PHAN A. LY THUYET
I. Dinh nghia

1. Tich v hwéng cua hai vecto’ cé cung diém dau
Cho hai vecto OA,OB khac 0 trong mit phing

B

> A
0
- Goc giira hai vectd OA, OB 1a goc giita hai tia OA, OB va duoc ki hiéu 1a (OA,OB).
- Tich v6 hudng cua hai vecto OA va OB 1a mot sb, ki hiéu OA-OB , dugc xac dinh boi cong thirc:
OA-OB =| OA|-| OB |-cos(OA, OB)
Vidu 1. Cho tam giac ABC vudng can tai A va AB=4cm.
a) Tinh d6 dai canh huyén BC.
b) Tinh AB, AC;BA-BC.
Gidi
a) BC = AB+/2 = 44/2(cm)
b) AB-AC = AB|-| AC|-cos(AB, AC) =4-4-cos BAC =16-c0s90" =16-0=0.
BA-BC =| BA|-| BC |-cos(BA, BC)

—4.442 -cos ABC =16+/2 - cos 45° :16\/§-g=

2. Tich v6 hwéng cia hai vec to
Cho hai vecto d,b khéc 0. Léy mot diém O va vé vecto OA=3,0B=h

- Goc giira hai vecto &, b , ki hiéu (&, 5) , 1a gbc gitra hai vecto 601, OB.

- Tich v6 hudng cua hai vecto d va b , ki hiéu ib , 1a tich vo hudng cua hai vecto OA va OB . Nhu vay,
tich vo hudng cta hai vecto a va b 1a mot sé thuc duge xéc dinh boi cong thuc: a-b = a|.|b|-cos(a,b).
Quy wéc: Tich vo hudng clia mot vectd bét ki véi vecto 01as50.

Chuy

- (a,b) = (b,a)

- Néu (a,b) =90° thi ta néi hai vecto a,b vudng goc voi nhau, ki hi¢u a | b hoac b 1 . Khido
a-b=al-|b|-cos90" =0.

- Tich v6 hudng cuia hai vecto cung hudng bang tich hai d dai cua chung.

- Tich v6 huéng cta hai vecto nguoc hudng bing s6 ddi cua tich hai do dai cta ching.
Ta c6 thé chirng minh cha y thi ba nhu sau:

Néu a, b 1a hai vecto (khac 0 ) cung hudng thi (&, 5) =0°. Do do, cos(a, 5) =1. Vi vay,
a-b=a|-|b|-cos(a,b)gal-|b].

Néu mot trong hai vecto a,b 1a vecto 0 thi a-b=0 va |a|-|b|=0 nén a-b=a|.|b|. Cht y thi tu dugc
chirng minh twong ty nhu trén.
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Vi du 2. Cho hinh vudng ABCD tam O c6 do dai canh bang a. Tinh:

+ 7', e —
a) AB-OC b) AB,BD c) AB-OD
Giii
a) Taco: (AB,OC) = (AB, AO) = BAO =45°.
a’ 2 a’

Vay AB.OC = ‘AB‘ \oc\ cos(AB oc) a—— .cos45°=2_ N2 _

JE 22 2

b) V& vecto BE = AB. Ta c6: (ﬁ,@):(ﬁ,@): EBD =135°.
Viy AB-BD =| AB|-|BD|-cos(AB, BD)

—a-av2-cos135° :aZ\/E-%:—az.

c) Vi AB =BE,OD =BO nén (ﬁ,ﬁ)’):(B_E',%')zEBo—lsso
_ _ 2
Viy AB-OD =| AB|-|OD |-cos(AB,OD) = a-— - c0s135° = ~2_-at
JE JE 2 2

II. Tinh chat
Vi hai vecto bat ki a,b va so thuc k tuy v, ta co:

— —

Trong d6, ki hiéu a-d=a? va biéu thic nay dugc goi 1a binh phuwong vo hudng cia vecto a.

Vi du 3. Cho doan thing AB va | 1a trung diém ciia AB . Ching minh ring v6i mdi diém O ta co:
a) Ol -1A+OI-1B=0

") O, AB (08" ~0A" ).

Gidi

a) Vi | latrung diém AB nén IA+1B=0.

Vay Ol -1A+OI-IB=0I -(1IA+1B)=0I -0=0

b) Vi I Ia trung diém AB nén za:@+&@a:%@+a\).

Vay a.ﬁ:%@+@).@_ﬁ):%(cﬁ+a\).cﬁ+%@+a\).(_&\)
:1@@#@\@_1@@_1@&:1(@2_o—Az)
2 2 2 2 2
Vi du 4. Cho tam gi4c ABC vuédng tai A. Tinh: AB-AB+ AB,BC
Giai
AB.AB -+ AB-BC = AB - (AB + BC) = AB- AC
=| AB|-| AC | -cos 90
=AB-AC-0=0
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II1. Mt s6 ing dung
1. Tinh d¢ dai ciia doan thing
Nhan xét
V6i hai diém A, B phén biét, ta co: AB. =| AB 2.
. > —2
Do do6 do dai doan thang AB dugc tinh nhu sau: AB :‘\/ AB .
Vi du 5. (Pinh li coossin trong tam giac) Chirng minh rang trong tam giac ABC, ta c0;
BC? = AB? + AC2—2AB.AC.cos A
Gidi
Tacé: BC =(AC-AB)? = AC +AB —2AC-AB
Suy ra; BC? = AB?+ AC?—2AB- AC -cos(AB, AC) = AB? + AC?> —2AB- AC -cos A.
2. Chirng minh hai dwong thing vudng goc
Nhdn xét: Cho hai vecto bit ki d va b khéc vecto 0. Tacé: 4-b=0<aL1b.
Hai dudng thing AB va CD vudng goc véi nhau khi va chi khi AB-CD =0.

—

Ciing nhu vay, hai duong duong thang a va b vudng goc khi va chikhi G-V =0, trong d6 G =0,V =0, gia
clia vecto I song song hoic tring véi dudng thang a va gia cia vecto V song song hodc tring véi dudng

thang b .

Vi du 6. Cho tam gidc ABC c6 AB=3,AC =4, A=60°. Goi M 1a trung diém ctia BC . V& phia ngoai tam

giac v€ cac tam giac vudng cantai A la ABD va ACE

B M ¢
a) Tinh cac tich v6 huong AB.AE,AC.AD;

b) Biéu dién AM theo AB, AC . Tu d6 chirng minh AM L DE.

D

Gidi
a) Do BAE = BAC + CAE =150",CAD = CAB + BAD =150 nén
AB- AE = AB- AE - cos BAE =3-4-¢0s150° =12~_—f:—6\/§ﬁ~ﬁ
= AC-AD-cosCAD =4-3-¢c0s150° =12~_—;/§:—6J§

b) Ta cé:

ng(ﬁ+m,ﬁ=ﬁ_mmﬁ
=%(E+A—C)~(E—ﬁ):%(E-E+E-E—E-E—E~ﬁ)
ViAB | AD,AC L AE nd AB-AD=0,AC-AE =0

Suy ram-ﬁzé(—aﬁw—ow\@):o. — AM L DE

PHAN B. BAI TAP TU LUAN
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DANG 1. TINH TiCH VO HUONG CUA HAI VECTO, TiNH GOC GIUA HAI
VECTO

Caul. Chotamgidc ABC déu canh a,tam O. Hay tinh:
a). AB.AC
b). AB.BC
c). (@+@)(E—E)
d).(ﬁ+2ﬁ:’)(ﬁ—3ﬁ)

Loi giai

E C

a). AB.AC = ‘ﬁ‘.‘rc‘cos(ﬁ, TC) = AB.AC.c0s60° = a.a.% = a?z

b). AB/BC —~BABC — —|BA|.[BC] cos BA, BC

— _BABC.c0s60° =—aa.— __a
2 2

¢). Goi E 1a trung diém ciia BC c6 OB+OC =20E, AB— AC =CB;
Do d (OB +0C (A8 — AC) - 20E.CE - 2|OE] [CB].cos O, CB)
=2.0E.CBc0s90° =0.

d). Khai trién bi€u thure, ta duoc
D =(AB+2AC)(AB-3BC)=AB —3AB.BC +2AB.AC -6AC.BC

= a® == A% == A
Ch  ring: ABBC =-=; ABAC=""-; ACBC=""

L 3a? a’
Trdd D=a’+—+a’-3a°=—.

Cau 2.  Cho hinh vudng ABCD canh a, tam O. Hay tinh:
a). AB.BC; AB.BD; (EJrE)(ﬁ+E);(E+E+ﬁ)(ﬁ+ﬁ+ﬁ)
b). ON.AB; NAAB vé6i N 1a diém trén canh BC.
c). MAMB+MC.MD v6i M nim trén dudng tron ndi tiép hinh vuong.

Loi gidi
A L, D
L\'Al
| o n J
(0]
B N C
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Cau 3.

e AB.BC=-BAB —Cz—‘BA‘ ‘BC‘ cos(AB BC):—BABC 0s90° =0

o ABBD=-BABD= ‘BA‘ ‘BD‘COS(BA BD)——BABDcos45°——aa\/_“/_ —a?

. (E+E)(BD+ BC) - AC(BD+ BC) — AC.BD+AC.BC

= O+‘EH@‘ cos(ﬁf, @) = AC.BC.cos45° = a2

b).
om.ﬁz(m—%).ﬁzm.ﬁ—?d.ﬁ:—%.ﬁ(do BN L AB—= BN.AB=0)
~BOBA=|BO|[BA|.cos(BO, BA) = af Y2 _a

T2

e NAAB= (FA—W)E —BAAB-BN.AB=-AB’ =-a?

C).
MAMBE + MC.MD =(|v|H +WA)(W+%)

=(MH + HA)(MH —HA) = MH? — HA?
( )( )

Cho hinh thang ABCD c6 day 16n BC =3a, day nhdé AD =a, duong cao AB =2a
a). Tinh AB.CD; BC.BD; AC.BD
b). Goi | 1a trung diém cua CD. Hay tinh goc giita Al va BD.

Loi giai

A D

— Duyng DE 1 BC,E € BC = ABED I hinh chit nhat. Do d6 AB.CD = DE.CD

- -DE.DC = —‘ﬁHD—C‘.cos(ﬁ, D—C) = -DE.DC.cos45° = —2a.2a«/§.% =-43>

_ BC.BD=3BE.BD = 3.\@.\%\ cos DBE = 3BE.BD. % - 3.a?

- ACBD = (BC - BA)(AD - A) - 5C.AD - BC A5 - BAAD + BAAB
0
‘BC‘ ‘AD‘ cos0° — AB’ = BC.AD — AB? = 3a.a—4a’ = —a

(Vi BC L AB= BC.AB=0; BA L AD= BAAD=0).
b). Goi H trung diém ctia AB, suy ra HI la dudng trung binh cua hinh thang ABCD, do d6
Hl = AD +BC _oa
2
C6 AI.BD — (HT - HA)(AD - AB) - HI.AD - HI.AB - HAAD + HAAB
0 0

Ma HI.AD = HI.AD.cos0° = 2a.a = 2a’
m.ﬁzo(do mlﬁ); Wxﬁ:o(do WME).
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Céau 4.

Cau b.

Céau 6.

HA.AB —%ﬁﬁ ——%E - -2a’

Vay Al.BD =0=> Al L BD = gdc giita Al va BD bing 90°.
Cho tam gidc ABC déu canh a, duong cao AH . Tinh:
a). AB.AC; BAAH .

b). (@—ﬁ)(Zﬁ—Bﬁ)

Loi giai

T[]

— AB.AC = AB.AC.cos BAC = a.a.cos60° = =

a\3

2
_ BAAH = —AB.AH = —AB.AH.cos BAH ==~ cos30° __3
b). (@—ﬁ)(zc—A—3m)=E(2C—A—3m)=2AB.CA—3E.m
a® _3* 13a°

= 2AB.AC-3AB.AH =-22" -3 =
2 4 4

Cho hinh thoi ABCD tam O canh bang 7, géc BAC =60°. Tinh:
AB.AC; AB.OA; AC.BD; AB.OB

Loi giai

B C

Do BAC =60° = AABC déu = AC=7,BO = —7\/_ (duong cao tam giac déu = Cangl\/g )

— AB.AC = AB.AC.cos BAC = 7.7.cos 60° =4—9.

1.9
2

2
— AB.OA=-AB.AO = —AB.AO.c0s 60° =—7% ==
— E.@:o(do EL@)

a3

2
_ AB.OB = BABO = BABO.cos ABO = a. ">, 00s30° = &

Cho céc vecto a,b c6 do dai bing 1 va thoa min didu kien \25—36\ =3. Tinh cos(a,b).

