Ol thoa man dé bai .
Céch 2:
Goi M (X,; Yo; Z,) thudc mat cau (S) vathéa man 3MA? + MB? =48.

Taco: 3MA? + MB? =48 <:>3[(x0 ~1) + +z§}+[(x0 ~5)" +(y, -6)° +z§}=48
S AXE +4Y; +427 —16%, 12y, +16 =0 <> X, + Y, + 25 — 4%, -3y, +4=0.

Suyra M thudc mat cau (S') tam I’[Z;%;Oj, ban kinh R’ =

R N|w

Mat khac M thudc mat cau (S) tam O(0;0;0), ban kinh R =

Ta thay: OI'=§= R+R" = matcau (S) va (S') tiép xtc ngoai nhau tai M

= C6 duy nhat mot diém M thoa man dé bai.
Cau 48. ChonB
Cach 1: Do M €Oy nén M (0;y;0). Tinh MA® + MB? =2y* -6y +20= f (y).

Do do f(Y) nho nhit< y:% . Vay M (o;g;oj.

N | w

. 3
Cach 2: Ta co: A(l;l;—3). Goi | 1a trung diém cua AB . Suyra | =( ;E;—lj.

) 2 e —\2 e 2
Khi d6: MA? + MB2 = MA” + MB :(MI+IA) +(M|+|B)
:2W2+W+@2+2W.(ﬁ+@)=2M|2+|A2+||32=2|v||2+9.

Do d6 MA? + MB? dat gi4 tri nho nhat khi va chi khi MI c6 d6 dai ngén nhét, didu nay xay ra
khi va chi khi M 14 hinh chiéu vudng goc cua | trén tryc tung.

Phuong trinh mit phang (P) di qua | va vudng gbc voi truc tung 1a

O.(x—gj+l.(y—gj+0.(z+l):0 hay (P): y—§=0.

x=0
Phuong trinh tham s6 cua truc tung 1a 1y =t .
z=0

Toa d0 diém M can tim 1a nghiém (X VY Z) cua hé phuong trinh:
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x=0 x=0

y=t 3
3

_2-0 z=0

y 2

Cau49. Chon B
Ta c6 AB =+/44 khong déi. Do d6 chu vi tam gidc MAB nhé nhét khi (MA+ MB) dat gi4 tri
nho nhat.
M e(d)= M (-1+2t;1-t;2t).

MA=+/0t? +20 = /(3t)’ +(2v5)", MB =0t ~36t +56 = \/(6—3t)2 +(245)
Chon 1 =(3t:245:0) = [u] = /(3t)" + (2V5) .
Chon v =(6-3t;25;0)=|v|= \/6 3t)° (2J§)2 = U+V=(6;4V5;0) = |u+v|=2v29.

Theo tinh chit vecto M + M > ‘u + V‘ = 2@ .

DAu " =" xay ra khi va chi khi u cing huéng véi v < t=1.

Suy ra MA + MB =\G\+M > 24/29.

Do d6 MA+ MB dat gié tri nho nhat bang 24/29 khi t=1 = M (1;0;2).

Vay a+2b+3c=1+20+32=7.
Cau 50. ChonD

/6/

DE thiy BeOz. Tacd Ae(Oxy)va Ce(Oxy), suy ra OB L (OAC)

., |AC LOC
Taco
AC L OB

Mat khéc tacé OH L BC (2),.

= AC 1 (OBC), ma OH < (OBC). Suyra AC LOH (1).

Tir (1) va (2) suyra OH L (ABC) = OH 1 AB va OH L HA.
Véi OH L AB suy ra H thuoc mat phang (P) voi (P) 1a mat phang di qua O va vuéng goc

véi duong thang AB . Phuong trinh ciia (P) la: y—z=0.
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V6i OH L HA = AOHA vudng tai H. Do d6 H thuoc mat cau (S) c6 tam |(o;2ﬁ;o) la
.2 , g OA
trung diem cua OA va ban kinh R = - = 242.

Do d6 diém H ludn thude duong tron (T) cb dinh Ia giao tuyén caa mp (P) véi mat cau (S).

Giastr (T) cotam K vabankinh r thi IK=d(1,(P))=2 va r=vJR*-IK* =2.

Vay diém H ludn thudc duong tron ¢ dinh c¢é béan kinh bang 2.
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m Tich vé huong va 'ng dung

1. PHAN DE BAI

Céu 1.

Cau 2.

Céu 3.

Céau 4.

Caub.

Cau 6.

Cau7.

Cau 8.

Cau 9.

Céu 10.

Cau 11.

Trong khong gian Oxyz , cho hai diém A(-2;1;-3) va B(;0;—2) . D6 dai doan thang AB bang

A. 33, B. 11. C. V11. D. 27.

Trong khong gian Oxyz cho a(-2;3;-1); b(2;-13). Sin ciia goc gira a va b bing

A.—% . B.g . C.—g . D.% .

Trong khong gian véi hé toa do Oxyz , cho hai diém A(L0;1) va B(4;2;-2). Do dai doan thing
AB bang

A 22, B. 4. C.2. D. 22.

Trong khong gian toa d6 Oxyz , goc gitra hai vecto ivau= (—«/5;0;1) la

A. 30°. B. 120°. C. 60°. D. 150°.

Trong khdng gian véi h¢ truc toa do Oxyz, cho A(2;0;0); B(0;3;1); C(-3;6;4). Goi M la
diém nam trén doan BC sao cho MC =2MB . Do dai AM la

A. 29 B. 3V3. C. \/30. D. 24/7.

Cho hai vec to a= (L-2;3) b= (=2;1;2). Khi d6 tich vo huéng (5+ 5)6 bang

A. 12. B. 2. C.11. D. 10.

Trong khong gian Oxyz, cho cac vecto a=(5;3;-2) va b=(m; -1 m+3). C6 bao nhiéu gia
tri nguyén duong cia m dé goc giira hai vecto a va b la goc tu?

A 2. B. 3. C.1. D. 5.

Trong khong gian vdi hé toa do Oxyz , cho tam giac ABC co A(l;O;O), B(O;O;l), C(Z;l;l).
Dién tich tam giac ABC bang:

2
Trong khong gian vai hé toa do OXyz, cho hinh hop ABCD.A'B'C'D'c0 A(O;O;O), B(a;O;O),
D(0;2a;0), A'(0;0;2a) véi a=0. Do dai doan thing AC' 12

3[a|
T
Trong khong gian vdi hé toa do Oxyz , cho OA=3i+ -2k va B (m; m-1; —4) . Tim tat ca gia

A. 3. B C. 2[a]. D. [a].

tri ctia tham s6 mdé do dai doan AB =3.

A. m=2 hoic m=3. B. m=1hoac m=4.

C. m=1hoac m=2 . D. m=3 hoac m=4,

Trong khong gian véi hé toa dd Oxyz , cho mit phiang (P):ZX—3y+Z+3:O. Goi M, N lan

luot 1a giao diém ciia mat phang (P) voi cac truc Ox, Oz . Tinh dién tich tam giac OMN .
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Céau 12.

Céau 13.

Cau 14.

Céau 15.

Céau 16.

Céau 17.

Céau 18.

Céau 19.

Cau 20.

A.g. B.g. C.E. D.
4 2 2

Trong khong gian véi hé toa do Oxyz , cho véc to u= (1; 1; —2), V= (1; 0; m) . Tim tat ¢ gia trj cua

Mlw

m dé goc giita U, v bing 45°.

A m=2. B.m=2++6. C.m=2-6. D. m=2++/6.

Trong khong gian toa do Oxyz goc gitra hai vecto i va ﬁ:(—\/§;0;1) la

A. 120°. B. 30°. C. 60°. D. 150°.

Trong khéng gian véi hé toa dd Oxyz , cho hinh hop ABCD.A'B'C'D’ ¢c6 A(0;0;0), B(a;0;0);
D(0;2a;0), A'(0;0;2a) véi a#0. Do dai doan thang AC' 1a

A . 8. 2Ja). c. 3lal. D. g|a|.

Trong khong gian Oxyz , cho hai diém A(Z; -1 3) , B(3; 2;—4) . Vecto AB 0 toa do la

A (L-3-7). B. (13;-7). C. (-13-7). D. (-1-3-7).

Trong miat phang toa do Oxyz , cho bén diém A(O;—1;2) , B(2;-3;0), C(-2;1;1),
D(0;-1;3). Goi (L) la tap hop tat ca cdc diém M trong khong gian théa man dang thirc
MA.MB = MC.MD =1. Biét rang (L) la mgt duong tron, tinh ban kinh duong tron d6?

Vit V3 V7

. B.r=—. C.r=—. D.r=—.
2 2 2

Trong khéng gian véi hé truc toa d6 Oxyz cho hinh thang ABCD vubng tai A va B . Ba dinh
A(L2;1), B(2;,0;-1), C(6;1,0) vadinh D(a;b;c). Biét rang hinh thang c6 dién tich 1a 62,
tinh a+b+c?

A. a+b+c=6. B.a+b+c=8. C.a+b+c=12. D.a+b+c=7.
Trong khdng gian véi hé truc toa &6 Oxyz , cho diém M (1;2;5). Mit phang (P) di qua diém

A r=

[ &

M va cit truc toa dd Ox, Oy, Oz tai A, B, C sao cho M Ia truc tdm tam gidc ABC. Thé
tich cua tir dién OABC la

A. %. B. 450. C. 10. D. 45
Trong khong gian véi hé toa dd Oxyz , cho hai duong thing dlsz_lzy%Zzil va
d, ;X%Z :y_—ll :%. Phuong trinh mat phing (P)chira (d,) sao cho géc giia (P) va duong

thang (d,) 1a 16n nhét 1a: ax—y+cz+d =0. Gia tri cia biéu thac T =a+c+d bang

A T=0. B. T=3. C.Tz—%. D.T=-6.

Trong khong gian Oxyz , cho hai diém A(-21-2) , B(-LL0) va mat phing
(P):x+y+z+1=0.Diém C thudc (P) sao cho tam gidc ABC vudng can tai B . Cao do cua
diém C bang
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A. 1 hoac _Z_ B. —1 hoac E C. -3 hoac i D. -1 hoac —E.
3 3 3 3

Cau 21. Trong khong gian Oxyz , cho mat cau (S):x2+y2+22+2x—4y—22+%:0 va hai diém

A(0;2;0), B(2;,-6;-2). Diém M (a;b;c) thugc (S) thoa man tich MAMB c6 gié tri nho nhét,
Téng a+b+cbing
A -1 B.1 C.3 D. 2

2
Cau22. Trong khong gian Oxyz , cho mit cau (S):(X+2)2+(y—1)2+(z+\/§) =9 va hai diém
A(—Z;O;—Z\/E),B(—4;—4;O). Biét ring tap hop cac diém M thudoc (S) sao cho

MA? + MO.MB =16 14 mot duong tron. Ban kinh caa dudng tron d6 bang

A 3. B. 2. C. 2. D. V5.
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1. PHAN HUGNG DAN GIAI CHI TIET

Cau 1.

Cau 2.

Céu 3.

Cau 4.

Caub.

Cau 6.

Cau7.

Céau 8.

Cau 9.

Chon C

Taco ﬁz(&—lﬂ):‘ﬁ‘:m:\/ﬁ,

Chon D

005(5;5): \/4+9+:1/4+1+9 :_%; sin(é;B):\/W:¥
Chon A

V6i A(L01),B(42-2) taduge AB=/(4-1) +(2-0) +(-2-1)° =v22.
Vay do dai doan thaing AB bang J22.
Chon D
Goi «a la goc gitra hai vecto iva a=(—\/§;0;1), taco:
cosa:i'—ti:_—\/é:azlwo.
i
Chon A
Giast M (a;b;c) = BM = (a;b—3;c-1); BC = (-33,3).

, . — ] =
Ta ¢c6 M 1la diém nam trén doan BC sao cho MC:ZMB:>BM:§BC

1
a—g.( 3)=-1 o
& b—3:%.3 <b=4 = M(-142).
c—1:%.3 o
Do d6 AM =(-3,4;2) = AM =+/29.
Chon C

Taco a+b=(-1-15)= (a+b)b=-1(-2)+(-1).1+25=11.

Chon A

GAc giita hai vecto a va b 1a goc ti khi va chi khi

cos(é, 5)<0 < ab<0 < 5m+3.(-1)+(-2).(m+3)<0 <= 3m-9<0 & m<3.

Vim lasé nguyén duong nén me {1; 2} . Vay ¢4 2 gia tri m nguyén duong théa yéu cau bai toan.

Chon C

NG

AB =(-1,0;1), AC =(L11) = | AB;AC | =(~12-1) = Sy :%\[E;A—c]:7.

Chon A
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Céau 10.

Céau 11.

Cau 12.

Cau 13.

A’ B’
]
!
! cr
D’ i
P
b la
A=0 B
D|.
2a C

Te gia thit ta c¢6 ABCD.A'B'C'D' la hinh hép chir nhat nén
AC'=AB+AD +AA =(a;2a;2a)

=+a’+4a’*+4a’ =3[q.

Vay AC'=(a; 2a; 2a) = AC'=‘A—C’

Chon B
OA=3i+|-2k = A(3L-2)

AB = \(m=3)" +(m—2)" +(-2)° =+2m* ~10m+17 .

> m=1

AB =3 /2m? —10m+17 =3 < .
m=4

Chon A

Céach 1.

Mit phiang (P):2x—3y+z+3=0 cit cac truc Ox , Oz lan luot tai M =(—g;0;0j ,

N =(0;0;-3).
Suy ra W{—g;o;oj | FN:(O;O;—?»):[W,W]:(o;_g;oj.
Vay dién tich tam giac OMN 1a S 23‘[O—M,O—NJ‘:%

Céch 2.
Taco OM :%, ON =3.
Vi hai diém M , N 1an luot thudc truc Ox, Oz nén tam giac OMN vuéng tai O.

