CHUONG 2. VECTO VA HE TRUC TOA PO TRONG KHONG GIAN

PHAN 1. Thi sinh tra 10i tir cAu 1 dén ciu 12. M&i cAu héi thi sinh chi chon mdt phwong an. (3 diém)
Caul: Trong khong gian Oxyz, cho hai vécto 1a @ =(2;-1;4). Toa d6 cta vécto —a la
A. (-21;-4). B. (2;-1;-4). C. (-2:-14). D. (2;1;4).
Loi giai
Taco —a =(-2;1;-4).
Cau 2: Trong khong gian vdi hé truc toa d0 Oxyz , cho vécto "= ;’— 4 . Toa do vécto u 1A
A. 1,—4 . B. 0;1;—4 . C. 1,0,—4 . D. 0;—1;4 .

Cau 3: Trong khong gian Oxyz, cho hai vécto 1a a = (1;2;3) va b= (4;5;6). Toa do cua vécto d+b
tuong ung la
A. (57;9). B. (3;7;9). C. (5;3;9). D. (3;5;9).
Loi giai
Taco d+b=(1+42+53+6)=(579).
Caud: Trong khong gian Oxyz, cho hai vécto 1a 4 =(-1;3;2) va v =(-3;-12). Tim tich vd huéng
cua hai vécto u va v.
A. 10. B.2. C. 3. D. 4
Loi giai
uv=3-3+4=4.
Cau5: Trong khong gian Oxyz, cho diem A(1;2;3) va diém B(3;4;5). Toa d6 diém C la trung diém
ctia doan thing 4B 1a
A. (2;3;4). B. (;3;5). C. (2:4;3). D. (2;2;3).
Loi giai
_Xa X

Xc 2 =2

Ta ¢6 |y, =@=3.Vay C(2:3;4).

_zZ,+z,
Zp=—4—F
2

Cau 6: Trong khong gian véi hé toa do Oxyz, cho ba diém A(3;2;-5),B8(1;2;4),C(2;5,-2). Toa dd

trong tim G cua tam gidc ABC 1a

=4,

A. G(6;9;-3). B. G(2:3;-1). C. G(2:3;1). D. G(6;9;3).
Loi gidi
. :3+1+2
‘ 3 X5 =2
Ta cé <y, zzzi <<y =3 .Viy G(2;3;-1).
_ _5+4-2 Zg =1
¢ 3

Cau7: Cho hinh hop ABCD.EFGH (minh hoa nhu hinh bén). Vecto nio sau ddy bang vecto FH 2



Cau 9:

Cau 10:

Cau 11:

Cau 12:

H
A. BD. B. DB. C. BA. D. AB.
Trong khéng gian Oxyz , diém d6i xtmg véi diém M (2;2;-1) qua mat phéng (Oyz) 1a
A. M'(2;-2:1). B. M'(-2;0;0). C. M'(-2;-2;1). D. M'(-2;2;-1).

. Loi giai

Diém ddi xtmg véi diém M (2;2;-1) qua mat phang (Oyz) 1a M'(-2;2;-1).

Trong khong gian Oxyz , cho diém M (1;—2;3) . Piém dbi xtmg v6i M qua truc Oy 1a

A. M, (1;2;3). B. M,(-1;2;-3). C. M,(-;-2,-3).  D. M (1,-2;-3).
Loi giai

Taco M (1;,-2;3).

Vay diém dbi xtmg v6i M qua qua truc Oy 1a M, (-1;-2;-3).

Trong khong gian véi hé truc toa d0 Oxyz cho tam giac ABC, voi A(l;2;1),B(—3;O;3),

C(2;4;—-1). Tim toa do diém D sao cho tir 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).
Loi giai

Goi D(x;y;z).

Tacd AB = (—4;—2;2);?6’ =(2-x4-y;-1-z2).
—4=2-x x=6

ABCD 13 hinh binh hanh < AB=DC & {-2=4-y < {y=6 .Viy D(6;6;-3).
2=-1-z z=-3.