Loi giai
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Taco [2a-3|=4 @(25—36)2 ~16<4a —12ab+9b =16
o 43> —12.‘5‘.‘5‘.005(5,5)+9b2 =16
N 4—12cos(§,5)+9 =16 = cos(é,B) :—%.
Cau7. Cho cac vecto a,b c6 do dai bing 1 va goc tao boi hai vecto bang 60°. Xéc dinh cosin géc giita
haivecto u VA v voi u=a+2b, v=a—-b.
Loi giai
Taco uv= (5+ 25)(5—5) —a +ab-2b =a’ +‘5H5‘cos(5,5)—2b2 = —% .

-2
*u

(a+2b) =2’ +4ab+4b° =1+4.1.1.c0560° +4.1=7 = |i =7

2

(5—5)2 =2’ ~2ab+b =1-21.1c0s60° +1=1=[V|=1
1

N L A

G.\7=‘G‘.‘G‘.cos(ﬁﬁ):>cos(u,v): MM =.\/_72.1=—E.

<l
Il

Cau8. Cho hai vecto a va b. Cho biét \5\=6, \6\:3, (ab)=45". Hay tinh cac tich vo huong
a(2a-b), (3a+4b)(-2a+3b).
Loi gidi
Trude bt e 8 =[af =36, 5" =[5 =9 , 35 =[a[Blcosts” =63 32 =0,
Vay:
e a(2a-b)=2a -ab=2.36-9v2=72-92

o (3a+4b)(-2a+3b)= —6a +12b° +ab =-6.36+12.9—92 =—108—92 .

Cau9. Cho [a|=3b|=+/2,[a~30|=3. Tinh [2d +D|

Loi giai
Ja-3pf -a"-9b" g_g_g2t
_ . N
~ [2a+B[ =4a" +b° +4ab =43 +V2' +4.(-3)= 26 =|2a +B| =26

-3

— [a-30] =a’ ~6ab+9b" = ab

CAu 10. Cho hai vecto don vi a, b thoa mén didu kién \25— B\ — 3. Tinh ab: \5+6\
Loi giai

2a-5|-3= (23-) -3 4" ~4ab+b' -3 3B~ ==

Co (a+5)2 —a +2ab+b :1+2.(—1j+1:1:> [a+b|=1
2
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DANG 2. TiNH PQ DAI CUA MOQT POAN THANG

Céau 11.

Cau 12.

Céau 13.

Cho tam gidc ABC c6 AB =2, AC =3,BAC =60°. Cho diém M théa MB+2MC =0. Tinh do
dai AM .
Loi giai
Ta co: M8+ 2MC =0 > (A6 - AM )+ 2(AC - AM) 0= AM =2 AB+2 AC
—2 (1— 2—Y —2 (1—) (2-—=) _1-—2—
— AM :(—AB+—AC) < AM :[—ABJ +(—AC] —2.2AB.2AC
3 3 3 3 373
o AM2=iagz 2 a4 ABAC
9 9 9
ottt by By, 207
9" 97 97 9 3
Cho tam giac ABC c6 AB=a+/2,BC =5a, ABC =135°. Goi diém M thuoc AC sao cho
AM =3Mc
2
a). Tinh BABC
b). Tim X,y sao cho BM = xBA+ yBC vatinh BM .

Loi giai

C
B

a). BABC = ‘ﬁ‘ ‘ﬁf‘ cos ABC =a+/2.5a.c0s135° = —5a’

b). Do M thudc AC sao cho AM =§MC = AM =§MC < BM —ﬁzg(%—W)

. 3 — 3 . 2_. 3__ .
< BM +gBM = BA+§BC < BM :EBA+§BC (*).Vi AB, AC la hai vecto khong cung

2
X==
phuong nén biéu thic (*) duy nhit = 2
y=g
2
—~BM" =[3ﬁ+§ﬁj =BM?=2Ba+ 2 Bc?42.2BA BC
5 5 25 25 5 5
< BM? =iBA2+38C2+E.ETA.%
25 25 25
< BM?2 =i.2az+i25a2+£(—5az)=@a2
25 25 25
IR E
5

Cho tam gidc ABC c6 AB =2, AC =3,BAC =120°
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Céau 14.

a). Tinh AB.AC va d¢ dai trung tuyén AM .
b). Goi AD 1a phan giac trong ctia gobc A cua tam giac ABC . Phan tich AD theo hai vecto
AB,AC. Suy ra d§ dai doan AD.

Loi giai

A

D M

B

a). C6 AB.AC = ‘EHE‘.COS A=2.3.c05120° = -3
Tact: AW = (AB.+ AC) = AW = %8 AT
2 2

= AM?2 =%(ABZ +AC? +2.E.E)

4

@AM2:1(22+32+2.(—3)):Z:> AM = —.
4 4 2

b).

. DB AB 2
Theo tinh chat duwong phan gidctacd —=—==

== DB:EDC,do DB, DC 14 hai vecto
DC AC 3 3

2

nguoc hudng nén c6 DB = -3 DC

. 33— 2

@E—Ez—g(A—C—E) = 2AD-AB+2AC = AD=AB+2AC
3 3 3 5 5

2

— AD’ =£§E+EEJ o AD? =2 AB?+ Y ac? + 2 ABAC

5 5 25 25 25
& AD® _ 9 +i.32 +E.(—3)

25" 257 " 25
< AD? _36

25
= AD:§.

5

Cho tam giac ABC c6 AB =2a, BC = a7, AC=3a. Goi M trung diém cua AB,N thuoc AC
sao cho AN =2NCva D thuéc MN sao cho 2DM = DN
a). Tim x,y sao cho AD = xAB+ yAC.

b). Tinh AB.AC va do dai doan AD theo a.
Loi giai

B C

Do AN =2NC = AN :%AC:M:%E
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e 2DM =DN :2W=—W¢2(W—ﬁ):—(ﬁ—ﬁ)
I S R S
< 3AD =2AM + AN <:>3AD=AB+§AC<:>AD:§AB+§AC:>

b). Tacé BC = AC—AB
Do d6 BC :(E—E)z < BC? = AB® + AC2 —2AB.AC

AB?+ AC?-BC? _(22)"+(3a)° ~(av7) _
2

3a®

= AB.AC =

2
Theo cu a) thi AD :%ﬁ+§ﬁzﬁz :(%EJ%E)

& AD? :EABZ +fAc2 +iﬁ.A—c
9 9 27

o AD? = L (2a) + 2 (3a) + - 302
9 9 27

ZaJl_l

3

:ﬂaz

< AD? = AD =

DANG 3. CHUNG MINH PANG THUC VE TiCH VO HUONG
Str dung dinh nghia ab= ‘5‘ ‘6‘ Cos(a, 5)
Str dung quy tac chén diém, quy tic cong trir cac vecto va mot sd quy tic trung diém, trong tam,
tinh chét hinh binh hanh...
Tinh chét giao hoan va phan phéi vé tich vo hudng.
Néu trong dang thirc chira binh phuong do dai ctia doan thang, ta cha ¥ c6 thé chuyén vé vecto

nho déng thirc AB? = AB.

Cau 15. Cho hinh vuéng ABCD c6 do dai canh AC =a+/2, goi O 1a giao diém ciia AC va BD.
a). Tinh tich vd huéng AD.AC theo a.
b). Goi M 14 trung diém canh BC. Ching minh ring AB.OC = Z(OC2 -OM 2)

Loi giai

S —]
a).

Do ABCD Ia hinh vudng = AC = AB\2 < ABJ2 =aJ2 < AB=a.
Theo dinh nghia c6: AD.AC = AD.AC.cosCAD = a.a/2.cos45° = a’.
b).

2
* ABOC = AB.%.AC - % AB.AC = % AB.AC.cos BAC =%a.a\/§.cos45° = a? (1)
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Céau 16.

Céau 17.

Céau 18.

BC? a’
= (2)

Tur (1) va (2) suyra E.szz(OCZ—OMZ)

. 2(oc2—ow|2)=2|v|c2 =

Cho hinh vung ABCD tam O canh a+/3 . Goi 1 1a trung diém ctia AD va M 1a diém bét ky.
a). Tinh IB.IC
b). Chirng minh ring MAMC = MB.MD

Loi giai

IB.IC =BICI =%(§A+ ﬁ)%(c—mcﬁ) Lll(BA+ BA+ BC)(CD +CD +CB)

-7 (284 + BC)(28A- BC) - | (2BA) - BC” |

=1(4BA2—BCZ) 1aap2 920

4 4

b). Ta co:

W.W:(W?;+BA)<MD+DC) MB.MD + MB.DC + BAMD + BADC

= MB.MD + MB.DC — DC.MD + BADC (do BA=CD=-DC)
= MB.MD + (MB MD+BA) DC
:W.W+<ﬁ+ﬁ)ﬁ
= MB.MD + DADC
=MB.MD (Do DA _L DC = DADC =0)
Cho H Ia trung diém ciia AB va M 1a mot diém tly y. Ching minh ring MAMB = HM? — HA?
Loi giai
M

A B
H

Ta co MAMB —(MH + HA)(MH + HE)  (MH + HA) (MH - HA)

~MH —HA =HM?—HA? (Do H trung diém ctia AB nén c6 HA+HB =0= HB =—HA)
Chirng minh ring véi bén diém bét ki A,B,C,D ta co:
AB.CD+ AC.DB+AD.BC =0 (hé thirc G — le).
Loi gidi
AB.CD + AC DB + AD.BC = AB(AD - AC) + AC  AB - AD)+ ADAC - AB)

= AB.AD - AB.AC + AC.AB—-AC.AD + AD.AC - AD.AB
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Cau 19.

Cau 20.

Céau 21.

:(E.ﬁ—ﬁ.ﬁ)+(ﬁ.ﬁ—E.E)+(E.E—E.ﬁ)
=0

Cho tam giac ABC . Chang minh rang:

a). AB.AC =%(ABZ +AC*-BC?)

b). BC? = AB? + AC>—2AB.AC.cos A
Loi giai

a).

BC?=BC =(AC-AB) =AC +AB ~2AC.AB= AC’+ AB’ ~2.AC.AB

= AB.AC :%(ABZ +AC*-BC?) (1)

b). BC? = AB? + AC? —2.AB.AC

= AB”+ AC’ ~ 2| AB].|AC| cos A

= AB” + AC* —2AB.ACcos A (2)

Chua y: Cac cong thic (1) va (2) thuong xuyén duoc sur dung trong khi giai cac bai tap khac.
Dac biét, (2) dwoc goi la dinh 17 ham SO cosin, trong chirong sau ta sé dé cap nhiéu dén dinh Ii
nay.

Cho tam gi4c ABC c6 | trung diém caa BC. Ching minh:

2
a). AB? + AC* =2AI° + BC

b). AB2—AC?=2BC.IH (V6iH Ia hinh chiéu cia A xubng BC).
Loi giai

a). Taco: AB?+AC?=AB +AC. :(ﬁ ) (ﬁ )

:(N+E)2 +(N— IB) (1 trung diém cia BC= IC =—1B)

BC2

=2A1% +2BI* = 2Al° +2(BZCJ =2A1% + (dpcm).

b). AB2— AC2=AB —AC. =(E—A—C)(E+E) =CB.2Al =2CB.HI
=2BC.IH

Cho tam giac ABC, trung tuyén AM . Chang minh rang

a). AB.AC = AMZ—%BCZ

2(ABZ+ACZ)—BC2

b). AM? =
4
Loi giai
a). Cach 1 .
. (AB+AC) -(AB-AC) (2AM) -CB’
AB.AC = 2 = 2
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Cau 22.

Céau 23.

2 2 2
_4AM’-BC® _ . BC

4 4
Céch 2: Goi I 1 trung diém BC
Taco:AB=Al+1B vaAC = Al +IC = Al —IB
BC?

= AC.AB=AlI?—IB?=Al*—
— 1 —
b). AM =~ (AB+AC)
2
:>AM2=%(ABZ+ACZ+2E.A—C)

_ %[Z(ABZ +AC?)—(AB? + AC? —ZE.A—C)}

—  —\2

=1[2(AB2 +AC?)~(AB-AC) }

4

2(AB? + AC?)-BC?
= (dpcm).

4

Pdy chinh la cong thire tinh @ dai dwong trung tuyén cua tam gidc, sé dige dé cap nhiéu o phan
sau.

Cho tam giac ABC, hiét AB=c,BC=a,AC=b. C6 trong tdam G. Chirng minh ring
GA’ + GB? + GC? :%(a2 +b? +c2) (hé thirc Lep — nit).
Loi gidi
Tacd GA+GB+GC =0
:(@+@+E)2 =0
= GA*+GB*+GC? + 2(@'.@+@.G—C+@.@) =0
= 3(GA? +GB? +Gc2)—(GA2 +GB? —2@@)
—(682 +GC? —2@.@)—(@(:2 +GA? —2@.@?) -0
= 3(GA® + GB? +GCZ):(€A—@)2+(@—C¥)2 +((¥—G—A)2
:>3(GA2 +GB? +GCZ): AB? +BC? +CA?
— GA? +GB2 + GC? =%(a2 +b? +¢%) (dpem)
Cho tam giac ABC, trong tm G. Chang minh ring véi moi diém M, ta c6
MA? + MB? + MC? = GA? + GB? + GC? + 3MG?
Loi giai
Taco
MA? + MB? + MC? :(W+@)2 +(W+@)2 +(E+(¥)2
:3MGZ+2W(§A+@+(¥)+@+@+(§

=3MG? +GA+GB+GC
Nhan xét:
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Céau 24.

