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CHUYEN DE VECTO: PHEP CONG VA PHEP TRU HAI

VECTO

Trong vat ly, khi hai luc cung tac dong vao mot vat, hgp luc cla ching dugc xac
dinh theo quy tac hinh binh hanh. Quy tac nay chinh la mét ('ng dung cta phép
cOng vecto. Bai hoc nay sé téng hgp day dua cac kién thic vé phép cdng va

phép trir hai vecto, nén tdng quan trong trong chuong trinh Hinh hoc 10.

I. Phép cong hai vecto
1. Pinh nghia téng cua hai vecto
Cho hai vecto \(\vec{a}\) va \(\vec{b}\). LAy mot diém A tuy y, vé \(\vec{AB} = \vec{a}\)

va \(\vec{BC} = \vec{b}\). Khi dé, vecto \(\vec{AC}\) dugc goi la tong cua hai vecto

\(\Wec{al}\) va \(\wec{b}\).

Céng thurc:\(\vec{AC} = \vec{a} + \vec{b}\)

Vi du minh hoa:

e Vi du 1: Cho hinh chit nhat ABCD c6 AB = 3, AD = 4. Goi M la trung diém

cla BC. Tinh téng cla hai vecto \(\vec{AB}\) va \(\vec{AM}\).
Phén tich: Ta khéng thé cOng truc ti€p. Ta can tim mot vecto bang vecto
\(\vec{AM}\) ma c6 diém dau la B. Tuy nhién, cach ti€p can nay phuc tap. Ta

sé st dung cac quy tac cong sé hoc dudi day dé gidi quyét dé dang hon.
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e Vi du 2: M6t con thuyén di chuyén tir bo A sang bd B ciia mot dong séng vaéi
van toc riéng la \(\vec{v_t}\). Dong nudc chdy vdi van téc \(\vec{v_n}\). Van téc
thuc té cla con thuyén la téng cla hai van toc trén: \(\vec{v} = \vec{v t} +

\vec{v_n}\).
2. Cac quy tac céng vecto
Pé don gian héa viéc tim téng hai vecto, ta cé cac quy tac sau:
a. Quy tac ba diém
V4i ba diém A, B, C bat ky, ta lubn co:
C6ng thic:\(\ec{AB} + \vec{BC} = \vec{AC}\)

Giai thich: Quy tdc nay dung dé cong hai'vecto ma di€m cudi cla vecto thi
nhat trung vaéi diém dau cla vecto tht hai. Két qua la vecto c6é diém dau la

diém dau cla vecto thir nhat va diém cudi la diém cudi cla vecto th& hai.
Vi du minh hoa:

e Vi du 1: Cho 4 diém A, B, C, D. R4t gon bi€u thirc \(P = \vec{AB} + \vec{BC} +
\vec{CD}\).
Gidi: Ap dung quy tac ba diém, ta cé:

\(P = (\vec{AB} + \vec{BC}) + \vec{CD} = \vec{AC} + \vec{CD} = \vec{AD}\).

e Vi du 2: Cho tam giac ABC. Goi M, N, P lan lugt la trung diém cla AB, BC,
CA. Chirng minh rang \(\vec{AM} + \vec{M N} + \vec{NP} = \vec{AP}\).
Gidi: Ap dung quy tac ba diém lién tiép:
VE tréi = \((\vec{AM} + \vec{MN}) + \vec{NP} = \vec{AN} + \vec{NP} = \vec{AP})) (V&

phai). Vay dang thirc dugc chirng minh.
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b. Quy tac hinh binh hanh
Cho hinh binh hanh ABCD, ta cé:
Cong thuec:\(\vec{AB} + \vec{AD} = \vec{AC})

Giai thich: Néu hai vecto c6 chung diém dau (A), téng clta chldng la vecto

duong chéo (AC) cua hinh binh hanh dugc tao béi hai vecto dé.
Vi du minh hoa:

e Vi du 1: Cho hinh chir nhat ABCD c6 tam O, AB = 3, AD = 4. Tinh d0 dai cua
vecto \(Wec{u} = \vec{AB} + \vec{AD}).
Gidi: Vi ABCD la hinh ch{t nhat (cling 1a hinh binh hanh), theo quy tac hinh
binh hanh, ta c6 \(\vec{AB} + \vec{AD} = \vec{AC}\).
Do dé, \(J\wec{u}| = \Wec{AC}| = AC\).
Xét tam giac vudéng ABC, theo dinh ly Pytago: \(AC =\sqrt{AB"2+ BC"2} =
\sqrt{3~2 + 422} =\sqrt{25} = 5\).

