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BAI 03. BIEU THU'C TOA PO CUA CAC PHEP TOAN VECTO - PE SO 03

(D@ thi gobm: 12 cau trac nghiém, 04 cau ding-sai, 06 cau tra 1oi ngan)

Bién soan theo chwong trinh GDPT 2018 cia BGD Thoi gian lam bai: 90 phit

Pé kiém tra theo bai chuyén dé vecto trong khéng gian

PHAN
Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

I. Céu tric nghiém nhiéu phwong 4n lwa chon. Mbi ciu héi thi sinh chi chon mdt phwong an.

Trong khong gian Oxyz, cho hai vécto 1a a@ = (2; —1;4). Toa do cta vécto —d la

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

Tacod —a = (—2;1; —4).

Trong khong gian Oxyz, cho hai vécto la a = (1;2;3) va b = (4;5;6). Toa d0 cua vécto @ + b
tuong ung la
A. (5;7;9). B. (3;7;9). C. (5;3;9). D. (3;5;9).

Loi gidi
Tacod+b=(1+42+53+6)=(579).

Trong khong gian Oxyz, cho hai vécto 1a u = (1;2;3) va v = (4; —5; 6). Tim tich v6 hudng cia
hai vécto i va v.
A. 12, B. 20. C. 14. D. 28

Loi giai

Tacod-$=1-442-(=5)+3-6=12.

Trong khong gian Oxyz, cho diém A(1;2;3) va diém B(3; 4; 5). Toa do diém C 1a trung diém cia
doan thang AB la
A. (2;3;4). B. (1; 3;5). C.(2;4;3). D. (2;2;3).
Loi giai
Xc = x_A;—xB =2

Ta o { ye =222 = 3. Vay €(2;3;4).
Zec = _ZA:ZB = 4,

Trong khong gian vo1 hé toa d Oxyz, cho ba diém A(3;2;-5),B(1;2;4),C(2;5;—2). Toa do
trong tdm G cua A ABC la
A.G(6;9; —-3). B.G(2;3;—1). C.G(2;3;1). D. G(6;9;3).
Loi giai
xp = 3+1+42
3 Xg = 2
Tac{ y; = “?5 o y; =3 .Vay6(2;3;-1).
—5+4-2 zg = —1.
Zg =

3
Trong khong gian Oxz, cho hai vécto la @ = (1;2;3) va b= (2; —1;1). Tim biéu thirc toa do cua
vécto ¢ = 3d — 2b.

A. (—1;8;7). B. (3;4;5). C.(—1;,7;7). D. (4;5;6).

Loi gidi
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Tac6é=3d—2b=3-1-2-23-2—-2-(-1);3-3-2-1)=(-1;8,7).

Cau7: Trong khong gian Oxyz, diém dbi xung voi diém M(2;2; -1) qua mat phéng (0y2) la
A.M'(2;-2;1). B. M'(—2;0;0). C.M'(-2;-2;1). D. M'(=2;2; -1).
Loi giai
Diém dbi xtmg v6i diém M (2; 2; —1) qua mit phiang (0yz) 1a M'(=2; 2; —1).
Cau 8: Trong khong gian Oxyz, cho diém M(1; —2;3). Diém ddi xtmg v6i M qua truc Oy 1a
A. M,(1;2;3). B. M;(—1;2; -3). C.M,(—1;-2;-3). D.M;(1;-2;-3).
Loi giai
Ta co M(1;-2;3).
Vay diém d6i xtmg véi M qua qua truc 0y 1a M,(—1; —2; —3).
Cau9: Trong khong gian véi hé truc toa d§ Oxyz cho tam giac ABC, voi A(1;2;1),B(—3;0;3),
C(2;4;—1). Tim toa do diém D sao cho tir giac 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).
Loi giai
Goi D(x;y; 2).
Taco AB = (—4;—2;2);D_C) =Q2-x;4—y;—-1—-2).
. —4=2—-x xX=06
ABCD 1a hinh binh hanh & AB = DC & {—2 =4-y& { y =6 .Vay D(6;6;—3).
2=—-1—2z z = —3.
Cau 10: Trong khong gian Oxyz, cho hai vécto la d = (1;—-2;3) va b= (=2;1;2). Tich vo hudng
(G +b).b bang
A. 12. B. 2. C. 11. D. 10.
Loi giai
Tac6d+b = (-1;-1;5).
Suyra(@+b)-b=(-1)-(=2)+(-1)-1+5-2 = 11.

