Chuong 02
VECTO & HE TOA PO

TOA PO CUA VECTO TRONG KHONG

#~1 A Al

Ly thuyét

1. Hé tga do trong khong gian.

* Pinh nghia:
— Trong khong gian, cho ba truc Ox,0y,0z d6i mot vuong <
goc. o L
» Goi !k 1an Iuot 1a ba vecto don vi trén cac truc -
OX,O_]J,OZ. _.’___O z -J= ..
w HA ha trmie nhivxrdsr divoe oni 12 hA triie Ao AA nnonnv‘fno&. y
T
2. Toa dé cua di€ém va vecto.
ﬁ ~
= Toa do
~——"Trong khong g1an OXVZ  cho diém M.
» Néu DM XI +H +Zk thi ta goi b6 ba s6 (y;2) la toa do
cta diém M d6i véi hé truc toa do Oz
.. M=(x;y; < Vi
» Viét (x;y;2) hoac M(xy z); y

Trong d6 X 1a hoanh d6, Y 1a tung do, Z 1a cao dd cua

Toa do

|ll i,(ﬁ

— Trong khong g1an Oxyz , cho vecto b.

» Néu a :'911 +ﬂ1} +ak thi ta goi b ba s6 (a;a;q) 1a to d6 cua vecto 4 doi voi

hé toa d6 Oxyz
» —(q a;a). . :ﬂ(q;ﬂ,;&};
» Viét hoac 2* 30
1
Trone d4 413 hoanh 424 @ 13 finer @A &G 13 can AA A2 vecte d
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egCéc dang bai tap

0 Dang 1. Toa do di€ém

- )

Ml +vaivak G=(a:a:a)
> Néu =01 +@&] +ak gy 4=(d:0:4)

» Néu

» Néu

(AN N . __a_ _z_ __2s 12 __1i__ an

Sf{:m} +mj +”’%i'i my OM =(m;m;m)= M(m;m;m)

MO :nﬁ +mj+n1i; i MO =(m;m;m)= M(-m;-m;-m)

MeOx— M(x:0:0)
MeOoy— M(0;y;0)
MeOz— M(0:0:2)

Me(Oxy)— M(x;y;0)
Me(0xz)— M(x:0:2)

Me(0yz)— M(0;y;2)

“ 4 Vidu 1.1.

Sk
.

Xac dinh toa d6 diém M trong céc truong hop sau
OM =204 b o A(2;-3;1)
(2) OM =20A +1 v4i

o Loi gidi

Trong khong gian OXVZ | cho hai diém

Atrn ~dasrant~n OM.ON

M(-4;3;-1) . N(2;-1;-3)
va

o Loi giai
R
4 Vidu l.3.
Cho diém M(- 2:5:3), Tim hinh chién viudna aéc cna didm Mitrén cac tric t I
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- Loi giai
R
4 Vidu 1.4.
[
A . o A2;-3) =A3;-4; N v
Trong khong gian Oxyz , cho diém ( ) va vecto u=(3;-4 2). Hay biéu
[ |

. . 1
dién theo céc vecto ') va kK méi vecto sau:

4N A (o 11
 Loi giai
L UUT R
4 Vidu 1.4.
A4;5;3) 1
Trong khong gian Oxyz , cho toa do 77 vavi L\3 Az
2 2 .2 K-H-A - . N 2 LA , A(4;5:3
tri céc didm DRHAAGA phy hinh vé ben. Xac 4 = 1
ul
4 A
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0 Dang 2. Toa do vecto

P )

=
I 1
Xét hai vécto a=(a;a;a) va b=(h;h;h) ta co
coro (478
a :b'ﬂ:' G: :h
(1) Hai vécto bang nhau: .........cc..ccveeneenne.. g =h
AL LA
(2) ABCD 13 hinh binh hanh ... . AB=DC.
r g
*' Vi du 2.1.
r [
Trong khéng gian Y%, cho 2 =31+ - k
(1) Xac dinh toa q@ vecto 4.
(o) Tim XViZ g b=(x+2y- z- I;x- y+3z+1;3x- y- 2- 6) —
& Loi giai

«1- F.2. =T
Trong khong gian toa do OXVZ cho ba diém M(I’I’I)’N(“’3’4)’P(?’?’5). Tim
toa d6 diém < dé t aiac MNPQ 13 hinh binh hanh .
o Loi gidi

Trong khong gian Oxyz’ cho hinh hop ABDABCD ¢4

i T I e T4-1-7 ,
A(1;3;-2),BG3; “*4}, D(5;2;4).D'(4;1;2) oo toa d6 dinh C..

o Loi giadi
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4

0 Dang 3. Bai toan thuc té
Z

Vi du 3.1.

