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VECTO
II TRONG KHONG GIAN

| CHUONG |

BAI: HE TRUC TQA PO TRONG KHONG GIAN

@ LY THUYET.

I. HE TRUC TOA PQ TRONG KHONG GIAN

'

Trong khong gian, ba truc Ox,Oy,0z d6i mdt vudng goc véi nhau tai goc O ciia mdi tryc.

Goi 1, ],k lan luot 1a cac vecto don vi trén cac truc Ox, Oy, Oz .
Hé ba truc nhu vay dugc goi la hé truc toa do Descartes vuéng géc Oxyz , hay don gian la hé toa do
Oxyz .
biém O duoc goi la gbc toa do.
Céc mat phang (Oxy),(Oyz),(Ozx) d6i mot vudng goc véi nhau duoc goi 1a cac mét phang toa do.
Khéng gian véi hé toa do Oxyz con duoc goi la khéng gian Oxyz .
I1. TOA PO CUA PIEM, TOA PQ CUA VECTO TRONG KHONG GIAN
Trong khong gian Oxyz, cho mét diém M tuy . Bo ba sé (x;y;z) duy nhdt sao cho

OM =xi +yj +zk duoc goi la toa do cua diém M ddi voi hé toa do Oxyz. Khi do, ta viét
M =(x;y;z) hodc M(x;y;z), trong d6 X 1a hoanh do, y 1a tung d6 va z 1a cao do cua M .
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Néu diém M cé toa dd (x; y; z) déi véi hé toa dd Oxyz thi:

— Hinh chiéu vuéng géc cta M trén cac truc Ox, Oy va Oz cé toa d6 lan lwot la (x; 0; 0),
O; ¥; 0) va (0; 0; 2).

— Hinh chiéu vuéng géc clia M trén cac mat phang (Oxy), (Oyz) va (Ozx) cé toa d6 |an lwot
la (x; y; 0), (0; y; 2) va (x; 0; 2).

Trong khong gian Oxyz , cho vecto & tuy y. Bo basd (x;y;z) duy nhatsao cho &= xi +yj +zk duoc
goi la toa d6 cua vecto @ d6i véi hé toa do Oxyz. Khi do, ta viét a = (x;y;2) hoac a(x;y;z).

Nhén xét

— Toa dd cla vecto a cling |a toa d6 clia diém M sao cho OM = a.

— Trong khoéng gian, cho hai vecto a=(x; y;z) va bz(x’; ¥’ Z'). Khi 6, a=b néu va
X=x"
chi néu y=y
z=2Z.

Trong khong gian Oxyz, cho hai diém M(X,:Yy;zy) V& N(Xyyy;zy). Khi do:

W:(XN —Xms Yy~ Ymo 2y _ZM)'

@ HE THONG BAI TAP TU LUAN.

XAC BINH TQA PO VECTO, XAC PINH TQA PQ PIEM, XAC PINH TOA PO PINH CUA HINH BINH

HANH VA HINH HOP

<0> PHUONG PHAP.

1) OM =Xxi +Yj +zk < M (x;y;2)
2) d=xi +yj+zk < d=(xy;2)
3) Trong khong gian Oxyz, cho hai diem M (Xy;Yuizw) V& N(Xyiyyizy). Khi dé:

MN = (Xy = X3 Yn = Yo Zn — 2y )-

X=X

4) Trong khong gian Oxyz, cho hai vecto a=(x;y;z) va b=(x’;y’;z'). Khi do: a=boly=y'.
z=17

5) Tu giac ABCD 13 hinh binh hanh < AD = BC

@ BAI TAP.

