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Tong hop phuong phdp chiing minh hai duong
thang vudng goéc bang tich vé huéng

Trong chuong trinh Hinh hoc khéng gian I6p 11, viéc ching minh hai dudng
thang vuéng géc la mot dang todn nén tdng va quan trong. C6 nhiéu phuong
phap dé gidi quyét bai todn nay, trong dé s dung tich vé hudng cta hai vecto
la moét cong cu manh mé, truc quan va thudng dugc dp dung, dac biét khi bai

toan c6 thé gan véi hé truc toa do.

1. Kién thuc nén tang: Tich vdé huéng cua hai vecto trong
khoéng gian

Trudc khi di vao phuong phap chinh, chidng ta can nam viing cac kién thic c6t
10i vé tich vO hudng.

a. Dinh nghia tich vo hudng

Cho hai vecto @ va B khac vecto-khong. Tich vo huéng cla & va B la mot so, ky
hiéu la &.B, dugc xac dinh bdi cong thic:

d.b=|a|.|b|.cos(a, b)

Trong do:

e |d| va |B| lan luot la d6 dai (m6-dun) cla vecto & va bB.

e cos(d, B) la cOsin cua gdéc tao bdi hai vecto & va B.

Truong hop dac biét: Néeu @ = 0 hoac B =0, taquy uécad. b = 0.
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b. Biéu thuc toa dd cua tich vé huéng

Trong khong gian v&i hé toa d6 Oxyz, cho hai vecto i = (X1, y1, Zz1) va Vv = (X2,

y2, 22). Tich v6 hudng cla chiling dugc tinh bang c6ng thic:

U.v=xiXz2 + y1y2 + 212>

bay la cobng thuc cuc ky quan trong va dugc st dung thudng xuyén trong cac

bai toan tinh toan.

c. Tinh chat cua tich vé huéng

Véi ba vecto bat ky &, B, ¢ va mot s6 thuc k, ta cé cac tinh chat sau:

e Tinhgiaohoan:d.B=56.d

e Tinh phan phoi déi véi phép cong vecto:d@.(Bb+¢)=a.B+38.¢C

e Tinh két hgp véi phép nhan soé thuc: (k&) . B = k(a . B)

e Binh phuong v6 huéng: @2 = a . a = |d|?

e Tinh chat quan trong nhat: Hai vecto & va B (khac vecto-khong) vuong
g6c véi nhau khi va chi khi tich vdé huéng ctia ching bang O.

dlbea.b=0

2. Phuong phap ching minh hai duong thang vuéng géc

a. Co sé ly thuyét

Phuong phép nay dua trén mai lién hé gilta géc cha hai dudng thang va gdéc cla

hai vecto chi phuong (VTCP) cla chung.

Cho hai dudng thang A: va Az |an lugt c6 VTCP la ui va uz. Ta c6:
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Al Ao ui luzeuzi..uz=0

Nhu vay, dé€ ching minh hai dudng thang vudng goc, ta chi can ching minh tich

vd hudng cda hai VTCP clia ching bang O.
b. Cac budc giai toan téng quat
P& chiing minh dudng thang a vuéng gdéc véi dudng thang b, ta thuc hién theo

cac budc sau:

1. Buéc 1: Xac dinh VTCP ctGa hai duong thang.
o Chon mdt vecto @ lam VTCP cla dudng thang a (d phai c6 gid song song

hoac trung vai a).

o Chon mdt vecto v lam VTCP cla dudng.-thang b (¥ phai c6 gid song song

hoac trung vai b).

2. Budc 2: Tinh tich voé huéng @ . v.
o Né&u bai todn cé san toa do, ta dung cong thirc toa do: @ . V = XaX2 + yiy>

+ Z12>.

o Néu bai todn khong c6 toa do (hinh hoc khdong gian thuan tdy), ta co thé

bién déi vecto, sir dung céc tinh chat cda tich vé hudng dé tinh toan.

3. Budc 3: Két luan.
o Néu két qua @ . v = 0, ta két luan hai dudng thang a va b vuéng gdéc vdi

nhau.

o Néu két qud khac 0, chiing khdong vubéng géc.
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3. Vi du minh hoa chi tiét

Vi du 1: Bai todn trong hinh lap phuong

Pé bai: Cho hinh l1ap phuong ABCD.A'B'C'D' cé canh bang a. Ching minh rang

duong chéo AC vudng goc véi duong chéo B'D'.

Cach gidi 1: SU dung phuong phap toa do héa

1. Chon hé truc toa do: Gan hé truc toa d6 Oxyz sao cho goc O trung véi dinh
A, tia Ox trung véi AB, tia Oy trung véi AD, tia Oz trung vai AA'.

2. Xac dinh toa do cac dinh:

o A(0; 0; 0)
o B(a; 0; 0)
o C(a; a; 0)
o D(0; a; 0)
o A'(0; 0; a)
o B'(a; 0; a)
o D'(0; a; a)
3. X&c dinh VTCP:
o Pudng thang AC c6 VTCP la AC = (a-0; a-0; 0-0) = (a; a; 0).

o Budng thang B'D' c6 VTCP |a B'D" = (0-a; a-0; a-a) = (-a; a; 0).