Mot chiéc xe dang kéo cang soi day cap AB trong
cong truong xay dung, trén dé da thiét lap hé toa do

OXVZhhir hinh bén duéi véi do dai don vi trén céc

U

truc toa do6 bang !M . Tim toa d6 ctia vecto AB.

“Avi du 3.2.
Mot may bay dang cat canh tir phi truong. Véi
hé toa do Oxyz duoc thiét 1ap nhw hinh bén
duéi , cho biét M 1a vi tri cia mdy bay,
OM =14, NOB=32", MOC =65" Tim toa dé diém

........................................................................................................................

------------------------------------------------------------------------------------------------------------------------

........................................................................................................................

------------------------------------------------------------------------------------------------------------------------

........................................................................................................................

------------------------------------------------------------------------------------------------------------------------

........................................................................................................................

------------------------------------------------------------------------------------------------------------------------

........................................................................................................................

------------------------------------------------------------------------------------------------------------------------
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[yl
Luyén tap

A. Cau héi - Tra 1oi trac nghiém

» Cau 1. Trong khong gian Oxyzgié st OM =21+3]- k, khi d6 toa do diém M1a
A 23 g (2-3-1) c &3-1) p. @31
» Cau 2. Trong khong gian Oxyz | po A0 =1- 2j+3k. Toa do cua diém A la
A C12-3) g @&-3-1) c. G32-1) p. (2-1-3)
» Cau 3. Trong khong gian Oxyz , diém nao sau day thudc truc Oy,
A M(@©;5;0) g, N(4:00) c. P(0:0:6) p. Q4:5;0)
) A OXYR a2 e % Ao 2 , (Oy2)
» Cau 4. Trong khong gian , diém nao sau day nam trén mat phang toa do ?
A N(;4;-1) g P20:3) c. MG;40) p. Q2:0;0)

» Cau 5. Trong khong gian P¥véi K 1an luot 1a céc vecto don vi trén cac truc

Ox, Oy, Oz. tinp toa do cua vecto 1+j-k

A i+j- k=(-1;-1;1) B. i+j- k=(1;1;-1)

'i+}-}«;:(-|;|;|) b I:'+:j—:i{:(l;—l;l)

] uu
» Cau 6. Trong khong gian @Y%, cho AQ:-1;0) va B;1; 3). Vecto AB c6 toa d6 1a
A (12:-3) g, (L-2:3) c Cu-23) p, L-2:3)

C.

» Cau 7. Trong khong gian véi hé toa do Oxyz, cho diém A théa 94 =2~ 3j+4k va

U
B(2’1’4). Toa dd ctia vécto BA 13

(0;-4;0) (4;-2;8) (-1;-1;2) D (-2;-2;4)

A B C.

» Cau 8. Trong khong gian véi hé toa do Oxyz , cho hinh 1ap phuong ABCDABCD ¢4 46
dai canh bang 1 nhw hinh vé.
A’T D

B o4
Agooo ] - L?
Bl
T C
UL
Toa d6 cua vécto AC 1a
A. (1;1;0). B. (0;1;1)- C. (1;0,-1). . (1;1;1)-

M(2;1;4)

» Cau 9. Trong khoéng gian Oxyz , toa do6 hinh chiéu cua 1én truc OX 1a
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D

A (2;0;0)- B. (0;1;0). C. (0;0;4)' D. (0;1;4).
» Cau 10.Trong khong gian Oxyz , toa d6 hinh chiéu cua M(-2;1;4) 16n 9% 13
A (—2;0,-0). B. (0;1;0). C. (0,-0,-4). D. (0;1;4)

» Cau 11.Trong khong gian Oxyzl cho ba diém Al;2;- l), B(2;- 1;3), c(-35; 1). Ti
do diém D sao cho t& gidc ABCD 13 hinh binh hanh.
D(-2;8;-3) D(-2;2:5) C D(-4;8;- 5)

» Cau12.Trong khoéng gian Oxyz , cho hinh hop ABCDABCD ¢4
D(;;- 1;1) C'(4;5;-5)

m toa

D(-4;8;- 3)

A B D

A(I;U;l) B(Z;I;Z)

. Tinh toa d6 dinh A" ctia hinh hop.

