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Hoc la thich ngay!

BAI GIANG: TOA PQ CUA VECTO (BAI TAP)
CHUYEN PE: PHUONG PHAP TOA PQ TRONG KHONG GIAN
MON: TOAN 12 (LUYEN THI TN THPT & PGTD BH BACH KHOA)
GIAO VIEN: NGO VAN TOAN

v’ Nhén biét biéu thirc toa dé ciia cdc phép todn vecto trong khéng gian.
v Vin dung biéu thirc toa do ciia vecto dé gidi mot 56 bai toan c6 lién quan dén thuc tién.

@ DE BAI

Dang 1: Tim hinh chiéu, diém déi xitng ciia diém trén ruc tea d9, mit phing toa do
1. Hinh chiéu

"Thiéu cai nao, cho cai d6 bang 0"

Nghia 14 hinh chiéu cia M (a;b;c) 1én:

- Oxla M,(a;0;0)

- Oy la M, (0;b;0)

- Oz la M;(0;0;c)

- Oxy la M,(a;b;0)

- Oxz la M,(a;0;c)

- Oyz 14 M4(0;b;c)

2. Pbi xtrng

"Thiéu c4i nao d6i dau ci do".

Nghia la diém d6i xung cua N(a;b;c) qua:
- Ox la N,(a;—b;—c)

- Oy la N,(—a;b;—c)

- Oz 1 N,(—a;-b;c)

- Oxy la N,(a;b;—c)

- Oxz la Ny(a;—b;c)

- Oyz 14 Ny(—a;b;c)

3. Khoang cach
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Dé tim khoang cach tr M dén truc (hoic mat phang toa do), ta tim hinh chiéu vudng géc H ciaa M 1én truc
(hodc mit phing toa d), tir d6 suy ra khoang cach can tim 1a: d = MH .

Céu 1. Trong khong gian Oxyz, cho M (-12;5).

a) Tim hinh chiéu ciaa M trén céc truc toa d6, mat phang toa do

b) Tim diém ddi xang cia M qua céc truc toa do, mat phang toa do

Dang 2: Tim diém théa man dang thirc vécto

Phwong phap:

B1: Goi diémm can tim 1a M (X, y, )

B2: Dung diéu kién hai vector bing nhau thi cac thanh phan toa d¢ twong tng bang nhau dé 1ap hé phuong
trinh tim x,y,z.

B3: Két luan

Cau 2. Trong khéng gian Oxyz, cho ba diém A(4;2;7); B(5:6:3); C(—4:7;10).

a) Tim toa d6 diém D sao cho AB=CD ?

b) Tim toa d6 diém M sao cho t gidc ABMC Ia hinh binh hanh?

Cau 3. Trong khong gian Oxyz, cho hinh hép ABCD-AB'C'D’ véi cac diém A(-112); B(-3;2;1);

D(0;-12) va A(2;1;2). Tim toa do cac dinh caa hinh hop?

A D
B e,
R 2
B C

Dang 3: Tea s6 hoa mdt sé hinh khong gian

Phwong phap:

- Chon maot diém ma tir 6 c6 ba dudong ddi mot vudng goc véi nhau lam gdc toa do

- Xay dung toa do cac diém trén hinh dé cho tuong ung véi hé truc vira chon

- Toa d6 cac diém dic biét

M e Ox = M (x;0;0),M € Oy = M (0; y;0),M € Oz = M (0;0; 2)

M e (Oxy) = M (x;y;0)

M e (Oxz) = M (x;0; z)

M € (Oyz) = M (0; y; 2)

Céau 4. Cho hinh chop S.ABCD c6 day ABCD la hinh chir nhat, AB =1, AD =2, SA vudng goc v&i mat day

va SA=3. Vi hé toa d6 Oxyz duoc thiét lap nhu sau: G6c toa do O trung véi diém A, cic véc to

AB, AD, AS lin luot cung hudng véi T,] va K . Xét tinh dung sai cua cac khang dinh sau

a) Toa do D(0;2;0).
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b) Toa do C(L2;3).

c) Toado S(2;0;0).

d) Toado 1(110).

