Chuong 4. Vécto

y J/ J J

Y 7 Cruvng 4
VECTO

Bt a CAC KHAI NIEM MG AU
3

A-TOM TAT Li THUYET
I Kndiniem véc-to
|| 4> Dinh nghia 1.1. Véc-to 14 mot doan thing c6 huéng.

Véc-to c6 diém_()iéu la A, diém cubi 1a B dugce ki hieu 1a Jﬁ, doc 1a “véc-tc AB”.
Dé vé véc-to AB ta vé doan thing AB va danh dau miii tén ¢ dau mit A
B (H.1). .

Déi voi véeta AB. t . Diém dau Diém cubi
i v6i vée-to AB, ta goi b 1

o

® Duong thing d di qua hai diém A va B la gia ctia véc-to AB (H.2).

@ Do dai doan thing AB 1a do dai ciia vée-to AB, ki hieu I ’ﬂ?’ ] Hinh 2

Cho hai diém phan biét H, K nhu hinh bén. Viét hai véc-to ma diém dau va diém
cudi 14 H hoac K.

e

Te

Hai véc-to théa man yéu cau dé bai la HK va KH. O

Tih do dai ctia cic vée-to AB, CD va MN & Hinh 3,
biét ring do dai canh clia 6 vuong bang 1 cm. —_—

— Hinh 3
BAI GIAI

‘A—B)‘ = AB =4 cm,

C’—D)’=CD=4(:m,

(MN’ — MN =+/32142 =5 cm.
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D Hai véc-to cling phuong, cling huéng, béing nhau

|| $% Pinh nghia 1.2. Hai véc-to duge goi la cing phuong néu gia clia ching song song hodc trung nhau.

CHU Y .
/ Néu hai véc-to cing phuong thi ho#c ching cuing huéng hodc ching nguge hudng.

Trong Hinh_4>, tim véc-td cung hudéng v6i véc-to AB ; ngugc hudéng
v6i vée-to AB. N M
—e
A B C D
— Hinh 4
BAI GIAI
Véc-ta CD cting huéng véi véc-to AB , véc-to M N ngugc hudng véi véc-to AB. O
$> Pinh nghia 1.3. Hai véc-td AB, CD bing nhau néu ching ciing huéng va cing do dai, ki hiew: AB =
CD.
Khi khong can chi 16 diém dau va diém cudi clia véc-td, vée-to con duge ki higu
la @, b, u, 7, ...(Hinh 5). Do dai ctia véc-to @ dugce ki hieu la || a 7
Hinh 5

‘CHI’J v .
©

- N z N 2, ~ N N N . PN N i
Hai véc-to @, b bang nhau néu ching ciing huéng va ciing do dai, ki hieula @ = b.

® Khi cho trudc véc-to @ va diém O, thi ta luon tim duge mot diém A duy nhat sao cho 04 =3.

Cho hinh binh hanh ABCD (Hinh 6).
a) Véc-to nio bing vée-td AB?

b) Véc-td nao bling vée-to AD?

— Hinh 6
BAI GIAI

a) Vi AB, DC cung huéng va AB = DC nén DC = AB.

b) Vi E, BC ciing huéng va AD = BC' nén AD = BC.

E®) véc-to kheng

|| 4> DPinh nghia 1.4. Véc-to khong 1a véc-to ¢6 diém dau va diém cubi tring nhau, ki hiéu la 0.

Véi céc didm bat ki A, B, Ctacé 0 = AA = BB = CC.
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Véc-to AA niim tren moi duong thang di qua A. Ta quy udc 0 (véc-to khong) cing phuong va cing huéng véi
moi véc-ta; hon nita ‘6‘ = 0.

‘cmi v .
!J Hai diém A, B tring nhau khi va chi khi AB=70.

B- CAC DANG TOAN

& Dang 1. Xac dinh mét véc-to, doé dai véc-to

® Véc-to 1a mot doan thang c6 hudéng, nghia la, trong hai diém mut ctia doan thang, da chi ro diém
dau, diém cudi.

® Do dai clia véc-to 1a khodng cach gitta diém dau va diém cudi clia véc-to doé.

D Vi du minh hoa

$>Vidu 1. Cho tit giac ABCD. Hay chi ra céc véc-to khac véc-to khong cé diém dau va diém cudi la cac
dinh cta t giac.

® Loi gidi.
T hai diém phan biét ctia tit gidc ta x4c dinh dudce hai véc-to khac véc-to khong, C
chang han tit hai diém A, B ta xac dinh dugc hai véc-to khéc véc-to khong la AB D
va BA.
Suy ra ti glac ABCD ¢6 12 véc-to khac véc-to khong la AB BA AC C’A AD
DA BC CB BD DB BD DB.
A B
O
$>Vidu 2. Cho hinh vuéng ABCD vé6i canh c6 do dai bang 1. Tinh do dai cic véc-to fTé, B—D), DB.
® Loi gidi.
Vi canh ctia hinh vuong ABCD c6 do dai bang 1 nén |A_B> | =1 va duong chéo ctia hinh c
vuoéng co do dai bang V2.
Suy ra |BD| |DB| BD = /2.
A B
O

> Vidu 3. Cho tam giac déu ABC c¢6 canh bang a. Goi M la trung diém ctia BC' tinh do dai véc-to AM.

® Loi gidi.
a\/_ a3

Vi ABC la tam gidc déu nén AM = —— = ]AM\ AM = — A
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D Bai tGp ren luyén

$>Bai 1. Cho luc giac déu ABCDEF c6 canh bang a.
a) C6 bao nhiéu véc-to khac véc-ta khong c6 diém dau va diém cudi 1a cac dinh clia ngi giac?

b) Tinh do dai céc véc-to AD

 Loi gidi.

a) Tu hai diém phan biét clia tit gidc ta x4c dinh dudc hai véc-to khac véc-to
khoéng, chégg harl_t_gr hai diém A, B ta xéac dinh dudc hai véc-to khac véc-to
khong la AB va BA. A D
Luc gidc déu ABCDEF c6 15 cap diém phan biet do dé c6 30 véc-to khac
véc-to khong c¢6 diém dau va diém cudi 1a cac dinh ctia ngit giac.

b) Ta c6 |AD| = AD = 2AB = 2a. g b
O
<&B>Gi 2. Cho tam gidc ABC vuong tai A ¢c6 BC = 2a. Goi M la trung diém ctia BC tinh do dai véc-to
AM.
® Loi gidi.
— — B
Do dai véc-to AM 1a |AM| =AM = TC =a. A

& Dang 2. Hai vecto cling phuong, cling huéng va bdng nhau

St dung cac dinh nghia
® Hai vecto ciing phuong néu chiing c6 gia song song hodc tring nhau.
© Hai vecto cing phuong thi ciing huéng hosic nguge huéng.

® Hai vecto bang nhau néu chiing cting do dai va cing huéng.

D Vi du minh hoa

‘ < Vi du 4. ‘
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Cho hinh vé, hay chi ra cac vecto cung phuong, cac cap vects nguge huéng y
VA cac cap vecto bang nhau 2
a
-2 -1 3
O 1 30
71 >
d
Z Y-2
3
—4
® Loi gidi.

Dua vao hinh vé ta thay

—

@ Cac vecto cuing phuong 1a @, b va C.
- =
c

N
@ Cac cap vecto nguge huéng 1a @ v6i € va b véi

@ Cac cap vecto bang nhau 1a @ véi b

Il
$>Vidu 5. Cho hinh vuong ABCD. Hay chi ra moi quan hé vé do dai, phuong, huéng gitta cac cap vecto
a)A—B)VéD—C). b)EVéC'—B). C)14_C'>V33_15.
Nhitng cip vectd nao trong cac cap vecto trén 1 bang nhau?
® Loi gidi.
B C

a) Hai vecto AB va DC ctiing do dai va cting huéng. Do d6, hai AB va DC bang
nhau.

b) Hai vecto AD va CB cung do dai va ngugc huéng. Do do, hai AD va CB
khong bang nhau.

c¢) Hai vecto AC va BD cung do dai nhung khong cuing phuong nén khong cting
huéng. Do d6, hai AC va BD khong bing nhau.

$>Vidu 6. Cho hinh binh hanh ABCD c6 tam la O . Hay tim céc cap vectd khéc 0, bing nhau va
a) c6 diem dau va diém cubi trong cac diem A, B, C va D .

b) ¢6 diém dau 1a O hodc diém cudi 1a O.

® Loi gidi.
B C
a) Cac cap vecto khac 0 bang nhau Va co dlem dau va dlem cudi 10i trong
cac dlem A B,CvaD: AB va DC BA va C’D BC va AD,CB
va DA.
b) Céc cap vectg khac O bang nhau va c6 dlem dau la O hozic diém
cudi 1a O: OA va CO AO va OC OB va DO BO va OD.
A D
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$>Vidu 7. Hai ca no A va B chay trén ciing khiic song (khiic song thang) véi cting do 16n van toc 1a 15
km/h. Tuy vay, ca ndo A chay xuo6i dong, ca n6 B chay ngugc dong. Van toc dong nuée 1a 5 km/h.

a) Hay thé hién bing hinh vé, vecto van toc v dong nudc va vectd van toc thie té v4, v5 clia hai ca no
A va B.

b) Trong cic vects U, v4, vg nhitng vecto nao ciing phuong, nhitng cip vecto nao nguge hudng.

® Loi gidi.
| | | | | | | | |
s 1 | —> \ \ T | | i5km /hy |
a) Vi A chay xu6i dong ne_n)|vA| =154+5=20. VIiB L oy L g
chay ngugc dong nén |vg| = 15 — 5 = 10. ; ; ; ; ; ; ; ; ;
b) Dua vao hinh vé ta thay A e
| | ,U_> | | | | | | /T) |
@ Céc vecto ciing phuong 1a T, 01, 05 — B
| | | | | | |
®@ Cé4c cap vects ngude huéng 1a U va vg, v4 | 1 1 1 1 1 1 1 1
L,,,,\,,,,J,,,,L,,,,L,,,,\,,,,J,,,,L,,,,\El
D Bai tGp ren luyén
$OBai 1.
Cho hinh vé&, hay chi ra cac vecto cung phuong, cac cap vectd y
ngude huéng va cac cap vecto bang nhau 9
—2 3 7
® Loi gidi.
Dua vao hinh vé ta thay
@ Cac vecto ciing phuong 1a @, b va e
@ Cac cip vecto nguge huéng 1a @ véi € va b véi ¢
@ Cac cap vecto bang nhau 14 @ véi b
]

<O §§1 2. Cho tam gisc déu ABC, hay chi ra méi quan he vé do dai, phuong va huéng gitta cip vects BA
va, CA. Hai vecto c6 bang nhau khong?

® Loi gidi.
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Duta vao hinh vé ta thay hai vecto BAvwaCA cfnﬁgé déi_n)hu’ng khong cung phuong A
nén ciing khong ciing huéng. Do d6, hai vecto BA va C'A khong biang nhau.

B C
Il
<> Bai 3.
Cho hinh luc giac déu ABCDEF ¢6 tam O. B C
a) Hay tim cdc vecto khéc 0 va bling voi AB.
b) Hay vé vecto bang véi AE va c6 diém dau 1a B.
(0)
3 -— . a A D
c) Hay vé vecto bang v6i AE va c6 diem dau la C.
F E

® Loi gidi.

a) cic vecto khac 0 va bing véi vecto AB1a FO, OC, ED.

b) Vi ABDE la tit gidc ¢6 hai dudng chéo cat nhau tai m_(’)i
dutng nén la hinh binh hanh. Suy ra, vecto bang véi AE
c6 diém dau B la BD.

c) Gia st CG 1a vecto cin dung va vi CG = AE néen AEGC
la hinh binh hanh.

Vay diém G can dung la dinh con lai ctia hinh binh hanh AEGC.

49 B&i 4. Chiing minh ba diém A, B, C théng hang khi va chi khi AB, AC cing phuong.

® Loi gidi.

® Gia st A, B, C th_é)ng_h?ng. Khi d6, ching ciing nim trén mot dudng thing. Suy ra, ;l_B>, AC 6 gia
trung nhau. Vay AB, AC cung phuong.

O] G_Lé stt AB ) AC cung phuong. Khi do, AB ) AC 6 gia song song hoac trung nhau. Mt khac, gia cta AB )
AC cung di qua diém A nén ching tring nhau. Vay A, B, C thing hang.

$>Bai 5. Trén mit phing Ozy, hiy vé cic vecto OA va MN véi A(1;2), M(0;—1) va N(3;5)
a) Chi ra mot mdi lien he gitta hai vecto trén.

b) Mot vat thé khdi hanh tit M va chuyén dong thang déu véi van toc (tinh theo gig) duge biéu dién
béi vecto ¥ = OA. Hoi vat thé c6 di qua N khong? Néu c6 thi sau bao lau vat sé dén N?

® Loi gidi.
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a) Dya vao hinh vé ta thiy hai vecto OA va MN cing huéng.

b) Vi hai vecto OA va MN ciing huéng nén vat thé khéi hanh tit M cé thé
di dén N. N
Mat khac, vi )MN‘ =3 ‘OA‘ = 3| 7| nén sau 3 gio thi vat sé di chuyén
dén N.

C-BAI TAP TRAC NGHIEM

¢S Cau 1. Véc-to 1a mot doan thing

@ C6 huéng. C6 hudng duong va hudéng am.
© C6 hai dau mut. (D) Théa man ba tinh chat tren.
® Loi gidi.
Véc-to 13 mot doan thing cé huéng.
Chon dap an @ O

¢S CaAu 2. Chon khéng dinh ding trong céc khang dinh sau.
@ Véc-to 1a mot duong thang cé hudng.
Véc-to 1a mot doan thing.
@Véc—td la mot doan thang cé hudng.
@ Véc-to 1a mot doan thing khong phan biét diém dau va diém cudi.

T =
® Loi gidi.

Véc-to 13 mot doan thing cé huéng.

Chon dap an @ O

$> CaAu 3. Véc-to c6 diem dau D va diém cudi E duge ki higu nhu thé nao 1a ding?

(A DE. (B) ED. @‘ﬁ‘ (D) DE.

® Loi gidi.
Véc-ta c6 didm dau D va diém cudi E duoe ki hieu DE.
Chon dap an @ O

$>Cau 4. Cho tam gidc ABC c¢6 thé x4c dinh dugc bao nhiéu véc-to (khac véc-to khong) c6 diém dau va
diém cudi 1a dinh A, B, C?

A) 2. 3. ©a. D) 6.
® Loi gidi.
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Cé, tl@céc_d}inﬁim& 6 véc-to (khac véc-to khong) c6 diém dau va diém cudi la dinh A, B, C' la cic véc-to
AB, BA, AC, CA, BC, CB.
Chon dap an @ O

$>Cau 5. Cho hai didm phan biet A, B. S6 véc-to (khac 0) c6 didm dau va diém cudi lay tit cac didm A,
B la
2. (B 6. (©13. D) 12.

® Loi gidi.
C6 2 véc-ta c6 didm diu va diém cudi 1y tit cac diém A, B 1a AB va BA.
Chon dap an @

O
&> CAu 6. S6 véc-ta (khac 0) c6 didm dau va didm cudi lay tir 7 diém phan bigt cho trudc (3 didm bat ki

(e

khong thiang hang) 1a

42. 3. (©o. D) 27.

o Loi gidi.

Cit 1 diém tao véi 6 diém con lai ta duge 6 véc-to.
Vay c6 tat cd 6 - 7 = 42 véc-to tao thanh.

Chon dép én @

mn

la cac diém A, B, C, D?

4, 8. (©10. D) 12.

® Loi gidi.

C6 thé xac dinh duge 12 vée-to (khéc 0) c6 didm dau va didm cuéi la cac diém A, B, C, D la cic véc-to AB,

A—C’), zﬁ, B—C), ﬁ, CD v céc vée-to dbi clia chiing.
Chon déap an @

O
¢ Cau 8. Cho véc-to c6 diém dau va diém cudi trimg nhau. Khing dinh nao duéi day sai?
@ Dudc goi 1a véc-to suy bién. Dugce goi 1a véc-to c6 phuong tuy §.

O
$>Cau 7. Cho tit gisc ABCD. C6 thé xéc dinh dudc bao nhieu vée-to (khac 0) 6 didm dau va didm cubi

(oo

@ Dugce goi 1a véc-to khong, ki hiéu la 0. @ La véc-to ¢6 do dai khong xac dinh.

(a8

o Loi gidi.
Véc-to c6 diém dau va diém cudi triing nhau c6 do dai 1a 0.
Chon dap an @

$>Cau 9. Cho tam giac deu ABC. Ménh dé nao sau day sai?

(A) 4B = BC. iC £ BT,
@ ‘KE = ‘]_3_5‘ @ AC khong cuing phuong BC.
o Loi gidi.

O
C6 AB va BC 1a 2 véc-to khoéng cuing phuong nén AC #* BC. C
A B
Chon dap an @ O
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> Cau 10. Khing dinh nao dudi day la sai?
@ M3i véc-to déu c6 mot do dai, dé 1a khoang cach giita diém dau va diém cubi clia véc-ta do.
Do dai clia vée-to @ duge ki hieu 1a |-
©|Fa| =73
() |4B| = 4B = BA.

T I — B
D Loi gidi.

‘P—Q) ’ khac P_Q> do véc-to 1a mot doan théng dinh huéng con do dai véc-to 1a do dai doan thing ndi diém dau
va diém cudi véc-to do.

Chon dép én @

$>Cau 11. Cho tam giac déu ABC, canh a. Ménh dé nao sau day dtng?
(W AC =a. ‘AC‘ = BC.

@ ‘fTé‘ = a. @ AB cung huéng véi BC.

® Loi gidi.
Co AB| = AB = a.

C
A B
Chon dap an @

¢ Cau 12. Cho tam giac ABC déu canh a. Goi M la trung diém BC. Khing dinh nio sau day dang?

@‘AM‘:%_. (B) AM =a. @AM:%. (D) MB = MC.

D Loi gidi.
a3

Ta c6 AM la dudng trung tuyén tam gidc déu suy ra ‘AM ’ =AM = —
Chon dap an @

> Cau 13. Cho tam gidgc ABC. Goi M, N lan lugt 1 trung diém cac canh AB, AC. Ménh dé nao sau day
sai?
— — P 1 — — —> —
(A) BC = 2NM. MN = BC. (©) AN = NC. D) ’MA‘
® Loi gidi.
e« AN = NC ding vi AN va NC cung huéng va cuing do dai. A

R et 1
e MN = QBC ding vi M N la duong trung binh cia AABC nén MN = §BC

va M N, BC cung huéng.
‘MB‘ ding vi M la trung diém AB nén MA = M B. M N

e BC = 2NM sai vi ménh dé dung tuong tng 1a BC =2MN.

Chon dap an @ O
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¢S Cau 14. Cho hai véc-to khong ciing phuong @ va b. Khéng dinh nao sau day diang?
@ Khong c6 véc-to nao ciing phuong véi ca hai vée-to @ va b.
C6 v6 sb véc-to cling phuong véi ca hai vée-t6 @ va b
@ C6 mot vée-to cting phuong véi ci hai véc-to @ va b.

N
(D) C6 hai véc-ta ciing phuong véi ca hai vée-to @ va b.

T — ———8
® Loi gidi.
C6 mot vée-to cling phuong véi cd hai vée-to @ va b 6 la véc-to khong.

Chon dap an @ O

$>Cau 15. Cho 3 diém phan biet A, B, C. Khi d6 khang dinh nio sau day sai?
@ A, B, C théng hang khi va chi khi AB va AC cting phuong.
A, B, C thing hang khi va chi khi AB va BC cting phuong.
@ A, B, C thang hang khi va chi khi AC va BC cung phuong.
(D) A, B, C thang hang khi va chi khi AC = BC.
T — ——— 8

® Loi gidi.

A, B, C théng hang khi va chi khi cic véc-to AB, AC, BC doi mot cing phuong.
Chon dap an @ O

$>Cau 16. Ménh dé nao sau day ding?
@ C6 duy nhat mot véc-to cling phuong v6i moi véc-to.
C6 it nhat hai véc-to cting phuong vdéi moi véc-to.
@ C6 vo s véc-to cling phuong véi moi véc-to.
@ Khong ¢6 véc-tc nao cung phuong véi moi véc-to.

T ——— ——8)
® Loi gidi.
C6 duy nhat mot véc-to cing phuong véi moi vée-to dé 1a vée-to khong.

Chon dap an @ O

$© Cdu 17. Khang dinh nao sau day dang?
@ Hai véc-to cing phuong v6i mot véc-to thit ba thi cing phuong.
Hai véc-to cung phuong v6i mot véc-tag thit ba khac 0 thi cting phuong.
@Véc—td khong 1a véc-to khong co6 gia.
@ Diéu kién di dé hai véc-to bing nhau 1a chiing c6 do dai bang nhau.

T B

o Loi gidi.
Hai véc-to cung phuong v6i mot véc-ta thit ba khac 0 thi cung phuong.

Chon dép én O

> Cau 18. Cho luc gidc déu ABCDEF tam O. Sé céc véce-to khac 0 cing phuong véi OC ¢6 diém dau
va diém cubdi 1a céc dinh cia luc giac bing

(A 6. 7. (©s. D) 4.
® Loi gidi.
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V' J J J
Sé cac véc-to khac 0 iﬁ)ng_pl}lufo_ng Vi | OC’_C)(/) d;léim dau va diém cubi 1a cac C B
dinh cua luc giac la AB, BA, FC, CF, ED, DFE.

Chon dap an @ O

$>Cau 19. Cho ba diém A, B, C phan biet. Khi d6
@ Didu kien can va dit dé A, B, C thing hang 1a AC ciing phuong véi AB.
Diéu kien dii dé A, B, C thing hang 14 CA ciing phuong véi AB.
@ Diéu kien cin dé A, B, C thing hang la CA cing phuong véi AB.
(D) Diéu kién can va dit dé A, B, C théng hang la AB = AC.
I —
® Loi gidi.
Diéu kién can va dit dé A, B, C thing hang la AC ciing phuong véi AB.
Chon dap an @

—

$>Cau 20. Trong mit phing toa do Ozy, cho @ = (—3;0), b = (4;7). Gia tri cia  dé @ va b clng
phuong 1a

x:—% x:—g. @:v:O. @JJE@.

(i
| £,

o Loi gidi.
L L , o (4=k(-3)
a va b cung phuong khi ton tai so thuc k£ khac 0 sao cho b = ka < 5.0 &z =0.
=k
Chon dap an @ O
$> Cau 21. Phat biéu nao sau day la sai?
@ Hai véc-to cung phuong thi cting huéng. Véc-to khong cung phuong véi moi véc-to.
@ Hai véc-to cing hudng thi cing phuong. @ Véc-to 1a doan thing c6 hudng.

® Loi gidi.
Hai véc-to cting phuong cé thé khac huéng. Do d6 ménh dé “Hai véc-to cling phuong thi ciing huéng 7 1a sai.
Chon dap an @

> Cau 22. Cho véc-tc MN # 0. S6 véc-to cung huéng véi véc-ta M N 1a

(A) vo sb. ®) 1. ©s. D) 2.
® Loi gidi.
Cé6 vo s6 vée-to cting huéng véi mot vée-to khac véc-to-khong cho trude.
Chon dap an @

(e

N

$> Cau 23. Goi C la trung diém ctia doan AB. Hay chon khing dinh ding trong cac khing dinh sau.
CA=CB. AB va AC cing huéng.
©Z§ véC_EngUQc huéng. @ ‘ZE‘ = CB.

—
L
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Chuong 4. Vécto

o Loi gidi.
C6 AB va AC cung huéng. A C B
Chon déap an -

$> Cau 24. Cho ba diém M, N, P thang hang, trong d6 diém N nam giita hai diem M va P. Khi dé cac
cip véc-to nao cung hudng?

(A) MP va PN. (B) MN va PN. (C)NM va NP. (D) MN va MP.
® Loi gidi.
Cap véc-to M N va M P la cung huéng. M N P
Chon dép én @ O
¢ Cau 25. Cho hinh binh hanh ABCD. Chon khang dinh ding?
@ AD, BC' la hai véc-tc ngugc hudng. AD, CB la hai véc-tg ciing hudng.
@ A—B), CD 1a hai véc-to cung phuong. @ AB , CD 1a hai véc-to cuing huéng.
® Loi gidi.
Vi ABCD 1a hinh binh hanh nén AB ) CD 1a hai véc-to cuing phuong.
Chon dap an @ O
¢S Cau 26. Cho hinh binh hanh ABC'D. Hai véc-to nao nguge huéng?
(A) AB va DB. AB va AC. (C)AB v CD. (D) AB va DC.
® Loi gidi.
A D
B C
Hai véc-to AB vi CD ngugc huéng.
Chon dép én @ O
¢ CAau 27. Véc-to —2@ va véc-td @ v6i @ # 0 1 hai véc-to
@ ngudc huéng. bang nhau. @ cting huéng. @ dé6i nhau.
® Loi gidi.
Véc-to —27@ va véc-to @ véi @ # 0 1a hai véc-to nguge huéng,.
Chon dap an @ O

¢ Cau 28. Khing dinh nao sau day ding?

A) @ = (1; 2) va b = (3;6) cing huéng. @ =(1;2) va b = (2;1) d6i nhau.
@ a = ) va b= (—3; —6) cung hudng. @ a = (1;2) va b= (—3;0) cung phuong.
® Loi gidi.
Xét @=(1:2) va b = (3;6). Do b =33 = @ = (1;2) va b = (3;6) cliing hudng.
Chon dap an @ O
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$>Cau 29. Hai véc-to bang nhau khi va chi khi

@ Cung huéng va cuing do dai. Cung phuong.
@ Cung huéng. @ Cé cung do dai.
® Loi gidi.
Hai véc-to bang nhau khi va chi khi chiing cting huéng va ciing do dai.
Chon dap an @ O

$> Cau 30. Khing dinh nao sau day ding?
@ Hai véc-to @, b bang nhau, ki hieu @ = b, néu chiing cting huéng va ciing do dai.
Hai véc-to @, b bang nhau, ki hieu @ = b, néu ching cling phuong va cling do dai.
(C)Hai véc-to AB, CD biing nhau khi vi chi khi tit gidc ABCD 1a hinh binh hanh.
(D) Hai véc-to @, b bing nhau khi va chi khi ching cing do dai.

T — ——
® Loi gidi.

Hai véc-to @, b bang nhau, ki hieu @ = b, néu chiing cting huéng va cting do dai.

Chon dép én @ O

> Cdu 31. Phat biéu nao sau day ding?
@ Hai véc-to khong bang nhau thi do dai ctia ching khong bang nhau.
Hai véc-to khong bang nhau thi do dai ctia chiing khong cting phuong.
@ Hai véc-to bang nhau thi c6 gia trung nhau hoac song song nhau.
@ Hai véc-to c6 do dai khong bang nhau thi khong cing huéng.

R — —
o Loi gidi.

Hai véc-to bang nhau thi cing phuong nén chiing cé gia triing nhau hosic song song nhau.

Chon dap an @ O

> Cau 32. Chon khing dinh ding trong cac khing dinh sau
@ Hai véc-to cting phuong thi bang nhau.
Hai véc-to nguge huéng thi c6 do dai khong bing nhau.
@ Hai véc-to cting phuong va cuing do dai thi bang nhau.
@ Hai véc-to cting huéng va ciing do dai thi bang nhau.

T — ————
® Loi gidi.
Hai véc-to cting huéng va ciing do dai thi biang nhau.
Chon dép én @ O
¢ Cau 33. Cho véc-td @ # 0. Menh dé nao sau day ding?
(A) C6 vo s6 vée-to ¥ ma T = . C6 duy nhét mot @ ma @ = @.
@ C6 duy nhat mot ¥ ma o = —a. @ Khong c6 véc-td © ndo ma v = a.
® Loi gidi.
C6 vo 86 vée-to U ma U = @
Chon dap an @ O

¢ Cau 34. Cho hinh binh hanh ABCD. Ding thiic nao sau day sai?
i N T T T W
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® Loi gidi.
Theo tinh chat ctia hinh binh hanh, ta c6 AC ‘ = ’ﬁ ‘ la dang thiic sai.
Chon dap an @ O
¢S Cau 35. Cho lyc giac déu ABCDEF tam O. Ba véc-to bang véc-to BA 1a
(A) OF, DE, OC. CA, OF, DE. (C)OF, DE, CO. (D) OF, ED, OC.
o Loi gidi.
Cac véc-to bang véc-to BA 1a DE, OF, CO. C B
D O A
E F
Chon dap an @ O
> Cau 36. Cho hinh binh hanh ABGE. Dang thitc nao sau day ding?
(A) BA = EG. (B) AG = BE. (C)GA=BE. (D) BA =GE.
® Loi gidi.
Do BA va GE cung huéng va BA = GE nén BA=GE. E G

Chon dap an @

B
]
> Cau 37. Cho doan thing AB, I la trung diém ctia AB. Khi d6
@ 35i-al ® Bi cing uong AB. (© |1 =2[Fd|.  © || =[]
B
]

® Loi gidi.
Do I la trung diém AB nén IA = IB, suy ra ‘ﬁ’ = )ﬁ‘ "

Chon dap an @

¢S Cau 38. Cho hinh thoi ABCD canh a va BAD = 60°. Déng thiic nao sau day ding?
BC = DA. (B) AB = AD. (©) BD = AC. @]ﬁ\:a.

® Loi gidi.
T gia thiét suy ra tam giac ABD déu canh a nén BD = a = )B—D)‘ = aq.
Chon dap an @

]
> Cau 39. Cho hinh chit nhat ABCD. Trong cac ding thiic dusi day, ddng thiic nao ding?
AB = CD. AD = BC. (C) AC = BD. (D) BC = DA.
® Loi gidi.
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Vi ABCD la hinh chit nhat nén ta ¢c6 AD = BC.
Chon dap an O
> CAau 40. Cho tam gidc ABC véi trung tuyén AM va trong tam G. Khi d6 GA bing
A SAM. SGM. (©)2GM. D) —5MA.
o Loi gidi.

, " 2 —_—> -— >
Theo tinh chat dudng trung tuyen AG = gAM hay GA =2-GM va GA cung huéng véi MG.

Khi d6 ta c6 GA = 2- GM.
Chondépén@ O

164/418 ’




Chuong 4. Vécto

vy /2 7 7
9 TONG VA HIEU CUA HAI VECTO
N

Bat
@
A-TOM TAT Li THUYET

D Pinh nghia tdng va hiéu hai véc-to

$ Pinh nghla 2.1 (Phép cong). Cho hai véc-to @ va | b. V6i diém A bét ky, dung AB = @, dung BC =
Khi dé, véc-to AC dugc goi la véc-to tong cua a va b.
Ta ky hieu: @ + b tic 1: @+ b = AB + BC = AC.

B
s s
/ s
N
A
c

Phép toan tim téng cilia hai véc-ta con goi la phép cong véc-to.

4 Dinh nghia 2.2 (Véc-to ddi). Cho véc-to @, véc-ta c6 ciing do dai va ngude huéng véi @ duge goi 1a
véc-to dobi ctia @, ky hieu 1a —a.

—
a

$® Pinh ngh1a2 3 (Phe_P trir). Cho hai véc-tc @ va b Phép phép trit clia @ véi b duge dinh nghia 1a
phép cong cua @ v6i —b. N
Ky hitu @ — b =@+ (- b).

E®) Quy téc hinh binh hanh
Cho hinh binh hanh ABCD, khi d6

@ AC = AB + AD

©® AB—- AD = DB
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E®) cCac tinh chét clia phép céng, trir hai véc-to
© Tinh chat 2.1. (giao hoan va két hop)

a) T+0b=0+a, b) @+(b+23)=(T+0b)+7.
© Tinh chat 2.2. (véc-to doi)

a) —0=0 b)a—b=—(b-7a), ¢) —AB = BA.
© Tinh chat 2.3. (cong vdi véc-to 0) T+ 0=0+a = a.
© Tinh chat 2.4. Cho 3 diém A, B, C ta cé:

a) AB+ BC = AC (quy tic 3 diém), b) AB — AC = CB (quy téc triv).

@ Tinh chat 2.5.
a) (quy tdc trung diém) I Ia trung diém AB < TA+1B = 0,

b) (quy tdc trong tam) G la trong tam AABC < GA+GB+GC=0.

B-CAC DANG TOAN

Dua vao quy tic cong, trit, quy tdc 3 diém, hinh binh hanh, ta bién déi va dyng hinh dé xac dinh cac
véc-to. Chi § cac quy tic sau day.

a) —AD = BA. ¢) AB — AC = CB (quy téc tri).
b) AB + BC = AC (quy tic 3 diém). d) AB + AD = AC (ABCD la hinh binh hanh).

B Viduminh hoa

& Vidu 1. Cho tam giac ABC.

a) Xéc dinh véc-to @ = AB + BC. ¢) Xac dinh véc-to € = AB + AC.
b) Xéc dinh vée-to b = AB — AC.
® Loi gidi.
Ta c6
a) @=AB+ BC = AC.
b) b = AB—AC = CB.
c) ¢= AB + AC = AD v6i ABDC' la hinh binh hanh.

‘ $>Vidu 2. Cho hinh binh hanh ABCD, c6 tam O. Hay xac dinh céc véc-to sau day: ‘
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y J/ J J
a) ¥ = AB + AD. ¢) Z=CD - AC.
b) 7 = 40 + 5B, 1) 7= 04 BD.

]
$>Vidu 3. Cho tam giac ABC déu, G la trong tam va M la trung diém canh BC'. Hay xac dinh cac véc-to
sau day:

a) GB+GC. c) AB + MC.
b) AG + CB. d) AB+GB + GC.
o Loi gidi.
a) GB + GC = GK (dung hinh binh hanh GBKC). A
b) AG +CB = BF + CB = CF (dung BF = AG).
¢) AB+ MC = AB + BM = AM.
d) AB+GB+GC = AB+ GK = AB + BF = AF.
B
L2
K
F
]

$>Vidu 4. Cho doan thing AB c6 trung diém la I. Goi M la mot diém tily y khong nim trén dudng
thing AB. Lay trén tia MI mot diém N sao cho IN = M. Hay xac dinh cac véc-to:

a) MA+ MB — MI. b) AM + N1.

® Loi gidi.

167/418 ’




2. TONG VA HIEU CUA HAI VECTO

a) MA+MB— MI =MN — MI =IN.

b) AM + NI = NI+ NB = NK.

E®) saitap ren luyén

y J/ J J

$>Bai 1. Cho hinh binh hanh ABCD c6 tam O. X4c dinh cac véc-to déi clia cac véc-to sau day:

a) 0_2,55 b) A_é,ﬂ
® Loi gidi.
a) —OA = A0 = OC, —DO = OD = BO. b) —AC = CA, DA = AD = BC.
[l
$>Bai 2. Cho hinh binh hanh ABCD c¢6 tam O. Xac dinh céc véc-to sau day:
a) OA+ OB +OC + OD. ¢) AC + BD + BA + DA.
b) OA+ BO+CO + DO. d) OA+CB+0C + AD.
D Loi gidi.
a) OA+OB+0C+0D=0.
b) OA + BO + CO + DO = CO + OA + BO + DO = CA.
¢) AC+ BD + BA+ DA =BA+ AC + BD + DA = AC + BA = BC.
d) OA+0C+CB+AD=0.
Il
$>Bai 3. Cho tam gidc ABC. Tim véc-to 7 trong cac truong hgp:
a) T+ BC = AC + BA. b) CA— 7z — CB = AB.
® Loi gidi.
a) T=AC+BA+CB=0.
b) T =CA—CB+ BA=DBA+ BA=BE, véi AE = BA.
]

$>Bai 4. Cho tam giac ABC. Goi M, N, P lan lugt 1 trung diém BC, AC, AB. Xac dinh cac véc-to sau
day:

a) PB+ MC + NA. b) BA+ PA+CM.
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® Loi gidi.

a) PB+MC+NA=AP+PN+NA=0.

b) ﬂ—l—m—l—m:ﬂ—i—ﬁ—l—m:ﬁ—i—m:m(du’ngthémdiémDsaochoE:B—A)).
0

$>Bai 5. Cho tam giac ABC, goi M la trung diém AC va N la diém d6i xing ctia B qua M. Xac dinh
cac véc-td sau day:

a) AB + AN. ¢) AB + MC + MN.
b) BA+CN. d) BA+BC — MN.
® Li gidi.

Ta c6, tit giAc BANC' 1a hinh binh hanh.
a) AB + AN = AC (tinh chét hinh binh hanh BANC).
b) BA + CN = BE (dung AE = CN).
¢) AB+ MC + MN = AB + AM + MN = AB + AN = AC.
d) BA+ BC — MN = BN + NM = BM.

0

$Bai 6. Cho hinh luc gidec déu ABCDEF, goi M, N, P, @Q, R, S lan lugt la trung diém AB, BC, CD,
DE, EF, FA. Xac dinh cac véc-tc sau day:

a) AD + BE + CF — AE — BF — CD. b) MQ + RN + PS.

D Loi gidi.
a) AD+BE+CF - AE —BF-CD=ED+FE+DF=0.
b) MG+ RN +PS=BD+FB+DF=0.
O

o N N 1
$>Bai 7. Cho tam giac ABC. Goi D, E, F lan lugt ndm trén canh BC, AC, AB sao cho BD = gBC,

1 1
CFE = §CA’ AF = §AB. Xac dinh cac véc-ta sau day:

a) AF + BD + CE b) AD + BE + CF

® Loi gidi.

a) Lay them cac diém P,(Q vé phia ngoai canh AB, AC’ sao cho C’E AP QA AF Theo do, tam glac
APQ dong dang tam giac AC'B nén ta c6 PQ BD. Khi do, AF +BD + CE = QA + PQ +AP=0.

b) AD+ BE+CF =BD — BA+CE —CB+ AF — AC = (BD+CE + AF) — (BA+ CB+ AC) = 0.
0

& Dang 2. Xdc dinh diém thda déng thirc véc-to cho truéc

Dé xac dinh diém M thoéa dang thiic véc-to cho trudc, ta lam nhu sau:

o HUONG 1:
— Bién ddi ding thiic véc-to da cho vé dang AM = ¥, trong d6 A la diém c6 dinh vi ¥ 1 véc-to ¢ dinh.
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— Lay A lam diém gbc, dung véc-to bing ¥ thi diém ngon chinh 1 diém M can tim.

o HUOGNG 2:

— Bién ddi déng thitc véc-ta da cho vé dang AM = AB, trong d6 A, B 13 hai diém c6 dinh.

— Khi dé diém M can tim trimg véi diém B.

cHUGNG 3:

— Bién déi déng thitc véc-to da cho vé mot dang thiic véc-to luon dang véi moi diém M.

— Khi dé diém M can tim la diém tiuy .

cHUONG 4:

— Bién doi déng thitc véc-to da cho vé mot dang thiic véc-to luon sai véi moi diém M.

— Khi d6 khong c6 diém M nao thoéa diéu kien.

ocHUONG 5:

— Bién déi déng thiic véc-to da cho vé dang ‘W” = ‘@‘, trong d6 I, A, B 1a cac diém c6 dinh.
— Khi d6 diém M can tim thuoc dudng tron tam I, ban kinh AB.

cHUGNG 6:

— Bién déi déng thitc véc-to da cho vé dang ’m ‘ = ’]\TB)
— Khi d6 diém M can tim thudc dudng trung truc ctia doan AB.

, trong dé A, B la cac diém c6 dinh phan biét.

D Vi du minh hoa

$>Vidu5. Cho tam giac ABC. Tim diém M théa man didu kien BA + BC + MB = 0.

® Loi gidi.
BA+BC+MB=0«BA+MC=0«CM=BA
= Diém M la diém thit tu ciia hinh binh hanh ABCM. A M

B C
Il
$>Vidu 6. Cho tam gidc ABC. Tim diém M théa man diéu kien MA — MB + MC = BC.
® Loi gidi.
MA—-MB+MC=BC« BA—BC=CM < CA=CM
= Diém M triung véi diém A. A
B C
Il

$>Vidu 7. Cho tam giac ABC. Tim diém M théa méan diéu kien MA - MB = AB.

® Loi gidi.
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MA—-MB=AB & BA=AB
= khong c¢6 M nao thoéa diéu kién bai toan. A

$>Vidu 8. Cho tam giac ABC. Tim diém M thoéa man diéu kien [M A| = [MB — MC|.

® Loi gidi.
|MA| = |MB — MC| < |MA| = |CB| & MA=CB
= Diém M thuoc dudng tron tam A, ban kinh CB.

D Bai tGp ren luyén

$>Bai 8. Cho AABC. Dyng diém M théa méan diéu kien

MA+MB—-MC=0. (1)

o Loi gidi.
Tac6 (1) < MA+CB =0 < MA = BC. Vay bén diém A,C, B, M tao thanh hinh binh hanh. 0

$>Bai 9. Cho tam gisc ABC. Tim diém M théa man didu kien MA + MB — MC = 0.

® Loi giéli.
MA+MB-MC=0oMA+CB=0 <« CB=AM.
= Diém M la dinh thi tuv ctia hinh binh hanh ACBM. O

<>‘> BGI 10. Cho tam g1ac ABC. Goi I la trung diém ciia canh AC. Tim diém M thoéa méan diéu kien
IB+AI-IC-CM=0.

® Loi gidi.
ﬁ+ﬁ—ﬁ—m:6@,ﬁ—(m+m):6@/ﬁ):m.
= M la dinh thd tu cta hinh binh hanh TABM. O

$>Bai 11. Cho tam gidc ABC. Goi I, K lan lugt 1a trung diém ctia cac doan thing BC, AI. Tim diém M
thoa man diéu kien BA+ Bl —BM + AK +1C = 0.

® Loi gidi.
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BALBiI—E\j—i—z_‘l}K—FI_C): O_@}BA—FMI—FAK—FIC: 0 A
& MC+BK=0CM=BK
= Diém M la dinh thit tu ctia hinh binh hanh CBK M. M
B I C
O

> Bai 12. Cho hinh binh hanh ABCD tam O. Tim diém M théa man diéu kien CO + BO = OM.

® Loi gidi.
CO+BO=0M < OA+0D =0M < OD = AM.

= Diém M 13 dinh thit tu ctia hinh binh hanh AODM. ]
$5>Bdi 13. Cho hinh binh hanh ABCD. Tim diém M théa méan didu kien CA — BM + BC + AD = 0.

® Li gidi.

CA-BM+BC+AD=0<CA-CM+AD=0< MA+AD=0 < MD = 0.

= Diém M trung véi diém D. O

Sk Bdiﬁ; Cho tam gidc A_)BC . Goi G 1a trong tam cta tam giac ABC. Tim diém M théa méan diéu kien
AB+BG+CA-CM = 0.

o Loi gidi.
AB+BG+CA—-CM=0<AG—AM = 0 < AG = AM.

= Diém M tring véi diém G. O
$>Bai 15. Cho hinh binh hanh ABCD tam O. Tim diém M thoa man diéu kien BA + MD + DO =
MA + BC.

® Loi gidi.

BA+MD + DO = MA + BC < MA ~ MD — DO = BA — BC

& DA DO =BA - BC < 04 =CA4.

= Khong c6 diém M nao thda didu kién trén. O

$>Bdi 16. Cho hai diém A v B. Tim diém M théa mén diéu kien [M A + MB| = |MA — M B|.

® Loi gidi.
|MA+ MB|=|MA—- MB|< MN = BA.
V6i N la dinh thit tu ctia hinh binh hanh AMBN. Goi O la trung diém ctia

doan thing AB.
=>2M0 =208 = MO = OB. /A\
A B

= Diém M thuoc dudng tron tam O, ban kinh OB.

$>Bai 17. Cho tam gisc ABC. Tim diém M théa man diéu kien |MA — CA| = |AC — AB|.

® Loi gidi.
|MA — CA| = |AC — AB| & |MC| = |BC| < MC = BC.
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[

= Diém M thuoc dudng tron tam C, ban kinh BC.

$>Bai 18. Cho tam giac ABC. Tim diém M théa man didu kien |BA — BM| = |MA + AC|.

® Loi gidi.
|BA— BM| = |MA+ AC| < MA = MC.
= Diém M thudc dudong trung truc ctia doan thing AC. O

$>Bai 19. Cho nam diém A, B, C, D, E. Tim diém M thoa man diéu kien AD + BE+CM = AE+BM +
CD.

® Loi gidi.

AD +BE+CM = AE + BM + CD « AD — AE+ BE — BM +CM - CD = 0

S FED+ME+DM=0<MD+DM=0<MM=0.

= Diém M la diém tuy . O

& Dang 3. Tinh dé dai clia tdng va hiéu hai véc-to

— Do dai ciia véc-to bang do dai ciia doan thing cé hai dau mut 1a diém dau va diém cudi ciia véc-to do.
— Ta thudng st dung cac cong thitc vé canh nhu hé thitc lugng tam giac vudng, dinh 1y Pytago, tinh chat
tam gidc déu, hinh chit nhat, hinh vuong,. ..

D Vi du minh hoa

&> Vidu 9. Cho tam gidc déu ABC canh a. Tinh ‘A—B) — A_C)‘

® Loi gidi.

Tacc’)A—B)—A_é:CTénén‘@—ﬁ‘:‘@’:CB:a.

$>Vidu 10. Cho hinh vuong ABCD canh a. Tinh ‘D—B) + D—C’)‘

® Loi gidi.
Vé hinh binh hanh CDBM thi DM cit BC tai trung diém I ciia A B M
moi dudng.

Ta 6 DB + DC = DM nen ‘ﬁJrz)_c*" — DM =2DI

2 — —_
Ma DI2 = a2 + (g) - ZaQ nén ’DB n DC’ — av/5.

O

$>Vidu 11. Ching minh rang néu AABC théa man )ﬁ‘F A—C’)‘ = ‘A—B) - ﬁ‘ thi AABC la tam giac

vuong.

® Loi gidi.
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Dung hinh binh hanh ABDC. B D
Theo quy tac hinh binh hanh ta c6 AB + AC AD
Theo quy tac hiéu hai véc-to ta co AB - AC = CB.
Tt gid thiét suy ra ‘E’ = ‘B—C’)‘, tic 1a AD = BC.
Hinh binh hanh ABDC c6 hai dudng chéo bang nhau nén n6 14 hinh chit nhat, titc
la tam gidc ABC vuong.

A C

O

qua D. Hay tinh do dai ctia véc-tc sau MD MN.

$>Vidu 12. Cho hinh vuong ABCD canh a. G01 M la trung diém ctia AB, N la diém déi xing véi C

® Loi gidi.

Ap dung Dinh ly Pytago trong tam giac vuong M AD ta cé D
2

DM? = AM? + AD? = (3] +a® = 5Z DM—“\Q/_ N

Suy ra ‘MD‘ MD = a;/_

Qua N ké dudng thing song song véi AD cit AB tai P.

Khi d6 ti gidc ADNP 13 hinh vudong va PM = PA + AM = A
a 3a

ats =5 P M

Ap dung Dinh 1y Pytago trong tam gléc vuoéng NPM ta cé

MN? = NP? + PM? = +<3a> 1307 V13,
2

av'13
= DM = .
2 4

2

‘MN‘ — MN =

MC + MD.

<>‘> Vi du 13. Cho hinh vuéng ABCD canh a, M la mot diém bat ky. Tinh do dai véc-to MA - MB —

o Loi gidi.

Ap dung quy tdc trit ta co L
MA—MB - MC+MD = (MA-MB) — (MC — MD) = BA— DC = BA—DC
LayB’ 1a dlem déi 0i xing ctia B qua A

Khi doé —DC’ AB' = BA — DC’ BA 3A + AB’ BB’

Suy ra |MA — MB — MC + MD| = |BB| = BB' = 2a.

D Bai tGp ren luyén

$>Bdi 20. Cho tam giac déu ABC canh 5a. Tinh do dai cac véc-to AB + 177’, CA—CB.

D Loi gidi.
Ta ¢6 AB + BC = AC = E+B_C’)=‘A_C"=AC=5
Ta c6 CA—CB = BA = C_A’—@’):‘ﬁ‘:BA=5

> B&ii 21. Xét céc véc-to @ va b khac 0. Khi ndo thi |3+ b| = |@| +|b].

® Loi gidi.
Tit diém O nio d6, ta vé OA = @ va AB = b. Khi d6 @+ b =0A+AB=0B. Nhu vay:

‘3+3‘ =|a’|+|31<:>)<7§‘ = ’ﬁ‘+‘ﬁ‘@OB:OA+AB.

Diéu nay x4y ra khi va chi khi O, A, B théng hang theo thit tu nay. Hay hai véc-to @ va b cting huéng.
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<> Bdli 22. Xét cac véc-to @ v b khac 0. Khi nao thi )E’ + _b)‘ = ‘E’ - _b)‘
® Loi gidi.
Tu diém A nao do, ta ké AB = AD — . Ve d1em C sao cho ABCD 1a hinh B C
binh hanh. Theo quy tac hmh bll’lh hanh ta co: @+ b = AC. Theo quy tac vé hieu
vée-to ta cé: @ — b = AB — AD = DB. Nhu vay: N
a
@+ =[¢ - 7| <[40 = [DB| & a0 = BD, >
5 , : N . . A D
Diéu nay xay ra khi ABCD la hinh chi nhat. Vay AB vuong gbéc v6i AD hay gia
cuia hai véc-t6 vuong goc v6i nhau. .

$> Bai 23. Chiing minh réng v6i @ va b khong cting phuong thi

@ -3l < |@+ 5| <@l +]B]

® Loi gidi.
Goi A, B 1a didm diu va diém cubi ciia @. Vé diém C sao cho BC = b. Vi @ v b khong ciing phuong nén ba
diém A, B, C khong thang hang. Ta cé:

1@ — |b| = AB — BC < AC = ‘Ezﬁrfﬁ‘ < AB+BC = @] +|b].

Bai toan dugc ching minh xong. O

$>Bai 24. Cho tam n giac ABC' can tai A, dudng cao AH. B1et AB = a va BC = 2b (v6i a > b > 0). Tinh
do dai véc-to tong AB + BH va do dai véc-to hieu AB - CA.

