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Chuyén dé VECTO TRONG KHONG GIAN Luyén thi THPT 2025

Cha dé 3: BIEU THUC TOA DO CUA CAC PHEP TOAN VECTO
I. LY THUYET
1. Biéu thitc toa d§ ctia phép cdng hai vecto, phép trir hai vecto, phép nhan mot s6 véi mot vecto
Trong khong gian Oxyz, cho hai vecto 4 = (x; y;z) va b= (x’;y’;z’).
Ta cé:
ﬁ+5=(x+x’;y+y';z+z');
Zz—l;:(x—x’;y—y’;z—z’);
k. =(kx;ky;kz);k e R.
Nhan xét. Vecto 4 =(x;y;z) cung phuong véi vecto Ez(x’;y’;z') #0 khi va chi khi ton tai s6
x=kx'
thyee k sao cho {y=ky'.
z=kz'
2. Toa d9 trung diém, toa do trong tim
Trong khong gian Oxyz, cho ba diém khong thang hang A(xA;yA;zA ),B(xB;yB;zB) va
C(xc;yc;zC ) Khi do:

Xa¥tXp Yatlp 2417 |,
2 2 2

- Toa d¢ trung diém cua doan théng AB la { ; ; ;

+x, + +y, + +z. +
- Toa d6 trong tam cuia tam giac ABC la (x/* J;B xc;yA y; yC;ZA 233 ZCJ.

3. Bi€u thitc toa d6 cua tich vé hwéng
Trong khong gian Oxyz, tich vo hudng cta hai vecto a =(x; y;z) va Ez(x’;y';z’) dwoc xac

dinh boi cong thiec: | d.b=xx"+yy'+zz'
Nhan xét.
- Hai vecto 4 va b vudng goc voi nhau néu va chinéu d.b =0 < xx'+yy' +2z'=0.

-Néu i =(x;y;z) thi [d]=\x* +y* +2°.

- Néu ﬁz(x;y;z) va Ez(x’;y';z') 12 hai vecto khac 0 thi

Lo ib xx'+yy' +zz'
cos(a,b)z — = vy
|ﬂ|-‘b‘ \/xz +yi+2° .\/x'2 +y?+z"

II. BAI TAP TU LUAN

Caul: Trong khong gian OXyz, cho 2 vecto a= (2;3; —5),5=(0;—3;4),6 =(1,-2;3). Tim toa dd cua
vecto n=3a+2b—c.

Cau2: Trong khong gian Oxyz, cho hai vecto U =(110) va v =(2;0;-1). Tinh |U +2V]|.

Cau3: Trong khong gian Oxyz, tim x;y déba diém A(-1;2;-3), B(1;0;2), C(x;y;-13) thang hang.

Cau4: Trongkhong gian Oxyz, tinh goc gitra hai vecto 4= (1;2;— 2) va b= (—1; -1; 0).

Cau5: Trong khong gian Oxyz, cho vecto U=(2;0;—1). Tim vecto v biét V ciing phuong véi U va

uv =20.
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Chuyén dé VECTO TRONG KHONG GIAN Luyén thi THPT 2025

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Trong khong gian Oxyz, cho tam gidc ABC c6 A(0;2;-1) va B(2;0;3). Tim toa d6 diémC sao
cho G (1; 2, 2) la trong tam tam giac ABC.
Trong khong gian Oxyz, cho hai diém A(12;1), B(2;-12). Tim dim M trén truc OX va
cach déu hai diém A, B.
Trong khong gian Oxyz, cho ba diém M (2;3;-1), N(-LL1), P(Lm-13). Tim mdé tam
gidc MNP vuong tai N.
Trong khong gian Oxyz, cho hai diém A(l;—2;1), B(3;—4;1). Duong théng AB cit mat
, ., MB

hang (Oxz) tai M . Tinh ti sO0 —.
phing (Oxz) tz VA
Trong khong gian Oxyz, cho ba diém A(L-11),B(3;2;-2),C(-3;1;5). Tim toa d6 diém
M (x;y;z) théa man MA—2AB = 4CM .
Trong khong gian Oxyz, cho hai diém B(0;3;1), C(—3;6;4). Goi M 1a diém nam trén doan
BC sao cho MC = 2MB . Tim toa &0 diém M .
Trong khong gian Oxyz, cho ba diém A(—2;3;1) , B(Z;l;O) , C (—3; —1;1). Tim toa d0 diém D
la diém sao cho ABCD la hinh thang c6 canh day AD va dién tich hinh thang ABCD bfing 4
lan dién tich tam giac ABC.
Trong khong gian Oxyz, cho tam gidc OAB c6 A(Z;Z;—l) va B(O; —4; 3). Tinh d6 dai dueong

phan giac trong goc AOB.

w | o
Wl
w | o

Trong khong gian Oxyz, cho hai diém M(2;2;1), N [— = ] Tim toa do tam duwong tron

ndi tiép tam giac OMN .

Trong khong gian Oxyz, mot hinh ch®t nhat ¢ hai dinh khong lién ti€p co toa dd la
(3;— 2; 2\/§), (—3; 2;—2\/§) : hai dinh con lai ndm trén mit phéng Oxy c6 hoanh d6 va tung
d6 do déu la s6 nguyén. C6 bao nhiéu hinh chit nhat nhu thé?

Trong khong gian Oxyz, cho hai diém A(L2;-2), B(2;-12). Tim toa d§ diém M trén mit
phang Oxyz cho MA+MB dat gia tri nho nhat.

Trong khong gian Oxyz, cho A(l; —2;3); B(2;2;4);C(3; —3;2). Tim toa d0 diém M trén mat
phang (Oxy) sao cho: ‘m +MB + Wf‘ ngan nhat.

Trong khong gian Oxyz, cho hai diém A(—3;3;—1) , B(2;—2;4). Tim toa d0 diém M thudc
mat phang (Oyz) sao cho biéu thite T =3MA’ + 2MB? dat gia tri nho nhét.

Trong khong gian Oxyz, cho hai diém A(-1;2;2), B(3;2;6). Xét hai diém M, N thay doi
thudc mat phang (Oxy) sao cho MN =16. Tinh gié tri nho nhat cia AM + BN.

Trong khong gian Oxyz, cho hai diém A(1;-3;-4) va diém B(-2;1;2). Xét hai diém M va
N thay d6i thuoc mat phing (Oxy) sao cho MN =2. Tinh gia tri 16n nhét cta |AM - BN].

IIL. BAI TAP TRAC NGHIEM

Cau 21:

Tron ong gian Oxyz, cho hai diéem L-1), ;2;3). D0 dai doan t an an
g khong g yz, cho hai dié A(21 1) B(123) O0daid hang AB bang
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Chuyén dé VECTO TRONG KHONG GIAN Luyén thi THPT 2025

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

A.18. B. 3V2. C. 3. D. J22.

Trong khong gian Oxyz, cho vecto a=2i+ ; —2k. Tinh d6 dai ctia vecto 4.

A. 1. B. 4. C. 5. D. 3.

Trong khong gian Oxyz, cho @ = (2; —1;3). Toa dd cua vecto 24 la

A. (4,-2;3). B. (4-13). C. (4-2;6). D. (4,-2;5).

Trong khong gian Oxyz, cho 2 véc to a= (-2;2,-4) va b= (-3;3;-6). Khéang dinh nao sau
day dang?

A. 2b=3a. B. 2a=3b. C. -2a=3b. D. -2b=3a.

Trong khong gian Oxyz, cho hai vecto a=(-4;5-3), b=(2,-2;1). Tim toa dd ctia vecto
x=a+2b.

A. x=(0;-11). B. x=(0;1-1). C. x=(-89;-5). D. x=(23-2).

Trong khong gian Oxyz, cho hai vecto u= (—1;1;3) va V= (—2 1 —3) . Tinh |2ﬁ - 3z7|.

A.~N242 B. /216 . C. V152 . D. V322.

Trong khéng gian Oxyz, cho a=2j—3k, b=4i+ j+k . Tinh do dai cua v =2a—b

A T4 B. 3J6. C. 5v2. D. V42,

Trong khong gian Oxyz, cho hai diém A(1;2;—3) va B(—3; 4;5). Tim toa do trung diém |
cua doan th:fmg AB.

A. 1(-131). B. 1(-1-31). C. 1(-214). D. 1(2,-1-4).

Trong khong gian Oxyz, cho doan thing AB c6 trung diém I. Biét A(2;1;-1), 1(1;2;0). Khi
dé6, diém B co toa dod la

A. (L-1-1). B. (3;0,-2). C. (0;3;1). D. (-L1;1).

Trong khong gian Oxyz, cho tam gidc ABC véi A(1;3;4),B(2;-10),C(3,1;,2). Toa do trong

tam G cua tam gidac ABC la

A. 6(3;5;3). B. G(2-12). C. G(2,12). D. G(6;3;6).

Trong khong gian Oxyz, cho hai diém M (-1;2;3) va N(-2;1,-3). Toa d0 trong tdm ctia tam
giac OMN la

A. (-130). B, (_g;g;oj. C. (-L-1-6).  D. (-1L3).

Trong khong gian Oxyz, cho tam gidc ABC c6 trong tam G(2;1,0) va A(L410),B(2;3;5).
Toa dd diém C la

A. (4,2,-1). B. (-6,-20). C. (3-1-5). D. (-12;0;8).

Trong khéong gian Oxyz, cho cac diém A(L-2;3), B(0;1;,-2), E(3;2;2). Goi C(m;n;p) la

diém thoa man E 1a trong tdm ctia tam giac ABC . Téng m+n+ p béang

10 D. 20.

A.13. B. 15. C. 3
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Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Trong khong gian Oxyz, cho tam giac ABC co A(l;—l; —2) va trong tam G(2;1; —3). Toa dd
ctia vecto U= AB+ AC Ia

A. (3,63). B. (3,6,-3). C. (3,-3:6). D. (3,2,1).

Trong khong gian OXxyz, cho tam giac ABC biét A(l;—3;3),B(2;—4;5),C(a;—Z;b) va G(Z;c;3) la

trong tam. Tong a+b+c bang

A. 5. B. 3. C. 1L D. —-1.

Trong khong gian Oxyz, cho AABC c6 A(2;1;-2), B(-112), C(7;-1;2). Do dai trung tuyén
AM bang

A.53. B. 23. C. 3V2. D. 4V2.

Trong khong gian Oxyz, cho tit dién ABCD c6 A(1;0;0),B(0;2;0),C(0;0;3), D(1;2;3). Tim toa
do trong tam G cua tir dién ABCD.
A. G(l 1. gj B. G(l;l;ﬁj. C. G(g 4, 2} D. G(2;4;6).

42 4 2 2 33
Trong khong gian Oxyz, cho t& dién ABCD vdi A(l;O;Z), B(—2;1;3), C(3;2;4), D(6;9;—5).
Tim toa do trong tam cua tix dién ABCD.
A. (2,3-1). B. (2,-31). C. (231). D. (-2;31).
Trong khong gian Oxyz, cho tam gidc ABC voi A(L1;1), B(-110), C(412). Chu vicua
tam giac ABC bang

A.\/E+2x/§. B. \/E+\/§+\/1_O.
C. \/E+\/§+\/ﬁ. D. 2+2\/§.

Trong khong gian Oxyz, cho tam gidc ABC voi A(L11), B(-110), C(412). Chu vicaa

tam gidc GBC véi G 1a trong tdm tam giac, bang

Trong khong gian Oxyz, cho tam giac ABC voi A(7;11), B(-13;0), C(2;3;2). Biét di€ém
D 1a diém sao cho tit giac ABCD 1a hinh binh hanh. Chu vi tam gidc DBC bang

A.\/@+\/134+\/1_3. B. \/@+\/1_3+x/1_3.
C. 69 ++/134 +/134 . D. 139 +4/134 +13.

Trong khong gian Oxyz, cho ba vecto a= (-11,0), b= (L5 O),Ez (L11). Vecto U=a-b+c c6
toa do la
A.u=(-111). B. u=(-L-L1). C. u= ( L-1-1). D. u=(-1L-1).
Trong khong gian Oxyz,cho ba vecto a=(5;7;2),b =(3;0;1),¢ =(-6;1,-1). Tim toa d6 cua
vecto M=3a—-2b+¢C.

m=(3,-22;3). B. m=(3;22;,-3). C. m=(-3,22,-3). D. m=(3223).
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Luyén thi THPT 2025

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Trong khong gian Oxyz, cho d=(2;-3;3), b =(0;2,-1), C= (3;-15). Tim toa dd cua vecto
U=28a+3b-2¢.

A. (10;-2;13). B. (-2,2,-7). C. (-2-2,7). D. (-2,2,7).

Trong khong gian Oxyz, cho hai vecto a= (-1;3;-3) va b= (2;1;-2). Toa d6 ctia vecto b—a

la

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

Trong khong gian Oxyz, cho hai vecto ﬂ=(1;3;—2) va \7=(2;1;—1). Toa dd ctia veto U—V Ia
A. (3;4;-3). B. (-1;2;-3). C. (-1;2;-1). D. (1;-2;1).

Trong khong gian Oxyz, cho ba vecto a= (1; -1 2), b= (3; 0; —1) va C= (—2; 5;1) . Vecto
d=a+b-c cotoaddla

A. (6;0,-6). B. (0;6;-6). C. (6,-6;0). D. (-6;6;0).

Trong khong gian Oxyz, cho céc véc to U=2i—-2]+Kk, V= (m; 2;m +1) v6i m 1a tham sd thue.
Cé bao nhiéu gia tri cuia m dé ‘l]‘ = M ?

A.0. B. 1.

Trong khong gian Oxyz, cho d= (—1; 2;3),

—

0

2. D. 3.
b=(2-34), ¢=(34-5), d=(-45-1). Hay

phan tich vecto d theo 3 vecto &, b, C.

Ad=5 -5 174 B go_25,99;. 17«
96~ 48 96 96° 48 96

C d=-25,3p ¢ D g ¥, 175, 59,
48° 96 96 96 96 48

Trong khong gian Oxyz, cho toa d6 diém A(3;-2;1). Goi H 1a hinh chiéu ctia diém A trén
truc Ox . P9 dai doan thang AH bang

A.3. B. 10. C. 1. D. 5.

Trong khong gian Oxyz, cho hai vecto @ =3]+k va b= (1,m;6). Gia tri ctia tham s6 m d€ a
vuong goc voi b 1a

A. m=3. B.m=-2. C. m=-3. D. m=2.

Trong khong gian Oxyz, cho ba diém A(L-21); B(-3;,0) va C(2;m;-5). Tim m biét tam giac
ABC vuodng tai A.

8 4

A.m=—. B. m=—. C. m:—ﬂ. D.m:—g.
3 3 3 3

Trong khong gian Oxyz, cho ba diém M (2;3;-1), N(-LL1) va P(L;m+12). Biét tam gidc
MNP vudng tai N . Khang dinh nao sau day dung?
A.m=-2. B. m=2. C. m=4. D. m=-4.
Trong khong gian Oxyz, cho tam gidc ABC c6 toa do cac dinh A(2;-14), B(0;-10),
C(3; —2;m+2). Tim M dé tam gidc ABC vuong tai A.

5 3

A —. B. —.
2 2

C. 6. D. 2.

L6op Toan thay Lé Ba Bao TP Hué
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Cau 55:

Cau 56:

Cau 57:

Cau 58:

Cau 59:

Cau 60:

Cau 61:

Cau 62:

Cau 63:

Cau 64:

Cau 65:

Cau 66:

Trong khong gian Oxyz, cho hai diém A(l; 2; O) , B(2; -1 1). Tim diém C c6 hoanh d6 duong
trén truc Ox sao cho tam giac ABC vuong tai C.
A. C(3,0;0). B. C(2;0;0). C. C(10;0). D. C(5;0;0).
Trong khong gian Oxyz, cho hai diém A(12;-1), B(2;-13). Tim toa d6 diém | thoa man
1A+21B=0.
A. I(—§;O;§]. B. (E 2. OJ C. |(§;0;§j. D. (Og §)

3 '3 33 3 3 33
Trong khong gian Oxyz, cho 2 diém B(l; 2;—3) va C (7;4;—2). Néu diém E thoa man déng
thitc CE =2EB thi toa d6 diém E la

A. 3;§;—§. B. §;3;—§. C. 3;3;—§ D. 1;2;1
3 3 3 3 3 3

Trong khong gian Oxyz, cho hai vecto @ = (0;1;—2), PR= (—2;—1;0) va diem M (1;—2;2)
trung diém cta doan QR. Toa d6 diém Q 1a

A. (-15-2). B. (-2;2;-3). C. (0;13). D. (2,-11).

Trong khong gian Oxyz, cho bon di€ém A(2;0;0), B(0;2;0), C(0;0;2) va D(2;2;2). Goi M

va N Ian lwot 1a trung diém cua AB va CD. Toa d¢ trung diém | cua doan théng MN 1a

A. 1(31,0). B. I(% ; 1) C. 1(331). D. 1(3-12)
Trong khong gian Oxyz, cho hai vecto &=(2;-14); b =(-3,0;2). Khi d¢, cos(é;ﬁ) bang
2 1 -1 2
A —. B. —. C. —. D. -——.
\273 \/273 273 273

Trong khong gian Oxyz, cho u= (-1;3;2), \7=(—3;—l;2). Khi d6, uv bang
A.3. B. 2. C 4 D. 10.

Trong khong gian Oxyz, cho hai vécto U= (L,-2;3) va V= (2;-2;1). Tich vd huéng uv bang
A.9. B. 1. C. 3. D. -1.

Trong khong gian Oxyz, cho céac vecto a= (1,0;3) va b= (=2;2;5). Tich v6 huéng é(é+6)

bang
A. 25 B. 23. C. 27. D. 29.

Trong khong gian Oxyz, cho ba vécto a= (-5 1;0),6= (L 1;0),E= (LL1). Trong cac ménh dé

sau, ménh dé nao sai?

A bLC B. [a|=+2- C. alb- D. [d|=+3-

Trong khong gian Oxyz, cho ba diém A(3;2;1),B(-1;3;2),C(2;4;-3). Tinh tich v6 hudéng
AB.AC.

A. 6. B. 10. C. 2. D. 2.

Trong khong gian Oxyz, cho hai vecto a= (2,1,-1); b= (4;3;m). Tim m d¢ (é, 6) =90°.

A. m=-5. B. m=5. C. m=1. D. m=-2.

Lép Toan thay Lé Ba Bao TP Hué 0935.785.115
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Cau 67:

Cau 68:

Cau 69:

Cau 70:

Cau 71:

Cau 72:

Cau 73:

Cau 74:

Cau 75:

Cau 76:

Cau 77:

Cau 78:

Trong khong gian Oxyz, cho hai vecto a= (12,0) va b= (-13;0). Tinh géc gitra hai vecto

do.

A. 45°, B. 135°. C. 30°. D. 60°.

Trong khong gian Oxyz, gdc gitra hai vecto a= (1;2;-2) va b= (-1;-1;0) bang

A. 60°. B. 135°. C. 30°. D. 45°.

Trong khong gian Oxyz, cho hai vecto U =(0;-10) va v = (\/5;1; 0). Géc gitta U va Vv béng
A. 30°. B. 120°. C. 60°. D. 90°.

Trong khong gian Oxyz, cho hai vecto u= (—1; 3 2) va V= (—2;0; —1). Khzfmg dinh nao dwdéi
day dung?

A UuLv. B. cos(ﬁ;G):%. C. u,v cling phuong. D. (u,v)=30°.

Trong khong gian Oxyz, cho hai vecto Q= (2; 1; —2), b= (0; 2.2 ) Tat ca gia tri cia m d€ hai

véc to u=2a+3mb va v=ma-b vudng goc vdi nhau la

A 12426 g V26 +\2 c 226442 D 26442
A TR e e e
Trong khong gian Oxyz, goc gitta hai vecto | va u= (O; —3; 1) la
A. 30°. B. 120°. C. 150°. D. 60°.
Trong khong gian Oxyz, cho a:(X;O;l), \7=(x/§; \/5;0). Tim x dé goc gitra U va v bang 60°.
A. x=1. B. x=0. C. x=41. D. x=-1.
Trong khong gian Oxyz, cho ba diém A(1,10),B(1;2;-1),C(0;L1). Tinh gbc gitra hai vecto
AB va AC.
A. 60°. B. 120°. C. 30°. D. 150°.
Trong khong gian Oxyz, cho hai di€ém A(1;0;0) va B(—\/é;l; 0) . S0 do géc AOB cutia tam giac
OAB bang
A. 30°. B. 120°. C. 150°. D. 60°.

Trong khong gian Oxyz, cho vecto a= (-m;2;m) va b= (m;1;0) véi meR.Goi S la tap hop
tat ca céc gia tri thuc cia m d€ géc gitta hai vecto a,b c6 s8 do bing 90°. Tich cac phan tir
ctia S bang

A -2. B. /2. C. 2. D. V2.

Trong khong gian Oxyz, cho vec to U= (LL-2), V= (L0;m). Tim tat ca gi tri ciia M dé goc

gitta u, v bang 45°.

A.m=2-6. B m=2+6. C. m=2+6. D. m=2.
Trong khong gian Oxyz, cho diém A(0;-2;-1) va B(L-12). Tim toa d6 diém M sao cho
MA = 2MB.
A. M E;—ﬂ;l. B. M 1;—§;1 . C. M(2,0;5). D. M(-L-3;-4).
3 3 2 22

Lép Toan thay Lé Ba Bao TP Hué 0935.785.115
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Cau 79:

Cau 80:

Cau 81:

Cau 82:

Cau 83:

Cau 84:

Cau 85:

Cau 86:

Cau 87:

Cau 88:

Cau 89:

Trong khong gian Oxyz, cho hai diém A(4; 2;1), B(-2; -1 4). Diém M (a; b; ¢) thoa man

AM +3BM =0.Khi d6, 2a+b+c bing

A. 2. B. 3. C. E D. 6.

2
Trong khong gian Oxyz, cho hai diém A(l; 0;—1), B(—l;—1;2). Piém M ndm trén truc
Ox va cach déu hai diém A,B co toa dd la
A. (0;-2;0). B. (1,0;0). C. (0;1;2). D. (-1;0;0).
Trong khong gian Oxyz, cho hai diém A(L3;4) va B(L0;1). Diém M ndm trén truc Oz va
cach déu hai diém A, B c6 toa d0 la

A. (0;0;4). B. (2,0,0). C. (0;0;2). D. (0;4,0).

Trong khong gian Oxyz, cho hai diém B(0;3;1), C(—3;6;4). Goi M la diém nam trén doan
BC sao cho MC = 2MB . Tinh toa d0 diém M .

A. (-1;4;,-2). B. (-1;4;2). C. 1;,—-4,-2). D. (-1,—-4;2).

Trong khong gian Oxyz, cho hai diém A(1;2;3), B(-2;—-4;9). Diém M thudc doan AB sao
cho MA=2MB . D¢ dai doan thang OM 1a

A.5. B. 3. C. /54. D. J17.

Trong khong gian Oxyz, cho ba diém A(l;l;l), B( 2:3: 2), C (3; -1 3) . Tim toa d0 diém D sao
chobén diém A, B, C, D lap thanh mét hinh chir nhat.

A. D(43;4). B. D(4;,-14). C. D(2-32). D. D(4;L4).

Trong khong gian  Oxyz, <cho hinh chét nhat ABCD  trong do
A(-11;2),B(2;0;3), C € Ox,D(a;b;c). Tinh gi4 tri biéu thic P=a+b+c.

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

Trong khong gian Oxyz, cho ba diém A(2;-15), B(5;-5;7); M(x;y;1). Khi A B,M thang
hang thi gia tri caa x;y la

A. x=4,y=-T7. B. x=—-4,y="7. C. x=4,y=T7. D. x=-4;y=-7.

Trong khong gian Oxyz, cho ba diém A(O;l;—l), B(1;2;0);C(m;n;0). Tim M,N sao cho ba
diém A, B,C thang hang.

A.m=Ln=1. B. m=1Ln=2. C. m=2,n=1. D. m=2,n=2.

Trong khong gian Oxyz, cho ba diém A(—l; 2; —3),B(1; 0;2), C(x; v —2) théng hang. Tinh tong
X+ .

A x+y=17. B. x+y=1—51.
Trong khong gian Oxyz, cho hai diém A(-2;2; —1) , B(O;—l; - 2) . Toa d6 diém M thudc mit

C. x+y=1. D. x+y=——.

phéng (OXy) sao cho ba diém A,B,M thing hang la
A. M (4,-5,0)-. B. M(-4;5;0)-. C. M(4;5;0)-. D. M(-4;-5;0)-
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Cau 90:

Cau 91:

Cau 92:

Cau 93:

Cau 94:

Cau 95:

Cau 96:

Cau 97:

Cau 98:

Cau 99:

Trong khéng gian Oxyz, cho hai diém A(-2;2;-1), B(0;-1;-2). Dudng thang AB cit mat

phéng (Oxy)tai diém M . Tim toa do diém M .

A. M (4;-5;0)-. B. M(—4;5;0)-. C. M(4;5;0)-. D. M(—4;-5;0)-

Trong khong gian Oxyz, cho hai diém A(-2;3;1) va B(5; 6; 2). Duong thang AB cit mit

phéng (Oxz) tai diém M . Tinh ti s6 %

A M _1 . AM _, c AM_1 p. AM _
BM 2 BM BM 3 BM

Trong khong gian Oxyz, cho hai diém A(—4;1; 5); B(1;5;—3). Goi C la giao diém cua duong

3.

théng AB va mat phéng (Oyz) . Trong cac khéng dinh sau, khéng dinh nao dang?

A.Ez—%ﬁé. B. AB=5BC . C. AC = 4BC. D. AC = _4BC

Trong khong gian Oxyz, cho ba diém A(1;2;-1), B(2;-13), C(—4;7;5). Toa d6 chan duong
phan giac trong goc B ctia tam giac ABC la
A. (-2,111). B. (—3;1—1;1). C. (gl—llj D. (1—1;—2;1)
3 3 3 33 3
Trong khong gian Oxyz, cho tam gidc ABC, cé A(l; 3; —1) ; B(—l;l; —1), C(3; -3; —1). Toa do

chan duong phan giac trong ctia goc B 1a
A (2;1; —1) : B. (1;%;—1j : C. (2-1-1). D. (3-1-1).

Trong khong gian Oxyz, cho tam gidc ABC, c6 A(0;—4;0); B(-5;6;0), C(3;2;0). Toa dd
chan duong phan gidc ngoai cua goc A la

A. (15,-4;0). B. (12;10). C. (-312,0). D. (311).

Trong khong gian Oxyz, cho tam gidc OAB, c6 O la gdc toa d6, A(0;2;1); B(0;4;-2). Toa do
chan duong phan gidc ngoai cua goc O la

A. (0;0;4). B. (2,1,0). C. (0:32). D. (3,0;1).

Trong khong gian Oxyz, cho ba diém A(1;2;3),B(0;1,1),C(L0; -2 ). Tim toa d6 diém M nam
trén mat phang OXZ sao cho MA? +2MB? +3MC? dat gia tri nho nhat.

A. M(E;O;—lj. B. M(E;O;—gj. C. M(—E;O;lj. D. M(O;g;—l].
3 6 3 3 3 6 3 6

Trong khong gian Oxyz, cho hai diém A(6;-3;4), B(a;b;c). Goi M, N, P lan luot la giao
diém cua duong thang AB véi cac mit phang toa do (Oxy), (Oxz) va (Oyz). Biét rang
M, N, P ndm trén doan AB sao cho AM = MN = NP = PB . Gia tri ctia téng a+b+c la

A 17. B. —17. C. -11. D. 11.

Trong khong gian Oxyz, cho ba diém A(1;2;-1),B(2;3;4) va C(3;5-2). Goi | (a;b;c) 1a tam

duong tron ngoai tiép tam gidc ABC . Gid tri ctia T =a’ +b® +¢® bang
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Cau 100:

Cau 101:

Cau 102:

Cau 103:

Cau 104:

Cau 105:

Cau 106:

Cau 107:

Cau 108:

A.T:%. B. T:E. C. T=15. D. Tzﬁ.
4 2 2

Trong khong gian Oxyz, cho tam giac ABC véi toa dd cac dinh A(111),B(4;11),C(115).
Tim toa do diém | 1a tAm duong tron noi ti€p tam giac ABC.
A. 1(-2,13). B. 1(2,-13). C. 1(212). D. 1(2;2;1).

8
Trong khong gian Oxyz, cho hai diém A(2;2;1), B(_é;

w| b

8
,gj Biét 1(a;b;c) la tam duong

tron noi tiép cua tam giac OAB. Tinh S=a+b+c.

A.S=0. B. S=-1. C. S=2. . S=1.

Trong khong gian Oxyz, cho ba diém A(l; —2;2), B(—5;6;4) va C(0:L —2). b6 dai duong
phan giac trong ctia géc A cia AABC bang

i b2 c B p W
274 374 3 2
Trong khong gian Oxyz, cho tam gidc ABC 6 A(L2;-1), B(2; -1 3), C(—4;7;5). Toa dd

chan dwong phan gidc trong géc B cta tam gidc ABC la

A (E-E-EJ. B. (—E;E;lj. C. (131;—2;1) D. (-2,131).

3'3°3
Trong khong gian Oxyz, cho ba diém A(—Z; 3;1) , B (2;1; O) , C (—3; -1 1) . Tim tat ca cac diém
D sao cho ABCD 1a hinh thang c6 day AD va S,scp = 3S, ¢
D(-8-71 D(8;7;,-1
B. ( ) C. ( ) .
D(12;1;,-3) D(-12;-1;3)
Trong khong gian Oxyz, cho A(-14;2),B(3;2;1),C(-2;0;2). Tim tat ca cac diém D sao cho
ABCD la hinh thang c6 ddy AD va dién tich hinh thang ABCD gap ba lan dién tich tam giac
ABC.
A. D(9;8,0). B. D(-110;4) va D(9;8,0).
C. D(-1130;4). D. D(1130;-4) va D(-9;-8;0).
Trong khong gian Oxyz, cho tam giac ABC véi A(0; 0; 3), B(0; 0;-1), C(1; 0; —1). Tim toa
do tam | cua duong tron ngoai ti€p tam giac ABC.

A. 1(10;2). B. |(%;o;1j. C. 1(0;0;2). D. |(%;o;oj.

Trong khong gian Oxyz, cho hai diém E(1,-2;4), F(1,-2;-3). Goi M la diém thudc mit
phéng (Oxy) sao cho tong ME + MF ¢6 gia tri nho nhat. Tim toa dd cua diém M .
A. M (-12;0). B. M (-1-2;0). C. M(3-2;0). D. M(1,2;0).
Trong khong gian Oxyz, cho hai diém A(-3;2;-1), B(-10;-1). Difm M (a; b; O) théa man

MAMB nho nhat. Tinh a + 2b.
A. 0. B. 1. C. -1. D. 3.

A. D(87;-1). D. D(-12;-13).
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Cau 109: Trong khong gian Oxyz, cho hai diém A(1;2;1);B(2;—1; 3) va diém M (a;b;O) sao cho
MA? + MB? nho nhat. Gia tri cta a+b la:
A. 2. B. 2. C 1 D. 3.

IV. LOT GIAI CHI TIET

Caul: Trong khong gian OXyz, cho 2 vecto 52(2;3; —5),6:(0;—3;4),6 =(L-2;3). Tim toa do cta
vecto n=3a+2b—c.
Loi giai:
Tacé a=(2;3;-5)=3a=(6,9,-15).
b=(0;-3,4)=2b=(0;-6;8); c=(1-2;3)
=n=3a+2b-c=(55-10).
Cau2: Trong khong gian Oxyz, cho hai vec to U =(11;,0) va V =(2;0;-1). Tinh |U + 2\7|.
Loi giai:
Ta c6 || =+/2;]v|=/5; 4V =1.2+1.0+0.(-1) = 2.
Suy ra |u+2v[" =|u[" + 40V + 4[v] =2+4.2+45=30.
Vay [u+2v|=+/30.
Cau3: Trongkhong gian Oxyz, tim x;y d€ba diém A(—1;2;—3), B(1;0;2), C(x;y;—13) théng hang.
Loi giai:
Ta c6 AB(2;-2;5), AC(x+1;y—2;-10).
Ba diém A(-1;2;-3), B(1;0;2), C(x;y;-13) thing hang khi AB, AC ciing phuong
- x+1_y-2 -10 <:>{X=—5.
2 -2 5) y=06
Cau4: Trong khong gian Oxyz, tinh goc gitta hai vecto i=(1;2;-2) va b=(-1;-1;0).

Loi gidi:
Ta c6 cos(a , B) = e = L)+ 2(-1)+(22)0 - == (a,b)-135
A 22 e (af vor V2
Cau5: Trong khong gian Oxyz, cho vecto u(2;0;-1). Tim vecto v biét v cling phuwrong véi U va
uv = 20.
Loi giai:

Vi V ciing phuong véi U nén v =ku = (2k;0;-k), véi k > 0.
Taco UV =4k +k =5k =20 <> k =4 Vay v = (8,0;—4) .
Cau6: Trong khong gian Oxyz, cho tam giac ABC c6 A(0;2;-1) va B(2;0;3). Tim toa dd di€mC sao
cho G (1; 2; 2) la trong tdm tam giac ABC.
Loi gidi:
Goi diém C(a;b;c).
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

O+2+a:1
2ot 2
Vi G(12;2) 1a trong tam AABC = +3+ =2 & {b=4=C(L44).
c=4
—1+3+c:2
3

Trong khong gian Oxyz, cho hai diém A(1;2;l), B(2;—1;2). Tim diém M trén truc OX va
cach déu hai diém A, B.

Loi giai:

bDiém M trén truc Ox=M (m;O;O).

AM =(m-1-2;-1)= AM =/(m-1)’ +4+1=m?~2m+6

BM = (M—2%-2)= BM = (m—2)’ +1+4 = Jm’ —4m+9,

M céich déu hai diém A, B < AM =BM :>m2—2m+6:m2—4m+9<:>m=§.

Vay M (g;o;oj.
Trong khong gian Oxyz, cho ba diém M (2;3;-1), N(-LL1), P(Lm-13). Tim mdé tam
giac MNP vuong tai N.
Loi giai:
Tacé NM =(3;2;,-2), NP =(2;m-2;2)
Tam gidc MNP vuong tai N khi NM.NP =0 < 23+2(m-2)-4=0<m=1.
Trong khong gian Oxyz, cho hai diém A(1;-2;1), B(3;—4;1). Buong thang AB cat mat
; MB

hang (Oxz) tai M . Tinh ti s6 —.
phang (Oxz) tz VA
Loi giai:

MB _ d(B.(0x2)) _|ye| |4 _

Puong thiang AB cit mit phang (Oxz) tai M = = = =—=2,
§hans phang (Oxz) MA d(A(0x)) v\ 2

Trong khong gian Oxyz, cho ba diém A(L-11),B(3;2;-2),C(-3;L5). Tim toa d6 diém
M (X;y;z) thoa man MA—2AB =4CM .

Loi giai:
1-Xx—-2.2=4(x+3) X=-3
Tacé: MA-2AB=4CM = {-1-y-23=4(y-1) < y=—g—>|v|(—3;_g;2_57].
1-z-2.(-3)=4(z-5) 97
"5
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Cau11: Trong khong gian Oxyz, cho hai diém B(0;3;1), C(—3;6;4). Goi M la diém nam trén doan
BC sao cho MC = 2MB . Tim toa d0 diém M .

Loi giai:
Giast M X;y;z .Vi M la diém ndm trén doan BC thoa MC = 2MB nén MC = —2MB.
2Xg + Xo
M:T
Xe =Xy = —2 Xg — Xy , X, =—1
+
Hay Ve =Yy =—2 Y —Yu © yM:%@ Yy =4 .
. -1, =—2 7, — 2, 22, + 12, Zy =2
ZM:T

Vay M(—1;4;2).

Ciau 12: Trong khong gian Oxyz, cho ba diém A(—2;3;1) , B(2;1;0) , C (—3; —1;1). Tim toa d6 diém D
la diém sao cho ABCD la hinh thang c6 canh day AD va dién tich hinh thang ABCD béng 4
lan dién tich tam giac ABC.

Loi giai:
Goi D(a;b;c).
Ta cd Spgep =4S e & %d (BC, AD)(BC + AD) = 4.%d (BC, AD) BC

& BC + AD = 4BC < AD =3BC. Do ABCD I hinh thang c6 ddy AD = AD = 3BC
a+2=-15 a=-17
&4b-3=-6 <1 b=-3 = D(-17;-3;4).
c-1=3 c=4
Cau 13: Trong khong gian Oxyz, cho tam giac OAB c6 A(Z;Z;—l) va B(O; —4; 3). Tinh d6 dai dueong
phan giac trong géc AOB.
Loi giai:

M
Goi M la chan duong phan giac trong goc AOB.