Do d9, dién tich tam giacOMN la: S = %OM ON = %

Chgn C
. - W2 uv 2 1-2m 1
+ (U,V):45 @COS(U,V):7 @W:7©m:—2 < 3(m2+1)=1—2m
1
{1—22m20 o mSE om=2-6
3m°+3=1-4m+4m m? —4m—2 =0

Chon D
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Céau 14.

Cau 15.

Cau 16.

Taco i=(10,0) = cos(ﬂ,T) = ﬁ = _—23 . Vay (G,T) =150°.
ul.li
Chon C
A D’
B’ i (o4
Apmmemeeees --1D
B c

Taco AB=(a;0;0); AD=(0;2a;0); AA =(0;0;2a).
Theo quy téc hinh hop ta cd AB+AD +AA'= AC’ < AC' =(a;2a;2a).

Suy ra AC =‘E‘ :\/a2 +(2a)" +(2a)” =3]al.
Vay d6 dai doan thing AC'=3]a.

Chon B

AB =(3-2;2—(-1);-4-3). Vay AB=(13,-7).

Chon D
=  Trudc tién, ta xét bai toan phu sau:
“Trong khéng gian cho doan thang AB badt ki, ¢é trung diém 1 . Chizng minh rang tdp hop cac

diéem M théaman MA.MB =k >0 la mét mat cau tdm 1 va ban kinh R =k + 1A% ",
That vay:
m.m:kc(m+ﬁ)(m+ﬁ):k@(W+ﬁ)(W—ﬁ)zk<:>Ml2—lA2:k
& MI? =k + 1A hay IM =k + 1A% .

Suy ra M thudc mat cau tdm 1, ban kinh R =k + IA” .

= Apdung: C6 1(1;-2;1) va J(-1;0;2) lan luot la trung diém ciia doan thdng AB va

CD
Str dung két qua bai toan trén, ta co:
+ Tir diéu kién MA.MB =1, suy ra M thudc mat cau tdm 1 , ban kinh R, =2. (1)

+ Tir diéu kién MC.MD =1, suy ra M thudc mat cau tam J , ban kinh R, =2 (2)
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Taco |R,-R,|=0<1J=3<R +R,=4.(3)

Tur (1), (2) va (3) suy ra M thudc duong tron giao tuyén cua hai mat cau néu trén.

+ Goi K la tam cua dudng tron giao tuyén.

Suy ra ban kinh can tim r = KM =+ IM? - IK? = 22_(2

Cau 17. Chon A

Mat khéc, hinh thang ABCD vuéng tai A va B, suy ra

Wld WiV wlN

AB(AD+BC — 1=
S jecp = ( )=6\/§:>AD:\/§:AD:%BC.
a—1:£.4 a=

3
V(’yiﬁ:(a—l;b—Z;c—l) ta duoc b—2=%.1<:> b=
c—lzl.l c=

3

Vay a+b+c=6.
Céu 18. Chon B

)

Tac6 AB=(L-2;-2), BC=(411) = AB=3, BC=32.

2:£.

2

Mit phing (P) di qua diém M va cét truc toa 46 Ox, Oy, Oz tai A, B, C. Goi A(a,0,0);

B(0,b,0); C(0,0,c). Phuong trinh mit phang (P)cd dang:

(3)-

§+X+£:1
a b c

Do M (L2;5) thuoc mét phang (P) nén thay vao (1)

) . A . ~ |AM L BC
Mat khac M 1a truc tam tam gidc ABC nén

=
BM L AC

1 2 5

ta co: _+B+_:1 (2).

a c

{m.ﬁ -0

BM.AC=0

Tacé AM =(1-a;2;5); BM =(L,2-b;5); CB=(0; b;—c); AC =(-a;0;c).

5
—C

Khi o - éc . Thay vao (2) ta co:

=
-a+5¢c=0
a=

a=30
b=15.
c=6

i+i+§:1<:>c=6 =
5¢ 5¢c ¢

1

Vay thé tich tar dién OABC la: V = EOAOB.OC

Cau 19. ChonB
7 | Facebook téc gid: Phan Nhat Linh
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Ta xét bai toan tong quat nhu sau:

Bai todn: Cho hai dudng thang d,, d, khong song song. Viét phuong trinh mat phiang (P) chira

d, va tao véi duong thang d, mot goc 16n nhat.
Phwong phap giai
Gia sir d; 6 vecto chi phwong U, , d, c6 vecto chi phuong U, .

Trudc hét ta xét trudong hop d, va d, chéo nhau.

% (P)

Goi M 1a mot diém nao d6 thudc d,, dung duong thang qua M va song song véi d, . Lay diém
A ¢ dinh trén duong thang d6. Goi H la hinh chiéu caa A I1én mat phang P , K 1 hinh chiéu
cia A 1én duong thang d, .

Goéc gitra mat phang (P) va dwong thang d, 1a AMH .

Ta c6 sin(dz,P):sin(HMA):%s% (do AH < AK ). Géc (dZ,P) Ion nhét khi

sin(dz, P) I6n nhat. Do % khong doi suy ra sin(dz, P) I6n nhat H =K .

Mzt phing (P) can tim 1a mt phang chira d; va vuéng géc véi mat phang (AKM ), hay vecto

phap tuyén cua (P) vudng goc véi hai vecto U, va [uj@}
Nén ta chon vecto phap tuyén cia (P) la @ = [Jl, [uj, @ﬂ :

Truong hop d1 va dz cit nhau tai M , bai toan giai twong tu nhu trén. Két luan khong thay doi:

vecto phap tuyén cia (P) 1a @ = [Ji, [u? @ﬂ :
Ap dung vao bai 45 taco U, =(1;2;-1); u, =(2;-1;2).

=[u;u, |=(3:-4;-5) :@:[uf;[ﬁl';u_;ﬂ:(—14;2;—10):—2(7;—1;5),
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Mt phang (P) chtra d, nén mat phang (P) di qua diém A(L;-2;0) .
Phuong trinh mit phang (P):?X—y+52—9:0.8uy raa+c+d=7+5-9=3.

Cau 20. Chon A
Goi toa do C(a; b; c).

Vi diém C thuoc (P):x+y+z+1=0 nén a=-b-c-1 hay toa d C c6 dang

C(-b-c-L b;¢)=BC =(-b—c;b-1L c)=BC? =(b+c) +(b—-1)" +c.

Ta ¢6 AB=(L0;2)=AB?’=5 . Do tam gidc ABC wvudng cin tai B nén

{ﬁ.%:o@ b=c (1)
BC*=AB®  |(b+c) +(b-1)+c*=5 (2)

Thay (1) vao (2) tacé 6¢*—2c-4=0< 2<:>C[1_ 2 2].

Vay cao do cua diém C 1a 1 hoic —%.

Cau 21. ChonB

Cach 1:
MA = (-a;2-b;~c)
MB =(2-a;-b-6;—¢c~-2)

= MAMB =-a(2-a)+(2-b)(-b-6)-c(-c-2)=a’+b’+c’-2a+4b+2c-12=P
o a’+b’+c¢’-2a+4b+2c-12-P=0 < (a-1)" +(b+2)° +(c+1)’ =P +18

Néu P+18<0 < P <-18 thi khong ton tai diém M .

Néu P+18=0 < P =-18 thi M (L-2;-1) khdng théa médn M &(S).

Néu P+18>0 < P>-18 thi M thuoc mat cau (S') co tam 1'(L-2;-1) va ban kinh

R'=+18+P .Khid6 M la diém chung cua hai mit cau:

J6

(S):x2+y2+22+2x—4y—22+%:0 c6 tam 1(-1;2;1)va ban kinh R:7.
(S )X*+y*+2° —2x+4y+227-12-P =0 c6 tam 1'(1;-2;—1)vaban kinh R'=~18+P.
Ton tai diém M khi va chi khi hai mét cau (S) va (S') c6 diém chung
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£R+R’<:>‘§—\/18+P 32\/§£§+\/18+P.

J18+ P>i P>?9 9 39
& —<P<— (théamén P >-18 )

J6 56 2

2
—2\@£7—\/18+P£2\@ \/18+P<—

Khidé P = _79 dat duoc khi hai mat cu trén tiép xdc ngoai tai M (a;b;c) thoa man:

Jé I
Mi =R M- MI’ = 1MIc>3MI+MI’ 6@W=M:M(—i;xl)
R’ 3\/_ 4 2 2
2

l;1;1j:>a+b+c:1.
2 2

Khi @6 minP:_?ch(—
Cach 2:
Me(S)<:>a2+b2+c2+2a—4b—2c+g=0<:>(a+1)2+(b—2) +(c- 1) g

MA = (-a;2-b;—c)

M e(S)<a’+b*+c? :—2a+4b+2c—g. .
MB =(2-a;-b—-6;—c-2)
MAMB =-a(2-a)+(2-b)(-b-6)-c(-c-2)=a’+b*+c* - 2a+4b+2c-12.

:>mm:—2a+4b+2c—§—2a+4b+20—12: —4a+8b+4c—3—;: P.

P:—4a+8b+4c—3—23= —4(a+1)+8(b—2)+4(c- 1)+%

:>P—%:—4(a+1)+8(b—2)+4(c—1).

Ap dung bat dang thire Bunhiacpxki cho hai bo s6 —4;8;4 va a+1b-2;c—1,tacd

(P —%j —[-4(a+1)+8(b-2)+4(c-1)] < (16+64+16)[(a+1)2 +(b—2)’ +(c—1)2} —144

—_12< P—%<12 _%<p<§

2
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1

—4a+8b+4c—§:_g —-4a+8b+4c=12 a=—§
P:—gC}> &< 2a+b=0 =ib=1
2 a+l b-2 c-1 pc—0 )
-4 8 4 = C:E

Khi @6 min P:—g =M (—%;1;%j:>a+b+c:l.

Cau22. ChonC
Mt cu (S) c6 tam |(—2;1;—J§), béan kinh R =3.
Vi moi diém M (X;y;2)€(S) tacé MI =3.
. _ — s —\2 — N\ f— —

Theo dé bai MA” + MO.MB =16 < (MI +IA) +(MI +10)(Mi +18) =16

— 2 —? _—
©2MI” +1A" +MI (21A+1B+10)+I0.1B =16 (*).
Cé ﬁ:(o;—l;—\/i),ﬁ:(Z;—l;\/E),@:(—Z;—S;\/E), W=(—2—x;1—y;—\/§—z)
= 2IA+1B+10=(0;-8,0), MI(2IA+IB+10)=8(y-1), 10.IB=3.
Do d6 (*) < 2.9+3+8(y—1)+3=16 < y=0 hay M thuoc mat phang (P):y=0.
Tap hop diém M 1a duong tron giao tuyén cia mat phing (P)va mat cu (s).
Do d(I:(P)) =1 suy ra ban kinh cia dwong tron =32 -12 =242
Céch 2.
Mat ciu (s) c6 tam 1(~2;3—v/2), ban kinh R=3. Goi M (xy;2).

2
M e(S):>(x+2)2+(y—1)2+(z+J§) =9
S X2+ Y+ 22 +4x-2y+222-2=0 (1)
- 2

MA2+MO.MB:16<:>(x+2)2+y2+(z+2\/§) +X(x+4)+y(y+4)+2°=16
X2 +y + 22 +4x+2y+2422-2=0 (2)

X2+ V2 + 22 +4x-2y+2422-2=0

Tu (1) va (2) ta co hé:
X2+ Y2+ 22 +4x+2y+2422-2=0

— y=0 hay M thudc mat phang (P):y=0.

Tap hop diém M 1a duong tron giao tuyén cia mat phing (P)va mat cau ().

Do d(I:(P)) =1 suy ra ban kinh ciia duong tron =32 -12 =242
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m Mat cau trong khong gian

MAT CAU TRONG KHONG GIAN

% Trong khéng gian véi hé truc Oxyz:

=  Mit cau (S) tAm | (a;b;c) ban kinh R c6 phuong trinh I :

(x—a)2+(y—b)2+(z—c)2 =R?.

*  Phuong trinh : X* +y* +2° +2ax+2by +2cz+d =0 v6i a?+b?+c?*—d >0 1a phuong

trinh mt cu tam 1 (a;b;c), ban kinh R =+A?+B?+C?-D.

va mit cau (S):

< Vi tri twong déi cia mit phing ()
= d(1,(a)) >R khi va chi khi (
= d(1,(a))=R khi va chi khi (

) (

. ( (a ) <R khi va chi khi () citmatcau (S) theo giao tuyén 1a dudng tron ndm trén

a) khéng cat mat cau (S).

a) tiép xtc mat cu (S).

mat phang (P) c6 tim K va c6 ban kinh r =+ R®—d?.
% Vi tri twong ddi giira mit ciu va dwdng thang.
= Cho mit cau S(O;R) va duong thang A . Goi H 14 hinh chiéu ciia O 1énA va d =OH

1a khoang cach tir O dén A
= Néu d <R thi A cit mit cau tai 2 diém phan biét
= Néu d=R thi A cit mit cau tai | diém duy nhat
= Néu d >R thi A khong cit mit ciu
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1. PHAN DE BAI

Cau 1;

Cau 2:

Cau 3:

Céu 4:

Céau 5:

Cau 6:

Cau7:

Cau 8:

Trong khéng gian gian Oxyz, cho mat cau(S)tam I(a;b;c)ban kinh bang 1, tiép xdc véi mat
phang (OXZ) . Khang dinh nao sau day ding?
A Ja|=1. B.a+b+c=1, C. |b|=1. D. [c|=1.

Trong khong gian véi hé truc toa do Oxyz, cho diém A(1;1;2),B(3;2;-3). Mat cau (S) co
tam | thuéc Ox va di qua hai diém A B c6 phwong trinh.

A X2 +y*+2°-8x+2=0. B. X’ +y*+2°+8x+2=0.

C. X*+y*+7°-4x+2=0. D. xX*+y*+7°-8x-2=0.

Trong khéng gian OXyz , cho hai diém A(1,2;3), B(—14;1). Phuong trinh mit cau c6 duong
kinh AB la

A. (x+1)2 +(y—4)2 +(Z—1)2 =12. B. (x—l)2 +(y—2)2 +(z—3)2 =12.

C. x*+(y-3) +(z-2)" =3, D. x*+(y-3)" +(z-2)" =12.

Trong khong gian Oxyz , cho diém 1(1;—2;3). Viét phuong trinh mat cau tdm 1 , cat truc Ox

tai hai diém A va B sao cho AB=243.