® Loi gidi.
Do tam giac ABC can tai A, duong cao AH nén H la trung diém

BC'. Suy ra BH = b. Trong tam giéc vuong ABH, ta co: A

AH = \/AB2 BH2 Vvaz —

Tac6 AB + BH = AH

Suy ra |AB n BH) - ‘AH’ —VaZ -2

Ve hlnh binh hanh ABDC Khi dé: B 7 C

AB - CA=4B + AC = AD.
Do dé: - ‘AD‘ — 2AH = 2/aZ — B2,

Il
. Bai 25 Cho tam giac ABC vuong tai A, AB = a, BC = ay/5. Tinh do dai cac véc-to AB + BC
CA - CB.
® Loi gidi.
Do tam giac ABC vuodng tai A nén
AC = \/BC2 ABQ—\/SaQ—a2—2a N B
Ta c6 AB + BC = AC = ‘ABJFBC’ AC| = AC = 20
Tac6 CA—CB = BA = |CA-CB| = |BA| = BA=a
A C
L]
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$>Bai 26. Cho tam gidc ABC vuong tai 4, biét AB = a va AC = 3a. Tinh do dai véc-to tong AB + AC
va do dai véc-to hieu AB — AC.

o Loi gidi.

Ta c6 BC = vVAB? + AC?. B D

Hay BC \/a2 + 9a = a+/10.

Ta c6 A_B_) Ag_} C’B__>

Do d6 ’AB - Ac) = ‘CB‘ = CB = ay/10.

Vé hinh binh hanh ABDC'. Theo quy tic hinh binh hanh ta c6

AB +AC = AD. Do d6 |AB + AC| = |AD| = AD = av/10. L L
]

¢ Bai 27. Cho hinh thoi ABCD c6 tam O, canh bang 4 va BAD = 60°. Tinh:

—~0D + DB+ 0C|.

o Li gidi.

T gid thiét suy ra ABD la tam gidc déu canh bang 4. Do d6
4 \/— D C

AO = 2 = 21/3, AC = 4V/3. Theo quy tic hinh binh hanh ta

6 AB + AD = AC. Nhu vay ‘AB+AD‘ AC = 44/3. \l

Ta c6: OC — AB = A0 — AB BO.

Suy ra ‘00 _ AB‘ — BO = 5BD _y

Vé hinh binh hanh BDCH. Do DB = DC = 4 nén hinh binh A B H

hanh BDCH 1a hinh thoi, do d6 DH = 2DK = 4/3 (K la trung
diém ctia BC).

Ta co:

~0D + DB +0C| = [0C - 0D + DB| = | DC + DB| = |DH| = 4/3. O

$>Bai 28. Cho dudng thing d va hai diém A, B phan biét, khong ndm trén d. Tim M € d sao cho
‘m+ ﬂ’ nhé nhat.

® Loi gidi.

Goi C la diém déi xitng ctia B qua A. Khi dé C la diém cb dinh va
MA+BA=MA+ AC = MC.

Do d6 )er ﬂ" - ‘J\Té‘ — MC. Nhu vay ‘erﬂ‘ nhé nhat khi va chi khi MC nhé nhat, hay M 1a
hinh chiéu vudng géc ciia C trén duong thing d. O

$>Bai 29. Cho dudng thing d va hai diém A, B nim trén nita mat phing c6 bo la duong thang d. Tim

gia tri nhé nhat ctia biéu thiic , v6i M € d.

® Loi gidi.
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Trong truong hop M, A, B khong thing hang, ta dung hinh binh
hanh MANB. Khi d6 MA+MB = MN. Suy ra ‘J\ﬂ’ + MB‘ - N
MN. Goi O la giao diém ctia MN va AB. Khi d6, O 1a trung
diém AB nén O la diém c6 dinh. Tt O, N lan lugt ké cac dudng B

vudng goc véi d, cat d tai P, Q. Ta c6 MN > NQ = 20P. Con
khi M, A, B théng hang thi hién nhien ‘J\ﬂ + MB’ >20P. Vay A

‘m n MB‘ nhé nhat 1a bing 20 P, dat duge khi M tring P.

& Dang 4. Chitng minh ddng thirc véc-to

a) Sit dung quy tic ba diém.

b) St dung quy téc hinh binh hanh.

B Viduminh hoa

$>Vidu 14. Cho 5 diém A, B,C, D, E. Chtng minh ring AB+CD+FEA=CB+ED.

® Loi gidi.
Déng thitc can chiing minh tuong duong véi
(AB - CB) + (€D - ED) + BA= 1
SAC+CE+EA=T
SAE+EA=T (ludn dang)

O
¢ Vidu 15. Cho hinh binh hanh ABCD. Ching minh ring BA + DA + AC = 0.

o Loi gidi.

Do ABCD la hinh binh hanh nen BA=CD

Déng thitc can chiing minh twong duong v6iCD + DC = 0 (ludn ding) O

<> Vidu '|6._C)ho£a£1 gié&ABg. Goi M, N, P lan lugt 1 trung diém ctia cac canh BC,CA, AB. Chiing
minh ring AM + BN +CP = 0.

® Loi gidi.
AM = AC + CM
Ta c6 { BN = BA+ AN A

CP=CB+BP
= AM + BN + CP = (AC + CB + BA) + (CM + BP + AN)

—0+CM+BP+ AN P N
 (BP=MN
Laico < ., __,
AN = NC
—~AM+BN+CP=CM+MN+NC=0 B, y C
M
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$SVidu 17. Cho 5 diém A, B,C, D, E. Chting minh ring AC+DE—-DC - CE+CB = AB.
o Li gidi.
T‘—a}:é — —> — —> —> —> — —\ —>
AC+DE—DC—CE+CB:(AC—DC) (DC—C’E)CB
—AD+DC+CB 4
— AB

<>‘> Vi du 18. Chlmg minh ring néu hai hinh binh hanh ABCD va A’B'C’'D’ ¢6 cung tam thi AN + BB’

CC’ + DD’ - 0.
o Loi gidi.
Goi O 1a tam cuta hai hinh binh hanh.
Ta co6 _ NN — _— — —_—> —
AA' + BB +CC'+ DD = (0A' = OA) + (0B' - OB) + (0C’ — OC) + (0D’ - 0D)

=-(04+0C) - (0B +0D) + (04" +0C") + (0B’ +0D') O

=0

B Vi du minh hoa

$>Bai 30. Ching minh ring AB=CD & AC = BD.

QLbigiai.
Ta c6 sy tuong duong:
AB=CD < AC+CB=CB+ BD < AC = BD.

Do d6 ta c6 diéu phai chiing minh. O

$>Bai 31. Cho hinh binh hanh ABCD va M la diém tiy y. Chitng minh:

MA—-MB=MD - MC.

® Li gidi.
Ta c6: MA — MB = BA,MD — MC = CD. Ma ABCD la hinh binh hanh nén BA = CD. Vay ta c6 ding
thitc can ching minh. 0

<>‘> Bai 32 Cho hinh binh hanh ABCD. Chiing minh ring véi diem M bat ki ta luon c6 MA + MC =
MB + MD.

® Li gidi.
Ta c6
MA+MC=MB+MD & (MA- ME) + (MC - MD) =0

&BA+DC =0 (luon ding do ABCD la hinh binh hanh).

¢ Bai 33. Cho tam giac ABC, goi M,N, P lan lugt la trung dlem cta céc canh BC,CA, AB. Chiing minh
ring v6i diem O bat ki ta ludn c6 OA + OB + OC = OM + ON + OP.

® Loi gidi.

Ta co
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OA+ OB +0C = OM + ON + 0P
& (0A - 0OM) + (OB - ON) + (OC - OP) =
SMA+NB+PC=0 A
@WJrEV’i)C_ﬁ:O .
AM = AC+CM
Mit khac { BN = BA + AN
CP=CB+ BP
= AM + BN + CP = (AC + CB + BA) + (CM + BP + AN) B o

= CM + BP + AN M
) BP =MN
Laico <

AN = NC
~ AM+BN+CP=CM+MN+NC=0

I

y J/ J J

0

B Bai 34 Cho tam gidc ABC ¢6 trong tam G. Goi I la trun g di _é)rn ctia BC. Duyng diém B’ sao cho
B'B = AG. Goi J la trung diém ctia BB’. Chiing minh ring J I1G.

® Loi giai.
Ta co:

B'B = AG = AGBB' 13 hinh binh hanh. 4
= BJ va, GA cling hudng.
= BJwIG cung hu’dng )
B
BJ = lpp N
Mt khac 2 S BI=T N

IG:%GA J

4> Bai 35. Cho hai hinh binh hanh ABCD va AB'C'D'. Chitng minh ring B'B + CC' + D'D = 0.

o Loi gidi.

B'B=AB - AB
Ta co: C—C7=ﬁ—A—C>

D'D=AD - AD
=>B/B+CC’+D'D=(ﬁ+ﬁ—ﬁ)—(AB’+AD’—AC')=

0

9 Bai 36. Cho hinh binh hanh ABCD. Goi E va F lan lugt la trung diém ctia hai canh AB va CD No6i
AF va CE, hai duong nay cat duong chéo BD lan lugt tai M va N. Chitng minh DM = MN = NB.

® Loi gidi.

Goi I la giao diém ctia AC va BD.

Dé thay I 1 trung diém ctia M N.

Dé thay M 1a trong tam AADC = DM = 2M]1.

N la trong tam tam giac AABC:BN—QNI
= DM = MN = NB = DM =MN = NB
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$9 Bai 37. Cho hinh binh hanh ABCD. Trén cac doan thing DC, AB theo thi tu lay céc diem M, N sao
%Dl\éfj B]Y_._)Goi_]_ila giao diém ctia AM, DB va Q la giao diém ctia CN, DB. Chiing minh ring
AM = NC va DP = @QB.

® Loi gidi.
Ta c6 AMCN la hinh binh hanh = AM = NC
ADPM = ABQN = DP = QB = DP = QB

]
9> Bai 38. Cho tam giac ABC c6 H la trye tam va O la tam dudng tron ngoai tiép. Goi B’ la diém dbi
xting ciia B qua O. Chitng minh AH = B'C va AB' = HC.

® Loi gidi.

Ta c6 BOB' = 90° (g6c noi tiép chén nita dudng tron)

= AH song song véi B'C' (cung vuong goc véi BC')

BAB’ = 90° (gbc noi tiép chan nita duong tron)

= C'H song song véi AB’ (cung vuong goc véi AB).

= AHCB' 13 hinh biph hanh

= AH = B'C va AB' = HC.

Il

o P P 2 1
¢ Bai 39. Cho tam giac ABC ¢6 trung tuyén AM. Trén canh AC lay diém E sao cho AE = §AC va BE
cit AM tai N. Ching minh NA + NM = 0.

® Loi gidi.

Goi F la trung diém ctia EC

= F la trung diém ctia AF

= MF la dudng trung binh cia ABEC

= MF song song v6i BE.

= NFE la duong trung binh cta tam giac AMF.

= N la trung diém ctia AM = NA+ NM = 0. O
4> B&i 40. Cho ngil gidc déu ABCDE tam O. Chiing minh ring OA + OB + OC + 0D+ OE = 0.

® Loi gidi.

Cac diém B, E d6i xiing v6i nhau qua OA = OB + OE c6 gid la duong thing OA.

Céc diém D, Cd_éé xing v6i nhau qua OA_? OC + OD c6 gia la dudng thang OA.

= Véc-to ¥ = OA + OB +OC +OD + OF c6 gia la dudng thang OA.

Tuong tu cac véc-to (OA + OC) va (OE + OD) c6 gia 1a duong thang OB.

= Vécto @ = OA + OB + OC + OD + OF c6 gié 1a dudng thiing OB.

Do OA va OB c6 gia khong tring nhau = 7 = 0 O
$>Bai 41. Cho da gidc déu A1 As...A, v6in € Nvan > 3 c6 tam O. Chitng minh ring © = OA; + OAs +
..+ 0OA, = 0.

o Loi gidi.

Ta xét hai truong hgp

® Truong hop 1: n 1a 86 chan = n = 2k v6i k € N,k > 2. Khi d6 cac cap diém A; va Ap; v6i i = 1,k dbi
xing véi nhau qua O.
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OA; +O0A1 =0
OAs+OApsa=10 .
N 2+ k+2 N

y J/ J J

® Trudng hop 2: n 145618 = n = 2k+1v6i k € N, k > 1. Khi d6 cac cap diém A; va Agpyz_; v6ii =2,k + 1

ddi xing véi nhau qua dudng thang OA;.
= Gi4 clia cic véc-to (OAZ- + OA2k+3_Z~) 14 dudng thing OA;.
= Gi4 clia véc-to U la dudng thang OA;.

Tuong t, gia cua cac véc-to (OA1 + OAg), (OA% + OA4)... la dudng thing OA,.

= Gi4 ctia véc-to U la dudng thang OAs.
= U c6 gia la cac duong thing OA; vi OAy = 4 = 0.

BAI TAP TONG HOP

$>Bai 42. Cho n véc-to aq,as,...,a,. Dung OA; = a1, A1As = as, ...,

diéu kién can va du dé duong gap khic OA A, ... A, khép kin la a7 +as + - -- +

htng minh rang

o Loi gidi.
Dl_IIlg OA; = al,AlAg = ag,. .. An 14, = an Khi d6 a7 ai + 072)-{— -+ CLn = OA
OA1 A, ... A, khép kin khi va chi khi O trung v6i A, hay OA,, = 0 tic 1a ag + as

Nhu vay du’dng gap khic
—+ o+ a'n, = 0 ]

AD + AB,0A + OC,0OB + BD, AB + AC.

$>Bai 43. Cho hinh vuong ABCD tam O, canh a. Hiy xac dinh va tinh do dai cac véc-to:

® Loi gidi.
2 Z 2 N CL\/§

Trudce het ta c6 AC = BD =a 2vaOA:OB:OC:OD:T.

A B

@)

D C E
Ta c6: AD + AB = AC = |AD+A*L |i{iC| =aV2.
Vi O la trung d diém AC’ nén OA+0C = 0.
Vay: |OA+OC’| 0] =o0.
Theo quy tic ba diém: OB + BD = 0D = |O—B)+B—D)] = ]0_15\ = %5.

Duyng hinh binh hanh BACE. Ta c6:
AB + AC = AE = |AB + AC| = |AE| =

Do do:

|AB + AC| = AE = \/AD? + DE? = \/a? + 4a? = aV/5.
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9 Bai 44. Cho hinh chit nhat ABCD tam O, AB = 2a, AD = a, M la trung diém CD.

a) Ching minh AB - AD =CB - CD.

b) Tinh ’E}' + O—M‘.

® Loi gidi.
a) Tacé@—@z@: (1)
Tac6 CB — CD = DB, (2)

Tu (1) va (2) suy ra AB — AD = CB — CD.

A B

E

b) Duyng diém E sao cho OMED la hinh binh hanh. Khi d6
BD +OM = BD + DE = BE.

Ta co:
2 2 — — —
BE? = AB? + AR? :4(12—1—9% = 2‘? = ‘BDJFOM’ = ‘BE’ — BE = 57“
]
9 Bai 45. Cho hinh binh hanh ABCD, I la trung diém BC. Tim diém M théa man:
BC + MD = BI - CA. *)
® Loi gidi.
Ta c6 sy tuong duong sau:
BC+MD=BI—-CA« BC+CA+MD=BI
©BA+MD =Bl (BA-BI)+MD=0 < IA=DM.
B I C
A D
M
Vay M la diém sao cho M DIA la hinh binh hanh. O
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$>Bai 46. Cho tam giac ABC. Vé phia ngoai tam giac vé cac hinh binh hanh ABIJ, BCPQ, CARS.
Chiing minh rang

RJ+IG+PS=0.

® Loi gidi.
J R
A
I s
B
C
P
Q
Ta co:
RI+I0+PS=RA+AJ+IB+BO+PC+CS
= (RA+CS)+ (AJ+1B)+ (BG+PC)=70.
Vay ta c6 diéu phai chitng minh. O

$> Bai 47. Cho tam gie_’x)c ABC. Goi Ay, By, C lan lugt 1a trung diém cac canh BC, CA, AB. Chiing minh
AA1+ BB +CC; = 0.

o Li gidi.

Cl Bl

Ta c6:

AA| + BB, +CC; = (A01 + ClAl)
(ACl + AlBl>
0

(BAL+A1B1) + (CBi + BiCh)
(BAl + 3101> + (CBl + C1A1>

_'_
+

+0+0=0.

0

‘ $>Bai 48. Cho AABC. Goi A’ 1a diém dbi xing véi B qua A, goi B’ 1a diém ddi xing véi C qua B, goi

y £ £ 77

o
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C' 1a diém déi xing v6i A qua C. Chiing minh ring véi mot diém O bat ki ta c6
OA+OB+0C =0A' + OB +0C'.
D Loi gidi.
Ta ¢o:
OA+OB+0C =0A"+ AA+OB + BB+0C +C'C
- (OA’+OB’+OC’) + AA+BB+C'C
— (OA/+OB’+OC’)+21_§+B_5+(Z*_A’
= (04 +0B' +0C") + T
=0A"+ 0B +0C".
O
> Bai 49. Cho bay diém A, B,C, D, E, F, H. Chiing minh:
AB+CD+EF+HA=CB+ED+ HF.
® Loi gidi.
Ta co:
AB+CD+EF+HA— (CB+ED+ HF)
—AB+ (CD—CB)+ (EF — ED) + (HA — HF)
—AB+BD+DF +FA=AB+BE +FA=AF +FA=0.
Vay AB+CD+EF+ HA=CB+ ED + HF. 0

$>Bai 50. Cho hai luc ?’1 , ?’2 déu c6 cuong do 1a 40 N, c6 diém dit tai O va hgp véi nhau mot goc 60°.
Tinh cuong do lyc téng hgp ciia hai Iyc nay.

® Loi gidi.
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Theo quy téc hinh binh hanh thi F} + F» = OR. Ma OF; =

OF, = 40 (N) nén OF RF, 1 hinh thoi ¢6 géc FLOF = 60° va I
hai dudng chéo RO, F\F, vuong goc v6i nhau tai trung diém
3
H. Taco OH =40 x % =203 (OH la dusng cao cia tam
giac déu canh bing 40). Vay cuong do lyc tong hgp ciia hai luc o R
da cho 1a ‘F{JFE": ‘(7%" = 20/3 (N). H
Fy
O
$>Bai 51. Cho hai Iyc I*T)’l , ?’2 lan Iugt c6 cuong do 30 N va 40 N, c6 diém dit O va vudng géc véi nhau.
Tinh cudng do luc tdng hop clia ching.
® Loi gidi.
Do hai luc }_7)’1 , I*T)’Q c6 cung diém dit O nen téng Iigp_h;rc E) + ?’2 la duong ) R
chéo OR ctia hinh binh hanh OF; RF5. Do hai lyc Fi, Fy vu@n_g)géc_v}éi n@y
nén hinh binh hanh OF; RF5 trg thanh hinh ch nhat. Vay Fy + F» = OR.
Ta c6 OF, = 30, OF, = 40. Nhu vay OR = F; F, = V40?2 + 30?2 = 50. Do
d6 cudng do lue téng hop OR 1a ‘F{+ Fg’] = ‘O_R" = 50(N).
0 Fy
L]

$>Bai 52. Cho 2018 diém trén mat phing. Ban Quynh ki hieu ching 1a Ay, As.. .., Aggs. Ban Van ki hieu
ching 1& By, Bs,..., Bagig. Chiing minh rang:

A1Bi + A3Bs + -+ + Az18Baois = 0.

® Loi gidi.
Lay mot diém O nao d6. Ta c6
A1By + AaBy + - - - + Ag18B2018
=0B; — OA; + OBy — OAy + - -+ 4+ OByp18 — OAz13
= (031 +0By+---+ OB2018) - (OAl +0A2+ -+ 0A2018) .

Vi 2018 dlém Bl, BQ,. R B2018 cling 1a 2018 dlém Al, AQ,. R A2018 nhu’ng dlIQC ki hléu mot cach khéC, do dé

OB; + OBy + -+ 0OBgyy1s = OA1+0OAg + -+ OA2018.

—

Suy ra A1B; + AaBgy + -+ + A2018B2p1s = 0. =

¢ Bai 53. Cho n-da giac déu A1As ... A, (n 18, n > 2) noi tiép duong tron tam O. Chiing minh rang

OA, +OAg+---+OA, = 0.

® Loi gidi.

Goi dy 1a duong thing di qua diém O va diém A;. Xét cac dinh ctia da giac da cho ma khong nim trén d.
Chiing c6 thé phan tich thanh nhing cip dinh A;, A; déi xing nhau qua dudng thang d; (ching han cip
Ao, A1, cap Az, A, _a,...). Khi d6 tdng O—A: + O—A; la mot véc-to ndm trén dudng thang d;. Tt d6 suy ra
tong OA, + OAy + -+ OA,, ciing 14 mot véc-to c6 gia nim trén duong thing d;. Hoan toan tuong ti, néu
goi dy 1a duong thing di qua O va Ay thi téng O—Al> + O_Ag> 4+ 4+ O—An> ciing 14 mot véc-to ¢6 gia nam trén
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dudng thang ds. _Vi hai du’dng thang dy va d_% khong trung nhau nén OA; + OAs + --- + OA,, ¢6 hai phuong
khéac nhau, hay OA1 + OA2 4t OA =0. O

C-BAI TAP TRAC NGHIEM

) 1dc nghiém khéch quan

$>Cau 1. Cho ba diém phan biet A, B, C. Diang thitc ndo sau day ding?
(A)CA-BA=CB. AB+AC=CB. (C)AB+CA=BC. (D)AB-AC =BC.

® Loi gidi.

Tacéﬁ—ﬂ:m—i—fl—B):é_B).

Mat khac
@ AB+AC = AC + CB+ AC =2AC + CB # CB.
@ AB+CA=CA+AB=CB + BC.
© AB-AC =CB + BC.

Chondépén@

> Cau 2. Rit gon biéu thiic véc-to AM + MB — AC ta dugc két qué dung la

(A 3B, BC. © CB. ©) 4B,
® Loi gidi.

Tacéan]\TB’—A_C):A_é—A—C):C_B).
Chondépén@

$>CAau 3. Goi O 1a tam hinh vuong ABCD. Tinh OB — OC.
(A)OB - OC = BC. (B) OB — OC = DA.
(C)OB-0C = 0D - OA. (D) OB — OC = AB.

QLbigiai.
TacéO—B)—O—C)chB)zlﬂ.

Chon dép én

$>Cau 4. Cho bén diém A, B, C, D phan biet va © = AD+CD-CB — BD. Khéang dinh nao sau day
ding?

AT =7. (B @ =AD. (©w=CD. (D) @ = AC

® Loi gidi.
Tac6 @ =AD+CD—CB— BD = AD + BD — BD = AD.

Chon dap an

$>Cau 5. L
Cho hinh binh hanh ABCD tam O . Héi véc-to AO — DO bang véc-to nao B

trong cac véc-ta sau? 2
A 50 v
©Dc. (D) AC. O
T ———

B N B

.QDA—

JEE

A D

® Loi gidi.
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Ta 6 A0 — DO = —OA + 0D = 0D — OA = 4D = BC.

Chon dap an O

> Cau 6. Cho tam gidgc ABC. Goi M, N, P lan lugt 1a trung diém cac canh AB, AC, BC. Téng MP+NP
bing vec-td nao?

®PL i) ©FE. ® 7P
® Loi gidi.
Ta c6 tif gide MANP la hinh binh hanh. a
Ma MP + NP = — (PM + PN) = —PA = AP,
M N
B P C

Chon dap an @ O

<> Cau 7.

Cho lyc gidec déu ABCDEF c6 tam O. Dang thiic nao sau day sai? C B

(AWOA+0C+0E=T.

(B) OA+ OC + OB = EB.

(C)AB+CD+EF =0. D A
(D) BC + EF = AD.

E F
T — =
® Loi gidi.
'I‘—a>Cé — — — — — — —> —
OA+0C +OFE = (OA+0C) + OE = 0B + OE = U diing.
OA+0C + OB = (0A+0C) + OB = OB + OB = 20B = EB ding.
AB+CD+EF = (AB+BO) + OA = A0 + OA = AA = T diing.
Chon dap an @ O
> Cau 8. Cho hinh binh hanh ABCD. Véc-td BC — AB biing véc-td nao dudi day?
(A) DB. BD. (© ac. (D) CA.
® Loi gidi.
BC — AB = BC + BA = BD.
Chon dap an ]
<> Cdau 9.
Cho hinh binh hanh ABCD. Goi G la trong tam cta tam giac A B
ABC. Ménh dé nao sau day ding? G
(A)GA+ GC +GD = BD. GA+GC+GD =CD.
(©GA+GC+GD=0. (D) GA+GD +GC = CD.
D C
— R
® Loi gidi.

V‘lGlaﬂ)ongﬁmc&tamgi_égAB_C)né@+_G_)B>+ﬁ_é:6):CT4>+G_C>:—G_B).
Do d6 GA+GC+GD =—-GB+GD =GD - GB = BD.
Chondépén@ O
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¢S Cau 10. Chon ménh dé sai trong cac ménh dé sau.
(ANéu T+ b = ¢ thi |3] + )3) = 2|
(B)FY — BY = FB v6i B, F, Y bét ki.
(C)Néu ABCD la hinh binh hanh thi AB + AD = AC.
(D) AM + MH = AH véi A, M, H bat ki.
T — —
® Li gidi.
Menh dé sai: Néu @ + b = @ thi @] + j?a" —|2].
Chon dap an @

Il
$>Cau 11. Cho ba diém phan biét A, B, C. Ding thiic ndo sau day la ding ?
(A) AB + AC = BC. CA-BA=BC. (C)AB+CA=CB. (D) AB-BC=CA.
o Loi gidi.
Ap dung quy tic ba diém CA + AB = CB.

Chon dép én @

L]
$> Cau 12. Rat gon biéu thiic AM + MB - AC ta duge két qua nao dudi day?
MB. BC. (©CB. (D) 4EB.

® Loi gidi.
Tac6m+]\TB)—A_C):A_B>—A—C):CTB).
ChQﬂdépéﬁ@ O

¢ Cau 13. Trong miit phing cho bén diém bat ki A, B, C, O. Dang thic nao sau day la ding?
(A) AB = OB + OA. AB=AC+BC. (COA=CA-CO. (D) OA=0B-BA

® Loi gidi.

Nhic lai ly thuyét:_Y(ji ﬁiém O, A, B bat ki:
Quy tac 3 diénl:_QA +AB =0B.

Quy tac hieuw: OA — OB = BA.

Chon dap an @ O
$> Cau 14. Cho ba diém A, B, C phan biet. Dang thitc nao sau day la sai?
(A) AC + AB = CB. AB+BC=AC. (C)AC-AB=BC. (D)AC-BC=4B.
® Loi gidi.

Nhéc lai Iy thuyét:_Yéi ﬁiém A B bat ki:
Quy tac 3 diém:_gA +AB=CB.
Quy tac hieu: CA — CB = BA.

Chondépén@ O
> Cau 15. Téng MN + PQ + RN + NP + QR bing
MR. MN. (© MP. (D) MQ.
® Loi gidi.
Tac6 MN + PQ+ RN + NP+QR=MN + NP+ PQ+ QR+ RN = MN.
Chondépém O
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> Cau 16. Cho 4 diém bat ki A, B, C, D. Dang thiic nao sau day sai?
(A) AB = AC + BC. DA=BD-CD. (CAB=DB-DA.  (D)BC=BD+DC.

® Loi giéi.
Ta c6 B_ﬁ — C—D) = B_C)

Chon dap an

]
$>Cau 17. Cho bén diém A, B,C. Tinh AB — AC.
(A) CA. 2. AC. ©T. (D) AC.

o Loi gidi.
AB - AC = AC.
Chon dap an @ O

> Cau 18. Cho tam giac ABC va diém M bat k¥, chon déng thiic dang.
AB - AC = BC. MA+BM=A4B. (CMB-MC=CB. (D)AA-BB=A4B.

® Loi gidi.

Ap dung quy tic cong, trit. Ta co: AB-AC =CA

MA+BM = BM + MA = BA

AA—-BB=0

Chon dap an @ O

%du 19. Cho hinh binh hanh ABCD. Goi M, N lan lugt la trung diém BC va AD. Tong clia NC va

MC lz‘aL_>

7. AN, © Wit © ¢,
® Loi gidi.

ANCM 1a hinh binh hanh nen NC = AM. D c
Do dé: NC + MC = AM + MC = AC.

Chon dap an @ O

4> C@u 20. Cho bén diém A, B,C, D. Hay tinh AB — AC + BD.
(A) DC. AC. ©7. (D) CD.
® Loi gidi.
AB -~ AC +BD = (AB - AC) + BD = CB + BD = CD.
Chon dap an @ U

> C@u 21. Cho hinh binh hanh ABCD. Goi I, J lan lugt 1 trung diém BC va AD. Tinh JC — IC khong
bang

(A) BC. 7 © A% ©) ac.

® Loi gidi.
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Taco JC—-IC=JC+CI=JC+DJ=DC=J]=AB.. D C
J I
A B
Chondépén@ O

¢>C@u 22. Cho hinh binh hanh ABCD. Diém M théa man didu kien MB — BC + BO = DO. Khéng
dinh nao sau day dang?

@ M trung véi A. M trung véi B. © M trung véi O. @ M trung véi C.
® Loi gidi.
VIO la tam hinh binh hanh ABCD nen DO=0B. A 5
Khi d6 MB—BC+BO = DO < MB+BO = DO-BC < MO =0OB+B(C <
VO - O, M
Suy ra O la trung diém MC. Ma O la trung diém AC. 0
Vay M trung v6i A. p ¢
Chon dap an @ O

$>Cau 23. Cho hinh binh hanh ABCD c6 tam O. Diém M théa méan didu kien OM = OA — OB + DC.
Khéang dinh nao sau day ding?

@ M trung véi B. M trung véi D.
@ M trung véi A. @ M tring véi diém O.
=
® Loi gidi.
Vi ABCD la hinh binh hanh nén BA = CD. A 5
Khi dé
OX = 04 - OB + ¢ %
& OM=BA+DC b ¢
& OM=CD+DC
s OM=0.
Suy ra M tring véi diem O.
Chon dap an @ O

4> Cau 24. Cho bén didm phan bigt A, B, C, D. Biét diém M théa man didu kien MC+MD = AD+ BC.
Khang dinh nao sau day ding?

@ M 1a trung diém CD. M la trung diém AB.

© M 13 trung diém AD. @ M 1a trung diém BC.
T — ——
® Loi gidi.
Ta c6

MC +MD = AD + BC
MC — BC + MD — AD
MC+CB+MD+DA=0
MB+MA=0.

t o

Suy ra M la trung diém AB.
Chon dap an O
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$>CAu 25. Cho cic diém phan biet A, B, C, D, E, F. Biét diém M thoa man diéu kien MC+ME+MF =
AC + BE + DF. Khing dinh nao sau day ding?

@ M la trong tam tam giac ABC. M la trong tam tam giac BCD.

@ M 1a trong tam tam gidc ABD. @ M la trong tam tam giac ACD.
T — —
o Loi gidi.
Ta c6

MC + ME + MF = AC + BE + DF

o MC—-AC+ME—-BE+ME—-DE=0
& MC+CA+ME+EB+ME+FD=0

& MA+MB+MD=0.

Suy ra M la trong tam tam giac ABD.
Chon dap an @

O

$>Cau 26. Cho hinh binh hanh ABCD c6 E la trung diém AB. Diém M théa man diéu kién EB =
AM - BC. Khéng dinh nao sau day ding?

(A) M 1a trung diém AD. M 1a trung diém CD.

@ M 1a trung diém AB. @ M la trung diém BC.

® Loi gidi.
Tac6 EB = AM — BC & EB + BC = AM < AM = EC.

A E B
Do d6 AMCE la hinh binh hanh.
Suy ra AE = MC va AE || MC. /\ \/
Vay M la trung diém CD.
D M c

T — —

Chon dép én O
$» Cau 27. Cho tam giac ABC déu c6 canh bing a. Tim tap hgp diém M théa man diéu kién ‘M C ‘ =
M§+ﬂﬂ

o o e o aV3
@ M thuoc dudng tron tam A ban kinh av/3. M thudc duong tron tam C ban kinh —
© M thudc duong tron tam B ban kinh av/3. @ M thudc dusng tron tam C' ban kinh av/3.

T —— e ——

® Loi gidi.

Dung hinh binh hanh ABDC. Suy ra AB + AC = AD. A

Khi d6 |MC| = |AB + AC| & |MC| = |4D| & MC = AD.

Goi I 1a tam cta hinh binh hanh ABDC. Ta ¢c6 AD = 2Al =2 - AB2\/§ = av/3.

Do d6 MC = av/3. B L Mo
Vay M thudc duong tron tam C ban kinh aV/3.

Chon dap an @

0

> Cau 28. Cho hinh thang ABCD c¢6 AB song song véi CD. Cho AB = 2a, CD = a. O la trung diém
cia AD. Khi do,

@@m@’\:i”g. ® [0B+0C|=a. (©[0B+0C|=20. (®|0B+0C]| =3
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o Loi gidi.

Goi M la trung diém ctia BC. Ta ¢6 OB + OC = 20M, ma OM 1 dudng trung binh ciia hinh thang ABCD

nén 20M = AB 4+ AD = 3a suy ra OB + OC| = 3a.

Chon dap an @ O

> Cdu 29. Cho tam gidgc ABC vuong can tai A c6 BC = av/2, M la trung diém ctia BC. Khang dinh
nao sau day dang?

®[FA+BM| -0 ® [BA+BH|- 2. ©|[FA+BH|- L2 ©|FA+ 5| - L

® Loi gidi.
Dung hlnh blnh hanh ABMN.
Ta c6: BA + BM = BN nen A N

‘Ex’ T BM‘ - ‘E\r’) — BN.

Tam giac BCN vudng tai C c¢6

NC:AM:%BC:%.
B M C

Suy ra

2 2
BT NG = y[2a2 - 22 _ Y0
4 2

Chon dap an @ O

$> Céau 30.
Cho hmh vuong Al ABCD canh a tam O. Tinh theo a do dai cia véc-to p C
T =AB + OD — BC.
®%2 B2, © ava ®a 5
A D

T ——— B

® Loi gidi.

Tacé @ = AB +OD — BC = AB + BO — BC = AB + CO = AB + OA = OB.

— 2 2

Suy ra || = [OB| = 0B = %—AB - %

Chon dap an @ O
$>Cau 31. Cho ba véc-to @, ¥ vad @ nhu hinh vé. Biét mdi 6 vuong c6 kich thuéc lem x lem, tinh do
dai clia vée-to @ = U + U + Tv’

a0
w,

<)
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@\/Scm. \/1_00111- @\/1_30111 @\/ﬁcm
o Loi gidi.

™~
\\
~

l_‘
DlmgI_>= , GE = v, lﬁ;z w nhu hinh vé.
Khidé, @ =4 + 7V + @ =1F. Suy ra |d| =IF = /10 cm.
Chondapém O

$>Cau 32. Cho hinh vuong ABCD c6 canh bang a. Khi d6 |E + A—B)‘ bang
3 2
@ 2a. av/2. @ \/7_ @ %_.

® Loi gidi.
Ta c6 E+E‘ = ‘A_C:’ = aV/2.
Chon dép én O

$> Céu 33. Cho tam giac ABC vuong can tai C, AB = v/2. Tinh do dai cta AB+ AC

(A) V5. 2/5. © V3. (D) 2v3.
o Loi gidi.
Ta c6 AC* + BC? = AB? & 2AC® =2 = AC = BC = 1. A
2 [
AM = VAC? +CM? = /12 + (%) = \/75
‘Ké+2@" = lzm’ — 2AM = /5.
C M B

Chon dap an @ O

¢S Cau 34. Cho hinh binh hanh ABCD ¢6 DA = 2cm, AB = 4cm va dudng chéo BD = 5cm. Tinh
5 pi|

@ 2cm. 4cm. © Scm. @ 6cm.

® Loi gidi.
A D
B C

‘B—A)—lﬁ‘ = ‘BTJ—{—E‘ = ’ﬁ‘ = BD = 5cm.
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Chon dép én @

> Cau 35. Cho hinh thang ABCD c6 hai day AB = a, CD = 2a. Goi M, N la trung diém ctia AD, BC.
Khi d6 ‘MA +MC - MN) biing

@ g- 3a. © a. @ 2a.

® Loi gidi.
Ta c6 MA+MC — MN = MA+ NC. (1)
Qua A, dung véc-tc Al = NC. Suy ra I nim trén dudng thing
MN va ti giac ABNIﬁ}hinﬁ)}inhh_\ar)lh. I
Khi do, tit (1) suy ra MA+ NC =MA+ Al = M. (2)
Vi M, N lan lugt 1 trung diém cac canh AD va BC nén M N la
3

duong trung binh ciia hinh thang ABCD. Suy ra, MN = Ea va
MI=2

2 N a
Tit (1) va (2), suy ra ‘MA +MC - MN| = M| = 3.
Chon dap an @ O

> Cau 36. Cho hinh vuong ABCD canh a, d 1a dudng thing qua A, song song véi BD. Goi M la diém
thuoc duong thang d sao cho |M A+ M B + MC — M D| nhd nhét. Tinh theo a do dai véc-to M D.

B ava. av/10, ©a © 5

2 2

o Li gidi.

M A

Dyng hinh binh hanh MBEC, BCEF, ta c6 |MA+MB+MC — MD| = |ME + DA| = |ME + EF| = |MF|.
Khi M thay déi trén d thi F thuoc duong thang ¢ dinh qua C song song v6i d, diém M can tim la hinh chiéu
vuong goc cia B trén d.

ay/10

Khi do, ta c6 [MD| =MD =+BD?+ BM? = 5
Chon dap e’m O

$>Cau 37.
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Cho hai lch F 1=M A F 9 = MB cung tac dong vao mot vat tai diem M cuong g
do hai luc Fl, Fg déu bang 300 (N) va AMB = 120°. Tim cudng do cua luc
tong hgp tac dong vao vat.
(A) 300 (N) 700 (N) (©) 100 (N) (D) 500 (N) L20°
A
M
T — —
® Loi gidi.
Goi D la dinh tht tu ctia hinh thoi M BDA, ta c6 B D

MA+ MB=MD.

Vay cuong do lie tdng hop tai M 1a ‘MD‘ — MD.

Goi O 1a tam hinh thoi MBDA c6 canh 300, do BMA = 120° = M BD = 60°.
Vay tam giac M BD déu canh 300 suy ra M D = 300 (N).

Chon dap an @ O
$> Céau 38.
Cho ba lyc F1 MA F2 MB F3 — MC cung tac dong vao mot A
vat tai diém M va vat du’ng yén. Cho biét cuong do clia F 1 F o déu
bang 25 (N) va goc AMB = 60°. Khi d6 cuong do lyc cla F3 1a c M
60°
B
(A) 25v/3 (N) 50v/3 (N) (©)50v2 (N) (D) 100v3
T — —
® Loi gidi.
Goi D la dinh tht tu ctia hinh thoi M ADB, ta c6 A

MA+ MB=MD.

Vay luc tdng hgp tai M 1a

MA+MB+ MC =MD + MC. B
Do vat diung yén nen MD+MC =0 = MC =-MD.
Vay cuong do luc F3 la
|MC| = |MD| = mD.

Goi O 1a tam hinh thoi MBDA c6 canh 25, ta c6 MD = 2MO = 25v/3 (N).
Chon dap an @ O

$>Cau 39.

Cho ba lyc F1 = MA F2 = MB F3 = MC clng tac dong vao mot vat tai c

dlem M cuong do hai luc Fy, F, déu bing 300 (N) va F3 = 400 (N). Lai c6

AMB = 120° va AMC = 60°. Tim cudng do ciia lyc tong hop tac dong vao B

vat.

(A) 300 (N) 700 (N) (C) 100 (N) (D) 500 (N)
60° A
M

T ——— ———— 8
® Loi gidi.
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Goi D la dinh thit tu cta hinh thoi MBDA, ta c¢6

MA+ MB=MD.

Vay cuong do luc téng hop tai M 1a

MA+MB+MC‘ :‘MD—i—MC‘.

Lai 6 MD va MD 1a 2 véc-to cing huéng nén ‘MD n MC‘ — MD + MC.

Goi O la tam hinh thoi MBDA c6 canh 300, do BMA = 120° = MBD = 60°.
Vay tam giac M BD déu canh 300 suy ra M D = 300 (N).
Vay cudng do luc tdng hop tai M 1a M D + MC = 300 + 400 = 700 (N).

Chon dap an O
< Cau 40. R N N
Cho ba lyc F'1 = MA, Fo = MB, F3 = MC cung tac dong vao B

mot vat tai diém M cudng do hai lyc Fy, Fy déu bing 300 (N) va &
]_7)3 =400 (N). Lai c6 AMB = 120° va AMC = 150°. Tim cudng do
ciia luce téng hop téac dong vao vat.

(A) 300 (N). 700 (N).  (©100 (N). (D) 500 (N). 20° A

o Loi gidi.
Goi D la dinh thit tu ctia hinh thoi MBDA, ta c6

MA+ MB = MD.

Vay cuong do luc téng hgp tai M la

MA + MEB + MC| = ‘MDJrJ\/.EL
Goi O Ia tam hinh thoi MBDA c6 canh 300, do BMA = 120° = MBD = 60°.
Vay tam giac M BD déu canh 300 suy ra M D = 300 (N) va DM A = 60°.
Suy ra CM D = 150° — 60° = 90° hay tam gidc CM D vudng tai M.
Goi F la dinh thit tu ctia hinh ch@ nhat CMDE, ta c6

‘MD + MC" = )ME( — ME.
Do CM DE 1a hinh chit nhat nén

ME = /3002 + 4002 = 500 (N).

Chon dap an O
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A-TOM TAT Li THUYET

) Ttich clia mét véc-to véi mot sb

<% Dinh nghia 3.1.

@ Tich ctia mot vée-td @ # 0 v6i mot s6 k > 0 1a mot véc-to, ki hieu
la k'@, cung huéng véi véc-to @ va c6 do dai bang k|a]|.

@ Tich ciia mot vée-to @ # 0 voi mot s6 k < 0 1a mot vée-to, ki hieu /
14 k@, nguge hudng véi véc-to @ va ¢6 do dai bang (—k)|d|. 54

A Taquyué’cka):(_fnéua):ﬁhodckzo.

E®) cCac tinh chét clia phép nhan véc-to véi mét sé

g £ z
Vé6i hai vée-té @, b va hai s6 thuc &, ¢, ta luon c6

A @ Diém I la trung diém cia doan thing AB khi va chi khi IA + IB=0.

@ Cho tam giac ABC, diém G la trong tam cia tam gidc ABC khi va chi khi GA+GB+GC=0.

A 1o hai vée-to khong cung phuong @ va b. Khi do, moi véc-to U déu biéu thi (phan
tich) dugc mot cic duy nh@ theo hai véc-to @ va b, nghia la c6 duy nhat cdp so

(z,y) sao cho ¥ =xd +yb.

B- CAC DANG TOAN

a TiCH CUA MOT VEC-TO VOI MOT SO
N

8l

N o

o)

& Dang 1. Xac dinh véc-to tich, tinh dé dai véc-to

Véc-to k'd c6 do dai bang |k||d| va

e cing huéng véi @ néu k > 0;

e ngugc huéng véi @ néu {

B Vidu minh hoa

cac ding thic sau

a) AM = kAB. b) MA = kMB. ¢) MA = kAB.

3 2 2 S ]-
$>Vidu 1. Cho doan thang AB va M 1a mot diem nam trén doan AB sao cho AM = BAB . Tim k trong




3. Tich clia mét véc-to véi mot sbé
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o Loi gidi.
A M B
a) Thay AM va AB cing huéng nén k > 0.
M| an o 1
Ta c6 k‘:AjB‘:E:g Suyrak:g.
b) Thay MA va MB nguge huéng nen k < 0.
MA| aym 1 1
Ta c6 |k| = S k= -,
a co |kl Tl MB Suy ra 1
c) Thay MA va AB nguge huéng nén k < 0.
MA o 1
Ta c6 |k| = ‘A—B)‘ =35 =& Suy ra k = —5
Il

&> Vidu 2. Cho tam gidc ABC déu canh bang 1, trong tam G. Tinh do dai véc-to AG.

® Loi gidi.

Goi M la trung diém ctia BC. A
—_—_ 2 —_—

Khi do, ta c6 AG = §AM nén

@) Vi di?. Cho hinh vuong ABCD c6 canh bang a, I la trung diém ctia canh BC. Tinh do dai véc-to
AB + AC.

® Loi gidi.
Vi I 1a trung diém BC nén ta c6 AB + AC = 241 A B
Do d6 |AB + AC| = [241| = 241.
Xét ANABI vuong tai B, ta ¢c6 AI = AB? + BI? = aT\/g.
I
Vay ‘AB n AC" = av/5.
D C

B} s4itap ép dung

$>Bai 1. Trén doan thing AB, goi C la trung diém AB va D la diém déi xting ciia C' qua A. Tim k trong
céc dang thic sau

a) AC = kAB. b) AD = kAB.

® Loi gidi.




Chuong 4. Vécto

y J J J
D A C B
® Vi C la trung diém ciia AB nen AC va AB cuing huéng. Do dé k > 0.
AC|  ac 1
Talaicé]k\zjz—cz—.Suyrakz—.
’AB’ B 2 2
@ Vi D dbéi xiing v6i C qua A nén AD va AB la ngude huéng, do dé k < 0.
AD| up ac 1 1
Ta lai ¢6 AD = AC né :’_:_:_:_- __1
a lai co C nén |k| )E) AB- 48" 3 Suy ra k 5
]

$>Bai 2. Cho tam gidac ABC vuong can tai A, canh BC = 2. Goi M, N lan lugt 1 trung diém ciia canh
AB va BC. Tinh do dai M N.

® Loi gidi.

Vi AABC vuong can tai A nén AB? = AC? = %BC’2 =2,dodé AB = AC = A

V2.

Dé thiy ring MN la dudng trung binh ctia AABC néen MN = %A_é M

Suy ra |7V = L |4€| = Lac = 22 ) . )

¢>B&i 3. Cho hinh thoi ABCD ¢6 AC = 2a, BD = a. Tinh do dai véc-to AC + BD.

D Li gidi.
Goi O la tam cta hinh thoi.
Khi dé ta ¢6 )Ac 1 BD‘ - )2Ao + QOD) - ‘2AD‘ — 24D.

Ap dung dinh 1y Pi-ta-go trong tam gidgc AOD ta c6

2
AD = \/AO? + OD? = \/a2+“Z - %3

Do dé A_C’+E)" — 924D = a\/5.

B Bai tap tr&c nghiém

s> Cau 1.
Cho hai véc-td AB va CD trong hinh bén. Khéng dinh nio A B
sau day dang? T
CD = 34B. CD = AB
AB =2CD. CD = -3AB D C
T — e
® Loi gidi.
Tt hinh vé, theo dinh nghia ta c6 CD = —3AB.
Chon dap an @ OJ

4> Cau 2. Cho véc-ta @ (khéc 0) va véc-to b = k@, (k # 0). Khing dinh nao sau day 1a ding?
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3. Tich clia mét véc-to véi mot sbé

y J/ J J

@ @ cuing phuong b néu k> 0. @ ngudce huéng b néuk > 0.
@ @ ciing huéng b néu k < 0. @ @ ciing huéng b néu k > 0.
o Loi gidi.

- N
Véc-to b = k'd ¢6 do dai bang |k||d| va
@ cung huéng v6i @ néu k > 0;
@ ngugc huéng véi @ néu k < 0.

Chon dap an @ O

¢>C@u 3. Cho hai véc-to @, b bat ki va 6 thuc k. Ta c6 k (ZL> + —b)) bang

AT +kb. B k@ +kb. ©) k@ —kb. D k@ + 5.

® Loi gidi.
Theo tinh chat, ta c6 k(@ + b) = k@ + kb.
Chon dap an O
~ — rig =2 2 ~ —> ]- i ~ X N s ~ -
¢ Cau 4. Cho hai véc-to @, b khac 0 thoa man @ = —3 b. Ménh de nao dué6i day dang?
1> — .
®3| =5 ‘ b ‘ @ va b 1a hai véc-to d6i nhau.
@ ciing hudng véi b. (D) @ nguge hudng véi b.

T —— e ——
® Loi gidi.

1- 1 -
Do @ = —3 b va —5 < 0 nén @ ngugc huéng véi b.
Chon dap an @ O

$>Cau 5. Cho véc-to @ c6 do dai biang 2 va véc-td ¥ = —3u. Khang dinh nao sau day la ding?
(A) Véc-to T c6 do dai biing —6 va cling hudng véi 7.
Véc-to T ¢6 do dai bing —6 va ngude huéng véi .
(C) Véc-to T ¢6 do dai biing 6 va ciing huéng véi 7.
(D) Véc-to ¥ ¢6 do dai bing 6 va nguge huong véi .

T —— —
® Loi gidi.

Véi @ # 0 va s thuc k # 0, ta c6 k@ ngude hudng véi @ néu k < 0 va [kT| = |k| - |7

Do dé, khing dinh ding la: “Véc-to U c¢6 do dai bing 6 va ngude huéng véi w.”

Chon dap an @ O
$>Cau 6. Cho @ = —2b. Khéng dinh nao sau day ding?
(A) @ va b 1a hai véc-to biing nhau. @ va b 1a hai vée-to déi nhau.
@ @ va b ngugc hudng. @ @ va b cing hudng.
® Loi gidi.

Theo dinh nghia, néu @ = 9% thi @ va b la hai véc-to ngugc huéng.
Chon dap an @

O

a0 sau day duang?
= -3|a|. (D) b ngugc hudng @.

@ b cting huéng @. b =33, @ b
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Chuong 4. Vécto

V' J J J
o Loi gidi.
Theo gia thiét, ta c6 b = —3@ va —3 < 0 nén b ngudc huéng .
Chon dap an @ O

¢S Cau 8. Cho véc-ta ¢ c6 do dai bang 27. Hoéi do dai clia vée-to @ = —

(A) 243. 3. ©o. (D) -3.

¢ 1a bao nhiéu?

O =

® Loi gidi.
1 27
Taco |2 == |7 = = =3.
aco | =glq] =3
Chon dap an O
$>CAU 9. Cho véc-to @ c6 do dai biing 2022. Tinh do dai clia véc-to b = —2@.
B[] = 4044. b| = —2022. © [7] = 2022. © [7] = —4044.
® Loi gidi.
Ta c6 ‘5" = |- 23| =2|@| = 22022 = 4044.
Chon dap an @ O
$>Cau 10.
Cho doan théng AB va diém I thuoc doan thing AB nhu
hinh vé& bén. Ménh dé nao sau day dung? A I B
(A) AT = 1AB. Al = JIB.
(© 4l = B4 (D Al = —1B.
D — ——— 8
® Loi gidi.
Tt hinh vé ta cé Al = ;LI—B)
Chon dap an O
$>Cau 11. Dang thitc ndo mo ta ding hinh vé bén?
(A)3AI + AB=0. B)3[A+IB=70. P 3
(O BI+3BA=7. (D) Al +34B=T0.
® Loi gidi.