Ta c6: OA=3,0B =5, theo tinh chat duwong phan giac trong;:
MA_OA_3_MA_ MA _ OA 3_ . 3.
MB OB 5 AB MA+MB OA+OB 8 8
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3 5
2%, =->(0-2 =2
X 8( ) X 4
3 1 5 11 <30
Nén: {2—y, =—>(-4-2 - oM 2-Z2 s om =2
én Y 8( )<< 4 Yu 4:> (4, 4,2J:> 1
3 1
1z, =—>(3+1 ==
Z,, 8( +1) Z,, 5

Cau14: Trong khong gian Oxyz, cho hai diém M(2;2;1), N [—g,%,g] Tim toa do tam duwong tron

noi tiép tam giac OMN .

Loi giai:

Ta c6 bai todn bai toan sau

Trong tam gidgc ABC, | la tdm dwong tron not tiép AABC ta co: a.lA+b.IB+cIC=0.
véi BC=a; AC=b; AB=c.

That vay:

B e c
Goi A’ 1a chan duwong phan giac trong ké tir A.
iﬁz%ﬁ@bﬁ\%ca:@l
v C C p_b+c

IA=——Al = Al
A'B ac a

b+c
o alA+bIB+cIC +bBA' +cCA'=0 < alA+bIB+cIC=0 do 1

Al < alA+ btc IN=0

Ap dung cong thiic trong tam gidc OMN , ta duoc: OM IN4+ON.IM +MN.IO=0

_ OM .xy +ON.xy +MN.x, 0
' OM +ON + MN
Sy = OM.y,+ON.y, +MN.y, 9
OM +ON +MN
_OM.z+0ON.zy, + MN.z, 1
' OM +ON +MN

Vay diém 1(0;1,1) la diém can tim.
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Ciau15: Trong khong gian Oxyz, moét hinh ch nhat ¢ hai dinh khong lién ti€p c6 toa do la
(3-2:243), (-3:2,-2/3); hai dinh con lai ndm trén mat phang Oxy c6 hoanh d¢ va tung
d6 do déu la s6 nguyén. C6 bao nhiéu hinh chit nhat nhu thé?

Loi giai:
Gia str: B(3;-2;2v/3) va D(-3,2,-2v3).
Ta co: gdc toa dd O(0;0;0) la trung diém cta BD.
Tt gidc ABCD 1a hinh chit nhat = O la trung diém ctia AC ( thoa diéu kién dong phang).
Goi A(a;b;0) >C(-a;—b;0).
Ta cé: BD=10=AC =10=a’+b” =25 va AB.AD=0=a’+b’>=25.
a=x4
ViabeZ = L3 — ¢6 2 hinh chit nhat.

a=13 )
abeZ = 4 — ¢06 2 hinh chit nhat.

Cau16: Trong khong gian Oxyz, cho hai di€ém A(12;-2), B(2;-1 2). Tim toa d0 diéfm M trén mit
phang Oxyz cho MA+MB dat gia tri nho nhat.
Loi giai:
Ta cé: ﬁ=(1;—3;4), mz(x—l; y—2;2+2).
Ta cé: MA+MB > AB, dau bﬁng xay ra khi M nam gitta Ava B < AM =KkAB.

3

X=—

x—1=k Xx=k+1 . i
Sy-2=-3k= y:—3k+2:>z:0:>k:5:> y:E.
z+2=4k z=4k -2 720

3.1
Vay M| —;=:0|.
iy [ 3:5:0)
Cau 17: Trong khong gian vdi hé toa do Oxyz, cho A(l; —2;3); B(2; 2;4);C (3; -3; 2). Tim toa d6 diém
M trén mat phang (Oxy) sao cho: ‘m+ MB + Wf‘ ngan nhat.
Loi giai:
Goi G la trong tam tam giac ABC suy ra G(2;-13).
Goi H la hinh chiéu vudng gbc ctua G 1én mp(Oxy) suy ra H(2;-1,0),GH =3
[MA -+ MB + MC| =[3MG]| = 3MG > 3HG = 9
Vay [MA -+ MB + MC| ngén nhat bing 9 khi M trimng H, khi d6 M (2,-1,0).
Ciau 18: Trong khong gian Oxyz, cho hai diém A(—3;3;—1) , B(2;—2;4). Tim toa d0 diém M thudc
mat phang (Oyz) sao cho biéu thic T =3MA? + 2MB? dat gid tri nho nhat.

Loi giai:
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Xét T=3MA +2MB" =3(MI +1A) +2(Mi+1B) =5MI?+5IA* + 212+ 2MI (3IA+21B)
IA®> =12
IB? =27
Khi d6: T =5MI2 +3IA% +2IB? =5MI2+90. Do d6 T, < MI . .
Goi H 1 hinh chiéu vuéng géc caa | 1én mit phing (Oyz) = H (0;1;1)
Dé thay IM >IH =T, >5IH*+90=95
Dau “=" xayra <&M =H (0;1;1).
Cau19: Trong khong gian Oxyz, cho hai difm A —1,2;2 , B 3;2;6 . Xét hai difm M, N thay doi
thudc mat phang Oxy sao cho MN =16. Tinh gia trj nho nhét cia AM + BN.

Goi | 1 diém thoa man 31A+21B=0 = I (-L11) :{

Loi giai:
Goi A' —1,2;0 , B' 3;2;0 Tan lwot la hinh chiéu caa A, B trén Oxy , khi do:

AM + BN =/ AA”+ A'M? 4+ /BB +B'N? z\/ AA'+BB'°+ A'M+B'N .
Tacé MA+A'B+B'N>MN < A'M +NB'>MN —A'B'< A'M +NB'>12.
Nén AM + BN z\/ AA+BB '+ A'M +B'N ° =482 +12? = 413.

. ; AA' A'M
bang thticc xayra & M, A, B', N theo tht tu thang hang va BB BN 3
Cau 20: Trong khong gian Oxyz, cho hai diém A(l; -3 —4) va diém B(—2;1;2). Xét hai diém M va
N thay d8i thudc mit phang (Oxy) sao cho MN = 2. Tinh gi4 trj 16n nhét cta |[AM —BN]|.

Loi gidi:

| \ 7
N \ 7

.r/-/ b+
‘n $ 1 e — g
e — ~ AR T

—— X

—1- I:*. - N~ -
2’ i ____\B' ~

')
Goi A' d6i xtng voi A qua mat phéng (Oxy). Suy ra A'(l; —3;4).
Dung BB'=NM .Khi d6é B' thudc mit phéng (Q) qua B va song song (Oxy).
Phuong trinh (Q):z=2.Va BB'=2.
Suy ra B' thudc dwong tron tam B, bankinh R= 2 trong (Q) i
Ta c6: |AM —BN|=|A'M ~MB{|< A'B'". Trong d6 A';B' cting phia so véi (Oxy).
Goi H 1a hinh chiéu ctia A" trén (Q). Suy ra H(1,-3;2).
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Suyra A'H=2,HB'<HB+BB'=5+2=7.

Khidé A'B'=vA'H? +HB"? </4+49 =53

Dau bang xay ra khi B ndm gitta B' va H va M = A'B'n(Oxy) va BB'=NM .

Trong khong gian Oxyz, cho hai diém A(2;1; —l), B (l; 2;3). Do dai doan théng AB béng
A.18. B. 3V2. C. 3. D. V22.

Loi giai:
Tacs AB=,/(1-2)" +(2-1)° +(3+1) =3V2.

Trong khong gian Oxyz, cho vecto a=2i+ ; —2k. Tinh d6 dai ctia vecto a.

A. 1. B. 4. C. 5. D. 3.

Loi giai:

Tacd a=2i+j-2k=a=(21;-2) =g =2 +1'+(-2) =3.

Trong khong gian Oxyz, cho @ = (2; -1 3) . Toa d6 cua vecto 24 la

A. (4,-2;3). B. (4-13). C. (4-26). D. (4;,-2;5).

Loi giai:

Ta cé @=(2;-13) suyra 2d=(4;-2;6).

Trong khong gian Oxyz, cho 2 véc to a= (—2;2;—4) va b= (—3; 3; —6). Khéng dinh nao sau

day dung?

A 2b=3a. B. 2a=3b. C. -2a=3b. D. -2b=3a.

Loi giai:

Dé thay 2b=(-6;6;-12),3a=(-6;6;-12)=2b=3a.

Trong khong gian Oxyz, cho hai vecto 5:(—4; 5,-3), 6:(2;—2;1). Tim toa d¢ cta vecto
x=a+2b.

A ;<:(O;—1;1). B. ;(=(O;1;—1). C. ;<=(—8;9;—5). D. i:(2;3;—2).

Loi gidi:

Tacé x=a+2b=(-4+2.2,5+2.(-2);-3+2.1)=(0;1,-1).

Trong khong gian Oxyz, cho hai vecto u= (-1;,1;3) va V= (-2;1;-3). Tinh |217¢ - 3z7|.

A. V242 . B. v216 . C. V152 . D. +322.
Loi giai:

Ta c6: 20 —3V=(4;-115). Suy ra [2i—35|= v/242 .
Trong khong gian Oxyz, cho a=2j—3k, b=4i+ j+k. Tinh do dai cia v=_2a-b.

A 74 B. 36. C. 52. D. J42.
Loi giai:

G:zé-ﬁ:2(2]—3E)—(4T+]+E):4]-6E-4T-]-|’<’=—4T+3]—7i<’
(~4:3i-7) =V|=(-4) +3 +(-7) =74
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Ciu 28: Trong khong gian Oxyz, cho hai diém A(1;2;—3) va B(—S; 4;5). Tim toa dd trung diém |
ctua doan théng AB .
A. 1(-131). B. 1(-1-31). C. 1(-2,14). D. 1(2,-1-4).
Loi giai:

_XatXs

| -1
2

Toa b trung diém | cua doan thing AB Ia |y, = yA;yB =3 —1(-131).

2, +17
' 2
Cau 29: Trong khong gian Oxyz, cho doan théng AB ¢6 trung diém I. Biét A(Z;l;—l), I (1; 2;0). Khi

=1

do6, diém B o toa dod la
A. (L-1;-1). B. (3;0;-2). C. (0;3;1). D. (-1,1;1).
Cau 30: Trong khong gian Oxyz, cho tam gidc ABC voi A(L;3;4),B(2;-10),C(3;12). Toa do trong
tam G cua tam giac ABC la
A. 6(3;2;3). B. G(2,-12). C. G(212). D. G(6;3,6).
Loi giai:
Theo cong thitc trong tam ctia tam gidc, ta cd: G (2;1; 2) .

Cau 31: Trong khong gian Oxyz, cho hai diém M (-1,2;3) va N(-2;1;,—3). Toa d¢ trong tam ctia tam

giac OMN 1la
A. (-110). B. (—g;g;oj. C. (-L-1-6). D. (-113).
Loi gidi:
_ Xo Xy + Xy
© 3
Goi G 1a trong tim AOMN = 1 y, =W:G(—m;o).
15412y, +12,
¢ 3

Cau 32: Trong khong gian Oxyz, cho tam gidc ABC c6 trong tam G(2;1,0) va A(11;,0),B(2;3;5).
Toa d6 diém C la
A. (4,2-1). B. (-6,-2,0). C. (3-1-5). D. (-12;0;8).
Loi giai:
Xe =3Xg — X5 — Xg X, =3.2-1-2=3
Vi G latrong tam AABC nén Y, =3y — Yo~ Y & 1Y =3.1-1-3=-1
2. =375 —1,— 1, 2. =3.0-0-5=-5
Do dé: C(3;,-1,-5).
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Cau 33:

Cau 34:

Cau 35:

Cau 36:

Trong khong gian Oxyz, cho cac diém A(L-2;3),B(0;1-2), E(32;2). Goi C(m;n;p) la
diém thoa man E 1a trong tdm ctia tam giac ABC . Téng m+n+ p bang
10

A.13. B. 15. C. 3 D. 20.
Loi giai:
XE:xA+xB+xC
3
Vi E la trong tam caa tam gidc ABC nén q Y =w.
Ly +Zg+12;
7, =~ B €
3
3:1+0+m
” s
Thay s6 duoc 2=%+n<:> n=7=m+n+p=20
,_3-2+p p=5
3

Trong khong gian Oxyz, cho tam giac ABC c6 A(L—1-2) va trong tam G(2;1-3). Toa do
ctia vecto U= AB+AC 1a

A. (3,63). B. (3,6;-3). C. (3,-36). D. (3,2,1).

Loi giai:

Goi M la trung diém canh BC.

Ta cé: U= AB+AC = 2.AM =2.§.E=3E=(3;6;—3).

Trong khéng gian OXyz, cho tam giac ABC biét A(l;—3;3),B(2;—4;5),C(u;—Z;b) va G(2;c;3) la

trong tim. Tong a+b+c bang

A. 5. B. 3. C 1l D. —1.
Loi giai:

Vi G la trong tam ctia tam giac ABC nén ta co:

3Xg = X, + Xg + X 6=1+2+a a=3

Vs =YatYs+ Y. &13=-3-4-2&c=-3

32, =2,+ 12, + 12, 9=3+5+b b=1

Vay a+b+c=1.

Trong khong gian Oxyz, cho AABC c6 A(2;1;-2), B(-112), C(7;-1;,2). Do dai trung tuyén
AM 1a

A.543. B. 243. C 2. D. 42.

Loi gidi:

Goi M 1 trung diém BC suy ra M (3;0;2).

Vay AM =/(3-2)" +(0-1)° +(2+2)° =3V2.
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Cau 37: Trong khong gian Oxyz, cho tit dién ABCD c6 A(1;0;0),B(0;2;0),C(0;0;3),D(L2;3). Tim toa
do trong tam G cua tir dién ABCD.

A. G llg ) B. G 1;1;§ ; C. G Z;5;2 ) D. G(2;4;6).
4 2 4 2 2 33
Loi giai:

Trong tam G cuta tit dién ABCD la trung diém ctia trung doan cua t dién ABCD .

Ta c6 toa d trung diém caa ABla | (%;1; Oj, toa do trung diém cuia CD1a J (% 1 3} .

Vay trong tam G cua ti dien ABCD c6 toa do la (% 1 gj

Céau 38: Trong khong gian Oxyz, cho ti dién ABCD véi A(l;O; 2), B(—Z;l; 3), C(3;2;4), D(6;9;—5).
Tim toa do trong tam cua tx dién ABCD.
A. (2:3-1). B. (2,-31). C. (2,31). D. (-2;31).
Loi giai:
Goi G (X; Y; Z) la toa d¢ trong tam cua ti dién ABCD ta c6:

= Xt Xg T X +Xp X:1—2+3+6
4 4 X =2
y:yA+yBZyC+yD© y:0+1:2+9 y=3.
,_latZat 2o+, ,_2+3+4-5 z=1
4 4

Cau39: Trong khong gian Oxyz, cho tam giac ABC véi A(L1;1), B(-110), C(4;12). Chu victa
tam gidc ABC bang

A.@+2\/§. B. \@+\E+@.
C. V13+/5+410. D. 2+245.

Loi gidi:

Ta co:

AB=(-2,0;-1) = AB=4J(~2)’ +0* +(-1) =5
AC =(3,0;1)= AC =/ +02+12 =10
BC =(5,0;2) = AB =+/5" + 02 +2° = /29
Vay chu vi tam giac ABC bang V29 ++/5+4/10
Cau40: Trong khong gian Oxyz, cho tam giac ABC véi A(L11), B(-1L10), C(4;12). Chu victa

tam giac GBC véi G 1a trong tdm tam gidc, bang

A.@wﬁ. o @w@
¢ BB g p. 20 g
Loi giai:
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X, + Xg + Xe
A 4
3 Xng
Vi G la trong tam cua ABC nén: yG:L\;_’_yC@ Yo =1 36(%1&)
Z,+12,+1, 2 =1
7, =428 ¢
3
@{—Zo 1:>GB J Z +0%+ (1)2=*/_
3 3
@z( +02+l2 %3
BC =(5;0;2) :>AB:x/52+02+22:\/_
. 73 +/58
Vay chu vi tam gidc ABC bang \/_—3\/_4—@

Cau41l: Trong khong gian Oxyz, cho tam gidc ABC voi A(7;1;1), B(-13;0), C(2;3;2). Biét diém
D la diém sao cho t& giac ABCD 1a hinh binh hanh. Chu vi tam giac DBC bfing

A. /69 +134 +13. B. /69 +/13++/13.
C. /69 ++/134 +/134 . D. 139 ++/134 +413 .
Loi giai:

Goi D(X;y;z). Tacé: AB=(-8;2;-1); DC=(2-x3-y;z-2).
2—-x=-8 x =10
Dé t¢ gidc ABCD 1a hinh binh hanh thi AB=DC = 3-y=2 <<y=1 = D(10;1;3)
2—-71=-1 z2=3
Ta c6: DC =(-8;2;—1)= DC =+/69 ; BC =(3;0;2) = BC =+/13
DB =(-112;-3)= DB =+/134
Vay tam gidc DBC c6 chu vi 1a /69 ++/134 +1/13.
Cau 42: Trong khong gian Oxyz, cho ba vecto a= (—1;1;0),6: (1;1;0),8= (L31). Vecto U=a-b+c c6
toa d6 la
A u=(-111). B. u=(-1-L1). C u=(-L-L-1). D.u=(-L%-1).
Loi gidi:
Ta c6: U=(-L11).
Cau 43: Trong khong gian véi hé toa do Oxyz, cho ba vecto d = (5; 7; 2) b= (3; 0;1),6 = (—6;1; —1) . Tim
toa d6 cua vecto m=3a— 2b +¢C .
m=(3;,-22;3). B. m=(3;22;,-3). C. m=(-3;22;-3). D. m=(3223).
Loi gidi:
Tacé M=3d-2b+C =(3.5-2.3-6;3.7-2.0+1,3.2-2.1-1)=(3,22;3).
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Trong khong gian Oxyz, cho d=(2;-3;3), b =(0;2,-1), C= (3;-15). Tim toa dd cua vecto
U=2a+3b—2¢.
A. (10;-2;13). B. (-2,2,-7). C. (-2-2,7). D. (-2,2,7).

Ta c6: 2d=(4;-6;6), 30 =(0;6,-3), —2C =(-6;2;-10)
Suy ra U =28 +30 —2¢ =(-2;2;-7).
Trong khong gian Oxyz, cho hai vecto a= (-1;3;-3) va b= (2;1;,-2). Toa d6 cua vecto b—a

Ia
A. (3;2;-1). B. (1;4;-5). C. (1,-2;3). D. (3;-2:1).

Tacé b—a=(2+1;1-3;-2+3)=(3;-2;1).
Trong khong gian Oxyz, cho hai vecto G=(1;3;—2) va \7=(2;1;—1). Toa dd ctia veto U—V i
A. (3;4;-3). B. (-1;2;-3). C. (-1;2;-1). D. (1;-2;1).

Ta cé: U—v=(-1;2;-1).
Trong khong gian Oxyz, cho ba vecto a= (1; -1 2), b= (3;0; —1) va C= (—2;5;1). Vecto
d=a+b-c ¢6 toa do la
A. (6;0,-6). B. (0;6;,-6). C. (6;-6;0). D. (-6;6;0).
X; =1+3-(-2)=6
Tacéd=a+b-ce{y, =-1+0-5=-6=d =(6;-6;0).
z;=2+(-1)-1=0
Trong khong gian Oxyz, cho cac véc to u=2i— 2] +K, V= (m; 2;m +1) v6oi m 1a tham s6 thuec.
C6 bao nhiéu gié tri ciia m dé |u|=|v[?

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

Tacd U =(2-21). Khi do: |u| =2 +(-2)" +1° =3,
M:\/m2+22+(m+l)2 =+2m?+2m+5.

Do d6 ‘G‘z‘?/‘c>9=2m2+2m+5<:>m2+m—2=0<:{

m=1

m=-2

Vay 6 2 gia tri cia m thoa yéu cau bai toan.

Trong khong gian Oxyz, cho d=(-12;3), b=(2-34), ¢=(3,4-5), d= (-4;5;-1). Hay

—

phan tich vecto d theo 3 vecto &, b, C.
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Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

_-a=9—75—§5—£6. B. a=—9—7§+§5+£6.
96 48 96 96 48 96
C. 82—5—gé+9—76—£6. D. a=_9_7§+£6+@6_
48 96 96 9% 96 48
Loi giai
-m+2n+3p=-4
Giasw d=ma+nb+pc. o {2m-3n+4p=5 em=ol n=->2 p-_17
96 48 96

3m+4n-5p=-1
Trong khong gian Oxyz, cho toa d6 diém A(3;-2;1). Goi H 1a hinh chiéu ctia di€ém A trén
truc Ox . P9 dai doan thang AH bang
A.3. B. J10. C. 1. D. 5.
Loi giai:
Ta c6: H la hinh chiéu caa di€ém A trén truc Ox suy ra toa d6 diém H (3;0;0)

Vay AH =/(3-3) +(0+2) +(0-1)’ =+5.

Trong khong gian Oxyz, cho hai vecto @ = 3]+ K va 6(1; m; 6)- Gi4 tri thuc ctia tham s6 m
dé€ a vudng goc voi b bang

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

Loi giai:

Ta co: a=(0;3;1) va b (1; m; 6)-

d vuong goc voi b <dab=0c3m+6=0cm=-2.

Trong khong gian Oxyz, cho ba diém A(L-21); B(-3;,0) va C(2;m;-5). Tim m biét tam giac
ABC vuodng tai A.

A.m:g. B. mzf. C. m:—ﬁ. D.m:—g.
3 3 3 3
Loi giai:

Ta c6 AB(-4;3,-1); AC(Lm+2;-6).

Tam gidc ABC vudng tai A <> AB.AC =0 -4.1+3(m+2)-6.(-1)=0=m=

= Ww| oo

Trong khong gian Oxyz, cho ba diém M (2;3;-1), N(-LL1) va P(Lm+
MNP vuong tai N . Khang dinh nao sau day dung?
A.m=-2. B. m=2. C. m=4, D. m=-4.
Loi giai:
Ta cd: MN =(~3;-2;2) va PN =(~2;,-m;-1).
Do tam giac MNP vuodng tai N nén MNPN=0<6+2m-2=0cm=-2.
Trong khong gian Oxyz, cho tam gidc ABC c6 toa dd cac dinh A(2;-14), B(0;-10),
C(3-2;m+2). Tim M dé tam gidc ABC vudng tai A.
5 3

A —. B. —. C. 6. D. 2.
2 2

;2). Biét tam giéc
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Cau 55:

Cau 56:

Cau 57:

Loi gidi:
Ta c6: AB =(—2;O;—4);E =(L-Lm-2).

AABC vuéng tai A<> ABAC =0 -2-4(m-2)=0 < —2-4m+8=0< m=g.

Trong khong gian Oxyz, cho hai diém A(l; 2; 0) , B(Z; -1 1). Tim diém C c6 hoanh d6 duong
trén truc Ox sao cho tam giac ABC vuong tai C.
A. C(3,0;0). B. C(2;0;0). C. C(1,0;0). D. C(5;0;0).
Loi giai:
Do C c6 hoanh d6 duwong trén truc OX nén C(X;O;O), x>0.
Ta cé: AC =(x-1-2;0), BC =(x-21-1).
Vi tam giac ABC vuong tai C nén AC.BC =0 (x-1)(x-2)-2=0
x=0(I
c>x2—3x:0<:{ ()
x=3
Vay C(3;0;0).
Trong khéng gian Oxyz, cho hai diém A(12;-1), B(2;-1;3). Tim toa d6 diém | thoa man
1A+21B=0.
A. I(—E;Oéj. B. I(Eé; J C. I[§;O;§j. D. I(Oééj.
3 '3 33 3 3 33
Loi giai:
Goi 1(x;y;z).Khidé: IA=(1-x2-y;-1-2), IB=(2-x-1-y;3-2)
= 2IB=(4-2x;-2-2y;6-2z). Nén IA+2IB =(5-3x-3y;5-32).

5-3x=0 |*73
Tacé: IA+21B=0<{-3y=0 < {y=0.Vay I[g;O;gj
5-3z=0 5
7 =—
3

—

Trong khong gian Oxyz, cho 2 dié7mB( :2; —3) va C (7;4;—2). Néu diém E thoa man déng

thiec CE =2EB thi toa d6 diém E 1a

A. 3;§;—§. B. §;3;—§. C. 3;3;—§ D. 1;2;1
3 3 3 3 3 3

Loi giai:
Goi toa d6 diém E(x;y;z), ta co ﬁz(x—7;y—4;z+2) .
EB=(1-x2-y;-3-2)=2EB=(2-2x;4 - 2y;~6 - 2z).

Lép Toan thay Lé Ba Bao TP Hué 0935.785.115



Chuyén dé VECTO TRONG KHONG GIAN Luyén thi THPT 2025

x-7=2-2x x:z . s
Tit dang thitc CE=2EB, suy ra: {y—4=4-2y < y=3 :E[C’,;g;—gj.
z+2=-6-2z 8
7 =——
3

Cau 58: Trong khong gian Oxyz, cho hai vecto @ = (0;1;—2), PR = (—2;—1;0) va diém M (1;—2;2)

trung diém ctua doan QR. Toa d6 diém Q 1a

A. (-15-2). B. (-2,2,-3). C. (0,13). D. (2,-11).
Loi giai:
Xo—Xg =2
Ta co @zﬁ—ﬁz(Z;Z;—Z).Suyra Yo=Y =2 (1).
Z,—2y=-2
Xo Xz =2

Vidiém M (1-2;2) trung di€ém cta doan QR nén 1Y, + Yz =—4 (2).
I+ = 4
Tt (1) va (2) suy ra Q(Z; —1;1) .
Cau59: Trong khong gian Oxyz, cho bdn diém A(2;0;0), B(0;2;0), C(0;0;2) va D(2;2;2). Goi M

va N Tan lwot la trung diém ctia AB va CD. Toa d6 trung diém | ctia doan thing MN 1a

A. 1(31,0). B. I(% % 1) C. 1(L11). D. 1(3-12)
Loi giai:
Vi 1(x;y;2) 1a trung diém MN nén ta c6: 2IM +2IN =0« IA+1B+IC+ID =0
_2+0+0+2
0rot0ra |17
Suy ra =%© y=1.vay I(3L1).
0+0+242 27t
4
Cau 60: Trong khong gian Oxyz, cho hai vecto d(2;-14); b(-3;0;2). Khi d¢, cos( ) bang
2 1 -1 2
A —. B. —. C. —. D. ——.
~ /273 273 \N273 273
Loi giai:
b 2( -3)-1.0+4.2 2

a.
Ta c6 cos(a; b — = .
@ allo] J2 +(-1) +4 (8 +02 22 V273
Cau 61: Trong khong gian Oxyz, cho u= (—1;3; 2), V= (-3;-1;2). Khi d4, uv bang
A.3. B. 2. C. 4 D. 10.
Loi giai:
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Cau 62:

Cau 63:

Cau 64:

Cau 65:

Cau 66:

Cau 67:

Cau 68:

Cau 69:

Ta cé: uv =(-1)(-3)+3(-1)+2.2=4.

Trong khong gian Oxyz, cho hai véc-to u= (L,-2;3) va V= (2;-2;1). Tich v6 huéng UV bang
A. 9. B. 1. C. 3. D. -1.

Loi giai:

Ta c6: UV =1.2-2.(-2)+3.1=9.

Trong khong gian Oxyz, cho cac vecto a= (1,0;3) va b= (=2;2;5). Tich v6 huéng é(é+6)
bang

A. 25 B. 23. C. 27. D. 29.

Loi giai:

Tacé: a+b=(-128) =a(a+b)=1(-1)+0.2+38=23

Trong khong gian Oxyz, cho ba vécto a= (—1; 1;0),6= (1; 1;0),62 (1; 1 1). Trong cac ménh dé
sau, ménh dé nao sai?

A.bLc B. [a[ =2 C. alb- D. |c[=+3-

Loi giai:

Tacéd: be=11+1.1+0.1=2%0.

Trong khong gian Oxyz, cho ba diém A(3;2;l), B(—1;3; 2),C(2;4;—3). Tinh tich v6 hudng
AB.AC.

A. 6. B. 10. C. 2. D. 2.

Loi giai:

Ta c6: AB=(-4;1;1), AC=(-1;2;-4)= ABAC=4+2-4=2,

Trong khong gian Oxyz, cho hai véc to a= (2,1,-1); b= (4;3;m). Tim m dé& (5,6) =90°.

A. m=-5. B. m=5. C. m=1. D. m=-2.

Loi gidi:

Ta cé: (5;5):90" oalboab=0s5-m=0<m=5.

Trong khong gian Oxyz, cho hai véc to a= (L,2;,0) va b= (-13;0). Tinh géc gitta hai véc to
do.

A. 45°. B. 135°. C. 30°. D. 60°.
Loi gidi:

i cos(ab)= 20 = L (a5) =450
Ta co: ( ) )—W—Ej( ) )— .
Trong khong gian Oxyz, gdc gitra hai vecto a= (1;2;-2) va b= (-1;-1;0) bang
A. 60°. B. 135°. C. 30°. D. 45°.
Loi gidi:

-\ ab 1.(-1)+2.(-1)+(-2).0 =

Ta co cos(a , b): =

TN e O

Trong khong gian Oxyz, cho hai vecto U =(0;-10) va vV = (\/3;1,0). Géc gitta U va V bang

(5 , 6):1350.
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Cau 70:

Cau 71:

Cau 72:

Cau 73:

Cau 74:

A. 30°. B. 120°. C. 60°. D. 90°.
Loi giai: )
Ta co: COS(G \7) ‘ u‘\‘/ ‘ 1_; :>(G,\7)=120°.

V|

Trong khong gian Oxyz, cho u =(-132) va \7:(—2;0;—1). Khang dinh nao duwdi day la

dang?

L . 4 - .
A.ulv. B. cos|u;v]=—. C. u,v ct huwoneg. D. (u,v)=30°.
A ( ) \/ﬁ Cungp w g ( )

Loi giai:

Ta 6 UV = (~1).(-2) +3.0+2.(-1)=0.Suyra U L V.
Trong khong gian Oxyz, cho hai véc to a= (21,-2), b ( —2;\2 ) Tat ca gia tri cia m dé€ hai

véc to u=2a+3mb va v=ma—b vudng goc voi nhau la

A 112 ++/26 B +26 ++2 C 426442 b 26++2
TR B. == - L L
Loi giai:

Ta cd u=2a+3mb = u=(4;2-3v2m;~4+32m).
o=ma—b = v=(2m; m+2;-2m-2).
Tacd: uloouo=0c 8m+ (2—3«/§m)(m+x/5)+(—4+3\/5m)(—2m—«/§)=O.
:J_r\/%h/?
6

Trong khong gian Oxyz, goc gitra hai vecto jvau= (O; —/3; 1) la

A. 30°. B. 120°. C. 150°. D. 60°.
Loi gidi:

Tac6 j=(0;10).

LGk 00+1(—B)+01 _f3

Do d6 cos(],k): = - = :(],ﬂ)=150°.

<\

Trong khong gian Oxyz, cho a:(X;O 1), =(\/_ 2:42; O) Tim X d€ goc gitra U va v bang 60°.
A. x=1. B. x=0. C. x==1. D. x=-1.
Loi gidi:
Tacs (110)=60 s cosfiv) =t WY 1 I 1 G T er
2 ullv 2\/x +1
Trong khong gian Oxyz, cho ba diém A(1;1;0),B(1;2;—-1),C(0;11). Tinh gbc gitra hai vecto
AB va AC.
A. 60°. B. 120°. C. 30°. D. 150°.
Loi giai:
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Cau 75:

Cau 76:

Cau 77:

Cau 78:

Tacé: AB=(0;1;-1), AC =(-10;1).
ABAC _ 0+0-1 1

‘AB‘ ‘AC‘ NNy

Trong khong gian Oxyz, cho hai di€ém A(1;0;0) va B(—\/é;l; 0) . S0 do géc AOB ctia tam giac

Neén cos ( AB, AC)

= (E,E) =120°.

OAB bang
A. 30°. B. 120°. C. 150°. D. 60°.
Loi giai:
Ta co: 60:(1; O;O),Cﬁ = (—\@;1;0).
Lic d6:cos AOB = cos(OA OB) OAOB _*@ — AOB =150°.
‘OA‘ ‘OB‘

Trong khong gian Oxyz, cho vecto a= (-m;2; m) vab= (m;1;0) véi meR.Goi S la tap hop
tat ca céc gia tri thuc cia m d€ géc gitta hai vecto a,b c6 s8 do bing 90°. Tich cac phan tir
cta S bang

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

Loi giai:

Vi gbc gitta hai vecto a,b ¢4 s6 do bing 90° nén ta c6 ab=0

&-mm+21+m0=0om =2 om=+/2.

Tirdé tacé S ={~/2,4/2}. Vay tich céc phan tir ctia S béng 2.

Trong khong gian Oxyz, cho vec to l](l; 1,-2), \7(1;0; m). Tim tat ca gié tri cia M d€ goc gitra
U, V bing 45°.

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

Loi gidi:

Ta co:

cos(ﬁ;@)=ic>cos45°:ﬂ \/_ _L2m 4/ 1+m —2-4m
ul. 6.1+ m? 1/ 1+m

2-4m>0 m<l

& ) , & 2 c)m:Z—\/E.
12(1+m*)=(2-4m)" | ., o g
Trong khong gian Oxyz, cho diém A(0;-2;-1) va B(L-12). Tim toa d6 difm M sao cho
MA = 2MB.
A. M 2. —ﬂl B. M 1;—§;1 . C. M(2;0;5). D. M(-L-3;-4).
3" 3 2 22

Loi giai:
Giastt M (X5 Yy Zu) -
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Cau 79:

Cau 80:

Cau 81:

Cau 82:

(0-%y)—2(1-x,)=0 Xy =2

Ta cé: MA=2MB < MA-2MB =0 <(-2-Y,,)-2(-1-y, )=0< 1y, =0= M (2;0;5).
(-1-2,)-2(2-2,)=0 z,, =5

Trong khong gian Oxyz, cho hai di€ém A(4; 2;1), B(-2; -1 4). Diém M (a; b; ¢) thoa man

AM +3BM =0.Khi d6, 2a+b+c bing

A 2. B. 3. C. g D. 6.

Loi giai:

Tacé: AM =(a-4;b-2;c-1). BM =(a+2b+Lc-4).

1
a=——
a-4+3(a+2)=0 2
Ltic d6: AM +3BM =0 <> <b-2+3(b+1)=0 < b=—%.
c-1+3(c-4)=0 13
C=—
4

Vay 2a+b+c=2.

Trong khong gian Oxyz, cho hai diém A(1; 0;-1), B(-1;-1;2). Diém M ndm trén truc
Ox va cach déu hai diém A,B c6 toa do la

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

Loi giai:

Goi diém M (x; 0; 0) thudc Ox, khi d6 theo gia thiét ta c6 MA=MB

& (x=1)" +0%+(0+1)" =(x+1)" +(0+1)" +(0-2)". Suy ra M (~1; 0; 0).

Trong khéng gian Oxyz, cho hai diém A(13;4) va B(L0;1). Piém M nidm trén truc Oz va
cach déu hai diém A, B c6 toa do la

A. (0;0;4). B. (2,0;0). C. (0;0;2). D. (0;4;0).

Loi giai:

Do diém M nam trén truc Oz nén M (0;0; Z).

Mat khic diém M cach déu hai diém A,B

= MA=MB & /(0-1)° +(0-3) +(2—4)° =(0-1)° +(0-0)" +(z-1)’

©10+(z-4) =1+(z-1) o z=4.

Vay M (0;0;4).

Trong khong gian Oxyz, cho hai diém B(0;3;1), C(—3;6;4). Goi M la diém nam trén doan
BC sao cho MC = 2MB . Tinh toa d6 diém M .

A. (—1;4;-2). B. (—1;4;2). C. 1;,—-4;,-2). D. (—1,—4;2).

Loi giai:

Giast M X;y;Z .Vi M ladiém n3m trén doan BC thoa MC = 2MB nén MC = —2MB.
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Cau 83:

Cau 84:

_2Xg T+ Xg
gy =2
Xe =Xy = =2 Xg =Xy 3 Xy =—1
2Ys + Ye
Hay 1Yo =Yy =—=2 Y=Yy © yM:T@ Yu =4 -
2o 2y =2 25— 1, 27, 47, Zm=?2
Zy ===

Vay M(—1;4;2).

Trong khong gian Oxyz, cho hai diém A(1;2;3), B(-2;-4;9). Diém M thudc doan AB sao

cho MA=2MB . Do dai doan théng OM 1a

A.5. B. 3. C. 54, D. J17.
Loi giai:
A M B

Dat M (x;y;z), khi dé: mz(l—x;Z—y;3—z) va Wz(—Z—x;—4—y;9—z)
1-x=-2(-2-x) X=—1

Taco: MA=2MB = MA=-2MB < {2-y=-2(-4-y) < {y=-2= M (-1;-2;7).
3-z2=-2(9-2) z=1

Khi d6: OM =(~1;-2;7). Vay OM =+/54 .