A (x=1)° +(y+2)° +(z-3)" =16. B. (x-1)" +(y+2)" +(z-3)" =20.

C. (x=1)" +(y+2)" +(z-3)" =25. D. (x-1)° +(y+2)° +(z—-3)" =9.

Trong khong gian véi hé toa do OXyz , phuong trinh nao sau day khong phai phuong trinh mat
cau?

A 2X°+2y* +27° +2x -4y +62+5=0. B. X’ +y*+2°-2x+y-2=0.

C. X*+y*+72-3x+7y+5z-1=0. D. X2+ y?+22+3x—4y++/32+7=0.

Trong khong gian Oxyz , cho diém A(-2;3;4), B(6;1;2). Viét phuong trinh m3t cdu c6 duong
Kinh AB.

A. (x+2)2+(y+2)2+(z+3)2 =18. B. (x—2)2+(y—2)2+(z—3)2 =18.

C. (x+2)° +(y+2) +(z+3)" =3/2. D. (x=2)"+(y-2)" +(z-3)" =32

Trong khong gian véi hé toa @6 OXyz , phuong trinh nao sau day khéng phai phuong trinh mat
cau?

A. 3x* +3y*+32* -2x=0. B. X*+y*+2°-2x+y-z-1=0.

C. X +y* +2°-8x+2y+1=0. D. X +y —2° +2x-4y+62+7=0.

Trong khong gian OXyZ , cho hai diém A(L11) va 1 (L 2; 3). Phuong trinh ctia mat cau tam |
vadiqua A la

A. (x=1)" +(y-2)" +(z-3)" =29. B. (x-1)"+(y-1)"+(z-1)" =5.
C. (x-1)"+(y-1)"+(z-1)" =25. D. (x-1)"+(y-2)" +(z-3)" =5.
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Cau9: Trong khong gian Oxyz , xét mat cau (S) c6 phuong trinh  dang
2 2 2 _ N
X“+y 42 —ax+2y—2az+10a=0 Tap hop cac gia tri thuc cla a g (S)cc') chu vi duong
\ , N 8n .
tron 16n bang la
A. {10}, B. {2;-10}. C. {-1,11}. D. {1;-11}.
Cau 10: Trong khong gian Oxyz , mat cau c6 tam 1(L2-1) va tiép xic véi mat phang
(P):2x—2y—-2z-8=0 c6 phuong trinh la
A. (S):(x+l)2+(y+2)2+(z—1)2=3. B. (S):(x—1)2+(y—2)2+(z+1)2=3.
C. (S):(x—1)2+(y—2)2+(z+1)2 =9. D. (S):(x+1)2+(y+2)2+(z—1)2 =9.

Cau 11: Trong khdng gian OXyz, mit cAu c6 tim I 1;1;1 va dién tich bang 47 c6 phuong

trinh Ia
A (x=1)"+(y-1)" +(z-1)" = 4. B. (x+1)" +(y+1)" +(z+1)" =1.
C. (x+1)° +(y+1)° +(z+1)" = 4. D. (x=1)" +(y-1)" +(z-1)" =1,

Cau 12: Trong khdng gian Oxyz cho M (2;1,4); N(5;0;0); P(L,-3;1). Goi I(a;b;c) la tdm mat cau
tiép xdc véi mat phang (Oyz) dong thoi di qua cac diem M, N, P Tim ¢ biét a+b+c<5
A 3. B. 2. C. 4. D.1.

Cau 13: Trong khong gian Oxyz cho A(-2;0;0); B(0;-2;0); C(0;0;—-2). D 1a diém khac O sao cho
DA, DB, DC dbi mot vudng goc. I (a;b;c) 1a tim mat cau ngoai tiép t& dien ABCD. Tinh

S=a+b+c
A. 4. B. -1. C. 2. D. -3.

Cau 14: Trong khong gian Oxyz, cho hai diém A(1-2;3),B(0;—4;6). Phuong trinh mit cau tim A di
qua diém B la
A (x=1)" +(y+2)" +(z-3)" =14°. (x=1) +(y+2) +(z-3)’ =14.

B.
C. (x—0)2+(y+4)2 +(z—6)2 =14. D. (x—O)2 +(y+4)2+(z—6)2 =14
Cau 15: Trong khong gian Oxyz, cho hai diém A(1;0;-1), B(-3;-2;1). Goi (S) 1a mit cau c6 tim
| thudc mit phang (Oxy), ban kinh V11 va di qua hai diém A, B. Biét | c6 tung do 4m,
phuong trinh mit cau (S) 1a
A xX*+y +7°+6y-2=0. B. X’ +y*+z°+4y-7=0.
C. X’ +y*+2°+4y+7=0. D. X*+y*+2°+6y+2=0.
Cau 16: Trong khdéng gian Oxyz , c6 tit ca bao nhiéu gid tri nguyén coa m dé
x*+y*+22+2(2+m)x-2(m-1)z+3m?-5=0 1a phwong trinh cia mot mét cau?
A. 4. B. 6. C. 5. D. 7.
Cau 17: Trong khong gian hé toa do Oxyz , tim tit ca céc gia tri cta m dé phuong trinh

X?+y*+2°-2x-2y—4z+m=0 1a phuong trinh ctia mot mat cau.
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Cau 18:

Céu 19:

Cau 20:

Céu 21:

Cau 22:

Céau 23:

Céau 24:

Céau 25:

Céau 26:

A. m<6, B.m>6. C. m<6. D.m>6.
Trong khéng gian véi hé toa dd Oxyz, tim tit ca céc gié tri cua tham s6 m dé phuong trinh

X2 +y?+12° —4x+2my+6z+13=0 l1a phuong trinh cua mat cau.

A. m>0. B.m=0. C. meR, D. m<0.

Trong khéng gian véi hé toa dd Oxyz , tim m d& phuong trinh
X2+ y?+ 27 - 2mx+2(m—-2)y—2(m+3)z+8m+37 =0 la phuong trinh ctia mot mat cau.
A.m<-2hay m>4. B.m<-2 hay m>4.

C. m<—-4hay m>-2. D. m<—-4hay m>2.

Trong khéng gian véi hé toa dd Oxyz , tim tit ca c4c gia tri cia m dé phuong trinh
x> +y? +2° —2x—4y —67 +m = 013 phuong trinh mit cau.

A. m=>14, B. m>14 . C. m<14, D. m<14,

Trong khong gian Oxyz, cho mat cau (S):X°+y°+2°=9 va mat phing
(P):4x+2y+4z+7=0. Hai mat cau c6 ban kinh 12 R, va R, chaa duong tron giao tuyén caa

(S) va (P) dong thoi cung tiép xdc véi mat phang (Q):3y—4z—-20=0.Téng R, + R, bing

A.Q. B.E. C.5. D.ﬁ.
8 8 8
. 2 x=1 y-2 z2-2 . N S
Cho duong thang d : = > = va diém A 1;2;1).T1m ban kinh ctia mat cau c6 tam
| ndm trén d, di qua A va tiép xtc v6i mit phang (P):x-2y+2z+1=0.
A R=2. B.R=4. C.R=1. D. R=3.

Trong khong gian voi hé toa d6 OXyz , cho mit cau (S) X (X —1)2 +(y - 2)2 + (Z +1)2 =9 va hai
diem A(4;31), B(3;1;3); M la diém thay d6i trén (S). Goi m, n 1a gia trj 16n nhét, nhé nhat
cau biéu thie P =2MA? — MB?. Xac dinh (m—n).

A. 64, B. 60. C. 68. D. 48.

Trong khong gian Oxyz , mat cau qua bon diém A(5;3;3), B(1,4;2), C(2;0;3), D(4:4,-1),
c6 phuong trinh 13 (x—a)° +(y—b)* +(z—c)’ =D. Gidtrj a+b+c bing

A 5. B.7. C. 4. D. 6.

Trong khong gian Oxyz , cho diém A(3;0;0);B(0;-2;0) va C(0;0;—4). M3t ciu ngoai tiép
tir dien OABC ¢4 dién tich bing

A. 1167 . B. 297 . C. 16rx. D. 29—”

4
Trong khéng gian véi hé toa d6 Oxyz , cho mit cau (S):(x—l)2 +(y—1)2+(z+2)2 =4 va
diém A(1;1;-1). Ba mat phing thay d6i di qua A va d6i mot vudng géc véi nhau, cit mat cau
(S) theo ba giao tuyén 1a cac duong tron (C,),(C,),(C;). Tong binh phuong ban kinh cta ba
duong tron (C,), (C,), (C;) 1a
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Céu 27:

Cau 28:

Cau 29:

Céu 30:

Céau 31;

Céau 32;

Céau 33:

A. 10, B. 11, C.12. D. 13.

x+1 y-2 z
-2

céc diém A, B saocho AB =243,

A (x=1)° +(y-2)" +(z+1)" =25.

Cho duong thang d :

;2 . Viét phuong trinh mit cau tim | (1;2;-1) cat d tai

2

(x=1)° +(y-2)" +(z+1)" = 4.
x—1)2 +(y—2)2 +(z+1)" =16.

B.
C. (x—1)2+(y—2)2+(z+1)2=9. D. (
Trong khong gian Oxyz, cho mat cau x* +y? +2* =1 cat mat phang (P):x+2y-2z+1=0
theo giao tuyén la dudng tron (C). Mat cau chira duong tron (C) va qua diém A(1;1;1) c6 tam
ladiém 1(a;b;c), gidtri a+b+c bang
A. 0,5, B. -1. C. -0,5. D. 1.
Cho mit cau (S):x*+y*+2*-2(m+1)x+(2-m)y+2(m+1)z—-6(m+2)=0. Biét ring khi
m thay ddi mat cau (S) luén chira mot duong tron ¢ dinh. Toa do tAm | cua duong tron do 1a
A 1(L21), B. 1(-L-2-1).  C.1(L2-1). D. I(-L-21).
Trong khoéng gian Oxyz , cho mat phing (P):x—2y-2z-3=0 va mat phing
(Q):x—2y—2z+6=0. Goi (S) la mot mat cau tiép xdc véi ca hai mat phang. Béan kinh cua
(S)bang.

A. 3. B. C.%. D.9.

N | ©

Trong khong gian Oxyz , cho mat cau (S):X*+y*+(z—3)*=8 va hai diém A(44;3),
B(LL1)Tap hop tét ca cac diém M thudc (S) sao cho MA =2MB la mot duong tron (C).
Bén kinh cua (C) bing
A NT. B. 6. C.02v2. D. 3.
Trong khdng gian cho mat cau S ¢ phuong trinh x> 4 y? +2z° =1. Tir diém A 2019;0;0 ta
ké céc tiép tuyén dén S véi cac tiép diém thugc duong tron(w). Tir diém M di dong nam
ngoai S vanam trong mat phang chira(@), ké céc tiép tuyén dén S véi cac tiép diém thuge
dudng tron(e') . Biét khi(®) va(e') c6 cung ban kinh thi M luon thuoc mot duong tron cb
dinh. Tinh chiéu dai quang duong | khi M di chuyén ding 2019 vong theo cing mét chiéu
trén duong tron do.
24/2019" —1
2019
Cho hinh chép S.ABCD c¢6 d¢ay ABCD la hinh vudng canh @, SAD 1a tam giac déu va nam
trong mat phang véi day. Goi M va N lan luot 1a trung diém cua BC va CD . Ban kinh cua
mat cau ngoai tiép hinh chép S.CMN bang

a\/@ a\/ﬁ 5aJ§ a37
5

Al w. B.1=20197 . C. | =81527227 . D. | =4076361x .

A . B. . C. . D.
12 8 12
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1. PHAN HUGNG DAN GIAI CHI TIET

Cau 1;

Cau 2:

Cau 3:

Céu 4:

Chon C
Ta c6 phuong trinh (OXZ) 'y=0.

Do mat cau (S) tdm I(a;b;c) ban kinh bang 1, tiép xtc véi mat phang (Oxz) nén
d(1, (Oxz))=1leb|=1.

Chon A
Goi 1(a;0;0)€Ox = IA(1-2;1;2);1B(3-a;2;-3).

Do (S) di qua hai diém AB nén 1A= IBeoJ(1-a) +5=/(3-a) +13
o4a=16<a=4=(S) cotam 1(4;0;0), ban kinh R = IA=+/14 ,
=(S):(x-4) +y*+22 =14 > x>+ y* + 22 -8x+2=0.

Chon C
Taco [AB|= y(-1-1) +(4-2)' +(1-3) =243

Goi | la trung diém cua AB khi d6 1(0;3;2). Ban kinh R :%AB =3.
Phuong trinh mt cdu can tim 1a x* +(y - 3)2 +(z- 2)2 =3.

Chon A

A B

Goi H latrung diém AB = IH LAB tai H = IH =d —d

(1;0x) *

(1:(AB))
OX ¢ mot véc to chi phuong 1a u =(1;0;0), chon diém M (2;0;0) € Ox.

=M =(1;2;-3)= | IM,u]=(0;-3;2)= IH =d,, ,,, =‘[”\‘{‘u] =13.

(Céach khac: Goi H 1a hinh chiéu vudng géc cua | Iéntruc Ox = H (1;0;0) = IH =\/1_3) ma
HA=%AB =43.

Nén ban kinh mat ciu can tim1a R=1A=+IH2+ HA? = 4.
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Cau 5:

Cau 6:

Cau7:

Céu 8:

Céau 9:

Céau 10:

Cau 11;

Céau 12:

Vay phuong trinh mat ciu can tim 1a: (x-1)" +(y +2)" +(z-3)" =16.

Chon B
Mt cau c6 tam | va ban kinh R
Vi mit cau nhan OA lam dudng kinh do d6 tim 1 1a trung diém cua OA

Taco I(L-23);R =%=x/1_4:>(8):(x—1)2+(y+2)2+(z—3)2 =14,

Chon B
Mit cdu co duong kinh AB néntam | la trung diém AB. Suyra 1(2;2;3).