Cau 1;

Trong khong gian voi hé toa d6 Oxyz , cho diém M thoa man OM =2i + 3] —K . Xac dinh toa d6 cua
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Cau 2:

Cau 3:

Céau 4:

Cau 5:

Cau 6:

Cau7:

Cau 8:

U
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diém M .
Léi giai
Tac: OM =2i+3j-k <M (23-1).
Trong khong gian véi hé toa @ Oxyz , cho diém M thoa mén hé thic OM =2 +k . X4c dinh toa do
cua diem M .
Léi giai
Theo d ta cd: OM =2j+k < M (0;2;1).
Trong khdng gian Oxyz , cho vecto OA =(-2;3;-5). Xéc dinh toa d¢ cia diém A.
Léi giai
Tac6: OA=(-2;3,-5)= A=(-2;3,-5).
Trong khong gian Oxyz cho a=i-2k . X4c dinh toa do a.
Léi giai
Taco: a=i—2k < a=i+0.j-2k = a=(L0,-2).
Trong khong gian Oxyz cho vécto a=2i—3j+k, V6i i, j,k 1a cac vecto don vi trén cac truc. Xéac
dinh toa d6 cua vecto a.
Léi giai
Tact: a=2i-3j+k < a(2,-32).

Trong khdng gian vai hé toa dd Oxyz , cho vecto @ biéu din qua cac vec to don vi la & =2i +3] —K

. Xac dinh toa d6 cua vecto a.

Loi giai
Taco: d=20 +3] -k =(2,3,-1).
Trong khong gian voi hé toa 46 Oxyz, biét:
a) a=2i+3j—5k, b=-3j+4K, ¢=—i—2]. Tim toa do cac vecto a, b, C.

b) OM =5i — j+2k,ON =i —3k. Tim toa do cac diém M, N .
Loi giai

a) d=(2,3-5), b=(0;-3,4), ¢ =(-1-2,0).

b) M (5,-12), N(L0; -3)

Trong khong gian voi hé toa 46 Oxyz, biét:

a) a=(-32;,-1),b=(3,0;12). Tinh &,b theo cac vecto i, j, k.

b) A(-5;-2;1),B(0;4;—-11). Tinh OA, OB theo cac vecto i, iK.
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Céu 10:

Cau 11;:

Céau 12:

Céau 13:

Céau 14:

Céau 15;
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Loi giai
Q) d=(-32-1)< a=-3i+2j-1k
b =(3;0;12) < b = 3i +12k.
b) OA=-5i—2]+1k
OB =4j-11k.
Trong khong gian Oxyz , cho A(L2;-3),B(3;-5;2). Xac dinh toa d¢ vécto AB .
Léi gidi
Taco: AB=(3-1(-5)-22-(-3))=(2-7;5).
Trong khdng gian véi hé truc toa do Oxyz, cho hai diém A,B véi OA=(2;-1;3), OB=(5;2-1).
Tim toa do cua vecto AB
Léi gidi
Tir gia thiét taco A(2,-13), B(52,-1)nén AB=(3;3,-4).
Trong khéng gian véi hé truc toa doOXyz, cho céc diém M (1,2;3),N(3;4;7). Xéc dinh toa d¢ cia
vécto MN .
Loi giai
Taco: M(1;2;3),N(3;4,7)= MN = (2;2;4).
Trong khong gian Oxyz cho hai diém A(1;-3;2) va B(4;2;-1). X4c dinh toa do ciia vec to AB .
Lai giai
Tacé AB=(3,5-3).
Trong khong gian Oxyz , cho hai diém A(l;l;—l) va B(2;3; 2). Vecto BA ¢ toa do la
Loi giai
Tach: BA=(1-2,1-3,-1-2)=(-1-2;,-3)
Trong khong gian Oxyz , cho diém A(-2;3;5),B(L1-2). Toa do ciia vecto BA Ia
Léi gii
Taco A(-2:3;5),B(LL-2) nén toa do cua vecto 1a BA=(-3;2;7).
Trong khong gian véi hé toa do Oxyz, cho A(LL2), B(2,-11) va C(3;2;,-3). Tim toa d6 diém D
d& ABCD Ia hinh binh hanh.
Loi giai
Giasir D(x;y;2) taco AD=(x-Ly-1z-2), BC=(13-4).
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x-1=1 X=2
Tt gidc ABCD la hinh binh hanh < AD=BC <<{y-1=3 <Jy=4 .
1-2=-4 z2=-2

Vay D(2;4,-2).
Cau 16: Trong khdng gian véi h¢ truc toa 4o Oxyz , cho ba diém A(1;2;-1),B(2;-1;3), C(-3;5;1). Tim toa
d6 diém D sao cho t giac ABCD Ia hinh binh hanh.
Loi gidi
Tac6: BA=(-1;3;-4) va3diém A,B,C khong thang hang.