Trong khong gian Oxyz, cho ba diém A(LL1), B(2;3;2), C(3;-13). Tim toa d6 diém D sao

chobdn diém A, B, C, D lap thanh mét hinh chir nhat.
A. D(4,34). B. D(4-14). C. D(2,-3;2). D. D(4;14).
Loi giai:

A B

C D
Tacé: AB=(1;2,1); AC=(2-2;2), AB.AC =1.2+2.(~2)+1.2=0 nén AB L AC

biéu nay cho thdy A, B,C khong théng hang va hinh chir nhét tao ra phai la ABDC .

Goi D(X;¥;2),tac6 CD=(x-3;y+Lz-3).
x—-3=1 X=4

ABDC 1a hinh chit nhat khi va chi khi AB=CD < {y+1=2<1y=1= D(4,14).
z-3=1 z=4

Vay D(4;1,4).

Cau85: Trong khong gian Oxyz, <cho hinh ch*r nhat ABCD  trong d6
A(-11;2),B(2;0;3), C € Ox,D(a;b;c). Tinh gi4 tri biéu thic P=a+b+c.
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A. -1 B. L. C 2. D. 0.
Loi giai:
Goi C(a;0;0)
Ta cé ﬁfzﬁ:ﬁz(&—l;l)
Tacé DC L BC <> DC.BC =0« 3(a-2)+1.(-3)=0< a=3=C(3;0;0)
Mit khéc DC =(3;,-11)= D(0;1,-1)= P =0.
Cau 86: Trong khong gian Oxyz, cho ba diém A(2;-15), B(5;-5,7); M(x;y;1). Khi A B,M thing
hang thi gia tri cta x;y la

A x=4y=-T7. B. x=-4,y=7. C. x=4y=7. D. x=-4;y=-7.
Loi giai:
Tacé:ﬁ:(B;—4;2);m:(x—z;y+1;—4)

x-2 y+1 -4

D& ba diém A, B, M thing hang thi

X=-4
— = .
3 -4 2 y=7
Cau 87: Trong khong gian Oxyz, cho ba diém A(0;1;,-1), B(1;2;0);C(m;n;0). Tim M,n sao cho ba
diém A,B,C thang hang.
A.m=Ln=1. B. m=Ln=2. C. m=2,n=1. D. m=2,n=2.
Loi giai:
Tacé AB=(LL1); AC=(mn-11).

m=Kk m=1 1
, — S m =
Ba diém A, B,C thang hang AC =kAB < <n-1=k < n:2:>{ 5
n=
1=k k=1
Cau 88: Trong khong gian Oxyz, cho ba diém A(-1;2;-3),B(1;0;2),C(x1;-2) thang hang. Tinh tong
X+ .
A x+y=17. B. x+y:%. C x+y=1. D. x+y=—1—51.
Loi giai:
E:(Z;—Z;S),TC:(val;y—Z;l)
3
7 — ——  x+1 y-2 1 |* 773
A,B,C thang hang < AB cung phuong AC =5 5% g =>x+y=1.
¥=3

Cau 89: Trong khong gian Oxyz, cho hai diém A(—2;2;—1), B(O;—l;—Z) . Toa @6 diém M thudc mit
phéng (OXy) sao cho ba diém A,B,M thing hang la
A. M (4;-5;0)-. B. M(-4;5;0)-.  C. M(4;5;0)-. D. M(-4;-5;0)-
Loi giai:
Goi M (a;h;0)e(Oxy).
AM =(a+2;b-2;1), AB=(2;-3;-1).
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Diéu kién can va du dé€ ba diém A,B,M thang hang hay AM, AB clung phuong
1aaL2=E=i@{a:_4.vay M (—4;5;0).
2 -3 -1 b=5
Cau 90: Trong khong gian Oxyz, cho hai diém A(-2;2;-1), B(0;-1;-2). Dudng thang AB cit mit
phéng (Oxy)tai diém M . Tim toa d6 diém M .
A. M (4;-5;0)-. B. M(—4;5;0)-. C. M(4;5;0)-. D. M(—4;-5;0)-
Loi giai:
Goi M (a;b;0)e(Oxy).
Tacé: AM =(a+2;b-2;1), AB=(2;-3;-1).
Diéu kién can va ¢t d€ M € AB 1a AM, AB cuing phuong
a+2:u:i©{a:_4.vay M (-4:5:0).
-3 -1 b=5
Cau91: Trong khong gian Oxyz, cho hai diém A(-2;3;1) va B(5; 6; 2). Duong thang AB cit mit

Suy ra

phéng (Oxz) tai diém M . Tinh ti s6 %

A MM _1 B. M _, c AM_1L p. AM _s
BM 2 BM BM 3 BM
Loi giai:

M e(Oxz) = M (x,0;z); AB=(7;31)= AB=+/59; AM =(x+2;-3;z-1) va
X+2=T7k X=-9
AB,M thinghang = AM =k.AB (keR) <1-3=3k < :-1=k = M(-9,0,0).
z-1=k z=0
BM =(-14;-6;,-2) ;AM =(-7;-3;-1) = BM =2AB.
Cau92: Trong khong gian Oxyz, cho hai diém A(-4;1;5);B(1;5;-3). Goi C la giao diém ctia duong
thdng AB va mat phing (Oyz). Trong cac khang dinh sau, khang dinh nao dting?

A.E:—%ﬁ. B. AB=5BC . C. AC = 4BC. D. AC =-4BC

Loi giai:
Goi C(0;a;b) 1a giao diém cua dwong thang AB va mit phang (Oyz).Khi d6 A;B;C thang

hang hay AC va AB cung phuong.

21
a=—
5

Lai c6 AB =(5;4;-8); AC =(4;a—1b-5) nén

=
-8

a-1 b-5
4

(U

-
5
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AB = (5;4;-8)
Khi &6 { AC :(4;? —3—52j nén AC = —4BC .

BC = ( .S §j
55
Cau 93: Trong khong gian Oxyz, cho ba diém A(1;2;-1), B(2;-13), C(—4;7;5). Toa d6 chan duong
phan gidc trong goc B ctia tam giac ABC la

A. (—2;11;1). B. —E E C. 2,1—1,1] D. 1—1 =2, 1]
3'3° 333 3
Loi giai:
Ta c6 BA=+/26;BC =2+/26 .
Goi D la chan dwong phan giac trong géc B ta co %=% 1 = DC =2DA.
DC BC 2
2X, + Xc 2
XD R S
3 3
\ « 1A . N A AR R 7 2y, +y. 11
Vi D la chan duong phan giac trong nén 2DA+DC =0= 1y, =—"3 "3
7 = ZZA; Z: 1

2 11
Vay D| ——:—:1
& (33)

Cau94: Trong khong gian Oxyz, cho tam gidc ABC, c¢6 A(L3;-1); B(-11-1), C(3,-3,-1). Toa do
chan dwong phan giac trong ctia gocB la
5 5
A. [5;1; —1). B. [];5;—1) C. (2-5-1). D. (3-1-1).
Loi gidai:
Goi D(X; Y, Z) la chan dwong phan gidc trong cua géc B.

B

A D (&
- _— BA 1
Tacé BA=(2;2;0) =BA=2y2; BC =(4;-4;0) =BC =4+/2. Do d6 —— 3

DA_BA 1

Theo tich chat dwong pha t t t —_—=
eo tich cha g phan giac trong cua tam gidc ta co: DC BC >
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1
1—x:—5(3—x) x:§
1 1 3
Tt d6 suy ra DA:—EDC<:> 3—y:—5(—3—y) oy=1 .
1 z=-1
le7=—_=(1—
1=-1(12)

Vay toa do chan duwong phan giac trong ctia goc B 1a (g 'L —1} .

Cau95: Trong khong gian Oxyz, cho tam gidc ABC, c6 A(0;—4;0); B(-5;6;0), C(3;2;0). Toa do
chan dwong phan gidc ngoai cua goc A la
A. (15,-4;0). B. (12;10). C. (-312,0). D. (311).
Loi giai:
Goi F(X;Y;2) la chin dwong phén gidc ngodi ciia goc A.

B
S AB Vel ., AB 5
Tacé AB=(-5;10;0) = AB =55; AC =(3;6;0) = AC =3/5. Do d6 o
Theo tich chat duwong phan giac ngoai ctia tam giac ta co: FB_AB_ 5
FC AC 3
5 x=2(3-x)
5 53 x=15
Ttr d6 suy ra ﬁ:§ﬁ<:> 6—y=§(2—y) &ly=-4.
z=0
2=3(-2)
3

Vay toa d6 chan dwong phan giac ngoai ctia géc A 1a (15;,-4;0).
Cau 96: Trong khong gian Oxyz, cho tam gidc OAB, c6 O 1a gdc toa d9, A(0;2;1); B(0;4;-2). Toa do
chan dwong phan gidc ngoai cua goc O la
A. (0;0;4). B. (2,1,0). C. (0;1,2). D. (3,0;1).
Loi giai:
Goi F(X;Y;2) la chin dwong phén gidc ngodi ciia goc A.
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Cau 97:

Cau 98:

B

Ta c6 OA=(0;2;1) =0A=+/5; OB =(0;4;-2) = 0B = 24/5.

Theo tich chat duong phan giac ngoai ctia tam gidc ta co: m_oA_ 2
FA OB
—Xx=2(-X) X =0
Tir d6 suy ra FB=2FA & {4-y=2(2-y) & y=0.
—2-z=2(1-z) |z=4

Vay toa d6 chan dwong phan giac ngoai ctia géc O 1a(0;0;4).
Trong khong gian Oxyz, cho ba diém A(1;2;3),B(0;1,1),C(L0; -2). Tim toa d6 diém M nam
trén mat ph:fmg Oxz sao cho MA? +2MB? +3MC? dat gia tri nho nhat.

A. M(E;O;—lj. B. M 1;0;—z . C. M(—E;O;lj. D. M(O;g;—lj.
3 6 3 3 3 6 3 6
Loi giai:

Goi | a;b;c 1a diém thoa man 1A+21B+3IC =0.

l-a +2 0-a +31-a =0
=3 2-b +21-b +3 0-b =0 &
3-¢c +21-¢c +3 -2-¢c =0 1

Ta cé: MAZ +2MB2 +3MC2 = MI+1A +2 MIi+1B  +3. Ml +1C
— MIZ 4+ 2MILIA+ 1A% + 2MI1% + 4MI.1B + 21B% +3MI? + 6MI.IC +3IC?
—6MIZ+2MI. IA+21B+3IC +I1A2+2IB2+3IC% =6MI? +1A? +21B? +3IC?

D& MA? +2MB? +3MC? dat gia tri nho nhat thi Ml ngan nhét.

Ma M e Oxz nén M la hinh chiéu vudng géc | ctalén Oxz .Vay M (%;0;—%)
Trong khong gian Oxyz, cho hai diém A(6;-3;4), B(a;b;c). Goi M, N, P lan luot la giao
diém ctia dudong thang AB véi cac mit phang toa do (Oxy), (Oxz) va (Oyz). Biét rang
M, N, P nidm trén doan AB sao cho AM =MN = NP = PB. Gi4 tri cuatong a+b+c la

A 17. B. -17. C. -11. D. 11.

Loi giai:

Ta cé: AB=(a-6;b+3,c—4).
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Vi M, N, P lan luot 12 giao diém ctia AB véi cac mat phang (Oxy), (Oxz) va (Oyz) nén

M (X ¥u30), N (Xy;0;2y ), P(0;¥p;25).
Vi M, N, P ndm trén doan AB sao cho AM = MN = NP = PB nén ta co:

4(x, —6)=a-6
04AM =AB < (4(y, +3)=b+3= c=-12
4(0—4):0—4
L 2(x, —6)=a—6
N2AN=AB & 1 2(0+3)=b+3 = b=3
2(zy—-4)=c-4
4
2(0-6)=a—6
!(0-6)=a2
4— 4
DEAP=A8<:> E(yp+3)=b+3: a=-2
4
g(zp—4):c—4

Vay a+b+c=-11.
Cau99: Trong khong gian Oxyz, cho ba diém A(1;2;-1),B(2;3;4) va C(3;5-2). Goi I (a;b;c) 1a tim
duong tron ngoai tiép tam giac ABC . Gia tri ctia T =a* +b* +¢® bang

A.Tzﬁ. B. T:E. C. T=15. D. T:9—3.
4 2 2

Loi gidi:
Ta c6: AB =(L15), AC =(2;3,-1). Vi AB.AC=1.2+1.3+(~1).5=0 nén AB L AC, do d6

AABC vudng tai A.Suyra | la trung diém BC . Toa do | (%;4;1).

VéyT:a2+b2+c2:9743.

Cau 100: Trong khéng gian Oxyz, cho tam gidc ABC véi toa do céc dinh A(L11),B(4;11),C(L15).

Tim toa d0 diém | la tdm dwong tron ndi tiép tam gidc ABC.

A. 1(-2,13). B. 1(2,-13). C. 1(212). D. 1(2;2;1).
Loi gidi:

« = BC.x, + CAX; + AB.X,

' BC +CA+AB « =2

|
Tacd BC =5,CA=4;AB =3 suyra |y, = oo YatCAYs +ABY, _ g
BC +CA+ AB L,
, _BCz,+CAz, +ABz, 4=
! BC +CA+ AB

Vay 1(2,1,2).
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848
Cau 101: Trong khéng gian Oxyz, cho hai diém A(2;2;1), B(—g;g;gj. Biét |(a;b;c) la tam duong
tron noi tiép cua tam giac OAB. Tinh S=a+b+c.
A. §$=0. B. S=-1. C. S=2. D. S=1.
Loi giai:
o]
D B

A

. — 848 - .
Taco: OA=(2;2;1), OB=| ——;=;= :OAOB:—E+§+§:O —0OA 1L OB.
333 3 3 3

Lai co: OA=3, OB=4= AB=5.

Goi D la chan duong phan giac trong goc AOB = D thudc doan AB .
Theo tinh chat ctia phan giac trong ta co:

DA_OA_3 pa--3DBE=D- O;E;E .

DB OB 4 4 7 7
TmngMcOABcéd@nﬁd1S:%OAOB:6JMadmvingéi%?ié§:6
=r= S =1 la ban kinh duong tron noi ti€p; chiéu cao OH = OQ(B)B = % .

p
Goi | 1a tdm duong tron noi tiép tam gidc OAB = | thudc doan OD.
a=0
Taco: =L _2 . B[=>DG =1 =(0:1;1) hay {b=1.
DO OH 12 12 co1

Vay S=a+b+c=2.
Cau 102: Trong khong gian Oxyz, cho ba diém A(L-2;2), B(-5;6;4) va C(0;1;,-2). Do dai duong
phan gidc trong ctia géc A ctia AABC bang

A3 B 2 o b, W
274 374 3 2
Loi gidi:
A
B C

D

DB AB
Goi D la chan duong phan giac trong ctia goc BAC, ta ¢ o AC Ta c6 AB=2+/26 ;
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Cau 103:

Cau 104:

AC:x/%.Suyra DB =-2DC . Goi D(X;y;2).

5
X=——
—5-x=-2(-x) 3
FaY=1 e 8 58
Tit DE=-2DC =16-y=-2(1-y) < y=3 :D(_??Oj'
4-7=-2(-2-2) |,_¢
Vay AD:@_

Trong khong gian Oxyz, cho tam gidc ABC 6 A(L2;-1), B(2; -1, 3), C(—4;7;5). Toa do

chan duong phan gidc trong goc B cta tam giac ABC la

A. (EEEJ B. (—g;l—l;lj. C. (1—1;—2;1) D. (-2,131).
3 33 3 3 3
Loi giai:

Goi D(x;y; z) 1a chan dwdng phan giac trong géc B ctia tam gidc ABC.
Tacd AB=+1+9+16 =+/26; BC =~/36+64+4 =104 .
. AD BA 26 1

T =—= -~ & CD=2AD= AC =3.AD
a0 CD BC 104 2
2
X=——
3(x-1)=_5 3
E:3E<Z> 3(y—2):5 = y:% _Suyra D(_g,l_;"lJ

Trong khong gian Oxyz, cho ba diém A(—2; 3;1) , B(2;1;O), C (—3;—1;1) . Tim tat ca cac diém
D sao cho ABCD 1a hinh thang c6 day AD va S,gcp = 3S ¢
D(-8,-7;1) c {D(S;?;—l)

A. D(87;-1). B. D(121-3)° D(-12i-1:3)

S

D(-12;-13).

Loi gidi:
Ta c6: Spgep = %(AD+ BC).d(A,BC) < Syeco :%(ADJF BC)-—ZSAABC :

(AD+BC).S e
BC
M2 ABCD la hinh thang c6 déy AD nén AD =2BC (1).
BC =(-5;,-2;1), AD = (%, +2; ¥ — 3,25 ~1).
Xp +2=-10 Xp =—12
Tt (1) &4y, -3=-4 <<y, =-1.
Z,-1=2 Z, =3

38 00 = & 3BC=AD+BC < AD=2BC.
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Cau 105:

Cau 106:

Vay D(-12;-13).
Trong khong gian Oxyz, cho A(-14;2),B(3;2;1),C(-2;0;2). Tim t4t ca cac diém D sao cho

ABCD la hinh thang c6 day AD va dién tich hinh thang ABCD gdp ba Ian dién tich tam giac
ABC.

A. D(9;8,0). B. D(-11,0;4) va D(9;8;0).
C. D(-110;4). D. D(1%0;-4) va D(-9;-8;0).
Loi giai:

A D
H

Gia st D(Xp;Yp;7p ). Khi d6: AD =(Xp +L Yo - 42, -2); BC =(-5;,-2;1).
Xp =—1-5t

Do AD//BC nén AD =tBC (t#0) <1y, =4-2t ;t=0.
Z, =2+t

Vi dién tich hinh thang ABCD gép ba lan dién tich tam giac ABC

nén %h( BC + AD) = 3.% h.BC ,véi h la chiéu cao ctia hinh thang va ciing chinh la chiéu cao
tam gidc ABC tng voi canh BC.

Suy ra, AD =28BC < (X +1)" +(¥p = 4)" +(25~2)" =4[ (-5) +(-2) +1° |

t=2= D(-110;4)

t=-2=D(9,8,0)

Trong khong gian Oxyz, cho tam gidc ABC véi A(0; 0; 3), B(0; 0;-1), C(L; 0; —1). Tim toa
do tam | cua dwong tron ngoai ti€p tam giac ABC.

A. 1(30;2). B. |(%;o;1j. C. 1(0;0;1). D. |(%;o;oj.

Loi giai:

Tac6 AB=(0; 0; —4), BC =(1 0; 0) = AB.BC =0 = AB va BC vudng goc.

Suy ra AABC vudng tai B . Vay tam duong tron ngoai ti€p AABC la trung diém | cua AC .

= (-5t) +(-2t) +t* =430 =t =4 {

_ XatX 1
! 2 2
o YatYe 1.
1(X;y;z2): == —==0=1]|=;01].
(y2):y, = 222 300
Z,+1Z
I_ A C_l
2
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Cau 107:

Cau 108:

Cau 109:

Trong khong gian Oxyz, cho hai di€ém E(1,-2;4), F(1,-2;-3). Goi M la diém thudc mit
phéng (Oxy) sao cho tong ME + MF ¢4 gid tri nhé nhat. Tim toa d6 ctia diém M .

A. M (-12;0). B. M (-1-2;0). C. M (3-2;0). D. M(1,2;0).

Loi giai:

Hai diém E (1; -2 4) , F (1; -2 —3) nam vé hai phia mat phéng (Oxy) .

Vi EF =(0;0,-7) = EF vudng gdc véi (Oxy).

Vay diém M thudc (Oxy) sao cho téng ME +MF c6 gid tri nho nhat la giao diém cta EF
vé6i (Oxy), hay chinh Ia hinh chiéu vudng goc ctia E trén (Oxy).

Trong khong gian Oxyz, cho hai diém A(—3; 2 —1), B(—l; 0: —1). Piém M (a; b; 0) thoa man
MAMB nho nhat. Tinh a+ 2b.

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

Loi giai:

Ta c6 m(—B—a;Z—b;—l), W(—l—a;—b;—l)

= MAMB =(-3-a)(-1-a)-b(2-b)+1=a’+4a+b? - 2b+4

=(a+2)" +(b-1)"-1>-1va,b.

Do d6, MAMB nho nhat bing —1, khi va chi khi a=-2,b=1.Khi d6, a+2b=0.

Trong khong gian Oxyz, cho hai diém A(l;Z;l);B(Z;—l; 3) va diém M (a;b;O) sao cho
MA? + MB? nho nhat. Gia tri cta a+b 1a:

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

Loi gidi:

31
Goi | 1a trung diém ctia AB:I(E;E;Z).
2 2 NTEETS NTEET-A % 2 2 2
Ta c6 MA2 + MB :(MI+IA) +(M|+|B) —2MI2+ 1A%+ 1B

Do IA? +1B? khong d6i nén MA? + MB? dat gia tri nho nhat khi M| dat gid tri nho nhat
Ma M (@;h;0) € (Oxy) nén MI dat gia tri nho nh&t khi M 12 hinh chiéu vuéng géc cua | trén

(Oxy). Suyra M (g;%;Oj.

Vay a+b=2.
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NGAN HANG CAU HOIL:
HE TRUC TOA PO OXYZ - BIEU THUC TOA PO
Trong qud trinh suu tdm va bién soan, néu tai lidu cd sai sot gi thi rit mong nhdn dwgc sw gop Y cia
quy thay co cung cdc em hoc sinh! Xin chin thanh cam on!
NOI DUNG DE BAI

PHAN I. Céu tric nghiém v6i nhiéu phwong an lya chon. Mdi cdu héi, thi sinh chi chon mdt phwong dn.

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Trong khong gian Oxyz, cho hai véc to a= (a;aya5); b= (b;b,;by) va k eR . Khang dinh
nao dwdi day dung?

A. ka=(ka;;kay;kay). B. ‘Zz‘zaf+a§+a32.

C. a-b=(a,+b;a, +b;a, +b,). D. ab=ab —a,b,—ab,.

Trong khong gian Oxyz, biét biéu dién ctia vecto a qua cac vecto don vi la a= 2f+}'—57€.
Toa dd cuia vecto ala

A. (2;-5:1). B. (2;-15). C. (2;1;-5). D. (1;2;-5).

Trong khong gian Oxyz, cho ba diém A(1;3;4), B(1;0;-2) va C(4;0;—5). Toa dd trong tam
G cua tam gidc ABC la

A. (6:3:-3). B. (2:1:-1). C. (3;%;_%) D. (2-1-1).
Trong khong gian Oxyz, cho vecto a =(3;-1;2). D6 dai ctia vecto d bang
A. \/g. B.'\/ﬁ. C-2. D.4:

Trong khong gian Oxyz, cho diém A(1;2;-1). Toa do hinh chiéu vudng goc ctia 4 trén mat
phéng (Oyz) 1a

A. (0;2;-1). B. (1,0;0). C. (12;0). D. (10;-1).

Trong khong gian Oxyz, cho hai diém 4(3;-2;3) va B(-1;2;5). Trung diém caa doan thang
AB 1a

A. ](—2;2;1). B. 1(2;0;8). C. 1(2;—2;—1). D. 1(1;0;4).

Trong khong gian Oxyz, cho cac vecto a = (2;—3;1),13 = (—4; 1;—1) va ¢ = (—2; —7;1). Biét rr‘img
¢ =xa+ yE , vOi x,y la cac s6 thye. Khi d6, x+y béng

A.5. B. 1. C.2. D. 4.

Trong khong gian Oxyz, cho cac vecto a= (l;—l;Z),E = (—3;2;—2),5 = (—2;5;1) va
d =(=2;-3;~1). Bi€t réng d = xd + yb + z¢, v6i x,y,z 1a cac s8 thuc. Khi d6, x + y +z bing

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

Trong khong gian Oxyz, hinh chiéu vuong goc ctia diém M (2;1;—1) trén mat phang (Oxz) c6

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

Trong khong gian Oxyz, cho a=(2;-3;3), b=(0;2;-1), ¢=(3;-1;5). Tim toa do cta
g khong g ( ), b=( ), e=( )

vecto ﬁz222+3l;—22.
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

A. (10;—2;13). B. (—2;2;—7). C. (—2;—2;7). D. (—2;2;7).

Trong khong gian Oxyz, cho hai vecto u= (1,—4;0) va V= (-1;-2;1). Vecto u+3v cbtoadola
A. (-2,-10;3). B. (-2;-6;3). C. (—4-8:4). D. (-2;-10;-3).

Trong khong gian Oxyz, cho hai véc to a=(1;-2;3), b=(-2;1;2). Khi d6, tich v6 huéng
(Zz+l;)l; bang

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

Trong khong gian Oxyz, cho ba di€ém A4(1; -2; 3), B(0; 2; —1), C(-2; 0;1). Xéc dinh toa do
ctia u=2.4B-3.4C.

Au=(7;2;-2).  B.u=(56;-16). C.u=(3;6;-8). D.u=(4;14;-14).
Trong khong gian Oxyz, cho tam gidc ABC c6 A(L;1;1) va AB+ AC = (4;0;—6) . Toa do trung
diém M cua BC la

A. (5:1;,-5). B. (3;-1-7). C. (L-1-4). D. (31;,-2).

PHAN II. Cau tric nghiém dang sai. Trong mbi ya),b)c)do moi cdu, thi sinh chon diing hodc sai (dién
diu X vao 6 chon)

Cau 15:

Cau 16:

Cau 17:

Trong khong gian Oxyz, cho OM = 2;—;'+812, ON =i+ 2;‘—3/; va a= 4;+;' .

Khang dinh Dung | Sai

a) | Toa dd ctia vecto a la (4;1;1).

b) | Toa d ctia diém M 1a (2;-1;8).

¢) | Toa dd cuavecto MN la (=1;3;-11).

d) | Néu MK =a thitoa d6 ctia diém K 1a (6;0;8).

Trong khong gian Oxyz, cho hai di€ém A(l;—l;Z), B(2;0;3).

Khang dinh Pung | Sai

a) | OB=2i+j+3k.

b) | BA=(-1-1;2).

Q) | 04=(1;-1;2).

d) |Toa dd diém C dé€ t& giac OABC la hinh binh hanh la
C (1; I 2) .

Hinh minh hoa so d6 mot ng6i nha trong hé truc toa d6 Oxyz, trong d6 nén nha, bén btic
teong va hai mai nha déu la hinh ch nhat.

H, ... ——. Y o L )

E0:0:3) % F

00:0:0) A
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Khang dinh Dung | Sai
a) | Toa dd diém 4 la (4;0;0).
b) | 00=(2:5:4).
c) | AH = (4:5;3).
d) | C(0;50).
Cau 18: Trong khong gian Oxyz, cho hinh hop 4BCD.A'B'C'D'cé A(1;0;1),B(2;1;2), D(1;—1;1) va
C'(4;5-5).

Khang dinh Dang | Sai
a) | Toa do vecto 4D la (0;-1;0).
b) | Toa do diém C la (2;—2;2).
c)

Toa d6 trung diém ctia B'C la (3;3;—%) )

d) | Toa d0 cua mot vecto vuodng gbc vdi ca hai vecto AC va
B'D'"1a (2;0;2).
Cau19: Ba chiéc may bay khong nguoi lai cing bay 1én tai mot dia diém va ludn gitt nguyén hudng
bay. Sau mot thoi gian bay, chi€c may bay thtt nhat cach diém xudt phat vé phia Pong
40(km) va vé phia Nam 40(km), dong thoi cach mat dat 2(km). Chiéc may bay thtt hai cach
diém xudt phat vé phia Bac 80(km) va vé phia Tay 50(km), dong thoi cach mat dat 4(km).
Chiéc may bay thit ba nam chinh gifta ctia chi€c may bay thit nhat va tht hai, dong thoi ba
chiéc may bay nay thang hang.
Khang dinh Pung | Sai

a) | Méy bay thit nhat cch vi tri xuat phat 13 6+/89 (km).

b) | Khoang cach gitra chi€c may bay tht nhat va chiéc mdy bay
thi hai 1a 10223 (km).

¢) | Chiéu cao cia may bay thit ba so v6i mit dat la 3(km).

d) | Hai may bay mot va hai bay theo hai huéng hop vdi nhau
2596

34793524

Cau 20: Cho hinh hép chit nhat ABCD.A'B'C'D' ¢6 AB=2, AD=4, AA'=3 va hé truc toa d6 Oxyz

duoc gan nhu hinh vé, (0O = 4).

mot goc co cosin bang

A D
1
1
I !
B 1 &
T
D
B/ VA
/
s
/
B (@
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Khang dinh Dung | Sai

a) Toa d¢ trong tam cua tam giac B'C'D la G[%;%ﬁj.

b) | D'B=(2;-4;-3)

) cos(ATCb,B"Db):—L

V145

d) |Goi M 1a trung diém cua doan thing A44', diém
N(6312;6). Khi d6 ba diém M,N,C’ thang hang.
Cau 21: Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D'" ¢6 A(1;2;3); B(4:5;6); C(-3;2;-1)
va D'(0;-3;5). M latrung di€ém CC'.

Khang dinh Dang | Sai

a) W=E+E+%H.

b) | BD'=BA+ AD+CC'.
c)

Toa do tam cua hinh hop la (2;1;1—21] .

d) | Toa dd di€ém C'(9;4;10).
Cau 22: Trong khong gian Oxyz, chobon diém 4(2;3;0), B(1;2;3), C(—1;2;0) va D(2;4;0).
Khang dinh Dung | Sai

2) Trong tam cua tam giac ABC la diém G(%; %;lj .

b) | Goc gitra 2 véc to AB va CD x&p xi bang 113°.
o) | Goi H(x4;¥,:2,) la trigc tdm cua tam gidc ACD thi
3xy—y, +2024z, = 6.

d) | Goi M 1a d&iém sao cho 3MA’ +2MB* — MC? dat gia tri nho
nhat. Khi d6 M 2;E;é .

4 44
Cau 23: Mot ngdi nha c6 hinh dang va kich thudc nhu hinh vé dudi day:

Az

L6op Toan thiay Lé B4 Bao TP Hué 0935.785.115



Chu dé HE TOA PO OXYZ Toan 12

Biét rdng cac bitc twong va nén nha déu la cac hinh chit nhat; hai bén mai nha la cac hinh
thang can IJGF va IJHE c6 dién tich béng nhau; d¢ ddc ctia mai nha (s6 do goc nhi dién
[/.FG,H])la 45° . Chon hé truc toa do Oxyz nhu hinh vé (don vi trén mdi truc 1a 1m).

Khang dinh Dung | Sai

a) | Toa do cua vecto JI 1a (0;6;0).
b) A an (3

Toa dd diém J la 5;7;6 .
<) A . 7

Toa dd ctia diém E 1a | 0; 0;5 .
d) A ain . 7

Toa d0 diém G la 5;8;5 .

Cau 24: Hinh vé sau mo ta vi tri ciia may bay vao thoi diém 9 gio 30 phut. Biét cac don vi trén hinh
tinh theo don vi km. Mt phang (Oxy) trung véi mit dat, O tring véi vi trf trung tam diéu
khién.

A<

..

o) SR - L N4
© (Péng)

X ©(Nam)
Khang dinh Pung | Sai
a) | Tai thoi diém 9 gio 30 phut, may bay dang 6 d6 cao 9km
so vOi mat dat.
b) | Tai thoi diém 9 gio 30 phat, toa d§ cha may bay la
(300;150;9).
¢) | Phi cong d& may bay & ch& do tw dong bay thang theo
hudéng dong voi van toc la 750km/h, d cao khong doi.

Biét rang gi6 thdi theo huwéng ddng véi van tdc 10m/s. Gia

st van toc va hudng gio khong thay doi thi tai thoi diém 10

gid 30 phut mdy bay & toa do (150;1086;9).

d) | Tai thoi diém 9 gio 30 phut, may bay cach trung tam diéu

khién mot khoang (lam tron dén hang phin muwoi) la

335,6km .

Cau 25: Trong khong gian Oxyz, cho hai diém M (2;3;-1),N(-L1L1).
Khang dinh Pung | Sai

a) | Hinh chiéu cua diém M trén truc Oy co toa do 1a (-2;3;1).

b) | Goi E la di€ém d6i xiing ctia diéfm M qua N . Toa d¢ cua
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diém E la (—4;-1;3).

¢) | Cho P(1;m—1;3). Tam gidc MNP vudng tai N khi va chi
khi m=1.

d) |Diém I(a;b;c) ndm trén mit phing (Oxy) théa man

T =[31M — IN| dat gié tri nho nhét. Khi d6 2a+b+c=9.
Cau 26: Trong khong gian Oxyz, cho tam gidc ABC vdi A(4;0;2), B(1;—4;-2) va C(2;1;1).
Khang dinh Dung | Sai

\210
S

a)

Dién tich ctia tam gidc 4BC béng

b) | 4B.AC=-6.

Toa do trong tam tam gidc ABC la G(%;l;%j.

d) | Goi di€m E(a;b;c) la giao diém cua duong thang BC véi
, 2
mit phing toa do (Oxz), khi d6 == +b = % .
c
Cau 27: Mot chiéc 6 td dugc dat trén mat day dudi caa mot khung sdt ¢ dang hinh hop chit nhat véi
day trén la hinh chit nhat 4BCD cé tam O, vdi canh AB =8m, BC = 6m. Mit phéng (ABCD)
song song véi mat phang nam ngang. Khung sat d6 dwoc budc vao méc S ctia mdt chiéc can
cau sao cho cac doan day cap S4, SB, SC, SD c6 d6 dai béng nhau va moéc S cach mat phéng
(ABCD) 5m. Biét rang cac luc cdng F;F,;F,;F, déu c6 cuong dd bang 6500N va trong

leong cuia khung sat béng 2500N . Chon hé truc toa d¢ nhw trong hinh bén (don vi d6 dai
trén mai truc 1a 1m).

D"’ ””” s wli C
S O T VU N v
- : /,’O
A / B
K
Khang dinh buang | Sai

a) @:(3;4;0).

b) | SB+SD=250.
¢) | Toa do cla cac dinh A,C,D la

A(3; —4;0),C(—3; 4;0),D(—4; —3;0).
d) | Trong luong ctia chiéc 6 t6 xdp xi la 15885N .
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Cau 28:

Trong khong gian Oxyz, cho vécto 04 = (2;—1;5) va diém B(5;-5;7).

Khang dinh Dang | Sai

a) | Toadd cuadiém 4 l1a (2;-1;5).

b) | Goi C(a;b;c) thoéa man A4BC nhan G(L;1;1) lam trong
tam. Khido a+b+c=—-4.

¢) | Néu A,B,M(x;y;l) théng hang thi tong x+y =3.

d) | Cho N e(Oxy) d&€ AABN vudng can tai 4.Tong hoanh d6
va tung d6 ctia diém N bang 3.

PHAN III. Cau tric nghiém tra 16i ngan.

Cau 29:

Cau 30:

Cau 31:

Trong khong gian Oxyz, cho hinh binh hanh ABCD c6 A(2;—1;3);B(—3;2;0);C(—I;O;Z) va
D(a;b;c). Tinh P=a’>-b>+c*.

Két qua:

Mot nguoi diing ¢ mat dat diéu khién hai flycam d€ phuc vu trong mot chuong trinh cta dai
truyén hinh. Flycam / & vi tri 4 cach vi tri diéu khién 150m vé phia nam va 200m vé phia
doéng, dong thoi cach mat dat 50m . Flycam /I ¢ vi tri B cach vi tri diéu khién 180m vé phia
nam va 240m vé phia dong, dong thoi cach mat dat 60m .

nguecri digu khign Q) ,_’: ____________ e Huong déng

Huromg nam
Chon hé truc toa d6 Oxyz véi gc O 1a vi tri nguoi diéu khién, mit phang (Oxy) trung véi
mat dat, truc Ox c6 hudng trung véi hudng nam, truc Oy c6 hudng trung voi hudng dong,
truc Oz vudng goc véi mat dat hwdng 1én bau troi, don vi trén mdi truc tinh theo mét.
Khoang cach giita hai flycam d6 bang bao nhiéu mét? (lam tron két qua dén hang don vi).

Két qua:

Trong khong gian Oxyz, (don vi trén mdi truc toa dd 1a 1 m), mot cabin cap treo xuat phat tt
diém A4(10;3;0) va chuyén dong déu theo duong cap thang dén vi trf D cach 4 4050 m.
Biét duong di ctia cabin cung phuwong véi vecto 11(2;—2;1) va sau 3 phut ké tir khi xuat phat
thi cabin di dén vi tri B ¢6 hoanh dd x, =550. Hoi thoi gian di chuyén cua cabin trén quang

duong 4D la bao nhiéu phuat?
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Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Trong khong gian Oxyz, cho2 diém 4(2;1;1), B(0;3;—1) va diém C trén mit phdng Oxy sao
cho 3 diém d6 thang hang. Biét C(a;b;c). Tinh a—b+2025c¢.