Mat khac r:%AB =%\/(XB X )+ (Ve = Ya) +(2s—24) =3V2.

Vay phuong trinh mit cau can tim la: (x— 2)2 +(y- 2)2 +(z —3)2 =18.

Chon D

Phuong trinh & dap 4n D khéng dung dang (1) do hé s6 caa x*, y*,z° khong bing nhau.

Chon D

Vimatcautdm | diqua A néncobankinh R = ‘ﬁ\‘ = \/(1—1)2 +(1-2)" +(1-3)" = /5 Phuong

trinh mat cau tam 1(12;3) diqua A 1a:
(x=1) +(y~2) +(2-3 =(vB) = (x-1) +(y—2)' +(2-3)" =5

Chon C

. 8
Puodng tron 16n ¢6 chu vi bang 8™ nén ban kinh ciia (S) 12 2_n =4,
m

Tir phwong trinh ctia (S) suy ra ban kinh cta (S) Ia V22412 +a? ~10a .

a=-1
Do dé: v27+1> +a’ —10a =4 < .
a=11
Chon C
Do mit cau tiép xdc véi mat phing nén ban kinh mat cau &

. ~ 2-4+1-8|
d(l,(P))_r@ﬁ

Vay phuong trinh m3t cdu 1&: (S):(x—1)" +(y-2)° +(z+1)" =9

=3=r=3

Chon D

Goi R 1a ban kinh mat cau, suy ra dién tich mat cau la 47R?.

Theo d& bai mat ciu cé dién tich 14 47 néntacd 47R* =47 < R=1.

Mt cAu c6 tim I 1;1;1 vaban kinh R =1 nén ¢6 phuong trinh: (x—1)" +(y-1)° +(z-1)" =1

Chon C
Mat cau tiép xdc v6i mat phang (Oyz) dong thoi di qua cac diem M, N, P nén
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d(1;(Oyz))=IM =IN=1IP

d(1;(Oyz))=1IM a’=(a-2)"+(b-1)" +(c—4)’
o IN=IM  oi(a-5)+b*+c?=(a-2)"+(b—1)" +(c—4)’
IN = 1P (a—5)2+b2+c2:(a—1)2+(b+3)2+(c—1)2
a?=(a-2)+(b-1)+(c-4) [a=3 a=5
= 3a-b-4c=2 <<b=-1hoac {b=-3
4da+3b-c=7 c=2 c=4

So sanh véi diéu kién a+b+c<5tacod c=2

Céau 13: ChonB
Goi D(X;y;z) = DA = (x+2;y;2);DB = (x;y+2;2);DC = (X;y;2+2)

Vi DA, DB, DC d6i mét vudbng goc nén

DADB =0 X(x+2)+y(y+2)+2*=0
< {DADC =0« x(x+2)+y2+z(z+2):0<:>x:y:z:—%
DBDC=0 |X*+Yy(y+2)+z(z+2)=0

I(a;b;c) la  tim  mat cau  ngoai  tiep tr  dign  ABCD  nén

A= IB (a+2)" +b?+c?=a’+(b+2)" +c?

IA=IC & (a+2)2+b2+c2 :a2+b2+(c+2)2

IA=1D 2 2 2
(a+2)" +b?+c? =(a+%j +(b+%j +(c+%)

b
& qa=c Qa:bzc:—%.vaya+b+c:—1.

a

4a+4:8a+?

Céau 14: Chon B
Mit chu tam A(L—2;3) di qua B(0,~4;6) c6 ban kinh R = AB = \/1? +(=2)’ + 3 =14,
Phuong trinh mt cau la: (x —1)2 +(y+ 2)2 +(z —3)2 =14.

Cau 15: Chon A
Goi | (a;b;0)e(Oxy); b<0.

Tacd IA=(1-a;-b;-1), IB=(-3-a;-2-b;1).

Do mit cdu (S) hai diém A, B nén IA=IB=+11
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Céu 16:

Céau 17:

Cau 18:

Céau 19:
Céau 20:
Cau 21:

IA=1B |A? = |B? 2a+b=-3 b=-2a-3
= = 2= ) = ) )
IA=V11 (1A% =11 (1-a)’ +b?+1=11  |(1-a)’ +(-2a-3)"-10=0
b=-2a-3

b=-2a-3 a=0;b=-3
= ) =<la=0 Rt .
5a“+10a=0 =
a=-2

Dbi chiéu diéu kién ta c6 1(0;-3;0)=(S):x*+y*+2° +6y-2=0.

Chon D

Phuong trinh X* +y* +2°+2(2+m)x-2(m-1)z+3m*-5=0 ¢4 dang

X’ +y?+2> —2ax—2by—2cz+d voi a=—(2+m),b=0,c=m-1 d=3m*-5,
Dbiéu kién dé phuwong trinh di cho 1a phwong trinh mit cau: a?+b’+c*—d>0
<:>(m+2)2+(m—1)2—3m2+5>0<:>—m2+2m+10>0c>1—\/1_1<m<1+\/1_1,
Do meZ nénsuy ra me{-2,-1,0;1;,2;3;4}.

Vay ¢6 7 gid nguyén caa mthoa man yéu cau bai toan.

Chon C

Phuong trinh X* + Yy +2° —2x—2y—4z+m=0 |a mot phuong trinh mit ciu

&SP +1°+2°-m>0 < m<6,

Chon B

Dé phuong trinh X* + y? + 2> —4x+2my +62+13=0 14 phuong trinh ciia mat cau thi

4+m?+3?-13>0=m’>0<m=0.

Chon A
Chon C
Chon D
Mat cau (S) c6 tamO(0;0;0), ban kinhR = 3.
2
Goi (S)N(P)=(C) 1a duong tron tam K, ban kinh r:\/RZ—dZ(O,(P)) = 9—(8 :5_*éﬁ
X =2t
Goi d la dudng thang qua O va vudng goc véi (P). Khido (d):qy=t (teR).
z=2t

Goi | 1atdm mat cau chira duong tron giao tuyén cua (S) va (P) . Khids | ed = I(2t;t;2t)

Theo bai ra d(I,(Q)):\/(d(I,(P)))Z Lo 3820 :J|8t+2t+8t+7| L2

N3+ 4 6” 36

t=1
< 36[t+4" =[18t+ 7| + 275 < 288t ~36t —252=0 =8> ~t-7=0 < T
-8
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Véi t=1=0(1(Q) =5 ; Véi t=—1 = d(1,Q) = >
Vay ¢4 hai mat cau chira duong tron giao tuyén cia (S) va (P) dong thoi cuing tiép xdc véi

, . . 65
mat phang (Q), ban kinh hai mat cdu d6 lan luot 1a R, =5, R, = % .Khido R +R, oy

Cau 22: Chon D
Tam | namtrén d nén | (1+t;2-2t;2+t).

Mit cau di qua A va tiép xtic voi mat phang (P) nén Al =d(1;(P))=R.
C[+t—4+4t+ 442t 4+
1+(-2)" +2°

Al =d (1;(P)) & \Jt? +4t> + (t+1)]

< 6t2+2t+1=|7t—;2|@9(6t2+2t+1):(7t+2)2.

ot -2t+1=0<t=1=1(2;0;3). Vay ban kinh mit cdu R= Al =3.
Céau 23: Chon B
Mit cau (S) c6 tm 1(L2;—1) va ban kinh R=3. Ly diém E sao cho 2AE - BE =0
< E(5,5—1). D& thay diém E la diém ngoai ctia (S).
Khi d6 P = 2MA? — MB? = 2(|\/TE’—E)2 —(W—ﬁ)z — ME2 + 2AE? — BEZ.
P 16n nhat va nho nhat khi va chi khi ME 16n nhét va nhé nhat.
maxME=IE+R =8 minME =1E-R=2.Do do
m=maxP =64+2AE*-BE*;n=minP =4+2AE*-BE® suyra m-n=60.

Cau 24: ChonD
Céch 1:

Mit cau (S) c6 tam 1 (a;b;c)

= (S) co dang: X* +y* +2° —2ax—2by —2cz+e =0 (a* +b* +c* —e>0).

Ae(S)  (10a+6b+6c—e=43 [(a=3

. |Be(S) |2a+8b+4c-e=21 b=2

Ta co: = = )
Ce(S) 4a+6c—e=13 c=1
De(S) 8a+8b—-2c-e=33 e=5

= a+b+c=3+2+1=6,
Céch 2:

Mat cdu (S) c6 tam | (a;b;c).

Al? =BI? 8a—2b+2c=22 [a=3
Khi dé: Al =Bl =Cl =Dl < {Al*=Cl? < {6a+6b=30 <ib=2,
Al% = DI ? 2a—2b+8c=10 c=1

=a+b+c=3+2+1=6.

Cau 25: ChonB
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Goi phuong trinh mit cau di qua 4 diém O, A,B,C ¢6 dang a:
X?+y?+2°—2ax—2by—-2cz+d =0,
Do mit cau di qua 4 diém O, A, B,C nén thay lan luot toa d6 O, A, B,C vao phwong trinh mit

d=0 d:g
. ) 9-6a+d=0 a=—
cau, ta c6 hé phuong trinh: & 2 .

4+4b+d =0 1

16-8c+d =0 c

/ 2
Do d6 ta c6 ban kinh mat caula R= —+1+4 0= f

Nén dién tich mat ciu 1a S=47R? = 4r. 7 =29r.

Cau 26: ChonB

Mt cau (S):(x—1)" +(y-1)* +(z+2)" =4 c6 tam 1(1;1;-2) vabankinh R=2.

Vi ba mt phang thay doi qua A(1;1;—1) va doi mot vudng gdc véi nhau nén ba mit phang nay

cit nhau theo ba giao tuyén 1a ba duong thang d6i mot vudng goc véi nhau tai A. Chon hé truc
toa dd AXyz sao cho gic toa do 1a diém A va cac truc toa do lan luot triing véi cac dudng thang
giao tuyén cua ba mat phang di cho.

Goi 1 (a;b;c)la toa do thm mat ciu (S) @ng vai hé truc toa do Axyz .

Suyra IA=+/a’+b*+c® =1« a* +b® +c* =1. Khong mat tinh tdng quat ta gia sa mat cau (S)
cat cac mat phang (Axy),(Ayz),(Axz) theo cac dudng tron lan lugt c6 tam 140, , 0, , O, tuong

ung vai bankinh la r,r, 1, .
Taco P =R*-107 =4-c*, 1} =R*-10; =4-a*r =R*- 10, =4-b’.
Suy ra 2 +1} +1} =12—(a’ +b* +¢*) =12-1=11

Cau 27: Chon D
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Pudng thing d di qua diém M (=12;2) va ¢6 vecto chi phuong U =(3;-2;2).
IM =(-2,0;3)= IM,u |=(6;13;4). Goi H 1 trung diém AB=>IH L AB.

‘[Wﬂ‘  \/36+169+16 _/a.

‘ﬂ‘ - Jo+4+4

Khoang cach tir tim | dén duong thang d 1a: IH =

2
Suy ra ban kinh R = IH2+(%j _i3+3=4.

Phuong trinh mat ciu tam 1(1;2;-1) vacd bankinh R=4 Ia (x—l)2 +(y—2)2 +(z +1)2 =16

Céu 28: Chon A
Ta c6 hinh vé sau:

Mt cau (S):x* +y*+2° =1 c6 tim O(0;0;0), ban kinh R=0B =1.

Khoing cach tir diem O(0;0;0) dén mat phang (P) la: d(O,(P))=0H =%.

Ban kinh duang tron giao tuyén (C) 1a: r = BH = JOB? —OH? :%.
Goi d’ 1a duong thang qua tam O(0;0;0) va vudng goc véi mat phang (P).
x=t

Khido d':qy=2t (teR) laicodiém | €d’ do badiém 1,0, H thing hang.
z=-2t

Suyra I (t;2t-2t), IA=(t-1;2t-L-2t-1), 1A= J(t-1)° +(2t=1)’ +(-2t—1)’

Ta co:
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IH=d(1,(P))= trateatel] oty o BH2+IH2\/(¥J2+£MI.

12 4+ 2% 4 (-2)° 3 3

Mt cau chira duong tron (C) va qua diém A(1;1;1) c6 tam la diém 1 (a;b;c) c6 ban kinh
2 2
A= 1B & [(t-1)" +(2t-1)" +(-2t-1) J[zfj +£'gt§ 1@

2
9t +1
<:>(t—1)2+(2t—1)2+(—2t—1)2:g+(%] <:>t=%.

Suy ra tam I(%;l;—lj.vay a+b+c:%.

Cach 2.
. X +y*+27=1
Mt cau chira duong tron (C): y c6 dang:
X+2y—-22+1=0
(S):x*+y*+2* -1+m(x+2y—-2z+1)=0

A(L;11) e (S) < 3-1+m(1+2-2+1)=0 < m=—1,
=(S"):x*+y*+2°—x-2y+2z-1=0. Suy ratam | (%;1;—1).Vay a+b+c=%.

Cau 29: Chon D
Taco X' +y°+2°-2(m+1)x+(2-m)y+2(m+1)z-6(m+2)=0
<:>(x—1)2+(y+1)2+(z+1)2—15+m(—2x—y+22—6)=0
Khi d6 dudng tron c6 dinh (C) can tim 14 giao diém cta mit phang (P):—2x—-y+2z-6=0
vamit cau (S'):(x=1)" +(y+1)" +(z+1)" ~15=0.
Mit cau (S') cotam J(L;-1-1) néndo tam | cta dudng tron (C) 1 hinh chiéu vuong goc clia

J trén mit phang (P).

x-1 y+1 z+1
-2 -1 2

l e A= 1(-2t+%-t-12t-1), matkhac | €(P) nén -2x, -y, +2z, -6=0=>t=1
Vay 1(-1-2;1).

Goi A la duong thang qua J va vudng goc vai (P), taco: A:

Cau 30: ChonC
D& thay mat phang (P) song song mat phang (Q) .