TfrhinhvétathéyI_A):éA—B)<:>3]_A):A_B><:>3ﬂ+A—B):6.

Chon dap an @ O
~ 2 1 2
> Cdu 12. Cho M 13 mot diém trén doan AB sao cho AM = §AB . Khang dinh nao sau day sai?
MB = ~Z4B. AM = S 4B. (©) MA = -5 MB. (D) MB = 24M.

o Loi gidi.
Ta c6 M B, AB cung huéng va M B = §AB nén M B = §AB. A M B

2 —_—> 2 —_—
Khang dinh sai la M B = _§AB'
Chon dap an @ O
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3. Tich clia mét véc-to véi mot sbé

y [/ J J
$>Cau 13. Cho doan thing AB va M 1a mot diém trén doan AB sao cho AB = 5AM. Ménh dé nao sau
day sai?
(A) MA = -, MB. MB = -4B. (O MB = —z4B. (D) AM = - AB.

® Loi gidi.
Dé thay ring MB va AB la hai véc-to ciing hudng nén menh dé sai la MB = A M B
~2AB.

5}
Chon dap an @ O

~ 2 2 2 1 2
¢ Cau 14. Cho doan thang AB, M 1a mot diém trén doan thang AB sao cho AM = Z_lAB . Khang dinh

nao sau day sai?

(A) MA = S MB. BM = BA. (C©) AM = 1AB. (D) MB = —3MA4A.
T
® Loi gidi.
Ta c6 M A, M B ngugc huéng va MA:§MB nén MA:—gAB. A M

” ey 11—
Khang dinh sai la M A = gMB.
Chon dap an @

$> Cau 15. Trén doan thing AB lay diém I sao cho AB = 4AI. Khang dinh nio sau day la ding?

—> — —> —> —> 4 —> — —
(A)IB = —3IA. 1B = 3IA4. (©1IB= AB. (D) IB = —%AB.
® Loi gidi.
Theo gia thict ta c6 IB = AB — AI = 3AI. 7
Vi IB va I A nguge huéng nén IB = —31A. A

N A

Chon dép én @

&> Cau 16. Cho diém B ndm gitta hai diém A va C, v6i AB = 2a, AC' = 6a. Dang thiic nao dudi day la
déng thitc ding?

(A) BC = —2BA4. (B) BC = 44B. (C)BC = —24B. (D) BC = —44B.
® Loi gidii.
Theo gia thiét ta c6 BC' = AC — AB=4a. B
Vi BA va BC nguge huéng nén BC = —2BA. A

L

Chon dap an @

¢S Cau 17. Cho hinh binh hanh ABCD c¢6 tam O. Ménh dé nao sau day sai?
@(?D:%ﬁ ®) AC = 20C. (© AC = 204. ©) 4B = DC.
® Loi gidi.
Ta ¢6 AC va OA la hai véc-to nguge huéng va AC' = 20 A nén AC =20A4. A B
@)
D C
Chon dap an @ O
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Chuong 4. Vécto

y £ £ 77

$>Cau 18. Cho tam giac ABC véi trung tuyén AM va trong tam G. Khi d6, véc-to GA bang v6i véc-to
nao sau day?

A 26M. _gm © ga—ﬁ. ®) %m
® Loi gidi.
Ta c6 GA = gAM va GA ngugc huéng AM nen GA = —;W C
M
A

Chon déap an

$>Cau 19. Cho tam gidc ABC c¢6 G la trong tam, M la trung diém ctia BC. Dang thic nio sau day

ding?
— —> — — — — — — — 1—
(A) GB + GC = 2GM. AB+AC =2AG. (C)GA=2GM. (D) MG = —5MA.
® Loi gidi.
Theo tinh chit trung diém ta 6 GB + GC = 2GM. c

A B

Chon dap an @

O

$>Cau 20. Cho tam gidc ABC. Goi M, N lan lugt la trung diém ctia AB va AC. Khing dinh nio sau
day la sai?

(A) MN = 5BC. MN = —BC. (O BC = —2NM. (D) BC = 2MN.
® Loi gidi.
Vi M, N lan lugt 1a trung diém ctia AB vi AC nén M N la dudng trung binh clia A

AABC. Do dé MN J| BC va MN = %BC.

Ta c6 cac dang thic dung 1a

— 11— — —_ — —_ M N
o MN:§BC. o BC=2MN. o BC=-2NM.
2 —_ ]- —_—> 2
bang thic MN = —éBC la khang dinh sai. B c
Chon dap an O
$> Cau 21. Cho tam giac ABC c6 trong tam G va trung tuyén BM. Khing dinh nao sau day la sai?
e 1 v d —_—> —> —> —
@AM:—§CA. B GA+GB+GC=70.
— — — — o — 22—
(C)OA + OB + OC = 30G, v6i moi diém O. (D) GB = SBM.
T — ——
® Loi gidi.
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3. Tich clia mét véc-to véi mot sbé

P 2
Do AABC c¢6 trong tam G va trung tuyén BM nén ta c6 BG = gBM. B

22—

Lai c6 G—B) va BM la hai véc-to nguge huéng nén G_é = —gBM.

Suy ra khéng dinh sai 1a GB = gB_]\/.I'> . ¢
3

A o c

Chon dap an @ O
$>Cau 22. Cho tam gidc déu ABC v6i duong cao AH. Ménh dé nao sau day dung?
(A) 4B = AC. ® 1| - L|m| ©H-HC © [A2| - 2|
® Loi gidi.
Ta 6 2 |[HC| = [BC| = BC = AC = [, 4
B i C

Chon dép én @ O

¢S Cau 23. Cho hinh vuong ABCD canh a. Gia tri ctia ‘A_B> +AC + zﬁ‘ bang

@ AV2. 9 2a. @ 2a/2. @ 3a.

® Loi gidi.

Ta c6 A B
‘A_B’+14_0’+ﬁ‘=’A_C’+A_C"=2)A_C’}=2AC=2CL\/§.

O

Chon dap an @

$>Cau 24. Cho tam giac ABC déu canh a. Khi d6, gia tri ‘A_B) + A—C’)‘ bang

@a\/g. ﬁ. ©2a. @%g

2
o Loi gidi.
Goi M la trung diém ctia BC. A
Vi AM la duong trung tuyén clia tam gidc déu nén
Ay V3 a3
2 2
Khi dé, ta c6
—_—  — _ 3
4B + AC| = |2AM| =2 AM = 2. ©¥° = av3, b M ¢
Chon dap an @ O
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Chuong 4. Vécto

y J J J
> C@u 25. Cho tam giac déu ABC canh bing 4. Do dai AB + AC 1a
@) 2v/3. V5. (©) V6. (D) 4v3.
® Loi gidi.
Goi M la trung diém ctia BC . c
Vi AM la duong trung tuyén clia tam gidc déu canh 4 nén
AM = ‘/75 4 = 24/3. M
Do dé ‘E;’JFA_C’): ‘ZW‘ — 2AM = 4/3. B .
Chon dép én @ O

¢S Cdau 26. Cho tam giac ABC vuong tai A va AB =2, AC = 3. Do dai clia véc-to BC + AC bang

A) 5. 40. (© V1. (D) 2v/10.
o Loi gidi.
Goi I 1 trung diém ctia AB. Ta c6 A
BC + AC| = |CB + CA| = |2CT| = 201 s
Tam giac AIC vuong tai A nén CI =/ AI? + AC? = /12 + 32 = V/10.
Vay ‘B_C’JFA_C" — 2V/10. c
Chon dap an @ O
$>Cau 27. Cho hinh vuéng ABCD c6 canh bang a. Tinh ‘ZE + EE’ theo a.
5
®L. ®a © avs. ®av3
o Loi gidi.
Goi M la trung diém ctia BC. D c
— — — — —_ 2
Ta oo [AB + DB| = |DC + DB| = 2|DM| =2y/a+ (5) = av5.
M
A B
Chon dap an @ O
®Cau2s. N
Cho ba lyc F;1 = MA, Fo = MB, F3 = MC cfmgié}c g?ng vao mot vat tai A
diém M va vat ding yen. Cho biét cuong do ctia Fy, I, déu bing 100N va . F
AM B = 60°. Khi d6, cuong do Iyc ciia F3 bang i .
(A) 50v/2N. 501/3N. (©) 25V3N. (D) 100v/3N. ¢ >
Fy B
T —— ——
® Loi gidi.
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3. Tich clia mét véc-to véi mot sbé

y J J J

Goi D la dinh th@ tu ctia hinh binh hanh M ADB va O la tam hinh A
binh hanh. IR - F 7
Khi d6, hop lyc Fy + Fy = MA+ MB = MD = 2MO. P / ‘

V3 c M ;O - D
Dé thay rang AAM B 1a tam giac déu néen MO = 100— el

2

Suy ra hgp lyc F1 + F2 c6 do 1én 100+/3. B
Vi diém M ding yén nén do 16n ciia Iuc F3 la 100v/3N.
Chon dap an @ O

¢S Cau 29. Cho tam giac ABC 1a tam giac déu canh 2a v6i G 1a trong tam. Tinh ‘G_B) + G_C’)’

2a\/§ a\/§ a\/§
® Loi gidi.
Goi M la trung diém ctia BC. A
Ta ¢6 ‘GB n GC‘ ‘2GM’ —2.GM=2-=.AM = g 20v/3 2‘1;/5.
G
B I; C
Chon dap an @ O

—

$>Cau 30. Goi G la trong tam tam gidc vuong ABC véi canh huyén BC = 12. Véc-to GB — CG c6 do
dai bang bao nhiéu?

(W) 4. 2v3. ©s. D) 2.

® Loi gidi.
Goi M la trung : dlem clia BC'. A
Ta c6 GB — CG = GB + GC = 2GM.

WAABCvuongtauAnenAM:BTC:6:>GM:%AM:2.
Vay‘(;_JB’—C_(;":2‘W’:2GM:4.

B jY; c
Chon dép én @ O
¢ Cau 31. Tam gidc ABC c¢6 AB = AC = a, ABC = 120°. Do dai véc-to téng AB + AC bing
@ 2a. av/'3. @ a. @ 3a.
® Loi gidi.
Goi M la trung diém cta BC, ta c6 AB + A—é — 9AM. A
Tam giac ABC can tai A c6 BAC = 120° nén
a a
— 1
ABM = _ (180° — 120°) = 30°. 50°
B M C

Tam giac ABM vuong tai M c6 ABM = 30° nén

AM = AB - sin30° = g

Vay ‘EJrA_C”:z‘W‘:zAM:a.
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Chuong 4. Vécto

y J/ J J
[

Chon dép én @

$>Cau 32. Cho hinh thoi ABCD canh a, tam O va BAD = 60°. Do dai véc-to OB — CD bang

@%?- @. ©2a. @a\/§.

2

® Loi gidi.

Goi G la trung diém ctia doan OC.

D

Ta c6 |OB — CD| = ‘DO-l—DC‘ :2‘DG‘ = 2DG. /y\
Tam giac DOG vuodng tai O c¢6 DO = g, OG = OQC # nén AWC

a3\’ aVT B

2 2 _ -
= VD02 +0G? = \/() (4 .

Suy ra ‘O_B>—C’D‘—2 iz%?
Chon dap én@ O

$> Cau 33. Cho tam giac ABC déu canh a, H 1 trung diém ctia BC. Tinh ‘CTA) - H—C>‘ béang

2v/3a a7 a 3a
@ == =5 ©3 T
® Loi gidi.
Goi K la trung diém ctia AH. Khi dé C

‘@1’—}1_0’) - ‘C_A>+(J_H>‘ - ‘20_1(" — 2CK.

H

Xét AKHC vuong tai H ¢6 HC = -, KH = —AH = T‘f Do d6 .

A B
5 5 av/3 av/7
— V/CH? + HK? = \/() (4) -2

Vay ‘é‘ﬁ - fl—é‘ = %7.

Chon dap an O
A% Cadu 34. Cho tam gidc OAB vuong can tai O v6i OA = OB = a. Tinh do dai véc-to U = = 804 —
GOB

A) 2a. (B) 14a. (©) 16a. (D) 10a.
® Loi gidi.
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3. Tich clia mét véc-to véi mot sbé

y J J J
Lay diém M sao cho OM = 80A. Khi d6 M
OM = ’O—M‘ - ’80_14” — 80A = 8a.
Lay diém N sao cho ON = 60B. Khi d6
ON = ]o_N’] - \60_3’( — 60B = 6a.
Vi OA L OB nén OM L ON, hay AOMN vuong tai O. Do d6 4 N
— —> e — 0 B N
7| = ‘SOA - 6OB‘ - ‘OM - ON(
= ‘W( = MN = \/OM? + ON?
=4/(8a)? + (6a)? = 10a.
Chon dap an @ O

$> Cau 35. Cho tam giac ABC vuong tai A c6 AB = 3, AC = 4. Tinh do dai vec-to ¥ = 2AB+3AC

(W) [2] =18, @] = 6v/5. © 2 =9 || = 5v/6.

® Loi gidi.
Goi D, E la hai diém théa AD = 2AB va AE = 3AC. 5 P
Suy ra AD =6, AE = 12.
Goi F la diém sao cho tit gisc ADFE 1a hinh chit nhat.
Suy ra AF = /AD? + AE? = /62 + 122 = 6/5.
Ta co — — — — —

U =2AB 4+ 3AC = AD + AE = AF.
Suyra\ﬂ’]z’ﬁ‘z&/ﬁ. c

A 5D

Chon dap an O

$> Cau 36. Goi G 1a trong tam ciia tam giac ABC. Tap hop diém M trong mat phing chita tam giac
ABC sao cho ‘MA-I— MB +MC" =6 la

@ duong tron ngoai tiép tam gidc ABC. duong tron tam G ban kinh bang 1.

© duong tron tam G ban kinh bang 2. @ duong tron tam G ban kinh bang 6.
T — R
® Loi gidi.

Ta ¢6 G la trong tam AABC nén MA+ MB+ MC = 3MGQG.
Do d6 [3MC| = 6 & MG =2.
Vay tap hop diém M la duong tron tam G ban kinh bing 2.

Chon dap an @ O
$>Cau 37. Cho tam gidc déu ABC c¢6 canh bang 2a va G 1a trong tam clia tam gidc. Khi do, gia tri
|48 - GC| 1a

®3 s ©L =
3 3 3 3

T —— =

® Loi gidi.
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Chuong 4. Vécto

y J/ J J
Vi G la trong tam ctia AABC nén ta c6 GA+GB+GC = 0. A
Do do
|AB - GC| = |GB - GA- GC| = |GB + GB| = |2GB| = 26B. .

Goi M la trung diém AC. Khi dé

B C

GB = 2pa =290 Y3 _20V3,
3 3 2 3
e e 2 4
Suy ra ‘AB—GC‘ =2 av/3 = a\/§.
3 3

Chon dap én@ O

$> Cau 38. Cho ba lyc Fl, Fg, F3 c6 cling diém dat tai O. Trong do €6 hai lyc Fl, F2 ¢6 phuong hgp
v6i nhau mot goéc 90° va lyc F3 ngu’(jc huéng véi luc F1 Ba hrc F 1, Fg, F3 c6 cuong do lan lugt 13 100 N,
200 N v& 300 N. Cuong do lyc téng hgp ciia ba e Fl, Fg, F3 la
(A) 400 N. 100v/2 N. (©) 600 N. (D) 200v/2 N.
T — ——
® Loi gidi.
GOI F13—F1+F3
Vi F1 IIEUTOC hUOIl&VOl F3 nen Fi3 = ‘Fl F3| = 200 N.
SuyraF F1+F2+F3—F13+Fg
Do Fy L Fus, suy ra F = \/F2 + FZ = v/200% + 200% = 200v/2 N.

F3 Fis
Chon dap an @ O
¢S Cau 39. Cho hinh vuong ABCD c6 canh bang 1. Do dai ciia véc-to U = 12AC — TAB bang
(A) 7] =17. 1| = 5. ©) 2] =13. D |z =12v2-7.
o Loi gidi.
Goi O, M, N lan lugt la tam ctia hinh vuéng ABCD, trung diém ctia doan AD, A B

trung diém ctia doan DM. Ta c6

12AC —7TAB = 6A0 — 6AB — AB = 6BO — AB

= 3BD+BA=2BD + (BD + BA) M X
= 2BD +2BM =2 (BD + BM)
— 2.2BN =4BN.
D C
Do d6 || = 4BN.
) _ . ) 3\2 5
Xét AABN vuong tai A, c6 BN =+ AB? + AN2 = (/12 + i) =T
5
N Y 4.2 — 5.
Vay |4 10
Chon dap an O
49> CAu 40. Cho hinh vuong ABCD c6 canh bing 1. Do dai cia vée-to @ = 3AC — 7TAB la
(A) 2| =5. 17| = 12v2 - 7. © 2| =17. D) |7| = 13.
® Loi gidi.
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3. Tich clia mét véc-to véi mot sbé

Ta c6 @ =3 (AB + AD) — TAB = —4AB + 3AD. 5 o
Dung E, F, G sao cho AE = —4AB, AF = 3AD va AEGF 1 hinh binh hanh.
Vi AB 1L AD nén AE 1 AF. Do d6 AEGF la hinh chit nhat.

Vay @ = AG va |T] = ‘AG‘ = AG = EF = VAE? + AF? = /221 32 = 5.

Chon dép én @ O

& Dang 2. Chitng minh déng thitc véc-to, thu gon biéu thirc

® HUONG 1. Bién d6i mot vé thanh vé con lai. Khi d6

a) Néu xuat phét tit vé phiic tap ta can thuyc hién viec don gian biéu thiic.
b) Néu xuat phat tit vé don gidn ta can thic hién viéc phan tich véc-to.

® HUONG 2. Bién d6i ca hai vé thanh mot véc-to hodc biéu thic véc-to.
® HUONG 3. Bién déi déng thitc can ching minh tuong duong véi mot déng thitc véc-to da biét ding.

® HUONG 4. Xuét phéat tit mot déng thic véc-to da biét dang bién ddi thanh déng thic véc-to can
chttng minh.

Khi thuc hién cdc phép bién doi can luu §
a) Quy tdc ba diém: V6i ba diém A, B, C bat ki ta luon c¢6 AB = AC + CB.

)
b) Quy tdc hinh bink hanh: Véi hinh binh hanh ABCD ta luon c6 AC = AB + AD.
¢) Quy tdc hiéu véc-to: Véi ba diem A, B, O bat ki ta luon c6 OB — OA = AB.

)

d) Tinh chit trung diém cia doan thdng: Cho doan thing AB ta c6
I 13 trung diém ctia AB & TA+IB=0
& MA+ MB = 2MI, M la diém bat ki.
e) Tinh chat trong tam tam gidc: Cho tam gidc ABC' ta c6

G 1a trong tam tam gidc ABC < GA+GB+GC=0.
& MA+MB+ MC =3MG, M la diém bat ki .

f) Cdc tinh chat cia phép cong, tri véc-to va phép nhan mot s6 vdi mot véc-to.

D Vi du minh hoa

&> Vidu 4. Cho tam gidc ABC véi trong tam G. Chiing minh rang CA+CB = 3CG.

® Loi gidi.
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Goi K 1a trung diém ctia AB thi CA+ CB = 2CK. (1) c
—_— 2—— —> —>
Vi G la trong tam cla tam gidc ABC nén CG = gC’K, tic 1a 3CG = 2CK.
(2) N
T (1) va (2) ta c6 CA+ CB = 3CG.
A B
K
[

$>Vidu 5. Cho hinh binh hanh ABCD. Goi G 1a trong tam tam gidc ABD. Chitng minh rang

AB + 2AC + AD = 9AG.

® Loi gidi.
Vi ABCD la hinh binh hanh nén ta c6 AB + AD = AC. A D
Suy ra
G
AB+24AC+AD = (AB+ AD)+2AC
—> —> —_— O
= AC+2AC = 3AC. (1)
B C
Goi O 1a tam hinh binh hanh ABCD. ) .
Vi G 1a trong tam tam giac ABD nén ta c6 AG = gA_d = §A—C7 Suy ra AC = 34G. (2)
Tit (1) va (2) ta c6 AB + 2AC + AD = 9AG. O

<> Vidu 6. Cho ttt gidc ABCD. Goi M va N lan lugt 1a trung diém cac doan thing AB va CD. Chiing
minh rang AC + BD = 2MN.

D Loi gidi.

Cach 1. Ta c6

ac a Co A
AC = AM + MN + NC, M 5
BD = BM + MN + ND.

Cong hai dang thitc trén theo vé ta dugc:

AC+BD = 2MN + (AM +BM) + (NC + ND)

— 2MN. p N

(Vi AM + BM = 0 va NC + ND = 0).

Cach 2. Ta c6
MN = MA+ AC + CN,
MN =MB+ BD + DN.
Cong hai dang thiic trén theo vé ta dugc
2MN = (AM +BM)+ (NC+ND)+ AC + BD

—

(ViAM +BM =0 va NC+ ND = 0).

l

A Tu cing c6 dang thite AD + BC = 2MN. Hoc sinh ching minh tuong tu.
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$>Vidu 7. Cho tam giac ABC. Lan lugt lay cac diém M, N, P trén cac doan thing AB, BC va CA sao
1 1 1 N
cho AM = §AB, BN = §BC’ CP = §CA' Chiing minh rang

AN +BP+CM=0.

® Loi gidi.
Ta c6 A
BN — -BC « AN — AB — ~BC (4.1)
"3 T3 ' M
CP=,CA« BP-BC= 04 (4.2) p
mzéﬁﬁm_ﬁzéﬁ. (4.3)
B N C

T (1), (2) va (3) ta suy ra

— —> —> 1/ — —> —
AN+BP+CM—(AB+BC+C’A):g(AB+BC+CA)
—> — R — 4 —> —> —
& AN—I-BP+CM:§(AB+BC+CA)
& ﬁ+ﬁ+ﬁ/f=§ﬁ
& AN+BP+CM=0.
O
$>Vidu 8. Cho hinh binh hanh ABCD c6 tam O. Goi M 1a mot diém bat ki. Ching minh ring
a) OA+OB+0C+0D=0.
b) MA+ MB + MC + MD = 4MO.
® Loi gidi.
a) Chfrngminhﬁ—i—O—B)—i-O—C)—i-(ﬁ»zﬁ).
Vi O la trung diém ctia AC vd BD nén ta c6 A D
OA+0C =T,
OB+0D=0.
0
Do d6 OA+ OB +0C +0D = 0.
B c
b) Theo quy tic ba diém ta c6
MA = MO + OA,
MB = MO + OB,
MC = MO +0C,
MD = MO + OD.
Suy ra MA + MB + MC + MD = 4MO + (OA+ OB + OC + OD).
Theojra)tacéO—fi—l—O—B)—l—O_C)jLO—D’:ﬁ).
Vay MA+ MB+ MC +MD = 4MO v6i M la diém bat ki.
O
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$>Vidu 9. Cho hinh binh hanh ABCD. Goi M la trung diém CD. Lay N trén doan BM sao cho BN =
2M N. Chitng minh ring

a) 348 +4CD = CM + ND + MN,

b) 44B + 2BD = 3AN.

® Li gidi.

a) Ta c6

VT =3AB +4CD =3(AB+CD)+CD=CD. (1)
VP=CM+MN+ND=CD. (2

Tu (1) va (2) suy ra VI' =V P.

b) Ta c6 N thudoc doan BM va BN = 2M N nén N la trong tam cia tam giac BCD.
Ta c6

VP = 3AN = AB+ AD + AC = 2AC.
VT = 4AB+2BD

— 2AB +2(AB + BD)

= 2AB +2AD

= 2AB+2BC

= 2(AB + BC) = 2AC.

Vay 4AB + 2BD = 3AN

]

BB saitap ép dung
> Bai 4. Cho hinh binh hanh ABCD ¢6 tam O. Chitng minh ring
BA + BC + BD = 40D.
® Loi gidi.
Ta c6 _— — —— — — A D
BA+ BC+ BD =2BD =40D.
(0]
B C
[
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$OBai 5. Goi G va G’ 1an lugt 1a trong tam ciia tam giac ABC va A’B’C’. Chitng minh ring

AA'+ BB+ CC' = 3GG.

® Loi gidi.

Ap dung quy tic ba diém, ta c6
AA = AC + GG + GA,
BB =BG+ GG +GB,
CC' =CG+GG +GC.

Suy ra AA' + BB + CC' = 3GG" + (AG + BG + CC) + (GA' + GB' + GC').
Vi G va G’ lan lugt 13 trong tam ciia tam giac ABC va A’B’C’ nén ta c6
AG+BG+CG =10,
GA +GB +GC'=T.

Vay AA' + BB’ + CC’ = 3GG". O

$>Bai 6. Cho ttt giac ABCD. Goi M, N, I lan lugt 1 trung diém ctia AC, BD va M N. Chitng minh ring
a) IA+IB+IC+ID=70,

—

I (v6i O 1a diém bat ki).

b) OA+OB+0C + 0D =4

® Loi gidi.
a) Vi M, N lan lugt 1a trung diém ctia AC' va BD nén ta c6 A

TA +1C =2IM,
IB+ 1D =2IN.

Suy ra

[A+IB+IC+ID = (IA+IC)+ (IB+1ID) B ¢
_ 2(m+m).
Nnénm)—l—ﬁ\f):ff.

Miit @éc I_lfi trung di_é{n clua
Vay IA+IB+1C+1ID =20 =0.

b) V6i diém O bat ki ta c
OA +0C =20M,
OB + 0D = 20N,
OM + ON = 201.
Do do

OA+0B+0C+0D = (0A+0C)+ (OB +0D)
— 20M + 20N
2(OM + ON)
= 401.
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$OBai 7. Cho tam gidc ABC khong vuong. Goi G, H, O lan lugt 1a trong tam, tric tam, tam dudng tron
ngoai tiép tam giac ABC. Goi D la diém dbi xitng ctia A qua O va M la trung diém clia canh BC'. Chiing
minh
a) HB+ HC = HD. d) OA+OB+0C = OH.
b) HA+ HB + HC = 2HO. e) OH = 30G.
¢) HA— HB — HC = 204A. f) AH = 20M.

® Loi gidi.
a) Ching minh HB+ HC = HD.
Ta c6 BH /| CD (vi cung vuong goc véi AC).
Va BD j/ CH (vi cung vuong géc véi AB).
Suy Il@DCl{, la }ﬂl binh hanh.
Vay HB + HC = HD (quy t&c hinh binh hanh).

b) Chtng minh HA+ HB+ HC =2HO.
Ta co
HA+HB+HC = HA+HD (theo y tren)
= 2HO (vi O 1a trung diém ctia AD).

c¢) Ching minh HA — HB — HC = 20A4.
TaC6 — —_— —_— —_— _— —> —_— _— _—_ —_—
HA—HB—HC’:HA—(HB+HC)=HA—HD=DA=2OA.

d) Chiing minh OA+0OB+0C =0H.
Ta c6

OA+0OB+0C = 30H+HA+HB + HC (Quy tic 3 diém)
— 30H +2HO (theo ¥ (2))

—

= OH.

e) Chitng minh OH = 30G.
Theo y (4) ta c6 OA+ OB+ 0C = OH.
Mat khac, G 1a trong tam tam giac ABC nén OA + OB + 0C = 300.
Suy ra OH = 30G.

f) Chitng minh AH = 20M. .
Trong tam giac AHD, ta c6 OM la dudng trung binh nén AH = 20M.

¢S Bai 8. Duyng bén ngoai tit giac ABCD céc hinh binh hanh ABEF, BCGH, CDIJ, DAKL.
a) Chiing minh rang KF+EH+GJ+IL=0.
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‘ b) Chiing minh ring EL-HI=FK - GJ.

y J/ J J

® Loi gidi.
a) Ching minh rang KF+EH+GJ+IL=0.
Ta c6
KF=KA+AF. (1)
EH=EB+BH. (2

GJ=GC+CJ. (3)
IL=ID+DL. (4)

Cong vé theo vé cta (1), (2), (3), (4) ta duge

KF+EH+GJ+1L
= (KA+DL)+ (EB+ AF)+ (BH + GC)+(CJ + ID)
v ¢ T T

Suyraﬁ—i—ﬁ—i—@—i—ﬁzﬁ(dpcm).

b) Chiing minh rang EL-HI=FK - GJ.

Ta co6
EL—HI = ﬁ+ﬁ+@+ﬁ—(ﬁ+@'+@+ﬁ)
— EB+DL —(Efé+5?) (vt BCGH 1a hinh binh hanh nénﬁézﬁ‘é)
_ ﬂ’+ﬁ—(a_0’+(7,]’)
— Fk—GJ.
(Vi ABEF, ADLK, CDIJ la cac hinh binh hanh nén EB = FA, DL = AK, DI = CJ.) 0

aIA+bIB+cIC = 0.

$>Bai 9. Cho duong tron (I) noi tiép tam gidc ABC ¢6 AB = ¢, AC = b, BC = a. Chitng minh rang

® Loi gidi.

Qua C dung duong thing song song véi T A, cat dudng thing BI tai E.

Qua C dyng dudng thing song song vG véi 1 B cit duong thing AT tai F.
IECF la hinh binh hanh nen IC = TE + IF. (1).

Goi D la giao diém ctia Al va BC. Vi ID /| CE va AD la dudsng phan giac

nén ta cod BI BD AB b
C 4 b

Twong tu ta ching minh duge IF = —
Tit (1), (2), (3) suy ra

TA. (3

e

IC = —QIB——IA(:)aIAijIB—{—cIC— 0.

Bai tap tuong tu: Cho dlrdng tron (I) noi tiép tam gidc ABC. Chitng minh rang

snA-TA+sinB-IB+sinC-IC = 0.

=

B D\/ )

F
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$©Bai 10. Cho tam gidc ABC va mot diém M bat ki ndm trong tam giac ABC. Dat Syrpc = S,
Syca = Sy, Syiap = Se. Chitng minh réng

S,MA + S,MB + S.MC = 0.

® Loi gidi.
Goi A’ 1a giao diém ctia duong thang M A véi BC. A
Ta c6 MA' = AICMB—i— A/BMC'

S :Te: BC

L AC Syac  Smac Sy
= — nen

Ma = =
AB  Syas SmaB  Se

A'C Sh A'B Se

BC ~ S,+8. BC  S5.+8 B " c
e Sb —> SC —>
MA = MB MC. 1
Suy ra S+ 5. +Sb+Sc C (1)
Mat khac
MA"  Syap _ Suac _ Suap+Sunc _ Sa T —Sa

= = = MA =
MA  Suyap  Swmac Sva +Svac Sy +Se S+ Se

Thay (2) vao (1) ta duge

~S,MA = Sy,MB + S.MC < S,MA + SyMB + S.MC = 0.

Q — — — —

a) Cho M trung vdi trong tam G cia tam giac ABC, ta duoc GA+GB+ GC = 0.
b) Cho M trung vdi tam duong tron noi tiép I cia tam gigc ABC, ta dugc két qud
alA + bIB + IC=T.

¢) Néu tam giac ABC déu thi vdi diém M bat ki trong tam gidc, Ta c6

eMA +yMB +:2MC =0,
trong dé x,vy, z lan hiot la khodng cdch tw M dén cdc canh BC,C A va AB.
d) Khi M nam ngoai tam giac ABC, ta c6 cic két qud nhu sau

(a) Néu M thuoc géc BAC vi géc doi dinh ciia né thy

~S,MA + SyMB + S.MC = 0.

(b) Néu M thuoc géc ABC va géc doi dinh ciia né thi

S,MA — S,MB + S.MC = 0.

(¢c) Néu M thuoc géc ACB vi géc doi dinh ciia né thy

S,MA + S,MB — S.MC = 0.
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E®) saitap dién khuyét

$>Cau 41. Cho tam gidc ABC. Goi M la diém trén canh BC sao cho M B = 2MC. Biét ring AB+2AC =
xAM. Tim z.
Pap an:

® Loi gidi.

M 1a diém thuoc canh BC va MB = 2MC < MB = —2MC
& AB - AM = —2(AC — AM)
& AB+2AC = 3AM.

0

$> Cau 42. Cho tit giac ABQD. %M, N lan lugt thuoc cac doan théng AB,CD sao cho MB = 2M A
va NC = 2ND. Biét rang 2AD + BC = zMN. Tim z.

Pap an:

® Loi gidi.
Vi M,_])V lén_lu;(jt thuoc cac doan thing AB, C'D sao cho MB = 2MAva NC = 2N D nén ta c6 2M A+MB = i
va2DN +CN = 0.

Ap dung quy tic ba diém, ta c6

A M B
MN =MA+AD+DN. (1)
MN =MB+BC+CN
= 2MN =2MB +2BC +2CN.  (2)
Cong (1) va (2) vé theo vé ta dugc D N C
3MN = (2MA + MB) + 2AD + BC + (2DN + CN)
& 3MN =2A4D+ BC
& MN = 3AD + BC.
O

$> Cau 43. Cho tam giac déu ABC tam O. Lay M 1a mot diém bat ki trong tam giac. Goi D, E, F lan
luot 1a hinh chiéu ctia M trén BC, CA, AB. Biét rang MD + ME + MF = x MO, tim z.

DPap an:

® Loi gidi.
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Qua diém M dung A

® duong théng song song véi BC, cit cac cap dudng thang
AB, AC tai V, Z:

© dudng thing song song véi AB, cit cac cip duong thing
AC, BCtai T, X;

©@ duong théng song song véi BC, cit cac cap dudng thang B
AB, AC tai V, Z. M

/ A\

X D Y ¢

Ta thay cac tt giac MTAU, MV BX, MY CZ la cac hinh binh hanh va cac diém D, E, F tuong tng la trung
diém ctia XY, ZT, UV.
Tw do6 suy ra

1 1 l/— —
MD+ME+MF = - (MX+MY) +35 (MZ+MT) +5 (MU+MV)
= 3 (MT+MU) +3 (MV+MX) +35 (MY+MZ)
1
- = (MA+MB+MC)
2
33—
— 2MO.
2
0
> Cau 44. Cho hinh binh hanh ABCD cé tam O va E la trung diém AD. Tim céc sb6 thuc x va y biét
rang
a) EA+ EB+2EC = 2AB. Dap an:
b) EB +2EA +4ED = yEC.  Dép an:
— =
D Loi gidi.
A B
E
[0)
D C

a) Theo tinh chat trung diém ta c6 4EO = 2AB.
Khi do

EA+EB+2EC = EA+EB+2EC
— EA+EA+AB+2EC
— 2(E4’+E_c’)+ﬂ§
— 4EO + AB
— 2AB+ AB = 3AB.
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b) Ta c6
EB+2EA+4ED = EB+2EA+4ED
E_Z+Z§+2ET5+2(EZ+ET)’)
— (ﬂ+ﬁ)’)+ﬁ5+ﬁ
— ED+DC =EC.
0

> Cau 45. Cho tam gidc ABC. Dung bén ngoai tam gidc cac hinh binh hanh ABIF, BCPQ, CARS.
Biét ring RF + IQ + PS = 2(AB + AC). Tim z.

DPap an:
o Li gidi.
RF=RA+AF (1)
Ta c6 I_Cj = I—B> + B_Cj (2) F R
PS=PC+CS. (3 v

Cong vé theo v& ctia (1), (2), (3), taduge,
RE +1Q+ PS = (RA+CS)+(AF + IB) + (BQ + PC).

~ /

e =
0 0

—

Suyraﬁ—i-f—Q)—i-PS

I =l

0.

¥ Bai tap trdc nghiém

$> CAu 46. Cho tam giac ABC c6 trong tam G. Goi M la trung diém AB. Chon ménh dé sai trong cac
ménh dé sau:

(A) CM = —3MQG. (B) GA+GB + GC = AC.

(C)AB + AC = 34G. (D) OA + OB + OC = 30G, O la diém bat ki.
T — —
® Loi gidi.
Vi G la trong tam tam giac ABC nén ta c6 C

GA+GB+GC=0.
B M A

Chondépén O

> Cau 47. Cho hinh binh hanh ABCD tam O. Khing dinh nao sau day la ding?
(A) AB + AD = 2AC. AB+AD =24A0. (C)AB+AD=CA. (D)AB+AD = BD.

® Loi gidi.
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Theo quy tac hinh binh hanh ta c6 AB + AD AC. Ba C
Mit khac O la trung ¢ diém AC nen AC = 240.
Vay AB + AD = 240. 0
A D
Chon dép én

&> CAu 48. Cho I 1a trung diém ciia doan thing AB. V6i diém M bat k¥, ta luon c6
(A)MA+ MB = MI. MA+MB=2MI. (C)MA+MB =3MI. @MA-I—MB—

o Loi gidi.
Ap dung tinh chét trung diém ctia doan thing: Véi diém M bat k¥, ta luon c6 MA + MB = oMI.

Chon dap an

(©OMA+MB+MC =3MG. (D) MA+ MB + MC = 4MG.

o Loi gidi.
Ap dung tinh chét trong tam clia tam gidc: V6i moi diém M, ta luon ¢6 MA+ MB + MC = 3MG.
Chon dap an @

$> Cau 50. Cho AABC c6 G la trong tam, I la trung diém BC. Ding thiic nao ding?
— — — 1— — — — — —
(A) GA = 2GI. I¢ = —3TA. (CGB+GC=2GI. (D GB+GC =

® Loi gidi.

B 1 C

Ap dung tinh chét trung diém ctia doan thing, ta c6 GB +GC =2GI.
Chon dép én @

$> Cau 49. Cho G la trong tam ctia tam giac ABC. Véi moi diém M, ta luon cé:
(A)MA+MB + MC = MG. (B) MA+ MB + MC = 2MG.
]

OJ

$>Cau 51. Khing dinh nio sau day khong phai la diéu kién can va da dé G la trong tam AABC, véi
M 1a trung dlém ctia BC va O la diém bat ki?

@AG_ (AB+AC) B)OA+OB+0C +30G=0.
— — — 11—

@AG+BG+CG:O. @GM:—§GA.
— B
® Loi gidi.
Xét khang dinh OA +C OB + ocC 4’_3,0—:? , ta cb
OA+0B +0C 130G = T+ 60C = T « G = O vdi moi diém O (vo 1.
Vay khang dinh OA+OB+0C +30G =70 khong phai 1a diéu kién can va du dé G la trong tam AABC.

Chon dap an

O

$>Cau 52. Cho I la trung diém ctia doan thing AB. V6i M 1a mot diém bat ky, tim dang thic dang.
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(A MA+ MB = 2M1. m+m§:%m © MA+MB=3I. (D) MA+MB=2IM.

® Loi gidi.
Ap dung tinh chat trung diém.
Chon dap an @ O
$©Cau 53. Cho tam giac ABC c6 trong tam G va M la trung diém ctia AB. Ménh dé nao sau day sai?
(AGA+GB+GC=70. (B) GA+GB = 2GM.
(©OMA+MB+MC=0. (D) MA+ MB + MC = 3MG.
o Loi gidi.
C
® Vi G la trong tam cia tam giac ABC nén GA+GB+GC=0.
® Vi M la trung diém ctia AB nén GA + GB = 2GM. (G c6 thé tuy y)
@ Vi G la trong tam cta tam giac ABC nen MA+ MB+ MC = 3MG. (M ¢6 | :
thé tuy ¥) A M B
@ MA+ MB+ MC = 0 1a menh dé sai.
Chon dép én @ O
Q)CGU 54. C@}AAE)C c6 M, Q, N lan lugt 1a trung diém cta AB, BC, CA. Khi d6 véc-to
AB + BM + NA + BQ la véc-to nao sau day?
AT BC. (©) 4Q. (D) CB.
® Loi gidi.
Ta ¢6 A
AB+BM+NA+BQ = NA+AB+BM+BQ
= NM+Bg M
-0 B %) C

Chon dap an @

0
¢ CAau 55. Cho AABC vi diém T théa man IA = 3TB. Menh dé nao sau day dang?
(A CI = 5CA - gCB. Ci=CA-3CB. (©CI= gCB—§CA. (D) CI=3CB—-CA

¢L6igi6i.
Ta co 5 )
1_14’:31_3’@0_14’—51’:3(0_3’—&’)@&’250_3'—554'.

Chon dap an @ O
$> Cau 56. Cho tam gidc ABC c6 G la trong tam. Meénh dé nao sau day sai?
(A)MA+ MB + MC = 3MG v6i moi diém M. (B)GA+GB+GC=0.
(C)GB +GC = 2GA. (D) 3AG = AB + AC.
o Loi gidi.

e

@ Theo tinh chét trong tam tam giac ta c6 AA+ AB + AC = 3AG & AB + AC = 34G.
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@ Tac6 GA+GB+GC =0 & GB+GC = —GA. Suy ra ménh dé GB + GC = 2G A 1a ménh d? sai.
®@ Céac meénh dé con lai dang.

Chon dap an @ O

> Cau 57. Khing dinh nao sau day sai?
(A)Néu AB + AD = AC thi ABCD la hinh binh hanh.
Néu O la trung diém ctia AB thi véi moi M ta c6 MA+ MB = 2MO.
@Néu G 1a trong tam ctlia tam giac ABC' thi GB +GC = AC.
(D) Vé6i 3 diém bat ki I, J, K tacé IJ + JK = IK.
T ———— —
® Loi gidi.
Khéng dinh “Néu AB + AD = AC thi ABCD 1a hinh binh hanh” 14 phudng 4n sai trong trudng hop bén diém
A, B, C, D thing hang.

Cha .
A, B, C khong thing hang A, B, C khong thing hang
T giac ABCD la hinh binh hanh < <, __, S, s
AB =DC AB+ AD = AC.
Chon dap an @ O
$>Cau 58. Cho hinh binh hanh ABCD. Dang thitc nao sau day dang?
(A) AB + AC + AD = 24B. (B) AB+ AC + AD = 24AC.
(C)AB + AC + AD = 2AD. (D) AB + AC + AD = 2BD.
® Loi gidi.

Theo qui tac hinh hinh hanh ta c6

Do do

Chon dép én O

$> Cau 59. Cho tam giac ABC biét I 1 trung diém ctia doan thing AB, G la trong tam tam giac, M la
diém bat ky. Hay chon khing dinh ddng.

(A) MA+ MB + MC = 2MG. B BI+IC=7.
(C)MA+ MB = 3MT1. (D) MA+ MB + MC = 3MG.
=
o Loi gidi.
@ Vi BI + IC = BC nen phuong an BI+IC=70 la phuong an sai.
@ Vi MA + MB = 2MT nen phuong an MA+ MB = 3MI 1a phuong an sai.
@ Theo quy tac trong tam tam gidc ta c6 MA+ MB + MC = 3MG.
Chon dap an @ O
$>Cau 60. Cho I la trung diém ciia doan thang AB. Héi dang thitc ndo ding?
(A)2A4T + AB=10. B IA-IB=0. Al —2BI =IB. (D)AI-IB=70.
® Loi gidi.
4 1 ! 1 B
Ta co:
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y J J J
@ Al —IB=Al+BI =0 nén Al — IB = 0 ding.
®Zﬁ—l—A—B):A—B)—G—A—B):QA—B)#6nén2ﬁ+A—B):6>laphu<5ngénsai.
@fZ—I—E:EZ#6nénﬁ—f§zﬁléphﬂdngénsai.
@ Al —2BI =IB +2IB = 3IB # IB nén Al — 2BI = IB la phuong 4n sai.
Chondépén@ O
$>Cau 61. Cho hinh binh hanh ABCD. Déang thiic nao sau day dang?
(AAC-BD=0. B AC+BC=4B. (CAC-4AD=CD. (D) AC+BD =2BC.
® Loi gidi.
D C
® AC - BD =0 & AC = BD sai vi AC va BD khong cting phuong.
© AC+BC =AB & AC - AB+BC = 0 & BC + BC = 0 la phuong an 4 B

sal.

®Vi14—C'>—A—D):D_»C'nénA—C)—A—D):C—D)laphu’ongénsai.

© AC + BD = (AB + BC) + (BC + CD) = 2BC + (AB + CD) = 2BC + 0 = 2BC.

Chon dap an @

> Cau 62. Cho G la trong tam tam giac ABC va I 1 trung diém canh BC. Ménh dé nao sau day sai?
(A) GA = —2G1. IG = — AL (©GB+GC=2GI. (D) GA= AL

L.

o Loi gidi.

. . L= 2
Ta thay ménh dé sai 14 ménh de GA = gAI .
Chon dap an @

$> Cau 63. Cho tam gidgc ABC c¢6 trong tam G va M la trung diém canh AC. Khing dinh nao sau day

R

sai?
(A) BG = SBM. GA+GC=BG. (C)MG-= 3BM. © oM = cB.
® Loi gidi.
Do M la trung diém la AC va G la trong tam ctia AABC C

nén BG = ;BM; MG = %BM va GM = %GB.
Mat khac MG va BM ngudc huéng; GM va BG cuing hudng

wen 11 = - 1537, & = L5 y
Do M la trung diém AC nén GA+ GC =2GM = BG. A G

B
Chon dap an @ O

$> CAu 64. Cho tam gidac ABC. Goi M la trung diém ctia BC va G la trong tam ciia tam giac ABC.
Déng thitc nao sau day dang?
(A) GA = 2GM. B GA+2GM =0. (C)AM =24AG. (D) GE +GC = GA.

® Loi gidi.
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y J J J
ViGa léﬂ(‘mg tam_m:la tam giac A_B}C nen ta c6 GA=2GM. A
Suy ra GA = —2GM = GA+2GM = 0.
G
B M C
Chon dap an O
&> Cau 65. Cho G la trong tam tam gidac ABC, goi I la trung diém ctia BC. Déng thiic nao sau day
dang?
— —> —> 1— — — —> — — —
(A) GA = 2G1. IG = —3TA. (©GB+GC=2GI. (D) GB+GC=3GaA.
® Loi gidi.
Vi [ la trung diém ctia BC nén GB + GC = 2G1. A

Chon dap an @

Il
$> Cau 66. Cho tam giac ABC va mot diem M tiy y. Hay chon hé thitc ding.
(A)2MA + MB — 3MC = AC + 2BC. (B) 2MA + MB — 3MC = 2AC + BC.

(C)2MA + MB - 3MC = 2CA + CB. (D) 2MA + MB — 3MC = 2CB — CA.
® Loi gidi.
Ta ¢6 2MA + MB — 3MC = 2(MA — MC) + MB — MC = 2CA + CB.
Chon dap an @ O

&> Cau 67. Cho tam gidc ABC. Goi M la trung diém ctia BC va G la trong tam ctia tam giac ABC.
Déng thitc nao sau day ding?

(& GA = 2571, ® FA 4207 =T, (O AF =240 ) GB + G0 = G
® Loi gidi.
Vi G la trong tam cia tam gidc ABC nén ta c6 GA = 2GM. A

= GA=—2GM = GA+2GM = 0.

Chon dap an O

¢ CAau 68. Ba trung tuyén AM, BN, CP ciia tam gisc ABC dong quy tai G. Hoi véc-ts AM + BN +CP
bang véc-td nao?
@ (GA+GB + C0). ® 3 (MG + NG +GP).
1 — — — —
©§(AB+BC+AC>. D T.
T — —8

® Loi gidi.
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Ta co A
s 3— 3 3
AM + BN +CP = -AG+ =BG+ -CG
2 2 2
3/ — ——y ey P N
= 3 (AG + BG + CG)
= 0.
B M C
Chon dap an @ O
> Cau 69. Cho hinh chit nhat ABCD, I va K lan lugt 1a trung diém ctia BC, CD. Hé thiic nao sau day
dang?
(A) A + AK = 2AC. (B) Al + AK = AB + AD.
(©) AT + AK = IK. @,?I)Jmﬁ(':gA_C’.
T — =
® Loi gidi.
Goi J la giao diém ctia AC va K. D K c
Taco A7 + AR =24] =2 JAC = JAC.
J
I
A B
Chon dap an @ O

<O Cau_7)0. Cho tam gidc ABC c¢6 M la trung diém ctia canh BC. Cac diém D, E thoéa méan cac dang
thitc: BD = 4BA, AE = 3AC. Khing dinh nao sau day ding?

@m:%ﬁ. m:%ﬁ. @m:%ﬁ. @ngﬁ.

® Li gidi.
Ta c6 BD = 4BA, suy ra AD — AB = 4BA hay AD = —3AB. Khi d6
DE = AE — AD = 3AC + 3AB = 3 (AC + AB) = 6AM.

Vay AM — éﬁ’

Chon dap an O
$>Cau 71. Cho ti giac ABCD. Goi M, N lét_m)m&ijém AB va DC. Lay cac diém P, @Q lan lugt thuoc
cac dudng thing AD va BC sao cho PA = —2PD, QB = —2QC. Khang dinh nao sau day ding?

— 1 — —
MN:§(AD+BC’) (B) MN = MP + MQ.
©MN:—§(AD+BC>. @MN:Z(MD+MC+NB+NA).

T —— B

® Loi gidi.

Ta c6 MN = MB + BC + CN (1)
MN=MA+AD+DN (2)

Cong theo vé (1) va 2) ta dugc

OMN = MB + MA + BC +AD +CN + DN
—0+BC+AD+ 0
— BC + AD.

Vaym: (Jﬁ—i-B_Ct)

N | =
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Chon dép én @ O

&> CAau 72. Cho hinh binh hanh ABCD. Déng thiic nao ding?
(A) AC + BD = 2BC. AC+BC=4B. (C)AC-BD=20D. (D)AC-AD=CD.