Vay do dai vecto \(\vec{u})) la 5.

e Vi du 2: Cho hinh thoi ABCD canh a, géc BAD = 60 d6. Tinh \()\vec{AB} +
\vec{AD}|\).
Giai: Theo quy tac hinh binh hanh, \(\vec{AB} + \vec{AD} = \vec{AC}\).
Do ABCD la hinh thoi cé géc A = 60 do nén tam gidc ABD la tam giac déu,
suy ra BD = a.
Tam giac ABC la tam giac can tai B. D€ tinh AC, ta goi O la giao di€ém hai
duong chéo. AO vubéng goc vai BD. \(AO =\sgrt{AB"2- BO"2} =\sgrt{a"2 - (a/2)" 2}
= a\sgrt{3}/2\).

Vay \(AC = 2A0 = a\sgrt{3}\). Do dé, \(|\vec{AB} + \vec{AD}| = AC = a\sqrt{3}\).
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Il. Tinh chat caa phép céng cac vecto

Phép cong vecto cé cac tinh chat tuong tu phép cong céc so:

e Tinh chat giao hoan: Vdi hai vecto \(\vec{a}\), \(\vec{b}\) bat ky, ta co:
\(\Wec{a} + \vec{b} = \vec{b} + \vec{a}\)

e Tinh chat két hgp: Vdi ba vecto \(\vec{a}\), \(\vec{b}\), \(\vec{c}\) bat ky, ta co:
\((\vec{a} + \vec{b}) + \vec{c} = \vec{a} + (\vec{b} + \vec{c})\)

e Tinh chat cua vecto-khéng: Vi moi vecto \(\vec{a})), ta co:
\(\vec{a} + \vec{0} =\vec{0} + \vec{a} = \vec{a}\)

Vi du vé ap dung tinh chat:

RUt gon bi€u thic \(M = \vec{PQ} + \vec{RS} + \vec{QR} + \vec{SP}\).

Giai: Si dung tinh chat giao hoan va két hop, ta nhdm céc vecto thich hop:

\(M = (Wec{PQ} + \vec{QR}) + (\ec{RS} + \vec{SP})\)

Ap dung quy tac ba diém:

\(M = \vec{PR} + \vec{RP}\)

Hai vecto \(\vec{PR}\) va \(\vec{RP})) la hai vecto d6i nhau nén téng cla ching
bang \(Wec{O}).

Vay \(M =\vec{O}\).

I1l. Phép tru hai vecto

1. Vecto doi

Pinh nghia: Vecto doi cia vecto \(\vec{a}\) la mot vecto cd cung dé dai nhung

nguoc hudng véi vecto \(\vec{a})). Ki hiéu la \(-\vec{a}\).
Tinh chat:
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e Moi vecto déu cé vecto doi. Vecto doi cta \(\vec{0}\) la chinh né.

e T6NQg clia MOt vecto véi vecta déi ctia nd ludn bang vecto-khodng: \(\vec{a} + (-

\vec{a}) = \vec{O}\).

e V&i hai diém A, B, ta co: \(\vec{BA}\) la vecto doi cta \(\vec{AB}\), tirc la

\(\vec{BA} = -\vec{AB}\).
Vi du minh hoa:

e Vi du 1: Cho tam gidc déu ABC canh a. Vecto déi clia \(\vec{BC})) la vecto

\(\vec{CB}\). Ca hai déu c6 do dai la a.

e Vi du 2: Cho hinh binh hanh ABCD. Vecto doi cta \(\vec{AB}\) la \(\vec{BA}\)

hoac \(\vec{CD}\) (vi \(\vec{CD}\) cung d0 dai va ngugc hudéng véi \(\vec{AB}\)).
2. Pinh nghia hiéu cua hai vecto

Hiéu cla hai vecto \(\vec{a}\) va \(\vec{b}\) lIa téng cla vecto \(\vec{a}\) va vecto doi

cta \(\ec{b}\).

Cong thuec:\(\vec{a} - \vec{b} = \vec{a} + (-\vec{b})\)
3. Quy tac tru

Véi ba di€Em O, A, B bat ky, ta coé:

Coéng thic:\(\vec{OB} - \vec{OA} = \vec{AB}\)

Giai thich: Quy tac nay dung dé tim hiéu hai vecto cé chung diém dau (0). Két
qud la vecto c6 diém dau la diém cubi cla vecto trir (A) va diém cudi la diém

cudi cla vecto bj trir (B).
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Vi du minh hoa:

e Vi du 1: Cho tam gidc ABC. Hay biéu dién vecto \(\vec{AB}\) theo cac vectao cd
di€ém dau la C.
Gidi: Ap dung quy tac tri, ta cé: \(\ec{AB} = \vec{CB} - \vec{CA}\).

e Vidu 2: Cho 4 diém A, B, C, D. Chitng minh rang \(\vec{AB} - \vec{AD} =
\vec{CB} - \vec{CD}\).
Gidi:
VE trai: \(\vec{AB} - \vec{AD} = \vec{DB}\) (theo quy tac tri).
VE& phai: \(\vec{CB} - \vec{CD} = \vec{DB}\) (theo quy tac trur).