Cau 25.

Céau 26.

a). Diém co tdng binh phuong cac khoang cach tir d6 dén cac dinh cta tam giac nho nhét chinh la
trong tdm cua tam giac.
b). Néu tam giac ABC ndi tiép duong tron (O;R) thi:

3(R*-0G*)=GA’ +GB’ + GC’ (V6i M =0).
Cho tam gidc ABC ¢ trong tdm G . Chang minh véi diém M bat ky ta ludn co:
MG? =1(|\/|A2 + MB? +|v|c:2)—5(ABZ+Bc2 +CA2)
3 9
Loi giai
Theo tinh chit trong tam, ta c6: MA+ MB +MC =3MG
=9MG =(MA+MB+MC)
< 9MG? = MA? + MB? + MC? + 2MAMB + 2MB.MC + 2MAMC
< IMG? = MA2+MBZ+MC2+(MA2 +MBZ—ABZ>+(MBZ+MC2—BC2)
+(|\/|A2 +MC2—AC2)
= IMG? :B(MA2+MBZ+MCZ)—(ABZ+BCZ+CA2)
= MG? =1(MA2 +|\/|82+|\/|c2)—1(ABZ+Bc2 +CA2)
3 9
Cho hai diém M,N nam trén duong tron duong kinh AB=2R. Goi | 1a giao diém hai duong
thang AM va BN . Chang minh:
a). AM.Al = AB.Al ; BN.BI = BABI

b). AM.AI +BN.BI =4R?
Loi giai

Vi BM L Al nén AM 14 hinh chiéu cta vec to AB trén duong thang AL Vay ta c6:
AM.Al = AB.AI

Churng minh tuong tu BN.BI = BABI

b). Tac: AM.AI +BN.BI = AB.Al + BABI = AB.Al + AB.IB

= AB(Al+1B)=AB.AB=AB =AB’=4R’

Cho hinh chit nhat ABCD ¢6 tam O va M 1a mot diém tly y. Chizng minh:
a). MAMC = MB.MD
b). MA +MB.MD = 2MAMO
Loi gidi
a). Vi AC la duong kinh, ta co:
MANMC = (MO +OA) (MG +0C ) = (MG + OA) (MG —OA)

-~ MO —OA =MO?-R? (do OA+OC =0=OC =—-O0A)
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Céau 27.

Céau 28.

Twong ty: MB.MD = MO? —R?
Vay MAMC = MB.MD
b). MA* + MB.MD = MA” + MAMC = m.(m+ M—C) = 2MAMO

Cho tam giac ABC déu ni tiép duong tron tdm O béan kinh R .
a). Ching minh MA® + MB? + MC? = 6R? khi va chikhi M thudc (O).
b). Chtrng minh v6i moi diém M :
AM? + 2MB? —3MC? = ZW(W+2W—3W)
Loi giai
a). Vi tam giadc ABC déu nén O ciing 13 trong tdm cta tam giac, do d6 ta co
OA+OB+0C =0
MA" =(MG+O0A) =MOG +OA +2MOC.0A
—2 — ——=\2 ——=2 —=2 -
MB :(M0+OB) =MO +OB +2MO.OB
—=2 — ——=\2 ——=2 —=2 R
MC =(|v|0+oc) =MO +0OC  +2MO.OC

Wf +W2 +M—Cf2 :BM—O2 +O—A2 +@2 +ﬁ2 +2M—O.{O—A+®+O—CJ
0
< MA? + MB? + MC? = 3MO? +3R?
MA? + MB? + MC? = 6R? <> 3MO? +3R? =6R? <> MO? = R? < MO = R < M thudc dudng tron
(0).
b). MA2 + 2MB? —3MC? = MA’ +2MB  —3MC.
(MG +OA) +2(MG +0B) ~3(MG +0C)’

M—oz+2M—o.07\+07\2)+2(m—oz+2M—o.cﬁ+@2)_3(m—oz+zm—o:cf+cf2)
= 2MO(OA+20B -30C)
= 2MO(OM +MA + 20M +2MB ~30M -3MC)
:Zm(m+2m—3W) (dpcm).
Cho tr giac ABCD. Goi |,J theo thir ty la trung diém cua AC,BD. Chang minh ring
AB? +BC? +CD? + DA’ = AC* + BD* + 41J?

Loi giai
AB’ + BC? +CD? + DA’ = AC® + BD* +41J?
« AB? + BC? +CD? + DA? = AC? + BD? + (AB+CD)
< (AD? - AC?)-(BD?-BC?)=2AB.CD
Q(E—E)(E+E)—(@—ﬁf)(ﬁ+ﬁi)zZE.C_D'
@@(ﬁ+ﬁ)—@(@+ﬁ):2ﬁ.@
@ﬁ(ﬁ—ﬁ+ﬁ—ﬁ)=2ﬁ.@
< CD.2AB =2AB.CD (dung).
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Cau 29.

Céau 30.

Céau 31.

Cho tam giac ABC, bié¢t AB=c,BC=a,CA=b, ciac duong trung tuyén tuwong {ng
AA',BB',CC'. Goi G la trong tdm tam giac ABC. Ching minh rang véi moi M bat ki, ta c6
2 2 2
2MAMA + MB.MC = 3mG? - & 2 +C
Loi giai
VT =2(W+@\)(W+G—A')+(W+@)(m+@)

_ 2(|\TG2 +M—G.G—A'+G—A.MG)+ MG’ + MG.GC + MG.GB + MGB.GC + GAGA'
—3MG" +M—G(ZG—R+2@+@+G—C)+2@G—A'+@.CTC
ViG la trong tdm nén 2GA'=-GA

Vay VT =3MG +M—G[@+Cﬁ+ﬁ]—6—l\z+@.@
%/—/

0

2 4 9
2a2+2c2—b2+2a2+2b2—c2 ¥
2 2 _pe?
@.@:GB +GC*-BC _ 9 9

2 2, w2 2 2 2 a2
ox - (2w zﬂAA-z:ﬂ_(b +e a_jm

2b2+2c2—a"-+b2+cz—5a2 a’+b%+c?

9 18

Cho tam giac ABC, goi H la tryc tim, M Ia trung diém cua canh BC. Chang minh ring

= VT =3MG? - =3MG?* -

MH.MA ==BC

Loi giai

=
T
5|
T

;(BH +CH);(B—A+C—A)

.BA+BH.CA+CH.BA+CH CA)

UJ

H.BA+ mCA)

BC +CH ce)—%ﬁ(ﬁ-ﬁ):%%z

||—\ .l>||—\ .l>||—\ 4>||—\

=4 (B
=4 (BH
- ~| BH(BC+CA)+CH (CB +BA)|
=4 (B

Cho tam giac ABC, c6 AD,BE,CF lan luot la cac duong trung tuyén. Ching minh rang

AB.CF +BC.AD+CABE =0
Loi giai
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B C

D

AB.CF +BC.AD+CABE =
— AB.(CA+CB)+ BC.(AB+ AC )+ CA = (BA+EC)
2 2 2

~—(AB.CA+ AB.CB + BC.AB + BC.AC + CABA+ CABC)

=%KE.C_MﬁB—AJ+(ﬁ@+ﬁ.ﬁ}{ﬁ.ﬁ++ﬁﬁﬂ

0 0 0

=0
ABCF +BC.AD+CABE =0

DANG 4. CHUNG MINH SU VUONG GOC CUA HAI VECTO, HAI PUONG
THANG.

biéu kién a Lb<ab=0.
Piéu ki¢n AB L. CD < ABCD=0.
Luu y chon gbc, chon hé co s& dé biéu dign va ching minh vuéng gdc.
Cau 32. Cho tam giac ABC déu canh a. Goi M,N Ia cac diém sao cho 3BM =2BC, 5AN =4AC.
a). Tinh AB.AC; BC.AC
b). Chirng minh AM vudng goc voi BN .
Loi gidi

2

e AB.AC = AB.AC.cos BAC = a.a.cos60° = a?

2

e BC.AC =CB.CA=CB.CA.cos BCA=a.a.cos60° = % .
b).

¢ 3BM - 2BC > 3(AM - AB) ~2(AC - AB) = AM - 2AC +3 AB

¢ SAN = 4AC > 5(BN - BA) ~4AC = BN =-AB+  AC
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Céau 33.

Céau 34.

Céau 35.

Tach m.m=(§ﬁ+%mj(_m+grcj

__2aCAB+ 2 AC iR+ A ACAB - -2ACAB+ B AC - 1B’
3 15 3 15 5 15 3
:_ga_ Ea —la =0=AM J_BN<:>AMvu0nggocvolBN
5 2 15 3

Cho tam giac ABC c¢6 goc A nhon. Vé bén ngoai tam gidc ABC cac tam giac vudng can dinh A
la ABD va ACE. Goi M trung diém ciia doan BC. Chung minh rang AM vudng goc véi DE .
Loi giai

Ta chirng minh AM.DE =0. That vay:

2AM DE =(E+E)(E— AD) AB.AE — AB.AD + AC.AE — AC.AD
= AB.AE - AC.AD = AB.AE.cos(90° + A) - AC.AD.cos(90° + A) =0 (do AB=AD, AE =AC).

Cho tam gi4dc ABC wvudng tai A, duong cao AH . Goi 1,J lan luot 14 trung diém cia AH va
HC . Chuang minh BI L AJ
Loi gidi

A C

Tacs A—J:%(m+ﬁ); B1 = —(BA+BH)

\

>
<
@

(AH +AC)(BA+BH)

-bll—\

AH BA+AH BH + AC.BA+ACBH |

|

.l>||—\ DN, DN NP

/—\A/—\/_\

>

H.BA+ AC.BH ) = - (AH.HA+ HC.BH)
4

. —AHZ—@.H—C):%(—AHZ—HB.HC.cosBHC)
~AH? + HB.HC)=0

Cho tam gidc ABC cantai A. Goi H 1a trung diém cia doan BC,D 14 hinh chiéu vudng géc cua
H trén AC,M trung diém cua doan HD . Chitng minh AM vudng géc véi DB.
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Cau 36.

Céau 37.

Loi giai

M
B H C

ViM trung diém caa HD, nén c6 2AM = AH + AD
Tacé 2AM.BD =(AH +AD)(BH + HD) — AH.BH + AH.HD + AD.BH + AD.HD
5f_/ %‘(_/
0 0

:m.@+ﬁ.ﬁ=m.ﬁ+(m+ﬁ)m — AH.HD + AH.BH + HD.BH
6

— HB(AH +BH ) = HDAH + HC ) = HB.AC =0

— AM L BD. Vay AM vudng goc véi BD.

Cho tt gidc ABCD c6 E 1a giao cua hai duong chéo AC va BD. Goi I,J lan luot 14 trung diém
cua BC,AD va H,K Ia tryc tdm cua céc tam gidc ABE,CDE .

a). Chirng minh HK.BD = AC.BD
b). Ching minh HK L 1J
Loi giai

a). Ha AA',CC' lan luot vudng goc BD, ta cé:
HK.BD = A'C'BD=AC.BD

b) Tuong tu ta cling c6: HK.AC =BD.AC
suy ra HK.AC = HK.BD

w] _L(AK 85 - AKAC) =0

Thanh ti W.ﬁ:m.( 2

Vay HK L 1J
Cho tir giac ABC c6 hai dudng chéo AC va BD vubng goc véi nhau va cit nhau tai M . Goi P
1a trung diém coa canh AD. Chang minh MP wvudng géc voi BC khi va chi khi
MAMC = MB.MD
Loi gidi
Taco 2MP.BC = (MA+MD )(MC - ME)
= MAMC - MAMB + MD.MC - MD.MB = MAMC — MD.MB
—
0 0

Do d6 MP L BC < MP.BC =0 <> MAMC — MD.MB =0 < MAMC = MD.MB
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Cau 38. Cho hinh chit nhat ABCD, vé BH L AC. Goi M,N Ian Iuot I trung diém caa AH va DC.

Ching minh BM L MN .
Loi giai

D N C

Tacs BM == (BA+BH); MN = (AD+HC)
2 2

Nén BM MN =%(B—A+ﬁ)(ﬁ+%)

zliﬁﬁ+ﬁm+mm+mm]

MG 5

Ma BAHC = HAHC = HAHC.cos AHC = HA.HC.c0s180° = —~HAHC = —BH?

BH.AD = BH.BC = BH.BH = BH?

Tir d6 suyra BMMN =0<> BM L MN .