4. Tinh tich vé hudng:

AC.BD'=a.(-a) +a.a+0.0=-a>+a>+0=0
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5. K&t ludn: Vi tich v6 hudng cla hai VTCP bang 0 nén dudng thang AC vudng
géc véi dudng thang B'D'.
Cach gidi 2: S& dung phuong phap bién déi vecto

1. Chon cac vecto co s6: Dat AB = X, AD = y, AA" = 2. Do day la hinh lap
phuong nén [%| = [§| = |Z2| =ava X L ¥, § L 2 2 L % Suy ra: X.§ = §.2 = 2.
x = 0.

2. Biéu dién vecto can tinh:

cAC=AB +AD=X+y
ocoB'D'=A'D'-A'B'=AD-AB =y - X

3. Tinh tich vé hudéng:
AC.BD'=(xXx+y).(y-X)=Xy-XX+ y.y-y.X
=0-|X]?+ |y|?-0=-a2+a2=0

4. Két luan: Vay AC 1L B'D%

Vi du 2: Bai toan trong hinh chop

Pé bai: Cho hinh chép S.ABCD cé ddy ABCD la hinh thoi tam O, canh a. Cé SA

= SC = a va SB = SD. Ching minh rang SO L BD.
Cach giai:
1. Xac dinh VTCP:

o Pudng thang SO c6 VTCP la SO.

o Puong thang BD c6 VTCP la BD.
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Ta can chiing minh SO . BD = 0.

. Bién doi vecto:

o Vi O la trung diém cua AC va BD, ta c6: SO = (SA + SC)/2

o Taclng c6: BD = SD - SB

. Tinh tich vé hudng:

SO .BD = (1/2)(SA + SC) . (SD - SB)

= (1/2) (SA.SD - SA.SB + SC.SD - SC.SB)

Bay gio, ta sé sir dung giad thiét vé do dai cac canh. Xét cac tam giac:

o ASAC can tai S (SA=SC=a) c6 SO la trung tuyén nén ciing la dudong cao

=> SO 1 AC.

o ASBD can tai S (SB=SD) c6 SO la trung tuyén nén cling la dudng cao =>

SO 1 BD.

Céach tiép can nay dan dén két luan truc tiép. Tuy nhién, dé€ minh hoa cho

tich vo hudng, ta cé thé lam nhu sau:
Xét tam gidc SBD can tai S, SO la trung tuyén. Ta cé:

SO .BD = SO . (OD - OB) = SO . (20D) (vi O la trung di€ém BD nén OB = -

OD)
Ta lai c6:SD = SO + OD va SB = SO + OB = SO - OD.
Do SB = SD nén SB2 = SD=2.

& |SB|2 = |SD|? » SB? = SD?
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< (SO - OD)? = (SO + OD)?

& SO0? - 250.0D + OD? = SO? + 250.0D + OD?
« -250.0D = 250.0D

< 450.0D = 0  SO.0D = 0.

Do BD = 20D, nén SO.BD = 2(S0.0D) = 0.

4. Két luan: Vay SO L BD.
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4. Luu y va cac 1o6i sai thuong gap

Luu y / Loi

sai

Xac dinh sai

VTCP

Loi tinh toan

Nham lan

vuong goc

va chéo

nhau

Lam dung

toa do hoa

M6 ta va cach khac phuc

VTCP cla dudng thang AB la vecto AB hodc cac vecto clng
phuong vaGi né (k.AB). Tranh nham lan véi vecto phap tuyén
cla mat phang. Can chon céc vecto cé gid song song hoac

tring véi dudng thang.

Khi tinh tich vé huéng bang toa d6, can can than véi dau cua
cac thanh phan. M6t 16i nho vé dau cé thé lam két qua tur 0

thanh khac 0. Hay kiém tra lai phép tinh nhan va cong.

Phuong phap tich v6 hudéng bang 0 chitng minh dugc hai
dudng thang cé phuong vudng géc. Ching cd thé cat nhau va
vudng géc, hodac chéo nhau ma van vudng goéc. Diéu kién nay

chi ndi vé gdc, khéng néi vé vi tri tuong doi (cat hay chéo).

Phuong phap toa do hda rat manh, nhung doéi khi viéc chon
hé truc phuc tap hodc tinh todn toa dd cong kénh. Vi mot so
bai todn cé san cac yéu té vubng goc, viéc bién déi vecto
thuan tdy (nhu vi du 1, cach 2) cé thé nhanh va thanh lich

hon.

Tém lai, viéc sir dung tich v6 hudng la mo6t coéng cu hiéu qua dé gidi quyét cac

bai todn chdng minh vudéng gdéc trong hinh hoc khéng gian. Hoc sinh can nam
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linh hoat luya chon phuong phap t6i uvu cho ting bai todn cu thé.

Vidocu.com - Chia sé tai liéu hoc tap mién phi Trang 9/9