Cau 11: Trong khong gian Oxyz, cho hai vécto 1a @ = (1;0;0) va b= G g ; 0). Goc gitra hai vécto nay

la
A. 30°. B. 45°. C. 60°. D. 90°.
Loi giai
-2 1i0 83 >
Ta Cé: COS(&, B’) — abfJ — 1'2+0- 2 +0.0 _ 1 suy ra (C_i, b) — 600.

| ;2

| 2
ViZ+07+02. |(3) +(% +02

lal
Cau 12: Trong khong gian Oxyz, cho hai diém A(1;2;1); B(2; —1;3) va diém M(a; b; 0) sao cho MA? +

MB? nhé nhét. Gid tri cia a + b 1a

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

Loi giai
Ta thdy M(a; b; 0) € (0Oxy). Goi I (% ; %; 2) 13 trung diém cta doan thang AB
Ta c6: MA? + MB? = MA? + MB? = (T4 — IM)’ + (IB — M)’
= (IA? + IM? — 21A.TM) + (IB? + IM? — 2IB.IM) = 2IM? + 21A% = 2IM? + 7

Suy ra MA? + MB? nhé nhat & IM ngan nhat & M 1 hinh chiéu vudng goc cua I trén mat

phang (0xy).

SuyraM(E;l;O).Nhu’vaya =ib=sa+b=34+2=2

2’2 2 2 2 2
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PHAN II. CAu tric nghiém ding sai. Trong mdi ¥ a), b), ), d) 6 m&i cau, thi sinh chon ding hoic sai.

Cau 1:

Cau 2:

Trong khéng gian Oxyz, cho céac diém A(1;-2;3),B(—2;1;2),C(3;—-1;2).
a) AB = (=3;3;1).

b) 4B = 34AC.
¢) Ba diém A4, B, C khong thang hang.
d) Toa do chan duong cao ve tir A cua tam giac ABC la (— g ; g; 2).

Loi giai

a) Sai: Tac6 AB = (=3;3;—1).
b) Sai: Ta ¢6 AC = (2;1; —1) = 34C = (6;3; —3). Do d6 AB # 3AC.
¢) bang: Vi AB = (=3;3; 1),A_)C =(2;1;—1) suyra E,TC khong cung phuong. Vay 4, B, C
khong thang hang.
d) Sai: Goi A’(x; y; z) 1a chan duong cao vé tir A cta tam giac ABC.
Taco {_, ﬁ"BC =0

BC,BA’ cing phuong(2)
Taco: AA = (x —1;y+2;2—3),BC = (5;—2;0),BA = (x + 2;y — 1,2 — 2).
MDes5xx-1)-2.(y+2)+0.(z—3)=0<5x -2y =09.

47
X = —
x+2_y_—1 _ 29 ,
7—2=0 7z = 2. y 29 29 29
z=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 1a (;, — %; 3).

b) D6 dai doan thang BC 1a 3/2.

¢) Cosin BAC bang 73—\/;_9.

d) Goi D la dinh thtr tu ctia hinh binh hanh ABCD. Toa d¢ hinh chiéu cua trong tam tam giac
ABD 1én mit phing Oyz 1a (2; 0; 0).

Loi giai
a) bung: Goi M la trung diém BC.
¥ __xptxc _ 1+4 5
M= 5 T 2 T2
, ypt+Yc 1-2 1 5 1
Ta co ==V =—"=—-8u raM(—-——-3 )
Ym 2 2 2 SWY 2’ 2’
zZp+zc +3
Iy = =—=3
M 2 2

b) Ping. Tacé BC = /(4 —1)2 + (-2 —1)2 + (3 —3)2 = 3V2.