Cach 2:

- 1— —

NM =—(NA+ NH
2

)
=—1(E+A—c)+1[—lc—D+C—Hj
4 2\ 2

AD + C)+1[—1@+mﬂl(ﬁ+m)
2\ 2 2
:—%(ﬁ+E)(ﬁj+m)+%(—ﬁ+2ﬁ)(@+m)

:_E[mc—o+mm+E.c—mrcm]ﬁ[_@z_c—D.muc—H.c—mzc—HmJ

8 ——— — 8 —

0 0 0

—-(AD.8H + AC.CD+CD" +CDBH - 2CH.CD) (4
Ta co:
AB.BH = BC.BH = BH.BH = BH
AC(CD = (AD+ AB)CD = AD.CD + AB.CD = AB BA = —AB’
5/_/
0

CD.BH = BABH =BH.BH =BH?
2CH.CD =2CH.BA=2CH (BH + HA) =2CH.BH +2CH.HA
—
0

—2CH.HA =2CH.AH =2BH?

Do d6 (*)z—%(BHZ—ABZ+CD2+BHZ—ZBHz) 0
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. R .2 , AC . .
Céu 39. Cho hinh vudng ABCD, diém M thudc doan thang AC sao cho AM :T' Goi N la trung

diém cua doan thang BC . Chting minh raing DMN |4 tam giac vudng can.
Loi giai

Goi a>0 1a do dai canh hinh vudng ABCD. Néncé AC =a~/2, CM =

3a«/§
4

Ap dung dinh 1i ham s cosin cho cac tam giac CMN va CDM:
¢ MN?=CN?+CM?-2CN.CM.cos MCN

2 2
:[Ej +(3a‘/§j 22 3""*/_ o545’ = 52—y - V10

2 4 2 8 4 (1)
e MD?=CD?+CM?-2CD.CM.cos DCM

2
_ +£3a;/§} _9a Saf 5a \{11_0

.c0s45° = e =MD =

2
e DN? :CD2+CN2:a2+(—) ==

Tacd MN? + MD? = ND? —5%: DMN vuéng tai M (3)

T (1),(2),(3) suy ra DMN vuong can tai M.

Cach 2:

Pit CB=a,CD =b. Vi ABCD Ia hinh vudng nén ab = 0&\5\ = \B\

MN =CN — CM—E@EE—Eé—ﬁ(a b) =—3”—§6——1(a+3b)
27 4 27 4 4 4

MD = CD-CM = CD - 2 AC = 6—§(a+b) 1(35—6)
4 4 4
Ta c6 MN.MD=i(a+36)(35—5):i(352+85.5—352)
16 16

_ 1 2 2\ _ VNI VTS
_E(sa ~3*)=0 = MN LMD (4).

2

. szi(a+3b) (a +6ab+9b) a0 (5)
16 16 8
2

+ WMD" == (3a-B) = =(08" -6ab+5'| = ()
16 16 8

MD
T (4),(5).(6) suy ra DMN vuodng can tai M.

Cau 40. Cho tir gidc ABC D c6 hai duong chéo cét nhau tai O. Goi H,K lan luot I3 tryc tdm cua cac tam
gi4c ABO va CDO. Goil,J lan luot I3 trung diém caa AD va BC. Chirng minh HK L 1J .
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Loi giai

B T J C

AB+DC = Al +1J +JB+DI +1J +JC = Al + DI + JB+ JC + 213
—_—

0 0

= AB+DC -2 & W =222

25W=(ﬁ+ﬁ)(07—(ﬁ)=ﬁ.ﬁ—ﬁ.ﬁ

Cau 41. Cho tam giac ABC déu canh 3a. Ldy M,N,P lan luot trén 3 canh BC,CA,AB sao cho

BM =a,CN =2a, AP =X. Tim x dé AM vudng goc véi PN .
Loi giai

Chon hé vec to co s& AB=b,AC =c

Taco AM = AB +BM = AB-+ 2 BC = AB+~(AC - AB) ==+

3 3 3 3

PN = AN - AP =1¢- X5

3 3a
pPé AM 1L PN @mm:o@@a+ b)( c——bj
<:>(E+25)(a6—xb) 0 ac —xbo+2abe—2xb =

oac +(2a-x)b.c— 2xb° =0

< a9a’+(2a—x).aa.cos60’-2x.9a’ =0
2 X
a [9a+a—§—2xj=0
5
c>10a—5x:0<:> Xx=4a

Cau 42. Tamgiac ABC cantai A ndi tiép duong tron (O). D la trung diém cua AB,E la trong tam tam

giac ACD. Chiing minh OE LCD
Loi giai

N
)

Taco
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_ CD =2 (CA+CE)==(0A+0B-20C)
2 2

- OE - 3(0A+0D+0C) 3 O+ 5(0A+ 08+ OC|
3 3 2

-2 (30A+0B +20C)

6

Do d5 CB.OE = (0A+ 0B - 20 ) (30A+ OB + 20C

= é(3OA2 +O0B” - 40C” + 40A0B - 40A0C)

- ~0A(0B-0C)

=%O—A.@:O,t1’xc OE L CD

DANG 5. TAP HQP PIEM
Dang 1: MAMB =k (1) (A, B la hai diém c6 dinh).
— k=0: Tap hop cac diém M la dudng tron duong kinh AB.
— k=0 : Goil trung diém cua AB.
AB?

(1) = (M +1A)(MI —1A) =k < MI* - IA* =k < MI* =k +

2 2 2
+ Néu k + AE >O<:>k>—A§5 : Tap hop cac diém M la duong tron tam I, ban kinh 4/k+ AE

2 2
+ Néu k+28 =o©k:—AS : Tap hop diém M la diém I.
X AB? AB® . 4R . X
+ Néeu k+ <0 k<— : Tép hop cac diém M Ia rong.

Dang 2: AMv =Kk (2) (A c¢b dinh, v c6 hudng, d¢ dai xac dinh).
k =0: Tap hop cac diém M la duong thing qua A va vudng goc voi gia clia v

k=0:Goi A'M" 1 hinh chiéu caa AM trén gi4 clia vecto v ; ta co: (2) < A'M v =Kk (dinh li

hinh chiéu). A’ ¢é dinh = M ¢b dinh (M’ ndm trén gia ciiav dinh béi A'M '= K ). Tap hop cac
\

diém M la duong thang vudng goc véi gia clia vecto v tai M.

A AK

v ! A

M

<l

g

k=0 k#0
Dang 3: aMA® + SMB? =k (3) (A, B ¢b dinh «, 8 1a hing so va a+ S #0).
Goi I 1a diém thoa alA+ B1B =0=> I1a diém cb dinh.
— —\2 — —\2
(3) = a(MI+IA) + B(MI +1B) =k

& (a+B)MI*+2(alA+ BIB)MI +alA + BIB” =k
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Cau 43.

Céau 44.

& (a+B)MI? =k —(alA + BIB?)
k—(alA® +pIB?)

a+pf
k—(alA® +pIB?)

<M=

Néu 5 >0 < k> alA>+ FIB?: Tap hop diém M 1 duong tron tim I, ban kinh
o+
k—(alA’+pIB?)
a+pf '
. k—(alA’+pIB?) , , . L
Néu =0 k=alA"+ BIB°: Tap hop diém M la diem I.
a+pf
. k—(alA’+pIB?) , , y .
Néu <0< k<alA”+ pBIB°: Tap hop diem M 1a rong.
a+pf
Chay:

Dé giai cac bai toan thudc loai trén, ta nén thu gon biéu thirc da cho bang cach sir dung cong thiic
thu gon vec to dudi day:
— Cho hai diém A, B ¢ dinh «, 8 14 hing s6 thoa o+ 8 # 0 thi ton tai duy nhat mot diém I sao

cho arlA+ 1B =0. Néu v6i diém M tuy ¥ trong mat phing thi ta c6: aMA+ BMB =(a+ S)MI .
— Cho ba diém A, B, C ¢b dinh «, B, ¥ 1a hing s6 thoéa a+ B+ y # 0 thi ton tai duy nhat mot
diém I sao cho alA+ ﬁ@ + ;(E =0. Néu v6i diém M tlly ¥ trong mit phang thi ta co:
am+ﬁm+zm=(a+ﬁ+;{)m.
Cho tam gi4c ABC . Tim tap hop cac didm M sao cho AM.AB = AB.AC
Loi giai
Taco AM AB = AB.AC <> AM AB - AB.AC —0 < AB(AM - AC) 0
< ABCM =0< AB LCM < AB LCM
< Tap hop cac diém M 1a dudng thing qua C vudng goc véi AB.
Cho tam giac ABC, tim tap hop diém M thoa:
a). MAMB+MAMC =0
b). W(W+W+W):O
0). (Wx+3@)(m’+ 2W§+3W)=o
d). MAMB + MAMC +9MB.MC = 3MB? + 4MC?
Loi giai
a). Goi I 1a trung diém ciia doan BC ta co: MB +MC =2MI
Do d6 MAMB + MAMC :O©W(W+W)=O©m2mzo
= MAMI =0< MA L Ml < MA L MI
& Tap hop cac diém M 1a duong 1 duong tron dudng kinh 1A,
b). W(W+W+W)=o
Goi G la trong tdm cua tam giac ABC, nén co MA+MB +MC =3MG
Do d6 W(W+W+W):O©W.3W:O < MB.MG =0< MB L MG
< Tap hop diém M la duong tron duong kinh BG.
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Q). (W+3W)(W+2W3+3W)=O

. . R — . . 3 .
Goi diém I théa min IA+3IB:O<:>IA+3(IA+AB):O<:>4IA+3AB:O o Al =ZAB:>I la

diém cb dinh.
Tacd MA+3MB = W+ﬁ+3(W+@) =4MI + 1A+3IB = 4MI
%I_/
0
Goi diém J thoa man JA+2JB+3JC =0
@ﬁ+2(ﬁ+ﬁ)+3(ﬁ+ﬁ):6 <> 6JA+2AB+3AC =0
< 6AJ =2AB+3AC = J 1a diém cb dinh.
Tach W+ZW+3W=W+ﬁ+2(m+ﬁ)+3(m+f)
=6W+(ﬁ+2ﬁ+3ﬁj=6m
0
Do d6 (W+3W)(W+2W+3W)=O < 4MIL6MJI =0 < MIMJ =0
<MLMI
< Tap hop diém M Ia duong tron duong kinh 1J, v6i I, T xéc dinh & trén.
d). MAMB + MAMC +9MB.MC = 3MB? + 4MC?
& MAMB + MAMC + MB.MC + MB' = 4MB  +4MC_ —8MB.MC
< MA (MB + MC) + MB.(MC + MB) = 4(MBE ~ MC )’
< (MB+ MC)(MA+ MB) = 4(MB - MC)
& 2ME.2MF = 4CB’
& ME.MF =CB (V6iE, F lan luot 1a trung diém cia BC, AB).
Goi K trung diém cua EF
& MEMF =CB' < (MK +KE )(MK + KF ) = BC®
@(W+@)(W—@): BC?

—2 —=2 2
< MK —KE =BC

< MK? =BC?*+KE? = BC2+%EF2 = BC2+%AC2

Vay tap hop diém M la duong tron tam K, ban kinh R = ,BC2 +% AC?

Cau 45. Cho tam giac ABC, tim tap hop nhitng diém M théa man diéu kién sau: MAMB = MAMC
Loi giai
Tacd MAMB = MAMC < MAMB—-MAMC =0 @WA(W—W)zo
< MACB =0 < MA vudng goc v6i BC.
Vi A, B, C ¢b dinh< tap hop nhirng diém M la duong thing qua A va vudng goc véi BC.

Cau 46. Cho tam gi4c ABC, tim tap hop nhiing diém M sao cho: (MA+ MB + MC)(AC - AB) = AB?
Loi gidi
Goi G la trong tdm cua tam giac ABC, ta c6 MA+MB +MC =3MG
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Cau 47.

Céau 48.