Trong khong gian Oxyz , cho hai vécto la a = (1;0;0) va b = (%;g;O} . GOc gitra hai vécto nay

la
A. 30°. B. 45°. C. 60°. D. 90°.
Loi gidi
1.1+0.£+0.0

Ta co: cos(ﬁ,l;) @b

== 2 2 - =— suyra (5,5)=60°.
alis N vl AR RCANNE ’
I"+0°+0°. 5 + o +0
Trong khong gian Oxyz, cho hai diém A(1;2;1);B(2;-1;3) va diém M (a;5;0) sao cho

MA* + MB? nho nhit. Gid tri coa a+b 1a
A. 3. B. 2. C. 1. D. 2.
Loi giai

Ta thay M (a;b;0) € (Oxy) . Goi I[%;%Q] 1a trung diém cta doan thing AB
— 2 —2 —  ——\2 —  ——\2
Ta co: MA> +MB* =MA +MB = (IA —IM) +<IB —IM)

_ (171 LM - zzm) N (73‘2 Ve _mm) _DIM2 12047 = 20M* +7



Suy ra MA® + MB* nho nhat < IM ngin nhit < M 1a hinh chiéu vuéng goc ctia I trén mit phing

(Oxy). Suy ra M(%;%;Oj.Nhu’Véy az%,bz%:a+b:%+%=2.

Phan IL Thi sinh tra 10i tir cAu 1 dén cAu 4. Trong méi y a), b), ¢), d) & mbi ciu, thi sinh chon ding
hoic sai (4 diém)

Cau 1. Cho tir dién déu S.ABC ¢ tat ca cac canh béng a, M latrung diém cua canh BC.
S

Céac ménh dé sau day ding hay sai?

a) SA.SB=SB.SC =SA.SC.
b) AM = —Sj+l§+l§.
2 2
¢) Goc gitra SA va BC bang 90°.

d) AM.SC =0.

= Loi gidi

_— — _— _

(a) SASB=SB.SC=5A.SC .

Ta co S715§ =SA.SB.cos ASB =a.1.cos 60° = —

2 2

a
Tuong tu, SBSC—; SASC:E nén SA.SB=SB.SC =SASC.
Chon DUNG.
(b) M=—ﬁ+%§+%§.
Ta co: mzﬁ—s_/x?s?%ﬁé%ﬁ.
ChonBUNG

(c) Goc giita SA va BC bang 90°.
Goc gitra SA va BC bang 90°.

_ —_— 2

Tacé SC.SA=SBSA =a".cos60°=—

e _— _—

Suy ra BC.SA = (SC SB) SA=5C.SA-SB.SA =0 nén goc gifta SA va BC bang 90°.

Chon DUNG.
(d) AM.SC=0.

Ta ¢6 m&@%%&%@.& “SASC+— SBSC+ scsc-—



Céu 2. Trong khong gian Oxyz , cho cac diém A(1;3;5), B(1;1;3),C(4;,-2:3).
a) Toa do trung diém cua BC la [%;—%;3} .
b) Do dai doan thing BC 1a 3v/2.

7J19
38

d) Goi D la dinh thir tu cua hinh binh hanh ABCD . Toa d6 hinh chiéu cua trong tdm tam gidc
ABD 1én mit phing Oyz 1a (2;0;0).

¢) cosin BAC bang

q Loi gidi
a) bung: Goi M 1a trung diém BC.
Xp+x. 1+4 5
'xM= = = —
2 2 2
, Vpt+ye 1-2 1 5.1
Taco = = =——suyra M| —;——;3|.
Yu=" 2 2 W 272
ZM:ZB+ZC_3+3:3
2 2

b) Biing. Ta 6 BC =J(4—1) +(-2-1) +(3-3) =3J2.
¢) Sai: Ta 6 AB = (0;—2;—2),% =(3;-5;-2).
ABAC 0.3+(=2).(=5)+(-2).(-2) AT

ABAC — Jor () 4 (2) 3+ (-5 +(<2) 38

cosBAC == cos(ﬁ,ﬁ) —

d) Sai: Goi D(x;y;z).
Tacod AB= (O;—2;—2);R] =(4-x;,2-y;3-z2).

0=4-x x=4
ABCD 14 hinh binh hanh < 4B = DC < —2=-2-y<y=0 suyra D(40;5).
-2=3-z z=5.
_1+1+4
*6 = 3 Xg =2
Goi G la trong tam tam gidc ABD . Ta co yG=3+;+O<:> yczg suy ra G(2;—;—).
Z _5+3-1 Z _7
¢ 3 ¢ 3

Vay hinh chiéu cia G 1én mat phang Oyz 1a H (0;%;%).

Céu 3. Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Goi O 1a tam hinh vuéng BCC'B'. Céc
ménh dé sau dung hay sai?
a) BD.B'C' = a*2.

b) AC' = AB+ AD + BB’

1] —

) @:E—%E+§AA'

d) Goc giita hai véc to DA’ va AC bing 60°.