Cau 5. Cho hinh lap phuong ABCD-AB'C'D’ ¢6 canh bang 2. Vi hé toa do Oxyz duoc thiét 1ap nhu hinh

bén ( gbc toa do O tring véi diém A ), toa do diém C' 1a

»
B ¢
S - .
,I’ y
B C
X
A. C'(2;2,0) B. C(2,2;2) C. C'(2;0;0) D. C'(2,0;2)

Cau 6. Cho hinh chdp tir gidc déu S.ABCD c6 canh day bang a+/2, canh bén bing a+/5. Goi O 13 tam cua
hinh vuéng ABCD . Véi hé toa do Oxyz duoc thiét lap nhu hinh bén ( gbc toa do O triing véi tam hinh vuéng
ABCD), toa do SC Ia;

A. SC = (2a;0;-2a) B. SC =(2a;-a;—2a)  C. SC = (a;0;-2a) D. SC =(a;0;2a)
CAu 7. Cho hinh lang tru ABC-ABC" ¢6 ddy ABC la tam gi4c déu canh bang 2 nhu hinh v&. Hinh chiéu
vudng goc cia A 1én (ABC) tring voi trung diém canh AB, géc A’/AO =60°. Vi hé toa do Oxyz duoc
thiét 1ap nhu hinh bén ( gdc toa dd O tring véi trung diém cua doan BC ), hdy xét tinh ding sai cua cac

khang dinh sau:

a) Toa do diém A(-10;0).
b) Toa do diém C(0;+/3;0).
c) Toa do diém A'(0;—1+/3).

d) Toa do diém C'(L+/3;/3).
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Dang 4: Ung dung thuc té

Cau 8. Trong khdng gian v&i mot hé truc toa d6 cho trude (don vi do 1dy theo km), ra da phat hién mot chiéc
may bay di chuyyén véi van téc va hudng khong doi tir diém A(800;500;7) dén diém B(940;550;8) trong 10
phat. Néu may bay tiép tuc giir nguyén van téc va huéng bay thi toa dé cua may bay sau 10 phat tiép theo

D(x;y;z).Khido x+y+z="?

A

Cau 9. Mot chiéc xe dang kéo cang soi ddy cap AB trong cong trudng xay dung, trén d6 da thiét 1ap hé toa

d6 Oxyz nhu hinh v& dudi véi d6 dai don vi trén céc truc toa do bang Im. Tim duoc toa do cia vecto

ﬁ:(a;b;c).Khi do tinh a+c

Hinh 16

Cau 10. Hinh v& md ta vi tri cua may bay vao thoi diém may bay bat dau xuat phat IGc 9 h30 phat. Biét cac
don vi trén hinh tinh theo don vi km. Céc khang dinh dudi day ding hay sai?

AZ

9t

0 300 Y

" Bong)
150 4

x 7 (Nam)
a) May bay dang ¢ d6 cao 9 km
b) Toa d6 cua may bay (300;150;9) .

¢) Phi cong dé may bay & ché do tu dong véi van tdc theo hudng dong 1a 750km/ h, do cao khong doi. Biét

rang gio thoi véi van téc 10m/s, cung chiéu chuyén dong cua may bay. Gia st van toc va hudng gié khong
dbi thi lic 10h30 pht thi may bay ¢ toa do (150;1086;9)
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HUONG DAN GIAI

Dang 1: Tim hinh chiéu, diém déi xing caa diém trén truc toa d§, mit phing toa dé
Cau 1. Trong khong gian Oxyz, cho M (-1 2;5).

a) Tim hinh chiéu ciaa M trén cac tryuc toa d6, mat phang toa do
b) Tim diém ddi xng cia M qua cac truc toa do, mat phang toa do
Céch giai:

a) M(=12;5) chiéu l&én mit phang

- Oxla M,(-10;0)

- Oy la M,(0;2;0)

- Oz la M;(0;0;5)

- Oxy la M,(-12;0)

- Oxz la M,(-L0;5)

- Oyz la M4(0;2;5)

b) M(=1;2;5) déi xting qua

- Ox la N,(-L-2;-5)