Goi H va K 1an luot 13 hinh chiéu vudng goéc ciia M va G trén BC, thi K ¢b dinh va hinh chiéu coa
MG trén BC I3 HK , theo dinh Ii hinh chiéu ta ¢6: MG.BC = HK.BC , suy ra

2

I, C L . . .= AB
(*) <> 3HK.BC = AB?, suy ra H ¢6 dinh (H thudc dudng thing BC dinh boi HK = 3BC ). Vay
tap hop nhitng diém M 1a duong thang vudng goc voi BC tai H.
Cho tam gidc ABC can tai A ¢c6 AB=AC =a,BC =3a. Tim tap hop nhitng diém M sao cho

2MA? +3MB? — MC? + 2MB.MC =0
Loi giai
2MA? +3MB? — MC? + 2MB.MC =0
<> 2MA? + 4MB? = MB? — 2MB.MC + MC?
- — \2
< 2MA” +4MB® = (MB-MC)" =BC? (*)
Goi I Ia diém thoa man hé thic 1A+21B =0 @ﬁ+2(ﬁ+ﬁ)=6

2— o . .
< Al = 3 AB =1 la diém co6 dinh va nam gitra hai diém A va B. Do

Al =2 2B :\N\:g\ﬁ\@ a=2ap=2_ -
3 3 37 3
(¥) < 2MA" +4MB’ = BC? <> 2(MI +1A) +4(MI +1B) =BC? (%)

& 6MI% +21A% +41B? +4W{Vx+2@]= BC?
5/_/

0

2 2 2
= 6MI? = BC? —(2|A2 +4IBZ):9a2 {2(2—;) +4_(9j } 233

3 3
2
SM? =23 mi =g B
18
A in N 2 NP N I 23
Vay tap hop nhirng di€ém M 1a duong tron tam I, ban kinh R=a T

Cho AB,C,D Ia bdén diém cé dinh cho truéc, tim tap hop nhitng diém M sao cho:
(W+2W+3W)(W+W)=O

Loi giai
Goi I 1a trung diém cua doan AD ta co: MA+MD = 2MI[
Goi J la diém thoa man h¢ thue: JA+2JB+3JC =0
@ﬁ+2<ﬁ+ﬁ)+3(ﬁ+ﬁ):6@6ﬁ+2ﬁ+3?€=0 <6AJ=2AB+3AC =J la
diém co dinh.
Tacod W+ZW+3W=W+ﬁ+2(m+ﬁ)+3(m+f)
=6MJ + JA+2JB +3JC = 6MJ

0

Do d6 (l\/TA+ 2W§+3W)(W+W)) =0 6MJI.2MI =0 < MJ.MI =0

<M LMl < MJ vuong goc voi M1
Dol,J cd dinh nén tap hop diém M la duong tron duong kinh 1J.
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Cau 49. Cho doan AB=a>0 vasd k. Timtap hop cac diém M sao cho MA® + MB* =k
Loi giai
Goi O 13 trung diém cuia doan AB.

Taco MA? +MB? = MA +MB’ =(MG+OA) +(MG+0B)

—2MO’° +0A” +0B" +2MO(OA+OB] = 2MO? + OA?
Salihs/
0
2

—omo?+ &
2

2 a2

Do MA2+M82:k<:>2MOZ+a?:kc>MOZ:g—Z

2 2

2
Néu g—%>o@k >%:> MO:J%—% . Tép hop diém M 1a duong tron tm O ban kinh

_k_a
2 4
e k a.2 a2 2
Neéu E—;zO@k:?:MO =0&MO=0=>M=0

Lk a’ a’ ) A A 1a X
Néu E_?<OC> k <?: MO* <0 nén tép dieém la rong.
Cau 50. Cho tam giac ABC, tim tap hop nhitng diém M sao cho
a) W(W+W) =0;

—_— —\ [ —

Loi giai

a) Goi I 1a trung diém doan BC. Khi d6 MB+MC =2MI .

Taco MA(MB +MC)=0< 2MAMI =0 < MA L MI .

Vay tap hop nhitng diém M 13 duong tron duong kinh Al

b) Goi G 1a trong tdm ctia tam gidc ABC. Ta c6 MA+ MB + MC =3MG.

Vay tap hop cac diém M 1a duong thang qua G va vudng goc voi AC .
Cau 51. Cho tam gi4c ABC . Tim tap hop nhing diém M sao cho:

a) MAMB=0;

b) M_A'(W - Ws’) =0;

d) MAMB =-MAMB .
Loi giai
a) Gia sit M 1a diém thoa man MAMB =0.
Tacd MAMB =0< MA L MB < M nim trén dudng tron duong kinh AB .
b) Ta co WA(W—W;') =0< MABC=0< MALBC <M nim trén dudng thing qua A va

vuong goc voi BC.
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¢) Goi I 14 trung diém AB, G 14 trong tim tam giac ABC .
Khi d6 MA+MB =2MI va MA+MB + MC =3MG.
dudng kinh IG.
d) Gia st MAMB = -MAMB < ‘WHW‘COS(W\,W) = -MAMB

= Cos(m, W) =-l< (m, W?;) =180° < M nam bén trong doan thang AB

Cau 52. Cho hai diém A/B va k la mot s khong d6i. Tim tap hop nhiing diém M thoa diéu
kien: MAZ + MB? = k2.
Loi giai
V6i O 1a trung diém AB. Ta co:
MA? = MA” = (MO +OA)? = MO? + 2MO.OA + OA?
MB? = MB = (MO + OB)? = MO? + 2MO.OB + OB?
— MA? + MB? = 2MO? +2W).((TA+(%)+OA2 +O0B? (1)
ViO 14 trung diém AB nén OA+OB =0 va OA = OB, do d6 (1) tré thanh
MA? + MB? = 2MO? +20A%.
Goi tap hop cac diém M cén tim 1a (L). Ta c6:
2
MA? + MB? = k* < 2(MO® +0OA?) = k? < MO? :%—OA2 (2)
m? 1, 2
Dit OA? = (2) tré thanh MO :E(k -m?). Xay ra:
i) k2 <m?thi MO?<0: (L) =&.
i) k2= m? thi MO’ =0=M=0:(L)={0 }.

i) k>>m? & MO = 1’%(k2 —m?) : (L) 1a duong tron tim O c¢6 ban kinh 1a
1

R= /— k?-m?).
2( )

Cau 53. Cho tam giac ABC. Tim tap hop diém M sao cho (Wﬂ%)(Wﬁ 2W+3W) =0
Loi giai
Goi | la trung diém cua BC, D la diém thoa man DA+2DB =0, E la trung diém cua DC . Ta c6
(W;'+W)(WA+2W+3W)=0 < 2MI.6ME =0 <> MI.ME =0 < MI L ME . Vay tap hop
cac diém M la duong tron duong kinh IE.
Cau 54. Cho tam giac ABC. Tim tap hop diém M sao cho:
a). MB? + MC? — MA? =0
b). MB2 +MC? - 2MA? =0
Loi gii
Dung hinh binh hanh ABEC, ta co:
EB+EC-EA=0
= MB? + MC? — MA? :(W+@)2 +(W+E)2 —(W+§A)Z
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CAau 55.

- MEZ+2M_E'(@+E—FA)+ EB2 + EC2 — EA?

Do dé (1) <> ME® = EA’ —(EB® + EC?)
= ME? =(§+E)2—(EBZ+E02)
< ME? = 2EB.EC < ME? = 2AB.AC
< ME? =2AB.AC.C0SA

Néu A tu: Tap hop diém M la &

Néu A vudng: Tap hop diém M la {E}

Néu A nhon: Tap hop diém M la duong tron (E;\/ZAB.AC.cos A)

Cach 1: Goi I trung diém cua BC, J la trung diém cua Al. Ta cé MB? + MC* —2MA’ =0

b).
2
=2IMA+ BC —2MA* =0
BC?
= MA2Z-MI? =

<M thudc duong thiang vubng goc vai Al tai diém H, xac dinh boi:

L 2
I = BE
8Al

Cach 2: Goi O la tam duong tron ngoai tiép tam giac ABC, G la trong tdm tam giac ABC.
_—  ——\2 — s ——\2 —  ——\2
Taco (2)<>(MO+0B) +(MO+0C) —2(MO+0A) =0

< 2MO(0B +0C —20A) =0
@2%(@+6§+ﬁf—3ﬁ)=0
< 2MOG(30G -30A) =0

< MO.AG=0< MO L AG

< M thudc duong thing qua O vudng goc voi AG.

Cho hai diém A,B cb dinh va sé k cho trude. Tim tap hop nhirng diém M sao cho MAMB =k

R R —\2 - - - . —_—
Taco AB :(MB—MA) —MB’ +MA —2MAMB = MAMB =

Goi I trung diém cua AB, khi d6 c6 MA? + MB? =2MI? +

2
Thay vao (*) ta dugc: MAMB = MI? — AE
2
<:>MI2:k+AB .
4

2 ~
o k+ <0= M tap rong.

2
o k+AB =0=M=1

4

Loi giai

< MI?

_AB?

AB?

k

——2 ——2 ——2
MB +MA —AB
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Cau 56.

Cau 57.

Céau 58.

2 2
AB >0= M chay trén duong tron tdm | ban kinh R = [k + AB

o K+

Cho tam giac ABC, tim tap hop nhitng diém M théa min MB.MC —MB.MG = AB? (véi G la
trong tdm tam giac ABC).
Loi giai
MB.MC — MB.MG = AB? & m’.(m_m) = AB?
< MBGC = AB® & MB.GC.cos(W,@) = AB? ()

2
Goi B, la hinh chiéu vung goc cua B trén GC, trén CB, ta liy diém H thoa man B/H = gi

BH T BC T GC, vi B, c6 dinh nén H c6 dinh= M chay trén duong thang CG di qua H.

Trong mat phang Oxy cho cho tam gidc ABC c6 trong tam G .
a). Xéc dinh vi tri diém P thoa PA+PB+4PC =0.
b). Chtrng minh C,G, P thang hang.
c). Tim tap hop diémM théa min \M_A'er +4W\ - \C—A+ @\
Loi giai
a). Goi I 14 trung diém cta AB, theo tinh chat duong trung tuyén PA+PB =2PI
mmm:@@zmm:mz(a_@)_@:a@@:%a 1)

b). Theo tinh chat trong tim ta c6 GA+GB+GC =0< IA—IG+IB-1G+IC-1G=0
< IA+IB+1C-31G=0< IC =3IG (2)

0
Tir (1)&(2)=CP=GI
c). ‘W+W+4W‘:‘Eﬂwﬁ‘@‘2W+4W‘=‘2§‘@‘W+2W‘:‘a‘
@‘W—W+2(%—W>‘:‘ﬁ‘@ HI + 2HC —3HM

0

-

= cl 9 cl
@3‘HM‘:‘CI‘©<:> HM === = Tap hop diém M I dudng tron tim H bén kinh R ==~
Cho tam gi4c ABC déu canh a. Goi D la diém d6i xtng v6i A qua BC va M 1a mot diém
thay doi:
a). Chimg minh BM.CM + AM.AD — AM_ khong déi.
b). Tim quy tich diém M thoa médn BM.CM + AM.AD =k (k Ia s6 thyuc cho truéc).
Loi giai
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Cau 59.

D

a). Nhan xét: AD va BC c6 trung diém I chung.
2

BM.CM — MB.MC — (MT + 18 (MI + 1)~ MI” 18" M1~ %
4

AM.AD-AM " = A

(E-AM): AM .MD = -MAMD

(M4 TA)(WT +T5) = M+ A" =+ 32

2
—BM.CM + AM.AD- AM " = a? khong dbi,

b). Theo céu a), ta co:
2 2

W.C—M+m.ﬁ:k<:>AM2+a?:k<:>AM2:k—a?

2
— Néu k < a? thi quy tich 1a tap rong.

2
— Néu k = a? thi quy tich chi gdm mot diém A.

2 2
_ Néu k> a? thi quy tich 1 dudng tron tam A, ban kinh 13 /k —% .

Cho tam giac ABC . Tim quy tich diém M thoa man:
a). AM.BC —2BM.CA+2CM.AB =k

b). BM.CM —2CM.AM +2AM.BM =k

(voi k 1a mot so cho trude).

Loi giai
a).
AM .BC —2BM.CA+2CM.AB =W.B_c'—2(m—ﬁ)c_A'+ 2(W—E)E
:m(ﬁf—ch 2ﬁ)+2ﬁ.C—A—2ﬁ.ﬁ
= AM.AD —4AB.AC
(V6iD 1a diém sao cho AD=BC —CA+2AB).
Do d6 diém M thoa man AM.AD —4AB.AC =k
<> AM.AD =k +4AB.AC
< AM"AD =k + 4AB.AC

——  k+4AB.AC

< AM'= 5 (Vi M’ 14 hinh chiéu cua M trén AD).
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Vay quy tich diém M la dudng thang vudng goc voi AD tai diém M’ sao cho
AM = K+H4ABAC

AD
b).

trude hét ta co

- - - - N\ 2
BM.CM = 2MB.MC = MB- + MC~ —(Mc _ MB) — MB? + MC2 —BC? nén

N

2 2 _pe?
M CM :MB +M2C BC

oy}

= BM.CM -2CM.AM +2AM .BM =§MBZ—%MC2—%BC2 +CA” — AB?

Do vay diém M thoa man gMB2 —% MC? —% BC*+CA? - AB® =Kk

< 3MB* —~MC? =2k + BC? - 2CA? + 2AB? (1)
Goi G 1a diém thoa man 3GB—GC =0

< 3MB?* - MC? =2MG” +3GB* -GC?, ma GB =%,GC == nén
3MB? - MC? =2MGZ—§BC2

Thanh thir diéu kién (1) tré thanh: 2MG? —g BC® =2k + BC* —2CA” + 2AB’
2
= MG? =k +5%—b2 +¢? (vdia, b, ¢ 1a do dai ba canh BC, CA, AB).

2
— Néu k < —5% +b? —c? thi quy tich Ia tap rong.

2
— Néu k = —5% +b?—c? thi quy tich chi gdm mot diém M.

2 2
— Néu k > —5% +b?—c? thi quy tich diém M 1a dudng tron tim G ban kinh Jk + 5% —b%+c?.