® Loi gidi.
Ta c6 D C
AC+BD = AB+BC+BC+CD
— 2BC + (AB+CD)
= 2BC. A B
Chon dap an @ O
$>Cau 73. Cho G la trong tam clia tam gidc ABC. Trong cac ménh dé sau, tim ménh dé ding?
— — 2—» — — —
@AB+AC’=§AG. (B) BA + BC = 3BG.
(©CA+CB=CaG. D AB+AC+BC=0.
® Loi gidi.
Goi M la trung diém ctia AC. A
Ta c6 3
B_A>+B_C’>:2B—M):2-§B_G):3B—G). o
B C
Chon déap an O
$>Cau 74. Cho hinh vuong ABCD c6 tam 1a O. Trong cac ménh dé sau, tim ménh dé sai?
— — — — — 1—>
(A) AB + AD = 240. ® 4D+ D0 = -;C4
— — 1— — — ——
©0A+OB:§C’B. (D) AC + DB = 44B.
T —— ————
® Loi gidi.
Ta co D C
AC+DB = AB+BC+DC+CB
— AB+DC
2AB. Q
A B
Chon dap an @ O
$>Cau 75. Cho tit giac ABCD. Goi M, N lan lugt la trung diém ctia AB va CD. Khi dé AC + BD
bang
(A) MN. 2MN. (C)3MN. (D) —2MN.
® Loi gidi.
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Ta c6 ., D
MN = MA+ AC +CN L N
., ., _, _,=2MN=AC+ BD. ¢
MN = MB + BD + DN
A M B
Chon dép én O
> Cau 76. Cho hinh binh hanh ABCD tam O va diém M bat ki. Khéng dinh nao sau day dang?
(A MA+ MB+ MC +MD = MO. (B) MA+ MB + MC + MD = 2MO.
(O MA+ MB + MC + MD = 3MO. (D) MA+ MB + MC + MD = 4MO.
® Loi gidi.
Ta co D C
MA+MB+MC+MD = (MA+MC)+ (MB+ MD)
= 2MO +2MO
— 4MO. A B
Chon dap an @ O

$»Cau 77. Cho nam diém A, B, C, D, E. Khing dinh nao ding?
(A)AC +CD - EC =2(AE — DB +CB). AC+CD - EC =3(AE - DB + CB).
©AC+TD-EC-AE-DBFCB

©) A0+ CD 50— A - DB+ 0B

4
— =
® Loi gidi.
Ta c6
AC+CD-EC=AE-DB+CB
o (AC-AE)+ (CD—-CB)-EC+DB -0
& EC+BD-EC+DB=0
& BD+DB=0.
Chondépén@ O

$>Cau 78. Cho tit giac ABCD. Goi G la trong tam ciia tam gidc ABD, I la diém tréen GC sao cho
IC = 3IG. Véi moi diém M ta luon c6 MA+ MB + MC + MD béng

(A) 2MTI. 3MI. (C) 4M1. (D) 5M1.

® Loi gidi.
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Ta c6 3IG = —IC. B
Do G la trong tam cta tam gidac ABD nén
TA+IB+1ID =3IG A
& TA+IB+1ID=—IC
& JA+IB+IC+ID=0.
Khi d6
D C
MA+MB+MC+ MD
— MI+TA+MI+IB+MI+IC+MI+ID
= AMI+ (IA+IB+1IC +1ID)
— AMI+ 0 =4MI.
ChQﬂdépéﬂ@ O

$> Cau 79. Cho tam gidc ABC. Goi M la diém trén canh AB sao cho MA = 2M B va N la trung diém
ciia AC. Goi P la trung diém ctia M N. Khi d6

®AP = {AB+;40. ® AP=_AB- ;AC. ©AP=AB- ;iC. © AP=AB+ ;40

® Loi gidi.

Vi P la trung diém ciia MN nen AD = % (AM + AN). (1) c

VI NV la trung diém cia AC nen AN = %A_o’. (2)

Ta ¢6 M thudc canh AB sao cho MA =2M B nén suy ra MA = %AB. N

Do d6 AM = g,ﬂa’. (3) N

Tit (1), (2), (3) ta c6 AP = éEJr%A_C). 1B
Chon déap an @ O

¢S Cau 80. Cho tam gidc ABC noi tiép trong duong tron tam O. Goi H, G lan lugt 1a triyc tam, trong
tam ciia tam gidc. Trong céc khéng dinh sau, khang dinh nao ding?
(A) OH = 40G. OH = 300G. (C) OH =20G. (D) 30H = OC.

® Loi gidi.
Goi D la diém dbi xing v6i A qua O. Ta c6

HA+HD=2HO. (1)

Vi HBDC la hinh binh hanh nen HD = HB + HC.  (2)
T (1), (2) suy ra

HA+HB+ HC =2HO
&(HO + OA) + (HO + OB) + (HO + OC) = 2HO
©3HO + (OA + OB + 0C) = 2HO
©0A+0B+0C =—-HO
=30G = OH.

Chon dap an O




3. Tich clia mét véc-to véi mot sbé
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$>Cau 81. Cho AABC. Trén cac canh AB, BC va CA lay cac diém D, E, F sao cho DA = 2DB,
EB =2EC, FC = 2F A. Chon ménh dé ding trong cac ménh dé sau day.

(A) AD + AE + AF = AB + AC. (B) AD — AE + AF = AB + AC.
(C)AD + AE — AF = AB + AC. (D) AD + AE + AF = AB — AC.
T =
D Li gidi.
2 — 2
Vi DA =2DB nen AD = SAB = AD = ZAB. A
Tu’dngtu’BEngC; AF:§AC’. o
Khi d6
— —> — D
VT = AD+ AFE + AF
:§ﬁ+<@+ﬁ>+§ﬁ 5 i3 .
:§E+1E+219_c"
:—AB+ AC+ (AC AD)
=AB+AC’=VP.
Vay AD + AE + AF = AB + AC.
Chondépén@ O

4> Cau 82. Cho tit gidc ABCD va diém G thao man GA + GB + 2GC + kGD = 0. Goi I, J lan luct 1a
trong tam tam giac cac ACD, BCD. Goi M, N lan lugt la trung diém cac canh CD, AB. Tim k sao cho
G la trung diém cta 1.J.

A k=1 ® k=2 © k=3 D) k=4.
T — ——
® Loi gidi.
Vi I, J lan lugt 1a trong tam tam gidc cdc ACD, BC'D nén
C
GA+GC+GD = 3G1, M
GB + GC + GD = 3GJ. 2
Z Z 2 J
Cong ve theo vé hai dang thiic véc-tg trén ta duge
GA + GB 1 2GC + 26D = 3 (€1 + &)
Nhung G la trung diém ctia I.J nén GI+GJ=70.Dodé GA+GB+2GC + A B
2GD = 0. Vay k = 2.
Chon dap an O

$>Cdau 83. Cho ngii giac ABCDE ¢6 M, N, P, Q 1a lan lugt la trung diém céc canh AB, BC, CD, DE.
Goi I, J lan lu’dt la trung diém ciia MP NQ. Biét = kEA tlm k.

@k:—i. k:§. @k:—z. @k:}l.

® Loi gidi.
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Ta c6

<
I

IG +1IN)

(
= - (IE+ID+1IB+1IC)
= - (IA+AE+IB +ID +IC)

|

AMH»MHMHMH

l =

S|
B

NG

1
ay k= ——.
Vay 1

Chon dap an @

& Dang 3. Xdc dinh diém thda man déng thirc véc-to

Bai toan: Xac dinh diém M thoéa dang thic véc-to cho trude

® Budc 1. Ta bién ddi dang thitc da cho (bing chen diém, quy tic ba diém, qui tidc hinh binh hanh,
tinh chat trung diém, trong tam,...) vé dang: OM = ¥. Trong d6 diém O vi véc-td T cho trude.

® Budc 2. Néu mudn dung diém M, ta lay diém O lam gbc, dung mot véc-to bing véc-to U, khi dé
diém ngon clia véc-to nay chinh la diém M.
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A ® Luu g 1. Thong thuong, biéu thitc OM = U la nhitng biéu thic ddc biét (trung diém, trong tam,
? ? - ? ?
diem chia doan thang theo ti lé¢ @ = kb, hinh binh hanh,. .. Ta dva vao biéu thitc nay dé dung.

@ Luu 4 2. Mot s6 cdch chitng minh thuong ding.
— DEé chitng minh I la trung diém cia doan thing AB, ta can chimg minh mot trong cdc hé
thitc sau
+ TA=1B.
+ TA+IB=T.
+ 2TA = 4AB.
+ 201 = OA + OB (O bit k).
— DEé chiing minh diém G la trong tam cia AABC, ta can ching minh mot trong cic hé
thiic sau

+ GA+GB+GC=70.
+ Vi I la trung diém cia canh BC' thi AG = ;ﬁ
+ Vdi O la diém bat ki trong mdt phdng thi: 30G = OA+ OB + OC.

AB = DC
— T giagc ABCD la hinh binh hanh < | ., __,
AD = BC.
— DE chiing minh hai diém Ay va Ay trung nhau ta cé thé ching minh mot trong cdc hé thic
sau
+ A A, =10.

+ OA; = OAy vdi O la diém bat 4.
— Diéu kién can va di dé NABC va ANA'B'C' ¢6 cung trong tam la

AA'+ BB +CC'=70.

AB — k- AC

— NéuMB =k -MC (k#1) thh AM = —

sok#1).

(hay diém M chia doan AB theo ti

D Vi du minh hoa

> Vidu 10. Cho hai diém A va B. Xac dinh diém M théa man 2MA — 3MB = 0.

D Loi gidi.
Ta c6 2MA-3MB:2MA—3(MA+MB):—MA—3MB: M

0 < AM = 34B. A B

Khi d6 diém M duge xéc dinh nhu sau:

®@ M nam trén dudng _tlléng AB va nam ngoai doan AB, gan
B. Hai véc-to AM, AB cung huéng.

® Do dai AM = 3AB, nghia la diém B chia AM ra 3 doan

bang nhau.
O

$>Vidu 11. Cho tam giac ABC. Goi M la trung diém ctia AB va N thuoc canh AC, sao cho NC = 2N A.
Hay xéac dinh K va D khi

a) 3AD + 2AC — 124K = 0. b) 3AB + 4AC — 12KD = 0.
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V' J J J
® Loi gidi.
a) Xac dinh diém K théa man 348 + 2AC — 12AK = 0 (1)
Theo gia thiét thi C
AB=24AM _, __,
AB 1 AM
AC =3AN _, _, N
vaid_, _, < AC=3AN (3
AC 11 AN
Thay (2) va (3) vao (1) ta duge: 6AM +6AN —124AK = 0 < AK = 4 i B
1/ — —>
5 (AM + AN).
Suy ra K la trung diém ctia M N.
b) Xac dinh diém D théa man 3A5 +4AC — 12KD =0 (4)
Taco KD =AD — AK (5). Ma theo (4) suy ra AK = ZAB + gAC’ (6)
Thay (6) vao (5) ta duge: KD = AD — A_LAB - §AC’ (7)
Thay (7) vao (4) ta dugc
3AB +4AC — 12 <AD—ZAB—§AC) =0 AD = (AB +AC).
Suy ra D la trung diém cta BC.
O
$>Vidu 12. Cho hinh binh hanh ABCD.
a) Hiy dung cac diém M, N théa min MA - MBE - MC = AD w

NC+ND-NA=A4B+AD - AC.
b) Ching minh rang M N = BA.

® Ldi gidi.

a) Dyng diém M thoéa: MA- ME-MC=AD.
Taco6 MA—MB—-MC=AD < BA-MC=AD < CM =AD -BA=AD+ AB
Do ABCD la hinh binh hanh nén: AD + AB = AC = CM = AC = C la trung diém ctia C M.

b) Dung didm M théa:NC + ND — NA = AB + AD — AC.
Ta c6
NC+ND - NA=AB+AD — AC
o (NG~ NA) + ND — (4B + AD) - AC
©AC+ ND = AC — AC
&DN = AC.
Suy ra N la dinh tht tuv ctia hinh binh hanh DACN.
¢) Ching minh rang M N = BA.
Ta c6 DACN la hinh binh hanh (cau b) bén NC = DA.
Ma ABCD la hinh binh hanh (gia thiét) nen DA = BC.
Suy ra NC = NB = C la trung diém BN.

Suy ra ti giac ABM N la hm binh hanh (do d6 2 dudng chéo NB vi AM cat nhau tai trung diém ciia
moi duong) Suy ra MN = BA.

U
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$>Vidu 13. Cho truée hai diém A, B va hai s6 thuc o, 8 thda man o+ 3 # 0

a) Chitng minh riang ton tai duy nhat diém I théa man o - TA+8-IB=0.

b) Tit d6 suy ra véi diém M bat ky, ta luon co: a‘J\ﬂ—i—/B-MB:(a—i-ﬁ)-m.

® Loi gidi.

a) Chitng minh ring ton tai duy nhat diém I thoa méan o - TA + B- IB=0.

Ta cb

Vi A, B ¢6 dinh nén véc-to

b) Tit d6 suy ra véi diém M bat ky, ta luon co: a-]\ﬂ—i—B-MB:(a—Fﬁ)-m.

Ta c6

o-MA+B-MB =o(MI+1I4)+p-(MI+1B)

—>

=(a+B) MI+ (o -TA+p-T
= (a+8)- M.

Vaya-m—i-ﬁ-m:(a-l—ﬁ)-m,VM (dpcm).

A Loi binh 3

@ Néua =B =1 thi diém I chinh la trung diém cia AB.

)

i 5 AB khong ddi, do d6 tén tai duy nhét diém I thoa man dé bai.
«

® Bai todn tren dugc md rong cho ba diem A, B, C va bo 3 s6 thuc o, (8, v cho trudc théa man
a+ B+ #0, nghia la:

—— Tbn tai diém I duy nhét théa man o - TA+B-IB +~-1C = 0

— T dé suy ra vdi diém M bat ky, ta luon céa-ﬁ—i—ﬁ'I_B)—i—'wI_C):(a—l—B—i—’y)-m. Khi
a=pB=~v=1thl la trong tam cia NABC.

n
® Bai todn trén van dimg véin diém A; (i = 1,n) va b s6 thuc oy (i = 1,n) théa man Zai # 0

=1

@ Két qud trén diung gidi bai todn “Cho n diém A;, i = 1,n va bo s6 thuc a;, i = i,n théa man

Zai £ 0. Tum s6 thuc k va diém c6 dinh I sao cho ding thic véc-to ZaiMAi — k- MI théa

i=1

man vdi moi diem M.

=1
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BB saitdp ép dung

$>Bai 11. Cho hai hinh binh hanh ABCD va ACEF.
a) Dung céc diém M, N sao cho EM = B_ﬁ, FN = BD.
b) Ching minh CA = MN.

® Loi gidi.

a) Ta c6 EM = BD suy ra EMDB 1a hinh binh hanh.
Ta c6 FN = BD suy ra FNDB la hinh binh hanh.

b) Tacé MN = MD + DN = EB+ BF = EF = CA.

$>Bai 12. Cho tam giac ABC.

a) Ching minh véi moi diém M, ta luon c6 MA + 2MB — 3MC = CA + 20B.

b) Hay dung diém D sao cho DA +2DB - 3DC = CA +2CB.

® Loi gidi.

a) Ta c6 MA+2MB — 3MC = CA+20B < MC + CA + 2MC + 2CB — 3MC = CA + 20 luon théa,

v6i moi diém M.
b) Moi diém trong mit phing déu thdéa bai toan.

O

$>Bai 13. Cho tit gidc ABCD, M la diém tity §. Trong mdi trudng hgp hay tim s6 k va diém c6 dinh 1,
J, K sao cho dang thiic véc-to sau théa man vdi moi diem M.

a) 2MA+ MB =k - MI.

b) MA+MB+2-MC =Fk-MJ.

¢) MA+ MB+MC +3-MD =k MK
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y J J J
o Li gidi.

a) Tim k thoa man 2MA + MB = k- MI.
Vi2-MA+MB=k-MI ()thoavdl moi M, do d6 né cing dung véi M = 1.
Khids2 -TA+TB =k -II=0 (2)

— 11— N 2
Ta c6 (2) 2TA + (IA + IB) —0elA= _§AB = I dugc xac dinh. N6 nam trén duong thang AB,

— N — 1
ngoai doan AB, véc-td I A ngugc chiéu véi véc-to AB va ¢6 do dai 16n hon TA = gAB.

Tit (2) ta c6 2MA + MB = (2+1)MI =3MI  (3) (4p dung 1 binh 3 va M = I)
Tit (1), (3) = 3MI =k-MI =k =3.

b) Tim k théa: MA+ MB+2-MC=k-MJ.
ViMA+MB+2MC =Fk-MJ (chéavéimoiM,dodénécﬁngdﬁngvéiMEI.
Khido JA+JB+2JC=Fk-1J=0 (5

Goi F la trung diém ctia AB, tur (5) :>2JE+2JC 0 I JC=0=Jh trung diém ctia CE.
T (5), ta duge MA+ MB +2MC = (1+1—|—2)MJ: 4MJ (6)

T (4) va (6) suy ra EMJ = 4MJ = k = 4.

¢) Tim k théaMA + MB + MC +3-MD =k- MK
ViMA+MB+ MC +3MD = kMK (7) thda man véi moi diem M nén ns ding véi M=K. |
Khi d6 KA+KB+KC+3KD =k KD=0 (8) Goi G la trong tam AABC, tut (8) < 3KG+3KD =
0eKG=KD=Kla trung diém ctia GD.
Tit (8), ta dudc MA+ MB+ MC +3MD = (1+1+1+3)MK =6MK  (9).
Tit (7), (9) = k- MK =6- MK = k = 6.

0

9 Bai 14. Cho tit giac 16i ABCD. Goi M, N, P, Q lan lugt 1a trung diém ciia AB, BC, CD, DA. Chiing
minh AANP va ACMQ c6 cung trong tam.

® Loi gidi.
Goi G, Go lan lugt la trong tam cia AANP, ACMQ, O la mot diém A
(04 +ON + 0P = 303G,
Tacoy _» —» _—
OC + OM + 0Q = 30G,.

ey

Mic khac074’+07v’+0_13’:0A

(1)

(0B +0C) + 5 (0C +0D) =

l\DI'—‘
l\'JI»—\

OA+0C + = (OB+0D)
OC+OM+OQ OC + - (OA+OB) (cﬂ+()—ﬁ)=(ﬂ'+o_c’+

3 (OB +0D)  (2)

T (1), (2) suy ra OG; = OGy = G1 = G = AANP va ACMQ c6
cung trong tam (dpcm).

B Bai tap tr&c nghiém

4> Cau 84. Cho didm A vi véc-to T. C6 bao nhieu diém M thod man AM = ©?
(A) Duy nhét mot. Hai. @ Khong co. (D) Vo sb.

® Loi gidi.
Cé6 duy nhat diém M théa man AM = T,
Chon dap an @ O

236/418 ’




Chuong 4. Vécto

y £ £ 77

&> C@u 85. Cho hinh binh hanh ABCD, diém M théa man 4AM = AB + AC + AD. Khi d6 M 1a
@ trung diém AC. diém C. @ trung diém AB. @ trung diém AD.

® Loi gidi.

Goi G la trong tam tam giac BC'D. Khi dé AB + AC + AD = 3AG. Tit d6 ta c6

3

4AM = 3AC & AM = JAC.

Vay diém M la trung diém cia AC.
Chon dap an @ O

$>CAau 86. Cho hai véc-t @ va b khac 0 va khong cung phuong. Biét hai véc-to ¥ = 2d — 3D va

v=1a+(z— 1)3 cung phuong. Khi d6 gié tri ctia x 1a

~) o} 0}

® Loi gidi.
. 2 —> —> i N > —> - N 1 .’I?—].
Hai véc-to u =2a —3bvav=a+(x—1)b cungphu’ong®§= 3 @m:—i
ChQndépéLn@ O

$> Céau 87. Cho haiﬂi_é}m phan biét_)A, B va hai s6 thuc «, 8 khac 0 thod man a + 3 = 0. C6 bao nhiéu
diém M thod man aMA+ BMB = 07

A o. ® 1. ©2. D)s.

® Loi gidi.

Ta c6 aMA+ BMB = aMA — aMB = o (MA—MEB) =aAB =T (Volivi AB # 0 va o #0).
Vay khong c6 diém M nao théa man dé bai.

Chon dép én @ O

4> C@au 88. Cho ba diém khong thing hang A, B, C' va M 1 diém thoid man AB = CM. Chon khing
dinh dung.

@ ABMC la hinh binh hanh. ABCM 1a hinh binh hanh.
@ M 1a trong tam cua tam gidc ABC. @ C'M la trung tuyén cia tam giac ABC.
I — P ————8
o Loi gidi.
Y AB J| CM
Ta c6 AB=CM = = ABMC 13 hinh binh hanh.
AB=CM
Chon dap an @ O

thod man aMA + AMB = 0 ?

0. ®) 1. ©2. D) 3.

® Loi gidi.

237/418 ‘ ﬂ

> Cau 89. Cho hai diém phan biet A, B va hai s6 thuc «, # thod man a + 8 # 0. C6 bao nhiéu diém M




3. Tich clia mét véc-to véi mot sbé

238/418 ’

y J J J

Ta c6

aMA+BMB=70
@am—i—(—a—i—ﬁ—i—a)MB: (]
& a(MA-MB)+(+a)ME=T
& aBA+ (B+a)MB=0.
& MB=--"_BA

f+a

Vay c6 1 diém M nao thoéa man dé bai.

Chon dap an O
$>Cau 90. Cho hai diém phan biet A va B. Diéu kién can va du dé I 1 trung diém ctia doan thang AB
la

@ 14=1B ® -8 ©TA-TE Y]
® Loi gidi.

Ta c6 I 1a trung diém AB khi va chi khi A = IB va IA nguge hudng IB hay IA = —IB.

Chon dap an O

&> Cau 91. Cho tam giac ABC, diém I la trung diém BC. Diém G c6 tinh chat nao sau day thi G la trong
tam tam giac ABC?

—> 1—
(A)GI = —5AL. GA =2GI.
(©AG+BG+CG=T. (D) GB + GC = 2G1.
— S—
® Loi gidi.

Ta c6 G la trong tam tam giac ABC suy ra GA+GB+GC =0 & —-AG-BG-CG =0 < AG+BG+CG = 0.
Chon dap an @ O
$> Cau 92. Cho doan thing AB, hinh nao sau day biéu dién ding diém M thoéa man MA+4MB=70.
e d L
Hinh 1 Hinh 2
4, | | ]\34 | B 4, | | | ]L/-’ B
1 1 1 1 1 1 1 1 1 1
Hinh 3 Hinh 4

(A) Hinh 1. Hinh 2. (C) Hinh 3. (D) Hinh 4.
T I —— —— 8

® Loi gidi.
MA+4MB = 6’@m+4m+4,4_f’: 0 < 5AM = 4AB.
Suy ra M nam trén tia AB va AM = gAB.

Chon dap an @ O
&> Cau 93. Cho doan théing AB c6 trung diém I. Tim diém M théa man 3MA+MB=0.
@ M trung véi I. M 1a trung diém ctia BI.
@ M la trung diém ctia Al @ M trung véi A hodc M trung véi B.
o Loi gidi.

Do I la trung diém ciia doan thang AB nén MA+ MB = 2MI.
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Ta c6

3MA+MB=70
& 2MA+ (MA+MB)=70
& 2MA+2MI=70
& MA+MI=0.

Vay M la trung diém ctia TA.

Chon dap an @ O
$> Cau 94. Tren duong thang M N lay diém P sao cho MN = —3M P. Diém P dugc xéac dinh trong hinh
vé nao sau day”?

M P N N M P
Hinh 1 Hinh 3
N M P M P N
Hinh 2 Hinh 4
(A) Hinh 1. Hinh 2. (C) Hinh 3. (D) Hinh 4.

T ———— —

® Loi gidi.

Ta c6 MN = —3MP nén M nim giita N, P va MN = 3MP.

Chon dap an @ O

> Cau 95. Tren duuong thang M N lay diém P sao cho MN = —3M P. Diém P dugc xac dinh ding theo
hinh vé nao sau day.

@ M P N G N M P
@ N M P @ M P N

T —— —

® Loi gidi.

Vi MN = —-3MP nén MN, MP ngugc huéng va MN = 3MP.

Chon dap an @ O
4> CAau 96. Cho tam gidgc ABC véi I 1a trung diém ctia AB. Tim diém M théa man he thic MA + MB +
2MC = 0.

@ M 1a trung diém ctia IC. M 1a trung diém ctia T A.
@ M 1a diém trén canh IC sao cho IM =2MC. @ M 1a trung diém ctia BC.

T R ———— —————— 88

® Loi gidi.

Ta c6

MA+ MB+2MC =0
& oOMI+2MC =70
o MI+MC=0.

Suy ra M la trung diém ciia IC.
Chon dap an @ O

$>Cau 97.
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Déng thitc nao sau day mo ta ding hinh vé bén? I A B
(W34I+AB=T1. (B)3IA+IB=T0.
(©BI+3BA=7. (D) Al +34B=T0.

® Loi gidi.

Hai vec-to Al, AB nguge hudng vi AB = 3AT nén déng thitc mo ta ddng hinh vé 1a 347 + AB = 0.

Chon dap an @ O
G&GU 98. Trong mit phing Oxy, tam gidc ABC c6 trong tam G 1a diém M théa méan AB+AC+6AG =
6AM. Vi tri chia diem M 1a

@ M la trung diém ctia AC.
M 1a trung diém ciia BC.
(C) M 1a diém thit tuf ciia hinh binh hanh ABCM.
@ M 1a trung diém ctia AB.

T —— ————

® Loi gidi.

Vi G 1a trong tam AABC nén

GA+GB+GC=0oGA+GA+AB+GA+AC =0 < AB + AC = 34G.

Do d6 AB + AC + 6AG = 6AM « 3 (AB + AC) :6m@m:%(,ﬁ_§+@).

Suy ra M la trung diém ctia BC.

Chon dap an O

> Cau 99. Cho tam gidc ABC. D& diém M thda man didu kien MA + BM + MC = 0 thi M phai théa
man

@ M 1a trong tam tam giac ABC.

M 1a diém sao cho tit gisc ABMC la hinh binh hanh.

@ M thudc trung tryc cia AB.

@ M la diém sao cho tit gide BAMC la hinh binh hanh.

T — ——— 8

o Loi gidi.

Ta c6 MA+BM +MC =0 & MA+BC =0 & BC = AM. 4

Vay BAMC la hinh binh hanh. M
B C

Chon dap an @

0

4> Cau 100. Cho tit gidc ABCD va M la diém thod MA + MB + MC + MD = 0. Chon khing dinh
ding.

@ M la giao diém hai duong chéo ctia tit giac ABCD.

M 1a giao diém ctia cac doan thing ndi hai trung diém hai canh déi dién ctia ti giac ABCD.

@ M 13 tam duong tron ngoai tiép ti giac ABCD.

(D) M 1a tam duong tron noi tiép ti gide ABCD.

T — ———

® Loi gidi.
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Goi E, F lan lugt 1a trung diém AB,CD.

MA+MB+MC+MD=0
& OME+2MF =0
& M la trung diém EF.

Tuong ty néu goi P, @ lan lugt la trung diém ctia AD, BC thi ta ciing c6 M la trung diém PQ. Khi d6 M
ciing chinh 13 giao diém ctia EF va PQ.

Chon dap an O

$>Cau 101. Cho tam gidc ABC, goi M la didm thod man MA — 2MB + 2MC = 0. Khi do,
(A) ABCM 1a hinh binh hanh. ABMC 1a hinh binh hanh.
(C) ABCM 1a hinh binh thang c6 déy 16n AM. (D) ABCM 1la hinh binh thang c6 day 16n BC.

® Loi gidi.

MA—2MB+2MC =70
& MA+2BC =10
o AM =2BC.

Khi d6 ABC'M 1a hinh thang véi day 16n AM.

Chon dap an @ O
$>Cau 102. Goi G va G’ 1an luct 1a trong tam ciia hai tam gidc ABC va A’B’C’. Tim diéu kién can va
du dé G =G

(A)AA’ + BB' + CC' +3GG' = 0. AA'+ BB+ CC' = 3GG'.
(© A4’ + BB +CC' —-3G'G = 0. (D) AA’ + BB’ + CC' = 3G'G.

I — =

® Loi gidi.

Ta co AA A"+ BB’ B+ C’C” = 3G’G
o AG 1G + GG/ + G’A’ +BG+GG +G'B + 00+ GG +G'C =3G'G
& (AG+BG+CG) + (G'A'+ G'B' + G'C") + 3GG = 3G'G
& 040 +3GG" =3G'G = 3GG =3G'G = GG =G'G=G=G.
Chon dap an @ O

$>Cau 103. Cho tam  gidc ABC c¢6 I la trung diém BC. Goi M la diém thod mén
OIMA+ MB + MC = 0. Xéc dinh vi trf cia diém M.

@ M la trong tam tam giac ABC.

M 1a trung diém Al.

(C) M 1a diém thuoc doan théng AT thoa MA = 2M1.

(D) M 1a diém thuoc doan thing AI thoa MI = 2MA.

I — =
® Loi gidi.

Taco6 2MA+MB+MC =0 < 2MA+2MI =0 < 4MF = 0 < M = F véi F la trung diém AI.

Chon dap an. O

@ trung diém AC. diém C. © trung diém AB. @ trung diém AD.

> Cdu 104. Cho hinh binh hanh ABCD, diém M thoa 4AM = AB + AC + AD. Khi d6 diém M 13

® Loi gidi.
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TacéﬁJrA_O’JrE:m_c’:zxm:W:%. D o
Tit d6 suy ra M la trung diém ctia AC.
M
A B
Chon dap an @ O

~ 2 — 2— — 2—>
¢S Cau 105. Cho tam giac ABC. Goi D, E 1a cac diem xac dinh béi AD = gAB,AE = gAC. Goi K
la trung diém ctia DE va M xac dinh bséi BM = 2BC. Tim gia tri thyc clia  sao cho A, K, M théng

hang. 5 A . 5
®2 = ©% ®-3
— A
® Loi gidi.
Taco AK = 5 (AD + AE) =3 <§AB T gAC) = gAB + L AC

A0 = AB + BM = AB + +BC = 4B + 2 (AC — AB) = (1 - 2) AB + +AC
Do dé A, K, M théng hang khi va chi khi AM va AR cuing phuong

@m:kﬁ@(l_@@HR’%E%E
1—:526 k:§
& ok 3 & x_:? .
x_BE 3
Vayng.
Chondépén@ O

g))Cﬁu_'l}Oé. Cho tam  gidc ABC. Goi D la trung diém canh AC va I la diém thdéa man
TA+2IB+3IC = 0. Ménh dé nao dudi day ding?

@ I 1a trye tam tam giac BC'D. I la trong tam tam giac ABC.

© I 1a trong tam tam giac CDB. @ I 1a tam dudng tron noi tiép tam giac ABC.
T —— ———— 8
® Loi gidi.

Tac6 IA+2IB+3IC =TA+2IB+2IC+1C =2(ID+IB+1C)=0.
Khi d6 I 1a trong tam tam giac BCD.
Chon dap an @ O

~ 9 q > g — 1-—
¢S Cau 107. Cho doan thang AB va M la mot diem ndm trén duong thang AB sao cho MA = —gAB .

Khéng dinh nao sau day la sai?

(A) MB = —4MA. MB = —-4B. (C) AM = AB. © MA=- MB.
T ——— ———8
D Loi gidi.
L — 1— ——> —— 1— —— 4 —>
Tac6 MA=—-AB < MB—AB = —-AB & MB = —AB. Y
5 5 5 N 5

Vay ménh dé “MB = —%E}’” 12 sai.

Chon dap an O
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$>Cau 108. Cho tam gidac ABC. Hay xac dinh vi tri diém M théa méan 9MA—3MB = 0.

@ M thudc canh AB va AM = 2M B. M trén AB va ngoai doan AB.
@ M 1a trung diém AB. @ M khong thude doan AB.
® Loi gidi.

Tacézz\ﬂ’—3m=6<:>m=gMB.

Khi d6 M khong thudc doan AB sao cho MA = gM B.

Chon dap an O

~ . 2 g — 1l —
¢S Cau 109. Cho tam giac ABC, N la trung diem AB, M la diém théa man dang thitic MN = §AB+AC’.

Két luan nao duéi day ding?

@ M déi xtng v6i C qua A. A déi xting v6i M qua C.

@ C' dbi xtng véi A qua M. @ M la diém tuy .
I — —————8
o Loi gidi.
Ta c6

MN:%A_B’JFA_C’@MN;UV’JFA_C'
o MN+NA=AC = AM+AC=0.

Suy ra A la trung diém MC hay M déi xing véi C qua A.

Chon dép én @ O

4> Cau 110. Cho tam gidc ABC va diém M théa man MB + MC = AB. Tim vi tri diém M.
(A) M 1a diém tht tu ciia hinh binh hanh ABCM.
M 1a trung diém ctia AB.
@ M 1a trung diém ctia BC.
@ M la trung diém ctia AC.
 — S——

® Li gidi.

Goi I 1 trung diém ctia BC.

— — — — — —> 1—
TacéMB+MC’:AB<:>2MI:AB<:>MI:§AB.
Suy ra M song song va bing mot nita AB, ma I 1 trung diém BC nén M phai la trung diém ciia AC.

Chon dap an @ O

$>Cau 111, Cho tam gidc ABC, I 1a trung diém AC. Vi trf diém N théa méan NA +2NB = OB xac
dinh bdi hé thllic .
® B - 151, ® BF 251 © 5N - 251, © BN =B

® Loi gidi.
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Ta co A
NA+2NB=CEB
& ITA-IN+2IB-2IN=IB-1IC I
& 3IN=TA+IC+IB z
— 11— — —> —
& IN=IB. (DoTA+IC=T0) 5 o
& 3BN -3BI=-BI
& BN=_BI
Chon dap an @ O
$>Cau 112. Cho doan thing AB, hinh nao sau day biéu dién ding diém M théa man MA+4MB=70.
A M B A M B
o | o | o | o | o | o | o | o |
Hinh 1 Hinh 2
4, | | ]\34 | B 4, | | | ]‘;-’ B
1 1 1 1 1 1 1 1 1 1
Hinh 3 Hinh 4
(A) Hinh 1. Hinh 2. (C) Hinh 3. (D) Hinh 4.
T ——— —————S———

® Loi gidi.
MA+4MB = 6<:>J\T4’+4J\T4’+4A_f': 0 < 5AM = 4AB.
Suy ra M nam trén tia AB va AM = SAB'

Chon dap an @ O
> Cau 113. Cho doan thang AB c6 trung diém I. Tim diém M théa man 3MA+MB=0.
@ M trung véi 1. M 1a trung diém ctia BI.
@ M la trung diém ctia Al @ M trung véi A hodc M trung véi B.
o Loi gidi.
Do I la trung diém ctia doan thing AB nén MA + MB = 2MI.
Ta c6

SMA+MB=10
o 2MA+(MA+MB)=6
IMA+2MI =0
MA+MI=0.

T 0

Vay M la trung diém ciia TA.
Chon dap an @ U

> Cau 114, Tren duong thing M N lay diém P sao cho MN = —3MP. Diém P dugc xac dinh trong
hinh vé nao sau day?

M P N N M P
Hinh 1 Hinh 3

N M P M P N
Hinh 2 Hinh 4
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(A) Hinh 1. Hinh 2. (C) Hinh 3. (D) Hinh 4.

D Loi gidi.
Ta c6 MN = —3MP nén M nim giita N, P va MN = 3MP.
Chon dap an @ O

&> Cau 115, Trén duuong thang M N lay diém P sao cho MN = —3MP. Diém P dugc xac dinh ding
theo hinh vé nao sau day.

@) M P N ® N M P
© N M P © M P N

T R —— —— 8
® Loi gidi.
Vi MN = —3MP nen MN, MP ngugc huéng va MN = 3MP.
Chon dap an @ O
$>Cau 116.
Déng thitc nao sau day mo ta ding hinh vé bén? I A B
(W34 +AB=T. (B)3[A+TBE=T0.
Bi435A— 0 (D) A7 + 34F = 0
T ——— ——8
® Loi gidi.
Hai vec-td Al , AB ngudc huéng vi AB = 3AI nén ding thiic mo ta ding hinh vé 1a 3A]+AB=0.
Chon dap an @ O

ngu 117. Trong mit phang Ozy, tam gidc ABC c6 trong tam G la diém M thoéa méan AB+AC+6AG =
6AM. Vi tri cia diem M la
@ M 1a trung diém ctia AC.
M 1a trung diém ciia BC.
(C) M 1a diém thit tu cita hinh binh hanh ABCM.
@ M 1a trung diém ctia AB.
T D —— —8
® Loi gidi.
Vi G la trong tam AABC nén

GA+GB+GC=02GA+GA+AB+GA+AC =0 < AB+ AC = 34AG.

ra——

— — — — — —> — 1/ — —
Do 46 AB + AC + 6AG = 6AM < 3 (AB + AC) = 6AM < AM = 5 (AB + AC).
Suy ra M la trung diém ctia BC.
Chon dap an O

& Dang 4. Biéu dién véc-to theo hai véc-to khdng ciing phuong

Dat van dé : Trong dang toan nay, ching ta giai quyét bai toan dua vao kién thiic: “Cho trudc hai véc-to
@, b khac 0 va khong cung phudng. Véi moi véc-to ¢ ta luon tim duge mot cap s6 thuc (a, 8) duy
nhat saocho ¢ =a-ad+ 8- b"

Phuong phap giai : Ta c6 thé chon 1 trong 2 huéng giai sau

© Huédng 1: T gia thiét xac dinh duge tinh chat hinh hoc, roi tit d6 khai trién véc-to can biéu
dién bing quy tic ba diém, quy tic hinh binh hanh, tinh chit trung diém, trong tam, ...

© Huéng 2: T gia thiét, ta lap dugc mdi quan hé véc-to giita cac dbi tugng, roi tit dé khai trién

y J/ J J
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biéu thiic bang quy tic ba diém, quy téc hinh binh hanh, tinh chat trung diém, trong tam, ...

B Viduminh hoa

$>Vidu 14. Cho AABC, goi G la trong tam ciia tam gidc va By la diém déi xing ciia B qua G. Goi M
la trung diém ctia BC. Hay biéu dién céc véc-to

a) CB; va AB; theo AB, AC. b) MB; theo AB, AC.

o Li gidi.
Theo gia thiét thi AB;CG 1a hinh binh hanh.

a) Tinh CB; va AB; theo E, AC.

© Tac6 OB, = GA = —AC = _gm’.

R 3

Ma M la trung diém citia doan BC nén
1  — S
AM = 5 (AB + AC).

B
M
A C
B 1 / — —>
Do dé (jBlz_5 (ABJFAC)‘ W

® Mat khac B

iB, - @’:@_m:@_gm
1

— AC—g(E+E):§m—%E.

b) Tinh MB; theo AB, AC.
Ta c6

MB, = AB]— AM = <2AC’ - 1AB) - (EAB + 1AC’)
3 3 2 2
5— 1-—
= ——AB+ -AC.
6 +6 ¢

O

$>Vidu 15. Cho AABC. Goi I 1 diém trén canh BC sao cho 2CT = 3BI va J la diém trén BC kéo dai
sao cho 5JB = 2JC. Goi G la trong tam AABC.

a) Tinh A, AJ theo AB, AC. b) Tinh AG theo AT va AJ.
® Loi gidi.
A
a) Tinh cac véc-to Al ,_)A_)J [ theo AB va AC.
Do 2C1T = 3BI va IC, I B ngugc huéng nén
2IC = —3IB « 2(AC - Al)=-3(AB - 4l)
& 5AI =3AB +2AC.

Vay 4l = SAB + 2AC

Do 5JB =2JC va J_C), JB cuing huéng nén

246/418 ’




Chuong 4. Vécto

y J/ J J
5JB=2JC « 5(AB-AJ)=2(AC - AJ)
& 3AJ =5AB - 2AC
AJ=-AB - -AC.
& AJ 3 3 C
b) Tinh vée-to AG theo AT va AJ.
Goi M la trung diém ctia BC nénA—G)=%<A—B)+A—C>>.
Af=SAB+ 220 (A =2ai+ 347
Do 5) ) 8 8
AJ=_-AB — - = — —AJ.
J 3% ?i 16 +16
VayA—G::—AI——A—)J
16
]

$>Vidu 16. Cho AABC va hai diém D, E théa man DB = k- DC, EB = %E_c’ (véi k # 1).

a) Biéu dién cac véc-to E, A_E:, DE theo cic véc-ta A_B: AC.

b) Diém F, I théa man FA =k-FB, IC = k- IA. Ching minh AD +BI +CF = 0.

o Loi gidi.
a) Biéu dién cac vécto E, AE , DE theo céc vécto AB , AC.
© Tinh AD theo AB, AC.
DB =AB — AD
Tncs | BC — AC — 4B = AT - AD = k (A0 - AD).

DB=k-DC
Suy ra AD = k_lAC—i-k_lAB. (1)

® Tinh A_E>_tl+160 @, A—g)_>
EB=AB - AE
Ta co { EC = AC — AE :>A—B)—A—E):I<:(A—C)—A—E)).

FB=LEC
§ 5
DOdOAE:k—1A0+k—1AB' (2)
® Tinh DE theo A AB AC
Ta c6 DE = AE — AD. (3)
Thay (1), (2) vao (3) va rat gon, ta duge DE = Z+ (AB AC)

b) Diém F, I théa man he thic FA = k- FB,IC = k- IA. Chting minh AD + Bl +CF = 0.
@ Taco IC =k- IA:AI_—ﬁ AC.
Ma Bl = BA + AT = Bl = -+ A0 - 4B,
®Tﬁgiathiét,tacoﬂ:k-ﬂ?:ﬁ:%-ﬁ.
Nen CF = AF — 4C = " . AB - 4c.

kE—1
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Do d6 AD + BI F=—A — — AC - A — . AB+-——AB - AB
® Do dé +BI+C — C+k_1 C C+k_1 +k_1

:E-}—ﬁ{—a—ﬁ:ﬁ)(dpcm).

D Bai tap dp dung

y J/ J J

$>Bai 15. Cho AABC c¢6 M, D lan lugt la trung diém ctia AB, BC va N la diém trén canh AC sao cho
1
AN = 3 NC. Goi K la trung diém ctia M N. Hay tinh cic véc-to AK, KD theo AB, AC.

& AK = -AB+:-AC,KD=_ 4B+ AC.

$>Bai 16. Cho AABC. Trén hai canh AB va AC lay hai diém D va E sao cho AD = 2DB CE = 3EA.
Goi M, I lan lugt 1a trung diém ctia DE va BC. Hay tinh véc-to AM MI theo AB AC
& AM_g AB+§ Ac, Ml

<>‘>BGI]7 Cho AABC laydlemM N, PsaochoMB—3MC NA+3NC— 0 PA+PB=0.Phan
tich PM PN theo AB AC. & PM_fAC AB, PN_ZAC—%ﬁ:

45 B&i 18. Cho hinh binh hanh ABCD c6 tam la O. Hay tinh cc véc-td sau theo véc-td AB va AD.

a) AT véi I 1a trung diém ctia BO. & Al = %@# iﬁ.
b) BG v6i G 1a trong tam AOCD. & BCG = —%EJr %E.

<O Bai 19 Cho AABC c6 hai duong trung tuyén BN CP. Hay biéu thi cac véc- td E B_C’> CA theo céc
vée-to BN, CP. & BO=-2.CP+2. E\J’C_A’_5 BN+g CP, AB_é E\H; CP.

w
w
w

$>Bai 20. Cho AABC c¢6 trong tam G. Goi I, J nam trén canh BC va BC kéo dai sao cho 2CT = 3BI,
5JB =2JC.

a) Tinh AI, AJ theo AB, AC. b) Tinh AG theo AB, AC.
QgAlzg'AB—i-g AC,AJ:E AB_§ AC

$>Bai 21. Cho AABC c6 G la trong tam tam giac va I la diém déi xiing ctia B qua G. M la trung diém
cua BC. Hay tinh AI CI MT theo AB AC.
& Af——

—_—

-AB +

—

"AC,CT = —

2]
3

| =

CAB - +

N | =
[N )]

[SCRN )
W=

1
3

$>Bai 22. Cho AABC c6 trong tam la G va cac dudng trung tuyén AM, BP. Goi G’ 1a diém dbi xting
véi diém G qua P.

a) Hay biéu dién céc véc-to AG , CG' theo AB , AC.

b) Chiing minh he thic: 5AC — 6AB = 6MG'.

D

a
wlll N

l
i
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y £ £ 77

$>Bai 23. Cho hinh bmh hanh ABCD. Goi M N theo thi ty 1a trung dlem cua cac canh BC CD. Hay
biéu dién céc véc-to BC’ CD theo cac véc-to AM AN & BC = —7AM+ AN CD = —7AM+ AN

<> Bai 24. Cho t(r_g}iéc ABCD cb6

c A N theo thit ti 1a trung diém ctia cac canh AD, BC. Hay biéu dién
véc-td M N theo AB, DC va theo A

g —_ 11— l—n —s 11— 11—
, DB. & MN = 5AB+ 5Dc, MN = 5AC+ 5DB.

A=

$>Bai 25. Cho AABC. Goi I 1a diém déi xtng ciia trong tam G qua B.
a) Ching minh TA-5IB+IC=0.

b) Dit AG =@, Al = b. Tinh AB, AC theo @, b.

N | =

<>‘> Bai 26. Cho AABC G01 M, N, P lan lugt 1 trung dlem cua BC’ CA, AB Tmh cac véc- td AB BC’
CA theo cac véc-to BN CP. & AB = —gBN - 7CP CA= gBN+ 1B, B = gBN — 7CP

> Bai 27. Cho AABC. Goi I la diém trén canh BC kéo dai sao cho IB = 3IC.

a) Tinh Al theo AB, AC. & Al = SA_)C— %A_C>
b) Goi J_\@ Iﬁ_l)an lugt 1& cac diem thudce canh AC, AB sao cho JA = 2JC va KB = 3K A. Tinh JK

theo AB, AC. & TR = iA—B’_ gA—c’
¢) Tinh BC theo Al va JK. & %’:—5ﬁ+%ﬁ.

E® Bai tap tréc nghiem

> Cau 118. Cho tam gidc ABC c6 M la trung diém ciia doan BC. Tim ménh dé ding.
® A = 4B +  AC. ® AN = 4B - L 4C.
©7M = J4B + _AC. © AM = — 4B - JAC.
' — —
o Loi gidi.
Vi M la trung diém ctia BC nén ta c6 A

—

1/~ — 1o 1-—0
AM=§(AB+AC):§AB+§AC.

B M C
Chon dép én @ O
<> Cqu 119. Cho hinh binh hanh ABCD, goi I 1a trung diém ctia CD, dat AB = a, @, AD = b. Biéu dién
véc-ta BI theo céc Vec -to @, b
1 . O T i =
@BI=—§a+§b. B BI=@+0. @B[=—§3+b. @BI=§71’+b
® Loi gidi.
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y J J J
Ta c6 A D
Bl — BO+0Cl-AD- 148
2 I
= _% + . B C
Chondépén@ O

2 Ccu 120. . Cho tam gidc ABC' va mot diém M théa man BM = kBC. Bidu dién véc-tc AM theo céc
véc-to AB AC.

@AM:(1—1<;)E+/<;E. (B) AM = kAB + kAC.
AM = kAB + (1 - k)AC. (D) AM = (1 — k)AB + (1 — k)AC.
T — —— 8
o Loi gidi
Ta c6
AM = AB+BM = AB +kBC
= AB+k(AC - AB)
= (1-k)AB + kAC.
ChQndépén@ O

$>Céu 121. Cho hinh binh hanh ABCD. Goi I la diém trén canh BC duge xéc dinh béi BI = kBC
(k # 1). Tim heé thic lién heé gita DI, DB, DC.

@m’_(k—1)ﬁ kDC. (B) DI = (1 - k)DB + kDC.

(©) DI =(1+k)DB - kDC. @D1_1+kDB+kD(J.
— ——
® Loi gidi.

T gia thiét ta co

Bl =kBC « DI-DEB=k(DC-DB)
& DI=(1-kDB+kDC
Chon dap an O

¢ Cau 122. Cho tam gidc ABC c6 M la trung diém ctia BC. Tinh AB theo AM va BC.
@AB:AM+§BC. ® AB = BC + ;AM. @AB:AM—ﬁBC. @AB:BC—gAM.

® Loi gidi.
Tacc’)A—B):AM—i—MB:AM—%B—d
Chon dap an @ O
$> Cau 123. Cho tam giac ABC c¢6 M la trung diém ctia BC, I 1 trung diém ctia AM. Khing dinh nao
sau day dang?
(A) Al = 5 (AB + AC). (B) Al = - (AB - AC).
i i i 1
(© A4l = 7AB + 5 AC. (D) AT = ;AB - 5AC.
T —— e —
® Loi gidi.
Ta c6
— 1-— 1 1
Al = JAM = 5 (AB + AC)
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V' J J J
1l /— R
= 1 (AB+AC).

Chon dap an @ O
$>Cau 124. Cho tam gidc ABC. Hai diém M, N chia canh BC theo ba phan bing nhau BM = MN =
NC. Tinh A]\g theo AlB va AC. | ;

@ngﬁJrgﬁ. m:?@ﬁrgﬁ.
(© 4M = 248 - 248. D) AM = 4B - 2ac.
3 3 3 3

T —— —

® Loi gidi.

Ta c6

Al = ZE+B‘M:Z§+%§8
—_—> ]_ —_—> —_—>
— AB+§(AC—AB)

2— 1—
= —-AB+ -AC.
3 +3

Chon dap an @ O
$> Cau 125. Cho tam giac ABC c6 G la trong tam tam gidc. Trong cac ménh dé sau, ménh dé nao
ding?

(A)GA+BG+CG=0. (B) AB + AC = 34G.
(©) 4B + AC = 24G. (D) 24B + BC = 24G.

T R ——— ——8

o Loi gidi.

Goi I la trung diém ctia BC, ta c6 AB + AC = 2A]. A

Do G la trong tam AABC nén Al = ;A_é
SuyraZB)wLXa:Z?ﬁ:SZ&

Chon dép én O

> Cau 126. Cho AABC c6 M la trung diém ctia BC. Trong cac ménh dé sau, ménh dé nao sai?
(A) 24M = AB + AC. 2AM =24B + BC. (C)2AM =2AC — BC. (D) 24M = 2AC + BC.

® Loi gidi.
Do M la trung diém ctia BC nén ta c6
9AM = AB+ AC
Z§+(Z§+§5):2Z§+§5
- 2(@—13_0')+13_c'=2m:2,4_(,*’—19_c".

Tt cadc phuong an da cho, ta thiy ménh dé sai 1a “2AM = 9AC + BC .

Chon dép én @ O
&> CA@u 127. Cho AABC va I théa man IA = 31B. Phan tich CI theo CA va CB.
@ T = ; (T4 - 57B). (® Cf = CA - 3CE.
— 1 — — — — —
@CI:§(3CB—CA). (D) CT =3CB - CA.
T —
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o Loi gidi.