Két qua:

Trong khong gian chon hé truc toa dd cho trudc, don vi do 1ay kilomét, ra da phat hién mot
mdy bay chién ddu cia Anh di chuyén véi van t6c va hudng khong doi tir diém
M (500;200;10) dén diém N (800;300;10) trong 20 phut. Néu mdy bay tiép tuc giit nguyén
van t8c va hudng bay thi toa do ctia mdy bay sau 4 phut tiép 1a Q(a;b;c). Khi d6 a+b+c

bang bao nhiéu?

Két qua:

Vi hé truc toa do Oxyz sao cho O nam trén mit nwéc, mit phéng (Oxy) la mat nudc, truc Oz
huwdng 1én trén (don vi do: mét), mot con chim bdi ca dang ¢ vi tri (c6 hoanh d9, tung do va
cao d0 1a cac s8 thue duong) cach mt nwdc 2m, cach mit phang (Oxz),(Oyz) lan luot 1a 3m
va Im phéng thang xudng vi tri con c4, biét con ca (cé hoanh dd va tung do6 la cac s thuc
dwong) cach mat nwdc 50cm, cach mat phrfmg (Oxz),(OyZ) lan lwot 1a 1m va 1,5m . Toa do

diém B ltc chim bdi ¢4 vira ti€p xuc voi mat nudce la (a ;b;c) .Tinh T =5a+15b+25c.

Két qua:

Trong khong gian Oxyz, mot thiét bi am thanh dugc phat tir vi tri 4(1;3;8). Nguoi ta du
dinh dat mot may thu tin hiéu trén mat phrfmg (Oxz).Bié’t may thu ddt ¢ vi tri M (a;b;c) sé
nhan duoc tin hiéu sém nhat. Tinh gia tri biéu thieec T'=a +2b+3c.
Két qua:

Mot chiéc xe dang kéo cang soi day cap 4B trong cong truong xdy dung, trén do da thiét lap
hé truc toa @0 Oxyz nhu hinh véi d§ dai don vi trén cac truc b?ang 1m.
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10m

H

g

0~L30° / >
K Is m B ’
4

Biét AB =(a;b;c), tinh 2a+c.

Két qua:

Cau 37: Hinh sau day minh hoa so d6 m¢t ng6i nha trong hé truc toa d0 Oxyz, trong d6 nén nha, bén
btrc twong va hai mai nha déu la hinh chi nhat. Biét F (a;b;c) . Gia tri ctia tong a+b+c bang
bao nhiéu?

0(2:5:4)

E0:0:3) - A

000:0:0) A v

Két qua:

Cau 38: Trong khong gian voi mot hé truc toa do cho trude (don vi do 1dy theo kilomét), mot chiéc
mdy bay dang di chuyén v6i huéng bay khong déi tir diém (—50;30;10) dén vi tri ha canh la
(2;3;0). Hoi duong bay ciia mdy bay hop véi mit dat mot goc bao nhiéu d6? (Lam tron két

qua dén hang phin tram)

<Y

Két qua:

L6op Toan thiay Lé B4 Bao TP Hué 0935.785.115



Chu dé HE TOA PO OXYZ Toan 12

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Trong khong gian Oxyz, cho hinh binh hanh ABCD véi A(-1;3;5), B(2;-3;7), D(—4;1;—2).
Hiéu gitra hoanh d0 véi cao d6 ctia diém C bf?mg bao nhiéu?

Két qua:

Mot phong hoc c6 thiét k€' dang hinh hop chi nhat v6i chiéu dai 10 m ; chiéu rong 7,2 m va
chiéu cao 3,3 m. Mot chi€c quat tran duoc treo trén tran nha tai vi tri chinh gitta tran nha cta

phong hoc nhu hinh sau:

Ddng co quat

4nh quat

b)

Hinh 17
Xét hé truc toa do Oxyz c6 goc toa dd O trung véi mot goc phong va mat phéng (Oxy) trung
v6i mat san nhu Hinh 17a (don vi do 18y theo mét). Biét rang thanh treo dong co ctia quat c6
d6 dai 0,8 m. Gia st toa do ctia dong co chiéc quat tran la I(a;b;c). Khi d6 a+b+c béng

bao nhiéu?

Két qua:

Hai chié€c khinh khi cau bay 1én tir cing mét dia diém trong khong gian. Sau mot khoang thoi
gian, chiéc thit nhat nam cach diém xuét phat 3 km vé phia Dong va 2 km vé phia Nam, dong
thoi cach mat dat 0,5 km; chiéc thit hai nam cach diém xudt phét 1 km vé phia Bac va 1 km vé
phia T4y, dong thoi cach mat dat 0,3 km. Cung thoi diém d6, mot nguoi ding trén mat dat
va nhin th&y hai khinh khi ciu néi trén. Biét rang, so véi cac vi tri quan sat khac trén mat dat,
vi tri nguoi d6 dung cé tong khoang cach dén hai khinh khi cau la nhé nhat. Hoi tong khoang
cach nho nhit &y bang bao nhiéu kilémét? (Lam tron két qua dén hang phin chuc)

Két qua:

Trong khong gian Oxyz, xét mit phang (P) di qua hai diém 4(2;0;0),M (L1;1) va cat cac
tia Oy,Oz lan luwot tai hai diém B,C(B,C khac goc toa 36 O). Dién tich tam giac 4BC nho
nhat bang bao nhiéu? (Lam tron két qua dén hang phan muoi.)

Két qua:
Cho hinh chép tt gidc déu S.ABCD c6 chiéu cao bang 12 va do dai canh day bang 6. Goi K
la trung diém AD va M la trung diém SK. Diém N thudc canh SB sao cho SN =2NB. Dat
hé truc toa d¢ Oxyz c6 gbc O trung voéi tam cua hinh vudong ABCD, tia Ox chtra A4, tia Oy
chtta B va tia Oz chta S (minh hoa nhu hinh vé bén dudi). Goi toa d6 MN 1a (X5 50320)
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Cau 44:

Cau 45:

duogc tinh theo hé truc toa d0 Oxyz nhu trén. Tinh gia tri x, +y, +z, (két qua lam tron dén

hang phan muoi).

Két qua:

Trong khong gian Oxyz, cho hinh lang tru ABC.A'B'C’' c6 toa d¢ cdc dinh A(I;O;O),

B(O;O;l), C(%;?;OJ va B’(O;O;Z). Goi N la trung diém canh 44" va M di dng trén tia

Oz . Tinh dién tich nho nhét ctia tam gidc MNC'. (lam tron két qua dén hang phiin trim)

Két qua:

Nguoi ta can lap mot camera phia trén san béng dé phat séng truyén hinh mot tran béng d4,
camera c6 thé di dong dé ludn thu dwoc hinh anh rd nét vé dién bién trén san. Cac ki s du
dinh trong bon chiéc ¢t cao 30 m va st dung hé thong cap gén vao bén dau cot dé gitr
camera ¢ vi tri mong mudn.

Mo hinh thiét k& dugc xay dung nhu sau: Trong hé truc toa &6 Oxyz (don vi &6 dai trén moi
truc la 1 m), cac dinh cta bdn chiéc ot Tan lwot la cac diém
M (90;0;30), N (90;120;30), P(0;120;30),0(0;0;30) (Hinh 15).Gia stt K, 1a vi tri ban dau cta
camera c6 cao d6 bang 25 va KM =K N =K P =K 0. D& theo d&i qua bong dén vi tri 4,
camera duoc ha thdp theo phuong thang ding xudng diém K, c6 cao dd bang 19 (nguon:
https://abiturloesung.de; Abitur Bayern 2016 Geometrie V1I).

Z A

Q0 :0:30) P(0; 120: 30)

M(90 ; 0 ; 30) 7
...... 0.~ 7 _--N(90,120;30)
R i gl
K, A
X
Hinh 15

Gia st toa do caa vecto K K, (a; b; c). Tinh T =a+2b+3c.

Két qua:
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Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Mot tru anten vién thong dwoc lép dat trén ndc ctia mot toa nha cao tang, d€ tru anten dwoc
vitng chac va chdng choi dugc gié bao, cac ki su lap dat da chang tru anten nay bang ba soi
day thép déc biét khong bi trung dong thoi duoc cang thang bang céc thiét bi chuyén dung.
Do dac diém cuia mdt san, d€ dam bao yéu t6 ky thuat, cac ky su da xay thém hai tru
BC, AD, mdi tru cao 1 mét (tinh tr mé&t san), hai day dwgc méc vao hai dau try, day th ba
dwgc moc lién véi mét san tai vi tri diém E, diém mdc day trén than anten (diém S') cadch mat
san 5 mét. Chon hé truc toa d0 Oxyz nhu hinh bén (méi don vi trén truc 1a 1 mét), véi goc toa

do trung vdi chan try anten, mdt san trung vdi mat phéng (Oxy) (xem hinh minh hoa). Biét

rang DE = (a;b;c). Tinh gia tri ctia biéu thic T =2a+b+c.

Két qua:
Trong khong gian Oxyz, cho 4(-3;0;0), B(0;0;3), C(0;,-3;0). Biét diém M (a;b;c) thudc
mat phang (Oxy) sao cho ‘m+m—M—C

, tinh a+b+c.

Két qua:

Loi gidi:
Trong khong gian véi hé toa dd Oxyz, cho hai diém A(2; —3;2), B(3; 5;4) . Biét diém M trén
truc Oz so cho MA* + MB* dat gia tri nho nhat. Tinh OM.
Két qua:

Trong khong gian Oxyz cho hai diém A(2; 2;1), B(—g;‘l;g]. Biét I(a;b;c) la tam duong

W |

tron noi ti€p cua tam gidc O4B . Tinh S =a+b+c.

Két qua:

Trong khong gian Oxyz, cho cac diém A(1; —1; 2), B(—1; 1; 1), C(-3;-3; 4), D(I; %;1).Dié7m M
2 2 2
thay ddi trén mp(Oxy). Khi bidu thite T = —3(M—Aj - z[@j n (M—C) dat gid tri 16n nhét
MD MD MD
thi hoanh d6 ctia diém M bang bao nhiéu?
Két qua:

HET
Hué, 10h20’ Ngdy 01 thdng 8 nam 2025
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LOI GIAI CHI TIET

PHAN L. Cau tric nghiém v6i nhiéu phwong an lua chon. M&i cdu héi, thi sinh chi chon mot phwong dn.

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Trong khong gian Oxyz, cho hai véc to a= (al;az;a3); b= (bl;bz;b3) va keR. Khéng dinh
nao duwoi day dang?
A. ka=(ka;ka,;ka,). B.

—

a

=al +a; +a. .

C. a-b=(a,+b;a, +b;a,+b,). D. ab=ab —a,b, - ab,.

Trong khong gian Oxyz, biét biéu dién cta vecto a qua cac vecto don vi la a= 2;+}'—57c.
Toa d0 cua vecto a la

A. (2;-5:1). B. (2;-15). C. (21,-5). D. (1;2;-5).

Loi giai:

Ta cé: a=2i+ -5k & a(21-5).

Trong khong gian Oxyz, cho ba diém A(1;3;4), B(1;0;—-2) va C(4;0;—5). Toa dd trong tam
G cua tam gidc ABC la

A. (6;3;-3). B. (2;1;-1). C. (3;%;—%). D. (2;-1;-1).
Loi giai:
4+(-2)+(-5

G[1+1+4;3+0+o; +(=2)+( )j:G(Z;l;—l).

3 3 3
Trong khong gian Oxyz, cho vecto d =(3;-1;2). D¢ dai cta vecto @ bang
A V6. B. V14, C.2. D. 4.
Loi giai:

Ta c6 |a|=+/3* +(~1)* +2° =+/14.

Trong khong gian Oxyz, cho di€ém A(1;2;-1). Toa do hinh chiéu vudng goc ctia 4 trén mat
phéng (Oyz) la

A. (0;2;-1). B. (1,0,0). C. (12;0). D. (10;-1).

Trong khong gian Oxyz, cho hai diém 4(3;-2;3) va B(-1;2;5). Trung diém ctia doan thang
AB la

A. [(—2;2;1). B. 1(2;0;8). C. 1(2;—2;—1). D. 1(1;0;4).

Loi giai:

Cho hai diém A4(3;-2;3) va B(-1;2;5).
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Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

X, T X :3+(_1) -1

2 2
-2)+2
Trung diém [ c6 toa do: yAeryB :( g =0 :>I(1;0;4).
Z4*zy 345y
2 2

Trong khong gian Oxyz, cho cac vecto d = (2;—3;1),5 =(—41;-1) va ¢ =(-2;-7;1). Biét rang

= xd+yb , véi x,y 1a cc s6 thuc. Khi d6, x+ y bing

¢
A.5. B. 1. C.2 D. 4.
Loi giai:

2x—4y=-2

- =3
¢=xd+yb=(2x-4y;-3x+y;x—y) nén —3»x+y=—7<:>{)C = x+y=5.
x—y=1 B
Trong khong gian Oxyz, cho cac vecto a= (l;—l;2),5 = (—3;2;—2),5 =(—2;5;1) va
d= (—2;—3;—1). Biét rﬁng d= x5+yZ;+zE, véi x, v,z la cac s thwe. Khi d6, x+ y+z bé”mg
A. 3. B. 1. C. 1. D. 3.
Loi giai:
Tacd d =xid+yb+2¢ =(x=3y—2z;—x+2y+52,2x—2y+z)
x=3y-2z=-2 x=2
nén < —x+2y+5z=-3<y=2 =>x+y+z=3
2x=2y+z=-1 z=-1
Trong khong gian Oxyz, hinh chiéu vudng gdc ctia di€ém M (2;1;—1) trén mat phang (Oxz) cb
toa do la
A. (0:1;0). B. (2;1;0). C. (0;1;-1). D. (2;0;-1).
Loi gidi:
Hinh chiéu cua M (2;1;-1) 1én mat phéng (Oxz) la diém co toa do (2;0;-1).
Trong khong gian Oxyz, cho Zz=(2;—3;3), Z)=(0;2;—1), E=(3;—1;5). Tim toa dd caa
vecto u =2a+3b-2c.
A. (10;-2;13). B. (-2;2;-7). C. (-2;-2;7). D. (-2;2;7).
Loi giai:
C6 2a=(4-6;6); 3b =(0;6;-3); —2¢ =(~6;2;-10).
Khi d6: u=2a+3b-2c=(-2;2;-7).
Trong khong gian Oxyz, cho hai vecto u= (1,—4;0) va v= (-1;-2;1). Vecto u+3v cbtoadola
A. (-2-10;3). B. (-2;-6;3). C. (—4-8:4). D. (-2;-10;-3).
Loi giai:
Ta c6 3v=(-3;-6;3).

L6op Toan thiay Lé B4 Bao TP Hué 0935.785.115



Chu dé HE TOA PO OXYZ Toan 12

Do d6 u+3v=(-2;-10;3).
Cau 12: Trong khong gian Oxyz, cho hai véc to ;l:(l;—2;3), B:(—2;1;2). Khi d¢, tich vo hudng
(:1+5)B bang
A.12. B.2. C. 10. D. 11.
Loi giai:
a+b=(-1-1;5)=(a+b)b=-1.(-2)+(-1).1+52=11,
Cau 13: Trong khong gian Oxyz, cho ba di€ém 4(1; —2; 3), B(0; 2; —1), C(-2; 0; 1). X4c dinh toa do
ctia u=2.4AB-3.4C.
A.u=(7;2;-2).  B.u=(56;-16). C.u=(3;6;-8). D.u=(4;14;-14).
Loi giai:
Ta co:
+) AB=(-1;4;-4)=2.4B=(-2;8;-8) ;
+) AC=(-3;2;-2)=-3.4C=(9; -6; 6).
Suy ra &:Z.E—&A—C:U; 2;-2).
Cau 14: Trong khong gian Oxyz, cho tam gidc ABC c6 A(1;1;1) va AB+AC = (4;0,—6) . Toa do trung
diém M cua BC la
A. (5:1;,-5). B. (3;-1;,-7). C. (L-1;-4). D. (31;-2).
Loi giai:
Goi M (x;y;z) la trung diém cta BC.
x=2+1=3
Ta co: W:%(ﬂﬂ%):(g@%). Nén <y=0+1=1 hay M (31-2).
z=-3+1=-2
PHAN II. Cau tric nghiém dang sai. Trong moi ya),b)c)do mdi cdu, thi sinh chon ding hodc sai (dién
diu X vao 6 chon)
Cau 15: Trong khong gian Oxyz, cho OM =2i— j+8k, ON =i+2j-3k vaa=4i+j.
Khang dinh Dung | Sai
a) | Toa do ctia vecto a la (4;1;1).
b) | Toa dd cua diém M 1a (2;-1;8).
) | Toadd cia vecto MN la (=1;3;-11).
d) | Néu MK =a thitoa d6 ctia diém K 1a (6;0;8).

Loi giai:
| &S | bbing | obing | d)bung |
a) Sai.
Ta cé toa do cuia vecto ala (4;1;0).
b) bung.
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Toa d6 cua diém M la (2;—1;8).
c) buang.
Toa dd cta diém N 1a (1;2;-3).
Toa d0 cua vecto MN 1a (1—2;2+l; -3 —8) = (—1;3;—1 1).
d) buang.
Goi toa do6 cua K la (x; y;z).
Ta c6 MK =(x-2;y+1,z-8).
x—-2=4 x=6
Vi MK =a nén{y+1=1 <{y=0.
z—8=0 z=28
Vay K(6;0;8).
Cau16: Trong khong gian Oxyz, cho hai diém A4(1;-1;2), B(2;0;3).
Khang dinh Dung | Sai

a) | OB=2i+j+3k.

b) | BA=(-1;-1;2).

) | 04=(1;-1;2).

d) |Toa dé diém C dé ti gidc OABC 1a hinh binh hanh 1a

C(1;1;2).
Loi gidi:
| a)Sai | b) Sai | obung | d) Sai
a) Sai.
OB =(2;0;3)=2i+0;+3k =2i +3k .
b) Sai.
BA=(~L;~1;-1).
c) bung.
04 =(1;-1;2).
d) Sai.
Goi C(x;y;z). Tk gide OA4ABC la hinh binh hanh khi va chi khi
1=2—-x x=1
OA=CB < —-1=0-y<=y=1
2=3-z z=1

Suy ra C(1;1;1).
Ciau 17: Hinh minh hoa so d6 mot ng6i nha trong hé truc toa d¢ Oxyz, trong dé nén nha, bon buic
twong va hai mai nha déu 1a hinh chi nhat.
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' (7 B (SRR G4:5 )
4 P2:0:4)
0<% . .
b (",". .............. I ...... B(4:5:0)
00:0:0) A 3
Khang dinh Dang | Sai
a) | Toa dd diém 4 la (4;0;0).
b) | 00= (2;5;4).
o | AH =(4;5:3).
d) | C(0;5;0).
Loi giai:
‘ a) bang ‘ b) bung ‘ c) Sai ‘ d) bung ‘
c) Sai.

Taco: H(0;53) = AH =(~4;5;3).

Cau 18: Trong khong gian Oxyz, cho hinh hop 4BCD.A'B'C'D'cé A(1;0;1),B(2;1;2), D(L,-1;1) va

C'(4:5;-5).

Kh;fmg dinh Dung Sai

a) | Toa dd vecto AD 1a (0;—1;0).

b) | Toa do diém C 1a (2;—2;2).

Toa d6 trung diém ctia B'C la (3;3;—%) .

d) | Toa d6 cua mdt vecto vuong goc voi ca hai vecto AC va
B'D'1a (2;0;2).

Loi giai:
‘ a) bung ‘ b) Sai ‘ c) bung ‘ d) Sai ‘
b) Sai.
Goi toa d6 ctia diém C 1a (x.; ;20 ), tacd BC =(x, —2;y. —1;z. —2). Trong hinh hop
x.—2=0 X, =2
ABCD.A'B'C'D', ta c6 E:B—C.Suyra: Ve—1l=-143y.=0
z.—2=0 zp =2

Vay toa d cta diém C(2;0;2).
c) bung.
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Ta c6: BC =(0;~1;0).Trong hinh hép ABCD.A'B'C'D', tacé BC = B'C". Goi toa d6 ctia
4—-x,=0 Xy =4

diém B' 1a (xp;y,32,), Suy ra: 45—y, =—1 <1y, =6 . Goi toa do trung diém ! ctia
—5-2,=0 Zp=—3

B'Cla (x;5),32;).

o= Xt
o2 X =
I
+ ,
Ta cé: y[:%c vy, =3 .Vay toa d) cta diém 1(3;3;—%}
3
LTt |

d) Sai.
Theo cau b) ta co: C(2; 0;2). Tuwong tu, ta co: D'(3; 4; —6), B'(4; 6; —5) . Toa d0 vecto
AC=(1;0;1)va B'D'=(~1;-2;-1). Khi d6, u =| AC;B'D'|=(2;0;-2).
Vay toa do ctia mot vecto vudng goc vdi ca hai vecto AC va B'D' 1a (2;0; —2) .
Cau19: Ba chiéc may bay khong nguoi lai cing bay 1én tai mot dia diém va ludn gitt nguyén hudng
bay. Sau mot thoi gian bay, chi€c may bay thtt nhat cach diém xudt phat vé phia Pong
40(km) va vé phia Nam 40(km), dong thoi cach mat dat 2(km). Chiéc may bay thtt hai cach
diém xudt phat vé phia Bac 80(km) va vé phia Tay 50(km), dong thoi cach mat dat 4(km).
Chiéc mday bay thit ba nam chinh giita ctia chi€c may bay thit nhat va tht hai, dong thoi ba
chiéc may bay nay thang hang.
Khang dinh Dung | Sai
a) | Méy bay thit nhat cch vi tri xuat phat 13 6+/89 (km).
b) | Khoang cach gitra chi€c may bay tht nhat va chiéc mdy bay
thi hai 1a 10223 (km).
¢) | Chiéu cao cia may bay thit ba so v6i mit dat la 3(km).

d) | Hai may bay mot va hai bay theo hai huéng hop vdi nhau
2596

34793524

mot goc co cosin bang

Loi gidi:
| a)bung | b) Sai | obung | d) Sai |
Chon hé truc toa dd Oxyz, véi goc O dat tai diém xudt phat, mat phéng (Oxy) trung voi mat

dat, truc Ox hudng vé phia Bac, truc Oy hudng vé phia Tay, truc Oz hudng thang ding 1én
troi, don vi do 18y theo kilomét (xem hinh vé).

Lép Toan thay Lé Ba Bao TP Hué 0935.785.115



Chu dé HE TOA PO OXYZ Toan 12

Cau 20:

Chiéc may bay thit nhat c¢6 toa d¢ 4 (—40; —40; 2) .
Chiéc mdy bay thit hai c6 toa do B(80;50;4).

a) bung.

. ; Ny s Y PRE 2 2 2
May bay thit nhat cach vi tri xuat phatla d, = \/(—40) +(—40)" +2° = 6+/89 (km).
b) Sai.

Khoang cach gitta chi€c may bay tht nhat va chiéc may bay tht hai la
AB= \/(8O+40)2 +(50+40)" +(4-2)" =+/22504 (km).
c) bung.

ZA+ZB

Chiéu cao ctia may bay thit ba so véi mat datla /= =3 (km).

d) Sai.
Hai may bay mot va hai bay theo hai hudng hop véi nhau mét goc (OT&!, @)
cos(a,@) _ 2403 _ —40.80 +(—40).50+2.4 _ 2596 .
04|08 \J(-40)* +(~40)* + 2> /80 +50° +47 34793524
Cho hinh hop cht nhat ABCD.A'B'C'D" ¢6 AB=2, AD=4, AA'=3 va hé truc toa dd Oxyz
duoc gan nhu hinh vé, (0O = 4).

TA’ D/
|
I
! !
B I C
I
D
ST - y
4
F
/
B C
HE
Khang dinh Dang | Sai

Toa d0 trong tdm cta tam giac B'C'D la G[%;%;?)j.

b) D—'B:(Z;—4;—3)
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V| cos(4C.BD) =2

d) |Goi M 1a trung diém cta doan thing A44', diém
N(6312;6). Khi d6 ba diém M,N,C’ thang hang.

Loi giai:
‘ a) Sai | b) Bung | c) Sai ‘ d) Bung
a) Sai.
Ta cd 4 la gbc toa d0 nén A(O;O;O)
B'(2;O;3); C'(2;4;3); D(O;4;O).

Toa d0 trong tdm cua tam giac B'C'D 1a G(%;g; J

b) Bung.

Ta c6 D'(0;4;3), B(2;0;0) nén ﬁ:(2;—4;—3).

¢) Sai.

Ta cod A(O;O;O), C(2;4;O) nén E:(2;4;0)

B'(2;0;3), D(0;4;0) nén B'D=(-2;4;-3)

_ ACBD _ —4+16 _ 126
[4C|[BD| Va+1644+16+49 20429 45 '

COS(A_C;,%)

d) buang.
Ta cod A'(O;0;3), M 1a trung diém cua doan théng AA' nén M(O;O;%j

m=(6;12;2], ATC':(2;4;EJ
2 2

Vi MN =3MC'’ nén 3 diém M,N,C’ thing hang.

Cau 21: Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D' ¢6 A(1;2;3); B(4:5;6); C(-3;2;-1)
va D'(0;-3;5). M latrung di€ém CC'.

Khang dinh Dung | Sai

a) W:ﬂﬂfméﬂ.

b) | BD'=BA+ AD+CC'.

© | Toa dé tam ciia hinh hop 12 (2;1;%) .

d) | Toa dd di€ém C'(9;4;10).
Loi giai:
‘ a) bung ‘ b) bung ‘ c) bung ‘ d) Sai
a) bung. Tacdé M la trung diém CC’

nén AM == (AC+ AC') = (4B + AD+ 4B+ AD + A4') = AB+ AD +- A4
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b) Dung. Ta ¢ BD' = BA+ BC + BB = BA+ AD+CC' .
c) bung. Tam cta hinh hop la trung diém ctia duong chéo BD' nén cé toa d6 la (2,1,%) )
d) Sai. Tam ctia hinh hop la trung diém ctia dwong chéo AC" nén C'(3;0;38).
Cau 22: Trong khong gian Oxyz, chobdn diém 4(2;3;0), B(1;2;3), C(-1;2;0) va D(2;4;0).
Khang dinh Dung | Sai

2) Trong tam cua tam giac ABC la diém G(%; %;lj .

b) | Géc giira 2 véc to AB va CD x&p xi bang 113°.

o) | Goi H(x4;¥,:2,) la trigc tdm cua tam gidc ACD thi
3xy—y, +2024z, = 6.
d) | Goi M 1a diém sao cho 3MA’ +2MB* — MC? dat gia tri nho

nhat. Khi d6 M 2 H,é .
4 44
Loi giai:
‘ a) bung ‘ b) Sai ‘ c) bang ‘ d) Sai |

a) bung.

Trong tam cua tam gidc ABC la diém G[2+1_1;3+2+2;0+3+0j hay G(z z;lj.

3 3 3 33

b) Sai.

Tac6 AB=(-1;-1;3) va CD =(3;2;0).
ABCD _ -3-2+0 _

5
‘AB‘ ‘CD‘ NIRRT

Khi d6 cos(AB CD) = (E,@)znsO.

c) bung.

Dé thdy 4, C, D ciing thudc (Oxy) nén truc tim H (x,; y,;0), suy ra z, =0.
(4HL1CD _ [4H.CD=0
i nén__.__. (*)

CH L AD CH.AD=0
Ta c6 AH =(x,~2;y,-3;0),CD =(3;2;0), CH =(x, +1;,—2;0) va AD=(0;1;0).

8
Khi 46 (%) 3(xy—2)+2(y,—3)=0 o 3x0+2y0212<:> 0 =3
0.(x,+1)+1.(3,-2)=0 |3, =2 _
Yo =
Vay H(g;Z;Oj nén 3x,—y,+2024z,=6.
d) Sai.
Cach 1:

Goi I(x;y;z) la diém thoa man: 314+ 2IB—IC =0= 1(% % %j Khi d6 ta co :
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JE—) —1 ) R —\2 _ —\2 _ —\2
3MA? +2MB? — MC? =3MA +2MB —MC =3(M1+1A) +2(MI+IB) —(MI+IC)
—aMI’ +2M(31_A'+2179—ﬁ)+3f42 +2IB —IC" =4MI* +314> + 2IB* — IC>.

Do d6 3MA*> +2MB* — MC? dat gia tri nho nhat < M/ dat gia tri nho
nhite M =0 M =1.Vay M(g,ﬂ,gj
4’4’2
Céach 2:
AM =(x—2;y-3;2) AM? = (x=2)" +(y-3) +(2)’
GQiM(x;y;z):> mz(x—l;y—2;2—3):> BMzz(x—1)2+(
CM =(x+1;y-2;z) CM? =(x+1)" +(y-2

<
|
\9)
LS}
+
—
N
|
(O8]
SN
LS}

Ta co:
3MA? +2MB” = MC” =3 (x=2) +(y=3) +(2)" |+2[ (x=1)" +(y=2)"+(=-3)"|

—[(x+1)2+(y—2)2+(z)2}
2 2
=4x2+4y2+422—18x—22y—12z+62:(2x—%) +(2y—1—21j +(22—3)2+§2$.

, 9 11 3 ..
Dau "="xayra < x=—; y=—;z=—.Vay M 2;2;3 .
4 4 2 4 42
Cau 23: Mot ngdi nha c6 hinh dang va kich thuedc nhu hinh vé dudi day:

Az

0

S SRR H

E

F G 3,5m
L R >
o D y
S5m
B 8m C

Biét rang cac bitc trong va nén nha d‘éu‘lé cac hinh ch® nhat; hai bén mai nha la cac hinh

thang can IJGF va IJHE c6 dién tich bang nhau; d6 ddc ctia mai nha (s6 do goc nhi dién
[J,FG,H])1a 45°. Chon hé truc toa &0 Oxyz nhu hinh vé (don vi trén mdi trucla 1m).

Khang dinh Dang | Sai

a) | Toa dd cua vecto JI 1a (0;6;0).

b)

5
Toa d0 diém J 1a (5;7;6)
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) e \ 7
Toa dd ctia diém E 1a | 0; 0;5 .
d) A e . 7
Toa dd diém G la 5;8;5 .
Loi giai:
‘ a) Sai | b) Dung | c) Dung | d) bung
6 m J
/ | L.__X H
N
F M/ G 3.5m
U T .
0 - S Dy
. B 8m C
a) Sai.
Ta co

JI//OD;O,DeOy:ﬁ=k},(}=(o;1;0)),n=6,ﬁ N o k=-6

= JI =(0;-6;0)

b) buang.

Goi M,N,K Tan lwot 1 hinh chiéu cua J trén FG, EH,(Oxy).

Goi Q1a hinh chiéu ctia / trén FG .

Do IJGF,IJHE 1a cac hinh thang can c6 cting dién tich nén chiing bang nhau.
Ta co

JM L FG;MN 1 FG,(do MN / /GH)
= (JMN) LFG

=[J,FG,H]=JMN =45’
= AJMN vuodng can tai J .
Goi H la giao diém ctia JK va MN thi H la trung diém MmN .
Tt dé JH =~ MN=~(D=2=25.
2 2 2
JK=JH+HK=2,5+3,5=6.

Ngoai ra, do ZJFG 1a hinh thang can nén MG = FQ = %(FG ~)==2=1.

1
2
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Cau 24:

T dé MF =7.
o . , 5 5
Trén hé truc Oxyz da chon cé K 5;7;0 ,J 5;7;6
c) buang.
. 7
Piém E nam trén truc 0z c¢6 OF = DH =3,5 nén toa d0 cua diém E 1a (0;0;5)

d) bung.
Ta c6 C(5;8;0) la hinh chiéu ctia G trén mp (Oxy).

: 7 ,
Diém E (O;O;Ej la hinh chiéu ctia G trén truc Oz.

A . 7
Suy ra toa d0 diém G la 5;8;5 .
Hinh vé sau mo ta vi tri cia may bay vao thoi diém 9 gio 30 phut. Bi€t cac don vi trén hinh
tinh theo don vi km. Mat phéng (0xy) trung voi mat dat, O trung véi vi tri trung tam diéu
khién.

AZ
91
I+
‘!%
' 300 Y
= 2z —»
.1 .77 (Péng)
150 4~ __ . ______._ “ratl
X “ (Nam)
Kh;fmg dinh Dung Sai

a) | Tai thoi diém 9 gio 30 phut, may bay dang 6 d6 cao 9km
so voi mat dat.

b) | Tai thoi difm 9 gio 30 phut, toa d¢ cua mdy bay la
(300;150;9).

c) | Phi cong d& may bay o ché d6 tu dong bay thang theo
huéng dong véi van toc la 750km/h, dO cao khong doi.
Biét rang gi6 thdi theo huwdéng ddng véi van tdc 10m/s. Gia
st van toc va hudng gio khong thay doi thi tai thoi diem 10
gid 30 phut mdy bay & toa do (150;1086;9).

d) | Tai thoi diém 9 gio 30 phat, may bay cach trung tam diéu
khién mot khoang (lam tron dén hang phin muwoi) la
335,6km .

Loi giai:
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Cau 25:

‘ a) Dung ‘ b) Sai ‘ c) bang ‘ d) Sai
a) bung.
Do mat dat 1a mat (Oxy).Cao d¢ cia may bay la 9. Nén d6 cao so v6i mdt dat la 9km
b) Sai.
Toa do ctia may bay phai la (150;300;9).
c) buang.
Van t6c cia may bay 750km / h
Van toc ctia gi6 10m /s =36km/h
Vi may bay bay cung hudng véi gié nén Van tdc cia may bay ltc nay 1la 786km / h
Tai thoi diém 10 gio 30 phut thi may bay dwgc 1 gio nén quang duong di duoc la
786.1=786km theo huéng dong
Nén tung d0 cia may bay la 786 +300 =1086
Vay toa d ciia may bay la (150;1086;9).
d) Sai.
Khoang cach tbr mday bay dén trung tam diéu khién luc 9 gio 30 phuat la
J150% +300° +9* ~335,5(km)
Trong khong gian Oxyz, cho hai diém M (2;3;-1),N(-L11).

Khang dinh Dang | Sai

a) | Hinh chiéu cua diém M trén truc Oy co toa do 1a (-2;3;1).

b) | Goi E la diém d6i xing ctia diéfm M qua N . Toa d§ cua
diém E la (—4;-1;3).

¢) | Cho P(I;m—1;3). Tam gidc MNP vudng tai N khi va chi
khi m=1.

d) |Diém I(a;b;c) ndm trén mit phang (Oxy) thoa man
T =[3IM — IN| dat gid tri nho nh&t. Khi d6 2a+b+c=9.

Loi gidi:
‘ a) Sai ‘ b) Bung ‘ c) bang ‘ d) Sai

a) Sai.
Hinh chiéu ctia diém M trén truc Oy c6 toa do la (0;3;0).
b) buang.

1= 2+x,

2 x, =—4

Vi N la trung diém ctia ME < {1= 34‘% Sy =-1= E(-4-1;3).

N E A

2

c) bung.

Tacé NM =(3;2;-2); NP =(2;m—2;2).
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Cau 26:

AMNP vubng tai N <> NM.NP=03.2+2.(m-2)+(-2).2=0 m=1
d) Sai.

7

3(2-x)—(-1-x)=0 |*73

Goi J(x;y;z) thoa man 3JM -JN =0 < 33-y)-(1-»)=0 <y=4
3(—1—2)—(1—2)20 z==2

Suy ra J(%;4;—2J .

Khi d6 7 =[3IM — IN|=|31] +3JM — 1 — N |=|21]| = 21 .

T dat gia tri nho nhat khi va chi khi / 1a hinh chiéu caa J trén (Oxy) < 1 [%;4;0).
Vay a:%;b:4;c=0. Suyra 2a+b+c=11.

Trong khong gian Oxyz, cho tam giac ABC véi A(4;0;2), B(l;—4;-2) va C(2;1;1).

Khang dinh Dang | Sai

V210

a) .
Dién tich ctia tam giac ABC bang T

b) | 4B.AC=-6.

) Toa d06 trong tam tam giac ABC la G(%;l;%j.

d) | Goi diém E (a;b;c) la giao diém cta duong théng BC voi

mit phang toa d6 (Oxz), khi d6 2—a+b = % )
c
Loi gidi:
| a)Pung | b) Sai | o) Sai | d) Sai
a) buang.
Ta co : R(—2;l;—l),ﬁ‘(l;5;3).
. 2 AT 1 210
Khi d6 ACBC=0=ACLBC=S, 0 =- ACBC=""=.
b) Sai.
Ta c6 AB(-3;—4;—4), AC(~2;1;-1)= AB.AC =6.
¢) Sai.
X, = X, + X+ X, :z
3 3
Toa d0 trong tam G ctia tam gidac ABC dwoc xac dinh béi: < y. = W =-1.
. Z,tzy+2z, :l
3 3
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d) Sai.