AL A'(3;4;- 6). B. A'(4;6;- ") C. A (2;0;2)' D. A'(3;5;- 6).

» Cau 13.Trong khong gian Oxyz , cho diém M thoda man MO =3k- 2i+4] . Toa do di€ém
M bang
A (3;—2,-4). B. (—2;4;3). C. (2;—4;-3)' D. (3,-2;4).

_(ry. - T ) 1
» Cau 14.Trong khong gian Oxyz’ cho diém M thoéa man OM =(2x- 4)i- 4j+(y I)k. Khi
diém MEOY thy gia tri X*2Y bing?

A. 2. B. 4. C. L D. 3.

LALH 1 1
» Cau 15.Trong khong gian OXVZ cho didm A théa A0 =4K- 2 vy B(1;2;-1)

vécto AB 1a

. Toa d0 cua

N (1;0;3). B. (0;2;4). C. (0;-2;-4). D. (- 1;0;-3).
q=(2:-2: b=(x-1)i+(x*-3)j+vyj b

» Cau 16.Trong khong gian OX@VZ, cho (2;-2:1) va Ge- i+ ) JU' Khi @=Db thi

gia tri ¥~ Y bing?
A. 0, B. 2. C. 1l D. -1,

» Cau 17.Trong khong gian Oxyz , cho b=4j-1 Toa do b bang?

A L4:0) g (4:0) c. (0-1:4) p. &-10)
N T . =1 y-= 2 ’

» Cau 18.Trong khong gian Oxyz’ cho A(1;0;0), B(0;2;0); M(x- 1,2y “’?). Goi M 13 hinh
chiéu ctia M trén mat phéng ©9) 1hi v giac OBMA 13 hinh binh hanh thi
gia tri **Y bang?

A. 4. B. 2. C. 1. D. -1
. . . Oxyz oy . . ae AQ;2;3) .

» Cau 19.Trong khong gian , hinh chiéu vuong goc cua diém tréen mat
phang (Ox2) la
A PO0;2:3) g M(0:3) c. N(;2;0) p. QU:2;0)

ONZ o A(1;2;3)

» Cau 20.Trong khéng gian . biém d6i xtmg véi A qua truc O2 cé toa

do la
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A L2-3) g (1-23) c. ©03) p. (L123)
e " .0 " - 1.1-7
» Cau 21.Trong khéng gian Oz | cho cac diém A(;0;3); B(2;3;-4); C( 3"*“). biém D
sao cho ti gidc ABCD 13 hinh binh hanh cé toa do la
A DG4-2;9) g D@29) c. D2-3) p. DG2:4:5)

Diing dir liéu sau dé tra 10i cac cau héi 22, 23, 24.
Can truc chan dé 1a ki€u cot quay duoc st dung d€ phuc vu cong viéc xép
dé hang héa chu yéu ngoai cac cang bén, bai (hinh danh minh hoa). Ta chon

hé truc O0X7Z tha truc OX trung véi truc chan dé, truc Oy vuong goc véi truc
OX va truc Oz trung véi truc can cdu (theo don vi mét, nhw hinh vé). Goi M
N\ . é . kd ~ ~2 \ N\ o« A 2 n O o A /Q

1a vi tri tai dinh can cdu, H 1a hinh chiéu cua J\L/—Iulen ( XJIJ) ﬁlet tay can KM
(k. kM) =60°;(i;0H ) =45°

cta can truc dai 9™ truc can OK dai S0m,

&

e,

-

» Cau 22.Diém M ¢ cao d6 % 1a bao nhiéu
10043
A. 2 . B. 93,3, c. 75, D. 60,
» Cau 23.Piém H cé toa dd 1a bao nhiéu

(25\5;25\5,3) (25;25,0)

A. . B

2576 2576 V2 5\2 |
2 2! 2 T2
C. D.
UL
» Cau 24.Vecto KM ¢6 toa do 1a bao nhiéu
2542252, 25 :
A.( 2 ) B. (25,25,25).
2572 25V2 o 256 25V6 |
2 "2 T 2 o2
C. D. | -

