BAI GIANG: PHAN TiCH VECTO VA CHUNG MINH PONG PHANG

CHUYEN PE: VECTO TRONG KHONG GIAN. QUAN HE VUONG GOC
TRONG KHONG GIAN

MON TOAN LOP 11
THAY GIAO: NGUYEN CONG CHINH — GV TUYENSINH247.COM

A.LY THUYET VA PHUONG PHAP
I. SUPONG PHANG CUA BA VECTO
1. Khai niém vé sw ddng phing ciia ba vecto trong khong gian

Cho ba vecto a, b, ¢ déu khac 0trong khdng gian. Tir mot diém O bét ki ta vé OA=a, OB=b, OC =c. Khi
do6 co 2 truong hop:

+ OA, OB, OC khéng ddng phing
+ OA, OB, OC ddng phang.
2. Dinh nghia

* Trong khong gian, ba vecto duoc goi la dong phang néu cac gia cia chldng cung song song véi mot mat
phang.

3. Piéu kién dé ba vecto dong phiang

Cho ba vecto a, b, ¢ trong do a, b khong cing phuong. Khi dé a, b, ¢ ddng phing
<3Im neR:c=ma+nb.
4. Phan tich (biéu di&n) mét vecto theo ba vecto khong ddng phing

Cho ba vecto a, b, ¢ khong ddng phang va vecto X tiy y. Khi do ta luon bidu didn duoc:

3'm, n, peR:x=ma+nb+pc.
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II. PHUONG PHAP CHUNG MINH PONG PHANG

a. Dwra vao dinh nghia: Ching t6 ba vecto ¢é gia cing song song véi mot mit phang
b. Sir dung didu kién a, b, ¢ ddng phing

<3m neR:c=ma+nb

Cha ¥: Ba vecto OA, OB, OC ddng phing <> 4 diém O, A, B, C ddng phing, tic 1a 3-duong thing
OA, OB, OC cling nam trong mot mat phang.

B. BAlI TAP AP,.DUNG

Bai 1: Cho hinh chop S.ABCD c¢6 day ABCD Ila hinh binh hanh tdm O. Hay phéan tich cac vecto
SA, SB, SC, SD theo AB, AC, SO.

Huwéng dén gidi
+ Phan tich SA. Ta co:

1

s‘A:%@x:@%cﬁ:s&ym.
+ Phan tich SA. Ta co:
S8—5G+ 0B = 50-+(OA+ AB) = S0+ AC + AB .

+ Phan tich SC. Tacd: SA+SC =2S0.

3uyra%:zﬁ_ﬁzzﬁ_(%_%ﬁj:§+%m

+ Phan tich SD. Taco: SB+SD =2S0.

3uyraﬁ:2%—@:2%—(%—%E+ﬁj:%+%ﬁ—ﬁ.

Bai 2: Cho t&r dién ABCD. Goi M, N, P, Q lan luot 1a cic diém thoa man MA=-2MB, NB=-2NC,
PC =—2ﬁ), @ =—2@. Hay phan tich cac vecto W, W, W} theo ba vecto E, TC, AD.

Huwong ddn gidi
Ta c0:

MA =2V < MA = -2(MA+ AB) <> MA~—2 AB.
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NE = -2NC <> NA+ AB = -2(NA+ AC) < NA :—1(E+2A_c’).
3

ﬁ:—ﬁ©ﬁ+ﬁz—2(ﬁ+ﬁ)@PA:—E(A_C#ZE).
3

Q—D’:_z@@@+m:_z@’\@@:_gm

Tu d6 suy ra:
MIN = MA# AN = ~= AB + % (AB + 2AC) == AB+ = AC
3 3 3 3

MP = MA-+ AP = —= AB+ = (AC+ 2AD) =2 AB + = AC + = AD
3 3 3 3 3

m=m+m=_§ﬁ+§m

Céch 2:

MN = ME + BN == AB+2BC = = AB + = (AC — AB ) = > AB + 2 AC
3 3 3 3 3 3

Bai 3: Cho ling tru tam gidc ABC.A’B'C’ ¢c6 AA'=a, AB=b, AC =c. Hay phan tich cac vecto B'C, BC'
theo a, b, c.

Huwoéng ddn gidi

; B—-c;:ﬁ+s—c5:m+(ﬁ_m)

QJL
Ul

Bai 3: Cho hinh hop 4BCD.A’B’C'D’ c6 AB=a, AD=b, AA'=c. Goi tdm hai day 1an luot 13 O va O’. Hay
phan tich c4c vecto BD', A'C, B'D, DO’ theo a, b, c.