Vi E(a;b;¢)e Oxz=b=0.Taco BC=(1;53),BE =(a-1;4;c+2).

k=2

k=a-1 5

Vi B,C,Ethénghéngnén: kBC=BE={5k=4 < a:%.

3k=c+2 )

c==

5

Suy ra: 2—a+b=9.
c

Cau 27: Mot chiéc 6 td dugc dat trén mat day dudi caa mot khung sdt ¢ dang hinh hop chit nhat véi
day trén la hinh chit nhat 4BCD cé tam O, vdi canh AB =8m, BC = 6m. Mat phéng (ABCD)
song song voi mat phang nam ngang. Khung sat d6 dwegc budc vao moéc S ctia mot chiée can
cau sao cho cac doan day cap S4, SB, SC, SD c6 d¢ dai béng nhau va moéc S cach mat phéng
(ABCD) 5m. Biét rang cac luc cing F;F,;F,;F, déu c6 cuong do bdng 6500N va trong
leong ctia khung sit béng 2500N . Chon hé truc toa do nhu trong hinh bén (don vi d¢ dai
trén moi truc 1a 1m).

S
I
:
Ay 7‘§
_ AP\ :
Fi¥ ) \F2
’ |
/ |
/ |
D#/ 77777 I777; <O C
- ! //
-7 P

Khang dinh Pung | Sai

a) | 0B=(3;4,0).

b) | SB+SD=250.

¢) | Toa do cha cac dinh A,C,D la
A(3;-4;0),C(-3;4;0),D(—4;-3;0).

d) | Trong luong cua chiéc 6 t6 xdp xi la 15885N .

Loi gidi:
‘ a) bang ‘ b) bang ‘ c) Sai ‘ d) bung ’
a) bung.
Vi AB=8m; BC=6m néntaco B=(3;4;0)= OB =(3;4;0)
b) buang.
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Xét tam giac SBD ta c6 O la trung diém ctia BD nén SB+SD =250

¢) Sai.

Vi AB=8m; BC=6m néntacod A(-3;4;0),C(-3;4;0),D(-3;-4;0).

d) bung.

Ta c6: SO =5m; BO = —BD = —\/62 8’ =— =5 = ASOB vudng can tai O

= SBO =45° :> ASBD Vuong tai S. Tuong te ASAC vuong tai S .
Tedotacod F, =F +F, =6500°+6500%; F,, =F +F, =6500"+6500"

Vi P la trong luc ctia 6 t& va khung sat ta co: ‘P‘ ‘FM‘ ~18385 (Vi F,;F, cung

12
huwdng) \
Vi vay Trong lwong 6 t6 bang 18385 —2500 ~ 115885
Cau 28: Trong khong gian Oxyz, cho vécto 04 = (2;—1;5) va diém B(5;-5;7).
Khang dinh Dang | Sai
a) | Toadd cuadiém 4 la (2;-1;5).
b) | Goi C(a;b;c) thoéa man A4BC nhan G(L;1;1) lam trong
tam. Khi d6 a+b+c=-4.
c) | Néu 4,B,M (x;y;1) thang hang thi tong x+y=3.
d) | Cho N e(Oxy) d€ AABN vudng can tai 4. Tong hoanh do

va tung dd ctia difm N bang 3.

Loi giai:
‘ a) bung ‘ b) bung ‘ c) Bung ‘ d) Sai
a) buang.
Ta c6 toa d6 ctia diém 4 la (2;-15).
b) bung.
1 2+5+x,
3 x.=—4
G la trong tam 44BC < <1= _1_§+yc S{ye=9 =C(-49-9)
|3+ T4z Ze=—9
3

Suyra a+b+c=-4.
c) Dung.
Ta co E:(3;—4;2),W =(x—2;y+1;—4).

x-2=k-3 x=—4
Ba diém 4,B,M théng hang khi va chi khi AM =kAB < {y+1=k(-4)=y=7
—4=k-2 k=-2
Suyra x+y=3.
d) Sai.

Lép Toan thay Lé Ba Bao TP Hué 0935.785.115



Chu dé HE TOA PO OXYZ Toan 12

Ta c6 AABN vudng can tai 4 < {

Taco Ne(Oxy)= N(x;;0) suyra AN =(x-2;y+1;-5), AB = (3;4;2)

AN L 4B (1)
AN = 4B (2)

(1)Qﬁuﬂé@3(x—2)—4(y+1)—10=0©3x—4y=20@y=%x—5
(2) © AN? = 4AB* & (x—2) +(y+1)" +25=9+16+4

2 2
<:>(x—2)2+ 3x_4 :4<:>x2—4x+4+91—6x+16:4<:>x:E
4 16 5

3
Suy ra y=—?:>N(§;—%;Oj. Vay xN+yN:§.

PHAN III. Cau tric nghiém tra 16i ngan.

Cau 29:

Cau 30:

Trong khong gian Oxyz, cho hinh binh hanh ABCD cé A(2;—1;3);B(—3;2;0);C(—l;0;2) va
D(a;b;c). Tinh P=a’-b*+c*.

Két qua:

Loi giai:
Pap an: 32.
Tacd: AB= (—5;3;—3),D—C =(-1-a;-b;2—c).

~l-a=-5 a=4
ABCD lahinhbinh hanh < AB=DC < 1-b=3 <1 b=-3.

2—c=-3 c=5
Vay P=a’-b*+c*=16-9+25=32.
Mot nguoi ding ¢ mat dat diéu khién hai flycam d€ phuc vu trong moét chuwong trinh cta dai
truyén hinh. Flycam I & vi tri 4 cach vi tri diéu khién 150m vé phia nam va 200m vé phia
déng, dong thoi cach mat dat 50m . Flycam 11 & vitri B cach vi tri diéu khién 180m vé phia
nam va 240m vé phia dong, dong thoi cach mat dat 60m .

ngui digu iz Q7 [4 < Huéng déng

Hurdmg nam

Chon hé truc toa d6 Oxyz véi gdc O la vi tri nguodi dieu khién, mit phang (Oxy) trung véi

mat dat, truc Ox c6 hudng trung véi hwdng nam, truc Oy cd hudng trung véi hudng dong,
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Cau 31:

Cau 32:

truc Oz vudng gbc véi mat dat hudng 1én bau troi, don vi trén mdi truc tinh theo mét.
Khoang cach giita hai flycam d6 bang bao nhiéu mét? (Iam tron két qua dén hang don vi).

Két qua:

Loi giai:

Dap an: 51.

Toa d9 ctia flycam I 1a 4(150;200;50).
Toa d9 cta flycam /I 1a B(180;240;60).

Ta 6 AB=,/(180-150)’ +(240-200)" +(60-50)" =103/26 = 51.

Khoang céach gitta hai flycam 7 va II 1a 51m.

Trong khong gian Oxyz, (don vi trén mdi truc toa d6 1a 1 m), mot cabin cap treo xuat phét tir
diém A4(10;3;0) va chuyén dong déu theo duong cép thang dén vi tri D cach 4 4050 m.
Biét duong di cta cabin cung phuong véi vecto ﬁ(Z;—2;1) va sau 3 phut k& tir khi xuat phat
thi cabin di dén vi tri B c6 hoanh d¢ x, =550. Hdi thoi gian di chuyén cta cabin trén quang
duong AD la bao nhiéu phat?

Loi giai:

Pap an: 15.

Gia stir B(550;3,:2, ).

Theo bai ra duwong di ctia cabin cung phuwong véi vecto &(2;—2; 1) nén ta c6 AB cung phuong
v6i u, khi d6 ta c6 ? :yo—; :ZTO = B(550;-537;270) = AB =810 m.

Vay cabin cap treo chuyén dong déu tit 4 dén B vdivantdc v, = Sap _ 270 (m/phut).

AB

Do d6 thoi gian cabin cap treo chuyén dong déutlr 4 dén D la ¢, = Sap _ 15 (phat).
AD

Trong khong gian Oxyz, cho 2 diém A(Z;l;l), B(0;3;—1) va diém C trén mat phéng Oxy sao
cho 3 diém d6 thang hang. Biét C(a;b;c). Tinh a—b+2025c.

Két qua:

Loi giai:

Dap an: -1.

Vi C trén mit phang Oxynén z. =0gia stt C(x;);0), ta co E(—2;2;—2), R’(x—2;y—l;—l)

Tir gia thiét ta c6 4, B, C thing hang, hay 2 véc to 4B, AC cuing phuong,

x-2 y-1 -1 {x—Zz—l {x:l
= =— & &

2 2 2 \y-1=1 y=2
a=1
= M (1,2;0)={b=2;a-b+2025¢=—1.
c=0
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Ciu 33: Trong khong gian chon hé truc toa do cho trude, don vi do 14y kilomét, ra da phat hién mot
may bay chién ddu ctia Anh di chuyén véi van t6c va hudng khong doi tix diém
M (500;200;10) dén diém N (800;300;10) trong 20 phut. Néu mdy bay ti€p tuc giit nguyén
van t6c va hudng bay thi toa do ctia mdy bay sau 4 phut tiép 1a O(a;b;c). Khi d6 a+b+c

bang bao nhiéu?

Két qua:

Loi iidi:
Goi O(x;;z) la toa dd ctia mdy bay sau 4 phtt tiép theo.
Ta c6: MN =(300;100;0); NO = (x—800; y —300;z—10)

Vimay bay gitt nguyén hudng bay nén MN va NQ cling hudng.
Do may bay tié€p tuc gitt nguyén van tdc va thoi gian bay tt M — N gdp 5 lan thoi gian bay
te N = Q nén MN =5NQ
300=5(x—800)  (x=860
Suy ra MN =5NQ <1100 =5(y-300) < { y =320 = 0(860;320;10).
0=5(z-10) z=10
Toa d6 ctia may bay sau 4 phut tiép theo 1a 0(860;320;10).
Vay a+b+c=860+320+10=1190.

Cau 34: Vi hé truc toa d6 Oxyz sao cho O nam trén mit nwdc, mat phéng (Oxy) la mat nwdc, truc Oz
huwdng 1én trén (don vi do: mét), mot con chim bdi ca dang ¢ vi tri (co hoanh d9, tung do va
cao d0 la cac s8 thuc duong) cach mit nwdc 2m, cach mit phang (Oxz),(Oyz) lan luot 1a 3m
va Im phéng thang xudng vi tri con c4, biét con ca (cé hoanh dd va tung do6 1a cac s thuc
dwong) cach mit nwde 50cm, cach mit phang (Oxz),(Oyz) lan luot 1a Im va 1L,5m. Toa dd

diém B ltc chim béi cé vira ti€p xtc voi mit nudce la (a;b;¢). Tinh T'=5a+15b+25c¢ .
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Cau 35:

Cau 36:

Két qua:

Loi giai:
Daép so: 28.
Theo bai ra ta c6 C(l;3;2),A(%;l;—%), B e(Oxy)= B(a;b;0).

a=(l;—2;—§j,@=(a—l;b—3;—2).
2 2

Ba diém C, B, 4 théng hang nén CA,CB cung phuong, do do6 ta co:

7

a=—

l -2 _é b_7
2 2 3

Trong khong gian Oxyz, mot thiét bi &m thanh dugc phat tir vi tri 4(1;3;8). Nguoi ta dw
dinh dt mot may thu tin hiéu trén mét phing (Oxz).Biét may thu dit ¢ vi tri M (a;b;c) sé
nhan duoc tin hiéu sém nhat. Tinh gid tri biéu thiee T =a +2b+3c.
Két qua:

Loi giai:

Pap s6: 25.

May thu tin hiéu trén mat phéng, mdy thu sé nhan dwgc tin hiéu sém nhat khi M (a;b;c) la
hinh chiéu ctia 4(1;3;8)1én mat phéng (Oxz).

Khi d6 M (1;0;8).

Vay T'=a+2b+3c=25.

Mot chiéc xe dang kéo cang soi day cap 4B trong cong treong xay dung, trén dé da thiét lap
hé truc toa d&6 Oxyz nhu hinh véi do dai don vi trén cac truc bang 1m.
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Cau 37:

Biét AB =(a;b;c), tinh 2a+c.

Két qua:

Loi iidi:

Trén hé truc toa d6 cho trudc, theo gia thiét ta suy ra 4(0;0;10)
Goi diém B(x;y;0) thi H(0;;0); K (x;0;0)

Xét tam giac OBH vudng tai H, c6 OB =15, BOH =30°

sin30° :ﬁ:BH:ZS:OK
OB

o1

c0s30° = 7 = OH =7,5.\/§

Ttc la H<0,7;5\/§;0); K(7,5,0;0), suy ra B(7,5; 7,5\/5;0)

AB=(7,5,7,5V3;-10). Vay a=7,5 va c=-10. Khi d6 2a+c=>5.

Hinh sau day minh hoa so d6 mot ngdi nha trong hé truc toa d¢ Oxyz, trong d6 nén nha, bon
btrc twong va hai mai nha déu la hinh chi nhat. Biét £ (a;b;c) . Gia tri ctia tong a+b+c bang
bao nhiéu?

02:5:4

EW0:0:3) F

00:0:0) A A

Két qua:
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Loi iidi:

E0:0:3)

P

00:0:0)

A X

Vi nén nha, bdn btc twong va hai mai nha déu la hinh ch nhat, nén ta ¢6 diém £ la hinh

chiéu vudng gbéc cua diém G(4;5;3) l1én mat phang (XOZ). Do dé, toa d6 diém F la

F=(40;3).

Do d6, a=4;b=0;c=3.Vay, gid tritong a+b+c=4+0+3=7.
Cau 38: Trong khong gian voi mot hé truc toa do cho trude (don vi do 1dy theo kilomét), mot chiéc
mdy bay dang di chuyén v6i huéng bay khong déi tir diém (—50;30;10) dén vi tri ha canh la

(2;3;0). Hoi duong bay ctia mdy bay hop véi mét dat mot géc bao nhiéu do? (Lam tron két

quad dén hang phin tram)

Két qua:

Loi iidi:

<Y

Goi A(—SO; 30; 10), B(2; 3; O). Khi do6 H(—SO; 30; 0) la hinh chiéu vudng goc cua diém A4

trén mit phang (Oxy) va ABH 1a géc hop boi duong bay véi mit dat.
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Cau 39:

Cau 40:

AH 10

BH [(-s2) +27°
Trong khong gian Oxyz, cho hinh binh hanh ABCD véi A(-1;3;5), B(2;-3;7), D(—4;1;—-2).
Hiéu gitra hoanh d¢ véi cao d6 ctia diém C bf?mg bao nhiéu?

Khi d6 tan ABH = = ABH =9,69°.

Két qua:

Loi iidi:
Tacé: AD=(-3;-2;-7) ; BC=(x-2,y+3;z-7)
x—2=-3 x=-1
D& ABCD 13 hinh binh hanh BC = AD <> { y+3=-2<{y=-5
z=T=-7 z=0

Vay C(-1;-5;0)
Hiéu gitra hoanh d6 véi cao d6 ctia diém Cla: x—z=-1-0=-1.

Mot phong hoc c6 thiét k€ dang hinh hop ch nhat v6i chiéu dai 10 m ; chiéu rong 7,2 m va
chiéu cao 3,3 m. Mot chiéc quat tran duoc treo trén tran nha tai vi tri chinh gitta tran nha ctia
phong hoc nhu hinh sau:

Dong co quat

4nh quat

Hinh 17

Xét hé truc toa d6 Oxyz c6 gdc toa dd O trung véi mot géc phong va mat phang (Oxy) trung
véi mat san nhu Hinh 17a (don vi do 14y theo mét). Biét rang thanh treo dong co ctia quat c6
d6 dai 0,8 m. Gia st toa do ctia ddng co chiéc quat tran la I(a;b;c). Khi d6 a+b+c bz‘?mg

bao nhiéu?

Két qua:

Loi giai:

Diém chinh gitta ctia tran nha (noi treo mdc treo ctia chiéc quat tran) cd toa do la
5(5:3,6:3,3).
Do thanh treo dong co cua quat ¢6 d¢ dai 0,8 m nén dd cao cua dong co thap hon diém chinh

gitra tran nha la 0,8 m. Do d6 toa d¢ cua dong co la [(5;3, 6;2,5).
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Cau 41:

Suyra a+b+c=5+3,6+2,5=1L1.

Hai chiéc khinh khi cau bay lén ttr cung mét dia diém trong khong gian. Sau mét khoang thoi
gian, chiéc thit nhat nam cach diém xuat phat 3 km vé phia Dong va 2 km vé phia Nam, dong
thoi cach mat dat 0,5 km; chiéc thit hai nam cach diém xudt phéat 1 km vé phia Bac va 1 km vé
phia Tay, dong thoi cach mat dat 0,3 km. Cung thoi diém d6, mot nguoi ding trén mat dat
va nhin thay hai khinh khi cau ndéi trén. Biét rang, so véi cac vi tri quan sat khac trén mat dat,
vi tri nguoi d6 ding 6 tong khoang cach dén hai khinh khi cau la nhé nhat. Hoi tong khoang
cach nho nhat &y bang bao nhiéu kilomét? (Lam tron két qua déin hang phiin chuc)

Két qua:

Loi giai:

bap sé: 5,1.

Chon hé truc toa d6 Oxyz véi gdc O dat tai diém xudt phat ctaa hai khinh khi cau, mat phéng
(Oxy) trung véi mit d4t véi truc Ox hudng vé phia Nam, truc Oy hudng vé phia Dong va
truc Oz hudéng tha&mg 1én troi (don vi do 1ay theo kilomét).

Khi d6 0(0;0;0),4(2;3;0,5), B(—1;—1;0,3) Tan luot 1a vi tri xudt phat va vi tri ctia hai khinh
khi cau d6i v6i hé toa d6 da chon tai thoi diém duwoc quan sat.

Goi M la vi tri dtng ctia nguwoi quan sat.

Goi B'(-1;-1;-0,3) 1a diém d6i xtng v6i B qua mit phang (Oxy).

Ta cd MA+MB = MA+ MB'.

Suy ra MA+MB nhé nhat khi MA+MB' nho nhat, nghia 1a khi va chi khi 4,B,M thing
hang.

Goi M (x,,;,,;0), suy ra

Hinh 7
m:(Z—xM;3—yM;O,5),W:(—1_XM;_1_yM;_0’3)_

A,B''M thing hangnén MA va MB' cing phuong

1
= bmxy oo 0’3:> 8:>M(l;l;0j.
2-x, 3-y, 05 1 8 2

1
Yu >
Khi d6: min(MA +MB) = min(MA+MB')= AB'~5,1 km.
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Cau42: Trong khong gian Oxyz, xét mit phiang (P) di qua hai diém 4(2;0;0),M (1;1;1) va cat cac
tia Oy,Oz lan luot tai hai diém B,C(B,C khac goc toa do O). Dién tich tam giac ABC nho
nhat bang bao nhiéu? (Lam tron két qua dén hang phan muoi.)

Két qua:

Loi giai:
baép s6: 9,8.
Gia st (P) cit cac tia Oy, Oz theo thtt tu tai cac diém B(0;5;0),C(0;0;¢) v6i b,c>0.

Suy ra phuong trinh mat phang (P):%+%+£:l.
c
DoM(l;l;l)e(P)nénl+l+l=l:>l:l+122‘fL:>ch16.
2 b c 2 b c bc

Taco S, = %‘[ﬂ;’, A_c] - % \/b262 +4(b7 +ct) 2 %\/bzcz +8hc .
1
Suy ra S 50 E\/bzc2 +8bc > 4+/6 . DAu "=" xay rakhi va chikhi b=c =4.

Khi d6: min S ;. =46 ~9,8

Cau 43: Cho hinh chép t& gidc déu S.ABCD c6 chidu cao bang 12 va d6 dai canh day bang 6. Goi K
la trung diém 4D va M 1a trung diém SK. Biém N thudc canh SB sao cho SN =2NB. Dat
hé truc toa d¢ Oxyz c6 gbc O trung voéi tam cua hinh vudéng ABCD, tia Ox chtta A4, tia Oy
chtta B va tia Oz chta S (minh hga nhu hinh vé bén duéi). Goi toa do MN 1a (xo; yo;zo)
duogc tinh theo hé truc toa d0 Oxyz nhu trén. Tinh gia tri x, +y, +z, (két qua lam tron dén
hang phan muoi).

Két qua:

Loi giai:
bap sé: 0,8.
Theo hé truc toa d6 nhw hinh vé ta co toa d6 cac diém:

A(3v2;0;0); B(0;32;0):C(-3v/2;0;0); D(0;-3v230); 5(0;0512).

L6op Toan thiay Lé B4 Bao TP Hué 0935.785.115



Chu dé HE TOA PO OXYZ Toan 12

Cau 44:

Cau 45:

Tt d6 ta cb K(i —i ]M(i —i j
2 2 ) 4 4

Do N thudc canh SB sao cho SN =2NB nén SN =2NB = N(O; 2\/5;4).

Va yW{—% % —2J:>xo+y0+zo~08

Trong khong gian Oxyz, cho hinh lang tru ABC.A'B'C’' c6 toa d¢ cac dinh A(I;O;O),

143

B(O;O;l), C(E — OJ B'(O;O;Z). Goi N la trung diém canh 44" va M di dng trén tia

Oz . Tinh dién tich nho nhat cta tam gidc MNC'. (lam tron két qua dén hang phiin trim)

Két qua:

Loi giai:
Dap s6: 0,48.

143

Theo gi thiét, ta 6 CC' = BB = [— — 1]

AA' = BB = A'(1;0;1),do N la trung diém cta canh 44’ nén N(l;O;%j-

Do M di dong trén tia Oz nén M(O;O;t), (t > 0).

Ta cé NC = [—lilJ NM = ( 10221)

2 2
[W,W]:[@’—l)ﬁ;zf—aﬁ]
4 4 2
Vi vay
U 321 +(2=3)+12 16 —24r+24  (4-3) +15 _ 15
SMNC,:E‘[NC,NM]:\/( ) 8( ) +12 _ 8 A 8) SIS
Suy ra min S, =% khi t=%~

Déap s6 min S, = 0,48.

Nguoi ta can lap mot camera phia trén san béng dé phat séng truyén hinh mot tran béng da,
camera co thé di dong dé€ luon thu duoc hinh anh rd nét vé dién bién trén san. Cac ki su du
dinh tréng bon chiéc cot cao 30 m va st dung hé thdng cap gan vao bon dau cot dé gitt
camera ¢ vi tri mong mudn.

MO hinh thiét k€ duoc xay dung nhw sau: Trong hé truc toa d¢ Oxyz (don vi d¢ dai trén moi
truc la 1 m), cac dinh cta bdn chiéc ot Tan lwot la cac diém
M (90;0;30), N (90;120;30), P(0;120;30),0(0;0;30) (Hinh 15).Gia st K, 1a vi tri ban dau cta
camera c6 cao d6 bang 25 va KM =K N =K P=K 0. D& theo d&i qua bong dén vi tri 4,

Lép Toan thay Lé Ba Bao TP Hué 0935.785.115



Chu dé HE TOA PO OXYZ Toan 12

Cau 46:

camera duoc ha thdp theo phuong thang dimg xudng diém K, c6 cao dd bang 19 (nguon:
https://abiturloesung.de; Abitur Bayern 2016 Geometrie VI).

Z A

Q(0:0:30) PO ;120 :30)
\ K, __x"x
M(90 ;0 30) - P y
------ O SN0, 1205 30)
T T
K, °A
4
x
Hinh 15

Gia str toa do cua vecto K K, (a; b;¢). Tinh T =a +2b+3c.

Két qua:

Loi giai:
Dap s6: —18.
Goi I(x,;y,;z,) la tam caa hinh cht nhat MNPQ .
Ta c6 MI =(x,—90;y, —0;z, —30), IP=(0—x,;120- ,;30~z,).
x,-90=0-x, x, =45
I la trung diém cua MP khi va chi khi {y,-0=120-y, &<y, =60 = Toa d6 diém
z,—-30=30-z z, =30.
1(45;60;30).
Céc diém 1,K, K, nam trén duong thang vudng géc véi mit phang (Oxy). Ma K c6 cao do
béng 25 nén K, (45;60;25); K, c6 cao dd béng 19 nén K, (45;60;19) . Suy ra
KK, =(0;0,-6) = a =0;b=0;c=—6.
Vay T =a+2b+3c=-18.
Mot tru anten vién thong duoc lép dat trén ndéc ctia mot toa nha cao tang, dé€ tru anten duwoc
vitng chéc va chdng choi dwoc gié bao, cac ky su lap dat da chang tru anten nay bang ba soi
day thép dic biét khong bi tring dong thoi duoc cang thang bang cac thiét bi chuyén dung.
Do dédc diém cua mat san, dé€ dam bao yéu td ky thuat, cac kj su da xay thém hai tru
BC, AD, moi tru cao 1 mét (tinh tir mat san), hai day dwgc moc vao hai dau try, day th ba
dwgc moc lién véi mét san tai vi tri diém E, diém modc day trén than anten (diém S') cadch mat
san 5 mét. Chon hé truc toa d0 Oxyz nhu hinh bén (méi don vi trén truc la 1 mét), vdi goc toa

dd trung véi chan tru anten, mdt san trung véi mat phang (Oxy) (xem hinh minh hoa). Biét

rang DE = (a;b;c). Tinh gia tri ctia biéu thic T =2a+b+c.
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Cau 47:

Cau 48:

Két qua:

Loi giai:
Dap an: -12.
Duwa vao hinh vé, ta xac dinh duoc toa d0 cac dinh:

A(4;3;0), D(4:3;1),C(4,-2;0), B(4-21), E(-2;4;0), S(0;0;5).

Ta cé: DE = (—6;1;—1) nén a=-6; b=1; c=-1.

Vay: T=2a+b+c=2(—6)+1—1=—12.

Trong khong gian Oxyz, cho 4(-3;0;0), B(0;0;3), C(0;-3;0). Biét diém M (a;b;c) thudc
mat phang (Oxy) sao cho ‘m+m—M—C

, tinh a+b+c.

Két qua:

Loi gidi:
Pap an: 0.
Goi 1 (a;b;c) 1a diém thoa man I4+IB-1C=0 (1)
Ta c6 ﬁ(—3—a;—b;—c), E(—a;—b;S—c), If‘(—a;3—b;—c)
-3-a=0 a=-3
()= b-3=0 < b=3 < I1(-3;33).
3—c=0 c=3
Ltc d: [ + M5~ 1| =V + T4+ 1B 1] =[] = .
|MA+ MB ~ MC| nh6 nhét khi chi khi M/ nho nhat, hay M 1a hinh chiéu vuéng goc ciia I
trén mat phéng (Oxy)——)M(—3; 3;0)——>a =-3;b=3;c=0.
Trong khong gian véi hé toa d Oxyz, cho hai diém A(2; —3;2), B(3; 5;4) . Biét diém M trén
truc Oz so cho MA® + MB® dat gia tri nho nhat. Tinh OM.
Két qua:

L6op Toan thiay Lé B4 Bao TP Hué 0935.785.115
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Loi giai:
Dap an: 3.

Goi [ 1a trung diém cua 4B = 1(2;1;3)

2 2 a2 st (v AV (. ) 2 2 2
Ta cé: MA® + MB> = MA + MB :(M1+1A) +(M]+IB) = 2MI* + IA* + IB.
14> + IB? khong d6i nén MA® + MB® dat gid tri nho nhat khi MI dat gid tri nho nhat.
= M la hinh chiéu ctia I trén truc Oz.
= M (0;0;,3)——>OM =3.

Cau49: Trong khong gian Oxyz cho hai diém 4(2;2;1), B(—g;g;gj. Biét /(a;b;c) la tAm duong

tron noi tiép cua tam gidc OAB . Tinh S=a+b+c.

Két qua:

Loi giai:

Pap an: 2.

o
1
A D B

Tacé: 0Ad=(2:2:1), 0B=|-2.2.8| 2 0dos=-1%+2,2 0= 0i108.
333 3 33

Laicéd: OA=3, OB=4= AB=5.

Goi D la chan duong phan gidc trong goc A0OB = D thudc doan 4B .

Theo tinh chéat ctia phan giac trong ta co:

%_%_33m=—2079:»0=(0;%;2]-

DB OB 4 7
Tam gidc OAB c6 dién tich S = %.OA.OB =6,ntta chuvi p= W =6
=r= R} =1 la ban kinh duong tron ndi ti€p; chiéu cao OH = 0408 = 12 .
p AB 5
Goi I la tam duong tron noi ti€p tam giac OAB = I thudc doan OD .
a=0
Ta co: ﬂ:L:i:ﬁ:iDﬁO = 1=(0;1;1) hay <b=1.
DO OH 12 12 i
C =

Viay S=a+b+c=2.

L6op Toan thiay Lé B4 Bao TP Hué 0935.785.115
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Cau 50: Trong khong gian Oxyz, cho cac diém A(1; —1; 2), B(—1; 1; 1), C(=3;-3; 4), D(1; %;1).Dié7m M

2 2 2
thay d6i trén mp(Oxy). Khi biéu thitc T = —3(%j - 2(@j ¥ (%J dat gi4 trj 1on nhat
MD MD MD
thi hoanh d6 ctia diém M bang bao nhiéu?
Két qua:
Loi giai:
Pap an: 1
2 2 2 2 3 > —2 — 2 —2
Tacd: T—-_3 MA 9 MB . MC) _3MA" -2MB" + MC™ _3MA -2MB +MC
MD MD MD MD? MD?
—3x, —2x, +x,
xl == =
-3-2+1
! .- -3y, -2y, +
Goi [ la diém thoa man Ssuy ra {y, = Ya—2p*¥. 1 hay I=D.
-3-2+1 2
-3z, -2z, +z,
Z[ = =
-3-2+1

Co DA= 0;_—3;1 ;ﬁ: —2;1;0 ;D_C"z _4;__7;3
2 2 2

3MA —2MB +MC —3(W)+m)2 —2(W)+E§)z +(W)'+D—C)2
MD? - MD?

—_— =

—3(}@2 +zmm+m2)_z(m2 +2MD.DB + DB )+E2 +2MD.DC+DC

Xét T =

MD?
~4MD' +(-3DA" ~2DB + DC" |+ 2MD(~3D4 - 2DE + DC)

— 0

MD?
—~4MD’ +(—3mz ~2DB’ +1Y2) —4MD? +(-3D4> ~2DB’ + DC?)
- MD? - MD?
—~3DA’ -2DB* + DC* 19
=—4+ > =—4+——
MD MD

Nhan xét: D& biéu thiec 7' dat gid tri 1on nhat thi MD? phai nho nhat hay M 1a hinh chiéu
| .
ctia diém D xudng (Oxy), suy ra M(I;E;O] . Vay hoanh d6 diém M bang 1.

HET
Hué, 10h20’ Ngdy 01 thdng 8 nam 2025
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Trong qud trinh swu tdm va bién soan, néu tai liu cd sai s6t gi thi rat mong nhin dwgc sw gép Y ciia
quy thidy cd cung cic em hoc sinh! Xin chin thanh cam on!
PHAN I. Cau tric nghiém v6i nhiéu phwong an lwa chon. Thi sinh trd 10i tie cdu 1 dén cdu 12. Mbi cdu
hoi, thi sinh chi chon mot phwong dn.
Caul: Trong khong gian Oxyz, cho hai diém 4(2;1;-1), B(1;2;3). D6 dai doan thing AB béng

A. 18. B. 3.2. C. 3. D. J22.
Cadu2: Trong khong gian Oxyz, cho tam gidc ABC véi A(1;3;4),B(2;-1;0),C(3;1;2). Toa dd trong
tam G cua tam giac ABC la

A. G(3;§;3). B. G(2;-1;2). C. G(212). D. G(6;3;6).
Cau 3: Trong khong gian Oxyz, cho vecto &=2¥+}—2f<. Tinh d6 dai ctia vecto 4.
A.fal=1. B. |a-4. C. |a[-5. D. |a=3
Cau4: Trong khong gian Oxyz, cho a = (2;—1;3). Toa d0 cua vecto 2a la
A. (4,-2;3). B. (4-13). C. (4-2:6). D. (4,-2;5).
Cau5: Trong khong gian Oxyz, cho hai vecto 21:(—4;5;—3), B=(2;—2;1). Tim toa d0 ctia vecto
x=a+2b.
A x=(0;-1;1). B. x=(0;1;-1). C. x=(-89%-5). D. x=(23;-2).

Cau 6: Trong khong gian Oxyz, cho hai diém A(1;2;-3) va B(-3;4;5). Tim diém [ la trung diém
ctia doan thang 4B.
A. I(-1;3;1). B. I(-1;-3;1). C. I(-21;4). D. I(2;-1;-4).

Cau7: Trong khong gian Oxyz, cho hai vecto a@=3j+k va b= (I;m;6). Tim gid tri ctia tham s& m
dé & vudng goc véi b.
A.m=3. B. m=-2. C. m=-3. D. m=2.

Cau8: Trong khong gian Oxyz, cho tam gidc ABC véi A(L;1;1), B(-11;0), C(41;2). Chu vi cta
tam gidc ABC bang

A.\/E+2\/§. B. \/E+\/§+\/E.
C. \/B+\/§+«/E. D. 2+2\/§.

Cau9: Trong khong gian Oxyz, cho hai vecto a =(2;-1;4); b= (3;0;-2). Khi d¢, cos(é;g) bﬁing



A2 B c. L D.__2 .

273 273 273 273

Cau10: Trong khong gian Oxyz, cho ba diém A4(0;1;-1), B(1;2;0);C(m;n;0). Tim m,n sao cho ba
diém A4,B,C théng hang.

A.m=1Ln=1. B. m=Ln=2. C. m=2n=1. D. m=2n=2.
Ciau11: Trong khong gian Oxyz, cho diém A(0;-2;-1) va B(l;-1;2). Tim toa d¢ diém M sao cho
MA =2MB.
A ml2-20) B. mM[L:-2. 1) ¢ m@os). D. M(~1;-3;-4).
33 2 22

Cau12: Trong khong gian Oxyz, cho hai diém A(l; 0;—1), B(—l;—1;2). Diém M ndm trén truc Ox
va cach déu hai diém A4, B cb toa do la
A. (0;-2;0). B. (1;0;0). C. (0;151). D. (-1;0;0).
PHAN II. Ciu tric nghiém dang sai. Thi sinh trd loi tie cdu 1 dén cdu 4. Trong moi ya),b)c)do mdi cdu,
thi sinh chon diing hodc sai (dién ddu X vao 6 chon)
Caul: Trong khéng gian Oxyz, choba vecto @ =2i +j,b=2j +k,é =2k +i .
Khang dinh Dung Sai

a) a=(2;1;0).

b | |p|=3.

A | bre=(123).

d) | 2d-(b+¢)=(3;0;-3).
Cau2: Trong khdng gian Oxyz, cho hai vecto a =(2;-1;2)va b=(~1;2;3).

Khang dinh Dung Sai
a) | a+b=(L15).
b) | ab=2.
A | 2a-3b=(7;-81).
d .
) cos (a; b) = E
21
Cau3: Trong khong gian Oxyz, cho tam gidc ABC cd A(—l; 2;2) , B(4; 0;2) va C(I;O;—l) )
Khang dinh Dung Sai
) Toa d¢ trung diém cua BC la (%;O;%j.
b) Hinh chiéu cua diém Alén truc hoanh Oxla
1(-1;0;0).
<) MA+2MB =0 thi toa d6 diém M(g,%,%j

d) Chu vi tam gidc ABC bang V29 +17 +342 .
Cau4: Trong khong gian Oxyz, cho ba diém A(—2;1;0),' B(1; 1;—2) va C(4;1; —4) )
| Khing dinh | bung | Sai




a) | 4B=(3;0;-2).

b) Toa d6 trung diém cua BC 1a I(1;1;-2).

C) Toa do trong tam ctia tam gidc 4ABCla G(l; 1;—2) .

d) biém M (a;b;c) trén mat phéng (Oyz) sao cho ba
diém A4,B,M thang hang. Khi d6 a+4b+3c =0.

PHAN III. Cau tric nghiém tra 10i ngan. Thi sink trd 10i tie cdu 1 dén ciu 6.

Caul:

Cau 2:

Cau 3:

Cau 4:

Trong khong gian Oxyz, cho tam giac ABC co ﬁ:(—3;0;4),E:(5;4;0). Tinh d6 dai
duong trung tuyén 4AM.

Két i —
Trinh bay:

Trong khong gian Oxyz, ba diém A(0;1;—1), B(1;2;0);C(m;n;0) . Biét ba diém 4,B,C thang
hang, tinh m+n.

Ket gui ]
Trinh bay:

Trong khong gian voi hé toa dd Oxyz, cho hai diém A(—2;3;1) va B(S; 6; 2). Duong th:fmg
AB cit mat phang (Oxz) tai diém M va BM =mAM. Tinh m.

Ket qui ]
Trinh bay:

Trong khong gian v6i hé toa do Oxyz, cho ba di€ém A(1;2;-1), B(2;-13), C(-47;5). Goi
D(a;b;c) 1a chan duong phan giac trong goc B ctia tam gidc 4BC. Tinh 6a+3b+c.