B. Cau hoi - Tra loi diung/sai
. N . L1 A ~ Oxyz s M(2;4;6) \ 5}1@:9" i(

» Cau 25.Trong khong gian vdi hé toa do , cho diém va I+ K,

Ménh dé | Pan | Sai
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(a Y 1
) | Toa do diém N(2;1;0)
b e ) . Mo
) | Hinh chiéu vuong goc cua M trén truc 07 1a diém M (0;0;6)
(c | Hinh chiéu vudng géc ctia M trén mat 09) la diém
) | N(2;:4;0)
(d 4 / 4 2 - N 2 - sl
) | P8ixtng v6i diém M qua mat O¥2) 3 gigm K(-2:0:0)
» Cau 26.Trong khong gian P2, cho hinh binh hanh OABC vgi A(1;2;3)’ B(5;0;- 1), va
C(abc)
Ménh dé D;n Sai
(a , .0-
) | Toa do diém O(O’O’l),
(b A —(1-73
) | Toa do vecto OA =(1;2:3)
()C OB=5i- k
()d Néu OABC hinh binh hanh, thi a+b+c=2

» Cau 27.Trong khong gian Oxyz , cho hinh hop ABCD.ABCD ¢

D(0;3;0) D(0:3;3)

Apooe ] I A

x

Hay x4c dinh tinh ding sai cia cdc ménh dé

5 A(0:0:0) B(3:;0:0)

Ménh dé D;n Sai
()a 1??_?3:3'14:1'
(b | A(0;0;3)
)
(c . B , ] o ..
) M 1a trung diém DD’, Khi d4, toa do diém M(0;3;-3)
d . ‘(3 3-
) | Toa do diém C'G;3;0)
» Cau 28.Trong khong gian OX%  ho diém M théa man OM =21+ j+k
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()a Toa do cta diém M 1a: @11

()b Hinh chiéu clia diém M 1én truc OX la: (2;1;0)

()C Hinh chiéu cta diém M 1én truc Oy 1a. (0;1;0)

()d Hinh chiéu cta diém M 1én mat phéng Oxy 1. (2;0;1)

» Cau 29.Trong khong gian Oxyz , cho hinh 1ap phuong ABCD.A'B'C'D’ ¢4 canh bing 4,

dinh A trung véi géc O, cac diém B-D-A" 1an luot ndm trén céc tia Ox,0y,0z
Ménh de D;n Sui
(a A 2 2 . 0O
) | Toa do cua diém D la: (4;0;0)
(b . “(oa
) | Toa dd cia vec to € la: (0;4;0)
(C A 2 r N . .
) | Toa d ctia vec to A" la: (0;0;4)
(d 7 1 i
) | Toa do cua vec to C'1a. (4;4;4)

» Cau 30.Trong khong gian Oxyz , cho hinh hop chit nhat ABCDA'B'C'D" ¢4 dinh A

trung véi géc O, cac vec to ABAD,AA" theo thit ty cuing huéng véi LIK g3 c6
AB=3, AC=5;AA' =6
Ménh dé D;“ Sai

(a o, wu .0-

) | Toa d6 cla vec to AB la: (3;0;0)

(b A A (3456

) | Toa do cua vec to AC la: (3:4;6)

(c , wau (3.4,

) | Toa do cua vec to AC' 1a: (5;-4;6)

(d o i,'4,'6

) | Toa do cta vec to AM 13: , v6i M1a trung diém cta

CD’

» Cau 31.Trong khong gian @2, cho hinh hép ABCDABCD' ¢4 Ao0; 1)' B(2; 1; 2)'

D(;-1;1) D'(3;4;-6)

Ménh de Sai

(a AR—(11-
) | Toa do AB=(1;1;1)

()b Toa do c@;1;2)

()C Toa do A'(3;5;-6)

(d r . . -
) | Toa do trong tam tam giac ABC 13 G(3;:4;-3)
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» Cau 32.Dudi day la mot gid d& chiu hai luc. Biéu dién tung luc dudi dang vecto

Descartes
Ménh dé D;n Sai
()a E =-200i +281j+ 200k
()b F =86,5471+185,601] - 143,394k
(¢ | Pg 16n Iyc tdng hop 1én gia do bang 485.297N
)
()d Goc tao béi luc tong hop 1én truc Oy 13 16,145°

C. Cau héi - Tra loi ngan

» Cau 33.Trong khong gian Oxyz , cho

thirc

« Pién dap so:

S=100x+1000y+10z bang bao nhiéu?

