EE Van di 2

Chimg minh céc déng thitc vé vecto co lién quan dén tich vo huong

1. Phuong phap

e Sir dung tinh chat phéan phoi cua tich vo hudng déi véi phép cong cic vecto.

—_— — —_— — ——

» Dung quy tac ba diém AB+ BC = AC hay quy tac hiéu AB=0B—-0A ,

2. Cacvidu
Vi du 1. Cho tam giac ABC. Chiing minh réng v6i diém M tuy y ta c6

e — e —— b e ————s

MA.BC + MBCA+MC.AB=0.

GIAI
Tacé MA.BC = MA.(MC - MB) = MAMC — MA.MB (1)
MB.CA = MB.(MA — MC) = MB.MA —- MB.MC 2)
MC.AB = MC.(MB — MA) = MC.MB - MC.MA (3)

Cong cdc két qua tir (1), (2), (3) ta duogc :

e, == e s=me ey g

MA.BC+MB.CA+MC.AB=0.

Vi du 2. Cho O la trung diém cla doan thang AB va M 1a mot diém tuy y.
Chimg minh réng : MA.MB = OM? — OA?.

GIAI

—_— —  —

Taco MAMB=(MO+0A).(MO+OB)

= MO + MO.(OA+OB)+OA.OB = MO — OA
b
0
S —2

(vi OA+OB=0 vi OA.OB=—0A ).
T 2 IR i G 2
Vay MA.MB=0M* —0A> (vi OA” =0A>, MO™ =0OM?).
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Vi du 3. Cho tam giac ABC véi ba trung tuyén la AD, BE, CF.

— et e — e — —

Chiing minh rang BC.AD + CABE + AB.CF =0.
GIAI
Tacé  AD= %{Eﬁ AC) (h.2.10).

—— — — — —

Dodé  2BC.AD=BC.(AB+ AC)

e — ——

= BC.AB+ BC.AC. (1)

—_— e —

Tuong tr 2CA.BE =CA.BC+CABA  (2)

—_— ——+ —_—

ZAB CP AB.CB+AB.CA. (3)
Tu (1), (2), (3) ta suy ra Hinh 2.10

—_— —_— s —_—

2(BC.AD+CA.BE + AB.CF)=

e s e ————

hay BC.AD+CABE+ ABCF =0.

@ Van di 7

Ching minh sy vudng goc clia hai vecto va hai duong Lhéng

1. Phuong phdp

Str dung tinh chét cua tich vo huéng : albeab=0.

2. Cdcvidu

Vi du 1. Cho tam giac ABC c6 gbc A nhon.
Vé bén ngoai tam giac ABC cac tam giac
vudng can dinh A la ABD va ACE. Goi M la
trung diém cla BC. Ching minh rang AM
vudng goc voi DE.

GIAI
Ta chiing minh AM.DE =0 (h.2.11). Hinh 211
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Taco

—_— —t @ —

2AM.DE = (AB+ AC)AE — AD)

— ——t — e —

= AB.AE - AB.AD + AC.AE - AC.AD

—f c— ——

= AB.AE-AC.AD

= AB.AE.cos(90° + A)— AC.AD cos(90° + A)
=0
(viAB=AD, AE = AC).

Viy AM L DE suy ra AM vuong goc vai DE.

Vi du 2. Cho hinh ch nhat ABCD cé AB=ava AD = aV2.

Goi K la trung diém clia canh AD. Chig minh ring BK vuéng géc véi AC .

GIAI
Goi M la trung diém cua canh BC. A K c
Can ching minh BK.AC =0 (h.2.12). '
Taco B = 5 + B = BA + 1 D ; ;
Viy BK.AC = (BA+—AD)(AB+ AD)
2 Hink 212

—_— —— ———

| e ] i
= BA.AB+ BA.AD + EAD,AB + > AD.AD
=" +0+0+ %(a\/i)’-’ = 0.
Do do g.E=[}.T¢1 c6 BK vuong goc voi E

E VYan di 4

Bicéu thic toa dé cla tich vo huong va céc ing dung : tinh do dai clia mét
vecto, tinh khodng cach gitta hai dicm, tinh goe gitra hai vecto
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1. Phuwong phap

o Cho hai vecto @ = (a,; a) Vi b = (b, ; b)). Tacé a.b =ab, +ab, .

IJQ
= .h'i+hf ;

e Cho hai diém A = (x, : y,), B= (xz: v,).

' Y

e Cho vecto u = (u, ; u,). Tacod lu

: =t _ 3 D
TacuAB=|AB|=\/(,1H—_rA] £ =y )* .

e Tinh goc giira hai vecto a= (a,: a,) va b = (b, :b,):
- _,) i a,b, +(£2h2

cns(a,!} == ;
lal Bl Ja? +a2 |57 +12

2. Cacvidu
Vi du 1. Trong mat phdng Oxycho A= (4:6),B=(1:4),C= (7 %}.

a) Chitng minh rang tam giac ABC vudng tai A.
b) Tinh d6 dai cac canh AB, AC va BC cla tam giac do.