Cau 60. Cho tam giac ABC sé a. Tim tap hop cac diém M sao cho 3MA? + MB? —4MC? =a.
Loi gidi:
Chu y, téng cac hé s6 3+1—-4=0 nén khong tdn tai tdm ti cu cua hé diém A, B,C.
Goi | 1a diém sao cho 3ﬁ+3@:6@—3ﬁ+(ﬁ—ﬂ):6©E:4N©N:%E.
Do d6 | ¢b dinh va
2 2 onARZ | w2 VIR T VIR ¢
3MA? + MB? =3MA + MB =3(M|+|A) +(M|+|B)
- _ —\2
:4MI2+3IA2+IBZ+2MI(3IA+IB)
= 4MI?% +31A% + IB? + 2MI.0
— 4MI? +3IA? + B2,
Ta co
3MA? + MB? —4MC? =a < 4MI2 +3IA% + IB?—4MC2 = a
31A%2 +IB?—a
—

& MC? —MI? =
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2 2 ) . B
bat k = w khong doi, bai toan dua vé tim tap hop cac diém M sao cho

MC2 —MI2? =Kk.

Goi O 14 trung diém cua Cl va H 13 hinh chiéu cia M trén CI , ta co
MC2—MI2=MC —MI :(M—C+W)(M—C—W):2M—O.E:2H—O.E.
Do do

MC2 —MI? =k <> 2HO.IC =k < 20H.CI =k

< 20HCl =k ZO_H.(a)2 =k.Cl

_CI.

2ClI
Nén diém H cb dinh. Vay tap hop cac diém M 1a dudng thang vudng goc véi AB tai H xac
dinh & trén.

< OH =

Cau 61. Cho tam giac ABC vasé k. Tim tap hop cac diém M sao cho 2MA? +3MB? +5MC? = k.
Loi giai:
Goi | 1a diém sao cho
2ﬁ+3@+5ﬁ:6©—2ﬁ+3(ﬁ—ﬁ)+5(ﬁ—ﬂ):6
@3ﬁ+5rczlom@m:%m+%rc.
Do d6 diém | xac dinh duy nhat va
2MA? 1+ 3MB2? + MC? = 2MA’ +3MB- +5MC.
- —\2 - —\2 —_ —\2
=2(M|+|A) +3(M|+|B) +5(|v||+|c)
:1OMI2+2IA2+3IBZ+5IC2+2W<2FL\+3@+5E)

—10MI% +21A? +3IB? +5IC%* + 2MI.0

—10MI? + 21A? + 3IB2 +5IC2.
Vay
2MA? +3MB2 + MC? =k? <> 10MI?% + 21A? + 3IB2 +5I1C2 = k2
= MI? :i(k2 —21A? _3IB? —5|cz).
10

[ Néu k? > 21A% +31B* +5IC? thi tap hop cac diém M 1a dudng tron tdm O, béan kinh

R :\/i(k2 —2IA? _3IB? —5IC2).
10

[ Néu k? = 21A% +31B? +5IC? thi tap hop cac diém M gdm chi mot diém O.
[ Néu k? < 21A% +31B? +5IC? thi tap hop cac diém M 1a rdng.

PHAN C. BAI TAP TRAC NGHIEM

Caul. Cho a vab lahai vecto cung hudng va déu khac vecto 0. Ménh dé nao sau day dung?
A. é.B:\é\.\B\. B. ab=0. C. ab=-1. D. é.B:—\é\.\B\.
Loi gii
Chon A
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Céu 2.

Céau 3.

Cau 4.

Caub.

Céau 6.

Do a va b 14 hai vecto cung hudng nén (a,b) =0’ —>COS(5,b) =1.
vay 3= .
Cho hai vecto & va b khéc 0. Xac dinh g6¢c « giira hai vecto & va b khi ab :—H.‘B‘.
A. a=180°. B.a=0°. C. a=90°. D. a=45°.
Loi giai
Chon A
Taco ab= ‘5‘.‘6‘.005(5, B).
Ma theo gia thiét ab = —\é\.\B\, suy ra cos(a,b) =-1—(a,b) =180°

Cho hai vecto & va b thoa man |a| =3, ‘5‘:2 vd db =-3. Xac dinh géc « giita hai vecto a

va b.
A. a=30°. B. a=45". C. a=60°. D. a =120°.
Loi giai
Chen D
Tac ab=[al.[p|.cos(,6)—>cos(3,5) = 2= > 1, () =120
alp| 32 2
Cho tam giac déu ABC c¢6 canh bang a. Tinh tich v hudng AB.AC.
I . 2 . 2 I 2
A. AB.AC =232 B. ABAC=-2 f C. ABAC = —% D. ABA :a?
Loi giai
Chon D

Xac dinh duogc goc (E,E) la goc A nén (E,E) =60°,
2

Do d6 AB.AC = AB.AC.cos(AB, AC ) =aa.cos60° = a?

Cho M, N, P, Q 1a bbn diém tuy y. Trong cac hé thuc sau, hé thic ndo sai?

A MN(NP+PQ)-MN.NP+MNFQ. B MPMN —-MNMP,

C. MN.PQ=PQO.MN. D. (W—P—Q')(W+%) — MN2 - PQ?Z.
Loi giai

Chon B

Dap an A diing theo tinh chat phan phdi.

Dép an B sai. Stra lai cho dting MP.MN = MN.MP.

Pap an C dung theo tinh chit giao hoan.

Dap an D diing theo tinh chat phan phdi. Chon B

Cho hinh vudng ABCD canh a. Pang thirc nao sau day ding?
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Cau 7.

Cau 8.

Cau 9.

Céu 10.

Céau 11.

—_—

A ABAC = B. ABAC-2\2 C. E.A—C:gaz D. ABAC -1

Loi giai
Chon A

Taco (E,E) — BAC =45° nén AB.AC = AB.AC.cos45° = a.a\/f.g —a?

Cho hinh vudng ABCD canh a. Goi E 1a diém ddi xtng caa D qua C. Pang thic nao sau day

dang?

A. AE.AB =23, B. AEAB=+3a%>. C. AEAB=+Ba’. D. AE.AB=>5a%
Loi giai

Chon A

Taco C la trung diém caa DE nén DE = 2a. A B

Khi d6 AE.AB = (Hj + D—E’).E — AD.AB + DE.AB
0

- DE.AB.COS(E,E) = DE.AB.cos0° = 2a?, D c E

Cho tam giac ABC . Tap hop céc diém M thoa min MABC =0 Ia;

A. mot diém. B. dudng thang. C. doan thang. D. duong tron.
Loi giai

Chon B.

Tac6 MABC =0< MA 1 BC.
Vay tap hop cac diém M 1a dudng thiang di qua A va vudng goc voi BC.
Cho tam giac déu ABC canh a=2. Hoi ménh dé nao sau ddy sai?
A. (AB.AC)BC =2BC .B. BCCA=—2.
C. (AB+BC).AC=—4.D. (BC—AC)BA-2.
Loi giai
Chon C
Ta di tinh tich vo huéng & cac phuong an. So sanh vé trai v6i vé phai.

Phuong 4n A: AB.AC = AB.AC cos60° = 2x = (EE)E =2BCnénloai A,
Phuong an B: BC.CA=BC.ACc0s120° =—2nén loai  B.

Phuong 4n C: (E + ﬁf)ﬁ = AC.AC =4, BC.CA=2.2.c0s120° = —2 nén chon C.

Cho tam gi4c ABC cantai A, A=120°vad AB=a. Tinh BACA

2 2 2 2
AL B. & c a3 b 23
2 2 2 2

Loi giai
Chon B

Tac6 BACA=BACA.cos120° = —%az .
Cho hinh vudng ABCD tam O. Hoi ménh dé nao sau day sai?

A. OAOB =0. B, a@:%ﬁm
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C. ABAC=ABCD. D. ABAC=AC.AD.

Loi gii
Chon C
Phuong &4n A: OA L OBsuy ra OAOB = 0nén loai A.

Phuong 4n B: OAOC =0va %ﬁﬁ =0 suy ra OAOC = %O—AE =0nén loai B.

Phuong 4n C: AB.AC = AB.AC.cos45° = AB.ABJE.% = ABZ.

AB.CD = AB.DC.c0s180° = —AB? = AB.AC # AB.CD nén chon C.

Cau 12. Cho hinh vubng ABCD canh a. Hoi ménh dé nao sau dy sai?
A. DACB =2a>. B. ABCD=-—
C. (ﬁ+§f)ﬁ —a%. D. ABAD+CBCD=0.
Loi giai
Chon B
Phuong 4n A:Do DACB = DACB.cos0° = a?nén loaiA.
Phuong 4n B:Do AB.CD = AB.CD.cos180° = —a2nén chon B.
Cau 13. Cho hinh thang vudng ABCDc6 day lon AB =4a, day nhé CD =2a, duongcao AD=3a; | la
trung diém caa AD . Khi d6 (ﬁ+@)ﬁ bang :

A %2 g % C.0. D. 9a2.
2 2
Loi giai
Chon B

2
Tacé (|A+ |B).|D=(|A+ 1A+ AB).ID:ZIA.ID =—9% nénchon  B.

Cau 14. Tamgiac ABC vubng & A vaco géc B =50°. Hé thirc nao sau day 1a sai?
A.(AB, BC)=130". B.(BC, AC)=40°. C.(AB, CB)=50". D.(AC, CB)=120".
Loi giai
Chon D
Phuong an A:{ AB,

w

C)=180°— (AB, c?)=13o° nénloai A,

BC)=
AC)-

AB, CB) (BA Bc) 50° nénloai  C.
CB)

é'él

, AC ( B, CA) 40° nénloai  B.

(A8
Phuong 4n B: (
Phuong 4n C: (
Phuong 4n D: (Ac CB)=180°— (EA, @) =140°nénchon  D.

Cau 15. Cho hinh vudng ABCD, tinh cos(ﬁ,ﬁ)

A.l. B.—l. C.Q. D. —Q.
2 2 2 2
Loi giai
Chon D
Dau tién ta di tim s6 do cua goc (ﬁ, @\) sau d6 mai tinh COS(E,@)

2

Vi (E,C—A) ~180° —(E,C—A) ~135° = cos(ﬁ,c—A) =—>
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Céau 16.

Cau 17.

Céau 18.

Céau 19.

Céau 20.

Céau 21.

Cho tam giac ABC vuéng can tai A c6 BC =a+/2.Tinh CACB

A CACB=a’. B.CACE=a. G ﬁ.@:%. D. CACB =ay2.
Loi giai

Chon A

Tacd CACB = a.aﬁ.g —a?.

Cho hinh vudng ABCD ¢6 canh a. Tinh AB.AD

2

A 0. B. a. c.%. D. a’.
Loi giai

Chon A

Tacd AB.AD =a.a.cos90° =0.

Cho M 1a trung diém AB, tim biéu thuc sai:

A. MAAB=—-MAAB. B. MAMB =—-MAMB.

C. AM.AB=AM.AB. D. MAMB =MAMB.
Loi giai

Chon D

Phuong 4n A: MA, AB nguoc huéng suy ra MAAB = MA AB.cos180° =—MAAB nén loai A,
Phuong 4n B: MA, MB nguoc huéng suy ra MAMB = MAMB.cos180° =—MAMB nén loai  B.
Phuong 4n C: AM, AB cung huéng suy ra AM.AB = AM.AB.cos0° = AM.ABnén loai C.
Phuong 4n D: MA, MB nguoc hudng suy ra MAMB = MAMB. cos180° = —MAMB nén chon D.
Cho tam giac déu ABC canh bing a va H 1a trung diém BC. Tinh AH.CA

2 aa2 2 aa2
A S B. 5 c. p, —2
4 4 2 2
Loi gidi
Chon B

2
Tacd AH.CA= AH.CA. cos(m, ﬁ) = #.a.coslsoo = —3%.
Biéta, b =0 va ab= —|a’|‘6‘ . Cau nao sau day dung
A. ava b cung huéng.
B. ava b nim trén hai dudng thing hop véi nhau mot géc 120°.
C. ava b nguoc hudng.
D. A, B, C déu sai.
Loi gidi
Chon C
Tacod ab= —‘5‘.‘5‘ PEN ‘5‘.‘5‘ cos(é,B) = —‘5‘.‘5‘ PEN cos(a,B) =-1nén ava b ngugc huéng

Cho 2 vecto & va b c6 [a]=4, [b|=5 va (a,b)=120°.Tinh [a +b|

A. J21. B. \/61. C. 21. D. 61.
Loi giai
Chon A

Tact [a+B|=(a+B) =Va +b +2ab = [a]" + i +2]a]B] cos(a.5) =v21.

Trang 37



Cau 22. Cho tam giac ABC vudng tai A c6 B=60°, AB=a. Tinh AC.CB
A. 3a’. B. -3a’. C. 3a. D.0.
Loi gidi
Chon B

Tac6 AC.CB = AC.BC.cos150° = a\/§.2a.£——] —_3a2.