Ta c6

Cl = CA+Al=CA-3IB
= CA-3(IC+CB)=CA+3CI-3CB
1/ — — 1 — —
= —5(CA-3CB) = (3CB - C4)

Chondépén@ O
(¢ Cau 128. Cho hinh binh hanh ABCD ¢6 N la trung diém AB va G la trong tam AABC. Phan tich
GA theo BD sz NC. i, A

@aﬁ*:lfpﬁm @@i:l@_%m
3 3 3 3

T —— —— 8

® Loi gidi.

Vi G 1a trong tam AABC nén A D

GA+GB+GC-T o G- (GB+a0) ,
N
& Gh=—(-BD+2NC) 5

Chondépén@ O
$>Cadu 129. Cho AABC c¢6 AK, BM la hai trung tuyén. Dat AK = ,B—Z\J) =5. Hay biéu dién BC
theoavalea . 4 . 4 i, P

BC =747 BC=8--0b. BC=-3+-%. BC=_-B+-b
@03 +30 ® BC=;ad-3b (©)BC 5T +3h @03a+3b

® Loi gidi.

Goi G la trong tam tam giac ABC. C

TaC(’)A—B)zA_CE—i-@zga’—g—b) (1)

Do K la trung diém ctia BC nén AB + AC = 24K M K

:>AC—2a—AB—§a+§7; (2)

— — — 2 4 — L » B

Tfr(l)va(Q):>BC:AC—AB:§E’+§b A

Chondépén@ O
<o CCIU 130. Cho AABC véi trong tam G. Dat CA= a, @, CB = b. Bidu thi véc-to AG theo hai véc-to @
vabtadu’dc N N N N

a-—b —2d+ b — 2d+ b —  a-2b
@) AC = 2° —. ®) AC = 3+ ©ac="""". @ ac ="
® Loi gidi.

Ta c6

3AG = AA+ AB+ AC = AB+ AC
= (AC +CB)+AC =24C + CB
= —23+0.
Do d6 AG = 240

3
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Chon dép én O
<>‘> Cdu 131. Cho tam giac ABC Goi M trén canh BC sao cho MB = 3MC. Khi dé, biéu dién véc-to
AM theo Vec—td AB va véc-to AC 1a 1 5
@AM:ZAB+3AC. m:Z‘L‘—B)JFZE‘
©4M = {AB + LAC. © AN = 4B + AC.
I — ——————8
o Loi gidi.
Ta co C
AM = AB+BM =48+ BC Y
= AB+° (AC AB)
1AB AC A b
= JAB+AC.
Chon dap an O
6> CAu 132._Cho tam gidc ABC c6 trong tam G. Dat CA=7%,CB=71.Khidé AG bang
2U — U 2u+v 0 —27 22U+ v
o Loi gidi.
Ta ¢6 C
i = OG- CA=_on -4
1l /= =\ = 2— 11— G
= —(CA B)-CA=—--CA+ =-CB
. (CA+CB)-C ;CA+C
- _ZU% A M B
Chon dap an @ O

N 3 — 1= __,
¢S Cau 133. Cho tam giac ABC ¢6 G la trong tam tam gidc. Diem N trén BC sao cho CN = §BC. Bieu
dién véc-ts AC theo cac véc-to AG va AN.

@R’:%KG’JF%HV’. A_C’)—3AG+ AN @AC’—gAGJr ~AN. @AC—§AG——AN
T — =
® Loi gidi.

Do G la trong tam ctiia AABC nén

Ta c6
aN - A_C)Jr()—N)zA_C)JrlB_C)
1— 33—
= —5AB+ —AC_——(3AG AC’)+§AC’
3
= ZAG—|—§AN.
Chondépén

0

¢S Cdau 134. _Cho AABC véi G la trong tam. Dat CA = @, CB = b. Khi d6 AG dugc biéu dién theo hai
véc-to @ va b la

o

y



3. Tich clia mét véc-to véi mot sbé

yV J J J
— 1 2— — 2 1> — 2 1> — 2 1>
AG=-4d - = AG==4d+ =b. AG=-4d - >b. AG=—-ad+=b.
WAC=a-30 G=3a+30 (©) 4G ST 30 DAC=— T+,
o Loi gidi.
Goi M la trung diém canh BC.
Ta c6
- ap-lei-lacicn)-lea
3 3 3 3
l— 2— 2., 1->

Chon dap an @

O

<> Ccu 135. Goi G & trong tam tam gidac ABC. Dat GA =

m:—l;n:—Q.

deBC ma +nb
m=1;n=2.

—_— — . . . . .
@, GB = b. Tim cac gia tri thyc cia m, n

@mz—?;n:—l. @sz;nzl.

® Loi gidi.

Vi G la trong tam tam giac ABC nén

Ta c6
Suyram=—1; n=—-2.
Chon dép én

GA+GB+GC=0=GC=—-GA-GB.

BG +GC
_GB-GA-GB
—GA-2GB.

BC

U

<> Cdu 136. Cho tir gidc ABCD. Goi M, N lan lugt la trung diém ctia AD va BC. Hay tim m va n sao

cho MN mAB + nDC’.

1 1 1 1 1 1 1

@m—i,n—é m——é,n—— ©m—§, = ——= @m——é,n——§
o Loi gidi.

) 1
TacoMN:§<MB+MC>: (MA+AE+MD+DC)
Vi M la trung diém AD néen MA+ MD = 0.

= 1 —— 11— 11—
Vay MN=§(AB+DC)=§AB+§DC.
Su ram:1 n:1

Y 2" T
Chon dap an O
¢S Cau '|37 Goi G la trong tam cua AABC. Dat GA = a, @, GB = b. Hay tim m, n dé cé BC =
ma+nb

@m—l,n:Z m:—l,n:—Q. @mz?,nzl. @m:—Q,n:—l.
® Loi gidi.
Tac6 GA+GB+GC =0 < GC = -GA - GB.
Suy ra
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Chon dap an

y J J J
_GA-GB-GB
— T —2b.

O

$> Cau 138. Cho ti giac ABCD (le AB, CD khong song song). Goi M, N lan lugt 1 trung diém ctia

AD va BC. Tlmm n dé MN = mAB+nDC’

1 1 1 1
@m—i,n—i m——i,n—é @m—i, ——5 @m——i,n—
® Loi gidi.
MN = MA+AB + BN
Tac6¢ — —H —
MN =MD+ DC + CN.
SuyraQMN:EjLD—é.
1 1
Vaym—2 n:—
Chondapan@ O
$> Cau 139.
Cho hinh binh hanh ABC'D tam 0. Goi M, N lan lugt 1a trung diém ctia BC D
va CD. Dat a—AM b = AN. Hay biéu dién A0 theo @ va b.
1 - 1 —
@AO:36’+3b AO:66’+—b. N
—> ]_ — —
A0 = ;7 +20. (D) A0 =@ +3b 13 o c
T —— ————
o Loi gidi.
Ta c6
A6 - 1ac =l (aB+ap)
2 2
1
= 5(2AM AC +2AN - AC)
— AM + AN - AC
Suy ra
AC=a+T 240 =30 =T+7 « A0= 17+ 7.
Chondépén@ O

¢ Cdu 140. Cho tam gidc ABC. Goi M la trung diém ctia AB va N 1a mot diém trén canh AC sao cho
NC =2NA. Goi K 1a la diém trén canh M N sao cho KN = 3K M. Két qua nao dudi day ding?

AK = ——AB+ —AC. AK = ——AB - —AC.
@ 38 +112 ¢ 38 112 ¢
(© 4K = gAB + S AC. (D) 4K = gAB — 5 AC.
T — =
® Li gidi.
Ta c6
A
AR = AM-I—MK:—AB-I—ZMN v
K
_ B C

—AB+ (AN AM)

iAB + EAC - gAB
3 1 —
gAB + EAC.
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V' J J J
Chon dap an @ O
<> Cou 141. Cho t giac ABCD Trén canh AB, C’D lan lugt 14y cac diém M, N sao cho 3AM = 2AB
va 3DN = 2DC’ Tinh Vec—to MN theo hai véc-to AD BC.
1l— 2—
@MNngD—irgBC’. MN—5 D—§BC.
— 1l 2— 2— 11—
(©MN = 34D + 3 BC. (D) MN = §AD +3BC.
D — =
® Loi gidi.
MN = MA + AD + DN
Ta co — — — —— A D
MN =MB+ BC+CN.
Suy ra
3MN = MA+AD+DN +2(ME+BC +CN) .
= (MA+2MB) + AD +2BC + (DN +2CN) .
N
Theobéira,tacém+2MB:6vaﬁ+2C’_N):6. B
Vay 3MN = AD +2BC < MN = gAD + gBO. c
Chon dap an @ O

$> Cau 142. _Cho tam giac déu ABC va d diém I 1 théa méan I TA = 2T B. Ménh dé nao sau day dang?

@CI_CATzCB. CI_CAJ’TzCB. (© CI=-CA+2CB. @CI_%—;CB.

® Loi gidi.
Tu gia thlet ta c6 IA = 2IB = B la trung diém ctia TA.
Suy ra Bl = AB AI — 24B.
. {0] CB+ BI
Lai c6

C’IzC’A—i—AI.
Do dé6
901 = CB+CA+BI+CI
— CA+CB+AB+24B
— CA+CB+3AB
C_A’+C_B’+3(C_B'—C_A’)
— —20A+4CB.
VayC_'f:—CTLl)—i-QC—B).
ChQndépéLn@ O

<>‘> Cdu '|43 Cho tam gidgc ABC c6 G la trong tam tam glac Lay cac diém P, @ sao cho PA = 2PB
3QA + 2QC =0. Bleu dién véc-to AG theo céc véce-to AP AQ

@AngAPJrEAQ. AG:gAPJrgAQ. @Aazgﬁ+gﬁ. @E’:%ﬁ+%@.

® Li gidi.

Ta c6

— —> —_— — — 11—
© AP =2BP =2(AP - AB), suy ra AL = SAP.

© 384G = 20C =2 (AC ~ AQ), suy ra AC = _ 4G,
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Do d6 AG=-AB+ -AC = —AP + - AQ.
o do AG 3 + 3 C 5 + 5 Q
Chon dap an @ O
$> Cau 144. Cho tam giac ABC. Goi I 1a diém trén canh BC sao cho QC’I =3Bl vaJ thuoc BC’ kéo dai
sao cho 5JB = 2JC. Goi G la trong tam tam giac ABC. Biéu dlen vec t6 AG theo cac véc-to AI AJ.
— 35— 1 1 —
(A) AG = EAI - gAJ. AG = ;AI + 136AJ.
A ——AI——A_’. AG = Z2Af + =47
@ G 16 J @ ¢ 16 + 16 J
— B
® Loi gidi.

Tacéﬁ=§,4—3’+§rc ngﬁ_gm

C)'l

Suy ra AB = —AI—l— AJ AC = 1—6AI — 1—6AJ.

35—
Do d6 AG = 3 (AB T Ac) = EAI — 1—6AJ.

Chon dép én @ O
¢S Cau 145. Cho tam giac ABC. Goi G la G la trong tam tam giac va H H 1a diém déi xing ctia B qua G. Goi
M la trung dlem BC. Bleu dién véc-to MH theo cac véc-to AB AC

(A) MH = 6AB + 6Ac. MH = —EAB + gA—d
(©OMH = —gAB + ZAC. (D) ME = GAB + gAC'.

T —— ————

® Loi giai

Lai co BH =280 =  (AC — 248

Do do

MH = —-HM = ——HB — —HC
|
= EBH -5 (AC AH)
51—
= ——AB+ -AC.
6 * 6
Chon dép én @ O

$> Cau 146. Cho goc m/O\y = 60°. Cac diém A, B ndm trén tia Oz, cac diém C, D nim trén tia Oy sao
cho AB = CD = 2. Goi I, J lan lugt 1 trung diém céc doan AC, BD. Biét A nam gitta O va B, C nim
gitta O va D, tinh IJ.

@IJ:?. IJ:BT\/g. ©17=V3 (D) 1J =2v3.
® Loi gidi.
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Trén cac tia Oz, Oy lan lugt 1ay cac diém X, Y sao cho OX = QY =
2.
Duyng hinh binh hanh OXZY, ta c6

2I] = (IA+AB+BJ)+ (IC+CD+DJ)
— AB+CD=0X+0Y =0Z.

1
Suy ra IJ = §OZ: V3.

Chon dap an @ O

$> Cau 147. Cho tam giac ABC, N la diém xac dinh béi CN = %B—C) Goi G 1a trong tam tam giac ABC.
Heé thuc tinh A—C) theo A—d va AN 1a
®AC=24C+;AN. ® AC=3AC- ;AN. (©AC=2AC+;AN. © AC=AC - ;aN.
— —
® Loi gidi.
Goi M la trung diém ctia BC.
Vi G la trong tam tam giac ABC = AM = gA—G)

Ta c6

AC =

N W
N
Q
+

N | =
=l
=

Chon dép én @ O

& Dang 5. Chitng minh ba diém théng hang, hai

dudng thdng song song, hai diém tring nhau

® Dé chitng minh 3 diém A, B, C thang hang, ta chiing minh: AB = kAC (1).
Dé nhan dugce (1), ta lya chon mot trong hai huéng sau:
— Sit dung cac quy tac bién doi véc-to.
— Xac dinh (tinh) véc-to AB va AC thong qua mot t6 hgp trung gian.
Chi y:
—— Cho ba diém A, B, C. Diéu kién can va dt dé A, B, C thang hang 1a: MC = aM A+ (1—a)M B
v6i diém M tiy ¥ va s6 thuc a bat k”.

Dic biet khi 0 < o < 1 thi C € AB. Két qua trén con dude st dung dé tim diéu kién ctia tham
s6 k (hodc m) cho ba diém A, B, C thing hang.

— Néu khong dé nhan thay k trong biéu thitc AB = kAC, ta nen quy déng biéu thitc phan tich
véc-ts AB va AC dé tim ra s6 k.

© D& chitng minh AB // CD ta cin chiing minh AB = kDC.
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Chuong 4. Vécto

y J/ J J
D Vi du minh hoa

$>Vidu 17. Cho hinh binh hanh ABCD, tam O. Goi M, N theo thit tu la trung diém ctia AB, CD va P
. — 1— . e
la diém thoéa man hé thic OP = _§OA' Chtng minh 3 diem B, P, N thing hang.

® Loi gidi.

A B

. B g 11— e 11—
Ta c6 C'O la dudng trung tuyén cta tam giac BC'D. Hon nita OP = _§OA < OP = §OC suy ra P la trong

tam cia tam gidc BCD.
Mit khac BN ciing la dudng trung tuyén trong tam giac BC'D nén B, P, N thang hang. O

4> Vidu 18. Cho bén diém phan bist A, B, C, D thoa: 2AB + 3AC = 5AD. Chitng minh B, C, D thing

hang.
® Loi gidi.
Ta co
9AB + 3AC = 5AD
& 2AB+3AC-5AD=0
& 2AB-2AD+3AC-3AD =0
o 2(AB - AD) + 3(AC - AD) = ©
& 2DB+3DC=0
o ﬁ?’:—gp_c’.
Suy ra ba diém B, C, D thing hang. O

> Vidu 19. Cho AABC, lay diém M, N, P sao cho MB = 3MC, NA+3NC =0, PA+PB=0.
a) Tinh W, PN theo E, AC.

b) Chitng minh ba diém: M, N, P thing hang.

® Loi gidi.
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3. Tich clia mét véc-to véi mot sbé

a) Ta co:
ﬁ—ng(fé—m)
9AM = —AB + 3AC
AM = —3AB + SAC.
—ﬂv’+3(AC—EV’)=6
—4AN = —3AC
AN = 3¢
1

AP+ AB-AP=10

AP = —AB

—24
P = -AB.

>
I

|

t ¢t ¢ OO O
N |

N

Suy ra

PN — ,ﬁ’_ﬁzzﬁ_%ﬁ.

PM = -AB+2AC
b) Tacos 2, = PM=2PN.
PN = —QAB + ZAC
Suy ra hai véc-to PM va PN cting phuong, nén ba diém M, N, P théng hang.

y J/ J J

0

$>Vidu 20. Cho » AABC ¢6 I 1a trung diém cia trung tuyén AM va D la diém théa he thitc 3AD = AC.
Biéu dién véc-to BD, BI theo AB, AC va chitmg minh ba diém B, I, D théng hang.

® Lai gidi.
Tacéﬁzﬁ_ﬁzgrc’_@. (1) B
Lai c6
E’=1<E4’+13_0’> N ﬁzl(m+lm_1@) D
2 2 2 2 2

o Ei:%fé-%ﬁ. (@) I

T (1) va (2) ta co Bl = %B_D), suy ra ba diém B, I, D thing hang.

BB saitap dp dung

$>Bai 28. Cho AABC.
a) Dung céac diém K, L sao cho KA+2KB+3KC = 6), 2LB+3LC =0

b) Chiing minh ba diém A, K, L thing hang.

® Loi gidi.
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Chuong 4. Vécto

y J J J
A
a) Goi H, I 1an lugt 1a trung diém ciia BC, AC. Khi d6
KA+2KB+3KC=0 & KA+KC+2(KBE+KC)=0
I

— ey — —> 92—
& 2KI+4KH =0 <:>IK:§IH.

Tt d6 dung cac diém K, L nhu hinh vé. K

B H L C

b) Ta c6
AK = AI+IK:§AC+§IH
l— 1—
= §AC + §AB (do IH la dudng trung binh trong AABC).
Lai c6
— — — — 33—
AL = AB—i—BL:AB—i-gBC
2 3——»_6(1——» 1——»)_6——»
= 5AB—1-5AC'—5 3AB+2AC —5AK.

Vay ba diém A, K, L thing hang.

U

$9B&i 29. Cho hinh binh hanh ABCD. Goi I 1a trung diém ctia AB va E 1a didm thoa he thic 3IE = ID.
Chitmg minh ba diém A, C, E thing hang.

® Loi gidi.
Ta.c6 3TE = 1D « DI = > DE. B , i
Do ABCD la hinh binh hanh nén

AC = AB+AD =2Al+AD
9AD +2DI + AD = 3AD + 3DE = 3AE.

Vay ba diém A, C, E thing hang.

$>Bai 30. Cho AABC.
a) Dung céac diém K, L sao cho KA+2KB+3KC =0 vw2LB+3LC =0
b) Chiing minh ba diém A, K, L thing hang.

® Loi gidi.
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3. Tich clia mét véc-to véi mot sbé

y J J J
A
a) Goi H, I 1an lugt 1a trung diém ciia BC, AC. Khi d6
KA+2KB+3KC=0 & KA+KC+2(KBE+KC)=0
I

— ey — —> 92—
& 2KI+4KH =0 <:>IK:§IH.

Tt d6 dung cac diém K, L nhu hinh vé. K

B H L C

b) Ta co

AR - ﬁ+m=§@+§m

l—s 1—
= §AC + §AB (do IH la dudng trung binh trong AABC).
Lai c6

AL = AB+BL=AB+§BC
3—»_6(1—» 1—»)_6—»
FAC = (4B + JAC) = AK.

2—>
= -AB
5 +
Vay ba diém A, K, L thing hang.

O

<ﬁ)BC’1i 31_.)Ch0_>Ail?C. (ﬁi M_}lé trung diém ctia canh AB, N va P la hai diém théa man hé thic
NA+2NC = 0, PB—2PC = 0. Chting minh ba diém M, N, P thang hang.

® Loi gidi.
Ta c6 mzm+m=_%ﬁ+§m
Lai ¢6
e P g R 1—» e
MP = MB+BP=_AB+2BC
]_—> —> — 3—> —>
= AB+2 (AC— AB) = —5AB +24C

- 3 (—%ﬂﬂ gA_C') —3MN.

Vay ba diém M, N, P thing hang.
O

4> B&i 32. Cho AABC. Hai diém M, N dugc xéc dinh béi 3MA + 4MB = 0, NB — 3NC = 0. Chiing
minh M N di qua trong tam AABC.

® Loi gidi.
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Chuong 4. Vécto

y J/ J J

Goi G la trong tam cia AABC. Ta c6 A

MG - m+ﬁ:_§@+§ﬁ
4— 2/(1— 1— 55— 11—
= —-AB+ g (§AB + 5AC) = —57AB + 3 AC.

MN = MB+§V’:§E§+§B_C’

3— 3 ,— — 15— 3-— 9-5
= -AB+ (AC’ - AB) =~ AB + 5AC = MG

Vay M, N, G théing hang, hay M N di qua trong tam
G cia AABC.

$>Bai 33. Cho AABC.
a) Dung cac diém D, E thda cac hé thiic AD = g@, DE = gB—C)

b) Chiing minh ba diém A, C, E thing hang.

o Li gidi.

a) Ta dung cac diém D, E nhu hinh vé.
b) Ta co
AFE = AD+ DFE = §AB+§BC
3

Vay ba diém A, C, E thing hang. B ¢

$>Bai 34. Cho hinh binh hanh ABCD. Goi I la trung diém citia canh BC va E la diém xac dinh baéi
- 2_> b 2
AFE = §AC’. Chiing minh ba diem D, E, I thang hang.

® Loi gidi.
Ta co C I B
DI = 5DB+§DC_§<DA—|-DC)-|—§DC
]_—> —_—> 1—> —_— —_—>
- §DA+DC’:§DA+DA+AC E
3— 3-—» 3-——

Vay ba diém D, E, I thing hang.
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3. Tich clia mét véc-to véi mot sbé

y J/ J J
[

G&éi 35. Cho AABC c6 trung tuyén AD va M la trung diem AD. Diém N dugc lay tréen AC sao cho
3AN = AC. Chitng minh ba diém B, M, N théng hang.

® Loi gidi.
Ta c6 A
BM = [BA+ BB=_BA+ BC
- JBA+ AC- [AB = BA+ AC N
- 2(Bd+ ac) =2 (pA+aN) = 16N M

Vay ba diém B, M, N thing hang.

$>Bai 36. Cho AABC c6 M la trung diém BC va O la trung diém ctia AM. Tréen AB lay diém I, AC
. 2 — 2=  — 2 2 g
lay diem J sao cho Al = gAB va AJ = gAC. Ching minh ba diem I, J, O thang hang.

® Loi gidi.

— 2— > o 11— L= 33—
Do Al = gAB nén /B = gAB. Tuong tu thi JC = gAC. A
Ta c6

— o = 2 5 ——s @ —2—» l— 11— —1-— 1
210 = TA+IM = ;AB%—IB—FBM = ;AB+§AB+§BC = ?AB+§ C.

Tuong tu,
— 1—o 1— 1 1 1 3
2J0 = 2 AC+ 0B = ¢ (AB T Bc) ~3BC=;AB - 1 BC

Suy ra 610 = —10J0 hay 10 = %517_0)

Vay ba diém I, J, O thang hang.
O

$>Bai 37. Cho tit giac ABCD. Goi M, N, P, @ lan lugt la trung diém ctia AB, BC, CD, DA. Goi O la
giao diém ctia M P va NQ, G la trong tam ctia tam giac BC'D. Chting minh ring ba diém A, O, G thang
hang.

® Loi gidi.
MN, PQ lan lugt 1a dudng trung binh ciia AABC, AACD
MN [ PQ J| AC
MN = PQ = %AC.
Do d6 tit giac M N PQ la hinh binh hanh = O la trung diém ctia M P.

Ta c6
(74’4(;0_B'+O_C’+(ﬁ5=(OM+MA)+(OM+MB)+(O_P’+P_C’)+(O_15+P_15)
:2(O_M>+O_P>):6'.
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Chuong 4. Vécto

y J J J
G la trong tam ABCD= OB + OC + OD = 30G.
Khi 6 OA + OB + OC + OD = (< OA + 30G = 004 = — 30G.
Vay ba diém A, O, G thing hang (dpcm). O
- L . N ~ MA ND
¢S Bai 38. Cho tu giac ABCD. Goi M, N 1a hai diém di dong trén AB, C'D sao cho VB~ NC va, hai

diém I, J lan luot 1a trung diém cta AD, BC.
a) Tinh 1J theo AB va DC.

b) Chitng minh trung diém P ctia M N nam trén I.J.

® Loi gidi.
a)2IJ =IB+1C =TA+AB+ID+ DC = AB + DC.
Suy ra IJ = —AB-I— —DC.
NC — MB
b) T giai thiét ta co BM =AM - ~ND vaCN = —-DN - ——.

MA
Mait khac
9P = IM+IN = TA+AM~+ID+DN = IB+IC = AM~+DN.

Ma

— NC — MB MB —— MB —
= _ i o — D& C
2JP = BM+CN AM- ~ND DN i 7 (AM+DN) in TP

Suy ra I, P, J thang hang hay P ciia M N nim trén I.J.

$>Bai 39. Cho AABC. Goi P, Q, R 1a cac diém thoa cac dang thiic :
3PB+4PC =70, AQ=2QC, kRA=RB, k#1.
a) Ching minh rang: 21PQ = 2BC + TBA.
b) Chiing minh rang: RP = %ﬂ + %B_é

¢) Tim k sao cho P, @, R thang hang.

® Loi gidi.

a)Tfr3P—B)+4P—C)=(_)),A—Q)=2@suyraP—C)=%B—C)va A
03 =LA

Do dé R
21PQ = 21PC+21CQ = 9BC+TCA = 9BC+7(CB+BA) = 2BC+TBA.

b)Takm:ﬁsuyraR—B’:%m

Dodoﬁ:@wﬁ:%m’ﬁﬁ

¢) Dé P, Q, R thing hang thi RP = a- PQ, a # 0.

Ek — 41— (2——» 1—»)
BA+-BC=ua-(=BC+-BA

R BAT B =a (5 BO+ 3

S
uy ra 1

2
Suy ra k = -

3
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3. Tich clia mét véc-to véi mot sbé

y £ £ 77

$9>Bai 40. Cho hinh binh hanh ABCD.

a) Goi I, F, K la cac diém théa man Al = aAB, AF = BAC, AK = ’}/ﬁ. Chitng minh diéu kién can
va du dé I, F, K thing hang la

1 1 1
—=—+- (o, B, 0).
5 aty ! 7 #0)
Qs AM 1 CN 1
i M, N la hai diém lan 1 é AB, CD ho — = -, — = —. Goi G 13 3
b) Goi a hai diém lan lugt trén doan CD sao cho AB 3 CDO 2 Goi G la trong tam

AMNB Tinh AN AG theo AB va AC Goi H la diém xac dinh béi BH = k - BC Tinh AH theo
AB ) AC va k. Tim k dé dudng thing AH di qua diém G.

¢Lbigi6i
)DOKI AI AK—aAB fyADva N A I B
KF = AF AK BAC — 7AD B(AB—i—AD) vAD. s . ?
SuyraKF ﬁAB—{—(B 'y)AD
Mat khéc, I, F, K thédng hang khi va chi khi KI=kKF Jk #0.
a=kp vy 1 1 1
Hay & —=at+yE - =—+ .
{vz—k(ﬁ—v) B goa v
D C
L e 1o 1= 1
b) Tu’glathletsuyraAMz§ABvaCN=§CD=7AB. A M B
Ta c6 1 1
om:—(fl—D)—I—A—d):A_C')——A_B) .
lm—s 2—5 92— G H
e AG = AN+NG = AN+3(NM+NB)=§AN+§AB+§AB=
—AC+18AB
.Ef’ AB + BH = AB + kBC = (1 — k)AB + kAC. D N C
Dé AH di qua diém G khi va chi khi AH = tAG, t # 0 hay
5 6
(1—k)AB+kAC’:t(—AC+—AB><:> &
377 T 18 Lt ,_18
-3 11
~ 6
Vay k= —. O

11

E®) Baitap trdc nghiem

> Cau 148. Cho ba diém A, B, C phan biét. Diéu kién can va dit dé ba diém thing hang la
(A) AB = AC. (B)3k eR*: AB=k - AC.
(©AC - AB = BC. (D) MA + MB = 3MC,V diém M.
o Loi gidi.
Ba diém A, B, C' thing hang khi va chi khi ton tai s6 k € R khac 0 dé AB = kAC.
Chon dép én O

¢ Cau 149. Khang dinh nao sau day sai?
(A)Ba didm phan bist A, B, C théng hang khi va chi khi AB = kBC, k # 0.
Ba diém phan bist A, B, C' thing hang khi va chi khi AC = kBC, k # 0.
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Chuong 4. Vécto

y J J J
(C)Ba diém phan bist A, B, C théng hang khi va chi khi AB = kAC k # 0.
(D) Ba diém phan bist A, B, C théng hang khi va chi khi AB = kAC.
® Loi gidi.
Ta c6 ba diém phan biét A, B, C thing hang khi va chi khi sao cho AB=KAC .
Chon dap an @ O

$>Cau 150. Phat biu nao la sai? N
(A)Néu AB = AC thi ’AB’ _ (AC(. AB = CD thi A, B,C, D thing hang.

(C)Néu 34AB + 7AC = U thi A, B,C théng hang. (D) AB — CD = DC — BA.

® Loi gidi.
—  — AB J| CD
Ta c6 AB =CD thi .
AB=CD
Nén khing dinh “AB = CD thi A, B, C, D thing hang ” sai.
Chon dap ém O
4> Cau 151. Cho hai véc-ts @ va b khong cung phuong. Hai véc-to nao sau day la cing phuong?
1 — 3. 3
@u:2a+3bvéuv:§ —3b. U—5a—|-3bvav—2a—gb
2 — — 1—>
©u—§a+3bvav—2a’—9b @a’:za’—§bvm’:——"+zb
T —— —
® Loi gidi.
1, 1> 1 3> 1
Taco ¥ = —1d+ b= (20 0F) =i
a cO U 3 a+ - 1 6 a 5 6u
Hai véc-to @ va Ula cling phuong.
Chon dap én@ O

$> Cau 152. Biét ring hai véc-to @ va b khong cting phuong nhung hai véc-to 2@ — 30 va @+ (x—1) b
cung phuong. Khi d6 gia tri cia x la

®:. ® - ©-;. ©:.

® Loi gidi.
L o> 7L > > R PR 1 rx—1 1
Tacoé 2a —3b Vaa+(a:—1)bcungphlrdngnencotlle§: 3 :>:c:—§.
Chon dap én@ O
> CA@u 153. Cho @, b khong cuing phuong, 7 = —24a + b. véc-ta cting huéng véi 7 1a
N — N 1> N — N —
A28 —b. —a+§b. (©)47 +25. D) -3+5.
® Loi gidi.
T 1T = 1( 2*+3)—1*
aco —a 5 5 a =357 .
Chon dap én O
&> CA@u 154. Cho hai véc-to @ v b khéng cuing phuong. Hai véc-to nao sau day cting phuong?
1 1 - 1 -
®—§a+bvaa—2l7 §a—bva§a’ +b.
1 1 1> - 1 -
(©-@+V2bva-a+=0b. (D) —3@+ b va —=@ +1005.
2 2 2 2
T ————
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3. Tich clia mét véc-to véi mot sbé

y J J J
o Loi gidi.
P S 1/, 7
Taco—§a+b:—§<a—2b).
Chondépén@ O

&> Cau 155. Cho diém B nam giita hai diém A va C' , véi AB = 2a ,AC = 6a. Dang thiic nao dudi day la

déng thitc ding?
(A) BC = —24B.

(B) BC

— 44B. (C)BC = —24B. (D) BC = —2BA.

® Loi gidi.

Nhan thay khéng dinh “BC = 4AB.” 1a khing dinh ding.

Chon dap én O
> CAu 156. Cho hai véc-t @ va b khong cung phuong. Hai véc-to nao sau day cuing phuong?
@—33+bva—53+6b. ® -;7-bwa2d+0b.
©-a—bva—-a+5b. D) =T+ b vwad—2b.
2 2 2
T ——— —
® Loi gidi
N 1, = ~ “ N
Ta ¢6 3%~ b =— <—§a + b) nén 2 véc-td cung phuong.
Chon dép ém@ O
$>Cau 157. Cho hai véc-to @ v b khong cung phuong. Hai véc-to nao sau day la ciing phuong?
—> —> 7z . > —> g —> 3—> S —> 3
@u:2a+3bvav=§a—3b. u=ga+3bvav:2a—gb.
©u=§a+3bvav=2a—9b. @u=2a—§bv vo=—c +Zb'
T —— —
® Loi gidi.

P —> 3_—) 1——> 1" ~ z N
Ta c6 2a —§b =—6 —ga +4_lb nén 2 véc-td cing phuong.

Chon dap an @

C

—

AC.

e

@u 158. Cho hinh binh hanh ABCD. Téng cic véc-td AB + AC + AD la

2AC.

(D) 5AC.

(©)34C.

L.

® Loi gidi.

Ta ¢6 AB + AC + AD = (ZE%—E)—}—Z@:E—FE:Q@ (quy t&c hinh binh hanh).

Chon dap an

C

(A) AC + BC.

(s

au 159. Cho tam giac ABC, véc-to AB dugc phan tich theo hai véc-to AC va BC bang

® AC -

—_—s —

BC. (© -4AC + BC. AC — 2B

©

.

QLbigiai.
TacéA—B)=14_6’>+C’_Z§=14—C’)—B—C’).

Chon dap an

C
AB = AC.

AC - AB = BC.

(oot

@u 160. Cho ba diém A, B, C phan biét. Diéu kién can va di dé ba diém théng hang 1

(B) 3k £0: AB = k.AC.
(D) MA + MB = 3MC,V diém M.

L.
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Chuong 4. Vécto

y J J J
® Li gidi.
Ba diém A, B, C' thing hang khi va chi khi c¢6 s6 k khac 0 dé AB = kAC.
Chon dap an O

—

$>Cau 161. Cho AABC. Dat @ = BC, b = AC. Cac cap véc-to nao sau day cung phuong?

(A2@+ b, @+2b. ®) @ -2b,2¢—0b.
(C)5@ +b,-10T — 23. Dd+b,2—-0.
o Loi gidi.
Ta c6 —10@ — 2B = —2.(5C + b) = 53 + b va —10@ — 2 ciing phuong.
Chon dap an @ O

$> Cau 162. Biét ring hai véc-to @ va b khong cting phuong nhung hai véc-té 3@ — 25 va (x+1)d + 4
cung phuong. Khi d6 gia tri cia x la

A) -7. 7. (©)s. D) s.

® Loi gidi.
N  n 2 < — 7 s — 7 . . x+1 4
Dieu kién de hai véc-to 3@ —2b va (r+ 1)@ +4b cung phuong la =5 er= -7
Chon dap an @ 0

> Cdau '|63._13héﬂ)iéu nao_l)a sai?_) L
(A)Néu AB = AC thi ‘AB‘ = (Ac(. AB = CD thi 4, B,C, D thing hang.

@Néu 3AB +7AC = 0 thi A, B, C thang hang. @ﬁ—@zm—ﬁ.

® Loi gidi.
Khéng dinh “AB = CD thi A, B,C, D thing hang” la khing dinh sai vi A B

AB =CD thi A, B,C, D c6 thé la cac dinh ctia hinh binh hanh.

D C

Chon dap an

1%

C

]
du 164. Biét rang hai véc-to @ va b khong cting phuong nhung hai véc-to 2@ — 30 va @+ (x — 1)3

cung phuong. Khi d6 gia tri cia x la

7

! ©} 0

® Loi gidi.

. 1 =z
Tfrgiéthiét,tacé§:—<:>x:—.

Chon dap an @

(o2

O
4> CAau 165. Néu I la trung diém doan thing AB va TA = kAD thi gia tri ctia k bling
1 1
1. = © —. D) -2.

o Loi gidi.
1 e e 3 — 11—
Ta c6 [A = §AB va [A, AB ngugc huéng. Vay IA = _iAB'
Chon dap an @ O
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3. Tich clia mét véc-to véi mot sbé
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$>Cau 166. Cho tam giac ABC va mot die diém M tuy y. Chttng minh ring véc-tc v = MA+ MB —2MC.
Hay xac dinh vi tri ctia diém D sao cho CD=7.
@ D la diém thit tu ctia hinh binh hanh ABCD. D la diém thit tu ctia hinh binh hanh ACBD.

@ D la trong tam cua tam gidc ABC. @ D 1a tryc tam cta tam giac ABC.
® Loi gidi.
Taco: U =MA+MB—-2MC =MA—-MC+MB—-MC = C’A+C’B = 2CI (Véi I 1a trung diém ctia AB).
Vay véc-td U khong phu thudc vao vi tri diém M. Khi do: CD=7=201=11l trung diém ctia CD
Vay D la diém tht tu ctia hinh binh hanh ACBD.
Chon dap an O

¢ Cdu '|67 Cho tam giac ABC. Hai diém M, N dugc xac dinh béi cac hé thic BC + MA = 0, AB -
NA-3AC=0. Trong cac khang dinh sau, khing dinh nao ding?

(A)MN L AC. MN//AC.

© M nim trén dudsng thing AC. @ Hai duong thang M N va AC trung nhau.
T ——— —8
® Loi gidi.
TacéB_»C'—i—m:ﬁ)éjm):B—C’)éMladiémthﬁ’tu’cﬁa N

hinh binh hanh ABCM nén M ¢ AC. (1)
Cong Ve theo Ve hai dang thic
BC’—l—MA- 0 AB — NA_)BAC_}— 0, ta duge

BC+MA+AB-NA-3AC=0
& (MA + AN) + (AB + BC) — 3AC =

@MNJFAC BAC@MN_ZAC c
= MN ciing phuong véi AC. (2) M
T (1) va (2) suy ra MN//AC.
B
A
Chon dap an O

> Cau 168. Cho tam giac ABC c6 trong tam G. Cac diém M, N thoéa man TMG = 3GC — G—B>;
— 1 L e @
GN =3 (3GC — GB). Khéng dinh nao dudi day la diing?

@ Dudng thing M N di qua G. Duong thing M N di qua A.

© Dudng thing M N di qua B. @ Dudng thing M N di qua C.
T — —
® Loi gidi.

Theo gia thiét ta c6 2GN = TMG.
Vay ba diém M, N, G thing hang hay dudng thang M N di qua G.
Chon dap an @ O

> Cau 169. Cho hai véc-td @ va b khong ciing phuong. Céac diém A, B, C sao cho AB = 2@ — 33;
A —> 1 i . Q 2 g
AC =ma — 3 b. Khi A, B, C thang hang thi khang dinh nao sau day dang?

(A)m € (2;3). m € (1;2). (©)m € (-1;0). (D) m € (0;1).
® Loi gidi.
1
o — — m D) 1
Yéu cau bai todn < AB cung phuong AC & 5 =3 S m= 3
Chon dap én@ O
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$>Cau 170. Cho tam giac ABC. Cac diém M, N théa man MN = MA + MB + MC. Khi dé, dudsng
thing M N luon di qua mot diém cb dinh 1. Khang dinh nio sau day ding?

@ I la trong tam ctia tam giac ABC.

I 13 tam ciia dudng tron ngoai tiép tam gidc ABC.

@I la trye tam cia tam gidc ABC.

(D) Tt gisc ABCI 1a hinh binh hanh.

D Loi gidi.

Goi I 1a trong tam clia tam gidc ABC suy ra I c¢6 dinh.

Khi d6 MA + MB + MC = 3M].

Suy ra MN = MA + MB + MC<MN = 3MI<3 diém M, N, I thing hang.

= duong thing M N Iuon di qua diém Icb dinh.

Vay dudng thing M N luon di qua diém cb dinh I 1 trong tam ctia tam giac ABC.
Chon dap an @

— =

0

$>Cau 171. Cho tam giac ABC. Cac diém M, N théa man MN = MA — MB + 2MC. Khi dé, duong
thing M N luon di qua mot diém c6 dinh 1. Khéng dinh nao sau day ding?

@I_c’:%ﬂ%'. rcz%B—Ai @E’:%A_c’. @ﬁg:;m

D Loi gidi.

Goi I diém théa man TA- 1B + 2IC = 1.

TacéI_A)—I_B>-|—2E'):(—)><:>B_A>+2.T_C'):6><:>.T_C'): %A_B)

Vi A, B, C c6 dinh nén I ¢6 dinh. Khi d6

MA — MB +2MC = (MI +IA) — (MI +1B) +2(MI +IC) = 2MI + (IA - IB + 2IC) = 2M1.
Suy ra MN = MA — MB 4+ 2MC<MN =2M <3 diém M, N, I thing hang.

= dudng thing M N luon di qua diém I c6 dinh.

— 1

Vay duong thing M N luon di qua I 1a diém c6 dinh théa man IC = §A—B) .
Chon dap an @

O

$>Cau 172. Cho hinh binh hanh ABCD c6 O la giao diém ctia hai dudng chéo. Cac diém M, N thoa
man MN = MA+2MB + 3MC. Khi dé, duong théng M N luon di qua mot diém c6 dinh I. Khing dinh
nao sau day dang?

@ I la trong tam ctia tam giac OBC.

I 1a tam ctia dudng tron ngoai tiép tam giac ABC.

@ I 1a trung diém ctia canh DC.

(D) Tt gidc ABCI 1a hinh binh hanh.

® Loi gidi.

Ta c6

MN = MA+2MB +3MC
(MA + Mc) 1+ 9MB +2MC

— 9MO +2MB +2MC
= 2(MO+MB+MO)

= 6MI (v6i I la trong tam ctia AOBC).

=3 diém M, N, I théng hang.
= dudng thing M N luon di qua diém I c6 dinh.
Vay duong thang M N luon di qua diém cb dinh I 14 trong tam ctlia tam giac OBC.
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Chon dép én @

¢S Cau 173. Cho tam gidc ABC c6 trong tam G. Goi P, Q la cac diém sao cho PA = 2P—B), A—Q)-i—kA—C) =0

véi k € R. Tim k dé P, Q G thing hang.

2 2 2 2
k=-. k=-. k=——. k=—-.
@ 3 ©k=-2 ®r=-]
® Loi gidi.
Ta c6 PA = 2PB suy ra P dbi xing véi A qua B. Goi M la trung diém A
cua BC.
— 2— 2(1-— 1-— l— 1-—
AG = —AM:—(—AB = >:— -
G 3 3 \5 +2AC 3AB+3AC’ c
— s s 1 1-s 5 11— B M
PG = PA+AG=-2AB+ gAB + gAC = —§AB + gAC’
AQ = —kAC = AP+ PQ = —kAC = PQ = —2AB — kAC. /
.~k 2 P
Vi P, @, G thang hang nén —— = =. Suy ra k = —x
3 3
2
Chondépén@ O

> Cau 174. Cho tam giac ABC. Goi M, N la cac diém théa man BM = 3BC — 21@’,0_]\7’ — kAC+2BC.

Tim k dé A, M, N théng hang.

3 1 1
BWk=-. ® k=-3. ©r=1

3
@k=§

® Loi gidi.

Ta ¢6 BM = 3BC — 2AB = AM — AB = 3AC — 3AB — 2AB = AM = 3AC — 4AB.

Mit khéc CN = kAC + 2BC = AN — AC = kAC + 2(AC — AB) = AN =
, k 1
Vi A, M, N thang hang nén —;’_3 =3 Suy rak:—g.
3

ay k= ——.
Vay 5

Chon dap an @

(k+3)AC — 24B.

O

<> Cou 175. Cho tam giac A, ABC c6 I 1a 3 trung diém ctia BC' . Goi M, N, P lan lugt 1a cac diém xac dinh
bdi AM = mAB AN = nAI AP = pAC v6i mnp # 0. Tim diéu kién ctia m, n, p dé M, N, P thing

hang.
@mp:mn+np. 2mn:mp+np. ©2np:mn+mp. @Qmp:mn+np.
T — ———8
® Loi gidi.
Ta c6
MP = AP — AM = pAC — mAB
MN = AN — AM = nAl — mAB.
< a7 1 —_— n /—— —> —> n —> n—
Ma AT = 5(ABJ“40)suym]\ﬂ\r:§(AB+AC)—W1B:(§—m)AB+§AC.
n_on
Do mnp # 0 nén M, N, P thiang hang khi va chi khi 2_ %@Qmp mn + np.
Chon dép E’m@ O

¢ Cdu 176. Cho tam giac ABC . Goi D, E lan luct la cac diém thoéa mén BD = %E&, AE = %A_é

y J/ J J
[
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y J/ J J

Diém K tren AD thoa man AK = %A—D) (v6i — 1a phan sb t6i gidn) sao cho 3 diém B, K, E thiang hang.

Tinh P = a2 + b2.

(A P=5. ® P=13. ©P=2. (D) P =10.

® Loi gidi.
Vi 4B = [ A0« B + BE = [AB + ; BC B

Sallis!

B c
Tacéﬁ:ﬁ+ﬁ:ﬂ+wﬁ:ﬂ+m(@+§5): (1—x)§71+:v§3.
Ma BB = 2 BC nen BK = % BC + (1 - 2)BA
Vi B, K, E thing hang (B # E) nén c6 m sao cho BK = mBE.

—  3me—— 20— —
Do d6 c6: %BC + TmBA - %‘Bc +(1—2)BA.

m 2T\ == 3m —_—
DOBC;BAkh()ngcﬁngphlrdngnén%—g:0;37m+x—1:0.Tfrd()suyrax:g;m:g.

Yy 1
SuyraAK:§AD.VayP=a2+b2:10.
Chondépén@ O




4. Véc-to tfrong mat phdng toa do

VEC-TO TRONG MAT PHANG TOA b0

Bt
N

A-TOM TAT LY THUYET

I Toa d6 ciia véc-to

<> Pinh nghia 4.1.

@ Truc toa do (con goi 1a truc, hay truc s6 ) la mot du’dng thing ma trén d6 da xac dinh mot diém O
va mot véc-to ¢ co6 do dai bang 1. Dlem O goi la goc toa do, véc-to Fl goi 1a véc-to don vi cla truc.
Diém M trén truc biéu dién sé zo néu OM =x01.

o7 M
0 1 o T

® Tréen mat phéng, xét hai truc Oz, Oy co chung gdc O va vuodng goc véi nhau. Véc-to don vi trén truc
Ox la z véc-t6 don vi cla truc Oy la ] Heé gom hai truc Oz, Oy nhu vay dugce goi 1a hé truc toa do
Ozxy. Dlem O goi la goc toa do, truc Ox goi la truc hoanh, truc Oy goi 1a truc tung. Miat phang chia
hé truc toa do Ozxy goi 1a mit phing toa do Ozy hay mit phing Ozy.

Y
M
Yo |---------
|
l
— |
U |
|
l
1 l
— |
J - !
7 |
|
0] 1 To T

® Véi mdi vée-td U trén mit phing Ozy, c6 duy nhat cap s6 (zo; o) sao cho @ = 207 +y0J - Ta n6i
vée-to U ¢6 toa do (wo;yo) va viet U = (zo;yo) hay @ (zo;y0). Cac s6 xg, yo tuong ting duge goi la
hoanh do, tung do cla u.

CHUY

Hai véc-to bang nhau khi va chi khi ching c6 cling toa do.

/
r=2x

y=1y.

U(z;y) = 0(a'y) & {

B} siéu thirc toa do clia cac phép todn véc-to

$® Dinh 1i 4.1. Cho hai véc-to ¥ = (x;y) va v = (2;y'). Khi dé

e U+ T =(+25y+y); eu—-T=(@—2y—1v); eku=(kz;ky), véik eR.

CHU Y

y J/ J J

’J Véc-to T(2';y') cling phuong véi vée-td @ (z;y) # 0 khi va chi khi ton tai s6 k sao cho 2/ = kz,
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/ /

y = ky (haylax;:%néu:vy#O).

| $> Dinh 1i 4.2. Néu diém M c6 toa do (x;y) thi véc-to OM c6 toa do (z;y) va do dai ‘OM‘ = /72 + 2.

CHU Y

Véi véc-to U = (z;y), ta lay diém M (z;y) thi @ = OM. Do do, |@| = }OM’ = /22 + 2.
Chéng han, véc-tc ¥ = (2;—1) c6 do dai 1a |7| = /22 + (—1)2 = /5.

—Q

$> Dinh li 4.3. V6i hai diém M (x;y) va N(z';%y') thi MN = (2" — z;y' —y) va khodng cach giita hai diém
M, N la MN = ‘MN‘ — /@ 202+ (¢

‘ CHU Y .
a) Trung diém M ctia doan thing AB c6 toa do la (xA tI5 YA+t yB).
)

2 ' 2
xA+$B+wc,yA+yB+yc>
3 ’ 3 ’

b) Trong tam G cta tam giac ABC' c6 toa do la (

B-CAC DANG TOAN

& Dang 1. Tim toa dé ctia mét diém va dé dai dai sé clia mét véc-

to trén truc (O; ©). Tim toa dé cla cdc véc-to v + 0,0 — 7,ku

Can ctt vao dinh nghia toa do ctia diém, do dai dai sd clia véc-to va cac cong thitc toa do clia véc-to
— —> — —> 7 —>
U+ v,u — v,ku.

@ Diém M c6 toa do a < OM = a.€ vé6i O la diém gbe.
© Véc-to AB c6 do dai dais6lam = AB & AB = m@.

© Néu A va B ¢6 toa do 1an luot 1a a va b thi AB =b — a.

. A+
® Toa do trung diém I cta doan AB : x; = %.
@ Néu ¥ = (u;u2), ¥ = (v;v2) thi @+ 7 = (u1 +vi;us +v2); @ — U = (ug — v1;us — v2);

kU = (k:ul; ]{JUQ), ke R.

D Vi du minh hoa

$>Vidu 1. Tren truc toa do (O; ), cho ba diém A, B, C véi: OA = 4,5¢, OB = —7,2¢, OC = —3,6%.
a. Xac dinh toa do cac diém A, B, C.
b. Tim toa do cac trung diém M, N, P theo thit tu ctia cac doan thing AB, BC, CA.

c. Tinh do dai céc doan thing AB, BC, CA.

® Loi gidi.
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o)
v

B ¢ Q ‘
~7.2 ~3.6 4.5

a. A(4,5), B(~7,2), C(~3,6).

rA+xB

b. Vi M la trung diém AB = x) = 5

= —1,35 = M(—1,35). Tuong tu ta dugc N(—5,4), P(0,45).

c. AB=11,7, BC =3,6, CA=28,1.

O

$>Vidu 2. Tréen truc toa do (O, €), cho ba diém A(1), B(—2), C(7). Tim toa do diém M sao cho AM +
3BM =2CM.