Ket gui E—
Trinh bay:



Cau 5:

Cau 6:

Trong khoéng gian Oxyz, cho hinh thang ABCD vudng tai 4 va B. Biét ba dinh
A(1;2;1), B(2;,0,-1) C(6;1;0) va hinh thang ABCD c6 dién tich bang 6+/2 . Gia st dinh
D(a;b;c), tinh a+b+c.

Két qua: ]

Trinh bay:

Hai chi€c mdy bay khong nguoi 14i cung bay 1én tai mot dia di€m. Sau mot thoi gian bay,
chiéc mdy bay tht nhat cach diém xuat phat vé phia Bic 20(km) va vé phia Tay 10(km),
dong thoi cach mat dat O,7(km). Chiéc may bay th hai cach diém xudt phat vé phia Dong
30(km) va vé phia Nam 25(km), dong thoi cach mat dat 1(km).

Tinh gan dung dén hang phan chuc koég cach ;gia hai chiéc may bay (don vi km)
Kt qui —
Trinh bay:
HET
Hué, 17h20’ Ngdy 13 thdng 7 nam 2024
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PHAN 1. Cau tric nghiém v6i nhiéu phwong an lwa chon. Thi sinh trd 10i tir cdu 1 dén cdu 12. Mdi cdu
hoi, thi sinh chi chon mot phwong dn.

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Trong khong gian Oxyz, cho hai diém A(2;l;—1), B (1; 2;3). Do dai doan théng AB béng

A. 18. B. 3v/2. C. 3. D. J22.

.....

Tacs AB=\(1-2) +(2-1) +(3+1) =3V2.

Trong khong gian Oxyz, cho tam gidc ABC véi A(1;3;4),B(2;-1;0),C(3;1;2). Toa do trong
tam G cua tam giac ABC la

A. G(3;§;3). B. G(2;-1;2). C. G(212). D. G(6;3;6).

Theo cong thic trong tam cua tam gidc, ta co: G(2;l; 2) .

Trong khong gian Oxyz, cho vecto a=2i+ } —2k. Tinh d¢ dai ctia vecto 4.

AJi=1 B. Ji=4 c. fi=s. D13

.....

Tacé a=2i+j-2k=a=(21-2)=la= 2" +1* +(-2) =3.

Trong khong gian Oxyz, cho a = (2;—1;3). Toa d0 cua vecto 2a la

A. (4,-2;3). B. (4-13). C. (4-26). D. (4;-2;5).

Ta c6 d =(2;-1;3) suy ra 2d =(4;-2;6).

Trong khong gian Oxyz, cho hai vecto E:=(—4;5;—3), B=(2;—2;1). Tim toa d0 cta vecto
x=a+2b.

A. x=(0;-1;1). B. x=(0;1;-1). C. x=(-89%-5). D. x=(23-2).

Tacod x=a+2b=(-4+2.2;5+2.(-2);-3+2.1)=(0;1;-1).

Trong khong gian Oxyz, cho hai di€ém A(1;2;-3) va B(-3;4;5). Tim diém / la trung diém
ctia doan thang 4B.

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

.....



_ Xt

I > =-1
. , 2 \ +
Toa d6 trung diém / ctia doan thang 4B 1a 1y, = V4 2)/3 =3 >1(—1;3;1).
, _EatE
2

Cau7: Trong khong gian Oxyz, cho hai vecto G =3j+k va b= (I;m;6). Tim gid tri cua tham s& m
d€ a vudng goc voi b.
A.m=3. B. m=-2. C. m=-3. D. m=2.
Loi giai:
Ta co: a=(0;3;1) va b =(l;m;6).
a vuong goc voi b oab=0c3m+6=0cm=-2.

Cau 8: Trong khong gian Oxyz, cho tam giac ABC vdi A(l; 1; 1), B(—l; I O), C(4; I; 2). Chu vi ctia
tam giac ABC bémg

A. 29 +245. B. V29 +/5+4/10.
C. x/§+\/§+\/ﬁ. D. 2+2\/§.

Loi giai:

Ta co:

AB=(-2:0:-1)= AB=(=2)’ +0" +(~1) =5
AC=(3;0;1)= AC=/3*+0* +1* =10
R:(S;O;Z):AB:W:@
Vay chu vi tam giac ABC bang V29 +4/5 +4/10.
Cau9: Trong khong gian Oxyz, cho hai vecto d =(2;-1;4); b= (3;0;-2) . Khi do, cos(ﬁ;l;) béng

2 1 -1 2
A, —. B. —. C. —. D. - — .
273 273 273 | 273
Loi gidi:
Ta co cos(c?; l;)z ?é = 23-10+4(2) _ 2 )
|“”b‘ \/22 +(-1) +42 .\/32 +02+(=2) V273

Cau10: Trong khong gian Oxyz, cho ba diém A4(0;1;-1), B(1;2;0);C(m;n;0). Tim m,n sao cho ba
diém 4, B,C thang hang.
A - m=Ln=1. B. m=Ln=2. C. m=2;n=1. D. m=2n=2.
Loi giai:
Tacé AB=(1;1;1); AC =(m;n—11).
m=k m=1
Ba diém 4,B,C thinghang AC =kAB < {n-1=k < nzzz{:_zzl.
1=k k=1
Cau11: Trong khong gian Oxyz, cho diém A(0;-2;-1) va B(1;-12). Tim toa d0 diéfm M sao cho
MA =2MB.



Cau 12:

M(—;——;—j. C. M(2;0;5). D. M(-1;-3;-4).

-----

Gia st M (x,,;54,52y) -

Ta c6: MA=2MB < MA-2MB=04(-2-y, )-2(-1-», ) =01y, =0= M (2;0;5).
(-1-z,)-2(2-z,)=0 Z, =5

Trong khong gian Oxyz, cho hai diém A(l; 0;—1), B(—l;—l;2). Diém M nam trén truc Ox

va cach déu hai diém A4, B ¢ toa do la

A. (0;-2;0). B. (1;0;0). C. (0;151). D. (-1;0;0).

Goi diém M (x; 0; 0) thudc Ox, khi d6 theo gia thiét ta c6 MA = MB

<:>(x—1)2 +0° +(O+1)2 :(x+1)2 +(O+1)2 +(O—2)2. Suy ra M (-1;0;0).

PHAN II. CAu tric nghiém dting sai. Thi sinh trd Ii tiv cdu 1 dén cdu 4. Trong mbi y a), b), ¢), d) & mbi cu,
thi sinh chon diing hodc sai (dién diau X vao 6 chon)

Caul:

Cau 2:

Trong khong gian Oxyz, cho ba vecto d =2i + ],Z; =27+ k,6=2k+i .

Khang dinh Dung Sai

a) a=(21;0).

b) \B\:&

A | b+e=(1;2;3).

d) | 2d-(b+¢)=(3;0;-3).

.....

‘ a) bung ‘ b) Sai ‘ c) bung ‘ d) bung ‘
b) Sai vi ‘B‘ =5.

Trong khong gian Oxyz, cho hai vecto a= (2;-1;2) va b= (-1;2;3).

Khang dinh Dung Sai
a) | a+b=(LL5).
b) |ab=2.
A | 2a-3b=(7;-81).
d -
) cos(a;b) = E

21

Loi giai
‘ a) bang ‘ b) bung ‘ c) Sai ’ d) bung ‘

a) Toa dd ctia vecto a+b=(2+(~1);-1+2;2+3) = (1;1;5)1a ménh dé dung.
b) a.b=2.(-1)+(~1).2+2.3=2 1a ménh dé dung,

¢) Ta cé: 2a=(4;-2;4) va 3b=(-3;6,9)

Toa d6 cta vecto 2a—3b = (4—(-3);-2-6;4-9) =(7;-8;-5).



Cau 3:

Cau 4:

2.(-1)+(-1).2+23 2 V4

d) cos a; b

‘ ‘bH_\/zz - +22.\/(—1)2+22+32 314 21

Trong khong gian Oxyz, cho tam gidc ABC c6 A(—l;2;2), B(4;O;2) va C(I;O;—l).

Khang dinh Dung Sai

2) Toa d6 trung di€ém cua BC la (%;O;%).

b) Hinh chiéu cta diém A4lén truc hoanh Oxla
1(-1;0;0).
) MA+2MB =0 thi toa do diém M (% % gj
d) Chu vi tam giac ABC bang V29 +17 +342.
Loi giai:
‘ a) bung ‘ b) bung ‘ c) Sai ‘ d) bung ‘
A o L[ XptXe YptYe Zptzo 5 1
a) Toa do trung diém ctia BC la ; ; =l =;0;,—|.
2 2 2 202
b) Hinh chiéu ctia diém A lén truc hoanh Ox la I(xA;O;O) = I(—l; 0;0).
X, +2x, 7
xM = = —
X, =Xy +2(x,—x,)=0 3 3
C) MA+2MB=0< Vi—Vuy +2(yB—yM):0<:> Yy z)}”‘;ﬁzg .
ZA_ZM+2(ZB_ZM):O z,+2z,
X, = -3 - 2

Suy ra, toa do diém M[% % 2)

d) Ta co: 4B :\/(xB —xA)2 +(yB —yA)2 +(ZB —ZA)Z
Chu vi tam gidc ABC bng AB+BC+AC =29 +~/17+32.
Trong khong gian Oxyz, cho ba diém A(—2;1;0); B(l;l;—z) va C(4;1;—4).

Khang dinh Dung Sai

a) | 4B=(3;0;-2).

b) Toa d trung diém cua BC 1a I(1;1;-2).

c) Toa d0 trong tam ctia tam giac 4ABCla G(l; 1;—2) .

d) Diém M (a;b;c) trén mat phéng (Oyz) sao cho ba
diém A4,B,M thang hang. Khi d6 a+4b+3c=0.

Loi giai:
‘ a) bung ‘ b) Sai ‘ c) bung ‘ d) bung ‘
a) Toa dd clia AB =(x, — X3V, — V32, —2,) =(1-(-2);1-1,-2-0)) = (3;0;-2).

b) Toa do trung diém cua BC la I(xBerxC ;yB+yC ;ZB+ZC)=(§;1;_3)

2 2 2




c) Toa d¢ trong tam cua tam giac 4BCla G(xA J”;’” +Xe ;yA +y33 e ;ZA +Z3B JrZC):(I;I;—Z).
d) Di€ém M trén mat phang (Oyz) nén M (0;y;z)

Tacé AB=(3;0;-2) va AM =(2;y-1;2)

2
23k k=3
A,B,M thang hang @@;mcﬁngphu’ong@ y-1=0k = y=1
z==2k 4
zZ=—=
3
A a=0
Khi d9, toa dd diém M(O;I;_EJ—) b=1 ——>a+4b+3c=0.
4
c=——
3

PHAN III. Céu tric nghiém tra 10i ngan. Thi sinh trd 10i tie cdu 1 dén cdu 6.

Caul: Trong khong gian Oxyz, cho tam gidc ABC c6 Ez(—3;0;4),A—C=(5;4;0). Tinh d6 dai
duong trung tuyén AM.
Két qua:
Trinh bay:

B M C

Ta c6 E+Z§=(2;4;4):m=%(E+E)=(1;2;2).

Khi d6 AM =|AM|=\1*+2*+2* =3,
Cau2: Trong khong gian Oxyz, ba diém A(0;1;-1), B(1;2;0);C(m;n;0). Biét ba diém 4,B,C thing
hang, tinh m+n.
et i
Trinh bay:



Cau 3:

Cau 4:

Loi gidi:

Tacé AB=(L;L1); AC=(mn—11).
m=k m=1

Ba diém 4,B,C thing hang AC =kAB < in—1=k < nzzz{:_zzl.
1=k k=1

Trong khong gian véi hé toa dd Oxyz, cho hai diém 4(-2;3;1) va B(5; 6; 2). Duong thang
AB cit mit phing (Oxz) tai diém M va BM =mAM. Tinh m.

Két qua:
Trinh bay:
Loi giai:
biém M €(Oxz) = M (x;0;z); AB = (7:3;1)= 4B = J59; AM = (x+2;-3z—1) va
x+2=Tk [x=-9
A,B.M thinghang = AM =k.AB (keR) &{-3=3k < -1=k = M (-9;0,0).
z-1=k z=0
BM =(~14;,-6;-2) ;AM =(~7;~-3;~1) = BM =2AM ——>m=2.
Trong khong gian v6i hé toa do Oxyz, cho ba diém A(1;2;-1), B(2;-1;3), C(-47;5). Goi
D(a;b;c) 1a chan duong phén gidc trong goc B ctia tam gidc 4BC. Tinh 6a +3b+c.

Kt qui
Trinh bay:

Loi giai:
Ta c6 BA=+/26;BC =226
DA BA 1
Goi D la chan dwong phan gidc trong géc B tacé —=—=—=DC=2DA4.
DC BC 2
XD:2xA+xC:_z
3 3
. A \ A s AT AT 2y, +y. 11
Vi D la chan duong phan giac trong nén 2DA4+ DC =0= yD:T:?'
2z,+z.




Cau 5:

Cau 6:

Vay D(—% % 1)—)(1——% b—% c=1—6a+3b+c=-4+11+1=8.

Trong khong gian Oxyz, cho hinh thang ABCD vudng tai 4 va B. Biét ba dinh
A(1;2;1), B(2;0,—1) C(6;1;0) va hinh thang 4ABCD c¢6 dién tich bang 6+/2 . Gia st dinh
D(a;b;c), tinh a+b+c.

Két qua: |I|

Trinh bay:
L
Taco 4B =(1;-2-2) =|4B|=3; BC =(4;1;1) =|BC| =32.

Theo gia thiét ABCD 1a hinh thang vudng tai 4 va B va c6 dién tich bfing 6+/2 nén

%AB(AD+BC):6\/§ @%.3.(AD+3\/§):6\/§:>AD=\/5 :>AD:§BC.

]
Do ABCD la hinh thang vudng tai 4 va B nén 4D = EBC .

4 7

a—-1=— a=—

3 3

e . s , 1 7
Gia st D(a;b;c) khi d6 ta c6 b—2:§<:> b= §:>a+b+c—6

c—1:l c:i

3 3

Hai chiéc mday bay khong nguoi 1ai cung bay 1én tai mot dia di€m. Sau mot thoi gian bay,
chiéc mdy bay tht nhat cach diém xuat phat vé phia Bac 20(km) va vé phia Tay 10(km),
dong thoi cdch mit dat 0,7(km). Chiéc mdy bay tht hai cach diém xuét phét vé phia Dong
30(km) va vé phia Nam 25(km), dong thoi cach mat dat 1(km).

Tinh gan dung dén hang phan chuc khoang cach gura ha1 chlec may bay (don vi km)
Két qua: | 602 |

Trinh bay:




Loi gidi:
Chon hé truc toa d¢ Oxyz, véi goc dat tai diém xudt phat cta hai chiéc may bay, mat phéng
(Oxy) trung véi mat dat, truc Ox hudng vé phia Béc, truc Oy hudéng vé phia Tay, truc Oz

hudng thang ding 1én troi, don vi do 13y theo kilomét (xem hinh vé).

z
A
.
-~
-~
~
N
N
N
N
N
~
N
N
\‘c
~ -~

b ]

1

]

1

1

1

| Yy
1

O : v -

1 e Tdy
| ’

1 ,

1 ’

1 ’

o

By v
T Bice

Chiéc may bay thit nhét c6 toa d6 (20;10;0,7).
Chiéc may bay thit hai c6 toa dd (—-30;-25;1).

Do d6 khoang cach gitra hai chiéc mdy bay la: \/(20 +30)" +(10+25)" +(0,7-1)" ~ 60,2 (km)
HET
Hué; 17h20’ Ngay 13 thdang 7 ndm 2024
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L&p Toan thiy LE BA BAO
Trueong THPT Pang Huy Tra SDT: 0935.785.115 Facebook: Lé B4 Bao
116/04 Nguyén Lo Trach, TP Hué Trung tam Km10- Huong Tra — Hué

Trong qud trinh swu tdm va bién soan, néu tai liu cd sai s6t gi thi rat mong nhin dwgc sw gép Y ciia
quy thidy cd cung cic em hoc sinh! Xin chin thanh cam on!
PHAN I. Cau tric nghiém v6i nhiéu phwong an lwa chon. Thi sinh trd 10i tie cdu 1 dén cdu 12. Mbi cdu
hoi, thi sinh chi chon mot phwong dn.
Caul: Trong khong gian Oxyz, cho hai vecto a= (-2;2;-4) va b= (—3;3;-6). Khang dinh nao sau

day dang?

A.2b=3a. B. 2a=3b. C. —2a=3b. D. —2b=3a.
Cau 2: Trong khong gian Oxyz, cho hai vecto u :(—1;1;3) vav= (—2;1;—3) . Tinh |2ﬁ—35|.

A. 242 . B. 216 . C. V152 . D. +322.

Cau3: Trong khong gian Oxyz, goi I la trung diém ctia doan thing AB. Biét A(2;1;,-1), 1(1;2;0),
diém B cé toa do la
A. (L-1;-1). B. (3;0;-2). C. (0;3;1). D. (-1,1;1).

Cau4: Trong khong gian Oxyz, cho a=2j-3k, b=4i+j+k.Toadd cia vecto v=2a-b la
A. (—4;3;-17). B. (—4;3;7). C. (4:3;-7). D. (4;3;7).

Cau5: Trong khong gian Oxyz, goi G la trong tdm tam gidc 4BC. Biét G(2;1;0) va
A(L;1;0),B(2;3;5), toa do diém C la
A. (42;-1). B. (—6;-2;0). C. (3-1-5). D. (-12;0;8).

Cau 6: Trong khong gian Oxyz, cho ba vecto a= (—1;1;0),13 = (1;1;0),2' = (l;l;l). Trong cac ménh dé
sau, ménh dé nao sai?
Ablec B. |a|=+2- C. alb D. |d=+3-

Cau7: Trong khong gian Oxyz, cho tam gidc ABC c6 A(2;1;—2), B(—l;l;Z), C(7;—1;2). Do dai
trung tuyén AM cta tam giac ABC bang

A.5\3. B. 243. C. 2. D. 42.
Cau8: Trong khong gian Oxyz, cho ba di€ém 4(1;-2;1); B(-3;1;0) va C(2;m;=5). Tim m biét tam gidc
ABC vuong tai A4.
A.m=§. B. m:i. C. m:—i. D.m=—§.
3 3 3 3
Cau9: Trong khong gian Oxyz, cho hai vecto U= (-1;3;2), V= (-3;-1;2). Khi d9, ny bang

A.3. B. 2. C. 4 D. 10.



Cau 10:

Cau 11:

Cau 12:

Trong khong gian Oxyz, cho hai vecto a= (1; 2;0) va b= (—1;3;0). Tinh goc gitta hai véc to
do.

A. 45°. B. 135°. C. 30°. D. 60°.

Trong khong gian Oxyz, cho hai diém A4(4; 2;1), B(-2; —1; 4). Biét diém M (a; b; ¢) thoa
man AM +3BM =0, tdng 2a+b+c bing

A. 2. B. 3. C.%. D. 6.

Trong khong gian Oxyz, cho ba diém A(2;—1;5), B(S;—5;7); M(x;y;l). Biét A,B,M théng
hang, tinh x+ y.
A. -3. B. 3. C. 11. D. -11.

PHAN II. CAu tric nghiém dting sai. Thi sinh trd Ii tiv cdu 1 dén cdu 4. Trong mbi y a), b), ¢), d) & mbi cdu,
thi sinh chon diing hodc sai (dién diau X vao 6 chon)

Caul:

Cau 2:

Cau 3:

Cau 4:

Trong khéng gian Oxyz , cho hai vecto d =(2;1;-3), b =(-4;-2;6).

Khang dinh Dung Sai
a) | b=-2a.
b) @ nguoc huéng véi b .
0 | ab=0.
S| =2

Trong khong gian Oxyz, cho ba vecto a= (0;-1;1) ; b= (-L1;2) va c= (-2;3;-2).

Khang dinh Dung Sai
D [d=a
b) Toa &0 cua vecto doi ctia ala (0;1;—1) .
0) ava b vuong goc nhau.
d) c=-a+2b.

Trong khong gian Oxyz, cho tam gidc ABC c6 A(l; 0;1),8(0; —3;1) va C(4;—1;4).

Khang dinh Dung Sai

5 4

a) Toa do trong tam tam giac ABC la G(E;—E;ZJ.

b) | 4B=(1;3;0).

9) Tam gidc ABC vudng tai A.

d) ABCD 1a hinh binh hanh thi toa d0 diém D(S; 2; 4) .

Trong khong gian Oxyz, cho tam gidc ABC c¢6 A(3;O;O), B(O; —2;0) va C(O;O;—l).

Khang dinh Dung Sai

a) Diém 4 thudc truc hoanh Ox .

b) | 4B=(-3;2;0).

C) Dién tich tam gidc O4B bang 3.

d) | Thétich t& dién OABC bang 1.

PHAN III. Cau tric nghiém tra 16i ngan. Thi sinh trd 10 tie cdu 1 déh cdu 6.

Caul:

Trong khong gian Oxyz, cho hai diém 4(1;—2;5) va B(—2;-2;1). Tinh d6 dai doan thang A4B.



Cau 2:

Cau 3:

Cau 4:

Cau 5:

Kt qui —
Trinh bay:

Trong khong gian Oxyz, cho hai diém A4(—4;1;5);B(1;5;-3). Goi C la giao diém cua duong
thing AB va mit phing (Oyz) va AC =kBC. Tinh k.

Ket qui ]
Trinh bay:

Trong khong gian Oxyz, cho hai di€ém A4(1;2;3),B(-2;-4;9). Diém M (a;b;c) thudc doan
AB saocho MA=2MB, tinh a+b+c.

Két qua: ]

Trinh bay:

Trong khong gian Oxyz, cho hai diém A4(-3;3;-1), B(2;—2;4). Biét diém M (a;b;c) thudc
mat phéng (Oyz) sao cho biéu thiec T =3MA> +2MB* dat gid tri nho nhat. Tinh a +b +c.

Ket gui ]
Trinh bay:

Trong khong gian Oxyz, cho A(-1;4;2),B(3;2;1),C(-2;0;2). Biét diém D(m;O;n) sao cho
ABCD la hinh thang ¢6 ddy 4D va dién tich hinh thang ABCD gap ba lan dién tich tam giac
ABC, tinh m+n.

Két qua: ]

Trinh bay:



Cau 6: Trong khong gian, xét hé toa d60 Oxyz c6 gbc O trung vdi vi tri cia mét gian khoan trén bién,

mit phang (Oxy) trung véi mét bién (duoc coi la phang) véi truc Ox hudng vé phia tay, truc
Oy huéng vé phia nam va truc Oz huéng thang ding 1én troi. Pon vi do trong khong gian

Oxyz 18y theo kilomét. Mot chiéc ra da ddt tai gian khoan c6 pham vi theo doi la 30 km (tham
khao hinh vé)

M6t chiéc tau thdm hiém cé toa do la (25;15;—10) ddi véi hé toa do ndi trén. Tinh gan dang

dén hang phan chuc (don vi km) khoang cach gitra rada va tau tham hiém ndi trén.
Két qua:

[ ]
Trinh bay:

HET
Hué, 17h20’ Ngdy 13 thdng 7 nam 2024
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PHAN 1. Cau tric nghiém v6i nhiéu phwong an lwa chon. Thi sinh trd 10i tir cdu 1 dén cdu 12. Mdi cdu
hoi, thi sinh chi chon mot phwong dn.

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Trong khong gian Oxyz, cho hai vecto a= (-2;2;-4) va b= (-3;3;-6). Khang dinh nao sau
day dung?

A.2b=3a. B. 2a=3b. C. 2a=3b. D. —2b=3a.

Loi giai:

Dé thdy 2b =(~6;6;-12), 3a = (-6;6;~12) = 2b=3a.

Trong khong gian Oxyz, cho hai vecto u= (—1;1;3) vav= (—2;1;—3) . Tinh |2ﬁ—36|.

A. V242 . B. V216 . C. V152 D. v322.
Loi giai:

Ta c6: 2ii —3v=(4;-1;15). Suy ra [2i—35|= v/242 .
Trong khong gian Oxyz, goi I la trung diém ctia doan thiang AB. Biét A(2;1;,-1), 1(1;2;0),

diém B cé toa do la

A. (L-1;-1). B. (3;0;-2). C. (0;3;1). D. (-1,1;1).
Trong khong gian Oxyz, cho a=2j-3k, b=4i+j+k.Toadd cia vecto v=2a-b la
A. (—4;3;-7). B. (—4;3;7). C. (4:3;-7). D. (4;3;7).

Loi giai:

v=2a-b=2(2j-3k|~(4i+j+k)=4j-6k—4i-j—k=—4i+3j-Tk
=v=(-4;3;-7).
Hodc: {a 2j = (0.2;_3)——>\7:2d—l;Z(—4;3;—7).
b=4i+j+k—>b= (4;1;1)
Trong khong gian Oxyz, goi G 1a trong tdm tam giac A4BC. Biét G(2;1;0) va
A(1;1;0),B(2;3;5), toa do diém C la
A (42-1). B. (-6;-2;0). C. (3-L-5). D. (-12;0;8).
Loi giai:
Xo =3X5—X,— X, x.=32-1-2=3
Vi G latrong tam AABC nén <y, =3y, Y, — Vs & Vc =3.1-1-3=—-1.
Zo=3z,—z,— 2z, z.=3.0-0-5=-5
Do dé: C(3;-1;-5).



Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Trong khong gian Oxyz, cho ba vecto a= (—1;1;0),13 = (1;1;0),2 =(L;1;1). Trong cdc ménh dé
sau, ménh dé nao sai?

Ablc B. |a|=+2- C.alb D. |d=+3-

Loi giai:

Tacé: be=1.1+1.1+0.1=2#0.

Trong khong gian Oxyz, cho tam gidc ABC co A(2;1;—2), B(—l;l;2), C(7;—1;2). Do dai
trung tuyén AM cta tam giac ABC bang

A. 53, B. 2./3. C 3\2. D. 42.

Loi giai:

Goi M la trung diém BC, suy ra M(3;O;2).

Vay AM =J(3-2) +(0-1) +(2+2)’ =342.
Trong khong gian Oxyz, cho ba diém 4(1;-2;1); B(-3;1;0) va C(2;m;-5). Tim m biét tam giac
ABC vuong tai A4.

A.m=§. B. m:ﬂ. C. m:—ﬂ. lm=—§;
3 3 3 3
Loi giai:

Tac6 AB=(-43;-1); AC=(L,m+2;-6).

Tam gidc ABC vudng tai 4 < AB.AC =0 —4.1+3(m+2)-6.(-1)=0=m =—§ .

Trong khong gian Oxyz, cho hai vecto U= (—1;3;2), V= (—3;—1;2). Khi do, wy bé”mg

A.3. B. 2. C 4 D. 10.

Loi giai:

Ta c6: uv=(-1)(-3)+3(~1)+22=4.

Trong khong gian Oxyz, cho hai vecto a= (1 2;0) va b= (-1;3;0). Tinh géc gitta hai véc to

do.
A(-) 45°. B. 135°. C. 30°. D. 60°.
Loi giai: B
Ta co: COS(ZI,[;) = fl—bl;‘ = % — (&’[;) =45°
al.

Trong khong gian Oxyz, cho hai diém A4(4; 2;1), B(—2; —1; 4). Biét diém M (a; b; ¢) thoa
man AM +3BM =0, tdng 2a+b+c bing

A. 2. B. 3. C.%. D. 6.

Loi giai:

Ta co: W:(a—4; b-2; c—l); W:(a+2;b+l;c—4).



Cau 12:

1
a=——
a—4+3(a+2)=0 2
Lic dé: AM +3BM =0 < b-2+3(b+1)=0 < b:—i.
C—1+3(C—4)=0 13
c=—
4

Vay 2a+b+c=2.
Trong khong gian Oxyz, cho ba diém 4(2;-1;5), B(5;-5;7); M (x;y;1). Biét A,B,M thang
hang, tinh x+ y.
A. 3. B. 3. C. 11. D. —11.
Loi giai:
Taco: AB=(3;-42); AM =(x-2;y+1;-4)
_ _ — 4
Xx=2 _y+l_—4 _JF=%
42 \y=7

D& ba diém 4, B, M thing hang thi

PHAN II. CAu tric nghiém dting sai. Thi sinh trd Ii tiv cdu 1 dén cdu 4. Trong mbi y a), b), ¢), d) & mbi cu,
thi sinh chon diing hodc sai (dién diau X vao 6 chon)

Caul:

Cau 2:

Cau 3:

Trong khong gian Oxyz, cho hai vecto a =(2;1;-3), b= (—4;-2;6).

Khang dinh Dung Sai
a) | b=-2a.
b) d nguwoc huwéng voi b .
9 | ab=0.
S =2
Loi giai:
‘ a) bung ‘ b) Bung ‘ c) Sai ‘ d) Bung ‘
¢) d.b =-28. Sai.
Trong khong gian Oxyz, cho ba vecto a= (0;-1;1) ; b= (-L12) va c= (-2:3;-2).
Khang dinh Dung Sai
5 -
b) | Toa d6 cua vecto déi cua a 1a (0;1;-1).
<) ava b vuong goc nhau.
d) | c=-a+2b.
Loi giai:
‘ a) bung ‘ b) bung ‘ c) Sai ‘ d) Sai

a) Do dai ctia vecto ala [a| = [0? +(~1)° +1* =+/2 1a ménh dé dung.

b) Toa dd cta vecto di cua a 1a —a =(0;1;-1) 1a ménh dé ding.

Q) Taco: ab=0.(-1)+(~1).141.2=1%0 nén ava b vudng géc nhau 1a ménh dé sai.
d) Taco: —a+2b=(0;1;-1)+(-2;2;4) =(-2;3;3) % c.

Trong khong gian Oxyz, cho tam gidc ABC c¢6 A(l; O;l),B(O; —3;1) va C(4;—1;4).



Cau 4:

Khang dinh Dung Sai

a) Toa do trong tam tam gidc ABC la G(%;—%;Zj.

b) | 4B=(1;3;0).

C) Tam gidc ABC vudng tai A.

d) ABCD 1a hinh binh hanh thi toa d¢ diém D(S; 2; 4) .

Loi giai:

‘ a) bung | b) Sai | c) bang | d) Bung
a) Toa d¢ trong tam tam gidc 4BC la
G(xA TXp T Xe YVt Vet Ve 24T 2 +ch — G(é'—i'Z).

3 ’ 3 ’ 3 37 3’

b) Toa dd vecto AB=(x,—x;y,— vz, —2,)=(0-1-3-0;1-1)=(~1;-3;0) .
c)Tacd: E:(—l;—3;0);ﬁ=(3;—l;3).
= AB.AC=-13+(-3).(-1)+03=0= 4B L AC.
Tam gidc ABC vudng tai A.

—1=4-x x=5
d) ABCD 1a hinh binh hanh < AB=DC <{-3=-1-y<{y=2
0=4-z z=4

Suy ra, toa do diém D(5;2;4) .
Trong khong gian Oxyz, cho tam gidc ABC c6 A(3;O;O), B(O; —2;0) va C(O;O;—l).

Khéng dinh Dung Sai

a) Diém 4 thudc truc hoanh Ox .

b) | 4B=(-3;2;0).

C) Dién tich tam giac O4B béng 3.

d) | Thétich t dién O4BC bang 1.

Loi giai:
‘ a) bang ‘ b) Sai ‘ c) Dung ‘ d) bung ‘
a) biém 4 thudc truc hoanh Oxvi y, =z,=0
b) Toa dd vecto AB =(x,—x,; v, — vz, —2,)=(-3;-2;0).
c) Tacod A e€ox;B ey nén tam gidc OAB vudng tai O.

. 1 1
Dién tich tam gidc O4Bbang S = EOA.OB = 5 [ x, |1y |=3.

d) Tacé 4€Ox;B €Oy;C €Oz nén tt dien OABC c6 OA4;0B;0C d6i mot vudng goc.
=V, e :éOA.OB.OC = %.3.2.1 =1.

PHAN III. Cau tric nghiém tra 10i ngan. Thi sinh trd 10i tie cdu 1 dén ciu 6.

Caul:

Trong khong gian Oxyz, cho hai diém A(1;-2;5) va B(~2;-2;1). Tinh d6 dai doan thang A4B.

Két qui
Trinh bay:



Loi giai:

Tac: AB=y(2-1) +(-2+2) +(1-5)" =5.

Cau2: Trong khong gian Oxyz, cho hai diém A(—4;1;5); B(1;5;-3). Goi C la giao diém ctia duong
thing AB va mit phing (Oyz) va AC =kBC. Tinh k.

Loi giai:
Goi C (O;a;b) la giao diém cua duong théng AB va mat phéng (Oyz) .Khi @6 4;B;C th:fmg
hang hay AC va AB cung phuong.

21
a="—
Lai c6 E=(5;4;—8);R’=(4;a—l;b—5) nén i:a—_I:E<::> 5
5 4 -8 7
-
5
ﬁ=(5;4;—8)

Khi @6 { AC = (4;%;—%) nén AC =—4BC —k = —4.

R‘z(—l;—ﬂ;ﬁ)
55

Cau3: Trong khong gian Oxyz, cho hai diém A(1;2;3),B(-2;-4;9). Diém M (a;b;c) thudc doan
AB sao cho MA=2MB,tinh a+b+c.

Kt qui

Trinh bay:

Loi giai:
Goi M (x;y;z).
Vi diém M thudc doan AB sao cho MA =2MB nén



Cau 4:

Cau 5:

3.(2-a)=-3 (4=-1
AB=3MB < 13.(-4-b)=—6 = 1b=-2
3.(9-c)=6 c=1.
=>M(-1;,-2,7)—a=-1b=-2c=17.
Trong khong gian Oxyz, cho hai diém A4(-3;3;-1), B(2;—2;4). Biét diém M (a;b;c) thude
mat phéng (Oyz) sao cho biéu thic T =3MA* + 2MB* dat gia tri nho nhat. Tinh a+b+c.
Két qua:
Trinh bay:

Xét T=3MA" +2MB" =3(MI +I4) +2(MI +1B) =5MI* + 514> + 21B* +2Mi (314-+ 21B)
IA=(-2;2-2)—— 142 =12
IB=(3;-33)——>1B* =27

Khi d6: T = SMI* + 314> + 2IB* =SMI*> +90. Do d6 T, <> MI. .

Goi H la hinh chiéu vudng goc cua / 1én mat phéng (Oyz) =>H (O;l; l)

Dé thay IM > [H =T, >5IH>+90=95

Déu “=" xay ra < M = H ——> M (0;1;1)——a=0;b=1;c=1.

Trong khong gian Oxyz, cho A(-14;2),B(3;2;1),C(-2;0;2). Biét di€ém D(m;0;n) sao cho
ABCD 1a hinh thang c6 ddy 4D va dién tich hinh thang 4BCD gap ba lan dién tich tam giac
ABC, tinh m+n.

Két qua:

Trinh bay:

Goi 7 1a diém théa man 314+ 2[B =0 :1(—1;1;1):{

A D
H

Vi dién tich hinh thang ABCD gép ba lan dién tich tam giac 4BC

1 1
nén Eh.(BC +AD) = 3.5 h.BC véi h 1a chiéu cao cta hinh thang va cting chinh la chiéu cao



Cau 6:

tam gidc ABC ung vdi canh BC.

x,=-11
Tacé: AD=2BC.Dod6 AD=2BC <1{y,=0 = D(-150;4)——>m=-1Ln=4.
z, =4

Trong khong gian, xét hé toa dd Oxyz cd gdc O trung véi vi tri cia mot gian khoan trén bién,
mat phang (Oxy) trung véi mét bién (duoc coi la phang) véi truc Ox hudng vé phia tay, truc
Oy huéng vé phia nam va truc Oz huéng thang ding 1én troi. Pon vi do trong khong gian
Oxyz 18y theo kilomét. Mot chiéc ra da dat tai gian khoan c6 pham vi theo doi la 30 km (tham
khao hinh vé)

Mot chiéc tau tham hiém cé toa do la (25;15;—10) ddi véi hé toa d6 ndi trén. Tinh gan dang
dén hang phan chuc (don vi km) khoang cach gitta rada va tau tham hi€ém noi trén.

Két qua: 30,8

Trinh bay:

Loi giai:

D€ xac dinh xem ra da cd thé phat hién duoc tau tham hiém hay khong, ta can xac dinh
khoang cach gitra ra da va tau tham hiém.

Theo d@ ta c6 toa do ctia ra da la (0;0;0) toa d6 ctia tau thdm hiém la (25;15;—10). Khi d6

khoang cach gitra ra da va tau tham hiém la:

d=(25-0)" +(15-0) +(~10-0)’ =538 ~30,8

Nhan xét:
Vi pham vi theo doi cuia ra da la 30 km ma khodng khoang cdch gika ra da va tau tham hiém la
30,82km nén ra da khong phdt hién dwoc tau thim hiéin.
HET
Hué, 17h20’ Ngay 13 thang 7 nam 2024
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Trong qud trinh suu tdm va bién soan, néu tai lidu c6 sai sot gi thi rat mong nhdn dwoc sy g6p y cia
quy thiy co cung cdc em hoc sinh! Xin chin thanh cam on!