- Oy 1a N,(%;2;-5)

- Oz la N,(-L-2;5)

- Oxy la N,(-12;,-5)

- Oxz 1a N;(-1-2;5)

- Oyz la N¢(1,2;5)

Dang 2: Tim diém théa méin dang thirc vécto

Cau 2. Trong khong gian Oxyz, cho ba diém A(4;2;7); B(5;6;3); C(—4;7;10).

a) Tim toa d6 diém D sao cho AB=CD ?

b) Tim toa d6 diém M sao cho ti gidc ABMC Ia hinh binh hanh?
Cach giai:

a) Gia D(x;y;2)
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+) CD = (x+4;y—7;z-10)
+) AB = (4;8;-4)
X+4=4 x=0
+) AB=CD<{y-7=8 <iy=15
z-10=4 Z=6
= D(0;15;6)
b) Goi M(a;b;c)

+) AB = (4;8,-4)
CM =(a+4;b—7;z-10)
T gilc ABMC 1 hinh binh hanh khi CM = AB
a=0
= (W = ﬁ) <4b=15
c=06
= M (0;15;6)
Cau 3. Trong khong gian Oxyz, cho hinh hop ABCD-AB'C'D’ véi cac diém A(-11;2); B(-3;2;1);

D(0;-L2) va A(2;12). Tim toa do cac dinh cua hinh hop?

A D

B C
j —-— )

B ¢

Céch giai:

Gia st C(a;b;c)

AD = (1;-2;0)

ﬁf:(a+3;b—2;c—l)

Tu giac ABCD Ia hinh binh hanh
a=-2

= AD=BC=:b=0 =C(-2;0,2).
c=1

AA = BB = B'(0:2:1)

AA =DD = D'(3:-12)

BB =CC = C'(10;1)

Dang 3: Tea s6 héa mét sé hinh khong gian
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Cau 4. Cho hinh chép S.ABCD c6 day ABCD la hinh chir nhat, AB =1, AD =2, SA vudng goc vai mat day
va SA=3. VGi hé toa d6 Oxyz duoc thiét lap nhu sau: Goc toa do O tring véi diém A, cac véc to
AB, AD, AS lan luot ciing huéng véi i, j va K . Xét tinh dung sai cta cac khing dinh sau

a) Toado D(0;2;0).

b) Toa dd C(L2;3).

c) Toado S(2;0;0).

d) Toado 1(110).

Céch giai:

Diém A triing goc toa d6 = A(0;0;0)

+) B(1,0;0)
+) D(0; 2;0)
+) 5(0;0;3)
+) C(L;2;0)

1..
+)|(§,1,oj

Vay khang dinh dtng 13 a. Khang dinh sai la b,c,d.

Cau 5. Cho hinh lap phuong ABCD-AB'C'D’ ¢6 canh bang 2. V&i hé toa do Oxyz duoc thiét lap nhu hinh

bén ( gbc toa do O tring véi diém A ), toa do diém C' 1a

-
B é IC
1
L y
/B c
A. C'(2;2,0) B. C(2,2;2) C. C'(2;,0;0) D. C'(2,0;2)
Cach giai:
Tac6 AB=AD=AA'=2
=C'(2,2;,2)
Chon B.

Cau 6. Cho hinh chép tt giac déu S.ABCD c6 canh day bang a2, canh bén bing a5 . Goi O 1 tam cua
hinh vuéng ABCD . Véi hé toa do Oxyz duoc thiét lap nhu hinh bén ( gbc toa do O triing véi tdm hinh vuéng
ABCD), toa d6 SC la:

A. SC = (2a;0;-2a) B. SC = (2a;—a;—2a) C. SC= (a;0;,—2a) D. SC = (a;0;2a)
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Céch giai:
+) OC :%AC =%-a\/§-\/§=a
= C(a;0;0)
+) SO =+/SC?-0C”? =2a
= S(0;0;2a)
:>§:(a;0;—2a) B

Chon C.