® Loi gidii.
B 04 ¢
—2 1 7
Goi M(z),tac6 AM =x—1, BM =xz+2, CM =2 -71.
Theo gia thiét ta suy raz — 1+ 3(z +2) =3(z — 7) & = = —26. O

$>Vidu 3. Trén truc toa do (O, €), cho cac diém A(2), B(—3), C(—6). Tim toa do ctia D(z) sao cho
DA +4DB < 3DC.

D Loi gidi.
¢ B Q<. ‘
—6 -3 T2
Ta c6: DA=2—2,4DB = —12 — 4z, 3DC = —18 — 3.
Theo gia thiét tasuyra2 — 2z — 12 —4x < —18 — 3z = x > 4. O

<> Vidu 4. _Trong mat pll)éng Ozy, cho @ = (—4;2), b= (5;8). Tinh toa do clia cic véc-to @ + 7;, a - 3,
32,53 +2b, (58 — 25).

25) = (30;6). O

SO ViI du 5. Trong mat phéng Oxy, cho cic véc-to @ = (4;—2), b= (—1;—1),¢ = (2;5). Hay phan tich

véc-td b theo hai véc-tod @ va C.

® Loi gidi.
1
> (-1=4m+2n m=-—g
Gidst b =ma +nc &
—1=-2m+45n n:—l
1 1 g
. _’:__—>__—> 0
Vay b 8a 1€
e 2 —> - 1 > N . — —> -
O Vidu 6. Trong mit phang Oxy, cho @ = (2;2), b = (—5; §> , ¢ = (x;7). Tim véc-to ¢ =4a — 3.

y J/ J J
A
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y J/ J J
® Loi gidi.
x =4z — 3.(—5)

Taco: € =40 —3b < 1

& x = —H. O

$>Vidu 7. Trong mit phing Oxzy, cho @ (1; —2); F(—3; 0); @ (4;1). Tim toa do cta ¢ = 2@ — 30 +7¢

® Loi gidi.
Ta c6 2@ = (2;—4);—3b = (9;0).
Ma ¥ =23 30 + ¢ = (15 —3) = ¢ (15;-3). O

D Bai tGp ren luyén

$>Bai 1. Trong mit phang Oxy, cho @ = (2;1), b= (3;4),¢ = (7;2).
a. Tim toa do ctia véc-to © = 2a — 3b + 2.

R
b. Tim toa do clia véc-td U saocho v +a = b — C.

c. Tim cac s6 k,h dé € =ka + hb.

® Loi gidi.

b. T+d=b-CoT=—a+0b—2C=(—6;1)
" . 22
- T=2k+7 == 22 3
c. =kd+hb & & 5 Suyra ¢ =—da—-b
2 =k +4h ho 37 5 5
5
]
$>Bdi 2. Trong mit phiang Ozy, cho @ = (—1;3), b= (0;5), @ = (5; —2). Tinh toa do clia cic véc-to u,
U dinh béi:
a) W=20+3b—42
b) 4T + 2T =2b — 3¢
® Loi gidi
a) Ta c6: 2@ = (~2;6), 35 = (0;15), 47 = (20; -8), 2@ + 3% = (~2;21).
= T =23 +30 — 4T = (—22;29).
i — — - 7 3.,
b) Taco: 4ad +20 =2b -3¢ =0 =-2a+ b —5¢
1
ma —27 = (2 —6), 23: (75,—3>, 0@+ T = (2:-1)
- 3 11
= v a+b 5 ¢ ( 5 >
]

<o Bai 3. Trong mat phéng Ozy, cho @ = (1;2), b = (=5;1),¢ = (z;7). Tim toa do cta véc-to ¢ =
2d +3b.

® Loi gidi.
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y J/ J J

2w+ 3. (—
r=2043.(5) Ly 0

Taco: € =20 +3b <
7=92+3.1

<> Bai 4. Trong mat phang Oxy, cho @ = (2;1), b= (3;4), ¢ = (7;2). Tim toa d0 ¢ = m.d + n.b.

D Loi gidi.
22
N N N 7=2m+3n m=
Ta co: ¢ =m.@ +n.b < = 0
2=m+4n ne_3
=
$»Bai 5. Trong miat phing Ozy, cho @ = (—=2;1), b = (3;4) va @ = (0;8). Tim toa do  théa ¥ + @ =
b —7C.
® Loi gidi.
Tac6T+a=b-CoT=-aT+b-Co = —(=2;1)+(3;4) = (0;8) ¥ = —(—2;1) +(3;4) — (0;8) &
Z = (5:-5). 0
$>B&i 6. Cho @ = (0;1), b = (~1;2), @ = (—3; —2). Tim toa do ctia @ = 3@ +2b — 47C.
® Loi gidi.
Ta ¢6: 38 = (0;3), 2 = (—2;4), —4@ = (12;8) nen T = (10; 15). O
> Bai 7. Trong mat phing Ozy, cho @ = (2;1), b = (3;4), @ = (7;2). Tim m van dé € =md +nb.
® Loi gidi.
Ta c6: m@ +nb = (2m + 3n;m + 4n).
22
- 2 3n="17 m=—
Ma: @=md +nbe mion=I, 53 O
m+4n = 2 n—=—o.
)
$>Bai 8. Trén truc Ox cho céc diém A(2), B(—2). Tim diém M (z) thda méan didu kien MA.MB < AB°.
® Loi gidi.
Taco: MA=2—x, MB= -2 —xz, AB = —4.
MAMB<AB & (2-2)2+2)> -16 122 —8< 0 & —2V5 <z < 2/5. 0

$>Bai 9. Tren truc toa do (O; €), cho ba diém A(—4), B(9), C(-3).

a. Tim diém M (z) thoa man diéu kien AB = 2C'M.

b. Tim diém P(z) théa man diéu kien PA +2PB + 3PC < 0.

— —~—2

c. Tim diém Q(z) théa man dicu kien QA.QB < QC

® Loi gidi.
_ _ B 7
a. AB =13, 2CM = 2x + 6. Theo gia thiét tasuyra13=2x+6 <z = 3

b. PA=—4—x,2PB =18 — 2z, 3PC = —9 — 3.
Theo gia thiét ta suyra -4 — 2+ 18 —2x —9-32 <0<z >

| Ut

c. QA= —-4—-2,QB=9—1, QC = -3 — .

278/418 ’




Chuong 4. Vécto

y J/ J J

P 45
Theo gia thiét ta suy ra (—4 —z)(9—z) < (-3 —2)> &2 > TR

0

$>Bai 10. Tren truc toa do z’Ox cho ba diém A, B, C ¢6 toa do lan lugt 14 9, —6, 2. Tim cac diém doi
xitng v6i diem A va B qua C.

® Loi gidi.
Goi A’, B’ 1an lugt la diém déi xing v6i diém A va B qua C.
TA+ XA

Vi C la trung diém ctia doan AA’ nén ¢ = 5

Tuong tu ta suy ra xgr =4 + 6 = 10.

=>xy =2x¢c—x4=4—9=-5.

& Dang 2. X4c dinh toa dé clia mét véc-to va méot diém trén mat phéng toa doé Oxy

Trong mit phiing Ozy, véi diém M tity ¥, luon ton tai duy nhat hai sé thuc z,y sao cho OM = 27 +y 7.
Bo hai s thuc (x;y) duge goi la toa do clia vée-to OM, ky hieu OM = (x;y) hay OM (z;y).

A © Toa do ciia vée-to don vi i la (1;0), tic la i = (1;0).
®@ Toa do ciia véc-ta don vi j la (0;1), tic la § = (0;1).
@ Toa dé cia véc-to-khong la (0;0), tic la 0= (0;0).

Néu biét toa do ctia hai diém A, B thi ta tinh toa do ctia véc-to AB theo cong thic

R g

AB = (zp — TA;YB — YA)-

B Viduminh hoa

$> Vidu 8. Trong mit phing Ozy, cho hinh binh hanh ABCD c6 A(3;2), B(2;—1), C(—2;—2). Tim toa
do diém D.

® Loi gidi.

Goi D(z;y). Ta co AD = (x —3;y —2), BC = (—4;-1).

Vi AD = BC nén r-3=-4 = v=-l1
y—2=-1 y=

Vay toa do diém D la (—1;1). O

$>Vidu 9. Trong mit phang Ozy, cho tam giac ABC. Goi M(4;—1), N(3;0) va P(4;2) 1an lugt 1 trung
diém cac canh BC,CA va AB. Tim toa do cac dinh ctia tam giac ABC.

o Li gidi.

279/418 ’




4. Véc-to tfrong mat phdng toa do

V' J J J
Ta c6 NA = (x4 — 3;yA),]\W5 = (0;3).
Vi NAPM 1 hinh binh hanh nen NA = MP
- {:;;A—:a:o - {xA:?,
ya =3 ya =3.
Vay toa do dlem A la (3 3)
Tuong ty, tit MC = PN, MB = NP ta tih dugc B(5;1),C(3;—3). O

$>Vidu 10. Trong mit phang Oxy, cho hinh binh hanh ABCD co AD = 3 va chiéu cao ting v6i canh AD

bang 2 86¢ BAD = 30°. Chon hé truc toa do (A; ¢ T 7) sao cho 7 va AD cuing huéng. Tim toa do cia cac
véc-to AB BC CD va AC.

o Loi gidi.
B C
! !
A H D
Ké BH 1. AD. Tacé BH =2, AB=4, AH = 2\/3.
Do d6 ta c6 A(0;0) __(’22,0 52), D(3;0).
Suy ra AB = (2;2), BC = (3; ),C’D:(—Q;—2),AC:(5;2). O

D Bai tGp ren luyén

$>Bai 11. Trong mat phing Oxy, cho tam gidac ABC c¢6 A(—1;4), B(2;6), C(1;1). Tim toa do diém D
sao cho tit giac ABCD la hinh binh hanh.

® Loi gidi.
Goi D(z;y). Ta co AD = (x+ Ly —4), BC = (—1; —5)
ViAD =BCuen { " " =7
y—4=-5 y=—1.
Vay toa do diém D 1a (—2;—1). O

$>Badi 12. Trong mat phing Oxy, cho bén diém A(1; 1), B(2;2), C(1;-5), D(3;1). Chitng minh ring
hai dudng thang AB va CD song song v6i nhau.

® Loi gidi.

Tacoﬁ (L:3); CD = (2;6).

Suy ra CD = 2AB. Do d6 hai dudng thang AB va CD song song hodc trung nhau.

Ta c6 AC = (0; —4) va AB = (1;3) khong ctuing phuong vi I # ?4

Vay AB J| CD. O

- —

<> Bai 13. _Cho tam giac déu _ABC canh a. Chon he tryc toa do (O; i, j), trong d6 O la trung diém ctia
canh BC, i cung huéng v6i OC j cung huéng vaéi OA.
a) Tim toa do cac dinh cla tam giac ABC;
b) Tim toa do trung diém F cta canh AC;
¢) Tim toa do tam dudng tron ngoai tiép tam gidc ABC.

o Li gidi.
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V' J J J
B

. a, . a
a) Ta c6 B (—5,0), C <0, 2).
Vi AABC la tam giac déu nén AO = %g.
Suy ra A (0; %3 .

a av3
byE|l-—;— ).

2 (57)
c¢) Goi I 1a tam dudng tron ngoai tiép AABC.
Tac6 O = o4 = V3.
3 6

Suy ra I <O; %ﬁ) O

%& Dang 3. Tinh toa dd trung diém - trong tadm

Phuong phéap giai, kinh nghiém giai.

TA+xB
TM = —(Ff—
M 1a trung diém AB < 2
yat+ys
yM:T
rA+2TB+ 2C
G = —5
¢ 10 trong tam tam glic ABC < va+ v+ 3
- .

B Vidu minh hoa

$>Vidu 11. Trong mit phiang Oxy, cho hai diém A(1;4), B(—2;6). Tim toa do trung diém ctia doan thang

AB.
® Loi gidi.
Goi M (xpr;ya) 1a trung diém AB, khi do:
.CI:M—T ZUM—T Ty = ——
& & 2
_Yyatys _4+6 o
2 yM = M=
VayM<_7;5). O

$>Vidu 12. Trong mit phang Oxy, cho hai diéem A(—1;2), B(1;4), C(—1;—2). Tim toa do trong tam ciia
tam gidc ABC.

o Loi gidi.
Goi G (zg;yg) la trong tam tam giac ABC, khi do:
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y J J J
A+ + 20 —14+1-1 —1
rg=—— rg=—"-——+ ra = —
G 3 - G 3 - G 3
_Yyatystyc _2+44-2 _ 4
viy 6 (Sh). 0
ay 33

$> Vidu 13. Trong mit phing Ozy, cho ba diém A(3;1), B(2;2), G(2; —1). Tim toa do diém C biét G 1a
trong tam tam gidc ABC.

® Loi gidi.

Goi C (zc;y0) -

Ta co:

TA+TB+ 2C _3+2+xc

To = 2

3 o 3 o xczl
_ Ya+ys+Yyc 1+2+yc yco = —6.
Yo =—"35 _1:T

Vay C (1;—-6). O

$> Vidu 14. Trong mit phiang Ozy, cho hai diém A(—2;0), B(0;—4). Goi M la trung diém ctia AB, tim
toa do trong tam tam giac OBM.

® Loi gidi.
Goi G (z¢;ye) 1a trong tam tam giac OBM, M (xpr;yar) 1a trung diém AB.
Ta co:
e
M= fam=-1
YA tysB < = -2
Ymo= YMm = =2
- _xo+Tp+TM - _—_1 1
U TS L R S
Yo +YB+Ym —4 -2 _
Yo = "5 Y = Yo = —2
1 3

$>Vidu 15. Trong mat phang Ozy, cho tam gidc ABC biét A(1;5), B(—4;—3), C(2;—1). Goi G la trong
tam ctia tam gidc ABC, tim toa do diém G’ 1a diém déi xing ctia G qua B.

® Loi gidi.
Goi G (za;ya), G' (xg; yg)- Ta co:
A+ 2B+ 20 1—4+2 -1
xg=——"-—">= rg=—"— TG = —

G 3 - G 3 - G 3
_yat+ys+yc 5—3—-1 1
-5 le=—5— le=j5

Vi G’ 14 4nh déi xiing ctia G qua B nén B la trung diém ctia GG'. Ta c6:
—1 —-23
{xG/ =2xp — zq re = 2.(—4) - 3 TG =5
=
;= — 1 —19
—-23 —19
Vay G (—; —) : -
ENTET 3
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D Bai tGp ren luyén

y J/ J J

$> Bai 14. Trong mit phiang Ozy, cho hai diém A(0;2), B(—3;—2). Tim toa do trung diém ctia AB.

® Loi gidi.
Goi M (xp7,ya) 1a trung diém AB, khi do:
. rA+2TB - 0-3 .
M= —F M= —F5— -2
2 2 TM =
2
_watys T o 2-27)
32 Ym = B) YMm .

Vay M <_7;o> . O
$>Bdi 15. Trong mit phing Oxy, cho ba diém A(—1;2), B(5;—2), C(—2;1). Tim toa do trong tam ciia
tam giac ABC.

® Loi gidi.

Goi G (zg; yg) la trong tam tam giac ABC, khi do:
po = TAtTBYEC (0 1452 2

G — 3 - G = 3 - G = 3
y _Yatys+tyc 2-2+1 1
Vay G (—; —) . -
w53
- g 2 5
¢S Bai 16. Trong miat phang Ozy, cho hai diem A(—1;1), D (—1; 5) .
a) Tim toa do diém B biét D la trung diém doan AB.
b) Tim toa do diém M déi xing véi A qua B.
o Loi gidi.
a) Goi B (zp;yp) .
Ta co:
;] 1_—1+xB
rp = 2 -+ = 9 rB = -1
4 iS4
yD:yA+yB 5 _1+uys yp = 4.
2 2 2
Vay B (—1;4).
b) Goi M (zpr;yar) 1a diém déi xing véi A qua B, khi dé B 1a trung diém ctia M A.
Ta co:
Ty =22 — XA xy =2.(-1)—(-1) xy = —1
= =
Ym = 2YB — ya ym =24-1 ym =T.
Vay M (—1;7).
Il

$>Bai 17. Trong mit phang Oxy, cho tam gidac ABC biét A(—3;2), B(4;3) va diém C ndm trén truc Ow.
Tim toa do trong tam G clia tam giac ABC va diém C, biét G nam trén truc Oy.

® Loi gidi.
Goi G (0;ya), C (z¢;0)
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y J J J
TA+ B+ 20 —3+4+xc _
rg=—"—7—— 0= . zo=—1
Ta co: Cyatystye 24340 T \ye=2
o=y ve= T3 3
5
VayG<0;§), C(-1;0). O

> Bai 18. Trong miit phing Ozy, tim toa do trong tam clia tam gidc ABC, biét trung diém clia cac canh
AB, BC, AC lin lugt 1a M(2; 1), N(2;4), P(3:0).

® Loi gidi.
Goi A(za;94), B(zB;yn), C (zc;yc) la toa do ba dinh ctua tam gidc ABC.
G(z¢;ye) la trong tam tam giac ABC.

Ta co:
TA+xB yat+ys _
— =M s = YM
2 2
$B+$C:xN v yB-l-yc:yN
2 2
5BA+~’UC:CC yA-l-yc:
2 P 2

- {:cA+xB+xc=xM+:cN+xp
YA +YB +Yc =Ym + YN +yp.

xA+xp+2C T+ TN+ TP 24+2+(-3) 1
SEG:—2 x :—3 rq = 3 :g
Khi do:
4o _Yyatystyc < _Ymtyn+yp < _1+440 5
Yya 3 ya 3 yg——3 =3
15
Va G(—;—). O
YE\33

& Dang 4. Chitng minh ba diém thdng héng, diém thuéc dudng théng

Stt dung cac diéu kién can va du sau:
© Hai vécto @ va b # 0 ciing phuong khi va chi khi tdn tai s6 k sao cho @ = kb,
©@ Ba diém phan biet A, B, C thing hang khi vi chi khi hai véc-to AB va AC cimg phuong.

® Diém M thudc dudng thing AB khi va chi khi ba diém M, A, B thing hang.

D Vi du minh hoa

$>Vidu 16. Trong mit phing Ozy, cho ba diém A(—1;1), B(1;3), C(2;4).
a) Ching minh ba diém A, B, C thang hang.

b) Dudng thang AB cét truc Oz tai diém M. Tim toa do diém M.

® Loi gidi.

—> —> — 2—»
a) Taco: AB = (2;2) va AC = (3;3) = AB = §AC’.
Suy ra hai véc-to AB va AC cting phuong. Do d6, ba diém A, B, C thing hang.

b) Vi Dudng thang AB cit truc Oz tai diétm M nén ba diém M, A, B thing hang. Suy ra hai véc-to AB va
AM cung phuong. N
Goi M (z;0) thuoc truc Ozx. Ta c6: AB = (2;2) va AM = (v + 1;—-1).
— — 1 1

AB va AM cung phuong < rrl_ 2 Sxr=-2.

2 2
Vay M(—2;0).
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y J/ J J
[

> Vidu 17. Trong mat phang Ozy, cho ba véc-ta @ = (1;2), b = (=3;1) va @ = (6;5). Tim m dé véc-to
% =md + b ciing phuong vé6i €.

® Li gidi.

Ta c6: ﬂ’:m5’+3:(m—3;2m+1).
m—3 2m+1

Suy ra: U cung phuong véi ¢ < G p e m= -3.
Vay m = —3.
]

$>Vidu 18. Trong mit phang Ozy, cho ba diém A(5;5), B(6;—2), C(—2;4).
a) Ching minh ba diém A, B, C la ba dinh clia mot tam gidc.

b) Tim toa do diém D sao cho ABCD la hinh binh hanh.

® Loi gidi.

a) Ta c6: AB = (1;—7) va AC = (—7;—1).
Vi — # :—I nén hai vée-to AB va AC khong cting phuong.
Suy ra ba diém A, B, C khong thang hang. Do d6 A, B, C la ba dinh clia mot tam giac.

b) Goi D(z;y). Ta coé: AD = (x —5;y —5) va BC = (—8;6).

ABCD la hinh binh hanh & AD = BC & &
y—5==6. y=11.

Vay D(—3;11).

$>Vidu 19. Trong mit phing Ozy, cho hai diém A(—2;1) va B(—4;5).
a) Tim trén truc Oz diém C sao cho ABCO la hinh thang c6 canh day 1a AO.

b) Tim toa do giao diém I ctia hai dudng chéo ctia hinh thang ABCO.

® Loi gidi.

a) GLQE C(ﬂ) thuoc truc Oz. Vi ABCO la hinh thang c¢6 canh day 1a AO nén AO J// BC. Suy ra hai véc-to
AO va EC)’ cung phu’dng._)
Ta c6: AO = (2;—1) va BC' = (x + 4; -5).
— == r+4 =5

AO va BC cung phuong < —5 =1 & =06.

-1
Vay C(6;0).

b) Goi I(x;y) la giao diém hai duong chéo OB va AC ctia hinh thang ABCO.
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4. Véc-to tfrong mat phdng toa do

y /£ J 7

[«)

77

-5 44 43 22 1 O 1 2 4 i T

Ta ¢6: O = (z;y), OB = (—4 )Zf’_(xmy 1), AC
Ta c6: O, I, B thing hang@OI va OB cung phu‘dng%:

= (8 —1).
% S5x 4+ 4y =0 (1).

s 2 -1
Lai ¢6: A, I, C thang hang < AT va AC cuing phuong ;_ N 8y =6 (2).

S5z +4y =0 =73
<~

Tu (1) va (2) ta ¢6 hé phuong trinh:
(1) v (2) ta c6 he phuang {x+8y=6.

2
Vay I (—— §>

D Bdi t@p rén luyén

$>Bai 19. Trong mit phang O:cy, c@m diém phan biét A(scA, ya) v& B(zp;yp). Ta néi diém M chia
doan thing AB theo ti s6 k # 1 néu MA = kMB. Chiing minh rang:

ra — kxp
1-k

_ya—kys

o 1-k

TN =

D Loi gidi.
xa— kxp
xA—xy = k(g —200) 1—k

N
ya —ym = k(ys — ym). _ ya—kysp
UM T T

JETIT S — M =
Ta c6: MAszB@{

. TA+ TR

M= — 5

Khi k = —1 thi 2 M 1a trung diém ciia doan thing AB. 0
yar = YA+ YB

2

$>Bai 20. Trong mat phang Oxy, cho tam gidc ABC véi A(0;2), B(1;1) va C(—1;—2). Cac diém A’, B/,
R g 1
C’ 1an lugt chia cac doan thang BC, CA, AB theo céc ti s6 3 -2, —1.

a) Tim toa do cac diém A', B', C'.
b) Chitng minh ba diém A’, B’, C’ thang hang.
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y J/ J J

o Loi gidi.
a) Ta co:
A'B = %ATC) = A'(3;4).
B'C=-2B'A= B’ <——; —).
= 3'3
"A— _C'B /(_,_>‘
C = (' 55
b) Ta c6: A'B' = <—?0;—?0) va A'C' = (—g;—g) = A'B' = §A’C'.

Suy ra hai véc-to A’B’ va, A’C’ ciing phuong. Do do6, ba diém A’, B’, C’ thing hang.

0

$>Badi 21. Trong mit phiang Oxy, cho hai diém A(5;0), B(3; —2). Dudng thing AB cit truc Oy tai diém
M. Trong ba diém A, B, M, diém nao nim giita hai diém con lai?

® Loi gidi.

Vi Dudng thing AB cét truc Oy tai diém M neén ba diém M, A, B thing hang. Suy ra hai véc-to AB va AM
cling phuong. N N

Goi M (0;m) thudc truc Oy. Ta c6: AB = (—2;—2) vi AM = (—5;m).

L _5
AB va AM cung phuong < 5= T = -5,
— _— — 2—)
Suy ra M(—2;0). Khi dé, ta c6: AB = (—2;-2) va AM = (—5;—5), suy ra AB = gAM.
Vay diém B nam giita hai diém A va M. O

- 2 2 1
$>Bai 22. Trong mit phang Ozy, cho ba diem A(6;4), B(3; —-2), C (5, 2).

a) Tim trén truc hoanh diém M sao cho M A + M B dat gi4 tri nhd nhat.

b) Tim trén truc hoanh diém N sao cho NA + NC dat gia tri nhd nhat.

® Loi gidi.
a)

Ta c6 hai diém A vd B ndm vé hai phia déi véi truc hoanh. y
V6i moi M € Oz, ta c6 MA+ MB > AB va dau bang xay ra A
khi v& chi khi ba diém A, M, B théng hang.

Vay M A+ MB c6 gia tri nhé nhat 13 bang AB, dat dugc khi M
la giao diém ciia ctia dudng thing AB va truc hoanh.

Vi M li giao diém clia ctia dudng thing AB va truc hoanh nén
ba diém M, A, B thiang hang. Suy ra hai véc-to AM va AB cling

S

SN}

—

phuong. N N M
Goi M(x;0) thudc truc Ox. Ta c6: AM = (x — 6;—4) va AB =
_3._ o1 2 4 8 x
(—3;—6).
B
- = x—6 —4
AB va AM cung phuong < —3 — % S a =4
Vay M (4;0).
b)
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y J/ J J

Ta c6 hai diém A va C nim vé mot phia déi véi truc hoanh. y
Goi €' 1a diém dbi xiing véi C' qua truc hoanh. Khi dé, ta c6 ) A
1 3
C’ <—; —2>.
2 3
Véi moi N € Oz, ta c6 NA+ NC = NA + NC' > AC’' va dau o /
bing xay ra khi va chi khi ba diém A, N, ¢’ thing hang. 2 T\ /
Vay NA+ NC c6 gia tri nhé nhat 1a biang AC’, dat duge khi N ] /
la giao diém ciia cia duong thing AC’ va truc hoanh. 1 /
Vi N la giao diém ctia ctia dudng thing AC’ va_truc hoanh nén i \M
ba diém N, A, ¢’ thing hang. Suy ra hai véc-to AN va ACT cling O ! 4 z
phuong. Tt
N4
'
. ~ = =i 11
Goi N(x;0) thuoc truc Ox. Ta c6: AN = (z — 6;—4) va AC' = 5 —6 ).
— — —2(x—6 —4 7
AN va AC’' cung phuong < “2z=6) = — Sr=—.
. 11 —6 3
Vay N (—; 0).
ay 3
Il
$>Badi 23. Trong mat phang Oxy, cho ba diém A(6;4), B(2;3), C(—2;1).
a) Tim trén truc tung diém M sao cho |[M A — M B| dat gia tri 16n nhat.
b) Tim trén truc tung diém N sao cho [NA — NC| dat gia tri 16n nhat.
® Loi gidi.
a)
Ta c¢6 hai diém A va B nim vé mot phia doéi véi truc tung. y
Vé6i moi M € Oy, ta c6 < . A
khi v& chi khi ba diém A, M, B thing hang. _—
Vay |MA — MB]| c6 gia tri 16n nhat la bang AB, dat dugc khi 3
M 1a giao diém ctia cia duong thang AB vi truc tung. 'ﬁ
Vi M la giao diém ctia ctia dudong thing AB va truc tung nen ba 2
diém M, A, B thing hang. Suy ra hai véc-to AM vi AB cling .
phuong.
O 4 f x

Goi M(0;y) thudc truc Oy. Ta c6: AM = (—6;y — 4) va AB = (—4;—1).
L —6 y—4 5
AM va AB cung phuong < = y—= Sy = R

-1
~ )

b)
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y J/ J J
Ta ¢6 hai diém A vad C nim vé hai phia ddi v6i truc hoanh. Y
Goi €’ 1a diém d6i xiing véi C' qua truc tung. Khi do, ta c6 4 A
C'(2;1). . P
V6i moi N € Oy, ta c6 [NA— NC| = |[NA — NC'| < AC' va 3 /
dau bang xay ra khi vi chi khi ba diém A, N, C’ thing hang. 2 //
Vay |[NA— NC| c6 gia tri 16n nhat 1a bing AC’, dat dugc khi C .
N la giao diém ctia ctia dudng thang AC’ va truc tung. 5 c’
N /.
P —1\/N i 1 x

Vi N la a giao dlem cia ciia duong thing AC’ va truc tung nén ba diém N, A, C’ thing hang. Suy ra hai
véc-tos AN va ACT cling phuong. N
Goi N(O y) thuoc truc Oy. Ta co6: AN = (—6;y —4) va AC" = (—4;-3).

1

—4
AN va ACT cling phuong < _—Z = y_—3 Sr=-7.
1
ay N (0;—= ).
Vay (0’ 2)
]
C-BAI TAP TONG HOP
<O Bai 24. Trong mat phing Ozy, tim toa do clia cac véc-to sau:
a) @ =—5i;
b) b =7 EN
c) §:—3i_)-|-8j; .
d) d=0,57 —115.
® Loi gidi.
a) @ =-5i = (~50);
b) b =75 =(0;7);
c) Z:—3i_>+8j :_)(—3,8),
d) d =0,57 —115 = (0,5, —+/11) O

> Bai 25. Trong mit phang Owxy, cho ba diém A(—3;—1), B(1;1) va C(7;4).

a) Tim toa do cua AB BC. Chitng minh A, B, C thing hang.
b) Chitng minh A, B, O khong thédng hang. Tim toa do trong tam G cilia tam giac ABO.
c¢) Tim toa do diém D trén truc hoanh dé A, B, D thing hang.

® Loi gidi.
a)Ta co6 AB = (4; 2),B_C> = (6;3).
Suy ra AB = ;B_C)

Do d6 hai véc-td AB , BC cting phuong.
Vay A, B, C thang hang.
b) Ta ¢6 A0 = (3;1). Suy ra AB va A0 1a hai véc-to khong ciing phuong.
Do d6 A, B, O khong thing hang.
Toa do trong tam G cta tam giac ABO
rzoa+2axp+20 —-3+14+0 =2

,CIZG': 3 — —_
YA +yYB + Yo —1-|-:i-|-0
yGg = = =0.
3 3
2
Va G(——;O).
ay 3




4. Véc-to tfrong mat phdng toa do

¢) Vi D € Oz nén D(z;0) vaAD = (z+3;1)

Do A, B, D thing hang nén AB AD cung phuong

:L‘—|—3 1 1
4 2

Vay D(—1;0).

y J/ J J

$> Bai 26. Trong mit phang Ozy, cho ba diém A(—2;3), B(2;4) va C(1;-2).
a) Chiing minh A, B, C la ba dinh ctia tam giac.

b) Tinh toa do véc-to AM véi M 1a trung diém ctia BC.

c¢) Tinh toa do trong tam G cua tam gidc ABC.

® Loi gidi.
a) Ta c6 AB = (4;1) va AC = (3;—5).
4 1 —_—> —_—>
Vi 3 #* = nén AB va AC khong cuing phuong.
Suy ra A, B, C khong thang hang.
Vay A, B, C la ba dinh ciia mot tam giac.
b) Goi M (z;y) la trung diém ctia BC. Ta c6
241 3

422

2
=1.
DodoM(g, >

Vay AM = <;, —2).

c) Goi G(z;y) 1a trong tam tam giac ABC'. Ta c6
—24+2+1 1
3+ 43— 2 3

wl ot |l

y:

135
Vi G( )
WH\3'3

$> Bdi 27. Trong mat phang Oxy, cho tam gidc ABC c6 A(—2;2), B(1;4), C(5;1).
a) Tim toa do trung diém I ctia AC.
b) Tim toa do diém D sao cho tit giac ABCD la hinh binh hanh.

® Loi gidi.
a) Goi I(z;y) 1a trung diém ciia AC. Ta c6
—245

3
2

33
VayI<2 2)

b) Vi tit gidc ABCD 1a hinh binh hanh nén I 13 trung diém ctia BD.
rp+1 3
=3 1=3 =2
Suy ra 24_4 % & D+ & D
YD — yp+4=3 xp =—1.
2
Vay D(2;—-1).

a) Tim toa do trong tam G cta tam giac ABC.
b) Tim toa do diém D sao cho titc gisdc BGC D 1a hinh binh hanh.

$>Badi 28. Trong mat phang Oxy, cho tam gidc ABC c6 A(2;—1), B(=3;5), C(4; 7).

® Loi gidi.
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y J/ J J
a) Goi G(z;y) la trong tam tam giac ABC. Ta c6
2-3+4
=3 = =1
_iFs-7
y=——73—=
Vay G(1; -1
b) Tac6 CD = (zp —4;yp + 7), GB (—4; 6).
Vi BGCD 1a hinh binh hanh nen CD = GB
4= 4 —=0
54 D = D=
yp +7=06 yp = —L
Vay toa do diém D 1a (0; —1). O
> Bai 29. Trong miat phang Ozy, cho A(1;6), B(2;2) va C(—2;3).
a) Chitng minh ba diém A, B, C tao thanh mot tam giéc.
b) Tim toa do diém D sao cho ABC'D 1a mot hinh binh hanh.
c¢) Tim toa do diéem E(z;—2) sao cho A, B, E thing hang.
® Loi gidi.
D \\ A
C T~
B
E
a) Ta ¢c6 AB = (1;—4) va AC = (—3; -3).
1 —4 s S e
Vi 3 #* —3 nén AB va AC khong cuing phuong.
Suy ra A, B, C khong thang hang.
Vay A, B,C la ba dinh ﬁﬁ)a mot tam giac.
b) Goi D(z;y). Ta c6 CD = (x+2 Y — 3) BA = (—1;4).
Vi ABCD 1a hinh binh hanh nen CD = BA
r+2=-1 T = -3
= =
y—3=4 y=".
Vay toa dcf)_(}iém D la (=3;7).
c) Taco AE = (v — 1;-8), AB = (1; —4).
. —1 -
Vi A, B, E thang hang nén z = —i
Suy ra x = 3.
Vay E(3;-2). O
$> Bai 30. Trong mit phang Oxy, cho hai diém B(—3;2) va C(6;5). Tim toa do diém A thuoc truc tung

sao cho AB + AC bé nhét.

® Loi gidi.




4. Véc-to tfrong mat phdng toa do

y J/ J J

Vi A thudc truc tung nén A(0;y).

Ta c6 BA = (3;y — 2),3_5: (9;3).

Vizg=-3<0vaxzc=06>0mnén B va C nam vé hai phia déi véi truc tung.

Do d6 AB + AC bé nhét khi va chi khi A, B, C thang hang.

Suy ra hai véc-to B—A), BC cung phuong.

T&clag:%@y:&

Vay A(0; 3). O

$>Bai 31. Trong mat phing Oxy, cho hai diém M(—3; —4) va N(3;—2). Tim toa do diém P thuoc truc
Ozx sao cho PM + PN bé nhat.

® Loi gidi.

N/

Vi P € Oz nén P(z;0).

Viyy =—-4<0vhyy =—2<0nén M, N nam cung phia ddi véi Oz.

Goi N’ 1a diém doi xtng v6i N qua Ox.

Suy ra N'(3;2) va MN' = (6;6), MP = (z + 3; 4).

Ta c6 PM + PN = PM + PN’. Do d6 PM + PN bé nhét khi va chi khi PM + PN’ bé nhét.
PM + PN’ bé nhat

& P, M, N’ thing hang

& Hai vée-to MP, MN' cimg phuong

v —é(@x—l
6 6 -
Vay P(1;0). O
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y £ £ 77

¢S Bai 32. Trong mit phang Ozy, cho ba diém A(1; —2), B(0;4), C(3;2). Tim diém D sao cho D € Ox va
ABCD la hinh thang day 1a AB.

® Loi gidi.
Goi D(xp;0) la diém cam tim.

? SN ~ 24 = k(ze — 0—1=3k— k.
Dé ABCD 1a hinh thang thi AB = kDC (k > 0) < {QUB 74 = k(zc —op) { D

yB — YA = k(yc — yp) 4—(—2) =2k
k=3 (nhan)
10
Tp =

> Bai 33. Trong miit phing Oxy, cho tam gidac ABC. Goi G, I, H lan lugt 1 trong tam, tam dudng tron
ngoai tiép, tryc tam clia tam giac ABC. Tim toa do trong tam G biét 1(0;2), H(3;5).

® Loi gidi.
Kéo dai AT cat duong tron tai D.
Ta c6: ACD =90 = CD L AC mad BH 1 AC = BH song song
CD.
Twong tu ta cing ¢c6 BD song song HC.
= H CDB la hlnh blnh hanh
Taco: GA+GB+GC = 0.
Chen diém H vao ta suy ra 3GH+HA+ HB +HC’ =0.
Theo quy téc h1nh binh hanh ta c co HB +HC = HD.
Ta suy ra dmjc 3GH+HA+HD=70
& 3GH =2HT

{3(33‘]{—1'@) =2(xr —xp) {mng
~ 4

3y —ya) = 2(xr — xH) ya = 1.

Vay G (5;7).

<> Bai 34. Trong mit phang Ozy, cho ba diem A(5;3), B(2; —3), C(—2;1).

a) Chiing minh ring A, B, C 1a ba dinh clia mot tam giac.

b) Tim trén truc hoanh diém M sao cho ‘MA + MB + MC‘ dat gia tri nhé nhat.

c¢) Tim trén tryc tung diém N sao cho ‘m _4NB 4 9MC | dat gia tri nhé nhat.

® Loi gidi.
a) Ta co: AB = (—3;—6) va AC = (—7;-2).
Vi :—3 #* :—g nén hai véc-td AB va AC khong cting phuong.
Suy ra ba diém A, B, C khong thing hang. Do d6 A, B, C la ba dinh clia mot tam giac.

51
b) Goi G la trong tam tam giac ABC, ta ¢6: G (3 3)

Ta cé: ‘MA + MB + MC‘ - (3MG] — 3MG.
Do do,

Suy ra M <§;0).
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c) Goi I 1a diém théa man TA—4IB+9IC=70.

Goi I(z;y), ta co:

)
> —>

TA—4IB+9IC =0

r—5—4(r—-2)+9(x+2)=0
{y—3—4(y+3)+9(y—1):0.

6x+21=0
{61/—24:0.
T
3
y=4

6N7+(I71’—4f§+9f5)‘

GJW‘ — 6NT.

y J/ J J

Do d6, |[NA — ANB + 9MC‘ nhé nhat < NT nhé nhat < N la hinh chiéu ctia I trén truc tung.
Suy ra N(0;4).

U

giac

OMN ké tu O.

$>Bai 35. Trong mat phing Oxy, cho hai diém A(—3;3), B(—1;4). Duong théng di qua hai diém A va B
cat truc hoanh tai M va cit truc tung tai N. Tinh dién tich tam giac OM N va do dai dudng cao ciia tam

® Loi

gidi.

[y

w

No

[uiy

[uiry

Vi Duong thing AB cét truc Ox tai diém M nén ba diém M, A, B thang hang. Suy ra hai véc-to AM va AB
cung phuong.

Goi M (z;0) thudc truc Ozx. Ta co: AM = (x4 3;-3) va AB = (2;1).
AM va AB cung phuong < =— & r=-9

z+3 -3
2 1

Vay M(—9;0).
Vi Duong thing AB cét truc Oy tai diém N nén ba diém N, A, B thing hang. Suy ra hai véc-tc AN vh AB
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cting phuong. N N
Goi N(0;y) thuoc truc Oy. Ta c6: AN = (3;y —3) va AB = (2;1).
9

—_— = 3 -3
AN va AB cung phuong < 5= yT Sy = 5
9
Vi tam gidc OM N vudng tai O nén tam giac OM N c6 dién tich la:
1 1 9 &1
SroMN 20 @) 595 =7

Goi H la chan duong cao ké tit O ciia tam gidc vudong OM N. Khi do6, ta c6:

y J/ J J

L _ 1 1 1,4 5
OH? OM? ON? 81 91 81
1
Dodé,tac():OH2=%=>OH=¥. O
$>Bai 36. Cho bon diém phan biet A, B, C, D. Goi I va J lan lugt 1 trung diém ctia cac doan thing AB
va CD; P va @ lan lugt 13 trung diém ciia cac doan thing AC v BD; M va N lan lugt la trung diém ciia
cac doan thing AD va BC. Chting minh ring ba doan thing IJ, PQ vi MN cé cling trung diém.
® Loi gidi.
B
\
\\W\ c
[N
e _
BZGIRRN)
// \ N
A M D
Xét mat phang toa do Oxy. Gia st A(ai;az), B(by;ba), C(c1;c2) va D(dy;dz). Ta co:
a;+ b a2+b2> <61+d1 62+d2>
(mth sy
@ 2 72 J 2 72
. . b d b d
Suy ra trung diém ctia doan thang I.J ¢6 toa do la (al o ch i 1; a2 + b2 Z 2t 2) (1).
a1+01‘a2+62) (bl—l-dl'bg—i-dg)
© P( 2 72 @ 2 2 '
2 2 b d
Suy ra trung diém cta doan thiang PQ c6 toa do 1a <a1 Rl ch + dl; Gz + b2 Z 2t 2) (2).
a1+d1'a2+d2) <b1+61‘b2+62)
© M( 2 72 Y 2 72 )
Suy ra trung diém ctia doan thing M N c6 toa do la <a1 b 1-01 + dl; az + by Z c2t d2> (3).
Tit (1), (2) va (3) suy ra ba doan thang I.J, PQ va M N c6 ciing trung diém. O
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y J J J
D-BAI TAP TRAC NGHIEM
4> Cau 1. Trong hé toa do Ozy, biét @ =27 — 7. Khi d6 1_[ c6 toa do 1
&) (2;-1). (2:1). © 1;2 © (1;-2).

® Loi gidi.
7 c6 toa do 1a (2;—1).
Chon dap an @

> Cau 2. Trong mat phing toa do Oxy, toa do cla 7 1a bao nhieu?
A7 =(01). 7 =(~1;0). 7 = (0;0).

® Loi gidi.
Ta c6 vée-to don vi i = (1;0).
Chon dap an @

$> Cdu 3. Trong mat phang Oxy, cho A(1;3), B(2; —5). Tim toa do ciia véc-ta AB.
(A) AB = (2;—15). AB = (3;-2). (C) 4B = (-1,8). (D) 4B = (1;
® Loi gidi.
Toa do AB = (1;-8).
Chon dap an @

$>Cau 4. Trong mat phang toa do Oxy, cho ba diém A(1;3), B(2;—3), C(—2;1). Tim toa do diém M
thoa man 5SMA —2MB = 4MC.

(A) M(3;17). M(-3;—17). (©) M(=9;-17). (D) M(9;17).
® Loi gidi.
Gia st M(a;b).
MA=(1-a;3-0) = (5— 5a; 15 — 5b)
Ta ¢6: ]\TB’:(Q—a;—S—b): 9MB = (4 — 2a; —6 — 2b)

MC =(-2—a;1-1b) AMC = (—8 — 4a; 4 — 4b).
5-ba—4+2a=-8—4a [a=-9
15— 5b+6+2b =4 —4b

Vay 5MA — 2MB = AMC < {

Vay M(—9; —17).

Chon dap an @ O

$> Cau 5. Trong mit phang toa do Ozy, cho tam gidc ABC, biét B(9;7), C(11; 1) va M(1;2) la trung
diém ctia AB. Tim toa do trung diém N cta AC.

(A) N(2;-2). B) N(-28). (©) N(-2;2). (D) N(2; -8).
® Loi gidi.
. TA =2z —TB=—7

Vi M(1;2) la trung diém ctia AB nén ta c6 { AT S TEE = A(-T7;-3).

ya=2ym —yp = —3

A+ TO
oy =215 9

Mzt khac N la trung diém ciia AC nén 2 = N(2;-2).

_yatye _

2

Chon dap an @ O
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y J J J
<><_>_C_:>“u é) Trong mat phéng toa do Oxy, cho A(0;3), B(4;2). Tim toa do diém D théa man OD —2DA +
2DB= 0. 5
(~8;2). (2; 5). (© (-3;3). D) (8;-2).

o Loi gidi.
Taco BA=(-41).
OD — 2DA+2DB = 0 < OD = 2DA — 2DB = 2BA = (~8;2)
Suy ra toa do diém D la (—8;2)

Chon dap an @

<>_‘>}C6u 7. Trong mit phing Oxy, cho A(2;3), B(2;—5). Goi I la trung diém ctia doan thing AB. Véc-to
Al c6 toa do 1a

@A) (1;-3). (055). © (0;-2). D (0; -4).

® Loi gidi.

Vi I 1a trung diém ctia doan thang AB nén diém I c6 toa do 1 (2;—1).
Suy ra Al = (0; —4).

Chon dép én @

T

$>Cau 8. Cho A(1;2) va I(3;4) la trung diém ctia doan thing AB. Toa do ctia dinh B la

p

(A) (6;5). (3;2). (©) (2;3). (D) (5;6).
® Li gidi.
= 2 _ =
Ta ¢6 {:”B TTEA {xB ° Vay B(5:6).
YB = 2Yyr —ya yp =06

Chon dap an @

&> Cau 9. Trong hé truc toa do Ozy, cho A(—4;1), B(2;4), G(2; —2). Tim toa do diém C sao cho G la
trong tam tam gidc ABC.

(A) C(8;—11). C(8;11). (©) C(-8;—11). (D) c(12;11).

® Loi gidi.
G la trong tam tam giac ABC nén

IR

= C(8;—11).

{:L‘A+x3+xc=3xg - {w(;:?,azg—(acA—i—wB) {w(;=6—(—4+2)=8
ya +ys +yc = 3ya Yo = 3yc — (ya +yn) yo=—-6—(1+4)=-11

Chon dap an @

0, Trong mat phéng toa do Oxy, cho hai véc-to @ = (3;—1) va b= (3;4). Tinh toa do véc-to

(3;3). T =(27). ©72=(1). (D) 2 = (6;3).

® Loi gidi.
Tacé ©=a+ b = (63).
Chon dap an @

L

Nl S () @e(ya)
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4. Véc-to tfrong mat phdng toa do

y J J J
® Loi gidi.

Tacé MA+ MB + MC = 3MG. Do d6 GA+GB +GC = —0>, suy ra G la trong tam cua tam giac ABC'. Vay

o(4-1)

Chon dap an @ O

¢>C@au 12. Cho ba diém A(2;5), B(1;1), C(3;3). Tim toa do diém E sao cho AE = 348 — 2AC.

(A) E(-2; -3). E(3;-3). (©) E(-3;3). (D) E(-3;-3).

o Loi gidi.
Goi E(zp;yg) 1a diém can tim.
Ta c6

= 3AB — 24C = (—5; -8), do d6

Chon dap an @ O

$> Cau 13. Trong mit phang Oxy, cho tam giac MNP c¢6 M(1;—1), N(5; —3) va P thuoc truc Oy, trong
tam G ciia tam gidc MNP nam trén truc Oz. Tim toa do cta diém P.

(A) P(0;2). P(0; 10). (©) P(0;4). (D) P(2:0).

® Loi gidi.
Do P € Oy nén P(0;yp).
Trong tam G € Oz nén G(z¢;0).

zym+2N +2p =326

Do G la trong tam ctia tam giac M N P nén
ym +y~n +yp = 3yc.

1+54+0=3 =6
Khide | '~ 070G e
—-1-34+yp=0 yp = 4.

Vay P(0;4).

Chon dap an @ O
$> Cdu 14. Trong mit phing toa do Oxy, cho @ = (—1;2) va b= (0; —2). Xac dinh toa do clia @+ 5.

® (-1;0). (2:1). © (1. © (0;-4).

o Loi gidi.

Taco @+ b = (—1;0).

Chon dép én @ O
$> Cdu 15. Trong mit phang toa do Oxy, cho A(2; —4) va B(—4;2).Toa do trung diém I ctia doan thing
AB la

(A) I(—2;-2). I(~1;-1). ©)1(22). D) I1(1;1).
® Loi gidi.
A +x 24 (—4)

Toa do trung diém I ctia doan thing AB la 2 2 = I(—1;-1).

ya+yp —4+2
Yy = 5 = 5 =1
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y J/ J J
Chon dép én O

$> Cdu 16. Trong mat phang toa do Oxy, cho tam giac ABC véi A(1;3), B(4;2), C(—2;0). Toa do trong
tam G cua tam giac ABC la

@G(5;5). G(;,g) @G(l;g). @G(l;é).
® Loi gidi.
Ta o6 G — <1+§—2;3+§+0> _ (1;§>-

Chon dép an (C)

—_ —

$> Cau 17. Trong mat phéng véi Ozy, cho ba diém A(1;3), B(—1;2), C(—2;1). Toa do ctia véc-tc AB—AC
la

(B (-5;-3). (1;1). ©(-12). O
® Loi gidi.
Ta 6 AB — AC = CB = (1;1).

Chon dap an

$> Cdu 18. Trong mit phing toa do Oxy, cho tam giac ABC. Biét A(1; 1), B(5;—3) va C € Oy, trong

tam G € Oz. Toa do diém C 1a
&) (0;2). (2;0). © (0;-4). © (05
o Ldi gidi.
Goi C(0;m) va G(n;0).

) 1+54+0=3n m=4
Do G la trong tam tam giac ABC nén &
—1-3+m=3-0 n=2.

Vay C(0;4).
Chon dap an @

$>Cau 19. Trong mat phan toa do Owy, cho cac véc-to @ = (—2;1), b = (1;-3) va ¢ = . Tinh
toa do clia vée-td @ = @ + b +?.
W) T = (~1;6). ® = (3;0). © 7 =(-10). @u—36

® Li gidi.
Tacb T=a+b+C=(-2+1+01-3+2)= 7 =(—1;0).
Chondépén@

$> Cdu 20. Trong mat phéng toa do Oxy, cho I(—3;2), J(—1;3), K(4;—3). Tim toa do diém L dé tit giac

IJKL la hinh binh hanh.
(A) L(2; —4). L(0;2). (©) L(6;-2). (D) L(—8;8).
® Loi gidi.
T giac IJKL la hinh binh hanh khi va chi khi IJ=LK.

L
GOIA(J:,?J) _ K
Do IJ = (2;1) va LK = (4 — x;—3 — y) nén
IJ =LK < &
l=-3-y 7

y = —4.

~

Vay diém can tim 1a L(2; —4).
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y J/ J J
[

Chon dép én @

$> Cdu 21. Trong mat phing toa do Ozy, cho tam gidc ABC c6 trong tam G(0;7), A(—1;4), B(2;5). Tim
toa do dinh C.

A (1;12). (~1312). © ;1) @ (2:12).

® Loi gidi.

Ta c6

_zA+TB+2C
G = 3 ro =3TrG —TA— TR zo = —1
<~
_Yatystyc Yo =3yc — ya — yB yo = 12.