Xp+3=-1 Xp =—4
Tu giac ABCD Ia hinh binh hanh <> BA=CD < {y, -5=3 <1y, =8 = D(-4:;8;-3),
72, -1=-4 Z,=-3
Cau 17: Trong khong gian Oxyz cho hinh hép ABCD.A'B'C'D’ biét A(1,0,1), B(2,12), D(1-11),
C'(4,5,-5). Xac dinh toa do A'.

Léi gidi

B C

Goi C(x,y,z). AD=(0,-1,0); BC=(x-2,y-1,2-2).

Xx-2=0
Taco AD=BC ¢ 1y-1=-1=>C(2,0,2).Do d6 AC =(10,1).
z2-2=0
4-a=1
Goi A'(a,b,c); AC'=(4-a,5-b,~5-c); ma AC=AC' < {5-b=0 = A'(3,5,-6).
~5-c=1

Cau 18: Trong khéng gian vai hé toa do0 Oxyz, cho hinh hop ABCD.A'B'C'D' véi cac dinh A(-11;2)
B(-3;2;1), D(0;-1,2) va A'(2;1,2). Xac dinh toa do dinh C".
Loi giai
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Taco
B
_--/'7:.'(:
A I_,_-': 1 III_, "’Dx
E'! """"""" —— ;VIC’
ﬂ.l' | .-_"_:-- - II.-"I:{;,
AB = (-2;1;-1), AD = (1;-2;0).
Xe.—2=-1
AC=AB+AD=AC'=AC'=(-L-L-1) <{y.-1=-1=C'L0;1)
2. —2=-1

Cau 19: Trong khong gian Oxyz, cho hinh hop chit nhat ABCD-ABC'D’ ¢6 dinh A tring véi goc O, céc
vecto AB, AD, AA" theo thir tu cting huéng véi i, j,K vacé AB=5AD =6, AA =9. Tim toa d¢ c4c
vecto E,E,E va AM Vv6i M 1a trung diém cua canh C'D’.

Loi giai

B
x

Pé tim toa do cua vecto AB, ta can biéu didn AB theo ba vecto 1, j,K .

Do AB cung huéng v6i i va | AB|= AB=5=5]|i | nén AB=5i hay AB=5i +0]+0K .
Tuong tu, ta ciing c6: AD =0i +6] +0K, AA =0i +0] +9K .

Trong hinh binh hanh ABCD, ta cé: AC = AB+AD =5i +6] +0kK .

Trong hinh binh hanh AAC'C, taco: AC = AC + AA =5i +6j +9k .

Suy ra AB = (5;0;0); AC = (5;6;0); AC' = (5;6;9).

Vim:%(ﬁ+ﬁ):%(rc:+m+ﬂ)
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:%(57+617+9I2+6]+9I2):gf+61?+glz

= AM = (5;6;9) .
2
Cho tu dién SABC c6 ABC la tam gi4c vudng tai B, BC =3,BA=2,SA vudng goc véi mit phang
(ABC) va c6 d6 dai bang 2.
a) Xac dinh mot hé toa do dua trén goi y cta hinh Ve,
b) Tim toa do cac diém A, B, C, S.

Loi giai

Az

B

a) Quan sat hinh anh xét day 1a hé truc toa dé Oxyz véi diém B=0.
b) Vi B=0= B(0; 0; 0)

Do BC cung huéng vé6i i va |BC |=BC =3=3|i| nén AB=3i hay
BC =3i +0j +0k < OC =3i +0j + 0k < C(3;0;0)..