GIAI
g g L A
a) Taco AB =(-3 ;-2), AC =(3; —5]\.*3

AB.AC =(-3)3+ (—2}.[—%) = ),

Viy AB vuong goc vdai A—C va tam giac ABC vuong tai A.

b) AB=|aBl=Vo+a =13,

,a'nf:=|EE?’|=\/9+ﬂ=”“r’r .
4 2

Tacé6 BC=(6: —%) v

BC=|BCl=f36+2 =1
4 2

Nhdn xét. C6 thé ching minh tam gidc ABC vuong tai A biang cich chimg
minh ring BC* = AB® + AC”.
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Vi du 2. Tinh goc gilta hai vecto avab trong cac trudng hop sau :

a)a=(1;-2), b=(1;-3);
b)a=(3:-4), b=(4;3);
c)a=(2;5), b=(3;-7).

GIAI
a}cns{a,g)=j;i=w__2}'_(:§l=i=ﬁ_
allal Vi+a1+9 50 2
Vay (a, b)=45"

% s g 344+(—4)3 0
b ' ,b — A Tl =—==
e ) H o 1641678 25

Vay (a, b) =90°.

~ = ab IAEFI=D 29 2
¢) cos(a, b) === = — ‘
G Va+259+49 2002 2

Vay (a, b) =135,

Vi du 3. Trong mé&t phang Oxy cho hai diém A(2 ; 4) va B(1 : 1). Tim toa do
diém C sao cho tam giac ABC la tam giac vuéng can tai B.

GIAI
Gia sir diém C céin tim ¢6 toa do 1a (x ; y). Pé AABC vuong cén tai B ta
phai c6 :
E.RP:U ¥h
BA| = |BC]
v6i BA =(1;3)va BC (x—1;y-1).
Diéu do co nghiala :
L(x—D+3.(y=1)=0
S N O |

Hinh 2.13



2.13.

2.14.

2.15.

2.1 6‘

2.17.

x=4-3y
(3-3y)" +(y=1)" =10
x=4-3y
= 3
10y~ —20y = 0.

Giai hé phuong trinh trén ta tim duge toa do hai diém C va C’ thoa min diéu
kién cua bai todn :

C=(4;0vaC =(-2;2)(h2.13).

CAU HOI VA BAI TAP
Cho hai vecto @ v b déu khic vecto 0. Tich vo huéng a.b khi nio
duong, khi nio am va khi nio bing 0 ?

Ap dung tinh chit giao hodn va tinh chit phan phéi cia tich vo huéng hay
chimg minh cic két qua sau day :

o e PR PR e
@+by =lal +[p" +2a5 ;
(@=by> =lal +[B]" -2 ;
— - = —+ -+ 2 — 2
(a+bya-by=la I8l
Tam giac ABC vuong cén tai A va cd AB=AC = a. Tinh :
a) AB.AC ; b) BA.BC ; ¢) AB.BC.
Cho tam gidc ABC c6 AB=5cm, BC =7 cm, CA =8 cm.
a) Tinh AB.AC 16i suy ra gid tri cia goc A ;
b) Tinh CA.CB .

Tam gidac ABC c6 AB=6cm, AC =8 cm, BC =11 cm.

a) Tinh AB.AC va chimg to ring tam gidac ABC c¢6 goc A tu.
b) Trén canh AB ldy diém M sao cho AM = 2 cm va goi N 1 trung diém
cua canh AC. Tinh AM.AN .
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2.18‘

2.1 .91.

2.20.

2.21.
2.2,

2.24,

2.25.

2.26.

2.27.

2.28.

92

Cho tam gidic ABC cin (AB = AC). Goi H 1 trung diém cla canh BC, D 1a
hinh chiéu vuéng gbc cia H trén canh AC, M la trung diém cua doan HD.,
Chimg minh rang AM vuong géc véi BD.

Cho hai vecto @ va b ¢6 lal =5, Bl = 12 va [a+ 5| = 13. Tinh tich vo
huéng a.(a+b) va suy ra goc giira hai vecto @ vi a + b.
Cho tam gidac ABC. Goi H la truc tam cua tam giac va M 1a trung diém cua

canh BC. Ching minh ring MH.MA = %3(;2 .

Cho tam gidc déu ABC canh a. Tinh AB.AC va AB.BC.

Cho i gidc ABCD c¢6 hai duong chéo AC va BD vuéng gbc vai nhau va cat
nhau tai M. Goi P la trung diém cua canh AD. Chiing minh raing MP vuong

goc voi BC khi va chi khi MA.MC = MB.MD .

Trong mat phing Oxy cho tam gidc ABC v6i A =(2;4),B=(-3;1) va
o= <1, Tanki s

a) Toa do diém D dé tif gidc ABCD 1a hinh binh héanh ;

b) Toa do chan A’ cua dudng cao vé tir dinh A.