¢) Sai: Ta c6 4B = (0; —2; —2),AC = (3;—5; —2).

_AB.AC 0.3 + (=2).(=5) + (—2).(-2) _ W19
CABAC T J02+ (—2)2 + (—2)2.4/32 + (=5)2 + (—2)? 38

cosBAC == cos(4B,AC) =

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 la hinh binh hanh & AB = DC & {—2 =-2-y& {y = 0 suy ra D(4;0;5).
—2=3-2z z = 5.
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Cau 3:

Cau 4:

Tw vaAn huéng nghiép cho hoc sinh bing phéin tich nhan twéng hoc — xem chi tay — tir vi

1+1+4 _
(xG -3 X6 =
P A . , 3+1+0 =
Goi G 1a trong tam tam giac ABD. Tacd { yg = ©<Ye =3suyraG (2; = —)
5+3-1

Zg =
A . <A 5 ~ < M \ 4 4
Vay hinh chi€u ctia G 1én mat phang Oyz la H (O i3 5).

Trong khong gian véi hé truc toa d§ Oxyz, cho 04 = 37—k, v6i 7, k 12 hai vécto don vi trén hai
truc toa dd Ox, Oz, hai diém B(—1;2;3),C(1; 4; 1).
a) A(3;0;—1).
b) Ba diém A, B, C thing hang.
¢) biém D(a; b; c) 1a diém dbi xtimg ctia véi A qua B. Khidéa +b +c = 6.
d) Diém M (m; n; p) trén mit phang (Oxy) sao cho MA? + MB? + MC? dat gia tri nho nhat. Khi
dé 2m —n + 2024p = 0.
Loi giai

a) Pung: Vi 04 = 37— k nén A(3; 0; —1).
b) Sai: Ta c6 AB = (4; 2; 4),A_)C =(-2;4;2).
Vi4:2:4 # —2:4:2 nén AB, AC khong cuing phuong suy ra A4, B, C khong thang hang.
¢) bung: Vi D 1a diém d6i xtng v6i A qua B nén B 1a trung diém cua AD.

Xp = 2Xg — X4 = —5
Tacé{ Yp =2yg — Y4 =4 suyraD(—5;4;7).Doddba=—-5b=4c=7.Vaya+b+

Zp =2Zg — 74 = 7.
c=6.
d) bung. Goi I(x; y; z) 1a diém théa man I4 + IB + IC

3—x—1—-x+1—-x=0 x=1

Tacé:{O—y+2—y+4—y=0 oily=2=1(1;2;1)

-1-2z4+3-2z4+1-2z=0 z=1

MA? + MB? + MC? = (MI + IA)? + (MI + IB)? + (MI + IC)?
= 3MI? + 1A% +1B? + IC? + 2MI(TA + 1B + IC) = 3MI? + [A? + IB? + IC?

Do IA? + IB? + IC? khong thay d6i nén MA? + MB? + MC? nho nhat khi MI nho nhat hay M
14 hinh chiéu cua diém I trén mat phang (Oxy).
Dodo M(1;2;0)suyram=1,n=2,p=0.
Vay2m—-—n+2024p=2-2+0=0.

0.

Trong khong gian véi hé tryuc toa d§ Oxyz, cho ba diém A(1;2;3),B(2; 1;5),C(2; 4; 2).

a) Toa d¢ trung diém cta AB 1a (; ; %; 4).

b)m+ﬁ+ﬁ = (5;7;10).

¢) Goc giira hai duong thang AB va AC bang 30°.

d) Piém I(a; b; ¢) ndm trén mit phing (Oxz) théaman T = 3B — ﬁ| dat gia tri nho nhét. Khi
déa—2b+ 2c = 15.