Ly diém A(L-10)e(P). Ta cé:

[1+2+6]
S ke

A((PY(Q)=d (A (@)=

Do mat cau (S) tiép xdc vai hai mat phang song song nén khoang céch giita hai mat phang song
song d6 chinh bang duong kinh cua (S) .
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Céu 31:

Cau 32:

Vay mat cau (S) c bankinh 1a R g, =

3
>

Chon A

®)

Tur phuong trinh mat cau (S): x* +y* +(z—3)* =8, suy ramat cdu c6 tam 1(0;0;3) va ban kinh

R=2V2.
Goi M (X;y;2) 1a diém thugc (S) sao cho MA = 2MB . Theo gia thiét, ta c6 :
M <(S) X2 +y*+(2-3) =8
|\/|A-2MB<:> 2 2 2 2 2 2
- (x=4) +(y—-4) +(z-3) :4[(x_1) +(y-1) +(z—1)]
x2+y2+(z—3)2:8 P 2
oIy +(z-3) —8_
0 2-2=0
Khoang cach tir tim 1(0;0;3) dén mat phang (P): z-2=0 la:
3-2

d("(P)):m

Do d6 dudng tron (C) Ia giao tuyén caa mat phang (P) vamat cau (S).
Puong tron (C) c6 ban kinh R, =,/R*=d?(1,(P)) =vB-1=7.

Chon C

=1<R.

T gia thiét ta co:
Ban kinh mat cau R=1, tdm mat cau O 0;0;0 .
Khoang cach AO = 2019 = 2019R.

Nhu vay ta co k =2019.

Ap dung bai todn 47.1ta c6 ban kinh ma duong tron M
di dong trén 4o 1a

k-1 V2019° -1
k 2019

. Chu vi cta duong tron M di dong la C = 27r .
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\2019° -1

Vay chiéu dai quang duong la: | = 2019.27r = 2019.2.7rw =81527227 .
Céu 33: Chon A

Chon hé toa @0 Oxyz nhu hinh vé.

M (1;0;0), N (%%Oj C(l;%;oj, S(O;O;g] :

Goi 1(X;y;z) la thm mat cdu ngoai tiép hinh chép
SCMN = Ml =NI =CI =Sl .
Ta co:

MI =(x-1;y;2), m=(x—l;y—1;zj, §=(X—1;y—%;2j, s

2 2
Tir Ml =NI =Cl =SI taco hé:
1Y 1Y
-1V +y2+22=| x—=| +| y-=| +22
(1) +y ( 2J (y 2) x=

1Y 1y ) 1y
_— R f— —1 _— =
(x 2) +(y 2) +2°=(x-1) +(y 2) +2° &1y

3

4

1

4
2 2 5\/5
(x—1)2+(y—%j +22=x2+y2+[z—£] ST

2
3.15V3) ;1. 1. 53
4’4" 12 4’ 4 12
= Ban kinh mit cau ngoai tiép hinh chdp S.CMN 1a: R = IM :%.
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m Cuc tri lién quan dén hé truc toa dé

1. PHAN DE BAI

Cau 1.

Céu 2.

Cau 3.

Cau 4.

Caub.

Cau 6.

Cau7.

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

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

3 3
A 2. B. -2. C —-. D. ——.
2 2

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

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

a+bh+c

A 2. B. 2. C.E. D. —E.
2 2

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

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

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

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

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

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

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

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

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

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

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

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

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

A g—z. B.O. c.\6-2. D. 2/6-2.

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

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

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

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

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

Céau 18.

Céau 19.

Céu 20.

Céau 21.

Céu 22.

Céau 23.

Cau 24.

Cau 25.

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

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

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

21

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

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

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

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

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

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

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

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

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

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

vda mat  cau
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Cau 26.

Céau 27.

Céau 28.

Cau 29.

Céau 30.

Céau 31.

Céu 32.

Cau 33.

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

A 4. B. 2. C. —%. D. 5.

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

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

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

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

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

do X, ctua diém M .

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

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

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

Gia tri 16n nhat cua |[AM — BN| bing

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

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

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

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

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

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

A= B. . c.=. D. —.
108 486 54 162

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

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

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

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

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

Céau 35.

Céau 36.

Céau 37.

Cau 38.

hoi

Céau 39.

hai

Cau 40.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Cau 42.

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

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

Al B C. % D.

N

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

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

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

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

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

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

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

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

tu. Vay dép an C dung.

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

A

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

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

Cau3. ChonB M)l

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

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

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

Cau 5.

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

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

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

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

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

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

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

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

Chon A

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

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

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

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

Chon A

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

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

Cau7.

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

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

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

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

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

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

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

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

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

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

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

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

Céau 9.

Céu 10.

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

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

o { ) :»RQ=(2;—2;4):RQ=2JE:»R=R—Q=J€.

— 2
RQ.u, =0

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

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

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

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

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

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

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

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

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

Chon B

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Céu 14. ChonB
Ta co:

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

2 2
= Z(a—Ej +2(b—1j +15>15.
2 2

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

Cau 15. Chon A

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

Tu duy todn hoc 4.0 — Luyén thi Dai hoc 2023 | 12



Phan Nhét Unh Fanpage: Luyén thi Bai hoc 2023

Céau 16.

Cau 17.

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

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

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

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

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

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

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

minT = 4.d :4.M=4\/§.

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

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

P)
X=2+t

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

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

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

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

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

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

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

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

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

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

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

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

_ —s  — _ —  —

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

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

t=1

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

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

N,

|

Cau 19.
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/C

0 7
N
X M\H_/ c

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

Chon C

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

_62 82 2
RZEZ (-6)"+8°+0 _:
2 2

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

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

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

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

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

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

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

N

[NSRIEN
o

N

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

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

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

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

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

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

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

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

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

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

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

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

Céau 23.

Cau 24.

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

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

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

- Za.w=2.0I.NM.cos(a,W)2—20I.NM —_10.

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

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

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

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

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

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

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

Déu béng dat tai

Chon dap an A.

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

Céch 1.

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

(@)-745

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

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

= MA? -2MB? < —d*(H,(«))+544 =397 .

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

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

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

Gia trj 16n nhit caa MA?

—2MB? =397 khi c=12; b=-18: a=6.

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

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

Chon diém K sao cho KA—2KB+5KC =0,

=K —2;1;2—1 )
4 4

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

Viy |(—§;o;2—1j.
4 4

Cau27. ChonC

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Céach 2:

="
e

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

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

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

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

Céau 31.

tacod MB':%MA.

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

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

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

Chon D

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

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

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

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

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

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

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

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

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

Chon D

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

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

2 2
S=6 a+1 +6 b—i —EZ—E.
6 12 24 24

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

Céau 33.

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

ChonC

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

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

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

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

a-1 b-2 c¢c-2
3

Dau bang xay ra khi

dugc: 4t° +9t° +36t° =16 =t = ; .

26,38
77

jvaP 2a—-b+c= 2§—§+§

Do do M (—5
7 7

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

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

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

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

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

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

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

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

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

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

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

=5MH?+ 90

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

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

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

X

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

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

{M(O;m;l)

AC'=(1;1;1)

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

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

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

[EY

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

N

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

J3-1
=

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

Céu 36. ChonD

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

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

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

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

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

Cau 38.

Céau 39.

Cau 40.

Chon C

Tacé: OAOB =0 nén

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

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

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

Chon B

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

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

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

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

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

diém M (5;7;3) e A.

Chon C

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

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

< X+y+2-4=0

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

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

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

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

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

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

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

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

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

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

b b?
Taco: a+b=a++2—=<+3,/a2+—
7R

b2 2\3

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

Viy V., < %.ﬁ.ﬁ 647

DAu bang dat dwoc tai a=1, b=2 va hai duong AB,CD vudng géc véi nhau
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m Hé truc toa dé trong dé thi cia BGD&DT

1. PHAN DE BAI

Caul: Trong khdng gian Oxyz , cho hai diém A(2;—4; 3) va B(Z; 2; 7). Trung diém cta doan thing
AB ¢6 toa do la
A. (1,3,2) B. (2;6;4) C. (2,-15) D. (4;-2;10)

Cau2:  Trong khdng gian véi hé toa o Oxyz , cho diém A(2;2;1). Tinh d¢ dai doan thang OA.
A. OA=3 B. OA=9 C. OA=+5 D. OA=5

Cau3: Trong khong gian véi hé toa dd Oxyz , cho hai diém A(3;-2;3) va B(-1;2;5). Tim toa d¢ trung
diém | cua doan thang AB.
A 1(-221). B. 1(1,0;4). C. 1(2;0;8). D. 1(2-2-1).

Cau 4: Trong khong gian véi hé toa do Oxyz cho hai vecto 5(2;1;0), 5(—1;0;—2) . Tinh cos(é,ﬁ)

A. cos(é,B):Z%. B. cos(é,B):—g.

S 2 Sy 2
C. cos(a,b):—2—5. D. cos(a,b):g.
Cau5:  Trong khang gian Oxyz , mit cdu (S): x* +(y—1)" +2% =9 ¢6 ban kinh bing
A 9. B. 3. C. 81. D.6.
Cau6:  Trong khdng gian Oxyz, cho mat cau (S):(x—1)" +(y—2)"+(z+3)" =9. Tam cua (S) c6 toa
do la
A. (-1-2;3). B. (—2;-4;6). C. (,2;-3). D. (2;4;-6).

Cau7: Trong khong gian Oxyz, cho mat cau (S):(x—1)"+(y+2)" +(z+3)" =4. Tam cua (S) co toa

do la
A. (-123). B. (2,-4;-6) . C. (-2;4;6). D. L-2;-3).
Cau8: Trong khong gian Oxyz , cho mat cau (S): (x+1)%+(y+2)2 +(z—-3)?>=9. Tam cua (S) ¢ toa
do la:
A. (-2;-4;6) . B. (2;4,-6). C. (-1-2;3). D. (1,2;-3).

Cau9:  Trong khong gian Oxyz , cho mit cau (S):(x+1)" +(y—2)" +(z+3)° =4. Tamcta (S) cotoa
do la:
A. (-12;-3). B. (2,-4;6). C. (L-2;3). D. (-2;4;-6).

Cau 10: Trong khong gian Oxyz , cho mit cAu (S): x* +y?+(z2—2)° =16. Ban kinh cua (S) béng:
A 4. B. 32. C. 16. D. 8.
Cau11: Trong khdng gian Oxyz . Cho mit cdu (S):x*+y? +(z—1)° =16 . Ban kinh cua (S) bing
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Cau 12:

Cau 13:

Cau 14:

Céu 15:

Céu 16:

Cau 17:

Céu 18:

Céu 19:

Cau 20:

Céu 21:

Cau 22:

Cau 23:

A. 32. B. 8. C. 4. D. 16.

Trong khong gian Oxyz, cho mit cau (S): x%+ (y—2)% + 22 =9. Ban kinh mat cau (S) bang

A 6. B. 18. C. 3. D. 9.

Trong khong gian OXyz, cho mit cau (S):x*+y* +(z+ 2)2 =9. Bén kinh ctia (S) bang

A. 6. B. 18. C.9. D. 3.

Trong khdng gian Oxyz , cho mit cau (S) :(x—2)2 +(y+4)2 +(z —1)2 =9. Tam cua (S) c6 toa
do la

A (-2,4;-1). B. (2-41). C. (241). D. (-2,-4;-1).
Trong khdng gian Oxyz, cho mat cau (S):(x—1)°+(y+2)"+(z-3)" =16. Tam cua (S) c6
toa dd la

A (-1-2;-3). B. (12:3). C.(-12;-3). D. (1,-2;3).

Trong khong gian Oxyz , cho mat cau (S):X*+y*+2? -2y +2z-7=0. Ban kinh ctia mit cau
d3 cho bang

A 9. B. 3. C.15. D. V7.

Trong khong gian Oxyz , cho mit cau (S):x* +y*+z°+2y—2z—7=0. Ban kinh ciia mt cau
d3 cho bang

A 9. B. \15. C. 7. D. 3.

Trong khong gian Oxyz , cho mit cau (S): X +y®+2°—2x+2y-7=0. Ban kinh ctia mit cAu
da cho bang

A. 3. B. 9. C. {15. D. V7.

Trong khong gian Oxyz , cho mit cau (S): X*+y°+2°+2x—22-7=0. ban kinh cta mit cu
da cho bang

AANT. B. 9. C.3. D. 15

Trong khang gian Oxyz , mit cau (S):(x—5)"+(y—1)° +(z+2)" =3 ¢6 ban kinh bing

A \3 B. 24/3 C.3 D. 9

Trong khéng gianOxyz , cho mit cau (S):(x+3)2 +(y+1)2 +(z—1)2 =2.Tam cta (S) ¢o toa
do la

A. (31-1). B. (3-11). C. (-3-11). D. (-3;1,-1)

Trong khong gian v6i hé toa do Oxyz cho mat cau (S):(x—5)" +(y-1)"+(z+2)° =9. Tinh
ban kinh R cua (S).

A R=3. B. R=18. C. R=9. D. R=6.

Trong khong gian v&i hé truc toa d6 Oxyz , tim toa do tdim | va ban kinh R cia mat cau

(x=1)"+(y+2)" +(z-4)" =20.
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Céu 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Céau 30:

Cau 31:

A. 1(-12,-4),R=5V2 B. 1(-12;-4),R=25
C. 1(L-24),R=20 D. I(1-24),R=25

Trong khong gian véi hé toa dd Oxyz, cho mit cau (S):(X+1)2 +(y—2)2 +(Z—1)2 =9. Tim
toa do tam | vatinh ban kinh R cua (S)

A 1(-521) vaR=3 B. 1(,-2;-1) va R=3

C.I(-L21) vaR=9 D. 1(4-2;-1) va R=9

Trong khong gian Oxyz , cho mdt cau (S) cotdm 1(-13;0) va ban kinh bang 2 . Phuong trinh
clia mit cau (S) la:

A (x=1)" +(y+3) +2°=2. B. (x-1)" +(y+3)" +2° =4.