Vi vé trai bang vé& phai, dang thic dugc chirng minh.

IV. So sanh cac quy tac va van dung

Bang tdm tat cac quy tac co ban:

Céng thuc Pac diém nhéan dang

Quy tac ba di€ém  \(\vec{AB} +\vec{BC}  NOi ti€p nhau (di€m cudi vecto

= \vec{AC}\)

(cong) truge la diém dau vecto sau).

Quy tac hinh binh  \(\vec{AB} + \vec{AD} ) .
Chung diém dau.
= \vec{AC}\)

hanh (cong)

\(\vec{OB} - \vec{OA}

tac tru Ch diém dau.
Quy tac tr  \ec{AB}) ung diém dau
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Bai tdp van dung téng hop
Vi du 1: Chitng minh dang thic vecto

Cho t& gidc ABCD. Goi M, N lan lugt la trung diém cta AD va BC. Chitng minh
rang \(\vec{MN} = \frac{1}{2}(\vec{AB} + \vec{DC})\).

Giai:

Ta sé chen diém A va D vao vecto \(\vec{MN}\) theo quy tac ba diém.

\(\vec{M N} = \vec{MA} + \vec{AB} + \vec{BN}\) (1)

Tuong tu, ta chén diém D va C:

\(Wec{M N} = \vec{M D} + \vec{DC} + \vec{CN}\) (2)

CoOng Vvé theo Vvé cla (1) va (2):

\(2\vec{M N} = (\wec{M A} + \vec{M D}) + (\vec{BN} +\vec{CN}) +\vec{AB} + \vec{DC}\)

Vi M la trung di€ém AD nén \(\vec{MA} + \vec{M D} =\vec{O}\).

Vi N la trung diém BC nén \(\vec{BN} #\Wec{CN} = \vec{0}\) (do \(\vec{CN} = -\vec{NC}\)
va \(\vec{BN} =\vec{NC}\) la sai, phai la \(\vec{NB} + \vec{NC} = \vec{0}\). \(\vec{BN}\) va
\(\vec{CN}\) khéng ddi nhau. Chinh lai: \(\vec{BN}\) va \(\vec{NC}\) la hai vecto bang
nhau, nhung \(\vec{CN} = -\vec{NC}\) nén \(\vec{BN} + \vec{CN} = \vec{BN} - \vec{NC} \ne
\vec{0}\). Ta can cé \(\vec{NB} + \vec{NC} = \vec{O}\)).

Do N la trung di€ém BC nén \(\vec{NB} + \vec{NC} = \vec{0}\). Ta cé \(\vec{BN} = -
\vec{NB}\) va \(\ec{CN} = -\vec{NC}\). Do dd \(\vec{BN} + \vec{CN} = -(\vec{NB} +
\vec{NC}) = -\vec{0} = \vec{0}\).

Vay \(2\vec{M N} = \vec{0} + \vec{0} + \vec{AB} + \vec{DC}\).

Suy ra \(Wec{MN} = \frac{1}{2}(\vec{AB} + \vec{DC})\) (dpcm).
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Vi du 2: Tim tap hop diém

Cho hai diém A, B c6 dinh. Tim tap hop diém M sao cho \(\vec{MA} + \vec{MB}| =
\ec{MA} - \ec{MB}|\).

Giai:

Goi | la trung diém cla AB. Theo quy tac trung diém (moét hé quad cla quy tac
cong), ta cé \(\vec{MA} + \vec{MB} = 2\vec{MI}\).

Theo quy tac trir, ta c6 \(\vec{MA} - \vec{M B} = \vec{BA}\).

Pang thic da cho tra thanh: \(J2\vec{M1}| = \vec{BA})\).

\(2]\ec{M1}| = |\ec{BA}| \Rightarrow 2MI = BA\).

\(MI = \frac{BA}{2}\).

Vi A, B c6 dinh nén d6 dai doan AB khong d6i. Do dé, di€ém M ludn cach trung
diém | cia AB moét khodng khéng dGi R = AB/2.

Vay tap hop céc diém M la duong tron tam | (trung di€ém clda AB) va ban kinh R

= AB/2.
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