Loi giai
_XA+XB_1+2_§
= 2 7 2 72
, S % . + 241 _ 3 3.3
a) bung: Goi I 1a trung diém AB. Ta co6 y,=y‘42—yB=T=5:>I(E;E;4)
Zptz 3+5
2

b) Bng: Ta co 04+ OB +0C = (5;7;10).
¢) Pung: Ta c6 4B = (1;—1;2),4C = (1;2; —1).
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|AB.AC| _ 1.1+ (=1).2 + 2.(-1)| 1

cos(AB, AC) = cos(AB, AC) = [ABI1AC| TP+ (-7 + 222+ 22 + (-1)? 2

Suy ra (AB,AC) = 60°.

o 32-x)—(2-x)=0 x=2

d) Sai: Goi K (x;y;z) théamin 3KBE—KC =0 {31 —y)—(4—-y)=0{Y =73
356—-2)—(2-2)=0 Z:?

Suy raK(Z; —%12—3) Khi d6 T = |31B — IC|=|3IK + 3KB — IK — KC|=|2IK| = 2IK.

T dat gia tri nho nhat khi va chi khi I 1a hinh chiéu ctia K trén (0xz) suy ra [ (2 ; 0; 12—3)

Suyraa=2,b=0,c==.Vaya—2b+2c=15.

PHAN III. Céu tric nghiém tri 1oi ngin

Cau 1:

Cau 2:

Cau 3:

Trong khong gian Oxyz, cho hai vecto @ = (2;m — 1;3),b = (1;3; —2n). Néu d cing phuong véi
b thi gia tri m + n bang bao nhiéu?

Loi giai

Néu @ cung phuong véi b thi tdn tai sé thuc t sao chod = t - b. Suy ra

2=1t t=2

_ m=7 ; — 25

{m—1—3t<:> 3dodom+n—:.
3=-2nt n=-3

Trong khong gian Oxyz, cho hai diém A(-1; —1;1) va B(3;—1;1). Diém M(a; b; ¢) thoéa man

AM = 3MB. Tinh a — 2b + c.

Loi giai
Goi M(x;y;z) tac6 AM = (x+ L;y+1;z—1)vaMB = 3—x;—1—y;1—2).
x+1=3(3-x) x =2
Do d6: AM = 3MB < y+1=3(—1—y)(:){y=—1
z—1=3(1-2) z=1
SuyraM(2;—1;1).Suyraa=2,b=—-1,c=1suyraa—2b+c=2+2+1=5.
Trong khong gian Oxyz, cho ba diém A(0;1;3),B(3;2;8) vaC(—2;m; 4). Tim m dé tam giac ABC
vuong tai A.

Loi giai
Taco AB = (3; 1; 5),R =(-2;m—-1;1).
Tam giac ABC vudng tai A khi vachikhiAB.AC=0o —6+m—-1+5=0om=2

Trong khong gian Oxyz, cho tam gidc ABC v&i A(1;2;5),B(2;4;—3),€(3;3;1). Goi G 1a trong
tam clia tam giadc ABC va M 1a diém thay doi trén mit phang (Oxy). D6 dai GM ngan nhat bang
bao nhiéu?

Loi giai
14+2+3 2+4+3 5+(=3)+1) _ L.
’ S )= @31
Goi H 1a hinh chiéu vudéng goc cua G trén mat phang (0Oxy), khi d6 GH 1a khoang cach tir G
dén mit phing (0xy), ta c6 GH = d(G, (0xy)) =1

G la trong tam tam gidc ABC, suy ra G (
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Véi M 1a diém thay doi trén mat phang (Oxy), ta co GM > GH = 1.
Do d6 GM ngin nhit © M = H. Vay d6 dai GM ngin nhit bang 1.

