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Tong hop kién thuc: Tich vé huéng cua hai vecto
va ung dung

Chuyén dé nay cung cap mot céi nhin toan dién vé tich vo hudéng, mot céng cu
todn hoc manh mé trong hinh hoc phang, gilp giadi quyét nhiéu bai toan lién

quan dén gdéc va khoadng cach.
1. Goc gitra hai vecto

Pinh nghia

Cho hai vecto & va B déu khac vecto-khdng. TU mot diém O bat ki, ta vé céac
vecto OA— = § va OB- = B. Khi dé, géc AOB dugc goi la géc gilra hai vecto & va

B.

Ki hiéu: (&, B)

Quy udc: 0° = (&, b) = 180°

Néu (&, B) = 90° thi ta ndi d va B vudng gbc véi nhau, ki hiéu la § L B.

Néu (&, B) = 0° thi hai vecto cung hudng.

Néu (&, B) = 180° thi hai vecto nguoc huéng.

Vi du minh hoa

1. Vi du 1: Cho tam gidc ABC déu. Tinh géc gilra (AB—, AC-).

Giai: Goc gilra hai vecto AB— va AC- chinh la géc BAC cla tam giac. Vi tam
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giac ABC déu nén géc BAC = 60°. Vay (AB—-, AC-) = 60°.

2. Vi du 2: Cho hinh vuéng ABCD. Tinh géc gitra (AC-, BD-).
Giai: Trong hinh vudng, hai duong chéo AC va BD vudng géc véi nhau. Vay (

AC-, BD-) = 90°.

2. Pinh nghia Tich vé hudéng cua hai vecto
Cong thuc
Tich vo hudng cula hai vecto & va B la mot s6 (moét dai lugng vo huéng), dugc ki
hiéu la .6 va xac dinh béi cong thirc:
d.b = |d|.|B|.cos(a, b)
Trong do:
e |d| va |B| lan lugt la do dai (md-dun) cda vecto & va b.
e cos(d, B) la cbsin cua goéc tao bdi hai vecto & va B.
Truong hop dac biét: Néu mot trong hai vecto § hoac B la vecto-khong, ta
quy udc tich vé hudng bang 0.
Vi du minh hoa

1. Vi du1: Cho tam gidc ABC déu canh a. Tinh AB—.AC-.

Gigi: Ta c6 |AB-| = a, |AC-| = a va (AB—, AC-) = 60°.

Ap dung ¢béng thuc, ta cé:

AB—- . AC- = |AB-|.|AC-|.cos(AB—, AC-) = a.a.cos(60°) = a2. (1/2) = a?/2.
2. Vi du 2: Cho hinh vuéng ABCD canh a. Tinh AB-.AD-.

Giai: Ta c6 |AB-| = a, |AD-| = a. Géc gilta AB— va AD- la goc BAD = 90°.
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Vay AB—.AD- = a.a.cos(90°) = a2.0 = 0.

3. Cac tinh chat cta Tich voé hudng
Véi ba vecto &, B, ¢ bat ki va moi so thuc k, ta cé cac tinh chat sau:

e Tinh chat giao hoan:5.B6 = B.3

e Tinh chat phan phéi doéi véi phép céng vecto:4.(B + ¢) = 4.B + &.¢
o Tinh chét két hop véi sé thuc:(kd).B = k(4.5) = &.(kb)

e Binh phuong vo hudng:&2 = 4.8 = |d|.|d|.cos(0°) = |d|2. Pay la moét tinh
chat cuc ky quan trong, lién hé truc tiép tich vé huéng véi dé dai vecto. Tu

day suy ra |3| = V&2
Hé qua quan trong:
e (8+DB)2=35>+23.6+ B2=|3]> +2&.5 + |B|?
e (8-b)2=82-23.6+B>=|8]?-23.6 + |B|]?
e (8§ + B)(d-DB) =8?-B2=|3|?-|B|?
4. Biéu thuc toa dé cta Tich vé huéng
Trong mat phang toa do Oxy, cho hai vecto & = (a1, az) va B = (b1, b2).
Cong thuc
Tich vo huéng cua & va B dugc tinh bang céng thirc don giadn sau:
d.b = ai.b1 + az.b:

DPay la cong thic dugc st dung thuong xuyén nhat trong cac bai toan toa do.
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Vi du minh hoa

1. Vidu 1: Cho d = (2; -3) va V = (5; 4). Tinh 4.v.
Gidi: Ap dung c6ng thic, ta cé:
dgv=25+(3)4=10-12 = -2.
2. Vi du 2: Cho ba diém A(1; 1), B(3; 2), C(4; -1). Tinh AB-.AC~.
Gidi:
Trudc hét, ta tim toa db cac vecto:
AB- = (3-1; 2-1) = (2; 1)
AC- = (4-1; -1-1) = (3; -2)
Sau dd, tinh tich vbé hudnag:

AB- AC-» =23+1.(-2)=6-2 =4,

5. Ung dung cta Tich vé huéng

a. Tinh dé dai cua vecto va khoang cdch giita hai diém

e DO dai vecto: TU tinh chat binh phuong vé hudng, do dai clia vecto & = (aa,
az) la: |d| = Va2 = V(a2 + az?)