Loi giai
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Gan hé truc toa d6 nhu hinh v& diém A4' trung gdc toa do.
Quy udc a =1. Khi d6 ta co toa do cac diém:

A'(0;0;0), B'(1;0;0),C'(1;1;0), D'(0;1;0), 4(0;0;1), B(1;0;1), C (1;1;1) D(0;1;1)
Vi O 1a trung diém B'C nén toa do O(l;%;%j.

a) Ta c6 BD =(~1;1;0),B'C' =(0;1;0)= BD.B'C' =1=a.
Viy a) 1a ménh dé sai.
b) AC'=(L;1;-1), 4B =(1;0;0), 4D = (0;1;0), BB' = (0;0;~1).
Taco AC' =(L;1;-1), AB+AD+ BB’ =(1;1;-1)
Viy b) 1a ménh dé dung.
c) D—O=(l;—l;—lj,ﬂ9=(l;0;0),—lE=(O;_—l;Oj,lA—AE(O;O;_—Ij
27 2 2 27 )2 2
Khi do FO:(l;—l;—lj,@—lﬂj+lﬂ:(l;—l;—lj.
2" 2 2 2 2" 2
Vay c) 1a ménh dé diing.
d) DA =(0;-1;-1) va AC=(11,0).
DA AC -1

Ta co COS(W,A_C;)= — =—:(D—A’,ﬁ)=120°.
D4l [ac| 2

Vay d) 1a ménh dé sai.



Cau 4: Trong khong gian voi hé truc toa dd Oxyz , cho ba diém A(1;2;3),B(2;1;5),C(2:4;2).
a) Toa do trung diém cua 4B la [%;%;4) .
b) OA+ OB +0C =(5;7;10).
¢) Goc giira hai duong thing 4B va AC bang 30°.

d) Diém /(asb;c) ndm trén mat phing (Oxz) thoa mén 7 =[3/8 - IC| dat gid tri nho nhét. Khi
dé a—2b+2c=15.

Loi giai
X, +x, 142 3

X, = = =

2 2 2
. .2 2+1
a) bung: Goi / 1a trung diem AB . Ta co y,:yA+yB: Al :§:>] 2;2;4

2 2 2 22

ZIZZA+ZB:3+5:4
2 2

b) Pung: Ta ¢6 04+ OB +0C =(5;7;10).

c) bung: Tacod AB = (1;—1;2),%’ =(L2;-1).
[aBad) i (-1)2+2(-1) 1
- [aB|jac| JP (1) 42212+ 22 + (1) 2

cos(A4B,AC) :cos(ﬁ,z‘)

Suy ra (4B, 4C)=60".

d) Sai: Goi K (x;y;2) théamin 3KB-KC=0<{3(1-y)—(4-y)=0 = y=—=

Suy ra K(Z;—%;gj. Khi d6 T =[31B - IC|=[3IK +3KB — IK — KC|=|2IK|=2IK .

T dat gia tri nho nhat khi va chi khi 7 1 hinh chiéu cua K trén (Oxz) suy ra [ (2;0;%) )

Suy ra a:2,b:O,c=§.Véy a—-2b+2c=15.

PHAN III. Cau tric nghiém tra I&i ngan. Thi sinh tra |&i tir cau 1 dén cau 6. (3 Diém)

Céiu 1. Trong khong gian Oxyz, cho diém A(—S ;2 ;3) va B 1a diém d6i xing voi A qua truc Oy . Tinh
d6 dai doan thang AB ( 1am tron két qua dén hang phan muoi)
Loi giai
Vi B la diém di ximg véi A quatruc Oy nén B(5;2;-3).
Do d6 AB=(10;0;-6).
Vay AB=+100+36 =136 =2/34 .
Cau 2: Trong khong gian Oxyz , tinh cOsin cuia goc gitra hai vecto U= (10;10; 20) , v= (10; —20;10) (lam

tron két qua dén hang phan trim)

Loi giai



Cau 3:

Cau 4:

Cau 5:

o 10x10+10%(~20)+20x10 I
Ta co: cos(u;v): = =—.

J10? £10° 207 {107 +(=20) +10° 6
Trong khong gian Oxyz , cho tam gidc 4BC vé6i A(1;2;5),B(2;4;-3),C(3;3;1). Goi G la trong
tam clia tam gidc ABC va M 1a diém thay d6i trén mat phang (Oxy). Do dai GM ngén nhét

bang bao nhiéu?