PHAN 1. Cau tric nghiém véi nhiéu phwong an lya chon. Thi sinh trd 10i tie cdu 1 dén cdu 12. Méi céu
hoi, thi sinh chi chon mot phwong dn.

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Trong khong gian Oxyz, cho vecto a=2i+ } —2k. Tinh d6 dai ctia vecto a.

A. 1. B. 4. C. 5. D. 3.

Trong khong gian Oxyz, cho hai diém A(2;l;—1), B(1;2;3). Do dai doan théng AB béng

A. 18, B. 3\2. C. 3. D. V22.

Trong khong gian Oxyz, cho d =(2;-1;3). Toa d0 cua vecto 24 la

A. (4;-2;3). B. (4-1;3). C. (4-2:6). D. (4;-2;5).

Trong khong gian Oxyz, cho hai vecto le(—4;5; —3), B=(2; —2;1). Tim toa d0 cta vecto
x=a+2b.

A. x=(0;-11). B. x=(0;1;-1). C. x=(-89%-5). D. x=(23-2).

Trong khong gian Oxyz, cho doan théng AB 6 trung diém I. Biét A(Z; 1; —1), I (1; 2;0). Khi
do, diém B co6 toa do la

A. (L-1;-1). B. (3;0;-2). C. (0;3;1). D. (-L1;1).

Trong khong gian Oxyz, cho tam gidc ABC co trong tam G(2;l;0) va A(I;I;O),B(2;3;5).
Toa d06 diém C la

A (42;-1). B. (—6;-2;0). C. (3-1-5). D. (-12;0;8).

Trong khong gian Oxyz, cho AABC c6 A(2;l;—2), B(—l;l;2), C(7;—l;2). Do dai trung tuyén
AM 1a

A. 53 B. 2./3. C. 3\2. D. 442 .

Trong khong gian Oxyz, cho toa d6 diém 4(3;-2;1). Goi H la hinh chiéu cua di€ém 4 trén
truc Ox . B0 dai doan théng AH bé“mg

A.3. B. 0. C 1. D. V5.

Trong khong gian Oxyz, cho hai vecto a = 3 +k vab= (1; m;6). Gia tri thuc ctia tham s6 m
dé a vuodng goc voi b 1a

A. m=3. B. m=-2. C. m=-3. D. m=2.



Cau 10:

Cau 11:

Cau 12:

Trong khong gian Oxyz, cho 2 diém B(1;2;-3) va C(7;4;-2). Néu diém E thoéa man déng
thttc CE=2EB thi toa do diém E la

A. 3;§;—§. B. §;3;—§. C. 3;3;—§ D. 1;2;1
3 3 3 3 3 3

Trong khong gian Oxyz, cho hai vecto d =(2;-1;4); b= (3;0;-2). Khi do, cos(&;g) bf?mg

2 1 -1 2
A ——. B. ——. C. ——. | D J
273 273 273 273

Trong khong gian Oxyz, cho hai diém B(0;3;1), C(—3;6;4). Biét diém M(a;b;c) la diém ndm
trén doan BC sao cho MC =2MB . Tinh —2a-b+c.
A. 5. B. 0. C. 2. D. —2.

PHAN II. CAu tric nghiém dang sai. Thi sinh tra loi tie cdu 1 dén cdu 4. Trong moi ya),b)c)do mai cdu,
thi sinh chon diing hodc sai (dién diu X vao 6 chon)

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Trong khong gian Oxyz, cho ba vecto a= (—1;1;0),1; = (1;1;0),2 =(LL1).

Khang dinh Dung Sai
a) hlec.
b) ‘;,‘ -2
c) alb-
d) \25—5+5\=3.

Trong khong gian Oxyz, cho tam gidc ABC v6i A(1;3;4),B(2;-1;0),C(3;1;2).

Khang dinh Dung Sai

a) Trung diém cta doan théng ABlal (%;1;2).

b) Trong tim G cta tam gidc 4BC 1a G(2;1;2).

c) 211

cos BAC =——.
11

d) Dién tich tam gidc ABC béng 3\/5.

Trong khong gian Oxyz, cho hai diém A4(1;0;0) va B(—\/g;l;O).

Khang dinh Dung Sai

a) OA=1.

b) |OB=2.

©) | OAOB=-f.

d) S6 do goc AOB ctia tam gidc OAB bang 150°.

Trong khong gian Oxyz, cho tam gidc 4BC c6 A4(1;2;0),B(0;1;1),C(2;1;0).

Khang dinh Dung Sai

a) Tam gidc ABC vudng tai 4.

b) | Chu vi tam gidc 1a /7 +~/3 ++/2.

¢) | Dién tich tam giac 4BC1a /6.

d) 1

Tam duong tron ngoai tiép tam giac 48C la IEI;I;E)




PHAN III. Cau tric nghiém tra 10i ngan. Thi sinh trd 10i tie cdu 1 dén ciu 6.

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Trong khong gian Oxyz, cho tam gidc ABC c6 trong tam G(2;1;0) va A(l;l;O),B(2;3;5).
Biét toa d0 diém C la (a;b;c), tinh 2a+b+c.

Kt i —
Trinh bay:

Trong khong gian Oxyz, cho ba diém M (2;3;-1), N(-LL;1) va P(I;m+12). Tim m d€ tam
gidc MNP vuong tai N .

Két qua: ]

Trinh bay:

Trong khong gian Oxyz, cho hai diém A(1;2;3), B (—2;—4;9). Biét diéfm M (a;b;c) thudc
doan 4B sao cho 34AM =2AB, tinh a+3b+c.

Két qua: [ ]

Trinh bay:

Trong khong gian Oxyz, cho tam gidc ABC, c6 A(0;—4;0); B(-56;0), C(3;2;0). Toa dd
chan duong phan gidc ngoai ctia goc 4 1a (a;b;c), tinh a+4b+c.

Két qud: ]

Trinh bay:



Cau 6: Trong khong gian Oxyz, cho ba diém 4(1;2;3), B(0;1;1),C(1;0;-2). Biét diém M (a;b;c) ndm
trén mat phang (Oxz) sao cho MA® +2MB’ +3MC? dat gia tri nho nhat, tinh 3a +10b + 6c.

HET
Hué, 10h20’ Ngdy 13 thing 8 nam 2024
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PHAN 1. Cau tric nghiém v6i nhiéu phwong an lwa chon. Thi sinh trd 10i tir cdu 1 dén cdu 12. Mbi cdu
hoi, thi sinh chi chon mgt phwong dn.

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Trong khong gian Oxyz, cho vecto a=2i+ j—2k. Tinh d¢ dai ctia vecto a.

Al B. 4. C. 5. D. 3.

Loi giai:

Tacd a=2i+j-2k=a=(21,-2)= o= 2" +1'+(-2) =3.

Trong khong gian Oxyz, cho hai diém A(2;l;—1), B(1;2;3). Do dai doan théng AB béng
A. 18. B. 3\2. C. 3. D. V22.
Loi giai:

Taco AB=y(1-2) +(2-1) +(3+1) =32.

Trong khong gian Oxyz, cho a = (2;—1;3). Toa d0 cua vecto 2a la

A. (4,-2;3). B. (4-13). C. (4-26). D. (4;-2;5).
Loi giai:

Ta c6 d =(2;-1;3) suy ra 24 =(4;-2;6).

Trong khong gian Oxyz, cho hai vecto Zl:(—4;5; —3), 52(2; —2;1). Tim toa d0 ctaa vecto
x=a+2b.
A x=(0;-1;1). B. x=(0;1;-1). C. x=(-89%-5). D. x=(23-2).
Loi giai:
Tacod x=a+2b=(-4+2.2;5+2.(-2);-3+2.1)=(0;1;-1).
Trong khong gian Oxyz, cho doan théng AB ¢6 trung diém I. Biét A(Z; 1; —1), I (1; 2;0). Khi
doé, diém B o toa do la
A. (L-1;-1). B. (3;0;,-2). C. (0;3:1). D. (-1,1;1).
Trong khong gian Oxyz, cho tam gidc ABC co trong tam G(2;l;0) va A(l;l;O),B(2;3;5).
Toa d6 diém C la
A. (4;2;—1). B. (—6;—2;0). C. (3;—1;—5). D. (—12;0;8).
Loi giai:
Xo =3x5—X,— X, X, =32-1-2=3
Vi G latrong tam AABC nén (Y. =3y~ Y, ~Vpy <V =3.1-1-3=~-1

Z.=325—2,—2, z.=3.0-0-5=-5



Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Do dé: C(3;—1; —5).
Trong khong gian Oxyz, cho A4ABC c6 A(2;1; —2), B(—l;l;2), C(7;—l;2). Do dai trung tuyén
AM 1a

A.5\3.
Loi giai:
Goi M la trung diém BC suy ra M (3;0;2).

B. 2./3. C. 2. D. 42.

Vay AM =J(3-2)" +(0-1) +(2+2)’ =32.
Trong khong gian Oxyz, cho toa d6 di€ém A4(3;-2;1). Goi H la hinh chiéu ctia di€ém 4 trén
truc Ox . Do dai doan théng AH béng

A 3. B. J10. c. 1. D. 5.
Loi giai:

Ta c6: H lahinh chiéu caa diém A4 trén truc Ox suy ra toa d6 di€ém H (3;0;0)

Vay AH = |(3-3) +(0+2) +(0-1)’ =+5.

Trong khong gian Oxyz, cho hai vecto @ =3 +k va b= (1m;6). Gia tri thue ctia tham s& m
dé€ a vudng goc voi b 1a

A.m=3. B. m=-2. C.
Loi giai:

Ta cé: a =(0;3;1) va b(L;m;6).

m=-3. D. m=2.

G vudng g6 voi b <> d.b =0 3m+6=0< m=-2.
Trong khong gian Oxyz, cho 2 diém B(1;2;-3) va C(7;4;,-2). Néu diém E théa man ding

thitc CE=2EB thi toa d0 diém E 1a
A. 3;§;—§ . B. §;3;—§ . C. 3;3;—§ D. 1;2;1
3 3 37 3 3 3

Loi giai:
Goi toa d6 diém E(x;y;z), ta co &z(x—7;y—4;z+2) .
EB=(1-x2-y;-3-z)= 2EB=(2-2x;4-2y;~6-2z).

x—7=2-2¢ |¥73
Tit ddng thiec CE=2EB, suy ra: {y—4=4-2y <1y :2 = E(3;§,—§].
z4+2=—6-2z 3
z=——
3
Trong khong gian Oxyz, cho hai vecto a =(2;-1;4); b= (3;0;-2). Khi do, cos(ﬁ;g) bﬁmg
A2 B. _ 1. c —L. D.__2 .
273 273 273 273
Loi giai:
23-1.0+4.(-2) =)

Ta co cos(Zz; b

_ab _ |
)_ |5|\5\ \/22 +(-1) +42 .\/32 +0* +(<2) J273



Cau 12: Trong khong gian Oxyz, cho hai diém B(0;3;1), C(—3;6;4) . Biét diém M(a; b;c) 1a diém nam
trén doan BC sao cho MC =2MB . Tinh —2a-b+c.
A. 5. B. 0. C. 2. D. 2.
Loi giai:
Giase M x;y;z .Vi M ladiém nam trén doan BC thoa MC = 2MB nén MC =—2MB.

_ 2x5+x,
Xp =X, =—2 X3 —X,, . 3 %, =a=—1
Hay yye =y ==2 ¥y =y <:><yM:2yB%<:> y, =b=4
Zo—Zy =—2 z,—z, 22, +z, z,=c=2
zM:T

Vay 2a-b+c=0.
PHAN II. Cau tric nghiém dting sai. Thi sinh trd 10i tiv cdu 1 dén cdu 4. Trong mbi y a), b), ¢), d) & mbi cu,
thi sinh chon diing hodc sai (dién ddu X vao 6 chon)
Caul: Trong khong gian Oxyz, cho ba vécto a= (—1;1;0),13 = (1;1;0),2 =(L11).

Khang dinh Dung Sai
a) |ble
b) | la|=+2-
9 |alb
9| |ed-b+el=3.
Loi gidi:
‘ a) Sai ‘ b) bung ‘ c) bung ‘ d) bung ‘

a) Saivi be=2#0.

d) Ta cé: 2G—b +¢ =(—2;2;l)—>‘25—5+5‘ =3.
Cdu2: Trong khong gian Oxyz, cho tam gidc ABC v6i A(1;3;4),B(2;-1;,0),C(3;1;2).
Khang dinh Dung Sai

a) Trung diém cta doan théng ABlal [%;1;2).

b) Trong tam G cua tam giac ABC la G(2; 1;2).

c) 211

cos BAC =——.
11
d) Dién tich tam gidc ABC bé“mg 3\/5.
Loi giai:
‘ a) Dung ‘ b) Ding ‘ c) Sai ’ d) Bang ‘

AC =(2,-2,-2)——> AC =23

ABAC 24848 3
‘E‘.‘R"_\/l+l6+l6.«/4+4+4_ 1

{ﬂ? = (1;—4;—4)—— AB =33
c) Ta co:

Suy ra: cos BAC =




d) Ta c6: sin BAC =+/1—-cos’ BAC = % (V6i moi goc a trong tam gidc thi sina >0)

Vay dién tich tam giac ABC 1a S, = %AB.AC.sin BAC = %@2@% -342.
Cach khac: Tinh AB, AC,BC va dung cong thirc Herong.

Ciu3: Trong khong gian Oxyz, cho hai diém 4(1;0;0) va B(—\/g;l;O).

Khang dinh Dung Sai

a) | 04=1.
b) | 0OB=2.

) | OAOB=—3.

d) |86 dogbc AOB cta tam giac OAB bing 150°.

Loi giai:
‘ a) bung ‘ b) bung ‘ c) bung ‘ d) bung ‘
Ta co: OA=(1;0;0),08 = (—/3;1;0).
Liac d6: cos AOB = cos(O4,0B ) = 0408 _ 3 — AOB =150°.
04 |oB| 2
Cdu4: Trong khong gian Oxyz, cho tam gidc ABC c6 A4(1;2;0),B(0;1;1),C(2;1,0).
Khang dinh Dung Sai

a) Tam giac ABC vudng tai 4.

b) Chu vi tam giac la \/7+ \/§+ JE
c) Dién tich tam giac ABC la \/g
d)

4 .7 \ 1
Tam dwong tron ngoai ti€p tam giac ABCla [ El;l;aj.

Loi gidi:
‘ a) bung ‘ b) Sai ‘ c) Sai ‘ d) Bung ‘
Tacé: AB=(~1;~1;1)= AB=+/3

AC =(1,-1,0)= AC=+2

BC =(2;0,-1)= BC =+/5

a) Xét AB.AC =(-1).1+(~1).(-1)+1.0=0=> 4B L AC
Vay tam giac ABC vuong tai A4.

b) Chu vi tam gidc ABC1a AB+ AC+BC =~/3+~/2 +4/5.

¢) Do tam gidc ABC vudngtai 4 nén S =%AB.AC = %\/5\/_ = 76
d) Do tam giac ABC vuodng tai 4 nén tam duwong tron ngoai ti€p tam giac ABC la trung
diém canh huyén BC.



x
Goi I(x;y;z) la toa d0 cua tim dudng tron ngoai tiép ABC = y=—— <y =

, iy \ 1
Vay tam duong tron ngoai ti€p tam gidc ABC la [ (I;I;E].

PHAN III. Céu tric nghiém tra 10i ngan. Thi sinh trd 10i tie cdu 1 dén cdu 6.
Caul: Trong khong gian Oxyz, cho tam gidc ABC c6 trong tam G(2;1;0) va A(l;l;O),B(2;3;5).
Biét toa d0 diém C la (a; b;c), tinh 2a+b+c.

Trinh bay
Loi giai
Xo =3x5—X,— X, X, =32-1-2=3
Vi G latrong tam AABC nén <y =3y, —V,~Vy; <&V =3.1-1-3=-1
Z.=325—2,— 2, z.=3.0-0-5=-5

Do do: C(3;—l; —5)—>a =3:b=-1;c=-5.
Cau2: Trong khong gian Oxyz, cho ba vecto Zz=(l;—l;2), l;=(3;0;—1) va E=(—2;5;1). Biét vecto
d= (6;-6;0) thoa man d =ma +nl;+p2, tinh m* +n+p>.
Két qua:
Trinh bay:

m+3n—-2p=6 m=1
Ttrgiéthié't:c?:m21+n5+pg<3 -m+5p=-6 <n=
2m—-n+p=0 p=-—1
Suy ra: 3221+Z;—2—>m:1;n:1;p:—1.
Cau3: Trong khong gian Oxyz, cho ba diém M (2;3;-1), N(-L11) va P(Lm+1;2). Tim m d€ tam
giac MNP vuong tai N .

Két quis



Loi giai:
Ta cé: ]\7\/2(—3;—2;2) va ﬁ\/:(—2;—m;—1).
Do tam giac MNP vudng tai N nén MN.PN =0 < 6+2m—2=0&m=-2.
Cau4: Trong khong gian Oxyz, cho hai diém A(1;2;3), B(—2;—4;9). Biét diém M (a;b;c) thudc
doan AB sao cho 3AM =2AB, tinh a+3b+c.
Két qua: IIl
Trinh bay:

Loi giai
A M B

Dat M (x;y;z), khi do: m:(l—x;Z—y;S—z) va m:(—Z—x;—4—y;9—z)
l—x:—2(—2—x) x=—1

Ta c6: MA=2MB = MA=-2MB <2~ y=-2(-4-y)&{y=-2
3—Z:—2(9—z) z=7

=>M(-1;-2;7)—a=-1b=-2;c=7.

Cau5: Trong khong gian Oxyz, cho tam gidc ABC, cb A(O;—4;0); B(—5;6;0), C(3;2;0). Toa do6

chan duong phan giac ngoai cia goc 4 la (a;b;c), tinh a+4b+c.

Két qua:

Trinh bay:

Loi giai:
Chii yj két qua:

Cho tam gidc ABC cb AD, AE lan luot la duwong phan giac goc trong va goc ngoai tai dinh
4. Knidotaco 2248 o BB _AB
DC AC  EC AC



Cau 6:

B
. _— AB 5
Ta co AB=(-5,10;0) = AB =55, AC =(3;6;0) = AC =35. DodoR >
Theo tich chat duwong phan giac ngoai ctia tam giac ta co: B _4B é
FC AC 3
—S—x:§(3—x)
s 53 x=15
Tudésuyraﬁng—CQ 6—y:§(2—y) o{y=—4—sa=15b=—4;c=0.
z=0
2=2(-2)
3

Trong khong gian Oxyz, cho ba diém 4(1;2;3),B(0;1;1),C(1;0;-2). Biét diém M (a;b;c) ndm
trén mat phang (Oxz) sao cho MA® +2MB’* +3MC? dat gia tri nho nhat, tinh 3a +10b + 6c.

Két qua:

Trinh bay:

nglm ..................................................................................................................
Ta co: MA> +2MB* +3MC* = Mi+IA +2 Mi+IB +3. MI+IC

= MI*+2MIIA+14* +2 MI*+2MI.IB+IB> +3 MI*+2MI.IC +IC?

= 6MI* +2MI. IA+2IB+3IC +14% +2IB* +3IC?

Goi I a;b;c 1 diém thoa man I4+2IB+3IC=0.




2

l-a +2 0-a +3 1-a =0 3
=< 2-b +2 1-b +3 0-b =0 & b=§ :1(22_1)

3-¢c 42 1-¢c 43 -2—-¢ =0 1

Luc d6: MA® +2MB* +3MC? = 6MI”* +I4° +21B* +3IC*
Suy ra: MA® +2MB’ +3MC* dat gia tri nhé nhat khi chi khi M/ ngan nhat.
Ma M e Oxz nén M lahinh chiéu vuéng goc I cualén (Oxz).

Vay M(E;O;—l)—)a = z;b =0;c= —l.
3 6 3 6
HET
Hué, 10h20” Ngay 13 thdang 8 nim 2024
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Trong qua trinh swu tdm va bién soan, néu tai liéu cé sai sot gi thi rat mong nhin dwgc sw gp Y
cua quy thiy cd cung cdc em hoc sinh! Xin chan thanh cam on!

PHAN I. Cau tric nghiém véi nhiéu phwong an lwa chon. Thi sinh trd 10i tie cdu 1 dén cdu 12. Mbi cdu
hoi, thi sinh chi chon mgt phwong dn.

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Trong khong gian Oxyz, cho hai vécto la a = (2;—1;4) . Toa d0 cua vécto —a la

A. (-21,-4). B. (2;-1;-4). C. (-2-14). D. (2;1;4).

Trong khong gian Oxyz, cho hai vécto la a =(1;2;3) va b :(4;5;6). Toa d6 ctia vécto
d+b tuong ting la

A. (57;9). B. (3;7:9). C. (5:3;9). D. (3;5;9).

(4;-5;6) . Tim tich v hudng

Trong khong gian Oxyz, cho hai vécto la u = (1;2;3) va v
cua hai vécto u va v.

A.12. B. 20. C. 14. D. 28

Trong khong gian Oxyz, cho diém A4(1;2;3) va diém B(3;4;5). Toa do diém C la trung
diém ctia doan thang 4B 1a

A. (2;3;4). B. (1;3;5). C. (2:4;3). D. (2;2;3).

Trong khong gian Oxyz, cho ba diém A4(3;2;-5),B(1;2;4),C(2;5;-2). Toa d6 trong tam G
ctia AABC la

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

Trong khong gian Oxz, cho hai vécto la a = (1;2;3) va b= (2;—1;1). Tim toa do ctia vécto
¢=3a-2b.

A. (-1:87). B. (3;4;5). C. (-L7;7). D. (4;5:6).

Trong khong gian Oxyz, di€m d6i xtng véi diém M (2;2;-1) qua mit phang (Oyz) 1a

A. M'(2;-2;1). B. M'(-2;0;0). C. M'(-2;-2:1). D. M'(-2;2;-1).
Trong khong gian Oxyz, cho diém M (1;-2;3). Diém d6i xting v6i M qua truc Oy la

A. M, (1;2;3). B. M3(—l;2;—3). C. M4(—1;—2;—3). D. Ml(l;—2;—3).

Trong khong gian Oxyz, cho tam gidc ABC, véi A(1;2;1),B(-3;0;3), C(2;4;—1). Tim toa
do diém D sao cho t& gidc ABCD 1a hinh binh hanh.

A. D(6;6;-3). B. D(6;-6;3). C. D(6;6;3). D. D(6;-6;-3).
Trong khong gian Oxyz, cho hai vécto 1a a =(1;,-2;3) va b =(-2;1;2). Tich v hudéng
(Zl +l;>l; bang

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



Cau 11:

Cau 12:

13

Trong khong gian Oxyz, cho hai vécto 1a a =(1;0;0) va b= [E S OJ Goc gitra hai vécto
nay 12

A. 30°. B. 45°. C. 60°. D. 90°.

Trong khong gian Oxyz, cho hai diém 4(1;2;1);B(2;—1;3) va diém M (a;5;0) sao cho
MA’ + MB* nho nhat. Gid tri ctia a +b 1a

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

PHAN II. Cau tric nghiém ding sai. Thi sinh trd 10i tiv cdu 1 dén cdu 4. Trong mdi § a), b), ¢), d) & mbi
cdu, thi sinh chon diing hodc sai (dién dau X vao 6 chon)

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Trong khéng gian Oxyz, cho cac diém A(1;-2;3),B(-2;1;2),C(3;-1;2).
a) AB =(-33;1).

b) AB=3AC.

c) Ba diém 4,B,C khong théng hang.

d) Toa do chan duong cao vé tit 4 cua tam giac ABC la (—;—;;%;2) .

Trong khong gian Oxyz, cho cac diém A(1;3;5),B(1;1;3),C(4;-2;3).
a) Toa d¢ trung diém cua BC la (%;—%;3} .

b) BC =32.
7J_

c) cos BAC =

d) Goi D la dmh thit tu ctia hinh binh hanh ABCD . Toa d¢ hinh chiéu cta trong tam tam
gidc ABD lén mit phang Oyz 1a (2;0;0).

Trong khong gian Oxyz, cho OA=3i —k , vOi z?,lg la hai vécto don vi trén hai truc toa d6
Ox,0z, hai diém B(-1;2;3),C(1;4;1).

a) A(3;0;-1).

b) Ba diém 4,B,C thang hang,.

¢) biem D(a;b;c) la diém ddi ximg ctia véi 4 qua B.Khidd a+b+c=6.

d) Diém M (m;n; p) trén mit phing (Oxy) sao cho MA® + MB® + MC? dat gia tri nho nhat.
Khi d6 2m—-n+2024p=0.

Trong khong gian Oxyz, cho ba diém A(1;2;3),B(2;1;5),C(2;4;2).

a) Toa d¢ trung diém cua 4B 1a (; 3,4) .

b) OA+ OB +0C =(5,7;10).

¢) Gc giita hai duong thang 4B va AC bang 30°.

d) biém 1 (a;b;c) nam trén mit phéng (Oxz) thoaman 7T = ‘3]73 ~IC ‘ dat gia tri nho nhat.
Khi d6 a-2b+2c=15.

PHAN III. Cau tric nghiém tra 10i ngan. Thi sinh trd 10 tie cdu 1 dén cdu 6.

Cau 1:

Trong khong gian Oxyz, cho hai vecto a = (2;m - 1;3),5 = (1;3;—2n). Néu a cung phuong

v6i b thi gid tri m+n bang bao nhiéu?

Két qua: ]

Trinh bay:



Cau 2:

Cau 3:

Cau 4:

Trong khong gian Oxyz, cho hai diém A(-1-11) va B(3;-L1). Diém M (a;b;c) thoa
man AM =3MB.Tinh a-2b+c.

Két qua: ]

Trinh bay:

Trong khong gian véi hé toa 46 Oxyz (don vi trén mdi truc toa do 1a 1m ), mot cabin cap
treo xuét phat tir di€ém 4(10;3;0) va chuyén dong déu theo dudng cap thang dén vi tri D
cach 4 4050m. Biét dudng di ctia cabin ciing phuong véi vecto u(2;-2;1) va sau 3 phut
ké ttr khi xudt phat thi cabin dén vi tri B c¢6 hoanh dd x, =550. Hoi thoi gian di chuyén
ctia cabin trén quang duwong 4D la bao nhiéu phut?

Két qua: ]

Trinh bay:

Vi hé truc toa d0 Oxyz sao cho O ndm trén mit nude, mit phéng (Oxy) la mat nudc,
truc Oz hudng lén trén (don vi do: mét), mot con chim boi cd dang o vi tri cach mat nudc
2m, cach mat phéng (Oxz), (Oyz) lan lugt la 3m va lm phéng théng xudng vi tri con ca
cach mit nwdc 50cm, cich mat phang (Oxz), (Oyz)lan lwot 12 Im va 1,5m. Toa d6 diém
B Tuc chim béi ca vira ti€p xtc voi mat nudc la (a;b;¢). Tinh T'=5a+15b+25c¢ .

/‘%‘.

oY)n! 4
B/; A
A A=
R S5

Kt qui ]
Trinh bay:



Cau 5:

Cau 6:

Hé théng dinh vi toan cau GPS 1a mot hé thdng cho phép xac dinh vi tri cia mot vat thé
trong khong gian. Trong cung mot thoi diém, vi tri cia mot diém M trong khong gian sé
duoc xac dinh boi bon vé tinh cho triede nho cac bd thu phat tin hiéu dat trén cac vé tinh.
Gia st trong khong gian véi hé toa d0 Oxyz, c6 bdn vé tinh lan lwot dat tai cac diém
AB3;1;0), B(3;6;6), C(4;6;2), D(6;2;14); vi tri M (a;b;c) thoa man MA=3, MB =6,
MC =5, MD =13. Khoang cach tit diém M dén diém O bang bao nhiéu?

Két qua: ]

Trinh bay:

Mot chi€c den tron duoc treo song song voi mat phéng nam ngang boi ba soi day khong
dan xudt phat tir diém O trén tran nha lan luot budc vao ba diém 4,B,C trén den tron
sao cho tam gidc ABC déu (Hinh vé bén). Do dai ctia ba doan day 04,0B,0C déu bang
L. Trong luong cta chiéc den 1a 24 N va ban kinh cta chiéc den 1a 18 in (1 inch =2,54 cm
). Goi F la d6 16n cta céc luc cing E,ﬁz,i trén moi soi day. Khi d6 F =F(L) 1a mot
ham s& véi bién s6 1a L. Tim chiéu dai t&i thidu ctia mdi s¢i day (tinh bang inch), biét rang
moi soi day d6 duoc thiét ké' dé chiu dwoc luc cang t6i da la 10 N.

0
s APE &
Fl F2 F3
18 in
A S
P

Kt qui —
Trinh bay:

HET
Hué, 10h20’ Ngdy 16 thdng 8 nam 2025
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PHAN I. Cau tric nghiém véi nhiéu phwong an lwa chon. Thi sinh trd 10i tie cdu 1 dén cdu 12. Mdi cdu
hoi, thi sinh chi chon mot phwong dn.
Cau1l: Trong khong gian Oxyz, cho hai vécto la a =(2;—-1;4). Toa d6 cta vécto —a la
A. (-2;1;,-4). B. (2;-1;-4). C. (-2-14). D. (2;1;4).
Loi giai
Ta co —d =(-2;1;-4).
Cau2: Trong khong gian Oxyz, cho hai vécto la a =(1;2;3) va b :(4;5;6). Toa d6 ctia vécto
d+b tuong ting la
A. (5:7;9). B. (3;7:9). C. (5:3;9). D. (3;5;9).
Loi giai:
Tacod d+b=(1+42+53+6)=(579).
Cau3: Trong khong gian Oxyz, cho hai vécto 1a 4 =(1;2;3) va v =(4;-5;6). Tim tich vd hudng
ctia hai vécto u va v.
A. 12 B. 20. C. 14. D. 28
Loi giai:
Tacou-v=1-4+2-(-5)+3-6=12.
Cau4: Trong khong gian Oxyz, cho diém A(1;2;3) va diém B (3;4;5). Toa do diém C la trung

diém ctia doan thang 4B 1a

A. (2:3;4). B. (1;3;5). C. (2:4;3). D. (2;2;3).
Loi giai:

X = % =2
Ta 6 |y = Lzyl* =3.Vay C(2:3:4).

Ze 24T J2FZB =4,

Ciu5: Trong khong gian v6i hé toa dd Oxyz, cho ba diém A4(3;2;-5),B(1;2;4),C(2;5,-2). Toa d6
trong tam G cua A4BC la
A. G(6;9;-3). B. G(2:3;-1). C. G(2;3;1). D. G(6;9;3).

Loi giai



Cau 6:

Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

3+1+2
X; = 3
24245 %o =2
Tacd |y, = +3+ ey, =3 .Vay G(2:3-1).
514-p Fe=7L
ZG=T

Trong khong gian Oxyz, cho hai vécto la a =(1;2;3) va b= (2;-1;1). Tim toa d0 ctia vécto

A. (-187). B. (3;4;5). C. (-1,7;7). D. (4;5;6).

Tacd ¢=3dG—2b=(3-1-2-2;3-2-2-(-1);3-3-2-1)=(-18,7).

Trong khong gian Oxyz, diém d6i xting véi diém M (2;2;—1) qua mat phéng (Oyz) la

A. M'(2;-2;1). B. M'(-2;0;0). C. M'(-2;-2:1). D. M'(-2;2;-1).

Diém d6i xttng véi diém M (2;2;-1) qua mat phang (Oyz) 1a M'(-2;2;-1).

Trong khéng gian Oxyz, cho diém M (1;-2;3). Diém d6i xting véi M qua truc Oy la

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

Ta cé M (1;-2;3).

Vay diém d6i xtmg v6i M qua qua truc Oy 1a M, (-1;-2;-3).

Trong khong gian véi hé truc toa do Oxyz cho tam giac 4ABC, vdi A(1;2;1),B(—3;O;3),

C(2;4;—-1). Tim toa do di€ém D sao cho t& gidc ABCD la hinh binh hanh.

A. D(6;6;-3). B. D(6;-6;3). C. D(6;6;3). D. D(6;-6;-3).

Goi D(x;y;z).

Tacd AB = (—4;—2;2);FC' =(2-x4-y;-1-2z).
—4=2-x x=6

ABCD 13 hinh binh hanh < 4B=DC & {-2=4-y<{y=6 .Vay D(6;6;-3).
2=-1-z z=-3.

Trong khong gian Oxyz, cho hai vécto la a :(1;—2;3) va b =(—2;l;2). Tich v6 hudng

(Zz+l;).l; bang

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

Ta cb El+l;=(—1;—1;5).
Suyra (d@+b)-b=(-1)-(=2)+(-1)-1+5-2=11.

~ ~ (1
Trong khong gian Oxyz, cho hai vécto1a a =(1;0;0) va b = [5;§;Oj. Goc gitra hai vécto
nay la
A. 30°. B. 45°. C. 60°. D. 90°.

.....



- l.l+0.£+0.0
-\ ab o)

Ta cé: cos(ﬁ,b) = 1

_ _ 2
il m.@z +[‘B]2 -
2 2
Suy ra (Ez,Z;) =60°.
Cau12: Trong khong gian Oxyz, cho hai di€ém A(1;2;1); B(2;-1;3) va di€ém M (a;b;0) sao cho
MA® + MB® nho nhét. Gid tri ctia a +b 1a

A. 3. B. 2. C. 1 D.2.
Loi gidgi:

Ta thdy M(a;b;O) S (Oxy) . Goi [(%;%;2) la trung diém ctia doan th:fmg AB

Ta c6: MA> + MB* = MA +MB = (ﬁ—ﬁ)z +(E—W)2

- (1742 YIM - 251.%) + (1732 e —2@%) = 2IM? + 2142 = 2IM? +7

Suy ra MA® + MB® nhé nhat < IM ngan nhat <> M 1a hinh chiéu vudng goéc ctia I trén

mit phang (Oxy).

1

Suy ra M(%;E;Oj. Nhu vay a :g ! 3,1

b=—=a+b=—+—=2.
2 2 2 2

PHAN II. Céu tric nghiém dung sai. Thi sinh trd 10i tiv cdu 1 dén cau 4. Trong m&i y a), b), ¢), d) 6 méi
cdu, thi sinh chon diuing hodc sai (dién dau X vao 6 chon)
Ciu1l: Trong khong gian Oxyz, cho cac diém A4(1;-2;3),B(-2;1;2),C(3;-1;2).

a) 4B =(-33;1).

b) AB=3AC.

c) Ba diém 4,B,C khong thang hang.

d) Toa d¢ chan duwong cao vé tir 4 cua tam gidc ABC la (—j—;;%ﬂj .
Loi giai
a) Sai: Ta c6 AB = (—3;3;—1).
b) Sai: Ta c6 AC =(2;1;-1)=34C =(6;3;-3). Do d6 4B #3AC.
c) bung: Vi AB = (—3;3;1),E’ =(2;1;-1) suy ra AB,AC khong cung phwong. Vay 4,B,C
khong thang hang.
d) Sai: Goi A'(x; y;z) la chan duong cao vé tit 4 ctia tam gidc ABC.

| 44'BC =0 (1)

Tacd{__
BC,BA' cung phuong  (2)

Taco: A4 =(x—1y+2;2-3),BC =(5-2;0),B4 = (x+2;y -1,z 2).

(1) ©5.(x-1)=2(y+2)+0.(z-3)=0<=5x -2y =9.

47
T
x+2 y-1
Y7l (x4sy=1
(2)@ 5 -2 & Y ,Suyra y:_EjA' 4_7’_£’2
z=2. 29 29" 29
z—2=0 5
zZ =




Cau 2:

Cau 3:

Trong khong gian Oxyz, cho cac diém A(1;3;5),B(1;1;3),C(4;-2;3).
a) Toa d¢ trung diém cua BC la (%;—%;3} )

b) BC =34/2.

c) cos BAC = m
38
d) Goi D la dinh thtt tw ctia hinh binh hanh 4BCD . Toa d¢ hinh chiéu cta trong tdm tam

gidc ABD lén mat phéng Oyz la (2;0;0).

Loi giai
a) bung: Goi M la trung diém BC.
Xg+x. 1+4 5
_X'M:—:—:—
2 2 2
, Yyptye 1-2 1 51
Ta co = = =——.Suyra M| —;——;3|.
=T 2 27 22
Zp+z, 343
z :—:—:3
. 2 2

b) Déing. Ta 6 BC = [(4—1)" +(-2-1)" +(3-3) =32.
¢) Dting: Ta c6 4B =(0;-2;-2),4C =(3;-5;-2).
AB.AC 0.3+(=2).(=5)+(-2).(-2) 719

ABAC Jor s () 4 (2 P+ (-s) +(2f 38

cosBAC = cos(ﬁ,%) =

d) Sai: Goi D(x;y;z).
Taco AB=(0;-2;-2);DC =(4-x;-2— y;3-2).