C. (x+1)2+(y—3)2+22=4. D. (x+1)2+(y—3)2+22:2.

Trong khéng gian Oxyz , cho mit cau (S) c6 tam 1(0;1,—2) va ban kinh bang 3. Phuong trinh
cua (S) la:

A. x2+(y—1)2+(z+2)2:9. B. x2+(y+1)2+(z—2)2:9.

C. x2+(y—1)2+(z+2)2:3. D. x2+(y+1)2+(z—2)2:3.

Trong khong gian Oxyz cho mit cau (S) ¢6 tdm 1(0;-2;1) va ban kinh bang 2. Phuong trinh
cua (S)la:

A. x2+(y+2)2+(z 1)

2
2

~1)"=2. B. X +(y-2)" +(z+1) =2.
C. x2+(y—2)2+(z+1) =4,

D. x*+(y+2) +(z-1)" = 4.

Trong khdng gian Oxyz, cho mit cau (S) cé tam | (1; —4;0) va ban kinh bang 3.Phuong trinh
cua (S) la:

A (x+1)* +(y-4)° +2%=9. (

B. (x—
C. (x—1)2+(y+4)2+22=3. D. (x+1)2+(y—4)

Trong khong gian vé6i hé toa do Oxyz, cho mit cau (S): x° +(y+2)2 +(z —2)2 =8. Tinh ban
kinh R cua (S).

A.R=8. B.R=4. C. R=22. D. R=64.

Trong khdng gian Oxyz , diém nao dudi ddy 14 hinh chiéu vudng géc cia diém A(3; 4; 1) trén
mit phang (OXxy)?

A.Q(0; 4, 1). B. P(3 0;1). C. M(0; 0; 1). D. N(3; 4, 0).

Trong khong gian Oxyz , cho diém A(3; —1;1). Hinh chiéu vuéng goc cua diém A trén mat
phang (Oyz) 1a diém

A. M (3,0;0) B. N(0;-11) C. P(0;-10) D. Q(0;0;1)
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Cau 32:

Cau 33:

Cau 34:

Céu 35:

Cau 36:

Cau 37:

Céau 38:

Cau 39:

Cau 40:

Trong khong gian véi hé toa dd Oxyz , cho cac diém A(3;-4;0), B(-113), C(3,1,0). Timtoa
d6 diém D trén truc hoanh sao cho AD =BC.

A. D(-2;1;,0), D(—4;0;0) B. D(0;0;0), D(-6;0;0)

C. D(6;0;0),D(12;0;0) D. D(0;0;0), D(6;0;0)

Trong khdng Oxyz , cho céc vecto a=(10;3)va b=(~2;2;5). Tich vo huéng 5.(5+ B) bing
A. 25 B. 23. C. 27. D. 29.

Trong khong gian véi hé toa o Oxyz , cho ba diem M (2;3;-1), N(-L1L1) va P(Lm-12).

Tim m dé tam giac MNP vudng tai N .
A m=-6. B. m=0. C.m=-4. D.m=2.

Trong khdng gian Oxyz , mit cau c6 tdm 1a gdc toa do 0(0;0;0) vadi qua diém M (0;0;2)
c6 phuong trinh la

A X +y*+7°=2. B. X*+y*+2°=4.

C. x2+y2+(z—2)2:4. D. x2+y2+(z—2)2:2.

Trong khong gian Oxyz, cho mat cau (S) c6 tam 1(0;0;-3) va di qua diém M (4;0;0).
Phuong trinh cta (S) 1a

A. x2+y2+(z+3)2=25. B. x2+y2+(z+3)2=5.

C. X +y*+(z-3)" =25. D. X2+y2+(z—3)2:5.

Trong khong gian OXyz , cho hai diém 1(1;1;1) va A(1;2;3). Phuong trinh clia mit cau c6 tim

| vadiqua A la
A (x+1)" +(y+1)° +(z+1)° =29. B. (x-1)" +(y-1)"+(z-1)" =5.
C. (x=1)" +(y-1)" +(z-1)" = 25. D. x+22+y+1+(z+1)° =5.

Trong khdng gian hé toa do Oxyz , tim tit ca cac gia tri cta m dé phwong trinh
X2 +y?+12°-2x-2y—4z+m=0 la phuong trinh cia mot mit cau.

A.m>6 B.m>6 C. m<6 D. m<6

Trong khéng gian voi hé toa d6 Oxyz, cho diém M (1;—2;3) . Goi | 1 hinh

chiéu vudng goc ctia M trén truc OX. Phuong trinh nao dudi ddy la phuong trinh mat cau tam I,
ban kinh IM?
A (x-1)*>+y*+2*=13 B. (x+1)* +y*+2* =13

C. (x-1)2+y?+22 =13 D. (x+1)%+y?+2* =17

Trong khong gian véi hé toa d6 Oxyz , phuong trinh ndo duéi day 13 phuong trinh mat cau ¢
tam 1(13;2;-1) va tiép xUc v&i mat phang (P):x—2y—-2z-8=07?

A (x+1) +(y+2)° +(z-1)" =3 B. (x=1)" +(y-2)"+(z+1)° =3
C. (x=1)"+(y-2)° +(z+1)" =9 D. (x+1)" +(y+2)° +(z-1)" =9
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Cau 41:

Céau 42;

Cau 43:

Cau 44:

Céau 45:

Cau 46:

Cau 47:

Trong khong gian véi hé toa do Oxyz , cho mit cau (S) 6 tim 1(2;11) va mat phing
(P):2x+y+2z+2=0. Biét mit phing (P) cit mit cau (S) theo giao tuyén la mot duong
tron c6 ban kinh bang 1. Viét phuong trinh ctia mét cau (S)

A (S):(x+2)° +(y+1)* +(z+1)* =8 B. (S):(x+2)
C. (S):(x=2)*+(y-1)° +(z-1)* =8 D. (S):(x=2)*+(y-1)° +(z-1)*=10

Trong khong gian Oxyz , cho mt cau (S):(x +1)2 +(y+1)2 +(z +1)2 =9 vadiém A(2;3;-1)
. Xét cac diém M thudc (S) sao cho dudng thing AM tiép xtic véi (S), M ludn thudc mat
phang c6 phuong trinh la

A. 6x+8y+11=0 B. 3x+4y+2=0 C.3x+4y-2=0 D. 6x+8y-11=0
Trong khong gian véi hé truc toa d6 Oxyz , phwong trinh nao duéi ddy 1a phuong trinh mat cau
di qua ba diém M(2;3;3) , N(2-L-1), P(-2-13) va c6 tdm thuoc mat phang
(a):2x+3y—-z+2=0.

A XP+y?+7°-2x+2y-22-10=0. B. X’ +y?+7°—4x+2y-62-2=0.

C. X’ +y*+2° +4x-2y+62+2=0. D. X’ +y*+2*-2x+2y-22z-2=0.

Trong khong gian véi hé toa dd Oxyz, xét cac diém A(O;O;l), B(m;O;O), C(O;n;o), D(L11)

V6i m>0; n>0 va m+n=1. Biét rang khi m, n thay doi, ton tai mot mat cau cé dinh tiép

xUc véi mat phang (ABC) vadi qua D. Tinh ban kinh R cua mat cau do?

J2 3 3

A. R=1. B.R=—. C.R=—. D. R=—.
2 2 2

Trong khong gian Oxyz, cho ba diém A(1;2;1), B(3;-1L1) va C(-L-11). Goi (S,) la mat
ciu c6 tim A, ban kinh bang 2 ; (Sz) va (53) 1a hai mat cau c6 tam lan luot 1aB, C va bén
kinh déu bang 1. Héi c6 bao nhiéu mit phang tiép xtc véi ca ba mit cau (S,), (S,), (S;).

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

Trong khong gian Oxyz , cho mat cau (S):x*+y?+(z-1)° =5. C6 tat ca bao nhiéu diém
A(a;b;c) (a,b,c 1a cac s6 nguyén) thudc mit phang (Oxy) sao cho c6 it nhat hai tiép tuyén cia
(S) diqua A vahai tiép tuyén d6 vudng goc véi nhau.

A. 12 B. 16. C. 20. D.8

Trong khdng gian Oxyz , cho mat cau (S):x*+y?+(z+1)" =5. Co tit ca bao nhiéu diém
A(a;b;c) (a,b,c 1a cdc sb nguyén) thudc mit phang (Oxy) sao cho c6 it nhét hai tiép tuyén

cua (S) diqua A va hai tiép tuyén d6 vudng goéc v6i nhau?
A. 20. B. 8. C.12. D. 16.
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Cau 48:

Céau 49:

Céu 50:

2 2
Trong khéng gian Oxyz cho mat cau (S) X2+ y2 +(Z—\/§) =3. C6 tat c4 bao nhiéu diém
A(a;b;C) (a,b,c 1a cac sd nguyén) thudc mit phiang (Oxy) sao cho co it nhit hai tiép tuyén
cla (S) qua A va hai tiép tuyén d6 vudng goc véi nhau?
A. 12, B. 4. C. 8. D. 16.

Trong khong gian véi hé toa & Oxyz, cho mit cau (S): x? +y? +z2 =9, diém M (1;1;2) va mat
phang (P):x+Yy+z—4=0.Goi A la dudng thing di qua M, thudc va cit tai hai diém A, B sao
cho AB nh¢ nhit. Biét raing A c¢6 mdt vecto chi phuong 1a G = (L;a;b). Tinh t=a—-b

A T=-2 B.T=1 C.T=-1 D.T=0

Trong khéng gian voi hé toa dd Oxyz, cho mit phing (P) :X—2y+22-3=0 va mit cAu
(S):x2+y*+22+2x—4y-22+5=0. Gid si Me(P) va Ne(S) sao cho MN ciing
phuong véi vecto 5(1;0;1) va khoang cach gitta M va N 16n nhét. Tinh MN.

A. MN =3 B.MN=1+22  C.MN=3/2 D. MN =14
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11. PHAN HUGNG DAN GIAI CHI TIET

Cau 1: Trong khong gian Oxyz, cho hai diém A(2;—4;3) vaB(2;2;7). Trung diém cua doan thang
AB ¢6 toa do la

A. (1,3,2) B. (2;6;4) C. (2,-1,5) D. (4,-2;10)
Loi giai
Chon C
X, + X
= AT7B _ 9
2
Goi | 1a trung diém ciia AB, ta c6 toa do diém | 1a {y, :% 1
Z,+17
2

Vay 1(2;,-1,5).

Cau2: Trong khong gian véi hé toa dd Oxyz , cho diém A(2;2;1). Tinh d¢ dai doan thang OA.
A. OA=3 B. OA=9 C. OA=+/5 D. OA=5
Loi giai
Chon A

OA=+2°+2°+1" =3.

Cau 3:  Trong khdng gian véi hé toa dd Oxyz , cho hai diem A(3;-2;3) va B(-12;5). Timtoa do trung

diém | cua doan thang AB.

A 1(-221). B. 1(10;4). C. 1(2,0;8). D. 1(2-2;-1).
Loi giai
Chon B
Toa do trung diém | ciia doan AB véi A(3;-2;3) va B(-12;5) duoc tinh béi
X, = XatXs 4
2

Y, :%:O:I(l;om)

, latZ

I =4
2

Cau 4: Trong khong gian voi hé toa dd Oxyz cho hai vecto 5(2;1;0), 5(—1; 0;-2). Tinh cos(é,B)

A. 005(5,5) :2—25. B. cos(é,ﬁ) =—§.

C. cos(é,B):—Z%. D. cos(é,B) :g.

Loi giai
Chon B

7 | Facebook téc gid: Phan Nhat Linh



Hinh hoc toa 36 Oxyz

Céaub5:

Cau 6:

Cau7:

Céau 8:

Chon C

Tach 003(5,5)= ab__ 2(-1)+1.0+0.(-2) __ 2

alJb] 22427+ 02 L 407+ (-2) 5
Trong khong gian Oxyz , mit cau (S): x> +(y—1)2 +22 =9 ¢6 ban kinh béng

A. 9. B. 3. C. 81. D. 6.
Loi giai

Chon B
Mit cdu (S):x*+(y—1)" +2% =9 ¢6 ban kinh bang 3.

Trong khdng gian Oxyz , cho mit cau (S):(x—l)2 +(y—2)2 +(z +3)2 =9.Tamcua (S) cotoa
do la
A. (-1-23). B. (-2;-4:6). C. (1,2-3). D. (2;4,-6).
Loi giai
Chon C
Mit cau (S)C(') toa do tam la | (l; 2;—3) .
dé TNTHPT 2020 - ma dé 103) Trong khéng gian Oxyz , cho mit cau
(S):(x=1)" +(y+2)"+(2+3)" =4. Tam ciia (S) co toa do 1
A. (-1,2;3). B. (2,—4,-6). C. (-2;4;6). D. (,-2;-3).
Loi giai
Chon D
Tam cua (S) cotoaddla 1(1,-2;-3).

Trong khong gian Oxyz , cho mit cau (S): (x+1)? + (y +2)? +(z—3)> =9. Tam cua (S) ¢ toa
do la:
A. (-2;-4;6) . B. (2;4;,-6). C. (-1-2;3). D. (1,2;-3).

Loi giai

Tam cua (S) cOtoado la: (-1;,-2;3)

Cau 9:

Céau 10:

TCTrong khong gian Oxyz , cho mat cau (S):(x+1)" +(y—2)" +(z+3)" =4. Tam ciia (S) co

toa do la:

A. (-12-3). B. (2,-4:6). C. (-2;3). D. (-2;4,-6).
Loi gii

Chon A

Mit cau (S) cotam la (-1,2;-3).