Loi giai

S5+(-3)+1

G la trong tdm tam giac ABC, suy ra G(l+§+3;2+j+3- ( 3 ) J:(2;3;1).
Goi H 1a hinh chiéu vudng géc cia G trén mdt phang (Oxy), khi d6 GH 1a khoang cach tir
G dén mit phang (Oxy), tacé GH = d(G,(Oxy)) =1
Véi M la diém thay doi trén mit phang (Oxy), tacé GM > GH =1.
Do d6 GM ngan nhit < M = H . Vay d6 dai GM ngan nhat bang 1.
Trong khong gian voi mot hé truc toa dd Oxyz cho trude (don vi d6 l1ay theo kilomet), ra da phat

b

hién mot chiéc may bay di chuyén v&i van téc va hudng khong doi tir diém A(800;500;7) dén
diem B(940;550;8) trong 10 phit. Néu mdy bay tiép tuc giit nguyén véan toc va huéng bay thi
sau 5 phut tiép theo, khoang cach tir may bay dén gdc toa dd O bang bao nhiéu? (két qua lam

tron dén hang don vi)
Loi giai

A
Goi C (x; y;z) 1a vi tri cia may bay sau 5 phut tiép theo. Vi hudng clia may bay khong ddi nén
AB va BC cting huéng. Do van tdc ciia may bay khong ddi va thoi gian bay tir 4 dén B gép
doi thoi gian bay tr B dén C nén 4B =2BC .

Do do: B—C‘=%TB=(94O;800'550;500;8;7j=(70;25;0,5)

3

X—940="70
Mit khac, BC =(x—940;y —550;z —8) nén { y—550 =25
z-8=0,5.
x=1010
T d6 {y =575 vavivay C(1010;575;8,5).
z=38,5
Viy toa d6 ciia may bay sau 5 phut tiép theo 1a (1010;575;8,5).

Khi do, khoang cach tir may bay dén géc O 1a /1010 +575% +8,5° ~1162.
Mot chiéc khinh khi cau bay 1én tai diém. Sau mot thoi gian bay, chiéc khinh khi ciu cach diém

xuat phat vé phia Pong 10(km) va vé phia Nam 5(km), dong thoi cach mit dat 400(m).

Chon hé tryc toa d6 Oxyz, voi gde dat tai diém xuét phat ciia khinh khi cau, mit phéng (Oxy) trung véi

mit dét, truc Ox hudng vé phia Nam, truc Oy hudng vé phia Pong, truc Oz hudng thing dimg 1én troi,

don vi do 1y theo kilomét (xem hinh v&).



Xac dinh khoang céach cua chiéc khinh khi cau véi vi tri tai diém xuat phat cua no.

o

Loi gidi
Chiéc khinh khi cu c6 toa do (5;10;0,4).

Khoang cach ctia chiéc khinh khi cu véi vi tri tai diém xuét phat 1a: \/52 +10° +(0,4)" ~11,2(km)

Cau 6: Mot chiée may do dac tric dia duoc dat trén mot gia do ba chan. Trong lyc tac dung 1én chiéc

méy c6 d6 16n 1a 30 N va duge phan bd thanh ba luc Fl, Fz, E 1én ba chan cua gia do. Ba luc

F, F,, F, c¢6d0 16n béng nhau va goc tao boi moi chan cia gia dd va mat dét 1a 60°. Hoi do

16n ctia luc F, 1a bao nhiéu N (lam tron két qud dén hang phan chuc)?

Loi giai

Pap an: 11,5.

B

Gia sir chiée may do dac dugc dat o diém S ; mat phéng (ABC ) 1a mat dat; ba chan cua gia do

twong ung vdi ba canh S4, SB, SC; cac luc F,, F,, F;, dugc md ta nhu hinh vé bén.
Goi H latrong tam cua tam giac ABC.
Khi d6, SH L (ABC) vi HA+HB+HC =0.



Vibaluc £, F,, I, c6do lom bang nhau va goc tao bai mdi chan cua gia d& va mat dat 1a 60°
nén ton tai s thuc k (k = 0)dé E = kSA, }72 = kSB, ]73 = kSC va SAH =60°.
Ta co fl+ E+ 173:k(§4+§3+§>:k(3ﬁ+ﬁ+ﬁ+%):3kST{.

Laico F+ F,+ F,=P,6d6 P 1a trong luc tic dung Ién chiéc méy do dac va |P|=30N.

Khi do, 3kSH = P Suy ra 3k|SH| =|P|=30, do do SH:\STI’\:%:%.
SH 1,? 20\/5'

Tam giac SAH vudng tai H nén SA4 = =— =
sinSAH sin60° 3k

203
3
Vay d6 16n cua luc F, Xap xi bﬁng 11,5N.

Suy ra W - k\?A\ - ~11,5(N).