» Khoang cach giita hai di€m: Khoang cach gilta hai diém A(Xa, Ya) va B(Xe,
ye) chinh'la d6 dai cua vecto AB— = (Xe - Xa; Ye - Ya). Do d6: AB = |AB-| =

\/((Xe - Xa)2 + (ye - Ya)z)
Vi du

Tinh khodng cach gilra hai diém M(2; -1) va N(5; 3).
Giai: Ta c6 vecto MN- = (5-2; 3-(-1)) = (3; 4).

Khoang cach MN = |[MN-| = V(32 + 42) = V(9 + 16) = V25 = 5.
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b. Tinh gdéc giira hai vecto

Tu cdng thic dinh nghia .6 = |d].|B|.cos(d, B), ta suy ra cong thuc tinh césin

cla géc gilra hai vecto:
cos(d, B) = (4.B) / (|d].|B|)
Trong hé toa do, véi § = (a1, az2) va B = (b1, b2), cong thic trd thanh:

cos(d, B) = (a1.b1 + az.b2) / (V(a12 + az2) . V(b12 + b22))
Vi du

Cho hai vecto i = (3; 1) va vV = (2; 4). Tinh gbc gitra hai vecta nay:.

Giai:

1. Tinh tich v6 huéng: 4.v=3.2+ 1.4 =6 +4 = 10.

2. Tinh d6 dai moi vecto:

|d] = V(32 + 12) = V10

V] = V(22 + 42) = V20 = 2V5

3. Tinh cbsin cua gdc:

cos(d, v) =10/ (V10.2V5) =10/ (2V50) =10/(2.5v2) =10/ (10v2) = 1/V2.

4. Suy ra goc: (U, v) = 45°.
c. Ching minh hai vecto vuong goc

Pay la mot trong nhitng itng dung manh mé nhat. Hai vecto (khac vecto-khoéng)
vudng goc vaéi nhau khi va chi khi géc gitra chdng bang 90°. Khi dé cos(90°) =

0.
dlbeab=0

Trong hé toa dé:
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albeaibr+az.b2=0

Vi du

Tim gia tri cia m dé vecto § = (m; 2) vuodng goc véi vecto B = (3; -6).

Giai:
PéE3F L Bthid.B =0.

Tacé:m.3+2.(-6)=0

3m-12=0
o 3m =12
o m =4,

Vay véi m = 4 thi hai vecto da cho vuéng gdéc véi nhau.

6. Bai tap van dung téng hop

Bai 1

Cho tam giac ABC cé toa db cac dinh la A(1; 2), B(5; 2), C(1; 5).
1. Chirng minh tam giac ABC vudng tai A.

2. Tinh chu vi va dién tich tam giac ABC.

3. Tinh goc B cua tam giac.

Loi giai:

a. Ta tinh toa do cac vecto canh:

AB- = (5-1; 2-2) = (4; 0)

AC- = (1-1; 5-2) = (0; 3)

Tinh tich v6 huéng: AB-».AC-» =4.0 + 0.3 = 0.
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Vi AB-».AC— = 0 nén AB—» 1 AC-. Vay tam giac ABC vudng tai A.

b. Tinh d6 dai cac canh:

AB = |AB-| = V(42 + 02) = 4

AC = |AC-| = V(0% + 32) = 3

BC = v((1-5)% + (5-2)?) = V((-4)? + 32) = V(16+9) = V25 = 5.

Chu vi tam gidc ABC=AB+ AC+BC=4+3 +5 =12.

Vi tam gidc vudng tai A, dién tich S = (1/2) * AB* AC = (1/2) *4 * 3 = 6.

c. Tinh géc B. Goc B la géc gilra hai vecto BA— va BC-.
BA- = -AB- = (-4, 0)

BC- = (1-5; 5-2) = (-4; 3)

cos(B) = cos(BA-, BC-) = (BA-.BC-) / (|BA=|.|BC~|)
BA-.BC- = (-4).(-4) + 0.3 = 16

|BA-| = 4

|BC-| =5

cos(B) =16/(4 *5) =16/ 20 = 4/5.

Vay géc B = 36.87°.
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