§1. HE TOA PO TRONG KHONG GIAN

Trai Dét va Tram va tru ISS (International Space Station) trong khéng gian

I- TOA PO CUA PIEM VA CUA VECTO

1. Hé toa do

Trong khong gian, cho ba truc x'Ox, y'Oy, =
z'0z vudng goc véi nhau timg doéi moét. Goi

i, j, k lan luot la cdc vecto dom vi trén cac
truc x'Ox, y'Oy, z'0Oz.

H¢ ba truc nhu vay dugc goi 1a hé truc roa
dé Dé-cic vuéng géc Oxyz trong khong
gian, hay don gian dugc goi la hé toa do
Oxyz (h.3.1).

Hinh 3.1

Diém O duoc goi 1a géc toa do.

Céc mat phang (Oxy), (Oyz), (0zx) d6i mot vuong gée véi nhau dugc goi la
cdc mdt phang toa do.

Khong gian v6i hé toa do Oxyz con duge goi la khong gian Oxyz.



Vi i, j. k 14 ba vecto don vi doi mot vuong géc véi nhau nén :
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i =]
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:.{" :1
va ij=jk=ki=0.

A1 Trong khéng gian Oxyz, cho mét diém M. Hay phan tich vecto OM theo ba vecto
khéng déng phang 1, :: k da cho trén cac truc Ox, Oy, Oz.

& A o
2. Toa do cua mot diém

- -+

Trong khong gian Oxyz, cho mét diém M tuy §. Vi ba vecto i, j, k khong
déng phing nén c6 mot b ba s6 (x : y : z) duy nhit sao cho :

OM =xi+yj+zk (h.32).

Hinh 3.2
Nguoc lai, véi bo ba s6 (x ; v ; ) ta c6 mot diém M duy nhét trong khong gian
thoa mén hé thirc oM =x?+yj+z§.

Ta goi bo ba s6 (x ; v ; z) d6 1a tog do ciia diém M d6i v6i hé truc toa do Oxy:z
da cho va viét :

M=(x;y;z)hoic M(x;y; z).
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3. Toa do cua vecto

Trong khong gian Oxyz cho vecto a, khi dé luon ton tai duy nhét bo ba s6
{a] ;@ 63) saocho : a =a|?+a2}+a3;.:.

Ta goi bo ba s6 (ay: ay; azy) d6 1a rog do cua vecto a d6i véi hé toa do Oxy:
cho trudic va viét @ =(a;; ay; az) hodc d(ay; ay; az).

Nhdn xét. Trong hé toa do Oxyz, toa do cua diém M chinh i toa do ctia vecto OM.

Taco:M=(x;y;:2) & OT&" =(x;y;2).

Az Trong khong gian Oxyz, cho hinh hép ch{ nhat ABCD.A'B'C'D' ¢6 dinh A triing véi
gdc O, co AB, AD, AA’ theo thdf tv ciing huéng véi i, ;. k vaco AB=a,

— — ——y

AD = b, AA'= ¢. Hay tinh toa do céc vects AB, AC, AC’ va AM véi M la trung
diém clia canh CD",

II- BIEU THUC TOA PO CUA CAC PHEP TOAN VECTO

. Dinh i

Trong khong gian Oxyz cho hai vecto a=(ay; ay; ay) va

b=(by: by b3). Taco :

a) E+5={a, thiay+byiay+hy),

| b)a-b=(ay~b; ay~by; a3—hy),
c) ka = k(ay;ay:a3) = (kay; kay; kay)

voi k la mot so thuec.
Chitng minh

Theo gid thiét : @=ayi+ay j+ask, b=bji+byj+bsk,
=% 5+5=(a1+b]]?+(a2 +b2}}+[a3+b3}1:.

Viy E.r'+5:(a| +byy ap+byi a3 tby).
Ching minh tuong tu cho trudng hgp b) va ¢).



# Hé qud

1' a) Cho hai vecto a =(a;; a,; az) va ;;;:f\b] : bz : b3)‘
i a, =b

E Tacé:d=be a, =b,

:§ s ay = by.

.; b) Vecrofa cotoaddla(0:0;0).

¢)Véi b#0 thi hai vecto @ va b ciing phiong khi va chi khi
c6 mot 56 k sao cho : ay =kby, ay = kb, a3 = kby.

R

d) Trong khong gian Oxyz, néu cho hai diém A(x,;y,524),

&
:[ B(xg: yps zg) thi :
Ei -Iﬂ'=a§—a=(13—xA;yB—yA;zB—zﬂ).
% e Toa dé trung diém M ciia doan thing AB la
% M(IA+IB . yYatyp _2‘4+23]..
. 2 @ 2 32

I11- TICH VO HUONG

1. Biéu thirc toa doé cua tich vé hudng

A

_ DinhIi

E’ Trong khong gian Oxyz, tich vo hiong cua hai  vecto
E’EI L vio o . T -
:;4. a=(ay;ay;ay) va b=(b: by; b3) dutge xdc dinh boi cong thite

Gb =ab, +ayb, +ash

Ching minh
@b = (ayi+ayj+azk).(byi+byj+byk)
= a7 +abyi g+ abyik+agh i +
+ azbz}z 2 ﬂzb_:'}.z-l'ﬂjbl ki + a31123.}+a3l{;i:2.
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=2 =2 =2
Viis=j=k -lvau jk ki=0 nén

ﬂ'.b: albl +{12b2 +£I3b3 .
2. [.?ng dung

a) D¢ dai cia mot vecto. Cho vecto d =(ay; ay; az) .