Cau 7. Cho hinh ling truy ABC-ABC' c6 ddy ABC la tam gi4c déu canh bang 2 nhu hinh v&. Hinh chiéu
vudng goc cia A 1én (ABC) tring véi trung diém canh AB, goc A’AO =60°. V6i hé toa dd Oxyz duoc
thiét 1ap nhu hinh bén ( gbc toa d6 O tring véi trung diém cia doan BC ), hdy xét tinh ding sai cua cac

4

khang dinh sau:

AT C'

a) Toa do diém A(=1,0;0).
b) Toa do diém C(0;+/3;0).

c) Toa do diém A'(0:—1L+/3). AN,
d) Toa do diém C'(L/3;4/3). 0
Cach giai:

+) OB=0A=1=>B(0;0); A(-10;0) (do A,B déi xting) — a ding

J3

1) OC=2-7:\/§:>C(O;O;\/§) > b dang

+) Xét AOAA’ vubng tai O, A'AO =60°

— OA'=tan60"-OA=+/3

= A'(0;0; \/§) — csai

+) CC' = AA' = C'(1;+/3;/3) > d dung

Dang 4: Ung dung thuc té

Cau 8. Trong khdng gian vai mot hé truc toa dd cho trude (don vi do 13y theo km), ra da phat hién mot chiéc
may bay di chuyyén véi van téc va hudng khong doi tir diém A(800;500;7) dén diém B(940;550;8) trong 10

phat. Néu may bay tiép tuc gitr nguyén van téc va huéng bay thi toa d6 cua may bay sau 10 phat tiép theo

D(x;y;z).Khidd6 x+y+z="?
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> o

Tur gia thuyét suy ra B 1a trung diém cia AD = AB = BD
Goi D(x;Y;2)

Céch giai:

C6 AB = (140;50;1)
BD = (x—940; y —550; 2 —8)
= D(1080;600;9) = x+y+z=1689.
Cau 9. Mot chiéc xe dang kéo cang soi ddy cap AB trong cong trudng xay dung, trén d6 da thiét 1ap hé toa

d6 Oxyz nhu hinh v& dudi voi d6 dai don vi trén céc truc toa do bang 1m. Tim duogc toa do cua vecto

ﬁ:(a;b;c).Khi do tinh a+c

Céch giai:
+) OA=10 = A(0;0;10)

15J_

+) OH =c0s30 -OB =

OK =BH :sin30°-OB:%

BRYECENc
2 2

B3

= AB=| —;——;-10
2

= a+c=7,5+(-10)=-2,5
Cau 10. Hinh v& md ta vi tri cua may bay vao thoi diém may bay bat dau xuat phat IGc 9 h30 phat. Biét cac

don vi trén hinh tinh theo don vi km. Cac khang dinh dué6i day dung hay sai?
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a) May bay dang ¢ do cao 9 km

b) Toa do cua may bay (300;150;9) .

c) Phi cong dé may bay & ché do tu dong véi van toc theo huéng dong 1a 750km/h, dd cao khong doi. Biét
rang gi6 thoi vbi van téc 10m /s, cing chiéu chuyén dong ciia may bay. Gia sir van toc va hudng gié khdng
dbi thi lic 10h30 pht thi may bay & toa do (150;1086;9)

Az
9t

0 300 ¥

- " (Péng)
150 <

X~ (Nam)

Céch giai:
a) Vao thoi diém may bay bat ¢au xuét phat lac 9 h30 phut, may bay dang & d6 cao 9 km — a dung
b) Toa d6 ban dau ciia may bay tai thoi diém 9h30 sang: A(150;300;9) — b sai
¢) Ta c6 van téc gi6 bang 10m/s=36km/h
Van téc cia may bay 1a 750+36 =786 km/h
Quing dudng may bay di duoc tir thoi diém 9h30 dén 10h30 1a:

S=786-1=786 km
Quing dudng may bay di duoc tdi thoi diém 10h30 1a 786 +300=1086 km
May bay di mot huéng khong d6i va do cao khong doi
Suy ra tai thoi diém 10h30 phut thi may bay o toa d6 B(150;1086;9) — c diing
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