Cau 5: Trong khong gian véi mot hé truc toa do Oxyz cho trude (don vi d6 1dy theo kilomet), ra da phat
hién mét chiéc méay bay di chuyén véi van toc va hudng khong doi tir diém A(800;500; 7) dén
diém B(940; 550; 8) trong 10 phtt. Néu may bay tiép tuc giit nguyén vén tc va hudng bay thi
sau 5 phut tiép theo, khoang cach tir may bay dén gdc toa d6 0 bing bao nhiéu? (két qua lam tron
dén hang don vi)

Loi giai

Goi C(x; y; z) 1a vi tri ciia may bay sau 5 phit tiép theo. Vi

huéng ciia may bay khong doi nén AB va BC cung hudéng. Do

van téc cia may bay khong ddi va thoi gian bay tir A &én B gip

d6i thoi gian bay tir B dén € nén AB = 2BC. 4,

Do do: BC =3 AB = (9‘“"800; 2050, 2) = (70, 25;0,5)

2 2

x—940 =70
Miit khac, BC = (x — 940;y — 550; z — 8) nén {y — 550 = 25
z—8=0,5.
x =1010
Tuwdo{ y =575 vavivay €(1010; 575;8,5).
z=28,5
Vay toa do ctia may bay sau 5 phut tiép theo 1a (1010; 575; 8,5).

Khi d6, khoang cach tir may bay dén gbc 0 12 /10102 + 5752 + 8,52 ~ 1162.

Cau 6: Mot chiée dén tron duoc treo song song véi mat phang nam ngang
boi ba soi diy khong dan xuat phat tir diém O trén tran nha lan
luot budc vao ba diém 4, B, C trén dén tron sao cho tam giac ABC
déu (Hinh v& bén). Do dai ctia ba doan day 04, 0B,0C déu bang
L. Trong lugng ctia chiéc dén 1a 24 N va ban kinh cta chiéc dén 1a E b E
18 in ( 1 inch =2,54cm ). Goi F 1a d§ 16n cua cac luc cang 184
F,, F,, F; trén mdi soi day. Khi d6 F = F(L) 1a m§t ham sovoibién A £
s6 14 L. Tim chiéu dai tdi thiéu cia mdi soi day (tinh bang inch),
biét rang mdi soi day d6 duoc thiét ké dé chiu duoc lyc cing tbi
dala 10 N.

ol

Loi giai
Vi tam gidc ABC la tam giéac déu, do dai ba doan day
0A, 0B, 0C déubang L > 0. 0
Ta chon h¢ truc nhu hinh v€, voi1 G 1a trong tam tam giac ABC
va H 1a trung diém BC.

8]

Trong do A, H nam trén truc Gx va O nam trén truc Gz.

Ban kinh cta chiéc dén 1a 18 nén AG = 18 suy ra AB = 18+/3 X
va BH = HC = 9v3.

Do do, ta c6 y
G(0,0,0),4(18,0,0), B(—9,9v3,0),C(-9,-9v3,0).

Xét tam gidc vuong AOG, suy ra 0G = VOA? — AG? = V[ — 182 nén 0(0; 0; M)
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Taco OA = (18;0; —VI2 — 182),0B = (—9; 9v3; —VI2 — 182) va OC =

(—9; —9V3; —VI12 — 182).

Suy ra |[04|=|0B|=|0C| = L va |F;| = |F;| = |F3).

Ton tai hing s6 ¢ # 0 sao cho F; = c.04 = (18¢; 0; —cVI? — 182); F, = c- OB =

(—=9¢; 9¢V3; —CM); F=c-0C = (=9¢; —9¢V/3; —CM)

Suy ra P= ﬁl + F; + E) = (O; 0; —SCM), trong do Pla trong luc tac dung 1€n bong
den.

Ma trong luong cua bong den 1a 24N nén

R 8
P| =24 & 9¢?(L?> — 18%) = 24> & ¢ = ——,VL € (18; +x)
| | VL2 — 182
n 8L 1o A 8L A
VayF = |F1| = |F2| = |F3| = W Xétham so F = Wtren (18, +OO)

—2592
(12-182)V12-182
M3di soi day duoc thiét ké dé chiu duoc lyc cing t6i da1a 10 N,

SuyraF(L) <10 © F(L) < F(30) & L = 30.
Vay chiéu dai tdi thiéu ctia mdi soi day bang 30 in théa man yéu cau bai toan.

Taco F' = < 0,VL € (18; +x).

HET-
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