Ya 3

Vay toa do diém C 1a (—1;12).
Chon dap an O

$> Cdau 22. Trong mat phing toa do Ozy, cho @ = (m;3) va b= (2; —1). Tim céc gia tri ctia m dé hai
véc-to @ va b cung phuong.

@m:—6. m:12. @mzz @m:%

® Loi gidi.
s > >...m 3
beé @ cung phuong b thi 5 =1 & m = —6.
Chon dép én @ O

$> Cau 23. Trong mit phang toa do Ozy, cho tam gidc ABC vé6i A(3;4), B(4;1), C(2;—3). Tim toa do
tam I ctia duong tron ngoai tiép tam giac ABC.

(A) (3; g) (7:2). (©) (9;2). (D) (-1;1).

® Loi gidi.
Goi I(x;y) 1a tam duong tron ngoai tiép tam giac ABC, khi d6 ta c6
C
Al = BI
Al =CI
B
L JVE -T2+ - 1)
V@ =324 (y— 42 = \/(x —2)> + (y + 3)?
o 2z — 6y = —8 A
22 + 1dy = 12
{x =-1
iS4
y=1
Vay ta c6 I(—1;1).
Chon dap an @ O

$> CAau 24. Trong mat phang toa do Oxy, cho cac diém E(3;—2), F(—1;—3). Tim toa do diém G thuoc
truc hoanh sao cho G thuoc dudng thang EF.

@G(—%;O). (B) G (11;0). @G(O;—%). @G(O;—%).

® Loi gidi.
Ta ¢6 BF = (—4;-1).
Lay G(z;0) € Oz.
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y J/ J J
Dé G € EF khi va chi khi EG = (z — 3;2) vi EF' cuing phuong, khi d6 ta c6
z—3 2
) __—1<:> —r4+3=-8<zx=11.
Vay ta c6 G(11;0).
Chon dap an 0

$> Cau 25. Trong mit phang toa do Oxy, cho hinh binh hanh ABCD biét A(1;—5), B(2;3), C(-3;3).
Toa do tam I cta hinh binh hanh Ia

@) (1;1). (~1;1). © (1;-1). D (-1;-1).
® L gidi.

Do I 1a tam hinh binh hanh ABCD nén I 13 trung diém ctia AC.
TA+ 20 1-3

2 2
I(—1;-1).
_yA+yc_—5+3__1:>( i —1)
= 5 = 5 =
Chondépén@ O

$> Cau 26. Trong mat phang toa do Oxy, cho hai diém A(2;3),I(1; —2). Xac dinh toa do diém B dé I 1a
trung diém ctia AB.

31
® (©0:-7). (3:3) ©w2). © (2.
® Loi gidii.
2+
=1 -
Goi B(z,y). Khi d6 ta c6: 33‘,@ B & {y _ .
2
Vay B(0; 7).
Chon dap an @ O

©C Cau 27. Trong mat phéng toa do Ozy, cho diém A(1;—2), B(0;4), C(4;3). Tim toa do diém M thoda
CM =2AB — 3AC.

(A) (7;27). (11;30). (© (-7;0) . D) (15;6).

® Loi gidi.

Gid su M (w; y)

Ta c6 AB 1,6,AC’ (3;5).

Suy ra 2AB 3AC = (—11;-3) va CM = (x —4;y —3).

r—4=-11 T =7
Do d6 CM = 2AD — 3AC < &
y—3=-3 y =

Vay M(-7;0).

Chon dap an @ O

$> Cdu 28. Trong mit phing toa do Oxy, toa do diém N trén canh BC ciia tam giac ABC c6 A(1;—2),
B(2;3), C(—1;—-2) sao cho Sypn = 3Sanc la

M) e sl

® Loi gidi.
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Goi N(zn;yn), AH la dudng cao clia tam giac ABC, ta c6

C
1 1
SABN:3SAN0<:>§-AH-BN:3-5-AH-CN<:>BN:3CN. N
H
Do N nam trén canh BC nén BN ngudc chiéu v6i CN, suy ra
A B
rp + 3xc 1
— — v —zp=-3(zNy —x IN= "7, =7}
BN=-3CNe{ NP (o —wc) 4 1
yn —ys = =3 (yn — yc) _ys+t3yo _ 3
INETT T

, . 1
Vay toa do diem N can tim la <_4_1; —%)
Chon dap an

302/418 ’




Chuong 4. Vécto

y /2 7 7
Bt g TICH VO HUGNG CUA HAI VEC-TO

A-TOM TAT LY THUYET

D Géc gilra hai véc-to

Cho @, b # 0. Tt mot diém O bat ki vé OA = a, OB = b. Khi d6 s6 do ciia goe AOB dugce goi 1a s6 do goc
gitta hai véc-td @ va b hay don gidn 1a géc gitta hai véc-to @, b. Ki hiéu (ZL’, b) = AOB.

A

@ Quy wdc rang goc giita hai véc-to @ va b c6 thé nhan mot gid tri tuy 1§t O° dén 180°.
@ (ZL’, 7))) —0° e a, b cung hudng.
@ (ZL), _b)) —180° = @, b ngugc hudng.
—> g N P > o d N - ~ - P . A o d - o - = d
a, b) = 90° thi ta ndi rang a va b wvudng goc vdi nhau, ki hiéuw a L b hodc b 1 .
Dac bie duge coi la vudng goc vdi moi véc-to.
D Tich v6 hudng cua hai véc-to

$® Pinh nghia 5.1. Tich vo huéng ctia hai véc-to @ va b 1a mot s6, ki hieu @ - —b), duge xac dinh béi cong
thitc sau

—

-T;:]?ﬂ-‘b‘-cos(a’,g).

sy

A

— —
@ Tacod L bsd-b=0.
® @@ con dugc viét la @2 dudc goi la binh phuong vo hudng ciia vée-to @. Ta c6 a2 = |a|-|@|-cos0° =
@l
E®) Biéu thic toa d6 clia fich v6 hudng

4> Pinh nghia 5.2. Cho @ = (ar;a2), b = (b1;b2). Khi do tich vo huéng cita hai véc-to @ va b dugc tinh
theo cong thitc sau @ - b = a1by + agbs.

A

© Hai véc-to @ va b vudng géc vdi nhau khi va chi khi a1by + agbs = 0.

© Binh phuong vo hudng cia @(a1;as) la @2 = a? + a3.

® Néu?z’#ﬁ)vd?#ﬁ)thicos(?{,_b)): |i

B- CAC DANG TOAN

& Dang 1. Tinh tich vé hudng cua hai véc-to va xac dinh géc

Dé tinh tich vo huéng ctia hai véc-to ta c6 thé lya chon mot trong cac huéng sau day:

© Dua hai Véc—td_@’ va b vé  chung gbc dé xac dinh chinh xéc géc gitta hai véc-to r6i ap dung dinh nghia
a-b= |E’|-|b|cos(?f, b).
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5. Tich vé huéng clia hai véc-to

y £ £ 7

® St dung cac tinh chat va céc hing ding thiic ciia tich vo huéng ciia hai véc-to.
® St dung dang toa do néu @ = (a1;as), b= (by;b2) thi @ - b = a1by + agbho.

® St dung cong thitc hinh chiéu

Cho hai véc-to OA OB G01 B' 14 hinh chiéu ctia B trén dudng g
thang OA. Khi do6 OA-OB =04 0B ,
[
B’ (@)

Chitng minh: That vay, ta c6 OA - OB = OA - (OB’ +B'B ) OA-OB.
Dé xac dinh goc gitta hai véc-to ta c6 thé Iva chon mot trong cac huéng sau day:

©@ Dua hai véc-to @ va b vé chung goc i x4c dinh goc theo dinh nghia.

cong thitc cos (a b)

\aH\

® St dung cong thitc tinh theo toa do.
aiaz + biby

Va3 + 63 \Ja3+ 03
Can luu y mot s6 két qua dic biet sau:
© (a.b)=(0,a).

@.0)=ath (@

(b1;b2) thi cos (E’;

© Néu ( —Z’) — 180° — o

@ Néuadvab ciing huéng thi (Ti, 3) = 0°.

@ Néuadvab nguge huéng thi (6’, _b)> = 180°.

® St dung céc tinh chat va cac hfing déng thiic dé tinh tich vo huéng clia hai véc-to roi sau dé ap dung

b)

B Viduminh hoa

(CA.CB); (aC. BC): (40.TB); (aC. BA)

$>Vidu 1. Cho tam giac ABC vuong tai A va c6 B = 50°. Hay tinh cac goc (B—A), B—C’)), (A—B), B—C)),

® Loi gidi.
Vé diém D sao cho ABDC' 13 hinh chit nhat va vé diém E sao cho B la trung diém ctia AE.
C D
© (BA4,BC) = ABC = 50°.
© (AB,BC) = (BE,BC) = CBE = 130°.
© (C4,CB) = ACB = 40°. | 50N
- A B
© (AC,BC) = (BD,BC) = DBC = 40°.
© (AC,CB) = (AC,-BC) = 180° — 40° = 140°
© (AC,BA) = (BD,BA) = ABD = 90°
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Chuong 4. Vécto

y J/ J J
L]
@)Viﬂ 2_()Jho tam giéic dey déu ABC ¢6 canh a va trong tdm G. Tinh céc tich vd huéng AB. AC’ AC- CB
AG - AB; GB - GC; BG - GA GA-BC.
o Loi gidi.

Ta c6 G 1a trong tam clia tam giac déu ABC nén GA = GB = GC =

Cach 1: Theo dinh nghia, ta c6

AB'A—C):a-a-cosEiOO:%az;
14_6:'673}:@-@-0081200:—1@2;
A_G)'A_é:a— a cosSOo—a2-§.\/7§:_a27
G—B)‘CTC)ZGT:; (13_3 cos 120° = —2,
B—GY)'G_»AZG3_3'%\/§'COSGOOZ 27
GA-BC=0do GA L BC

Cach 2: St dung cong thiic hinh chiéu.
Goi M, N va P lan luot 1 trung diém ctia BC, CA va AB.

A_B)u‘l_C’:A_B)-ﬁ:a-%a:%a%
AC-CB = 3IC-CB = ja- (~a) = —3a*
TG = AP 7B = e o L
GB-GC =GB GN_—% av3 _ _%
BG-GA=BG- @’_“33 "“6/— %2;
GA.-BG=MM-BC=o0.

wlw

av3 a3
2 3
A
G
B C
A
P N
G
¢ 1 >
B M C
O

biéu thitc sau:

—_

a) AB-BC + BC-CA+ CA-AB.

b) GA-GB+GB-GC + GC-GA.

&> Vidu 3. Cho tam giac ABC vuong tai A ¢c6 AB = a, BC = 2a va G la trong tam. Tinh gia tri clia cac

® Loi gidi.
a) Cach 1:
Vi tam giac ABC vuong tai A nén CA.-AB =o.
AB-BC =-BA-BC
= —|BA| - |BC| - cos (BA, BC)

=2a20081@=2a2-1 = —
2a

Theo dinh 1y Py-ta-go ta c6 CA = 1/(2a)? — a2 = a/3.
BC-CA=-CB-CA=—|CB|-|CA|cos (CB,CA)
= —2a-aV3-cos ACB = —2a - aV3- a\/_

VayAB BC+BC-CA+CA-AB = —a? —3a = —4a?.

= —3a>.

2
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5. Tich vé huéng clia hai véc-to

y J/ J J

Céach 2: Ta ¢6 AB + BC + CA = 0. Binh phuong hai vé ciia dang thiic, ta duge
AB? + BC? + CA? +2(AB - BC + BC-CA+CA - AB) =0.
Do d6
@-B_C)JFB_C)-CTAJFC_A-@:—%(AB2+BCQ+CA2) :—%(a2+4a2+3a2) = —4a’.

Cach 3: Dit he truc toa do Ozy vao tam giac ABC sao cho A = O, AB nam trén tia Ox vi AC nam
trén tia Oy. Khi d6 ta c6 A(0;0), B(a;0) va C(0; af)
Dé dang tinh dugc AB = (a;0), BC = (—a;aV/3) va CA = (0; —a+/3). Suy ra

AB-BC+BC-CA+CA-AB
= [a-(—a)+0-aV3]+[-a-0+aV3-(—aV3)] +[0-a+ (—aV3) - 0] = —4a>.
Cach 4: St dung cong thu‘c hinh chiéu.
AB BC AB BA = —a?
B_C)“%—AC-CA:—SCL .
Vay AB-BC + BC -CA+CA-AB = —a® — 3a® = —4d°.
b) Cach 1: Bién ddi tuong ty cich 2 clia cau a,
—> —> —> — —_— ——> —_— —> —_— —> 1

vi GA+GB+GC = 0 nén GA-GB+GB-GC’+GC’-GA:—i(GAQJrGBQJrGC?).
Goi M, N va P lan luot 1 trung diém ctia BC, CA va AB.

B 2 2 2 1 2 4a?
Ta c6 GA* = §AM =|=--=BC)|) =—.

3 2 9

Theo dinh 1y Py-ta-go ta cé:

4 4 4 3a? 7a?

B? = _BN? = — (AB? AN2:(2 ):-

G 5 5 ( + ) 5 \a + 9

4 4 4 a? 1302
GC? = -CP%?=_(AC?+ AP?) = — (3 2 ) = .

9 g (AC" + AP?) = 5 (3a° + 5 9

4 2 1 2 42
Suy ra GA-GB+ GB - GC +GC - GA—_2<“+7“+ 3“) fa”

9 9 9 3
Cach 2: Stt dung hé truc toa do nhut cach 3 clia cau a, lic nay ta can tinh thém toa do ciia trong tam
3
G. Theo cong thitc tinh toa do cta trong tdm tam giac, ta tinh duge G a\3f

el = a'a\/g == 2a‘a\/§ = a.4a\/§
Tu d6 suy ra GA = (—3,3), GB = (3,3) va GC = (_3’3)

SuyraG—/i-G—B>+G—\§G_C"+G_C>-(Z4>— \f /3 /3 av3 )
2 3 3 2 4 4av/3 3 4
<_a.a+a.a)+[;.(_>+a a %[(_).(_aw a .a]__a

3 3 3 3 3 3 3 3 3 3 37

0

$>Vidu 4. Cho hinh vuéng ABCD canh a. M la trung diém ctia AB, G la trong tam tam giac ADM.
Tinh gia tri ctia cac biéu thiic sau:

2) (4B + AD) (BD + BY).

b) CG (CA+ DM).

® Loi gidi.

a) Cach 1:
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Chuong 4. Vécto

y J/ J J

Theo quy tac hinh binh hanh ta c6 AB + AD = AC. Do d6

A M B

(4B + AD) (BD + BG) = 4C . BD + AC- BC = CA. OB

(AC-BD =0+vi AC L BD) o
Theo dinh 1y Py-ta-go ta c6 AC = v aZ +a? = aV/2.
Goc gitta hai véc-to CAvaCB la goc AC'B = 45°.

D C

Vay (A—B>+/E)) (B—D>+B—C’>> = CA CB= ’C—A)| . |C—B>} - cos ACB = a - av/2 cos 45° = a?.

Cach 2: Dat hé truc toa do Ozy vao hinh vuong ABCD sao cho O = D, DC nam trén ¢ tia Oz va
DA nam trén tia Oy Khi d6 ta c6 D(0;0), A(0;a), @@, a), C( 0). Dé dang tinh dugc AB = (a;0);
AD = (0; —a); BD = (—a; —a); BC = (0; —a). Suy ra AB+ AD = (a;—a) va BD + BC = (—a; —2a).
Vay (AB + AD) (BD + B_(f) =a-(—a)+ (—a)- (—2a) = a®.

b) Cach 1:
Nhan xét: Néu ta nhan phan phodi véc-to CG wvao vdi CA va DM thi ta sé nhan duge nhing tich vo
hudng ma khé tinh duge bang dinh nghia. Tuy nhién, hay nhd lai rdng mot véc-to cé thé duge phan tich
thanh nhiéu véc-to khdac nhau, va néu ching ta chon phan tich véc-to ra nhiing thanh phan da biét trudc
c6 su vuong goéc vdi nhau thi khi nhan phan phoi vao nhiing thanh phan vuong goc do co tzch V0 hzmng
bing 0 va bi triet tieu. Theo 1 tudng nay, ta thit chon chuyén hét cic véc-to vé hai véc-to CD vi CB.
Vi G la trong tam ctia tam giac ADM nén theo quy tic trong tam

—>

CG=%(CT4’+@'+CTJ).

Mt khéc L
CA-CD+CB
va 1 1 1
CM =3 (CA+CB) = 5 (CD+CB+CB) = 5CD +CB,
suy ra
G = (CA+CD+0M) = |(€B+CB) + 0D + (,00 +0B)| = 20D + 2B
3 3 2 6 37

Theo quy tic trung diém thi

S
l\Z)M—A

- (DA +DB) = (CB + OB - TB) = TB - ,0D.

l\I)M—A

Nhu vay
cG (CA + DM) — <7(3’D + fCB) [(C’D + CB) + (CB - fCDﬂ
6 3 2
— (20D+2CB)(=CD+2CB
(3w +205) (107 +2)
5 5, 4, 2la®

1Y T3 T 1

5 Y 4
= ﬁ002+60D-CB+§CB2 =

Cach 2: St dung hé truc toa do giong nhu cach 2 & cau a.
Vi M la trung diém ctia AB va G la trong tam tam gidc ADM nén sit dung céc cong thic toa do tuong

2 2 — —_—
ﬁngtinhdufch(%;a) V&G(Cé 3a> Tu do suyraC’G ( 56a a> CA = (—a;a) va DM = (g;a>.

o e (et o) - |2 (2] 20 0] -2

U
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5. Tich vé huéng clia hai véc-to

y £ £ 77

+7, b=+ 37. Tim géc gitta hai véc-td @ va b.

-
—1

> Vidub5. Cho céic vée-to @ =

o Loi gidi.
To 66 cos(@, T) b ~1-1+1-3 2 1
a co cos(d, b) = = — -
1z o] VED2H12-VI2+32 25 VB
— 7 1
Do d6 goc gitta hai véc-t @ va b 1a goc a € [0°;180°] sao cho cosa = % hay a =~ 65°26. O
$> Vidu 6. Trong mat phing véi he toa do Ozy, cho diém A(1;3) va B(3; —1). Tinh géc giita dudng thang
OA va AB.
® Loi gidi.

Ta c6 AQ = (—1;-3) vai—é :_()2; —4).
v AC-AB  —1-24(-3)-(-4) 1
Suy ra cos (AO, AB) = = = —.
Y ( ) A0 - AB V10- V20 NG
Géc giita hai véc-to AO va AB bing géc BAO = 45°. Do d6 géc gita duong thang OA va duong thing AB
bang 45°. O

$>Vidu 7. Cho hai véc-to @ va b o 2| =7, ‘_b)‘ =12 va |d + _b)‘ = 13. Tinh cosin clia goéc gitta hai
vée-to @ va @+ b.

® Loi gidi.
Dung cégdiém_é, B, C sao cho AB = a, BC = 3, khi d6 AC = @ + b. Ta c6 A
@(d+1b)=AB-AC.
Mt khéc, tit ding thitc AB — AC = CB, ta binh phuong hai vé va chuyén vé thu . T+ b
dugce ) ) a
AB-AC = S (AB® + AC? — BC?) = - (72 + 132 — 12%) = 37.
2 2 B C

S

AB - AC 37 :3_7' 0

Vay cos (@, (@ + F)) = cos (AB, AC) = |AB|- |AC]| 713 91

D Bai tGp ren luyén

$Bai 1. Trong mit phang toa do Oxy, tinh goc giita hai véc-to @ va b trong mdi truong hgp sau:

a) @ =(43), b = (1;7); ¢) T =(6;-8), b = (12;9);
b) @ =(5), b = (3;-7); d) @=(2-6), b =(-39)
® Loi giai
2 cos(?,T) @b 41+37 25 1
’ Z|-|5] VTR VE+T 5/50 V2
Suy ra goc gitta hai véc-to @ va b 1a 45°.
a0 2.3+5-(=7) —29 1

Ve TS G T Ve e Vs Ve

Suy ra goc gitta hai véc-to @ va b 1a 135°.

¢) @b =6-12+(—8)-9 =0 Suy ra goc giita hai véc-td @ va b la 90°.
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; v 7 7 7
- a-b 2-(=3)+(-6)-9 —60
d) cos(a, b) = - = = = —
) cos(@ ) @ |b] 22+ (=6)2- /(=32 +9% V40-V90
Suy ra gbc gitta hai véc-to @ va b 1a 180°.
]
$>Bai 2. Cho tam giac ABC vuong can ¢c6 AB = AC = a va AH 1a dudng cao. Tinh cac tich vo huéng
sau
a) AB - AC; b) AH - BC; ¢) AC-CB va AB - BC.
o Loi gidi.
C

a) AB-AC =0+vi AB L AC.

b) AH-BC =0+vi AH 1 BC. bt
IR S RIS Y o \/i 9

c) AC-CB=—-CA-CB=—-CA-CB -cos45 =—a-a\/§-7=—a;
A_B>-.B—C'):—B—z‘l)‘B—C'):—BA-BC-COSAIE)O—a-CL\/E-?:—CL2. A B

]

$©Bai 3. Cho tam gidc ABC déu canh a va AM 1a trung tuyén clia tam giac. Tinh cac tich vo huéng sau

a) A_C’>(2A_B>—3A_C)); c) AM - AB;

b) AC (4 - AB); 2) (€A + BC) (€4 + TB).

® Loi gidi.
A
B M C
a) AC (2AB - 3AC) =2AC - AB — 3AC - AC = 2a - acos 60° — 3a% = —2a?.
b) AC (AC ~ AB) = A0 AC - AC - AB = a” — a-acos 60° = ;o
c) m-@zé-acos%o:%a?
0) (CA+ BC) (CA+ CB) = 042 + TR CB + BC - CA+ BC.CB =T - BO? =a? — ? =0,
]

> B@i 4. Cho hinh chit nhat ABCD ¢6 AB = av/2, AD = 2a. Goi K la trung diém ciia canh AD.
a) Phan tich BE, AC theo AB va AD.

b) Tinh tich vo huéng BEK - AC.

® Loi gidi.
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D C

a) Goi M la trung diém ciia canh BC.

Theo quy téc hinh binh hanh, ta c6

— — —_ — 11—

BK =BA+ BM = —-AB + QAD.

Mat khac AC = AB + AD. K M

_— — — 11— — —
b) BK - AC = <—AB + —AD> (AB + AD)

l1l— —>
= AB-AB - AB-AD + AD AB + AD AD
= —242 +O+0+§(a)2:0. A B
]

$>Bai 5. Cho tam gidc ABC c6 AB =5, AC =8, BC = 7. Tinh tich vo6 huéng AC - AB.

@ Loi gidi.
— — —\ 2 —> — —
Ta c6 BC? = BC? = (Ac AB) — AC? + AB? —2AC - AB.
— AC2 4+ AB?2-BC? 8245272

Suy ra AC-AB = 5 = 5 = 20. 0
> Baii 6. Cho hai véc-to @ va b ¢6 do dai biing 1 va thoa man diéu kien |2 —3b | = /7. Tinh cos (@, b ).
® Loi gidi.
— —\ 2 - — —
22 —3b| =VT & (22 -3b) =7e4|d"—6a - b+9[b[ =TT b=-1
N
Dodocos( ,b) ——= =1L O
@] - ||
—_— —— 2
$>Bdi 7. Cho tam giac ABC vuong tai A ¢6 BC' = a/3, M 1a trung diém ctia BC. Biét ring AM-BC = %.
Hiy tinh AB, AC.
® Loi gidi.
Theo dinh ly Py-ta-go ta c6 AB? 4+ AC? = BC? = 3a?. Miit khéc C
- == a2 1/ — —> — —> 2
AM-BC:5<:>§(AB+AC) (AC - 4B) =+
1 CL2 M
= (AC’2 AB?) = 5 AC? — AB* = d”.
AC? + AB? = 3a*
Giai hé phuong trinh ta dugc AB = a va AC = 2a. ‘
AC? — AB* = d? A B
L]
> B&i 8. Cho hai véc-tc @ va b c6 do dai bang 1 va gdc tao béi hai vée-ta do bang 60°. Xac dinh cosin
goc gitta hai véc-to * vA U v6i © =@ +2b, v =d — b.
® Loi gidi.
Ta co
T T=(aT+20) (@-0)=|@ +@ b—2b =1+1-1 cos60°—2=—
Do d6 cos (U, V) = 57— = —= O
@] - 7]
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$>B&i 9. Cho hai véc-to @, b théa man || }7;| = 1 vavéetd @ = @ + 2D vuong goc vdi véc-ta

7 =53 —4b. Tinh géc giita hai véc-td @ va b.

® Li gidi.

Ta c6 )
T 7=0&(T+20) (53 -4b) =0 5T +67- b 80" =067 b =_.
- b 1

Do d6 cos(d,b) = —= = -.
(@.2) [a|-|b] 2

T d6 suy ra goc giita hai véc-to @ va b bang 60°.

U

&> B&i 10. Cho céc véc-td @ va b théa man |2 =2, |7;| =1va (5’, 3) = 60°. Tinh goc gitta véc-to @ va
véeto =T — b.

TacéEﬂ:((_z’—F 2 23-F:3nén|3|:\/§.

N
= Q —_

N - [(—> i —92 —

Laicoa-c=ala—b)=a a-b=

+
=
&2

. Tt d6 tinh duge goc gitta vée-to @ va ¢ 1a 30°.

O

$>Ba&i 11. Cho hinh chit nhat ABCD ¢6 AB = 2. M la diém dugc xac dinh béi AM = 3MB; G la trong
tam tam giac ADM. Tinh M B - GC.

® Loi gidi.
Goi N la trung diém ctia DM; G’ va N’ lan lugt 1a hinh chiéu vuong goc  p C
cia G va N len AB.

Theo dinh 1y Ta-lét ta c6 dude cac két qua sau:
2 2 1 1

AG' = —AN' = - . —AM = - AM.
3 3 2 3 G

Ma diém M duoc xéc dinh bdi AM = 3MB nén AM —= ZAB. Do dé

N

1 1 3 jula
AG’zZABzi, suy ra G'Bzﬁ. A G' N’ M B

Vay]\TB)‘CTC'):ATB’-E}’_B»: =

3
-

e
| o

$>Bai 12. Cho hinh chit nhat ABCD c¢6 canh AB = a, AD = b. Tinh theo a,b cac tich vo huéng sau:
») AB- 4C: BD - 4C: (AC - AB) (AC + AD);

b) MA-MC + MB - MD véi diém M thudc dusng tron ngoai tiép hinh chit nhat ABCD.

® Li gidi.

a)
AB-AC = AB - AB = 2. o
BD - AC = (BC + BA) (AD + AB)

—BC-AD+BC-AB+BA-AD+ BA-AB
—BC.-AD+BA-AB=AD-AD + BA-AB = b* — 2.
(AC - AB) (AC + AD) = BC (AC + AD) = BC - AC + BC - AD

~\

= BC-BC + AD - AD = 2b°. A B
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b) G01 Ila tam h hinh cth nhat ABCD D, suy ra I I 1a trung diém ciia AC va BD. Theo quy tic trung diém, ta
c6 MA+ MC = 2MI va MB + MD = 2M]1. Binh phuong hai vé clia hai dang thiic nay, ta dugc

MA% + MC?+2MA - MC = AMI% < 2MA - MC = AMI% — MA2? — MC?
MB? + MD?>+2MB-MD =4MI?> & 2MB-MD = 4MI?> — MB? — MD?.

Cong vé theo vé clia hai ding thic trén, ta cé

2(MA-MC+MB-MD) =8MI* — (MA® + MC* + MB? + MD?) . (*)

Vi diém M nim trén duong tron ngoai tiép hinh chit nhat ABCD c6 AC va BD la hai dudng kinh
nén MA? + MC? = AC? = 4M1I? va MB? + MD? = BD? = 4M1I?. Thay vao (x) ta dugc két qua
MA-MC+MB-MD = 0.

U

& Dang 2. Chirtng minh ddng thikc tich vé huéng hay dé déi

® Véi cac biéu thiic vé tich vo huéng ta sit dung dinh nghia hoiic tinh chat ciia tich vo huéng. Can dic
biét lwu § phép phan tich véc-to dé bién déi (quy tic ba diém, quy téic trung diém, quy tic hinh binh
hanh,...).

® V6i cac cong thic vé do dai ta thuong st dung AB? = AB? = AB - AB. Cin nim vitng tinh chat
cia céac hinh co ban.

D Vi du minh hoa

$>Vidu 8. Cho doan thing AB va I la trung diém ctia AB. Chting minh ring véi mdi diém O ta c6
a) O - TA+0OI-TB =0o.

—> —

b) OI-AB:%(@LEP)

® Loi gidi.
a)\/“lllétrungdiémABne _A»+I_)=6>
Vay OF - T + OF - TB - OF - (TA + 1) — 01 T —0.
b)\/“lllatrungdlemABnen20_) O_B)+O—A)<:>O_I):%(O—B>—|—O—A)).Dodé
o AB - .(0B+0d). (0B - 0d)
- <@+m’).@'+;(@’+o—,§).(_m)

OB-OB + %OA O_B’—%O_B’ OA——OA OA

O

$>Vidu 9. Cho diém M thay ddi trén duong tron tam O ban kinh R ngoai tiép tam giac déu ABC cho
trude. Chiing minh M A% + MB? + MC? = 6R2.

® Loi gidi.
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©@ Cach 1 (Dang tich vo hwmg) Vi tam un giac Al ABC deu nén tam O ctia dudng tron ngoai tiép dong thoi la
trong tam cla tam giac. Vay OA+OB+0C=T0.Tacé

MA? + MB?> + MC? = MA?+ MB?>+ MC?
— (AT()'+OT4’)2+(ATO’+OTB')2+(ATO’+O_C*’)2
= 3M02+OA2+0B2+002+2J\TO’-(O_A’+O_B’+O_C’)
= 6R%

©@ Cach 2 (Dung toa do). Xét he truc toa do c6 goe tring véi tam O ctia dudng tron ngoai tiép tam giac
ABC. Goi toa do ctia cic diem 1a A (xa,y4), B(zs,yB), C(zc,yc), M(x,y). Vi tam gidac ABC déu nén
tam duong tron ngoai tiép O(0;0) dong thoi 1a trong tam ctia tam giac. Do d6 4 + x5 + x¢c = 0 va
ya+ys+yc =0.
Vi OM? = OA? = R?* nén 2% + y? = 2% + y4 = R*.
Vay

MA* = (z—24)"+ (y —ya)’
= 2R?—2zx4 — 2yya.

Tuong tu M B? = 2R? — 2zxp — 2yyg va MC? = 2R? — 2z2c — 2yyc.
Do d6 MA? + MB? + MC? = 6R? — 2z (va + 25 +2¢) — 2y (ya + yB + yc) = 6R2.

0

$>Vidu 10. Cho hinh chit nhat ABCD c6 tam O, M la diém bat ki. Chting minh

a) MA2+ MC? = MB2+ MD? (1);
b) MA-MC =MB-MD (2).

® Loi gidi.
Nhan zét: Ta c6 ABCD la hinh chit nhat nén O la trung diém AC va BD, do dé

MA + MC = 2MO MA2? + MB? +2MA - MC = AMO?

= >
MB+ MD =2MO | MB2+ MD?+2MB - MD = 4MO?. A B
O
D C

Tit day ta c6 thé thiy hai ménh dé (1) va (2) 14 hai ménh dé tuong duong, tic la chiing minh duge mot ménh
dé thi sé suy ra dugc ménh dé con lai.

Tuy nhién, & day hai ménh dé vin dugce chitng minh mot cach doc lap dé ban doc c¢6 thém nhiéu céch nhin
nhan gidi quyét van dé hon.

a) Ta c6 ABCD la hinh chit nhat nen BA L DA = BA- DA = 0. Do dé

MA? + MC?

(W+ﬂ)2+(m+1)_c’)2

— MB?+ MD?+ BA2+DC?+2MB-BA+2MD - DC

= MB?+MD?+2BA? + 2BA(MB - MD) (vi DC = —BA.)
= MB?+ MD?+2BA(BA+DB)

— MB?+ MD?+2BA-DA = MB?+ MD?.

b) Ta c6 O la trung diém AC néen OA+0C =70.Do ds

—_— —

MA-MC = (MO+0A4) (MO +0C)
= MO?+ MO (04 +0C) - 04
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= MO? - 0A%

Tuong tu ta ciing ching minh duge MB - MD = MO? — OB?.
Ma OA = OB nén ta c6 diéu phai chiing minh.

Nhan zét: Ta c6 thé van dung cach chiing minh ménh dé (1) dé chitng minh ménh dé (2) va nguge lai, ban doc
c6 thé ty minh thit nghiem dé hiéu ré6 hon vé cac cach tiép can giai quyét cac bai toan dang nay. O

E®) saitap ren luyén

4> Bai 13. Cho AABC, chitng minh AB? + AB-BC + AB-CA = 0.

® Loi gidi.
Ta c6
VI = AB*+AB-BC+AB.-CA
= AB-(AB+BC +CA)
— AB-0=0
[
$>Bai 14. Cho AABC nhon, dudng cao AH, Ching minh ring
a) AB-AH = AC - AH; b) AB-BC = HB-BC.
® Loi gidi.
Vi AH | BC nén AH - BC = AH - HB = AH - HC = 0.
a)
Ta c6 A
© AB-AH = (AH + HB) - AH = AH - AH + HE - AH = AH®.
© AC- A — (A7 + 7€) - A — AT A7 + FC- A7 — I
Vay AB-AH = AC - AH.
B H C
b) Ta <6 4B - BC — (A7 + HE) - BC — A1 - BC + A - BC — B - 50,
Il
$>Bai 15. Ching minh réng v6i moi tam gidac ABC ta c¢6 Sapc = %\/A—B)2 AC2 — (A_B) . A—C’))2
o Loi gidi.
Ta co
AR AC? — (AB-AC)" = AB*-AC® — (AB®-AC? - cos A)’
= AB2-ACQ‘(1—COS2A)
= AB?. AC*-sin® A
= (AB-AC -sin A)?
= (2Sapc)’.
Vay ta c6 diéu phai chitng minh. O
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$©Bai 16. Cho AABC c¢6 trong tam G. Ching minh ring véi mdi diém M ta c6

MA? + MB? + MC? = 3MG? + GA? + GB? + GC?.

® Loi gidi.
Ta c6 G la trong tam AABC nén GA+GB+GC = 0. Do dé

VT = MA?+ MB?+ MC?
- <m+ﬂ)2+(m+@)2+(m+@))2
= 3MG?+GA® + GB® + GC? +2MG - (GA+ GB + GC) = VP.

Il
$Bai 17. Cho hinh chit nhat ABCD c6 tam O, M la diém bat ki. Chitng minh
MA*+ MB-MD =2MA - MO.

o Loi gidi.

Ta ¢6 ABCD la hinh ch nhat nén O la trung dié?m_A)C’,&dc’) 2MO =MA+ MC.

Suy ra 2MA - MO = MA (MA+ MC) = MA?+ MA - MC.

Ma theo Vi du 3 lai c6 MA- MC = MB - MD nén ta c6 diéu phai chitng minh. O
$>Bai 18. Cho hinh chit nhat ABCD nai tiép trong dudng tron tam O, ban kinh R. Chitng minh rang véi
moi M thudc duong tron (O) ta c6

MA-MC + (MB + MD) (MA + MB + MC + MD) = 8R”.
o Loi gidi.
Vi ABCD la hinh chit nhat nén O la trung diém AC va BD. Ta c6 M
MA+MB+ MC+ MD
— MO+ OA+MO+O0B+MO+0C +MO+0D D o
= 4MO+ (0A+0C) + (OB + OD) = 4MO.
Vi AC' la dudng kinh ctia (O) nen MA L MC.
Suy ra MA - MC = 0, dan t6i @
(MB+MD) (MA+ MB + MC + MD)
L A B
= 2MO-4MO =8MO? = 8R*.
]

$>Bai 19. Ching minh réng v6i moi diém A, B, C, M ta luon c6

MA-BC+MB-CA+ MC-AB = 0. (hé thic Euler).

® Li gidi.
Ta c6
VI = NA-BC+ (WAt AB) G4+ (WA +AC) . 4B
— WA(BC+CA+ AB) + AB.OA + A0 4B
_ A-BB+ AB(0A+ A0) — 0.
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$>Bai 20. Cho AABC cac duong trung tuyén AD, BE, CF. Chiing minh ring

AD-BC+BE-CA+CF-AB=0.

® Loi gidi.
Ta c6 AD, BE, CF la trung tuyén nén

VT = J(AB+AC)BC + 5 (BA+BC)CA+ ; (CA+TB) 4B
(AB-BC+AC-BC + BA-CA+BC.CA+CA-AB + CB - AB)

[(AB-BC+CB-AB) + (AC-BC+BC-CA) + (BA-CA+CA - AB)|

O RN N

$>Bai 21. Cho AABC dudng cao AH, trung tuyén Al. Chiing minh réng |AB? — AC?| = 2BC - HI.

o Loi gidi.
Ta ¢6 AH 1 BC nén AH - BC = 0. Do d6
AB?— AC? = (AB-AC)(AB+AC)
— OB 241
2CB (AH + HI)

= 208 - HI
Do B, C, H, I thing hang nén ‘cos (Cﬁi I—Tf)‘ =1
Vay ta c6 dicu phai chiing minh. O

& Dang 3. Piéu kién vuéng géc

Ta c6 thé lya chon mot trong cac huéng sau day
® Néu dé bai khong cho toa do, ta sit dung tinh chat tich vo huéng clia hai véc-to. Diac biét
TLbea-b=0.
® Néu dé bai cho dang toa do @ = (az;as), b= (b1;b2) thi

3-3:0®a1b1+a26220.

B Viduminh hoa

—

$®Vidu 11. Cho hai véc-to @ vd b vuong goc véi nhau va |a| = 1, ‘F‘ = /2. Chitng minh hai véc-to

(2&> - —b)) VA (E’ + —b>) vuong goc v6i nhau.

D Loi gidi.
VidLlbnnad-b=0.
Ta co
(22-0) (@+0) = 2@°+@- b -0

y J/ J J
[




Chuong 4. Vécto

) y J J J
- 2|a’|2+0+‘—b"
= 2-12—(\/5)2=0.

Vay hai véc-to (26’ - ?) va (5’ + 7;) vuong goc véi nhau. O

$>Vidu 12. Cho tam giac ABC ¢6 A(2;4), B(2;—2), C(—4;1). Tim toa do truc tam H cla tam giac
ABC.

® Loi gidi.
Ta c6 BC = (—6;3), AB = (0; —6).
Gia st toa do truc tam H cia AABC la H(z;y), ta c6

AH L BC ﬁ-B_C)=O@ —6(z—2)+3(y—4) =0 ;1::%
CH 1 AB CH-AB =0 O(x+4)—6(y—1)=0 y:l.

2 e N 1
Vay truc tam cia tam gidc ABC 1a H (5, 1). O
B Bdi tGp ren luyén

$>B&i 22. Cho AABC vuong tai A c6 AB = ¢, AC = b. Tinh BA - BC theo b va c.

® Loi gidi.
AABC_V)uéﬁtai A_? A_EZ A—C’)_:> 0. N N
Taco BA- BC = BA- (BA+ AC) = BA? + BA- AC = AB? = 2. O

~ . 2 — 1 < > N 2 —> ~
¢S Bai 23. Trong mit phang toa do Oxy, cho hai véc-to © = (5, —5) va U = (k;—4). Tim k dé ¥ vuong

goc véi U

® Loi gidi.
1
TacéULU@U-V:O@§k+(—5)(—4):04:)/%:—40. O

<> Bai 24. Trong mat phang toa do Oxy, cho ba véc-tc ¥ = (4;1), ¥ = (1;4) vi @ = U +m- U véi m € R.
Tim m dé @ vudng géc vé6i truc hoanh.

® Loi gidi.
Taco @ =u+m¥ = (4+m;1+4m).
Truc hoanh c¢6 véc-to don vi la ¢ = (1;0).

-

@ vuong goc véi truc hoanh < @ - i =0 4+m =0 m = —4. O

$> Bai 25. Trong mat phing toa do Oxy, cho hai diém A(—2;4) va B(8;4). Tim toa do diém C thuoc truc
hoanh sao cho tam gidc ABC vuong tai C.

® Loi gidi.
CA= (=2 —c¢4)

Ta c6 C € Ox = C(c;0) va § —,
CB = (8 —c;4).

AABC vuong tai Cnen CA-CB=0= (—2—c)(8—c)+4-4=0=
C =

Vay C(6;0) hodc C(0;0). O
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2 — —
$>Bai 26. Cho hai véc-to @ va b théa man |@| = ‘b‘ = 1 va hai véc-to @ = 55’—317 vav=d+b

vuong goc v6i nhau. Xac dinh goc gitta hai véc-tc @ va b.

® Loi gidi.
Tacéﬂ’J_q_f:>u~v—0:>( -3 ) —1—7; 0:>5a

Vi |d| = ‘—b)‘ =1 nén tit (1) tasuy ra @
Khi d6 ta co

& Dang 4. Tap hop diém va chirng minh bét déng thirc

Ta sit dung cac két qua co ban sau:

a) Cho A, B la cac diém c6 dinh, M 14 diém di dong

® Néu ‘W ‘ = k v6i k 1a s6 thuc duong cho trude thi tap hop céc diém M 14 dudng tron tam A,
ban kinh R = k.

@ Néu MA-MB =0 thi tap hop cac diém M 1a dudng tron dudsng kinh AB.

@ Néu MA-@ =0v6i @ # 0 cho trude thi tap hop cac didm M la dudng thing di qua A va
vuong goc véi gia clia vecto a@.

b) Cac bat déng thic vectd

® @2>0Va. Dau"="xay rakhi @ = 0.
@ @b <|a |b|. Déu "=" xdy rakhi @ =kb, k> 0.

B Viduminh hoa

$>Vidu 13. Cho hai diém A, B ¢6 dinh c6 do dai bang a, vects @ khac 0. Tim tap hop diém M sao cho

o) MA- m’—?’z b) MA - MB = MA2

® Loi gidi.
a) Goi I la trung diém ctia AB ta c6
—— > 3&2 — — — — 3a2
MA-MB =" & (MI+I4) (MI+1B) ==~

2 5 _ 3a® B A
& MI°—TA :T(DOIB:—IA)

a®  3a?

= MI? = 4+T<:>Ml—a

Vay tap hop diém M 1 duong tron tam I ban kinh R = a.
b) Ta c6

MA-MB = MA? & MA-MB = MA?
@MA-(MA—MB):O
o MA-BA=0< MALBA.
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Vay tap hop diém M la duong thing vuong géc véi duong thang AB tai A.

y J/ J J

O

$>Vidu 14. Cho tam gidc ABC. Tim tap hgp diém M sao cho

(MA+2MB +3CB) BC =0.

® LJi gidi.
Goi I 1a diém xac dinh béi N,
IA+2IB=0.

Khi doé

—

(MA+2MB +3CB) BC =0
& [(MI+1A)+2(MI+1IB)| BC =3BC?
& MI-BC = BC?
Goi M’, I’ 1an lugt 1a hinh chiéu ctia M, I len duong thang BC.
Theo cong thitc hinh chiéu ta c6
MI-BC=M'T-BC.
Do do N
M'T"- BC = BC2.
Vi BC? > 0 néen M'I, BC cuing hudng suy ra
M'I'-BC = BC?* & M'I' - BC = BC* & M'I' = BC.
Do I ¢ dinh nén I’ ¢6 dinh suy ra M’ ¢b dinh.
Vay tap hop diém M 13 duong thing di qua M’ va vuong goc véi BC.

$>Vidu 15. Cho tam giac ABC. Chiing minh réng

3 3
a) cos A+ cos B+ cosC < 7 b) cos2A + cos 2B + cos 2C > —3

® Loi gidi.
1 —

— AB. 7 =
AB s J

1] — - 1 — C el

-
7

a) Dat

(7,7)=180°—B, (7,k)=180°—C, (k, )= 180° — A.

F T E)2>00 24724+ k2 427427 k+2k-7 >0
& 12412+ 12 + 2c0s(180° — B) + 2cos(180° — C) + 2 cos(180° — A) > 0
&3 —2cosA—2cosB—2cosC >0

3
& cos A+ cos B+ cosC < 7

b) Goi (O, R) 1a tron ngoai tiép tam gidc ABC. Ta c6

(OA+0OB+0C)? >0« 0A%+0B%>+0C?+20A-0OB+ OB -0C +0C -04 >0
& 3R? + 2R*(cos 24 4 cos 2B + cos 2C) > 0

& cos2A + cos 2B + cos 2C > —g.
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yV 4/ J/ 7
9 Bai tGp ren luyén

¢ Bai 27. Cho doan thing AB va s6 thuc k. Tim tap hgp diém M trong méi truong hop sau

a) 2MA? = MA - MB. b) MA2 +2MB2 =k, k > 0. c) AM - @ =k.
® Loi gidi.
a) Ta co
2MA? = MA- MB < MA (2MA - MB) =0. (%)
Goi I 1a diém thod man: o
2[A-IB=0.
Khi d6 L
9MA — MB = MI.
Do dé:

(%) & MAMI =0« MALMI.
Vay tap hop diém M 1 duong tron dudng kinh Al

b) Goi E la diém thod man I,
EA+2EB = 0.

Ta ¢c6
MA? +2MB? =k

& (m+ﬂ)2+ (Aﬁ+ﬁ)2 =k
& 3ME?* =k — EA? - 2EB% (%)

Mit khac tit o
EA+2EB=0,

suy ra

EA= %AB; EB = %AB,

() © 3ME? =k — §A32 & ME? = % (k — §AB2) .

. 2 . ~
® Néu k < §ABQ: Tap hgp diem M 1a rong.

Z 2 2 2
® Néu k = §ABQ: Tap hop diem M la mot diem E.

P 2 X 1 2
® Néu k > §AB2: Tap hop diem M la dudng tron tdm E, ban kinh R = \/§ <I<: — §AB2>.
c) Goi A la gia ctia vecto @ va A’, M’ 1an lugt 1a hinh chiéu ctia A, M lén A. Theo cong thiic hinh chiéu
ta co

—

AM.@ =AM - @.
Suy ra
AM - @=ke AM a=k< AM =

i

ST

trong d6 @ 1a do dai dai sb clia vecto @.
. p k . p . . .
Vi A’ 1a diém ¢6 dinh, — 1& hang s6 khong doi nén M’ 1a diém c6 dinh.
a

Do d6 tap hop diém M la duong thing vuong géc véi A tai M.
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> Bai 28. Cho tit giac ABCD, I, J lan lugt 1a trung diém ctia AB va C'D. Tim tap hop diém M sao cho
1
MA-MB+MC-MD = 51J2.

® Loi gidi.

Ta co

1 — — 1
MA-MB+ MC-MD = 5IJ2 o MIP+MJ?—TA%2 - JC? = 5IJ?.
Goi K la trung diém I.J suy ra e
MI?+ MJ? =2MK? + 2IK?.
Do do
1A%+ JC?
=

. [TA2 2
Suy ra tap hop diem M la dudng tron tam K ban kinh R = +JC

MK?

U

$Bai 29. Cho tam giac ABC, géc A nhon, trung tuyén AI. Tim tap hgp nhitng diém M di dong trong
goc BAC sao cho AB - AH + AC - AK = AI?, trong d6 H va K theo thit tu 1a hinh chiéu vuong géc clia
M len AB va AC.

D Loi gidi.
Stt dung cong thitc hinh chiéu ta co:
AB-AH + AC - AK = AI* & Al = AB - AH + AC - AK
& AI? = AB-AM + AC - AM
& AI? = 2A7 - AM.
Goi My 1a hinh chiéu ctia M lén Al khi d6 ta c6
Al
AT? = 2AI - AMy < AMy = 5
(My ndm tren tia AT).

—

Suy ra tap hgp diém M 1a doan trung triyc ciia AI ndm trong goc BAC. O
¢ Bai 30. Cho tam gidc ABC va k 1a s thuc cho trude. Tim tap hgp nhitng diém M sao cho
MA? - MB? = k.
o Loi gidi.
Goi I 1 trung diém AB ta c6
R S JE— k
MA?-MB*=k&2MI - BA=ke MI=—.
2BA

V6i M’ 1a hinh chiéu M lén AB suy ra M’ la diém c6 dinh.
Vay tap hop diém M la duong thing di qua M’ va vuong géc véi AB. O

$>Bai 31. Cho hinh vuong ABCD canh a va s thuyc k cho truée. Tim tap hgp diém M sao cho

MA-MC+MB-MD =k.

® Loi gidi.
Goi [ 1a tam cta hinh vuong ABCD. Ta ¢6
NI WG = (7 + TA) (W7 + T0)
= MI*+ MI (IC + IA) + IA - IC
=MI?+T4-IC.
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Tuong ty
MB-MD=MI?>+1B-1D,

MA -MC+MB-MD=k<oMI?+IB-ID+IA-IC =k
<:>2M12—IB2—IA2:k<:>M12:§+IA2

@Mﬂ:g-l—az

2
@MI:\/SJFIA?:,/I“J;G .

® Néu k < —a? : Tap hop diém M la tap rong.

@ Néu k= —a? thi MI =0 < M = I suy ra tap hop diém M la diém 1.

®@ Néu k > —a? thi MI = 4/ # Suy ra tap hop diém M 1a duong tron tam I ban kinh R = 4/ #

]
$9 Bai 32. Cho tam giac ABC va cac s6 thyc z,7, 2. Chitng minh rang
2.2 .2
xycos A+ yzcos B+ zxcosC < M
® Loi gidi.
bat ¢ =15’ J :B—g, k :%. Suyra’z" :‘j‘:)k)zlv\ i.j =—cosB,j.k =—cosC, k.i =
—cos A
Ta c6
— — —>\ 2 - — —> — - >
(zk +yi +27) 2002 +y? + 22+ 20y7 k +2yz7.] +220] .k >0
24,2 .2
S aycos A+ yzcos B+ zxcosC < Ty e (dpcm).
]
C-BAI TAP TRAC NGHIEM
¢S Cau 1. Cho tam giac ABC vuong tai A va c6 B = 60°. Géc gitta CAvaCB bang
60°. 30°. (C)90°. (D) 45°.

® Loi gidi.
Ta co (CTA), C—B)) =4@.
Do AABC vudng tai A va co B = 60° nén C = 30°.
Chon dap én O

¢>C@u 2. Cho hai véc-to @ = (3;2), b

(—2;4). Hay chon khang dinh ding.