E’E :3} +4_I;' - 5.51:

. Toa d6 diém

AKYi2) G tri bidu

» Cau 34.Trong khong gian OXVZ .ho hinh hop chit nhat OABC.EFGH ¢6 c4c canh OA =5,

P =50x+75y+1000z

« Pién dap so:

» Cau 35.Trong khong glan Oxyz Cho hai diém

Al

A(4-2-1) B(-2;- 1;4)

OC =8, OE=7(xem hinh vé duéi day). Toa do H(xy;2)

. Tinh gia tri biéu thic

. Goi M 1a diém thda

méan dang thitc AM =2MB . Tim d6 dai vecto OM

« Pién dap so:
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Oxyz, cho A(S;Z;- 1), B(- ];0;5)- Piém M(G}EJ;C)

» Cau 36.Trong khong gian

(Oxy)

thay doi thudc

L
mat phang . Tinh gid tri cta biéu thic T =a+b+C khj nho nhat.

. Pién dap so:

» Cau 37.Trong khéng gian 97 cho A(1;0;2) B(- 1;2;2) 0(3;];1) i M(a;b;c) 1a la di ém
thuéc mat phang (Ox2) sao cho biéu thtc S= "’qu*I‘BMC*?’MCM dat

gid tri nho nhat. Khi @6 T =08- 5b+3C ¢4 gi4 tri 1a

« Pién dap so:

» Cau38.Trong khéng gian 9%, cho hinh hép ABCDABCD’ A(UJOJO)I

B(3;00),D(0;3;0),D'(0;3; _3). Goi G 1a trong tam tam giac ABC va toa dd vecto

AG=(abo) 1y S=arb+c

. Pién dap so:
» Cau 39.Trong khéng gian Oxyz cho hinh chép SABCD ¢ day ABCD 1a hinh thoi canh
bang_r‘j L‘_glao diém hai duong chéo AC va BD trung véi goc O . Céc vecto

0B, OC, 05 lan luot cung hudng véi 1 J k va 0A =05=4 nhy hinh bén dudi.

Toa do vecto %M =(ab;c) \Y%

C 6 M 13 trung di€m c@a canh SC, khi d6 a+b+c
bang bao nhiéu?

S

« Pién dap so:

» Cau 40.Cho ti dién SABC ¢§ ABC 13 tam gidc vudng tai B, BC=3,BA=2,54

(ABC

v6i mat phang ) va co do dai bang 2. Chon hé truc toa dé nhw hinh bén

D(abc)

vuong géc

dudéi. Piém sao cho SBCD 13 hinh binh hanh. Khi dé a@+b+¢ bang bao

nhiéu?
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B

« Pién dap so:
» Cau 41.Cho hinh chép SABC ¢4 day ABC 13 tam gidc déu canh bang 2,5 vuong goc
voi day va SA bang 1. Thiét 1ap hé toa d6 nhw hinh vé bén dudi, toa d6 di€m

5 \[I_J';C .
(@ ) Khi dé a+b+¢ bing bao nhiéu?
S -

| 8

\‘4

« Pién dap so:
» Cau 42.Trong khong gian v4i mot hé truc toa dd cho trudce (don vi do 14y theo kilomét),

ra da phat hién mot chi€c may bay di chuyén véi van téc va huéng khong doi tir
diém A (800;500;7) dén diém B(540;550;9) trong 10 phut. Néu may bay tiép tuc
gitt nguyén van téc va huéng bay thi toa d6 ciia may bay sau 5 phut tiép theo la
CX:Y:2) ipp X+V+Z,

s Pién dap so:

» Cau 43.Trong khong gian Oxyz , cho hinh hop OABC.OABC vy cic diém A1),

LALD  LAR WAL LB

Cl-1,2:3) va © (1;-2;2). Vecto d=0B+0C+0A™+0B ¢4 toa dd 1a (a;b,c). Tinh
a+b+c,

» Cau 44.Nhiimg can nha g6 trong Hinh 1 duoc phéac thdo dudi dang mot hinh lang tru
ding tam gidc OABOAB nhy trong Hinh 2. Vi hé truc toa do Oxz thg hién
nhw Hinh 2 (don vi do 1dy theo centimét), hai diém A" va B" cé toa do 1an luot 1a

240;450;0) . \120;450;300 x. _w X g 4ia Lso1a A .
( ) va ( }. Moi can nha go co chiéu dai la 4¢M , chiéu rong la

bem | mi canh bén clia mat tién c6 do dai la €Cm . Tinh d+b+¢ (Lam tron dén
hang don vi).
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Hinh 1

« Pién dap so:

Tai liéu duoc chia sé boi Website VnTeach.Com
https://www.vnteach.com
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