Ta biét ring |al” = 3% hay 13| =va2. Do d6

lal=/af +a3 +4a5 .
b) Khodng cdch giita hai diém. Trong khéng gian Oxyz, cho hai diém
A(xg; yps z4) va B(xg; yg: zg).Khi d6 khoéng cdch giita hai diém A va

B chinh 1a d6 dai cia vects AB. Do d6 ta c6 :

—— 2 2 2
AB =[AB|=[(xg - x4 + (g -4\ + (25 -24 ).

¢) Géc giita hai vecto. Néu ¢ 1a goc gilta hai vecto a=(ay; ay; a3) va

-
-|

b=(by; by: b3) v6i G va b khic 0 thi cosg=——"

. Do dé :
Lbl

ﬂ[b] +ﬂ2b2 +H3b3
al +a2 +a3 \/'F-’l +b3

cos @ =cos(a@, b) =

Tudétasuyra a Lb e a\by +ayby +azby =0.

AB Vdi hé toa d0 Oxyz trong khéng gian, cho @ = (3 ;0 ; 1), b = (1;-1;-2),
& =(2:1;-1). Haytinh G.(b+2) va la+b|.

IV- PHUONG TRINH MAT CAU

. Dinh i

Trong khong gian Oxyz, mdt cdu (S) tam I(a ; b ; ¢) bdn kinh r
co phuong trinh la :

o

(x—a) +(y =bf +(z —c) =1

Er T}
T E T R

T CI
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Chitng mink
Goi M(x ; y ; z) 1a mot diém thudc mat cdu (S) tam I ban kinh r (h.3.3).
Khidé:Me (5) o |M|=r

= \/(xma)2+{_v—b}2 +|(z—t:)2 =r
& (x—a)P +(y=bP +(z-c)* =r*.

Do d6 (x—a)* +(y—b)* +(z—c)* =r* 1a phuong trinh ctia mat cu (S).

M(x;y;z2)

T

Hinh 3.3

A4 Viét phuong trinh mat cau tam /(1 ; -2 ; 3) ¢6 ban kinh r=5.

Nhdan xét. Phuong trinh mat cdu n6i trén c6 thé viét dudi dang :

2

X +y2+22~2ax—2by—2c'z+d={] void= a® +b* +c* —r?.

Te d6 ngudi ta chimg minh dwoc ring phuong trinh  dang
2 +y2 +22 +2Ax+2By+2Cz+ D=0 v6i diéu kien A% +B>+C2-D>0
la phuong trinh cia mat ciu tdm [I(-A ; -B

: =C) c¢6 ban kinh
r=VA2+B2+C2-D.

Vi du. Xac dinh tam va bén kinh clia mat ciu c¢6 phuong trinh :

.1:2+y2+:2+4ur—2y+6z+5={].
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.2

Gidi

Phuong trinh mat cau da cho twong duong véi phuong trinh sau :
(x+2)% +(y=1)% +(z+3)*? =32,

Vay mat ciu dé cho cé tam / = (-2 ; 1 ; —3), ban kinh r = 3.

BAI TAP
Cic bai tap sau day déu xét trong khong gian Oxyz.

Cho ba vecto a :(2:—5;3).:_‘;=(0:2;-l].3 =147 2

a) Tinh toa do cia vecto d = 45-~%S+ 3

b) Tinh toa do clia vecto & = G —4b -2 .

. ChobadiémA=(1;-1;1),B=(0:;1:2,C=(1:0:1).

Tim toa do trong tdm G cua tam giac ABC.

Cho hinh hop ABCDABCD'biétA=(1;0;1),B=(2;1;2,D=(1;-1
C’'= (4:5:-5). Tinh toa dé cic dinh con lai ctia hinh hop.

Tinh

a) @b v6i @ =(3;0;-6), b =(2:-4:0).

b) &.d v6i & =(1:-5:2),d =(4;3;-5).

Tim tdm va bdn kinh ctia cdc mit ciu c6 phuong trinh sau day :

a}.rr2 +y2+:2—8x-2y+ 1=0;

b) 3x" +3y° +32” — 6x + 8y + 152 - 3= 0.

Lép phuong trinh mat ciu trong hai truong hop sau day :

a) Co duong kinhABv6iA=(4:-3;7),B=(2:1:3).
b)DiquadiémA=(5:-2:1)vac6tamC=(3:-3:1).

: B,



