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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?
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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:
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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.
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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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Hinh hoc toa d6 Oxyz

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.

Tu duy todn hoc 4.0 — Luyén thi Dai hoc 2022 | 24