Cau 23. Cho 2 vecto donvi & va b théa\a+5\ = 2. Hay x4c dinh (33—46)(2a+56)

A 7. B. 5. C. 7. D. 5.
Loi giai
Chon C
o - -~ = ~ N2 - - - - ~ 2 ) -
3| =[p|=1, [a+b|=2 < (a+b) =4 ab=1, (3a-4b)(2a+5b)=6a —20b" +7ab=-7.
Cau 24. Cho hinh thang vubng ABCDc6 day lo6n AB =4a, day nho CD =2a, duong cao AD =3a.Tinh

DABC

A. —9a°. B. 15a°. C. 0. D. 9a°
Loi gidi

Chon A

_— [ —  —

ViDABC = DA(BA+ AD + DC) —DAAD=-9a?nénchon  A.

Cau 25. Cho tam giac ABC vudng tai C ¢6 AC =9, BC =5. Tinh AB.AC
A 9. B. 81. C. 3. D. 5.
Loi gidi
ChonB
Tach E.E=(E+@).E=E.E+@.E=E.ﬁzmnén chon  B.

CAu 26. Cho hai vecto ava b . Biét

a =2, [b|= V/3 va (4,b)=120° Tinh|a +b|

A J7T+43. B. J7-43. C.\J7-23. D. \J7+23.
Loi giai
Chon C

Taco [a+B|=(a+b) =& +b +2ab = [a o + 2Ja[f|cos (a5) =725
Cau 27. Cho hai diém B,C phan biét. Tap hop nhimng diém M thoa man CM.CB=CM~ Ia:

A. Duong tron duong kinh BC. B. Buong tron(B; BC).

C. Buong tron (C;CB). D. Mot duong khac.

Loi gidi
Chon A
CM.CB=CM < CM.CB-CM =0« CM.MB=0.
Tap hop diém M 1a duong tron duong kinh BC.

Cau 28. Cho ba diém A, B,C phan biét. Tap hop nhiing diém M ma CM.CB=CACBIa:
A. DBuong tron duong kinh AB .
B. Puong thiang di qua A va vudng goc véi BC.
C. Puong thang di qua B va vudng goc vai AC .
D. Puong thing di qua C va vudng goc véi AB .
Loi gidi
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Céau 29.

Céau 30.

Céau 31.

Céu 32.

Chon B

CM CB = CACB <> CM.CB-CACB =0<>(CM -CA) CB=0< AM.CB =0.
Tap hop diém M 1a duong thing di qua A va vudng géc vai BC.

Cho hai diém A(2,2), B(5,-2). Tim M tréntia Ox sao cho AMB = 90°

A. M (L6). B. M(6,0). C. M(1,0) hay M(6,0).  D. M(0,1).

Léi gii
Chon C

Goi M(x0), v6i xell. Khi d6 AM =(x-2,-2),BM =(x-5;2). Theo YCBT ta c6

x=1=M(10)

AMBM =0 (x—2)(x-5)-4=x>-7x+6=0
Q( )( ) :{x=6:>M(6;0)

Cho hai vecto d va b . Pang thirc nao sau day sai?

,nén chon C.

A. &b =[-8 ~Jaf -[o[ B. &b’ +[ff \a if )

2 2
C ab—(|a+5f -[a-[ D. &b~ (ja+[ -[a-5

2 4

Loi giai
Chon C
A 1A \ 2 117 AAA]-\ -.*1-.*2-.2"21A7-;

Nhan thay C va D chi khac nhau vé hé so > va ——ab= E(‘a + b‘ Ll —‘b‘ ) 7 nen thir kieém

tra dap an C va D.

Tact [a+B[ -[a-Bf =(3+B)" - (a-B) ~4a6——ab~(|a+B -|a-5[ | Chen C.

— —

- -2 — —\2 - - - = - = - = RN -2 2 - =
e A dung, vi ‘a+b‘ :<a+b) :(a+b).(a+b):a.a+a.b+b.a+b.b:‘a‘ +‘b‘ +2ab
— 2 - —\2 — — - — - —-—— = - -2 2 - =
e B ding, vi ‘a—b‘ =(a—b) =(a—b).(a—b)=a.a—a.b—b.a+b.b=\a\ +\b\ —2ab
- 1 2 =2 —2
——>ab=Zlaf +[p[ -[a-5 )
2

Cho tam giac déu ABC c6 canh bang a. Tinh tich v hudng AB.BC.

2 2 2
a’\3 c. ABBC--2 D ABBC=-Z
2 2 2

Loi giai

A. AB.BC = a2 B. AB.BC =

Chon C
Xac dinh duogc goc (ﬁ, ?C) la gbc ngoai cua goc B nén (E,E) =120°
2
Do d6 AB.BC = AB.BC.cos( AB, BC ) = a.a.c0s120° = —%
Cho tam giac déu ABC c¢6 canh bang a va chiéu cao AH . Ménh dé nao sau day 1a sai?
a2

A. AHBC=0 B. (AB.HA)=150" C. A—T:% D. AT:.@:?

Loi giai
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Chon D

Xéc dinh duoc goc (AC,CB) la gbc ngoai cua goc A nén (R,@) =120°
2

Do d6 AC.CB = AC.CB.cos(AC, B) = a.a.c08120° = _a?

Cau 33. Cho tam gi4c ABC vudng tai A vaco AB=c, AC =b. Tinh BABC.

A. BABC =b? B. BABC =c’ C. BABC=b*+c®> D. BABC =b?—¢?
Loi gidi
Chon B
Tacé BABC = BA.Bc.cos(ﬁ,E) — BABC.cos B = c/b? +c2.\/% =2
b +c

Céch khéac. Tam giac ABC vudng tai A suyra AB L AC = AB.AC =0
Taco BABC :ﬁ.(ﬁ+A—C) — BA’ +BAAC = AB? = ¢?
Cau 34. Cho ba diém A,B,C thoa AB=2cm, BC =3cm, CA=5cm Tinh CACB

A. CACB=13 B. CACB=15 C. CACB=17 D. CACB=19
Loi gidi
Chon B
Tacé AB+BC=CA = badiém A, B, C thing hang va AC——>1(4;—1). ndm gifra A, C.

Khi d6 CACB = CACB.cos(ﬁ, @) —3.5.c0s0° =15

Cach khac. Taco AB2 = AB’ = ((ﬁ—cﬁ)z _ CB2 - 2CBCA+CA’
—>(§C—A=1(CB2 +CA? - ABZ) :1(32 +5° —22)215

2 2

Cau 35. Cho tam gi4c ABC c6 BC =a, CA=h, AB=c Tinh P :(E+E)R

2 2 2 2 2 2 2 52
A P=b’—c? B p.C +b c pC +b°+a D pC +b°-a
2 3 2
Loi giai
Chon A
Taco P:<E+E).@:(E+E).(§A+E)
=(A—C+E).(A—C—ﬁ)=ﬁz—ﬁz:ACZ—ABzzbZ—c2
Cau 36. Cho hinh vudng ABCD canh a. Tinh P:A_c'.(c—mc—A)
A P=-1 B. P=3a’ C. P=-3a° D. P=2a’

Loi gidi
Chon C
Tu gia thiét suyra AC = aﬁ
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Céau 37.

Cau 38.

Céau 39.

Cau 40.

Taco P :A—C.(C—D+C—A)=A—C.C—D+A—C.C—Az—C—A.C—D—A—C2
—_CACD cos(ﬁ, CTIi) — AC? = —a/2.a.cos 45° —(a\/§ )2 —_3a’

Cho tam gidc ABC c6 BC=a, CA=b, AB=c. Goi M 1a trung diém canh BC. DPing thic nao
sau day dung?

22 a2, p2
A AMBC=2=C B AWBE-S*"
2, h2 a2 2 | h2_ a2
C. AMBC =S +P +a D. AM.BC =S P —@
3 2
Loi giai
Chon A
Vi M i trung diém ciia BC suyra AB+AC =2AM
Khi d6 AM BC = ~(AB + AC) BC = > (AB + AC).(BA+ AC)
2 2
1 1 _b*-¢?

o) o) ) )

Cho ba diém O, A, B khong thing hang. Diéu kién can va du dé tich vo hudng
(OA+0B).AB =0 Ia
A. tam giac OAB déu. B.tam gidc OAB can tai O.
C. tam giac OAB vuong tai O. D. tam giac OAB vuong can tai O.
Loi giai
Chon B
Taco (@+@)ﬁ =0 (O—A+@)((ﬁ—@) =0

OB —OA =0<>0B?~OA’ =0<> OB =0A
Cho hinh chi nhat ABCD c6 AB =8, AD =5. Piang thirc nao sau ddy dung?
A. ABBD=62. B. AB.BD =64. C. ABBD=-62.  D. ABBD=-64.
Loi giai
Chon D
Gia thiét khong cho goc, ta phan tich cac vecto AB, BD theo cac vecto ¢ gid vudng goc véi
nhau.

Taco AB.BD = ﬁ.(ETm E) — AB.BA+ABBC =—AB.AB+0=—AB? =64 .

Cho hinh thoi ABCD c6 AC =8 va BD = 6. Pang thiic nao sau dy dung?
A. ABAC =24, B. AB.AC =26, C. AB.AC=28. D. ABAC =32
Loi giai
Chon D
Goi O=AC N BD, gia thiét khong cho goc, ta phan tich cac vecto AB, AC theo cac vecto cb gia
vuong goc voi nhau.
Taco
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Cau 41.

Cau 42.

Céau 43.

Céau 44.

AB.AC ~(AG +0B).AC ~ AG.AC + OB.AC — AC.AC +0= AC* =32.

Cho tam gi4c ABC . T4p hop cac diém M thoa mén W(W+W) =0 l&:
A. mot diem. B. duong thang. C. doan thang. D. duong tron.
Loi gidi
Chon D.
Goi | 1a trung diém BC —>MB+MC =2MI.
Taco W\(W+W):O < MA2MI =0 < MAMI =0 MA L MI . (*¥)
Biéu thie (*) ching t6 MALMI hay M nhin doan Al dudi mdt goc vudng nén tp hop céc
diém M 1a duong tron duong kinh Al.

Tim tap cac hop diém M théa man W(W+W+W)=O voi A, B, C 1a ba dinh cua tam

giac.

A. mit diém. B. duong théng. C. doan théng. D. duong tron.
Loi giai

Chon D.

Goi G la trong tam tam giac ABC —MA+MB+MC =3MG.

Ta co W(W+W+W)=O@W.BWzO@W.WzO@WJ_m. (*)

Biéu thie (*) ching t6 MB L MG hay M nhin doan BG dudi mdt goc vudng nén tap hop céc
diém M 1a duong tron duong kinh BG.

Cho hai diém A, B ¢6 dinh c6 khoang cach bing a. Tap hop cac diém N théa man

AN.AB =2a la:

A. mot diém. B. duong thang. C. doan thang. D. duong tron.
Loi giai

Chon B.

Goi C la diém déi xting ctia A qua B . Khi d6 AC = 2AB.

Suyra AB.AC =2AB’ =2a’,

Két hop véi gia thiét, tacé AN.AB = AB.AC

@ﬁ(ﬁ—ﬁ)zO@ﬁ.ﬁzO@CN 1 AB.

Vay tap hop cac diém N 1 duong thiang qua C va vudng goc voi AB.

Cho hai diém A, B ¢ dinh va AB=8. Tap hop cac diém M théa mdn MAMB =-16 Ia:

A. mot diem. B. duong thang. C. doan thang. D. duong tron.
Loi giai

Chon A.

Goi | 1a trung diém cua doan thang AB —IA=-IB.

Ta co MAMB — (MT + TA) (M + 16 = (M + I&) (M - 1A)
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2
M TR =Mz A =iz A8

AB? 8’

2
AB -16=—-16=0—>M =1.
4 4

Theo gia thiét, ta co MI2 — =-16 = MI? =

Cau45. Cho tam gia&c ABC wvubng tai A Cc0AB=a, BC=2a. Tinh tich vd hudng

_ _ _

AB.BC+BC.CA+CA.AB
A. AB.BC + BCCA+CAAB =4a’. B. AB.BC+BC.CA+CA.AB=—d"
C. ABBC+BC.CA+CA.AB=-4a. D. AB.BC+BC.CA+CA.AB=-2a’

Loi giai
Céach 1: Vitam gidc ABC vuong tai A nén CA.AB=0 va tir ciu a ta
c6 AB.BC = —a*, BC.CA = -34°

_ _ _

Suyra AB.BC+BC.CA+CA.AB=—4a

Céch 2: Tt AB+BC+CA =0 va hing déng thirc

(AB+ BC+CA) — AB? + BC? + CA? +2(AB BC+BC.CA +CA. AB)

Taco AB.BC+BC.CA+CA.AB= —%(AB2 +BC2 +CA2 ) — _45°

Cau 46. Cho hinh vudng ABCD canh a.Tinh gi4 tri cta biéu thac (AB+ AD)(BD+ BC)

A. (AB+AD)(BD+BC)=3d. B. (AB+ AD)(BD+ BC) =24
C. (AB+AD)(BD+BC)=a>. D. (AB+ AD)(BD +BC) =44,
Loi giai

Theo quy tic hinh binh hanh ta c¢6 AB+AD=AC

Do d6 (AB+AD)(BD+BC)= AC.BD + AC.BC = CA.CB = ‘CTLX‘ .‘@‘ cosACB

(AC.BD=0vi AC L BD)

Mit khac ACB = 45" va theo dinh ly Pitago ta co:
AC =P +a* =a2

Suy ra (AB+ AD)(BD+ BC) =a.a\2 cos45° =a’.