Trong khong gian Oxyz , cho mat cau (S): x* +y? +(z~2)" =16. Bén kinh ciia (S) béng;
A 4. B. 32. C. 16. D. 8.
Loi giai

Chon A
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Céu 11:

Céu 12:

Céu 13:

Céu 14:

Céau 15:

Céau 16:

Mit cau (S):x° +y2+(z—2)2 =16 c6 ban kinh bangR =4

Trong khong gian Oxyz . Cho mit cau (S):x*+y? +(z—1)" =16 . Ban kinh cta (S) bing
A. 32. B. 8. C. 4. D. 16.
Loi giai
Chon C
Ban kinh cua (S) bang R=+16 =4,

Trong khong gian Oxyz, cho mit cau (S): X%+ (y—2)% + 2% =9. Ban kinh mat cau (S) bang
A. 6. B. 18. C. 3. D. 9.
Loi gidi
Chon C
Ap dung phép cong sb phuc ta c6 ban kinh mit cu trén bang 3.
Trong khong gian Oxyz, cho mat cau (S):x*+y?* +(z+ 2)2 =9. Ban kinh cta (S) bang
A. 6. B. 18. C.9 D. 3.
Loi giai
Chon D
Mit cau (S):(x—a)2 +(y—b)2 +(z—c)2 =R? c6tam I (a;b;c) vaban kinh R.
Vay mit cau (S):x*+y? +(z+2)" =9 c6 tam 1(0;0;-2) va béan kinh R=3.

Trong khdng gian Oxyz,, cho mét cau (S) :(x—2)2 +(y+4)2 +(z —1)2 =9. Tam cua (S) c6 toa
do la
A (-24-1). B. (2-41). C. (241). D. (-2,-4;-1).
Loi giai
Chon B

Tam ctia mit cau (S) codtoa dola (2; —4;1) .

Trong khdng gian Oxyz, cho mit cau (S):(x—1)2+(y+2)2 +(z—3)2 =16 . Tam cia (S) co

toa dd la

A (-1-2,-3). B. (12:3). C. (-12-3). D. (1,-2;3).
Loi giai

Chon D

Trong khong gian Oxyz , cho mit cau (S):X* +y? +2° -2y +2z-7=0. Ban kinh ctia m3t cu

da cho bang

A 9. B. 3. C. 15. D. 7.
Loi gii

Chon B

Taco: X +y*+2°-2y+221-7=0 & x* +(y-1)" +(2+1)° =9.
= (S) c6 ban kinh R=+/9 =3,
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Cau 17;

Cau 18:

Cau 19:

Céau 20:

Céau 21;

Céau 22:

Trong khdng gian Oxyz , cho mdt cau (S): x* +y® +2° +2y—2z—7=0. Ban kinh ciia mt cau

da cho bang

A 9. B. \15. C. 7. D. 3.
Loi giai

Chon D

Bén kinh mit cAu 1a: R=+/a2+b?+c?—d :\/02 +(—1)2 +12 —(-7) =3.

Trong khdng gian Oxyz , cho mit cu (S):X* +y? +2* —2x+2y—7=0. Ban kinh ctua mt chu

da cho bang
A. 3. B. 9. C. \{15. D. J7 .
Loi giai
Chon A
a=1
b=-1

Taco c ; :>R:\/a2+b2+cz—d:\/(1)2+(—1)2+(0)2+7:3.

Trong khong gian Oxyz , cho mit cau (S): X° + y2 +2°4+2X-22-7=0. ban kinh ciia mit cau
da cho bang
AANT. B. 9. C. 3. D. 15.
Léi gidi
Chon C
Ta c0:

(S):x2+y2+22+2x—22—7:0<:>(x+1)2+y2+(z—1)2 :9<:>(x+1)2+y2+(z—1)2 =3
Suy ra ban kinh ctia mat cau da cho bang R =3.
Trong khong gian Oxyz , mat cdu (S):(x—5)" +(y—1)" +(z+2)" =3 ¢6 ban kinh bing
A. 3 B. 243 C.3 D. 9

Loi giai
Chon A
Trong khdng gian Oxyz , cho mit cau (S): (x+3)2 +(y+1)2 +(z—1)2 =2.Tam cia (S) co toa
do la
A. (3L-1). B. (3-11). C. (-3-11). D. (-31-1)

Loi giai

Chgn C
Tam cua (S) c6 toa dd la (-3;,-11).
Trong khong gian v6i hé toa do Oxyz cho mat cau (S):(x—5)" +(y~-1)"+(z+2)° =9. Tinh
ban kinh R cua (S).
A. R=3. B. R=18. C. R=9. D. R=6.
Loi giai
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Cau 23:

Céu 24:

Céau 25:

Cau 26:

Chon A
Phuong trinh m3t cdu tam | (a;b;c) ban kinh R: (x—a)’ +(y—b)’ +(z—c)" =R?.
(S) cotam: 1(51%-2); R=3,
Trong khong gian véi hé truc toa d6 Oxyz , tim toa do tdim | va ban kinh R ciia mit cau
(x=1)" +(y+2)" +(z-4)" =20.
A 1(-12,-4),R=5J2B. I(~12;-4),R=25
C. 1(-24),R=20 D. I(5-24),R=25
Loi giai
Chon D
Trong khéng gian v6i hé truc toa d6 Oxyz , mit cau (S):(X—a)2 +(y—b)2 +(Z—C)2 =R? ¢
tam 1 (a; b; ¢) vaban kinh R.
Nén mit cdu (x-1)" +(y+2)° +(z—4)" = 20 c6 tam va ban kinh 1a 1 (1,-2;4),R = 24/5.

Trong khong gian véi hé toa do Oxyz, cho mit cau (S): (x+1)2 +(y—2)2 +(z —1)2 =9. Tim
toa d6 tam | vatinh ban kinh R cua (S)
A 1(-121) vaR=3 B. |(1;—2;—1) vai R=3
C.1(-z21)vaR=9 D.I(}-2-1) va R=9
Loi giai
Chon A
Mt cdu (S):(x+1)° +(y—2)° +(z-1)" =9¢6 tam I (-1 2;1) va ban kinh R=3.
Trong khéng gian OXyz , cho mit cAu (S) cétam | (—1; 3;0) va ban kinh bang 2 . Phuong trinh

cta mit cau (S) la:

A (x=1)" +(y+3) +2°=2. B. (x-1)" +(y+3)’ +2° =4.

C. (x+1)" +(y—3) +z2 =4. D. (x+1)° +(y—-3) +22=2.
Loi gidi

Chon C

Phuong trinh mét cau (S) c6 tdm I (-13;0) va ban kinh bang R =2 ¢6 dang:
(x—a)2 +(y—b)2 +(z—c)2 =R? <:>(x+1)2 +(y—3)2 +7°=4.

Trong khdng gian Oxyz , cho mit cau (S) c6 tim 1(0;1,—2) va ban kinh bang 3. Phuong trinh
cua (S) la:

2

A X +(y-1) +(z+2) =9. B. x*+(y+1)" +(z-2)" =9.

C. X +(y—-1) +(z+2) =3. D. x?+(y+1) +(z-2)° =3.
Loi giai

Chon A
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Cau 27:

Céu 28:

Céau 29:

Céau 30:

Phuong trinh cia mit cau (S) c6tam 1(0;1;—2) va ban kinh bang 3 Ia:
(x—O)2 +(y—1)2 +(z+2)2 =3 <& x? +(y—1)2 +(z+2)2 =9,

Trong khéng gian Oxyz cho mit cau (S) c6 tdm 1(0;—-2;1) va ban kinh bang 2. Phuong trinh

cua (S)la:

A. x2+(y+2)2+(z—1)2:2 B. x2+(y—2)2+(z+1)2=2

C. x2+(y—2)2+(z+1)2:4. D. x2+(y+2)2+(z—1)2:4.
Loi giai

Chon D

Phuong trinh mét cau tim | (a;b;c) va ban kinh bang R: (x— a)2 +(y— b)2 +(z —C)2 =R?.
Vay phuong trinh mit ciu (S) c6 tam 1(0;-21) va ban kinh bang 2 I
x° +(y+2)2 +(z—1)2 =4,

Trong khdng gian Oxyz, cho mit cau (S) cé tam | (1; —4;0) va ban kinh bang 3.Phuong trinh
cua (S) la:

A (x+1)* +(y-4)° +2% =09. B. (x—1)*+(y+4)’ +22=9
C. (x—l)2+(y+4)2+22=3. D. (x+1)2+(y—4)2+22=3
Loi giai

Chon B
Mt chu c6 tam | (1 —4;0) va ban kinh bing 3 Ia (x—1)° +(y+4)° +2% =9.

Trong khong gian vé6i hé toa do Oxyz, cho mit cau (S): x*+(y+ 2)2 +(z- 2)2 =8. Tinh ban
kinh R cua (S).
A. R=8. B. R=4. C. R=22. D. R=64.
Loi giai
Chon C
Phuong trinh mit cu tong quat: (X—a)2 +(y—b)2 +(z —C)2 =R?=R=242.
Trong khong gian Oxyz, diém nao duéi day 1a hinh chiéu vudng géc clia diém A(3; 4; 1) trén
mit phing (Oxy)?
A. Q(0; 4 1). B. P(3; 0; 1). C. M(0; 0; 1). D. N(3; 4; 0).

Loi giai
Chon D

Hinh chiéu vudng goc cua diém A(3; 4 1) trén mit phang (Oxy) la diém N (3, 4, 0).

Céu 31:

Trong khong gian Oxyz , cho diém A(3; —1;1). Hinh chiéu vudng goc cia diém A trén mit
phang (Oyz) 1a diém
A. M (3,0;0) B. N(0;-11) C. P(0;-10) D. Q(0;0;1)

Loi giai
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Cau 32:

Céau 33:

Céu 34:

Céau 35;

Céau 36:

Chon B

Khi chiéu vudng goc mot diém trong khong gian 1én mit phang (Oyz) , ta giit lai cac thanh phan
tung do va cao d¢ nén hinh chiéu ciia A(3;-11) Ién (Oyz) 1a diém N(0;-11).

Trong khong gian véi hé toa dd Oxyz , cho cac diém A(3;—4;0), B(-113), C(3,1,0). Timtoa
dd diém D trén truc hoanh sao cho AD =BC.

A. D(-2;10), D(—4;0;0) B. D(0;0;0), D(—6;0;0)

C. D(6;0;0),D(12;0;0) D. D(0;0;0), D(6;0;0)
Léi gidi

Chon D

Goi D(x;0;0) e Ox
x=0

AD=BC < (x—3)2+16:5<:>[x_6

Trong khéng Oxyz , cho cac vecto a= (1;0; 3) va b= (—2; 2;5). Tich v6 hudng 5(é+ 6) béng
A. 25 B. 23. C. 27. D. 29.
Loi giai
Chon B
Tac a+b=(-128)=a(a+b)=1(-1)+02+38=23

Trong khong gian véi h¢ toa o Oxyz, cho ba diem M (2;3;-1), N(-LL1) va P(Lm-12).
Tim m dé tam gidc MNP vudng tai N .
A . m=-6. B. m=0. C.m=-4. D.m=2.
Loi gidi
Chon B
MN = (-3,-2;2); NP =(2;m-2;1)

Tam gidc MNP vuong tai N <> MN.NP =0 —6-2(m-2)+2=0<m-2=-2<m=0.

Trong khong gian Oxyz , mit cau c6 tm 1a gdc toa dd O(0;0;0) va di qua diém M (0;0; 2)

c6 phuong trinh la

A XP+y* vzt =2. B. X’ +y*+2* =4,

C.x2+y?+(z-2)" =4. D. x*+y*+(z2-2)" =2.
Loi gii

Chon B

Ta ¢6 mit ciu cd tam la géc toa do O(O;O;O) va di qua diém M (0;0;2) nén ban kinh
R=MO =2

Vayphuong trinh mat cau 13 mit cau 1a x* +y? +z° =4 Vay duong thang AB di qua diém
A(1;2;-1)c6 VTCP u=(1;-3;2) nén phuong trinh

Trong khdng gian Oxyz, cho mit cau (S) co tam |(0;0;—3) va di qua diém M (4;0;0).
Phuong trinh cta (S) 1a
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Cau 37:

Céau 38:

Céau 39:

Céau 40:

A X4y +(z+3) =25 B. X’ +y?+(z+3)" =5,
C. x*+y?+(z-3) =25. D. X*+y*+(z-3)" =5.
Loi gidi

Chon A

Bén kinh mit cAu r = IM = /4% +0% +(-3)’ =5.

Phuong trinh mét cau la: x> + y* + (2 +3)? = 25.

Trong khdng gian OXyz, cho hai diém 1(1;1;1) va A(1;2;3). Phuong trinh clia mt ciu c6 tim
| vadiqua A la
A (x+1)" +(y+1) +(z+1)" =29. B. (x-1)" +(y-1)"+(z-1)" =5.

2

C. (x=1)"+(y-1)° +(z-1)° = 25. D. x+2% +y+1? +(z+1)° =5,
Loi giai
Chon B
Do mit cau (S) ¢ tam 1(1;1;1) va di qua A(1;2;3) nén ban kinh cua mit cau (S) la
R=IA=+5. Vay phuong trinh mit cau (S) la: (X—l)2 +(y—1)2 +(Z—1)2 =5.

Trong khéng gian hé toa do Oxyz , tim tat ca cac gia tri cia m dé phwong trinh
x> +y®+2° —2x—2y—4z+m=0 1a phuong trinh ctia mot mat cau.
A.m>6 B.m>6 C. m<6 D. m<6
Loi gidi
Chon D
Phuong trinh X* +y? +z° —2x—2y—4z+m=0 |a mot phuong trinh mat cau
<1 +1°+2°-m>0 < mM<6.
Trong khong gian véi hé toa d6 Oxyz, cho diém M (1;—-2;3) . Goi | la hinh

chiéu vudng goc ctia M trén truc OX. Phuong trinh nao dudi ddy 1a phuong trinh mat cau tam I,
ban kinh IM?

A (x-1)°+y*+2* =13 B. (x+1)° +y*+2z* =13

C. (x-1)2+y?+2* =13 D. (x+1)%+y?+2* =17
Loi giai

Chon A

114 hinh chiéu vudng goc cia M 1én truc Ox = |(10;0)

= IM=(0,-23)= IM =13

(S) tam 1, bankinh IM : (x—=1)° +y*+2° ~ 13"

Trong khong gian voi hé toa dd Oxyz , phuong trinh nao dudi day 1a phuong trinh mat cau c6

tam 1(12;-1) va tiép xtc v6i mat phang (P):x-2y-2z-8=07

2 2

A. (x+1)2+(y+2)2+(z—1)2=3 B. (x—1)2+(y—2) +(z+1) =3
C. (x—1)2+(y—2)2+(z+1)2 =9 D. (x+1)2+(y+2)2+(z—1)2 =9
Léi giai
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ChonC

Goi mat cau can tim la (S).