Trong mat phang Oxy, cho tam gidc ABC véi A = (=1 ; 1), B =(1;3) vA
C =(1;-1). Chimg minh tam gidc ABC la tam gidc vuong cén tai A.

Trong mit phiang Oxy cho bon diém A(—1; 1), B(0; 2), C(3; 1) va D(0 ; -2).
Chitng minh rang tit gidc ABCD la hinh thang cén.

Trong mat phing Oxy cho ba diém A(-1; —1), B(3; 1) va C(6 ; 0).
a) Chitng minh ba diém A, B, C khong thiang hang.
b) Tinh géc B cua tam giiac ABC.

Trong mit phang Oxy cho hai diém A(5 ; 4) va B(3 ; =2). Mot diém M di
dong trén truc hoanh Ox. Tim gi4 tri nhé nhat ciia [MA + MB.

Trong mat phiang Oxy cho bon diém A3 ; 4), B(4 ; 1), C(2 ; =3), D(-1 ; 6).
Chimg minh rang t& gidac ABCD ndi tiép dugc trong mot dudng tron.



§3. CAC HE THUC LUONG TRONG TAM GIAC
VA GIAI TAM GIAC

CAC KIEN THUC CAN NHO
Cho tam gidc ABC ¢6 BC = a, CA = b, AB = ¢, dudng cao AH =h_va cic
duong trung tuyén AM =m_, BN =m, . CP =m_(h.2.14).

1. Dinh li cosin
a® =b" +¢* —=2bccos A
b2 =a® +¢> —2accos B

2 i G
¢ =a +b" -2abcos C.

Hé qua :
+ S 2
b 4+¢" —a
COsA= — ;
2be
Hinh 214
(:2 +a::2 —bz
cosB= ———;
2ac
2 2 2
. a+b -
cosC= ———.
2ab

2. Dinh li sin

4. P . © 9k Rikvsnidnbdoone tonmgon téetam sk ABC):

sinA sinB sinC

3. Do dai duong trung tuyén cua tam gidc

2 b+t a2 +et)-a’

“” 2 4 4

3 Zy ad
i __=2{c1 +c7)=b ;

b2 4 4

n

) d+b ¢ 2d*+b7)-c
€ 2 4 4 '
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4. Cac cong thire tinh dién tich tam giac
Dién tich § cua tam giac ABC duoc tinh theo cac cong thic :

e § =lah = l.’H’z =l{.‘h_ vai h , h . h lan lugt la cac duong cao cua tam
o R T b 7« e ¥

gidc ABC.
* 5 zlab sinC=—bc sinA=— casinB;
2 2 2

oS =% Vi R 1a ban kinh duong tron ngoai tiép tam gidc ABC ;

e S=prvéi p= -21- (@ + b + ¢) var 1a ban kinh duong tron néi tiép tam giic ABC ;

o S=/p(p-aXp—b)(p—c) v6i p= % (a + b + ¢) (cong thic Hé-rong).

B. DANG TOAN CO BAN

E Van di 1

Tinh mot 88 yéu t& trong tam giac theo mot 88 yéu t& cho trudce (trong
do co it nhat [& mot canh)

1. Phuong phap

e Sir dung tryc ti€p dinh Ii cosin va dinh Ii sin.

e Chon cdc hé thiic lugng thich hop d6i véi tam gidc dé tinh mot s6 yéu 6
trung gian ¢in thiét dé viéc gidi toan thuan loi hon.

2. Cac vidu

Vidu 1. Cho tam giac ABCco b=7cm,c=5cmva CDSA:E.

a) Tinh a, sin A va dién tich S clia tam giac ABC.
b) Tinh dudng cao h_ xuét phat tir dinh A va ban kinh R clia dudng tron

ngoai tiép tam giac ABC.
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GIAI
a) Theo dinh li cosin ta co :

a® =b* +c* -2bccosA=T7° +5° —2.?,5% =32 = a=42 (cm)

Si]‘llz‘i=l—CDSzﬂ=l—%=E:>Sillﬂ=i (vi sin A > 0).
S=-l-hc'sinA=l‘?.5 i—1-4 (cm .
2 2 5

by p oS _ 28 _T2 fend)

il d 4\/5 2
Theo dinh Ii sin: .a 2R = R=—2 4\/_ N2 (cm).

sin A 2sinA 5 4 2
5

Vi du 2. Cho tam giac ABC biét A=60°, b=8cm, c=5cm.
Tinh dudng cao h_ va ban kinh R clia dudng tron ngoai ti€p tam giac ABC.
GIAI
Theo dinh 1i cosin ta co : a® =b* +c* —2bccos A
=8> +5%-2.8.5.cos60° =49
Viay a =7 (cm).

e . 1 . .
Theo cong thitc tinh dién tich tam gidc S = 3 besin A, tacod:

V3

s=L854in60°=L85Y3_10V3 (em?).
2 2 2

Mackhie  S=lan = n 252093 (o
2 e T TaT g7

Tt conmthie: §=22C tict R= ""’;" il ?”F m).
4R Ta03
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