0=4-x x=4
ABCD 12 hinh binh hanh < AB=DC < 1{-2=-2-y & {y=0 suy ra D(40;5).
-2=3-2 z=35.
_I+1+4
%6 = 3 Xg =2
Goi G la trong tam tam gidc ABD . Ta co yG:3+;+0<:> yG:§ suy ra G(2;g;g].
_ 5431 |7
¢ 3 ¢ 3

Vay hinh chiéu cua G 1én mét phéng (Oyz) la H [0;;;%).

Trong khong gian véi hé truc toa d¢ Oxyz, cho OA=3i —k , vOi l?,l; 1a hai vécto don vi
trén hai truc toa dd Ox,0z, hai diém B(-1;2;3),C(1;4;1).
a) A(3;0;-1).
b) Ba diém 4,B,C thang hang.
c) biém D(a;b;c) la diém d6i xting cua voi 4 qua B.Khid6é a+b+c=6.
d) biém M (m;n; p) trén mat phéng (Oxy) sao cho MA* + MB*> + MC* dat gia tri nho nhat.
Khi d6 2m—-n+2024p=0.
Loi giai
a) bung: Vi OA=3i —k nén A(3;0;-1).



Cau 4:

b) Sai: Ta c6 AB = (4;2;4),/?@ =(-2:4:2).
Vi —i2 # % # % nén AB,AC khong cing phuong suy ra 4,B,C khong thang hang.
c) bung: Vi D la diém d6i xting v6i 4 qua B nén B la trung diém cua 4D .

X, =2Xx;—x,=-5
Tacd {y, =2y, -y, =4 suyra D(-54,7).

zp=2zg—z,=1.
Dodé a=-5,b=4,c=7.Vay a+b+c=6.
d) Dtng. Goi (x;y;z) la diém thoa man I4+IB+I1C =0.

3—x—-1-x+1-x=0 x=1
Taco: {0-y+2-y+4-y=0< yz2:>l(1;2;l)

—1-z4+3-z+1-z=0 z=1
MA® + MB? + MC? = (MI + IA)* + (MI + IB)* + (MI + IC)?
=3MI* + I4* + 1B’ + IC* + 2MI (1A + IB + IC) = 3MI" + I4* + B’ + IC?
Do I4* + IB* + IC? khong thay ddi nén MA® + MB® + MC* nhé nhat khi MI nho nhat hay
M 1a hinh chiéu ctia diém [ trén mit phing (Oxy).
Do d6 M (1;2;0) suyra m=1,n=2,p=0.
Vay 2m-n+2024p=2-2+0=0.
Trong khong gian véi hé truc toa dd Oxyz, cho ba diém A(1;2;3),B(2;1;5), C(2;4;2).
a) Toa d¢ trung diém cua 4B 1a [%;%; j .
b) 04+ 0B +0C =(5,7;10) .
c) Gc giita hai duong thang 4B va AC bang 30°.
d) Diém [ (a;b;c) nam trén mat phang (Oxz) thoaman 7T = ‘3]7? ~IC ‘ dat gia tri nho nhat.
Khi d6, a—2b+2c=15.

Loi giai

X, tx, 142 3

2 2

X

2 2 2°2
:ZA+ZB_3+5

2
a) bung: Goi [ la trung diém AB.Tacd <y, = Yat Vs _ 2+1 2331(2;2;4]
4

z

! 2 2
b) Dting: Ta c6 OA+ OB +OC =(5;7;10).
c) Sai: Ta c6 AB = (1;—1;2),A‘C> = (1;2;—1) )
C[Bad pae(-n2+2(-1))
- [aB|jac| JE+(=1) 4270 427 4 (-1) )

cos(A4B,AC) :cos(ﬁ,z')

™ |

Suy ra (4B, AC)=60".



d) bung: Goi K (x;y;z) thoa man 3KB-KC=0< 3(1-y)-(4-y)=0=<y=—=

Suy ra K(Z;—%;g) Khi d6 T =[318 — IC|-{3IK +3KB — IK — KC|-2IK| = 2IK .

T dat gia tri nho nhét khi va chi khi 7 1a hinh chiéu cia K trén (Oxz) suy ra / (2;0;?) .

Suy ra a=2,b=0,c:§.\/éy a-2b+2c=15.

PHAN III. Cau tric nghiém tra 10i ngan. Thi sinh trd 10 tie cdu 1 déi cdu 6.

Cau1:

Cau 2:

Cau 3:

Trong khong gian Oxyz, cho hai vecto a = (2;m - 1;3),5 = (l;3;—2n). Néu d cung phuong

v6i b thi gid tri m+n bang bao nhiéu (két qud dwéi dang thip phin)?
Kt quis E—
Trinh bay:

Néu d cung phuong véi b thi ton tai s& thuc  sao cho @=1-b .

2=t t=2 5
Suyra: ym—-1=3t< im=7 dodo m+n=75=6,25.
3=-2nt 3
n=-=
4

Trong khong gian Oxyz, cho hai diém A(-L-11) va B(3;-L1). biém M (a;b;c) thoa
man AM =3MB.Tinh a—-2b+c.

et qui —

Trinh bay:

Goi M(x;y;z) ta co W=(x+l;y+l;z—l) va m=(3—x;—l—y;l—z).
x+1:3(3—x) x=2
Do d6: AM =3MB < y+1:3(—1—y)<:> y=-1
Z—1:3(1—Z) z=1
Suyra M(2;-1;1).Suyra a=2,b=-l,c=1 suyra a—2b+c=2+2+1=5.
Trong khong gian v6i hé toa do Oxyz (don vi trén mdi truc toa do 1a 1m ), mQt cabin cép treo

xut phat tir diém A(10;3;O) va chuyén dong déu theo duong cap thang dén vi tri D cach A4



Cau 4:

4050 m . Biét duong di cua cabin cung phuong véi vecto &(2;—2;1) va sau 3 phat ké tir khi
xuét phat thi cabin dén vi tri B c6 hoanh do x, =550. Hoi thoi gian di chuyén cua cabin trén
quang duong AD la bao nhiéu phut?

Két qua: ]

Trinh bay:

Pap an: 15

4050m

A(10:3:0)  B(550; yp; zB) D

3 phat

u = (2;—2;1)

Ta c6: AB = k;l, k+#0 (do AB va u cung phuong)

< (540;y, —352,) = k(2;-2;1)

540 =2k k=270
Sy —3=-2k &4y, =-537.
z, =k z, =270

Suy ra B(550;—537;270).

= 4B =/(550—10)’ +(~537-3)’ +(270-0)’ =810 (m).

AD 4050

Mat khac =5 hay AD=54B.
AB 810

Ma vén toc khong d6i chuyén dong déu theo cap thang dén D va thoi gian di chuyén tir 4 dén
B 1a 3 phat

Nén thoi gian di chuyén cua cabin trén quang duong AD 1a 5-3=15 (phut).

Vi hé truc toa d0 Oxyz sao cho O nam trén mat nudc, mat phéng (Oxy) la mat nudc, truc
Oz hudng lén trén (don vi do: mét), mdt con chim bodi ca dang & vi tri cach méat nudc 2m , cach
mat phang (Oxz), (Oyz) lan lugt 1a 3m va lm phong thang xudng vi tri con ca cach mat nudc
50cm , cach mat phang (Oxz), (Oyz)lan lugt 1a 1m va 1,5m. Toa d6 diém B lic chim béi ca
vira tiép xtic voi mat nudc 13 (a;b;c). Tinh T =5a +15b+25¢ .



Cau 5:

Ik§
C\
oY/n Y
B/ >
LI v A',W
SR L o

Két qui E—
Trinh bay:

Ta quy udc cit Im =1 don vi trong hé toa d§ Oxyz .

Goi vi tri cta con chim boi ca ban dau 1a C, khi d6 nd cach phia trén mit nudc 2m nén
z. = 2, ngoai ra cach mat phang (Oxz), (Oyz) lan lugt 1 3m va Im nén ve=3va x.=1.Do
d6 toa do diém C(1;3;2).

Got vi tri cua con ca la A4, khi di con ca dang dudi mét nuéc 50cm = 0,5m nén z, =-0,5,
ngodi ra cach mit phang (Oxz), (Oyz)lan luot 13 1m va 1,5m nén yv,=1vax, =15.Dodo
tao do diém A(1,5;1;-0,5)

Vi diém B luc chim béi ¢4 vira tiép xtic véi mat nude nén B €(Oxy) hay ¢ =0 khi d6 toa do

B(a;b0).

7
a=—
a—1=0,5k g
Ta c6 3 diém 4, B,C thing hang nén: CB=kCA <{b-3==2k & b=§.
-2=-2,5k
k=2
5

Viay B(%;%;Oj suyra 7' =5a+15b+25¢=128.

Hé thong dinh vi toan cau GPS 1a mot hé thdng cho phép xac dinh vi tri cia mot vat thé trong
khong gian. Trong cung mét thoi diém, vi tri cia mot diém M trong khong gian s& dugc xéac
dinh bai bdn vé tinh cho trude nho cac bo thu phat tin hiéu dat trén cac v¢ tinh. Gia st trong
khong gian véi hé toa 40 Oxyz, ¢6 bdn vé tinh lan luot dat tai cac diém A(3;1;0), B(3:6:6),



Cau 6:

C(4;6;2), D(6;2;14); vi tri M (a;b;c) thoa man MA=3, MB=6, MC=5, MD=13.
Khoang cach tir diém M dén diém O bang bao nhiéu?

Kt qua ]
Trinh bay:

Dap an: 3.
Do vi tri M (a;b;c) théaman MA =3, MB =6, MC =5,MD =13

m:(a—3;b—1;c):>(a—3)2+(b—1)2+c2 =3’
=a’+b’+c* —6a—-2b+1=0(1)
BM =(a—3;b—6;c—6)=(a—3) +(b—6) +(c—6) =6
=a +b +c’ —6a—12b—12c+45:0(2)
C—M:(a—4;b—6;c—2):>(a—4)2 +(b—6)2+(c—2)2 =5’
=a’ +b*+c’ —8a—l2b—4c+31=0(3)
DM =(a—6;b—2c—14)=(a—6)" +(b—2)" +(c—14)" =13’
=a +b’ +cz—12a—4b—280+67=0(4)
10b+12c =44 a=1

Tu (1),(2),(3),(4) ta c6 hé phuong trinh < {2a+10b+4c=30 < <b=2

6a+2b+28c =66 c=2
= M (1;2;2)= OM (1;2;2) = OM =~1> +2? +2* =3,
Vay khoang cach tir diém M dén diém O bang 3.
Mot chiéc dén tron duoc treo song song véi mit phang nam ngang boi ba soi day khong
dan xudt phat tir diém O trén tran nha lan lwot budc vao ba diém 4,B,C trén den tron
sao cho tam giac ABC déu (Hinh vé bén). Do dai ctia ba doan day 04,0B,0C déu béng
L. Trong luong ctuia chiéc den la 24 N va ban kinh cta chiéc den la 18 in ( 1 inch
=2,54 cm). Goi F 1a d6 16n ctia cac luc cang F,, F,, F, trén mdi soi day. Khi d6 F = F(L)
1a mot ham s8 v6i bién s6 1a L. Tim chiéu dai t6i thidu ctia mdi soi day (tinh bang inch),
biét r:?mg mdi s¢i day d6 duoc thiét k& dé chiu duoc lwc céng t6i dala 10 N.



H
y B
Vi tam gidc ABC la tam gidc déu, do dai ba doan day 04,0B,0C déubang L,(L>0).
Ta chon hé truc n\hu% hinh vé, v6i G la tro\ng tam tam giac 4BC va H la trung diém BC.
Trong d6 4A,H nam trén truc Gx va O nam trén truc Gz.

Ban kinh cta chi€éc denla 18 nén AG =18 suyra 4B = 18\/5 va BH = HC =93
Do d6, ta c6 G(0,0,0), 4(18,0,0), B(~9,943,0),C(~9,-9+/3,0).

Xét tam gidc vudng A0G , suy ra OG =04> — AG* =/I> 18" nén 0(0;0; I —182).
Ta c6 @:(18;0;— 2 —182),@:(—9;9\5;—\/L2 —182) va 07*:(—9;—9\/5;—\/L2 —182).

Suy ra ‘54|=|@|=|&"=L va ‘}7,‘= }72

=[F.
Ton tai hing s8 ¢ # 0 sao cho F| 20.542(180;0;—6\/L2 —182);
F 26‘@2(—96;90\/5;—&”2 —182); F =c-o—cz(—9c;—9c\/§;—c\/L2 —182)

Suy ra P= 1:“l + FZ + E = (O; 0;—3cVI* —18° ), trong dé P la trong luc tac dung lén bong

den.
Ma trong lwong ctia bong den la 24N nén



|P|=24 <90 (1 -18) =24’ < c = ~ 8 vIe(184w)
NI 18
A 8L
Vay F =|F|=|E|=|F|==—
L -18

Xétham sd F = 8

NI -18

-2592
(22182 )V -18?
Mbi soi day duoc thiét k& d€ chiu duoc lyc cang t6i da la 10 N.
Suyra F(L)<10< F(L)< F(30)< L>30.
Vay chiéu dai t&i thidu ctia mdi soi day bang 30 in thoa man yéu cau bai toan.
HET
Hué, 10h20’ Ngdy 16 thing 8 nam 2025

trén (18;+00).

Taco F'= <O,‘v’Le(l8;+oo).




TRAC NGHIEM CHUYEN BE
Mén: Toan 12 - KNTT

Biu THUC TOA PO OXYZ
Dinh huong cau truc 2025+

| DEONTAP SO 05_TrNg 2025 |

LSp Toan thay LE BA BAO

Trwong THPT DPang Huy Tri SPT: 0935.785115 Facebook: Lé B Bao

116/04 Nguyén L6 Trach, TP Hué Truni tam Km10- Huong Tra — Hué

Trong qud trinh suu tdm va bién soan, néu tai liu c6 sai s6t Qi thi rit mong nhin dwoc sy gop y

cua quy thiy co cung cdc em hoc sinh! Xin chan thanh cam on!
PHAN L. ﬂ Cau tric nghiém v6i nhiéu phwong an lua chon. Thi sinh trd 10i tie ciu 1 déh ciu

12. Mbi ciu héi, thi sinh chi chon mot phuwong dn.

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau?’.

Cau 8.

Cau 9.

Cau 10.

Trong khong gian Oxyz, cho cho diém M (l; -2 ; NG} ) Tim diém M' e Ox sao cho do dai
doan thang MM' ngén nhat.

A. M'(=1;00). B. M'(1;0;0). C. M'(1,0:43). D. M'(1;-+2;0).
Trong khong gian Oxyz, cho hai diém 4(-1;2;-3) va B(2;-1;0). Toa d6 ctia vecto 4B la
A. AB=(L;-11). B. 4B=(3;3%-3).  C. 4B=(LL;-3).  D. 4B=(3;-33).
Trong khong gian Oxyz, cho diém M (1,' 2;3) . Tim toa d¢ hinh chiéu M 1én truc Ox .
A.(2;0,0) B. (1,0;0). C. (3;0;0). D. (0;2;3)

Trong khong gian Oxyz, cho cho vécto u=j—4k.Toa dd cta vecto u 1a

A. (1;,-4). B. (0;1;,—4). C. (1;0;,—4). D. (0;-1;4).

Trong khong gian Oxyz, cho hinh chiéu vuéng goc ctia diém M (2;-2;1) trén mat phang
(Oxy) c6 toa dd 1a

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

Trong khong gian Oxyz, cho cho a =(1;3;—1)va b= (2;3;6). Khi d6, toa d6 cua vécto
a+2b la

A. (5;-9;—-11). B. (5;-9;11). C. (5;9;11). D. (—5;9;11).

Trong khong gian Oxyz, cho cho diém M (-2;5;7). Toa do cua vecto MO 1a

A. (=2:-5.7) . B. (=2:5:7). C. (2:-5:-7). D. (2:5.7).

Trong khong gian Oxyz, cho cho tam gide ABC c6 A(L;1;1) va E+R=(4; 0;-6). Toa
do trung diém M cua BC la

A. (51;-5). B. (3;-1,-7). C. (L-1—4). D. (3;1;-2).

Trong khong gian Oxyz, cho cho hai vecto a= (al;az;a3) ; b= (bl;bz;b3) va kelR. Khéng
dinh nao duwéi day dung?

A. ka = (ka;ka,;kay). B. |a|=a] +a} +a].

C. a-b=(a,+b;a, +b,a,+b,). D. ab=ab —a,b, —ab,.

Trong khéng gian Oxyz, cho cho cac diém 4(3;0;01),B(0;—4;0). D6 dai doan thang AB
bang



Cau 11.

Cau 12.

A7 B. 4. C.3. D.5.

Trong khoéng gian Oxyz, cho hinh binh hanh ABCD c6 A(-3;1;2), B(-2:4;-1),
C(1;-3;3). Toa d6 di€ém D la

A. (O;—6;6). B. (—6;7;—2). C. (2;0;0). D. (—4;2;5).

Trong khong gian Oxyz, cho cho hai vecto a = (1;-2;1), b= (—2;1;1). Tinh gbc gitta hai

vecto a va B
A. 60°. B. 120°. C. 30°. D. —30°.

PHAN I1. (2,0 diém) Cau tréc nghiém dung sai. Thi sinh trd 10i tir cdu 13 dén ciu 14. Trong mbi y a), b),
c), d) & mdi cdu, thi sinh chon diing hodc sai (dién didu X vao 6 chon)

Cau 13.

Cau 14.

Trong khong gian Oxyz, cho cho tam giac 4BC véi A(4;0;2), B(l;-4;-2) va C(2;1;1).

Khang dinh Dung Sai

3) Toa do trong tam tam giac 4ABC la G(%;—l;%j.

b) | Biém D thdéa man 4BDC la hinh binh hanh, khi d6
toa dd diém D 1a D(1;-3;-3).

c) | Tam gidc ABC la tam giac tu.

d) | Goidiém E (a;b;c) la giao diém cua duong théng BC

vOoi mat phéng toa do (Oxz) , khi &6 Z_a +b= 2 .
c

Trong khong gian Oxyz, cho diém A(—2; 3;1) , B(5;6;2) va C(—Z; 2;4) . Buong théng AB
cit mit phéng (Oxz) tai diém M .

Khang dinh Dung Sai
a) | Tam gidc ABC vuong tai 4.
b) N N \ ., N 111 7
Toa do trong tam cta tam gidc ABC la G 5;?;5 .

o) | AB=(-7;3;1).

d) | Toa d6 cua diém M la (—9;0; —2).

PHAN II1. (2,0 diém) Cau tric nghiém tra 10i ngin. Thi sinh trd 10i tir cdu 15 dén cdu 18.

Cau 15.

Cau 16.

Khi g:fm hé toa dd Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot san bay, mat
phang (Oxy) trung véi mat san bay. Mot may bay bay theo duwong thang tir vi tri
A(5; 0; 5) dén vi tri B(10; 10; 3) va ha canh tai vi tri M (a; b; 0). Tinh 2a +b.

Két qua:

Trinh bay:

Trong khong gian voi hé toa do Oxyz (don vi trén moi truc toa d6 1a 1m ), mot cabin cap
treo xudt phat tir diém 4(10;3;0) va chuyén dong déu theo duong cap thang dén vi tri D
cach diem 4 mot khoang 3780m. Biét duwong di cua cabin cung phuwong véi vecto
i =(2;—2;1) va sau 3 phtt ké tir khi xudt phat thi cabin di dén vi tri B c6 hoanh d6

x, =550. Héi thoi gian di chuyén ctia cabin trén quang duwong 4D la bao nhiéu giay?



Két qua:

Trinh bay:
Cau 17. Mot chiéc may quay phim c¢d trong lugng 300N dwgc dat trén mot gia do ba chan véi
diém datE£(0;0;6) va cac diém tiép xac véi mat dat cua ba chan lan luwot la

NG NEIED

A(0;1;0), 4 —;—1;0 , A;| ——;——=;0 |. (Tham khao hinh bén duwéi).
! 27 2 o272

EO:0:6)

=l |

Gia st F = (a;b;c), khidd a+3b—c bang bao nhiéu?

Két qua:

Trinh bay:

Cau 18. Trong khong gian Oxyz, cho cho A(-1;2;1),B(2;-1;3),C(3;5;—-1). Diém M (a;b;c) trén
mat phang (Oyz) sao cho ‘m +2MB —CM| dat gi4 tri nho nhat. Khi d6, 2b+c¢ bing bao
nhiéu?

Két qua:

Trinh bay:

PHAN IV. (3,0 diém) Cau héi tw luan. Thi sinh trd 10i tie cdu 19 dén cdu 21.

Cau 19. Trong khong gian Oxyz, cho cho tam giac ABC ¢6 A(l;2;—l), B(Z;—1;3), C(—4;7;5). Goi
D(a;b;c) 1a diém thoa man AD — AB—2AC =0. Tinh gia trj cua biéu thitc a+b+c.
Trinh bay:



Cau 20. Trong khong gian Oxyz, cho tam giac ABC c6 I la tam duwong tron ngoai ti€p. Tinh gia
tri OI” biet A(2;2;-2),B(6;—4;2),C(8;,-2;0)
Trinh bay:
Cau 21. Trong khong gian Oxyz, cho 4(1;2;0); B(3;-1;2); C(1;2;2) va diém M €(Oxy). Tim
gia tri nho nhat ctia biéu thiee 7= MA® + 2MB* — MC?.
Trinh bay:
HET
Hué, 10h20’ Ngay 16 thdang 8 nim 2025




TRAC NGHIEM CHUYEN BE
Mén: Toan 12 - KNTT

Biu THUC TOA PO OXYZ
Dinh huong cau truc 2025+

DE ON TAP SO 05_TrNg 2025 |

PHAN L. - Cau trac nghiém véi nhiéu phwong an lya chon. Thi sinh trd 1i tie cdu 1 déh cdu
12. Méi céu héi, thi sinh chi chon mot phuwong dn.

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau?’.

Cau 8.

Trong khong gian Oxyz, cho cho diém M (1; J2:43 ) Tim diém M' e Ox sao cho do dai
doan thang MM' ngan nhat.

A. M'(~1;0;0). B. M'(1;0;0). C. M'(l;o;\/§). D. M'(l;—ﬁ;o).

Loi giai:

Cé MM' ngéan nhat khi diém M' 1a hinh chiéu diém M trén truc Ox =M '(1;00).

Trong khéng gian Oxyz, cho hai diém 4(-1;2;-3) va B(2;—1;0). Toa d0 cta vecto AB 1a
A. 4B =(1;-11). B. AB=(3;3%-3).  C.4B=(L1;-3).  D. 4B=(3;-33).
Trong khong gian Oxyz, cho diém M (1,' 2;3) . Tim toa d6 hinh chiéu M 1én truc Ox .

A. (2;0;0) B. (1;0;0). C. (3;0;0). D. (0;2;3)

Trong khong gian Oxyz, cho cho vécto u=j—4k.Toa dd caa vecto u la

A. (1;—4). B. (O;l;—4). C. (1;0;—4). D. (O;—l;4).

Trong khong gian Oxyz, cho hinh chiéu vudng goc ctia diém M (2;-2;1) trén mat phang
(Oxy) c6 toa dd 1a

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

Loi gidi:

Hinh chiéu vudng géc ctia diém M (2;-2;1) trén mit phang (Oxy) la diém H (2;-2;0).
Trong khéng gian Oxyz, cho cho a =(1;3;—1)va b= (2;3;6) . Khi do, toa do cta vécto
a+2b la

A. (5;-9;-11). B. (5;-9;11). C. (5:9;11). D. (—5;9;11).

Loi giai:

Ta cé: 2b = (4;6;12) nén a +2b =(5;9;11).

Trong khong gian Oxyz, cho cho diém M (-2;5;7). Toa do cua vecto MO 1a

A. (-2;-57). B. (-2;5;7). C. (2,-5,-7). D. (2;5;7).

Loi giai:

MO =(0-(-2);0-5;0-7) =(2,-5,-7)

Trong khong gian Oxyz, cho cho tam gide ABC c6 A(L;1;1) va AB+AC = (4;0,—6). Toa
do trung diém M cua BC la

A. (51;-5). B. (3;-1-7). C. (L-1—4). D. (3;1;-2).

Loi gidi:



Cau9.

Cau 10.

Cau 11.

Cau 12.

Ta c6 W:%(ﬂ;m_c’):(z;o;—z»)

Goi M (x;y;z) thi mz(x—l;y—l;z—l)
x—1=2 x=3
m=(2;0;—3) néntacd {y-1=0 <y=1 .Vay M(3;1;-2).
z—1=-3 z=-2
Trong khong gian Oxyz, cho cho hai vecto Zz:(al;az;%) ; Ez(bl;bz;b3) va keR . Khing
dinh nao duwoi day dung?

A. ka = (ka;ka,;ka) . B. ‘Zz‘:af+a§+a32.
C. a—b=(a,+b;a, +bya,+b,). D. ab=ab —a,b, —ab,.
Loi giai:

Ta c6: ka = (kay;ka,;ka,).

Trong khéng gian Oxyz, cho cho cac diém 4(3;0;01),B(0;—4;0). D6 dai doan thang 4B
bang

A. 7. B. 4. C.3. D. 5.

Loi giai:

Tacé AB=1/(0-3) +(-4—0) =5.

Trong khéng gian Oxyz, cho hinh binh hanh ABCD c6 A(-3;1;2), B(-2:4;-1),
C(1;-3;3). Toa d6 diém D la

A. (0;-6;6). B. (—6;7;-2). C. (2;0;0). D. (-4;2;5).

Loi giai:

x—1=-1 x=0
Tacd: CD=BA <1y+3=-3 <{y=-6=D(0;-6;6).
z—-3=3 z=6
Trong khong gian Oxyz, cho cho hai vecto a =(1;-2;1) , b=(-2;1;1). Tinh goc giita hai

vecto ; va B
A. 60°. B. 120°. C. 30°. D. —30°.
Loi gidi:
1.(-2)=-2.1+1.1
Ta co: cos(a b) ( ) l

\/1+ +1\/ P 41+1 2

- (2;8) —120°.

PHAN II. (2,0 diém) Cau tric nghiém dung sai. Thi sinh trd 1i tir cdu 13 déh ciu 14. Trong mbi y a), b),
c), d) & mbi cdu, thi sinh chon diing hodc sai (dién didu X vao 6 chon)

Cau 13.

Trong khéng gian Oxyz, cho cho tam giac ABC v6i A(4;0;2), B(1;—4;-2) va C(2;1;1).

Khang dinh Dung Sai

a) Toa do trong tam tam giac 4ABC la G(%;—l;%j.

b) |Dbiém D thoa man 4BDC la hinh binh hanh, khi dé
toa d6 diém D 1a D(1;-3;-3).

¢) | Tam gidc ABC la tam giac tu.

d) | Goi diém E (a;b;c) la giao diém cua duong théng BC




véi mat phang toa 6 (Oxz), khi d6 24 - % .

c
Loi gigi:
| a)bung | b) Sai | ¢) Sai | d) Sai |
a) bung.
Toa do trong tam la G(4+1+2;0+(_4)+1;2+(_2)+1j:G(z;—l;lj.
3 3 3 3 3
b) Sai.
Xp—2=-3 xp=-1
Tt gidc ABDC 1a hinh binh hanh khi va chi khi CD = AB & {y, —1=—4 <1y, =3
z,—1=-4 zp=-3

Vay D(-1;-3;-3)

¢) Sai.

Ta cé BC =(1;5;3); AC = (-2:5-1).

Do d6 BC.AC =-2+5-3=0 nén tam gidc ABC vuong tai C.
d) Sai.

Vi E thudc mat phéng Oxz nén E (a;O;c).

Ta c6 BE = (a—l;4;c+2),ﬁ’ =(1;5;3).

E la giao diém ctia dudng thang BC véi mit phang (Oxz)

Suy ra B,C,E thang hang nén hai vécto BC,BE cung phuong, do do:

9

a=—

a-1=k >
BE=kBC = 14=5k o k:%.
c+2=3k )

c=—

5

c

Cau 14. Trong khong gian Oxyz, cho diém 4(-2;3;1), B(5;6;2) va C(-2;2;4). Duong thang 4B
cit mit phéng (Oxz) tai diém M .

Khang dinh Dung Sai

a) | Tam gidc ABC vuong tai 4.

Suy ra E(%;O;%) :>2—a+b:9

Toa d0 trong tam ctia tam giac ABC la GG;%;Q .

o) | AB=(-7;3;1).
d) | Toa do cua diém M la (-9;0;-2).
Loi gidi:
‘ a) bung ‘ b) bung ‘ ¢) Sai ‘ d) Sai
a) bung.
AB(7;3;1); AC(0;-1;3)

AB.AC =0 nén tam gidc ABC vuong tai 4 1la ménh dé dung.
b) bung.



Toa do trong tam cta tam giac 4BC la G(%;%;%) la ménh dé dung.
¢) Sai.

E(—7;3;1) la ménh dé sai.

d) Sai.

M €(Oxz)nén goi toa do M (x;0;z). Do M thudc duong thang AB nén 3 diém
A;B; M théng hang.
AB(7;3;1); AM (x+2;-3;z-1).

7 3 - -9
3 diém 4; B; M thang hang XT-'_Z = ?3 = ZTI = {x . Vay M (-9;0;0), suy ra ménh de
z =

sai.

PHAN I11. (2,0 diém) Cau tric nghiém tra 10i ngan. Thi sinh trd 101 tie cdu 15 déh cdu 18.

Cau 15.

Cau 16.

Khi gén hé toa d0 Oxyz (don vi trén modi truc tinh theo kilomét) vao mot san bay, mat
phang (Oxy) trung véi mat san bay. Mot mdy bay bay theo duong thang tir vi tri
A(5; 0; 5) dén vi tri B(10; 10; 3) va ha canh tai vi tri M (a; b; 0). Tinh 2a +b.

Két qua:

Trinh bay:

Loi gidgi:

Pap an: 60.

x-5 'y z-5

10 2

Vi M thudc AB nén ton tai sO thuce ¢ sao cho M (5t +5; 10¢; -2t +5).

Phuong trinh duong thang 4B la:

Ngoaira, M thudoc mat phéng (Oxy) nén 2t+5=0<t¢= %

Suyra M(17, 5; 25; 0). Vay 2a+b=2.17,5+25=060.

Trong khong gian vdi he toa do Oxyz (don vi trén moi truc toa do 1a 1m ), mot cabin cap
treo xudt phat tir diém 4(10;3;0) va chuyén dong déu theo duong cap thang dén vi tri D
cach diéfm 4 mot khoang 3780m. Biét duwong di cua cabin cung phuwong véi vecto
U= (2;—2;1) va sau 3 phut ké tir khi xuat phat thi cabin di dén vi tri B ¢6 hoanh d6

x, =550. Héi thoi gian di chuyén ctia cabin trén quang duong 4D la bao nhiéu giay?

Két qua:

Trinh bay:

Loi gigi:

Pap an: 840.

Goi toa dd diém B(550;y;z).



Cau 17.

Ta cd: AB = (540;y-3;z).

Do duong di clia cabin cling phwong véi vecto i =(2;—2;1) nén ta c6:

. ~3=-540 [y=-537
240 _y=3_z )Y =1 = B(550,~537;270).
2 2 1 |z=270 =270

Quing dudng AB bing 4B =,/540° +(~537-3)’ +270° =810 (m).

Van t8c ctia cabin bang v = % = 4,5(m/s) .
N . . A? . A? A A AY .« A? ~N .« A? N 3 780
Thoi gian dé cabin chuyén dong déu tir diém 4 dén diém D la: s =840 (s).

Mot chiéc may quay phim c6 trong lwong 300N duoc dét trén mot gida do ba chan voi
diém datE(0;0;6) va cac diém ti€p xac véi mat dat caa ba chan lan luot la

3 I;OJ, A{—ﬁ;—l;()
2 2

A4,(0;1;0), A4, (7 j—— 5 j (Tham khao hinh bén dudi).

EO:0:6)

Gia stt F, = (a;b;c), khi d6 a+3b—c bing bao nhiéu?

Két qua:

Trinh bay:

Loi gidgi:

Dap an: 150.

Ta cob: FA; = (O;];—6);ﬂ; =(§;—%;—6J;E4A; =(—g;—%;—6]:> EA1 = EA2 = EA3 = \/ﬁ
‘}71‘ = ‘FZ‘ = ‘E ‘ vi may quay can bang va trong luc ctia may quay tac dung déu 1én 3 chan
cta gia do. Do do:

NE ]

F, = kEA, = (0;k;—6k); Fz:kE—Az:£7k;—Ek;—6k

N J

F, =kEA, :£—7k;—5k;—6k

= F, +F, + F, = (0;0;—18k)



Cau 18.

Ma ‘E+E+E‘=\13\—>—18k=—300@k=?

F = (o;ﬂ;—moj.
3
Suy ra a+3b-c=150.
Trong khong gian Oxyz, cho cho A(-1;2;1),B(2;-1;3),C(3;5;-1). Biém M (a;b;c) trén
mit phang (Oyz) sao cho ‘erZm —CM]| dat gi4 tri nho nhét. Khi d6, 2b+c bang bao

Vay

nhiéu?

Két qua:

Trinh bay:

Pap an: 4.
Goi G la trong tam tam giac ABC.

MA+2MB—CM = MA+ MB +MC + MB =3MG + MB
Nén ‘erzm—W‘ =‘3m+m :‘3W+m+3ﬁ+ﬁ‘

Goi N 1a diém théa 3NG + NB = Onén \3}\7('; +m\ - \va\.

bé

MA+2MB~CM| dat gia tri nho nhét thi |4MN| dat gid tri nho nhét hay M la hinh
chiéu ctia N 1én mat phang (Oyz).

Toa d0 trong tam cua tam giac ABC la: G[ g; 2; 1} .

Xy :Z(SXG +xB)

3(xG—xN)+(xB xN):O | 411
BNG+NB=0<13(ys—vy)+(y,—yy)=0< yN=Z(3yG+yB)<:> yN=Z(3.2—1)
3Nz.—zy)+(z,—2,)=0
( ¢ N) ( o ZNzl(3ZG+ZB) ZN=1(3.1+3)
4 4
L3
)
5 . 353
= yN:Z nen N(E,Z,Ej
P
)

Vay toa do diém M( O;%;%j hay 2b+c=4.

PHAN IV. (3,0 diem) Cau héi tw luan. Thi sinh trd 10i tir cdu 19 dén cdu 21.

Cau 19.

Trong khdng gian Oxyz, cho cho tam giac ABC c6 A(1;2;-1), B(2;-1;3), C(—47;5). Goi
D(a;b;c) 13 diém thoa man AD — AB—2AC =0. Tinh gia tri cua biéu thtcc a+b+c.
Trinh bay:



Cau 20.

Cau 21.

Loi gidgi:
AD—-AB-2A4C =0 < (a-1b-2;c+1)—(L,-3;4)-2+(-5;56) =(0;0;0)
a+8= O
< (a+8,6-9%c¢-15)=(0,0,0) = p-9=0 <
c—15=0 c=15
Vay a+b+c=-8+9+15=16.
Trong khong gian Oxyz, cho tam gidc ABC c6 I 1a tam duong tron ngoai ti€p. Tinh gia
tri OI” biet A(2;2;-2),B(6;,-4;2),C(8-2;0).
Trinh bay:

Loi giai:

Ta cé: AB =(4,-6;4),CB =(=2;-2;2),CA = (~6;4,-2)

Xét: CB.CA = (—2).(—6) + 4.(—2)+ 2(—2) =0. Suy ra tam giac ABC vudng tai C.

Do @6, I la trung diém 4B .

Ta cé: I1(4-1,0)= OI* =4* +(~1)" +0=17.

Trong khong gian Oxyz, cho A(l 125 0); B(3 ;—1; 2); C(l 12 2) va diém M e (Oxy) . Tim
gia tri nho nhat ctia biéu thte 7 = MA* +2MB* — MC?.

Trinh bay:

Loi gidi:
+) Goi 1(x,; ¥, ;2,) 1a diém thoa man I4+2[1B—1C =0 < 1(3;-1;1).
+)Ta cd T = MA* +2MB* — MC?
= (MI+TA) +2(MI +1B) ~(MI+IC) =2mr* +(14* +218° - IC?).
+) ﬁ:(—2;3;—1);17§z(0;0;1);1f:(—2;3;1).
Suy ra [4> +2IB* —IC* =14+2-14=2
+) Goi H 1a hinh chiéu ctia 7 trén (Oxy).Tacé Ml >1H =1,YM €(Oxy).
Vay min7 =4, khi MI =1 va M €(Oxy).
HET
Hué, 10h20’ Ngdy 16 thing 8 nam 2025