Taco (S) lamat cau co tam 1(1;2;-1) va ban kinh R.

Vi (S) tiép xtc voi mat phang (P):x—2y—2z—-8=0 nén ta co
1-22-2.(-1)-8

R:d(l;(P)):| 2( ) 2|=3.
JP+(=2) +(-2)

Vay phuong trinh mt cau can tim 1a: (x—1)" +(y—-2)" +(z+1)" =9.

Cau 41: (P& minh hoa BGD&DT nam 20016-20017) Trong khong gian vdi hé toa do Oxyz , cho mat

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

cau (S) cotam H(2.11) va mat phéng( . Biét mit phang (P) cit mit cau

(S) theo giao tuyén 1a mot dudng tron c6 ban kinh bang 1. Viét phuong trinh ctia mit cau (8)

A (S):(x+2)* +(y+1)* +(z+1)° =8 B. (S):(x+2)* +(y+1)* +(z+1)* =10

C. (S):(x=2)*+(y-1)* +(z-1)* =8 D. (S):(x=2)*+(y-1)° +(z-1)° =10
Loi giai

Chon D ’

Goi R,r lan luot 1a ban kinh ciia mét cau (S)va duong tron giao tuyén

V22 41+ 22

Mt cau (S)tam 1(2;1,1)ban kinh R =10 1a (x—2)2 +(y—1)2 +(z—1)2 =10.

2
Taco R? =12 +(d(1,(P))) =1+[|2'2+1'1+2'1+2|j =10

Cau 42: Trong khdng gian Oxyz , cho mit cau (S): (x+1)° +(y +1)° +(z+1)" =9 vadiém A(2;3;-1)

. Xét céc diém M thude (S) sao cho duong thing AM tiép xtc véi (S), M luén thude mt

phang c6 phuong trinh 1a
A. 6x+8y+11=0 B. 3x+4y+2=0 C.3x+4y-2=0 D. 6x+8y-11=0
Loi giai
Chon C
M

)

©®)

cau (S) cotam 1 (-L-1-1).
1Y 25
(S') la mat cau duong kinh Al = (S'): [X_Ej +(y—1)2 +(z +1)2 =

6 AM tiép xtic (S) tai M nén AM L IM = AMI =90’
I thudc giao hai mit cau 1a
cAu (S) va mat cau (S').
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6 {M e(S)

M e(S')

1

2 2 > 25
-5 +(y-1)" +(z+1) = (1) w-@

= Toa do cua M thoa h¢ phuong trinh:

= 6x+8y-11=-7.

+1)2+(y+1)2+(z+1)2:9 (2)

M e(P):3x+4y-2=0.

Cau 43:

Céau 44:

Trong khong gian véi hé truc toa dd Oxyz , phuong trinh ndo dudi ddy la phuong trinh mit cau
di qua ba diém M(2;3;3) , N(2-1-1), P(-2;-13) va co6 tam thuoc mat phang
(a):2x+3y—2+2=0.

A X +y*+2°-2x+2y-22-10=0. B. X’ +y*+2°—4x+2y-62-2=0.

C. X*+y*+2°+4x-2y+62+2=0. D. X’ +y*+2°-2x+2y—-22-2=0.
Loi giai

Chon B

Gid sir phuong trinh mat cau (S) c6 dang x* +y* + z* — 2ax—3by —2cz+d =0.

Diéu kign:a® +b® +c” —d > 0(*)

Vi mgt cau (S) di qua 3 diém M (2;3;3), N(2-1-1), P(-2;-13) va co tam | thudc
4a+6b+6c—d =22 a=2

R . . 4a-2b-2c-d=6 b=-1
mp (P) nén ta cé h¢ phuong trinh & :T/m(*)
4da+2b-6¢c+d=-14 c=3
2a+3b-c=-2 d=-2

Viy phuong trinh mat cau 1a : x* + y* + 2° —4x+2y-6z2-2=0.
Trong khong gian véi hé toa do Oxyz, xét cac diém A(O;O;l), B(m;O;O), C(O;n;o)' D(111)
v6i m>0; n>0 va m+n=1. Biét rang khi m, n thay doi, ton tai mot mat cau cé dinh tiép

xUc véi mat phang (ABC) 1 gi qua D. Tinh ban kinh R cua mat cau do?
A R=1. B.R=£. C.RZE. D.R=£.
2 2 2
Lo giai
Chon A
Goi 1(110) Ia hinh chiéu vudng goc cia D 1&n mat phang (Oxy)

Ta c6: Phuong trinh theo doan chin cua mit phang (ABC) la: XY
m n

Suy ra phuong trinh tong quat caa (ABC) 1a nx+my+mnz—mn=0
[1—mn|

Mit khac d (1;(ABC))=

2 2 2.2

Jm? +n2 +m’n

Nén ton tai mat cau tam 1 (1a hinh chiéu vuéng goc cua D 1én mat phang Oxy) tiép xlc véi
(ABC) vadiqua D.Khido R=1.

=1 (vi m+n=1)va ID=1=d((1;(ABC)).
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Céu 45:

Cau 46:

Trong khong gian Oxyz, cho ba diém A(1;2;1), B(3;-L1) va C(-L-11). Goi (S,) la mat
cau c6 tim A, ban kinh bing 2 ; (SZ) va (53) 12 hai mit cau co6 tam lan luot 1aB, C va bén
kinh déu bang 1. Hoi c6 bao nhiéu mat phing tiép xuc v6i ca ba mit cau (Sl) : (Sz) , (83) :
A.5 B.7 C.6 D. 8

Loi giai
Chon B
Goi phuong trinh mit phang (P) tiép xGc voi ca ba mit cdu di cho c6 phuong trinh la:

ax+by+cz+d=0.

la+2b+c+d| )
d(A(P))=2 va*+b*+c?
Ba—b+c+d| 4
JaZ+b?+c?
|-a—-b+c+d| 4

Ja?+b?+c?

la+2b+c+d|=2va’+b® +c?
< 4[3a-b+c+d|=va*+b*+c? .
|-a—b+c+d|=va’+b’+c?

3a-b+c+d=-a-b+c+d

Khi dé ta cé: [3a—-b+c+d|=|-a—b+c+d| <:>[
3a-b+c+d=a+b-c-d

a=0
o .
a-b+c+d=0

|2b+c+d|=2vb* +c? [2b+c+d[=2vb" +¢?
v =0 thi @ <1l4b-c-d=0
2b+c+d|=2]-b+c+d| {
c+d=0

c+d=0=c=d=0,b=0 .
do do c6 3 mat phang.

N
c+d =4b,c=+22b

\ , 30| = 2v/a? +b° + ¢2 {|3b|—4|a|
V6i a-b+c+d=0 thi ta co =

|2a]=a’ +b® +¢? |2a]=+a® +b* +c?

4
b=l
=
Vi1
o=

do d6 ¢6 4 mit phang théa man bai toan.Vay c6 7 mat phang thoa man bai toan.
Trong khong gian Oxyz , cho mat cau (S):x*+y?+(z-1)° =5. C6 tat ca bao nhiéu diém
A(a;b;c) (a,b,c 1a cac s6 nguyén) thudc mit phang (OXy) sao cho c6 it nhat hai tiép tuyén cia

(S) diqua A vahai tiép tuyén d6 vudng goc véi nhau.
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Céau 47:

A. 12 B. 16. C. 20. D.8
Loi gidi

Chon C

Do A(a;b;c)e(Oxy)=>c=0.Goi | 1atim mt cau.

Tir A ké duogc hai tiép tuyén nén ta c6 IA>R= 5. Goi hai tiép diém cua hai tiép tuyén 1a
M, N do hai tiép tuyén vuong goc voi nhau nén

MN = AM /2 = [2(1A ~R?) <\2R & IA<RY2

Tirdé taco V5 <IA<10 &5<a’+b? +1<10 < 4<a?+h? <9,

Cac cip s6 nguyén (a;b) thoa man la:
(0;£2),(0;43),(£2;0), (£1;£2), (+2;£1),(£2; £2),(£3,0)

Vay 20 diém A théa man diéu kién di cho.

Trong khong gian Oxyz , cho mat cau (S):x*+y?+(z+1)° =5. Co tit ca bao nhiéu diém

A(a;b;c) (a,b,c 1a cic sb nguyén) thudc mit phang (Oxy) sao cho c6 it nhét hai tiép tuyén

cua (S) di qua A va hai tiép tuyén d6 vudng goc véi nhau?
A. 20. B. 8. C.12. D. 16.
Loi giai

Chon A

Goi M ,N 1la tiép diém, H 1a tdm cta duong tron giao tuyén gilra mat phéng (AMN) va mat
cau (S), r 1a ban kinh cta duong tron giao tuyén.

Taco: AM =MH =r .

D@ thay: IM?+MA® = Al = R* +r? = Al*,

Do 0<r<R= R*<AlI’<2R?

Vi gid thiét bai toan, ta co 1(0;0;-1),R=+/5,A(a;b;0), tac

5<a’+b’+1<10=4<a’+bh*<9

Do dé: a=0 [b=0 J[a=42 [a=#1 [b=%1 |a=0 ([b=0
O po12' Jaz22' |b=+2' |b=22' Ja=+2 |b=+3" Ja=43"
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Cau 48:

Céau 49:

KL: ¢6 20 diém thoa man bai toan.

2
Trong khong gian Oxyz cho mit cdu (S):x* + Y’ +(z—J§) =3. C6 tht ca bao nhidu diém
A(a; b; C) (a,b,c 1a cac sd nguyén) thuéc mit phang (Oxy) sao cho c6 it nhat hai tiép tuyén

cua (S) qua A va hai tiép tuyén d6 vudng goc véi nhau?
A 12, B. 4. C. 8. D. 16.
Loi gidi
Chon A
Mt chu (S) c6tam 1 (0;0;2), bén kinh R=+3.
D@ thiy (S) cit mit phiang (Oxy) nén tir mot diém A bt ky thudc mit phing (Oxy)vé nam
ngoai (S) ké tiép tuyén t6i (S) thi cac tiép tuyén d6 nam trén mot mat non dinh A | cac tiép
diém nam trén mot dudng tron duge xac dinh. Connéu A thudc (S ) thi ta ké cac tiép tuyén do
s& thudc mot mat phang tiép dién cua (S) tai diém A.
Dé co it nhit hai tiép tuyén qua A théa man bai toan khi va chi khi
+ Hodc A thudc (S) < |A=R :\/§,

< s A K \ s N o 4o , RT 0 0
+ Hodc céc tiép tuyén tao thanh mat non va goc & dinh cia mit non 1a MAN 290" < MAI > 45

V2 m 2 B2 A<

suyra SinMAI >— & —>— o —>— &
2 A 2 A 2

Vay didu kién bai toan 1a V3 < IA</6 <3< 1A <6,

Vi Ae(Oxy)= A(a;h;0). Tacé 3<IA? <6< 3<a?+b?+2<6<1<a’+b?<4 (*).
Do A(a;b;c) co toa dd nguyén nén ta co diém thoa min (*) 1a

A(0;2;0), A(0;-2;0), A(0;1;0), A(0;-1;0),

A(2;0;0), A(-2;0;0),A(1;0;0), A(-1;0;0),

A(1;1;0), A(1;-1;0),A(-1;1,0), A(-1;-1;0).

Véy ¢6 12 diém théa man yéu ciu bai toan.

Trong khong gian véi hé toa & Oxyz, cho mit cau (S): x? +y? +z2 =9, diém M (1;1;2) va mit
phing (P):x+y+z—-4=0.Goi A 1a duong thing di qua M, thudc va cét tai hai diém A, B sao
cho AB nh¢ nhat. Biét raing A c6 mot vecto chi phuong 1a G = (L;a;b). Tinht=a-b
A T==-2 B.T=1 C.T=-1 D.T=0

Loi gii
Chgn C
(S)co tam O(0;0;0), ban kinh R=3
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Céau 50:

M e(P):d(o;(P)):i< R=3

V3
= (P) cit (S) theo giao tuyén 1a dudng tron (C) c6 tdm H va ban kinh HA=HB
+AB,;, & d(H,AB) _ Dung HI L AB<> AHIM L tai I<> HI < HM = const

ABLHM .

Déu “="xay rac M = | :{ABc(P) = Uy, :[HM,H(PJ:(—];];O) Y (3-10)

Ma A ¢ 1 VTCP: u=(Lab)

Suyra T=a-b=-1-0=-1

Trong khong gian véi hé toa d6 Oxyz, cho mat phéng (P) 'X—2y+2z2-3=0 va mat ciu
(S):x2+y*+22+2x—4y-22+5=0. Gid st Me(P) va Ne(S) sa cho MN ciing
phuong vai vecto 6(1;0;1) va khoang cach gitta M va N 16n nhat. Tinh MN.

A. MN =3 B. MN =1+ 22 C. MN =32 D. MN =14
Loi giai
Chon C
'lll'
I
|
: &4 N
'I’
- |
~7
1
/ H' H

Mit phing (P) cO vipt 7i=(1;-2;2). Mt cau (S) cotam I(-1; 2; 1) vaban kinh r =1. Nhén
thdy rang goc gitra 1 va 7 bang 45°. Vi d(I; (P)) =2>1=r nén (P) khong cit (S)
NH

sin45
16n nhat khi va chi khi NH 16n nhét. Diéu nay xay ra khi N=N'va H=H' voi N' 1 giao

diém ctia duong thang d qua I, vudng géc (P) va H' 1a hinh chiéu cua I 1én (P).

Goi H la hinh chiéu cua N Ién (P) thi NMH =45° vd MN =——— = NH+/2 nén MN

Lic d6 NH,,, =N'H'=r+d(I; (P))=3 v&a MN,_ = Now _307.
sin45°
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