_(—6;8). ©a-b=-14 0)

o)
=
Il

|
[NV}
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¢ Cau 3. Trong mit phing toa do Ozy, cho hai véc-to @ = 47 + 67 va b =37 — 77. Tinh tich vo

— _30. ® T =3 © @ b =30.

huéng @ -
N
a

@

®7

B = 43.

® Loi gidi.

T gid thiégsuy ra @ = (4;6) va b= (3;=17).
Suyrad-b=4-3+6-(-7)=—30.

Chon dap an @

O

> Cau 4. Trong hé toa do Ozy, cho @ = (1;2), b = (4;3) va @ = (2;3). Gié tri ciia bidu thic @ <_b) +

bang bao nhiéu?

(M) 18. ®) o. (©)2s.

D 2.

o}

® Loi gidi.

Taco @ = (1;2), b + 2 = (6;6).
Vay @ (b0 +7¢)=1-6 =
Chon dap én@

O

$>Cau 5. Cho A(1;2), B(—1;1) va C (5;—1). Tinh AB - AC.

A7 B ; © -7

AB = (-2;-1), AC = (4;-3).
AB-AC =(-2)-4+4(-1)-(-3) = —b5.
Chon dap an @

O

® Loi gidi.
Ta c6 A = (—3;1),0B = (2;10). Suy ra AO - OB = —3-2+1-10 = 4.

Chon dap an @ O
$>CAu7. Cho @ va b la hai véc-to ciing huéng va déu khéc 0. nao sau day dung?
W -v=|2-5]. ®T-b=o0 ©737 b -0 =-|2||0|
® Loi gidi
Tac6 @b = |a] - |3| - cos (?L', 3)
Do @ va b Ia hai véc-to ciing huéng nén (ZL’, _b)) = 0°.
Vay @b = @] |7
Chon dap an @ O

4> CAau 8. Cho tam gisc déu ABC canh bing a va H la trung diém BC. Tinh AH - CA.

3a? —3a’ 3a? —3a’
T T 5 ©—-
® Loi gidi.
Tacéﬁ~m=AH'CA'cos<ﬁ,CT4)) = GTB'a~cosl50°=




5. Tich vé huéng clia hai véc-to

Chon dép én

$>CAau 9. Cho tam gidgc ABC can tai A, A = 120° va AB = a. Tinh BA - CA.

y 4/ J J
U

a? a? a3 a?v/3
@ Dh ® 9 © 7B ©- I
® Loi giai.
Ta 6 BA - CTA> = BA-CA-cos120° = —%aQ.
Chon dap én O

¢ Cau 10. Cho tam giac ABC vuong tai A ¢6 B =60°, AB = a. Tinh AC - CB.

(A) 3a2. —3a2. (©) 3a. D) o.

o Loi gidi.

—_—> —_—> ° '\/g 2

AC-CB = AC-BC - cos150° = aV/3 - 2a - - ) =3

Chon dap an O
$>Cau 11. Cho hinh vuong ABCD canh a. Tinh tich vo hudng ctia hai véc-to AB va AC.

(AVAB-AC =av2.  (B) AB-AC = 2a. (C)AB-AC = a2 (D) AB - AC = 2a2.

o Loi gidi.

TacéA_B)-A_C":|A_B>|-|A_C'>|-COS(E,A_C>):a-a 2 cos 45° = a?.

Chon dép én @ O
$> Cdu 12. Trong mit phing toa do Oxy, cho hai véc-tc @ = (ai;a2) va b = (by1;b2). Ménh dé nao sau
day la dang?

@ cos (3, F) = 019 + biby ) cos (E’, _b)) = b1 + asby .
Va3 + 2 \Ja3 + b3 Va3 +a3- /02 + b3

- b b - b1b
@cos(ﬁ',b)z 0102 + 291 ) @cos(&’,b)z G102 + 0192 .
Va3 + b3 \/a3 + b3 Va3 + 3 \Ja3 + b3

T — ———— 8

o Loi gidii.

Cong thiic co ban.

Chon dap an O
¢ CAu 13. Cho hai véc-to @ va b khéc 0. Xac dinh géc a gitta hai vée-t6 @ va bkhid b = —|a|| _b)‘

(A) a = 180°. ®) a=0°. (©) a=90°. (D) a = 45°.

® Loi gidi.

Tac63-3—|a | cos(a', )

Ma theo gia thiét @ - b= —|a]- ‘—b)‘ nén cos (6’, Z;) = —1 hay a = 180°.

Chon dap an @ O

$>Cau 14. Trong mit phang toa do Oxy, cho hai véc-to @ = (—2;—1) va b= (4; —3). Tinh cosin cta
gbc gitta hai véc-to @ va b,

®eos(@8)=-L. ®eos(3,7)=22 ©Qos(2,5)=L. @ oos(,3)=

5 5 2

® Loi gidi.
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- y 4/ J J
(= d-b =244 (-1)-(=3) _ V5

Tacocos(a,b)—‘a,‘.‘—l;‘— Vi+r1-V/16+9 5

Chondépén@ .

$> Cau 15. Trong mit phang toa do Oxy, cho @ = (2;5) va b= (3; =7). Tinh (a 7;)

(A) 90°. 120°. (©) 135°. (D) 45°.
® Loi gidi.
L o> T b 2.3+5-(=7) V2
cos(a,b)— —— = __Vv4
@] |b] V22452 /324 (=7)? 2

Suy ra: (5’, —b)) = 135°

Chon dap an @ O
$>Cau 16. Tam giac ABC vuong & A va ¢c6 BC = 2AC. Tinh cos (A_C”, C’_B>)

() cos (A0,TB) = ;. ®) cos (A0,TB) = .

@cos (AC,CB) =<5 @cos (AC,CB) =-=
T D — ————8
® Loi gidi.
Xac dinh duge (AC,CB) = 180° — ACB.

—— AC 1 — o rm —_— o 1

Ta ¢6 cos ACB = BC =3 ACB = 60°. Vay cos (AC, C’B) =cos120° = ——.

Chon dap an .

¢S Cau 17. Cho hinh vuong ABCD, tinh cos (AB C’A)
V2
®-! ©L ®-2

o Loi gidi.
Vi (AB,CA) = 180° — (AB, AC)) = 135° nen cos (AB,CA) = -
Chon dap an @

Il
$>Cdau 18. Cho tam gidc déu ABC. Tinh P = cos (AB B—C)) + cos (B—C), (74)) + cos ( )
3 3
P=§. @P:—ﬁ. @P_—%_.
1
5
5

MIE

oI%

® Loi gidi.

Ta c6 (AB,BC) = (~BA,BC) = 180° — CBA = 120° = cos (AB, BC) = —
Tuong ty, ta cling c6 cos (B_C), (74)) = cos (CTA), ﬁ) =—=

Vay cos (AB, BC) + cos (BC,CA) + cos (CA, AB) = -

Chon dép an (C)

¢S Cau 19. Cho hinh vuong ABCD canh a. Tinh (A—B) + E) (B_C'> + ﬁ)

@ —2a?. 9 a?. @ 2a2. @ _¢

5l

® Loi gidi.
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5. Tich vé huéng clia hai véc-to

y J/ J J
ABCD la hinh vuong canh @ nén AB + AD = AC, AC 1 BD va AC = a\/2.
Do do6
(4B + AD) (BC + BD) - 40 (BC + BD)
= AC-BC+AC-BD=CA-CB=AC-BC -cos45° = a?.
Chondépén O

$>Cau 20. Cho AABC déu canh bang 3. Trén cac_canh AB, AC lan lugt lay cac diém M, N sao cho
2AM = MB NA =2NC. Gii tri cua tich vo6 huéng BN -CM 1a

11 11

2 2

® Li gidi.

BN-CM - (AN - AB). (AM - A0)

—> > —— > — — > M
= AN -AM — AN - AC — AB-AM + AB - AC
= 1:2-c0860°—2-3cos0°—3-1cos0°+ 3-3cos60°
7
T B C
Chondépén O
$>Cau 21. Cho tam gidc ABC vuong tai A ¢c6 AB = a, BC = 2a. Tinh BC-CA+BA-AC theo a.
(A BC-CA+ BA-AC = —aV3. (B) BC-CA+ BA - AC = —3a2.
(COBC-CA+BA-AC = av3. (D) BC-CA + BA - AC = 3a2.
® Loi gidi.

Tarn giac ABC vuong tai . A nén CA2 BC’2 AB2 = 3a?.
BC-CA+BA-AC = AC(BA BC’) AC - CA = —3a2.

Chon dap an O

¢S Cau 22. Cho tam gidc ABC vuong tai A, c¢6 s6 do goc B 1a 60° va AB = a. Két qua nao sau day I3
sai?
(A) AB - AC =o. (B) CA-CB = 3a2.
O 56— - ©)AC . OB — —svaed
T —— ———— 8
® Loi gidi.
Ta c6 AB = a, BC = 2a, AC = aV/3. C

@ Do AB L AC néen AB - AC = 0.

@ Tac6 CA-CB=CA-CB - cos30° = 3a2.

@ Tac6 AB-BC = —BA-BC = —BA- BC - cos 60° = —a?.
@ Tac6 AC-CB=-CA-CB=—CA-CB-cos30° = —3a2.

Chon dap an @ O

$> Cau 23. Cho M la trung diém AB, tim ménh dé sai.
(A)MA-AB=—-MA- AB. B) MA-MB=—-MA-MB.
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y J/ J J

(C)AM - AB = AM - AB. (D) MA-MB=MA-MB.

]\E,A_é ngugc huéng suy ra ]\T_A:A_B): MA-AB-cosl180°=—-MA- AB.
MA, M B ngugc hudng suy ra MA-MB = MA-MB-cos180° = —MA - MB.
A_J\J}, AB cung huéng suy ra A]\LAB =AM - AB -cos0° = AM - AB.

M A, M B ngugc huéng suy ra MA-MB=MA-MB - cos180° = —MA - MB.
Chon dap an @

O
&> CA@u 24. Cho ti gidc 161 ABCD c¢6 AD = 6. Dat ¥ = AB — DC — CB. Tinh ¥ - AD.
(A 18. (B) 24. (C) 36. (D) 48.

® Loi gidi.
U=14—B>—D—C’)—C—B):A_B)—|—C_D>+B_C>=A—D)suyra7-14—D)=AD2=36.
Chondépén@

]
& Cﬁu_?Sgho tam giac ABC ¢6 canh BC' = 6 va duong cao AH. H 6 trén canh BC sao cho BH = 2HC.
Tinh AB - BC'.
(A) —24. B) 24. (©)1s. (D) -18.

o Loi gidi.
1% BO = (AR + AB)  BC = AH - BC + HB-BC=HB BC = -4
ChQndépén@

]
> Cau 26. Cho tam giac ABC vuong tai A c6 AC = 12, M la trung diém AC. Tinh BM - CA.
144, —144. © . D -72.

o Loi gidi.

B A= (BA+ 40) - CA= BA.CA+ A . CA= 40 . CA = 72

Chondépém@ O

$> Cdu 27. Cho tam giac ABC c6 dudng cao BH (H & trén canh AC). Khéng dinh nao sau day ding?

BA-CA=BH- HC. (B)BA-CA=AH - HC.
BA-CA=AH- AC. (D)BA-CA=HC- AC.

® Loi gidi.

Ta 6 BA-CA = (BH + AA)-CA= BH -CA+ BA-CA= HA-CA = Al - AC.

ChQndépéLn@ O

4> Céu 28. Cho 2 vée-to @ va b thoa |@+b | = 2 va c6 do1on bing 1. Hay tinh (3@ — 47 ) (2@ +5b ).

5. ©-. _s.

7.
® Loi gidi.




5. Tich vé huéng clia hai véc-to

y [/ J J
¢S Cau 29 Cho hinh thang vuong ABCD c6 dusng cao AD = 3a. Tinh DA - BC.
(B) 1542. ©o. (D) 9a2.
® Loi gidi.
B4 BC - DA (BA + 4D + DC) - DA AD = —oa?.
Chon dap én@ O
< Cdu 30. Cho tam giac ABC vuong tai C' ¢c6 AC = 9. Tinh AB . AC.
81. ©s. D) 5.
® Loi gidi.
AB . AC = (AC + OB) - AC = AC'. AC + CB - AC = AT 40 = 1.
Chon dap an. O
$>Cau 31. Cho tam giac ABC ¢6 BC =a, CA=b, AB=c. Tinh P = (AB + AC) BC.
2 2 2 _ 2
P P:C;b, @p:cH’Tﬂ, @p:cH’Ta,
o Loi gidi.
Ta c6

= (AB + AC) BC = (AB + AC) (BA + AC)
= (AC + AB) (AC — AB) = AC? - AB? = AC? — AB?* = 1? — .

Chon dap én@ O
%GU_QZ. Cho tam gidc ABC c¢6 BC = a, CA = b, AB = c. Goi M la trung diém canh BC. Tinh
AM - BC. 2 ) 2 g2

A AM - BC="_C. ® AM-BG=""".
. Aagaa P 9
@AM.BCZMT"'“‘ (D) AM Bczc+b2 a

T —— —8

® Loi gidi.

Vi M la trung diém ctia BC suy ra AB + AC = 2 AM. Khi d6
M -BC = | (AB +AC) BC = | (AB + AC) (BA + 40)
- L(AC + AB) (AC - AB) - L (A¢2 - 72 - L (ac*—apr) - L7

Chon dép én @ O

¢S Cau 33. Cho hinh vuong ABCD canh a. Tinh P = (ﬁ + A—C'>> (B—C) +BD + ﬂ)

(A) P =2V2a. (B) P = 242 ©P=a (D) P = —2a2.

® Loi gidi.

T o BD = a2
a Co —> P—— — —> — P— — — —
BC + BD + BA = (BC+BA)+BD:BD+BD:23D.

P = (B + AC) - 28D = 248 - BD + 24 - B = —2BA- BB +0

—_—> —> 2
=—2-BA-BDcos(BA,BD) =—2-a-a\/§-\/7_=—2a2.
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y J/ J J
[

Chon dép én @

$> Cau 34. Cho hinh vuéng ABCD canh a. Goi E 1 diém déi xing ctia D qua C. Tinh AE - AB.
(A) AE - AB = 242 AE-AB=+3a®. (C)AE-AB=+5a>. (D) AE-AB =5a2

® LJi gidi.
Ta c6 C la trung diém ctia DE nén DE = 2a. Khi d6
AE AL = (AD + DE) - AB = 4B - AB+DE - AB
0
= DF - AB - cos (D—E:A—B)) = DE - AB - cos0° = 2a2.

Chon dap an @ O

<>‘> Cdu 35. Trong mat phing toa do Oxy, cho hai véc-td @ = (—2;3) va b= (4;1). Tim véc-to d biét
d=4wb-d=-2

WY w2y er-(Y) er(5

® Loi gidi.
5)
— . —2rx+4+3y=4 r=—-c
Goi d = (z;y). Tu gia thiét, ta c6 he vy & 6 7
dr+y= -2 y=-
=
Chon dép én O
$> Cdu 36. Trong mit phing véi he toa do Oxy, cho tam gidc ABC c6 A(—1; 1), B(3;1), C(6;0). Tinh
cos B. /3 /3 Y /3
= 3 PN 3 = 2 =~ 2
@COSB:—T. cosB:7. @(305327. @COSB:—T.
® Loi gidi.
BA = (—4;-2), BC = (3;1),
~ — — BA-B —4 -2)1 2
cos B = cos(BA, BC) = =7 BC = (-4)3+ (=2) = —i.
BABO  VEOR A (DR VERE 2
Chon dap an @ O

> Cau 37. Trong mat phang véi he toa do Oxy, cho tam gidc ABC véi A(1;—1), B(4;2) va C(4;-2).
Hoi gé6c ABC' c6 s6 do do bang bao nhiéu?

(A) 30°. 45°. (©) 60°. (D) 90°.
D Loi gidi.

Ta 6 BA = (—3;-3) = BA =32,
BC = (0;—4) = BC = 4.

ABC = cos (BA, BC) = - — —_ = ABC = 45°
cos cos( ) BABC 334 V2
Chon dap e’m O
$>C@u 38. Cho @ = (1;—-2), ¥ = (—2;1). Khing dinh nao sau day sai?
WT-¥=-4 ® || = 7. © 2= 5. @717
o Loi giéli
Taco W -UT=1-(-2)+(-2)-1#40=7 L 7.
Chon dap an O
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5. Tich vé huéng clia hai véc-to
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y £ £ 77

$>CAau 39. Biét @, b # 0 va @- b = —|@|- |b|. Khing dinh nao sau day ding?
(A)@ va b ciing huong.
@ va b ndm trén hai dudng thing hop véi nhau mot goc 80°.
© Tvab nguge hudéng.
@ @ va b nim trén hai dudng thang hgp véi nhau mot géc 60°.

T — —

® Loi gidii.
Ta c6
@b =@ V]| |b|cos (T, b) =—|@|-|b] & cos (@, b) = -

~ o d N i 2,
nén a va b ngudc huéng.

Chon dap an @ O
$>Cau 40. Trong mit phang véi hé toa do Oxy, cho tam gidc ABC véi A(2;1), B(2;—-3) va C(3;2).
Khéng dinh nao sau day la khing dinh ding?

@ Tam gidc ABC la tam giac nhon. Tam gidc ABC' 1a tam giac déu.
© Tam giac ABC la tam giac tu. @ Tam giac ABC' la tam giac vuodng.

T — —

o Loi gidi.

Ta c6 AB = (0;—4) = AB = 4;

AC = (1;1) = AC = V2

BC = (1;5) = BC = /26.

Ta nhan thay: AB # AC # BC nén tam giac ABC khong phéi 13 tam gidc déu.

Ta c6 AB? + AC? = 42 + (\/5)2 =18 # 26 = BC? suy ra tam gidac ABC khong phai la tam giéc vuong.

Canh dai nhat 1a BC nén goc ldn nhat 1a goc A. Ta tinh goc A.

cosAzcos(AB,AC): AB- AC :0 -1 1:—L<O:>A\ti1.

|AB| - |AC] 42 V2

Chon dap an @ O
$>Cau 41. Trong mit phing toa do Oxy, cho bén diém A (—8;0), B (0;4), C (2;0) va D (—3;—5). Khang
dinh nao sau day la dung?

@ Hai goc BAD va BCD phu nhau. Géc BCD la g6c nhon.
© cos (ZE, E) = cos (C_ﬁ, C—D)> @ Hai goc BAD va B/C'T) bl nhau.

R ——— —— 8

® Loi gidi.

Tac()A_B):(S'él) E:( 5), CB = (-2 ;4),C_D):(—5;5).

cos A B D) — 8:-5+4-(-5) _ 1
Suy ra 2/82 42 \/52 (_5) V10 1
cos CB CD \/22+42 \/52_’_52 ——\/m.
Chon dap an @ O

$> Cdau 42. Cho tam giécil}C vuong tai A, AB = a, AC = aV/3. Goi M la trung diém ctia BC. Tinh
co-sin gbc gitta hai véc-tc M A va BC.

@cos(M/LBC’) % cos(m,B—C))z—%.
©COS(MA,BC> ? @cos(]\ﬂ,B_C’):—\/Tg.

® Loi gidi.
Tit gid thiét suy ra B = 60° va C = 30°. (MA, BC) = (MA,MC) = AMC = 120°




Chuong 4. Vécto

y J J J
= cos (W, B—C") =cos120° = ——
Chon dap an O
> Cdu 43. Cho tam giac ABC. Tinh tong (ﬁ, B_C'>) + (B_C), CTA)> + (CTA), Jﬁ)
(A) 180°. 360°. (©) 270°. (D) 120°.
® Loi giai
(AB,BC) =180° — ABC
Tac6 ¢ (BC,CA)=180°— BCA
(CA,AB) =180° — CAB
Suy ra (AB,BC) + (BC,CA) + (C4, AB) = 360°
Chon dép én O
> Cau 44. Tam giac ABC ¢6 goc A biing 100° va ¢6 trye tam H. Tinh téng (HA,HB) + (HB,HC) +
(HC, HA).
(A) 360°. 180°. (C) 80°. (D) 160°.
o Li gidi.

Goi BI va CF la hai dudng cao clia tam giac ABC. Suy ra t gidc HIAF noi tiép, kéo theo BHC = 80°.
(/7. 7TB) - BHA

Ta c6 (H_B: = B/H\C’
(HC,HA) = CHA

—

(HA,HB) + (HB,HC) + (HC,HA) = 2BHC = 160°.

@

Chon dap an @ O

¢ Cdu 45. Cho hinh vuong ABCD tam O. Tinh tong (ﬁ, D—C)> + (@, C'—B)) + (CTO: D—C>>

(A) 45°. 405°. (©) 315°. (D) 225°.

® Loi gidi.

Vi A_B),D_C> cting huéng nén (E, D_C’)) =0°.

Vi 14—D), CB ngudc huéng nén (zﬁ, @) = 180°.

Ve OF = DC, khi d6 (CO,DC) = (CO,CE) = OCE = 135°.

Vay (AB,DC) + (AD,CB) + (CO,DC) = 0° + 180° + 135° = 315°.

Chon dap an @ O

$> CAu 46. Cho tam giac ABC can tai A, goc A = 20°. Goi BM 1a dudng phan giac trong clia goc ABC.
Tinh cos (BM MC’)

1 -2 V2 -1
@ - ©5 -
® Loi gidi.
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Ta c6 BMC = 180° — (MBC + BCM ) = 180° — (40° + 80°) = 60°. )
(BM,MC) = 180° — 60° = 120°.
= cos (BM, MC) = =
M
B C
Chon dap an @ O

$>Cau 47. Cho hinh thoi ABCD canh a, goc ABC = 120°. Goi G la trong tam cua tam giac BC'D va «
la goc gitta hai dudng thing DA va BG. Tinh sin a.

@sina:%. sina:?. @sina:\/?ﬁ. @Sinazl.

® Loi gidi.

Vi AD /| BC nén Ta ¢6 a = (DA, BG) = (BC, BG) = 30° = sina = sin30° = 1.

Chon dap z’m@ O

$> Cau 48. Cho tam giac ABC c6 cac canh bang a, b, ¢. Tinh tich vo huféng AB - AC theo a, b, c.

(A)AB-AC = = (a +b2— ). (B) AB-AC = = (a +c2—b?).
@AB-AC’:g(b2+c2+a2). @AB-ACzi(b2+c2—a2).

T — B

® Loi gidi.

Ta 6 BC? = (AC — AB)? = BC? = AC? + AB? — 2AB - AC. Dodéﬂ?-A_c’:%(ch?—a?).
ChQﬂdépéﬂ@ O

> Cau 49. Cho nita dudng tron tam O, c6 duong kinh AB = 2R. Goi M, N la hai diém thudc nita duong
tron sao cho hai day cung AM va BN cat nhau tai 1. Khang dinh nao sau day 14 khing dinh ding?

(A) Al - AM = Al - AB. (B) Al - AM = AN - AB.
(C)AI-AM = A - AN. (D) AT - AM = Al - BA.
T I —— —— 8
® Loi gidi.
Ta c6 M
AT - A0 = AL(AB + BM) N
— Al -AB + Al -BM !
= Al - AB.
Chondépén@ O

$>Cau 50. Cho hai diém M, N nim trén dudng tron dudng kinh A AB = = 2r. G01 I 13 giao diém ciia hai
dudng théng AM va BN. Tinh theo r gia tri biéu thic P = AM - AT + BN - BI.

(A) P =42, B P =22 ©pr=r @P:’;.

o Li gidi.
Vi AT 1 BM va BI L AN nen Al - BM = BI - AN = 0.
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Do do M
P=AM-Al + BN -BI N
~ (4B + B 4l + (BA + AN) - BI -
_AB. AT AB-Bi . 5 u

= AB - (Al +IB)
— AB? = AB? = 4.

Chon dap an @

O
$>CQu 5]. Trong mat phéng toa do Ozy, cho hai véc-to @ = (x;2 — 1), b = (x4 2;x + 1). Diéu kién cia

rdéad-b<3la

(A)-2<z<3. B 2<z<1. ©o<z<l. D) -2 <.
® Loi gidi.

Ta c6 E’-—b>::v(m+2)+(x—1)(x+1)<3
sr?4+2r+22-1-3<022+2-2<0& 2<2<1.

Chon dap én O
> Cau 52. Cho hinh vuong ABCD c6 canh la a. Gié tri ciia bidu thie (BC + BD + BA) (AC — AB)
’ (A)o. 242 (©) —242. (D) —2v/2a2.

® Loi gidi.

(BC -+ BD + BA) (AC - AB) = 25D - BC = 2|BD| - |BC] - cos (BB, BC) = 2-av2-a- L2 = 20,

Chon dép 4n O

AC

¢ Cau 53. Cho hinh vuéng ABCD canh bang 2. Diém M nim trén doan thang AC sao cho AM = -
Goi N la trung diém ctia doan thang DC. Tinh MB - MN.

(AMB-MN=-4. (B) MB-MN =0. (©OMB-MN =4. (D) MB- MN = 16.
® Loi gidi.
Vi gid thiét khong cho géc nén ta thit phan tich cac véc-to m, M N theo cac véc-to c6 gia vudng goéc v6i
nhau.
MB = AB - AM = AB — ~AC = AB - * (4B + AD) = >AB - 14D
B N 477 4 4 47
MN:AN—AM:AD+DN—ZAC:AD+§DC—Z(AB+AD)
_AD+§AB—Z<AB+AD)_ZAD+ZAB.
Suy ra
P e 4 3—> 1—) 3—> 1—) 1 e g —39 —29 e e g
MB-MN = (2AB--AD)(2AD + -AB :—(3AB-AD+3AB — 34D —AD-AB)
4 4 4 4 16
1 2 2
:1—6(0—1—3a —3a® —0) = 0.
Chondépén O
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4> Céu 54. Cho hinh thoi ABCD ¢6 AC =8. Tinh AB- AC. -
(A) AB - AC = 24. (B) AB - AC = 26. (C)AB- AC = 28. (D) AB - AC = 32.
o Loi gidi.
Goi O = AC'N BD, gi4 thiét khong cho goc, ta phan tich cac véc-to AB , AC theo cac véc-to co gia vuong goc
v6i nhau. ) .
Ta 6 AB - AC = (A0 + OB) -E:ﬁ-ﬁ+@-@:514_(5-,4_(5+0:§AC2=32.
Chon dap an @ O

< Cﬁu_5)5. _C}ho hinh ch@ nhat ABCD ¢6 AB = a va AD = a/2. Goi K la trung diém ctia canh AD.
(A)BK - AC =o. (B) BK - AC = —a2v2. (C)BK-AC =a?>v2. (D) BK-AC = 242

o Loi gidi.
Ta ¢c6 AC = BD = /AB?2 + AD? = v/2a2 + a2 = aV/3.
BK = BA + 4K = BA + [ 4D

AC = AB + AD.
BR - AC=BA 4B + BA-AD+ [ AD - AB + JAD-AB = ~a?+0+0+ ,(av3)" =0
Chondépén@ O

Lai co

24 sziu 56. Trong hé truc toa do Oxy, cho @ = (2;5) vA U = (—3;1). Tim s6 thyc m dé @ = mu + ¥ tao
v6i b = (1;1) mot goc 45°.

@ng. m=—1. @mz—%. ®m=2.

® Loi gidi.
vée-to @ = (2m — 3;5m +1); b = (1;1).

S oy V2
cos(a,b)zT
(2m—3)-1+ (Bm+1)- V2

V(@2m =324+ (Bm+1)2-v2 2
™m — 2 _1

V29m2 — 2m + 10

& /29m2 —2m+10 = Tm — 2

™T™m—22>0

{29m2 —2m 4 10 = 49m? — 28m + 4

[\)

¢

2
m> = 3
{20m226m60

Chon dap an @ O

¢S Cau 57. Cho ti gihc ABCD c6 hai dudng chéo vuong goc véi nhau tai M va MA-MC = MB-MD.
Goi P la trung diém ctia AD. Géc giita hai dudng thang M P va BC la

(A) 90°. 60°. () 45°. (D) 30°.
® Loi gidi.
Ta c6 BC = MC — MB;MP = - (MA+ MD)
Suy ra 2MP - BC = (MC — MB) (MA + MD)
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— MA-MC +MC-MD—MA-MB - MB-MD

=MC-MD—-MA-MB=0(ViMA-MC =MB-MD va MA-MB=MC-MD =0)
Vay MP L BC = (MP,BC) =90°.
Chondépén@ O

2 C_éi_l.l_> 58.__Qho hinh vuong ABCD canh a. Goi M va N lan lugt 1a trung diém ctia BC va C'D. Tinh
cos (AM , N A).

4 4 3 3
® 5 ©F ©-
D Loi gidi.
Tit gid thiét ta c6 AM = AN = %5 A D

AM = AB+ BM;NA=ND + DA
= AM -NA = (AB+BM) (ND+ DA)

= AB.ND+ AB-DA+ BM.ND+ BM - DA N
:a-§-008180°+0+0+a-—-005180° = —a?
— ., AM-NA —a? 4
Suy ra cos (AM,NA) = — = a4 =——.
|AM|-|NA] a5 a5 5 B M ¢
2 2
Chon dap an O
(¢ Cﬁlll_é?. Cho hinh vuéng ABCD. Goi M la trung diém ciia canh BC. Tinh géc giita hai véc-to AM va
DA+ DB.
(A) 45°. 30°. (C) 135°. (D) 90°.
® Loi gidi.
Goi N la trung diém AB. D c

C6 DA + DB = 2DN
Chiing minh duge AM L DN N
Suy ra goc gitta hai véc-to AM va DA + DB bang (AM, DN) = 90°.

M
A N B
Chon dép én @ O
$>CAu 60. Dé U - ¥ = — |¥| - |¥] thi & vA ¥ phai 1a hai véc-to
@ cting phuong. cung huéng. @ ngudc huéng. @ vuong goc.
® Loi gidi.
Dé théa man dé bai thi cos (u, V) = -1 & (4, ¥) = 180.
Vay @ va U phéi l1a hai véc-to nguge hudng.
Chon dép én @ O

$>Cau 61. Cho M la trung diém AB, dang thiic nao sai ?

(A)MA - AB=—-MA- AB. (B) MA-MB=MA- MB.
(C)AM - AB = AM - AB. (D) MA-MB=-MA-MB.
® Loi gidi.

® Do M la trung diém ctia AB nén (m, MB) = 180°.
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Tac6 MA-MB = MA-MB - cos (MA,MB) = MA- MB - cos180° = —MA - MB.

® Do M la trung diém ciia AB nén (1\_474', E) = 180°.
Tacé]\ﬂ-ﬁzMA-AB-cos(]\ﬂ,E) =MA-AB-cos180° = —-MA- AB.

® Do M la trung diém ctia AB nén (W, ﬁ) = 0°.
Tacém-A—B):MA-AB-COS(m,A—é) =MA-AB-cos0° =AM - AB.

Chon dap én O
$> Cau 62. Cho hinh vuong ABCD tam O khang dinh nao sau day la sai?
(A AB-CD =AD-BC. (B) A0 -0OC = BO - OD.
©40.08 = 5300 () 4C . 55~ 4D - 4B,
® Loi gidi.
Gia stt hinh vuong c6 canh bang 1. A B
O] E‘C—D)zAB'CD-cosHSOo:—l,A—D)'B—C)zAD'BC-cos()Ozl.
@
e 1 — — 1
O] AO-OC’:AO-OC’-cos0°:§,BO-OD:BO-OD-cos0°:§.
@ AC-OB=DO-0C =0. P c
@ AC-BD = AD - AB = 0.
Chon dap én@ O
> Cau 63. Cho hinh thoi ABCD, khing dinh nao sau day la ding?
(A AB-AD =DA-DC. (B) AB-AC = AC - CD.
(C)AC-BD = AB- AD. (D)BA-BC =DA-DC.
® Loi gidi.
Gia st hinh thoi ¢6 canh bing 1. A
@ E@ :_cgsB/A_T)), D__A:D_é: cos ADC nhung cos BAD + cos ADC.
Nen AB - AD # DA - DC. B b
®A—B>-i_Cj:_A)C-Qs>@,E~@:—AC-cos@,ma@:@. C
Nen AB - AC # AC - CD.
® zﬁ-ﬁzOﬂhUﬂgE-E#O,nén/l—C’)-B_l));éE-zﬁ.
® @-Ezcos@,ﬂ-m:cosm. Ma@:ﬁ.NénB_A-B—C):
DA-DC.
Chon dap én@ O
¢ CAau 64. Cho hinh binh hanh ABCD va diém E tity ¥, khi d6 AB-EA+ AD-EA+CE - EA biing
(A) AE2. —AE2, (C)AE - CE. (D) —AE - DE.
® Loi gidi.

Taco AB+ AD+CE=AC+CE=AE.
Suy ra AB-EA+ AD-EA+ CE-FEA=AE-EA=—AFE?.
Chondépén O
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$> CAu 65. Cho hai diem A va B, O la trung diém ctia AB va M la diém tuy ¥, biét ring MA. - MB =
OM? + kOA?. Khing dinh nao sau day ding?

A k=1 ® k=-1. ©k=2 D k=-2.

® Loi gidi.
Ta c6 O la trung diém AB nén OA+ OB =T0. Do d6

MA-MB = (MO+0A4). (MO +0B)
= MO?+ MO (0A+OB)+04-0B
= OM?—-0A

Vay k= —1.
Chon dap an O

$>C@u 66. Cho I 1a trung diém AB, M 1a diém tuy §. Biét ring M1 - AB = k (MB* — M A?). Khéng
dinh nao sau day la dang?

A k=2 k:%. ©k=-1. @k:—%.

® Li gidi.
Ta c6 I 1 trung diém AB nén MA + MB = 2MI. Do d6
MB? - MA? = MB? - MA?
(MB - MA) - (MB + MA)
= AB-(2M])
— oM - AB.

= MI-AB = - (MB? - MA?). Vaykzé.
Chon dap én O

N |

4> C@u 67. Cho I 1a trung diém AB, M la diém tuy ¥. Biét ting MA - MB = MI? + kAB2. Khing dinh
nao sau day la ding?

W k=2 k:%. ©k=-1 @k:-}l.

o Loi gidi.
Ta c6 I 1 trung diém AB nén TA+1IB =0.Do d6
MA -MB = (MI+IA)(MI+]IB)
= MIP*+MI(IA+IB)+IA-IB

1
MI? — ZAB2.
4
1
Chon dép én @ O

¢ Cdu 68. Khang dinh nao sau day 13 ding?




5. Tich vé huéng clia hai véc-to

@ Xét hinh vuong ABCD canh bang 1 thi
(4B 7B)BC— 0BG,
X (AB.BC) - B .1 - 4B T
Dodé (@-b) €= (b ) lakhing dinh sai.
@ Xét hinh vuong ABCD canh bang 1 thi
— (AB-AD) =02 =0.
— AB*.AD*=1-1=1
Do do6 (E’- —b))2 =32 021 khéng dinh sai.
@ Tacs @ b =|a|- ‘_b)‘ cos (ZL’, _b)) nen @- b =|al- ‘T;’ sin (E’, 3) la khéng dinh sai.

—

©@Tacod - (b-2)=a-(b+(-0)=a-b+a (-C)=a-b-a- 7.

y J/ J J

Chondépén@ O
¢>C@u 69. Cho hai véc-td @ va b. Ding thitc nao sau day sai?
N 1 2 —2 — 1 —|2 — 2
®a-T=g([z+3] -z -7]) ®a- 5= ([a+3] -|a-7])
— 1 > 2 — 1 —|2 — 2
@ 5=L(fa i [i). @7 T=L(e o[- fo-7T)
T —— =
o Loi giai
Ta c6
—|2 —\ 2 — —>
@ ]a’+ b’ =(@+b) =a>+2d- b+ b?
—|2 —\ 2 - -
® ‘_’—b’ = (@) =a*-2@- b+ b
Suy ra
-~ =2 o |2 - o - 1 o =2 o =2
‘a—i—b‘ —’a—b’ =4da-b=a b=1<‘a+b‘ —‘a—b‘)
Chondépén U

&> Cau 70. Cho hinh thoi ABCD c¢6 canh bing a va A = 60°, didm M tity ¥. Biét ring M A2 — M B2 +

MC? — MD? = ka?. Khang dinh nao sau day ding?

A k=1 ® k=2 © k=4 D)k =6.

® Loi gidi.
Ta ¢c6 ABCD la hinh thoi canhavale\zﬁoc’ nén AABC déu canh a do d6 OB:OD:C—;,OA:OC’:
Do do

MA? — MB? 4+ MC? — MD?

— s —\2 —  —\2 — ——\2 — 2
= (MO +0A4)" — (MO +04)" + (MO +0C)” - (MO +0D)
= 2MO (0A- OB +0C - OD) + 04* - 0B + 0C* - OD?

—— e 3a2  a® 3a® a2
= QMO(BA—FDC)—FT—Z-FT—Z
= a°.

Vay k= 1.

Chon dap an @

a3
=5
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s> Cdau 71. % hinh ch nhat ABCD c¢6 O la giao diém ctia hai dudng chéo AC va BD, M la diém tuy
. Biét ring M A - MC = MO? + kBD?. Khang dinh nao sau day dang?

@k:—%. ® k=2 @k:—i. D) k=4
® Loi gidi.
Do O la trung diém ctia AC nén MA + MC =2MO = (MA—}—MC’)2 = (2]\7@)2
= MA?+ MC?+2MA-MC =4M0O%. (1)

Lai ¢6 MC — MA = 4C = (MC - MA)" = (4C)
= MA?+ MC?—2MA-MC = AC2.  (2)
Tu (1) va (2), tri vé theo vé ta duge:

4AT4’~J\T(J’=4MO2—ACQ$W-M_’C:MOLEBD? (do AC? = BD?).
1
Chon dép én@ O
$©Cau 72. Cho tam giac ABC, goi H la truc tam ciia tam giac va M la trung diém ctia canh BC. Déang
thic nao sau day dang?
N | S |
(A)MH - MA = 5BC. MH - MA=-7BC”
(O MH-MA = 1BC2. (D) MH - MA = =BC?.
T —— —— 88
® Loi gidi.
MH - L(BH + CH)
M la trung diém ctia BC, tac6 § 12 N A
WA= (BA+ CA)
— — ] —— — -5 —5 @ — — @ —5 —>
= MH-MA = (BA-BH +C4-BH + BA-CH + CA. CH)
Do H la truc tam nén lai ¢6
BA-BH=DBA BC, CA-CH=CA-CB,
B C
M
suy ra
MH-MA = %<§4’.B—c’+§4’.c—ﬂ’+@’.cﬁ+ﬁ’.@
- i(m’.ﬁw@’.o—ﬁ)
1] —» —> —_— —
= ,(BA.BC-CA.BO)
l— —> —
1
= -BC%
1 C
Chon dap an (C) O

$> Cau 73. Cho diém M thay @rén duong tron tam O ban kinh R ngoai tiép tam giac déu ABC' cho
trude. Biét ring M A% +2M B - MC = kR?. Khéng dinh nao sau day diang?

A k=2 ® k=3 © k=4 D k=6

D Loi gidi.
Ta ¢6 AABC déu nen BOC = 2BAC = 120°, OA+ OB +0C =70. Do d6

MA2? +2MB - MC
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— —\ 2 — — — —
= (MO +04) +2(MO+0B) (MO +0C)
= 3MO?+0A?+20B - OC +2MO (OA + OB + OC)
= 4R?+2R?.cos120° = 3R>

Vay k = 3.

Chon dép én O
¢S Cau 74. Cap véc-to nao sau day vuong goc véi nhau?

(A) @1 = (—4;—6) va To = (3;2). b1=(3;—4) va bo = (—3:4)
(©) 21 = (—4;—6) va Ty = (=3;2). (D) d1 = (5;—3) va dg = (3;—5)

® Loi gidi.

Tacé ¢1-Ca=0nén ¢; L Co.

Chon dap an @ O
> Cdu 75. Cho tam giac ABC ¢6 A(—4;1),B(2;4),C(2;—2). Tim toa do tryc tam H cia tam gidc
ABC. . .

@H<§;1>. (B) H(2:4). ©H<§;3>. (D) H(1;3).
o Loi gidi.
Gia st toa do truc tam H cla tam giac ABC 1a H(z;y). Ta c6
{AHJ_BC AH-BC =0 {0(x+4)—6(y—1):o v= 2
S PN & & 2
BH 1 AC BH -AC =0 6(x—2)—3(y—4)=0 y=1.
1
Vay toa do tryc tam cta tam giac ABC 1a H (5, 1).
Chon dap an @ O

rd
1

$> Cau 76. Trong mit phing toa do (O;

,7), cho @ = (—=1;2), b = (3;—5). Tim s6 thyc m sao cho
ma + b vuong goc véi i + .

5
@m=—2. m=2. @mz : @m=§
® Loi gidi.
Tacéma + b = (—m+3;2m—>5)va i + j = (1;1).
md + b vuong goc véi i + j <:>(m?f+ b)(z + '):O<:>m—2:O<:>m:2.

Chon dap an O

$> Cau 77. Trong mat phang toa do Ozy, cho tam giac ABC c6 A(—3;—2), B(5;2) va tryc tam H(5;0).
Tim toa do dinh C.

(A) C(6;—2). C(4;-2). (© c(5-2). (D) C(4;-1).

® Loi gidi.
Goi toa do dinh C(z;y). Ta 6 AC = (x4 3;y+2), BC = (x — 55y —2), AH = (8;2), BH = (0;—2).
Vi H la tryc tam tam giac ABC nén ta co

< —_—s —
BH 1 AC BH-AC =0 —2(y+2)=0

{AHJ_BC’ {AH-BCzO {8(m—5)+2(y—2)=0 {xzﬁ
4 -~ 9
y=-

Chon dap an @ O

340/418 ’




Chuong 4. Vécto

y £ £ 77

$> Cdu 78. Trong mat phang toa do Oxy, cho tam giac ABC c6 A(—3;0), B(3;0) va C(2;6). Goi H(a;b)
la tryc tam cta tam giac ABC. Tinh a + 6b.

(A) a+6b=5. (B) a+6b=6. (©a+6b=". (D) a+6b=38
® Li gidi.

Ta c6 AH = (a+ 3;b), BC = (—=1;6), BH = (a —3;b) va AC = (5;6).
H la tryc tam tam gidc ABC' khi va chi khi

AH 1 BC AH-BC =0 —a—3+6b=0 a=
=S s s = =
BH 1 AC BH-AC =0 50 —154+6b=0 b=

[« ) G2 I V]

Suy ra a+6b="17.
Chon dap an @ O

$> Cau 79. Trong mit phang toa do Oxy, cho A(1;3), B(—6;2). Ban kinh dudng tron ngoai tiép tam giac
OAB (vé6i O la gbc toa do) 1a

(A 6. ®) 5. (©) V/50. @@.

® Loi gidi.
Dé thay OA-OB = 0 nén tam giac OAB vuong tai O. Do d6 ban kinh duong tron ngoai tiép tam giac OAB
la AB _ v80
2 27
Chon dap an @ O

$> Cau 80. Trong mat phang Ozy cho @ = (4; —8). Véc-t néo sau day khong vuodng goc véi @
A) b =(-1;2). ®) b = (-2;-1). @b D) b = (4;2).
® Loi gidi.
Hai véc-to vuong géc nhau khi @ - b =0, khi d6 véc-to @ = (4; —8) sé& khong vuong goc véi véc-to b= (—1;2).

Chon dap an @ O

$>Cdu 81. Trong mit phing véi he truc toa do Oxy, cho hai diém M(1;2), N(3;4). Tim toa do diém P
trén truc Ox sao cho tam giac M N P vuong tai M7

(A) P(0;3). (B) P(~1;0). (©) P(3;0). (D) P(0; —1).

® Loi gidi.

Diém P trén truc Oz c6 toa do 1a P (xp;0).

C6 MP = (zp — 1;-2) va MN = (2;2).

Dé tam gidc MNP vuong tai M thi MP-MN =0 < 2(2p—1)—4=0<2zp=3.
Vay diém can tim 1a P(3;0).

Chon dap an @ O

$> Cdu 82. Trong mit phang Oxy, cho tam gidc ABC c¢6 A(—1;1), B(1;3) va C(1;—1). Hay chon phat
biéu ding.

@ Tam giac ABC vuong tai C. Tam gidc ABC vudng can tai A.

© Tam gidc ABC ¢6 ba goc déu nhon. @ Tam gidc ABC vuong tai B.
T — ——
® Loi gidi.
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Ta c6 AB = (2;2) va AC' = (2; —2) suy ra
AB-AC=4-4=0
AB = AC =2V2.
Vay tam giac ABC vuong can tai A.
Chon dap an O
$> Cau 83. Cho hai diém A(—6;3), B(4;1). Tim toa do diém C thuoc tia Oy sao cho tam giac ABC vuong
tai C.
® ;7). (7;0). © (0;-3). D) (0;-3) va (0;7).
® Loi gidi.

Goi C(0;¢) € Oy. Vi C thudc tia Oy nén ¢ > 0.

Tacc’)CTA):(—6;3—c), CB = (4;1—¢).

Tam giac ABC vuong tai C' khi va chi khi CA-CB=0

e (=6) 4+ (B-c)l-c) =0 —de—21 =0 |C7 1 (ubaD)
c= -3 (loai).

Vay C(0;7).

Chon dap an @

$> Cau 84. Tim m dé hai véc-to @ = (1;-3), b= (m?;4) vuong géc véi nhau.

(A)m =12, B m=2V3. (©)m=—-2v3. (D) m = +2V/3.
D Loi gidi.
Tac6 @ Lbeoa@ b=0c1-m2+(-3)4=0m2—12=0cm=+£23.
Chondépén@

(e

N

$> Cau 85. Cho tam gidac ABC, véi A(0;3), B(z;1), C(4;1). Tim x dé tam gidc ABC vuong tai A.
T=-2. :z:l. @:E:O. @:Ez—l.

® Loi gidi.

Ta ¢6 AB = (x;—2), AC = (4; —2). Tam giac ABC vuong tai A nén

(o
|

AC L AB & AC-AC =04z +(-2) (-2) =02 = —1.

Chon dép én @

$> Cau 86. Trong mit phing toa do (Oxy), cho A(—4;1), B(2;4), C(2; —2). Tim ménh dé sai.
@ A, B, C khong théng hang. Tam gidac ABC vudng can tai A.
—_— —— 3
@cos (AB, AC) =3 @ Do dai AB = AC = 3v/5.

e
.

® Loi gidi.
Ta c6 AB = (6;3), AC = (6;—3) nén AB - AC = 36 — 9 = 27 # 0.
Suy ra tam giac ABC khong vuong tai A.

Chon dap an

$> CAu 87. Trong mit phéng toa do Oxy, cho A(2;3), B(—2;1). Diém C thuoc truc Ox sao cho AABC
vuong tai C c¢6 thé nhan toa do 1a

C(3;0). C(~3;0). (© C(-1;0). D) C(2;0).

(2o
| R

® Loi gidi.

342/418 ﬂ

L



Chuong 4. Vécto

y J J J
CA=(2-2;3)

CB=(-2-um1).
AABCvuéngtaiC’nénC’—A)-CTB>:O<:>(2—x)(—2—m)+3=0<:>m2—1:Oﬁx::lzl.

Vay C(—1;0)) hoac C(1;0).

Chon dap ém@ O

Vi C € Ox nén C(.’E;O):>{

$> Cau 88. Trong mit phang Ozy, cho tam gidac ABC ¢6 A(1;2), B(3;4), C(0; —2). Tim toa do tryc tam
H cia tam gidc ABC.

B) H(-1;3). H(=9:7). © H(©9:;-7). © H( -1
® Loi gidi.
Goi H(z;y) 1a tryc tam cta tam gidgc ABC. Khi d6 ta ¢6
{ﬁ-@’:o {3x+6y=15 {x=—9
~ <~

BH-CA=0 |z+4y=19 y="T.

Vay H(—9;7).

Chon dap an O
$> Cdu 89. Trong mat phing Ozy cho tam giac ABC vuong tai A véi A(—1;0) vi B(—3;0). Toa do diém
C la:

B (=3;-1). (-2 -2). © (-20). © (-1;-3).

o Loi gidi.

Ta ¢6 A, B € Ox do d6 AABC vuong tai A khi va chi khi xo =24 = —1.

Chon dap an @ O
¢ Cau 90. Cho hinh vuong ABCD, biét dinh A(1;—1), B(3;0) va dinh C ¢6 toa do duong. Tim toa do
C.

(A) C(4;-2). C(4;2). © C(24). (D) C(2;2).
® Loi gidi.

Goi C(z;y) véi x>0,y >0. Ta C(’)A—B):(Q;l), B—C’>:(x—3;y).
AB-BC=O@{2(m—3)+y=0@{y:6—2x

ABCD la hinh vuong nén 9 9 2 2
AB = BC AB* = BC (x—=3)*+y"=5

= =
(x—3)2+(6-22)%=5 522 — 302 +40=0

6— 2 x =4
y=hm e y=—2 (loai)

& [w =4 &
r=2
=2
{y =2 (nhan).

Vay C(2;2).
Chon dap an @ O

¢ Cau 91. Cho A(1;—2), B(—1;—1). Tim M truc Oz sao cho tam gidc ABM vuong tai A.

(A) M(-3;0). M(—2;0). (©) M (2;0). (D) M(3;0).

o Loi gidi.

M thudc truc Ox cho nén M (m;0), AB = (—=2;1) va AM = (m — 1;2). Tam giac ABM vudng tai A suy ra
AB-AM =0& —2m+4=0&m=2.
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5. Tich vé huéng clia hai véc-to
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Chon dép én @

$>Cau92. Cho @, b ¢6 (@ +20) vuong goc vi véc-to (5@ — 45 ) va |@] = ’F’ Khi d6

@ cos (5’, —b)> _ V2 (B) cos (5’, —b)) = 90°. @ cos (6’, —b)) = \/§ @ cos (?{, —b)) = %

2 7
® Loi gidi.
Theo gia thiét, ta c6
—> g —> —> - 7 - 7 ]- —
(@+20) (57 —45) =0 [5)@2-8|t] +6a-F=0 [a-T-;aP
@l = 7] @l =7 @l =7
Tw do
7 lar
- a-b 5 1
cos(&',b): a _,2_2> > = 5
|a’|-)b’ lal-[af 2
ChQﬂdépéﬂ@ O