Cau 47. Cho tt gidkc ABCD c6 AB=BC =25, CD=BD=5y2,AD =310, AC=10. Tim cdsin géc

gitra hai vecto AC va DB
A -2 B.__°_. c % D. 5.

5\/_ 572 5V2 52
Loi giai

Véi diém O bét ky ta co:

2AC.DB= 2(CTC —071)(0—3—07)) —20C.0B+20A.0D—20C.0D -20A.0B
- 2 2 — . —\2 —2 —2 —2

Mit khac 20C.OB=0C +OB —(oc —OB) ~OC +0B —-BC

Xay dung cac dang thic tuong ty thay vao ta tinh dugc

2AC.DB= AB? +CD*-BC? — AD?
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. 2 2 _ 2 _ 2 _ _
Suyra cos(AC,DB)zAB +CD*-BC*-AD* _20+50-20-90 _ 4
AC.BD 1052 52
Cau 48. Cho tir giac ABCD. Goi M,N lan luot 14 trung diém cua DA, BC. Tinh gdc giira hai duong
thing AB va CD biét AB=CD =24, MN =a+/3.

A. (AB,CD)=50".  B.(AB,CD)=60". C.(AB,CD)=80". D. (AB,CD)=30°.
Loi giai

Taco: MN =%(E§+(§) suy ra
MN? = i(ABZ +CD? +2ABCD) < ABCD =24".

. -
ABCD _ 20 _1_ B CD)=60'.

Do do COS(E,C—D) = =
ABCD 2a2a 2

Cau 49. Cho tam gidc OAB vuong cén tai O, canh OA=4. Tinh ‘2@\—@‘.
A.[20A-OB|=4.  B.[20A-OB|-=2.
C. \2@—@\:12. D. \2@—@\:4\/6.

Loi giai
Chon D

D
Goi D 1a diém dbi xtimg cua O qua A.
[20A~OB| =|OD - OB| = |BD| = BD = JOB? + OD* =& + 4* = 45

Cau 50. Cho hinh thang vuéng ABCD vubng tai A, D; AB//CD; AB=2a; AD=DC =a. O latrung
diém cua AD . B dai vecto tdng OB +OC bing

A2 B 2 C a. D. 3a.
2 2
Loi giai
Chon D
D C
O NI
A B

Goi | 1a trung diém cia BC =OB+0C =201 =|O0B+0C|=20I .
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Céau 51.

Céau 52.

Cau 53.

Céau 54.

CAau 55.

AB+CD _3a

Xét hinh thang ABCD c6 Ol 1a duong trung binh = Ol = 5 5

Vay ‘@+O_C"=3a.

Cho ABC déu canh 2a voi M 14 trung diém BC . Khing dinh nao dung?

A. MB=NC. B [AM[-22. coAM-2E. . [AM|-ads.
Loi giai

Chon D

Do dai duong cao AM trong tam giac déu canh 2a 1a: 2a2\/§ =a3.

Vay khing dinh dtng 1a \m\ —a3.

Cho tam giac vudng can ABC véi AB = AC =a. Khi do \2E+E\ bing
A. a\3. B. a\/5. C. 5a. D. 2a.

Loi giai
Chon B
Ta co: (\2@+E\)Z - (2@)2 +4AB.AC + AC = 4AB? + AC? (Vi AB L AC = AB.AC =0)
=43’ +a’ =5a> :‘2E+E‘=a\/§.

Cho hai vécto b thoa man: [a|= 4[b| = 3;|a- b|= 4. Goi « Ia géc giita hai vécto &b . Chon

phét biéu ding.

A. a=60°. B. a = 30°. C. COSa=%. D. c03a:§.
Loi giai

Chon D

Tacd

a- b|- 40 (a- b) =160 a*- 2ab+ b’ 16

U 4°- 243.cosa+3*=16U cosa= g

Cho tam giac déu ABC c6 canh bang 4a.Tich vo hudng cua hai vecto AB va AC Ia

A. 8a’. B. 8a. C. 8J3a%. D. 8V3a.
Loi giai

Chon A

Taco AB.AC = ‘EHE‘COS(E, E) =4a.4a.cos60° = 4a.4a.% =8a’.

Cho AABCdéu; AB=6 va M I trung diém cia BC. Tich vo huéng AB.MA bing

A. —18. B. 27. C. 18. D. -27.
Loi giai

Chon D
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Tacé( B, A ):BAM —30°.

I 6/3

AB.MA = —AB.AM = _\ﬁ\.\m\.cos(m,m) = 6.~ =.00s30° =27

Cau 56. Cho hai vecto @ va b. Biét \5\ ~2, \6\ -3 v (é,B):soO. Tinh \a+5\.

A. J11. B. \13. C.\12. D. 14 .
Loi giai
Chon B

Taco: ([a+5]) =a? +b? + 235 = a + b + 2Ja| fl.cos(a.).
= (‘5+5‘)2 —443+2.2+/3.c0s30° =13 :‘5+5‘ - J13.

Cau 57. Cho tam gidc ABC vudng tai A c6 B=30° AC =2. Goi M Ila trung diém cua BC. Tinh gia tri
cua biéu thirc P = AM.BM .

A P=-2. B. P=23. C.P=2. D. P=-2/3.
Loi giai
Chon A
C
M
A 30° B

Taco: P=W.W=(E+W).W:E.W+W2
C-= _AC —4: AB = AC.cot30° = 24/3:BM =2
sin 30°

—BM "~ =4: AB.BM = 2/3.2.c05150°=—6 =P =-2 = Chon A

Cau 58. Cho hinh binh hanh ABCD c¢6 AB=2a, AD =3a,BAD =60°. Piém K thuoc AD thoa man
AK = —2DK . Tinh tich v6 huéng BK.AC
A. 3a°. B. 6a’. C.0. D. a°.
Loi gidi
Chon D
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A K D
Taco W:—ﬁ+§ﬁ;ﬁfzﬁ+m
e 2 N S p—
Khi o BK.AC = (~AB-+- AD)(AB -+ AD) = ~AB’ + - AD’ -~ ABAD

BK.AC = —4a? +§.9a2 —%2a.3a.cos60° =a’

Cau 59. Cho tam giac ABC c6 AB=5, AC=8, BC=7 thi AB.AC bing:

A. -20. B. 40. C. 10. D. 20.
Loi gidi
Chon D
2 , g2 92
cos(AB, AC) g7 1
25.8

2
g L
AB.AC = ABACcos(AB AC): 5:

Cau 60. Cho hai vecto a, b sao cho ‘5‘ =2, ‘5‘:2 va hai véc to X=a+b, y=2a-b wudng goc véi

nhau. Tinh goc gitra hai véc to avab.

A. 120°. B. 60°. C. 90°. D. 30°.
Loi giai

Chon C

Vi hai véc to Xx=a+b, y=2a-b vuong goc voi nhau nén

(a+b).(2a-B)=0 28" ~b"+ab=0 <> 2[a ~[p] +[a].|p|.cos(a,b)=0

N 2.(\/5)2 _2? +\/§.2.cos(5,6) ) P=N 003(5,5) =0 @(5,5) =90°.

Cau 61. Cho hinh chit nhat ABCD c6 AB=a vd AD=a+/2. Goi K la trung diém cta canh AD. Ding
thirc nao sau day dung?

A. BK.AC =0. B. BK.AC=-a%/2. C.BK.AC=2a%/2. D.BK.AC=24"
Loi giai
Chon A
Tacoé AC =BD=+/AB2+AD? =+/2a2 +a? =a+/3.
g A K D
|BK=BA+AK =BA+=AD
Taco 2
AC = AB+ AD b p

——BKAC - BA+ 4D |(48+ AD)
2

:ﬁE+BAAD+;ADAB+;ADAD_—a +0+0+= (aJ_)
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——¢0s ABC =+/1-sin”* ABC ——(VI ABC nhon).

Mit khac goc giira hai vecto AB, BC 1a gbc ngoai ciia goc ABC

Suy ra cos(ﬁ, %) =C0S (1800 - ABC) =—cos ABC = — %

2

Cau 62. Cho tam giac ABC wvudng tai A, BC=a+y3, M la trung diém caa BC va c6 m.ﬁz%.

Tinh canh AB,AC.
A. AB=a,AC=ay2. B. AB=a,AC=a.
C. AB=a2,AC=a. D. AB=a/2,AC=a2.

Loi giai
B
H
M
A C
Chon A
Ve AH L BC,H eBC,
C6 HM 1a hinh chiéu cua AM 1én BC.
Suyra AMBC =HM.BC, ma AM BC——, BC = a\/_
2
Suyra HM cung chiéu BC va HM.BC:%, HM =$,
C6 BH =BM —HM :a23_a\6/§:a;/§_

C6 AB2=BH.BC=a’= AB=a Va AC=a+/2.
Viy AB=a V& AC =a/2-

Cau 63. Cho hinh vuébng ABCD canh a. M 1a trung diém cia AB,G la trong tam tam giac ADM . Tinh
gia tri cua biéu thic @(CTLHW)

2 2
A 2 . c. 2 D. L.
4 4 4 4
Léi giai
A M B
D C

_— — — —

Vi G la trong tam tam giac ADM nén CG=CD+CA+CM
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Cau 64.

Cau 65.

CAau 66.

Mgt khdc theo quy téc hinh binh hanh va h¢ thitc trung diém ta c6 CA=~(AB+ AD) va
CM =~ (CB+CA)= [ CB~(AB+ AD) | =~ (4B+24D)
2 2 2
e 1 5 .
Suyra CG :-AB—(AB+AD)—E(AB+2AD)=—(EAB+2ADJ
Ta i co CA+ DV —~(AB + AD )+ AM - AD = 3 A8+ 24D |
e = (5= ——=\1-=
Nén CG.(CA+DM)= ~AB+2AD | ~ AB+2AD

2
_d AR +44D? =210
4 4

Cho céc vécto a,b c6 do dai bang 1 va thoa man didu kién

2

A. cos(;t,E):T. B. cos(ﬁ,g)z

22—31_5‘ — 7 . Tinh cos(é, 5)

: C. 008(5,5): D. cos(a,b)z

N~
W | =

NI

Léi giai

20— 3B =7 47 120519 =7 = b=+
2

= cos(a,b)=
2
Cho céc vécto a,b cb do dai bang 1 va goc tao boi hai véc to bang 60°. Xac dinh cosin géc giita

—

hai vecto U VA 0 Véi u=a+2b, v=a-b

A cos(ii9)==2. B cos(ia)=—x. C.cos(wo)=—;. D. oos(dv)=—1.
Loi giai

C6 b =af|-cos(a, ) =1.1.cos60" =

;.5=(Zz+213)(£—13)=1—2+%=—%.

Mit khac: 11 =2 +4h +8ab=9 < |u|=3

2

v =£2+z32—2&.z3:1@\5\:1
Suyra Cos(&;é)—%_—%

Cho hinh vuéng ABCD canh bang 3. Trén canh AB ldy diém M sao cho BM =1, trén canh
CD lay diém N sao cho DN=1 va P la trung diém BC. Tinh cos MNP .

A cosMNP=—2_ B cosMNP=_-2_
510 410

C. COSMNPZE. D. CosMNP:i.
J10 4510

Léi giai
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Tacé NM = - AB_AD, NP=2AB_LAD
3 3 2

SuyramN—P—z l=1—
9 2 18

Mt khac ‘W‘ =

NP :gjcosMNP:i.

4510
Cau 67. Cho hinh chit nhat ABCD ¢6 AB=2. M la diém dugc xac dinh béi AM =3MB, G Ia trong

tam tam giac ADM . Tinh MB.GC

5

A. Ws.c—c;g. B. MBGC = C. MBGC = D. MB.GC =

® | w
N w

OOIH

Loi giai
Taco MB= i@

_— — s

Vi G la trong tdm tam giac ADM nén 3CG=CA+CD+CM
=>3CG=—(AB+ AD)~ AB+CB+BM =2 AB-24D

— 33— _

=GC==—AB+—=AD
4 3

OOlOJ

Suyra MB@—lﬁz 3E+2@
4 4 3

Cau 68. Cho tam giac ABC vudng tai A cO AB=a, BC=2ava G la trong tdm. Tinh tich vo hudng

_ _ _

GA.GB+GB.GC+GC.GA

A @.@+@.R+@.@7:-§. B 67@+@&+c7c’c7__%

c a@@&@a__%