Tuong tu, ta ciing co:

BA=0i +2] +0k <> OA=0i +2] +0k < A(0;2;0)

BH' =0 +0j +2K <> OH =0i +2] +0K < H (0;2;0)

Trong hinh binh hanh BASH , ta c6: BS = BA+BH =0i +2] +2k <> 0S =0i +2] + 2k < 5(0;2;2)

Vay A(0;2;0), B(0; 0; 0), C(3;0;0), S(0;2;2).

XAC DINH TQA PO HINH CHIEU VUONG GOC CUA MQOT PIEM TREN TRUC TOA PQ VA TREN

MAT PHANG TOA PO

<0> PHUONG PHAP.

Néu diém M cé toa dé (x; y, z) dbi véi hé toa dd Oxyz thi:
— Hinh chiéu vuéng géc ctiia M trén céc truc Ox, Oy va Oz c6 toa d6 lan lwot 1a (x; 0; 0),
(O; y; 0) va (0; 0; 2).
— Hinh chiéu vuéng géc clia M trén cac méat phang (Oxy), (Oyz) va (Ozx) cé toa d6 lan lwot
la (x; y; 0), (0; y; 2) va (x; O; 2).
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<o> BAI TAP.

Cau 21:

Céu 22:

Céu 23:

Céau 24:

Céau 25:

Trong khong gian Oxyz , xé4c dinh toa do hinh chiéu vudng gdc cia A(4;-3;2) Ién truc Oz.
Loi gidi
Ly thuyét: M (X,; Y,:Z,) chiéu vudng géc 18n truc Ox duoc diém (X,;0;0), 1én Oy dugc (0; y,;0) va
lén Oz duoc (0;0;2,).
Vay A(4;-3;2) chiéu vudng gdc Ién truc Oz dugc diém (0;0;2).
Trong khong gian Oxyz , x4c dinh toa d¢ diém H 1a hinh chiéu vudng goc cua diem A(2;1-1) Ién
truc Oy .
Loi giai
Hinh chiéu vudng goc cua diém A(2;1,—1) lén truc Oy co toa do 1a H (0;10).
Trong khong gian Oxyz , hinh chiéu vudng géc cua diém M (4;2;-1) trén truc Oy la diém
Loi gidi
Hinh chiéu vudng gdc cia diém M (4;2;-1) trén truc Oy 1a diém M, (0;2;0).
Trong khong gian Oxyz , xé4c dinh toa do hinh chiéu vudng goc cia A(3;2;1) trén truc OX.
Loi gidi
Trong khong gian Oxyz , hinh chiéu vudng géc ciia A(3;2;1) trén truc Ox c6 toa la (3;0;0)
Trong khong gian Oxyz, xéc dinh toa do hinh chiéu vudng gdc cia diém M (3;-11) trén truc Oz.

Léi giai

Hinh chiéu vudng gdc cta diém M (3;—-11) trén truc Oz c6 toa do 1a (0;0;1).

Céau 26:

Cau 27:

Trong khdng gianvéi hé truc toa dd Oxyz,xac dinh toa do hinh chiéu vubng goc cua
diem A(1;2;3) trén mat phang (Oyz).

Loi giai
Hinh chiéu cta diém M (x; y;z)1én mat phang (Oyz) 1a M'(0;y; )
Nén M (0;2;3) la hinh chiéu cia diém A(1;2;3) trén mat phang (Oyz).
Trong khong gian Oxyz , x4c dinh toa d¢ hinh chiéu vudng goc cua diém M (-2;3;5) trén mat phang
(Oxy).

Loi giai
Hinh chiéu vudng gdc cia diém M (=2;3;5) trén mat phang (Oxy) 1a diém N(-2;3,0).
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Cau 28: Cho diém M (1;2;4), x4c dinh toa d¢ hinh chiéu vudng goc cua diém M 1én mét phang (Oxz).
Loi giai

Hinh chiéu vudng gdc cta diém M (1;,2;4) trén mat phang (Oxz) la diem M'(10;4).
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