Huwong ddn gidi
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+ BD'=BA+AD+DD'=—AB+ AD + AA' B C
——a+b+c @ i O
+ r:ﬁ+E:—AA'+(ﬁ+ﬁ) A . =
: “ b d R
——c+(a+b)=a+b—c i ‘x)/ﬁ’ I
+ B D=B'A'+A'A+ AD=—AB—AA'+ AD = N
-~ . - -~ . oLl {
=-a-C+b=-a+b-c 2 e N od
+ DO'=DD'+D'0'= AA'+DO P
Wi -m T O T
— AAI+2DB = AA'+>(AB- AD) A D’
2 2
—C+2(a-b)=2a-=b+c
2 2 2

Bai 5: Cho ta dién ABCD . Goi M, N theo thi tu 1a trung diém AB, CD. Chang minh ring ba veto
MN, BC, AD ddng phéng
Huwéng dén gidi

Do M, N theo thir ty 1a trung diém AB, CD nén MA+MB =0, NC + ND =0.

Ta c0:

MN = MA+ AD + DN

MN =MB +BC +CN

:2W=(m+m)+(ﬁ+ﬁ)+(m+ﬁ)
~0+(AD+BC)+0

— 2MN = AD + BC

~MN=1aD:lBC
2 2

Piéu ndy chiing to ba vecto MN, BC, AD ddng phang (dpcm).

C_T

Bai 6: Cho tir dién ABCD . Trén canh AD lay diém M sao cho AM =3MD va trén canh BC iy diém N sao cho
NB =—-3NC . Chitng minh ring ba veto  AB, DC, MN ddng phing

Huwong ddn gidi
Theo gia thiét ta c6: MA=—-3MD va NB=-3NC.

Ta co:
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MN = MA+ AB + BN (1)

MN =MD+ DC +CN
= 3MN =3MD +3DC +3CN (2)

cong vé (1) va (2)
:4W:(m+3m)+(ﬁ+3ﬁ)+(ﬁ+3ﬁ)
:>4W=6+(ﬁ+3ﬁf)+6

~MN-=128+3DBC
4 4

Piéu nay chiing t6 ba vecto AB, DC, MN ddng phéng (dpcm). c

Bai 7: Cho hinh hop ABCD.EFGH. Goi | 1a giao diém cia hai duong chéo hinh binh hanh ABFE va K la giao
diém hai duong chéo hinh binh hanh BCGF. Chitng minh ring ba veto BD, IK, GF ddng phing.

Huwéng dén gidi

Céch 1: Tac6: BD c6 gié thugc (ABCD), IK co gia song song dudng

thing AC thuoc (ABCD), GF c6 gia song song duang thing BC thugc
(ABCD). Vay ba vecto BD, IK, GF ddng phang.

Céch 2: Ta co:

BD = BC +CD =~GF +(AD - AC) = ~GF +(~GF ~2IK).

Vay BD=-2GF —2IK . Hé thic ndy chang to ba vecto BD, IK, GF
ddng phang (dpcm).

Bai 8: Cho doan thang AB. Trén doan AB liy diém C sao cho % _m Chang minh rang véi diém S bat ki ra

n
luon c6 SC=—"_SA+—" 3B,
m+n m+n
Huwéng ddn gidi
Theo gia thiét, ta co: AC_ m (m, n>0).
AB m+n
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m
m+n

= SC-SA=

= AC =

AB (AC 11 A8) o

m
m+n

(-

—SC=SA-— 1 SA+— " 5B
m+n m+n
= SC = SA+ SB (dpcm)
m-+n m+n s

Bai 9: Cho hinh chép S.ABCD c6 day ABCD Ia hinh binh hanh. Goi K 1 trung diém caa SC. Mat phang qua AK

cat SB, SD tai M, N. Chtrng minh rang SB .S g
SM SN

Huwéng dan gidi

bat ﬁ:m, E:n. Suy ra:
SM SN

WM-Msgg_tsgasn-Ns5-155.
SB m SD n

Ta co:

1

SK =~ 8C =~ (SD+DC) = (S5 + AB) =~ (SD + 56134

NN Mevi_Lsa.
2 2 2

Do A, M, K, N dong phang nén g+g—%:l<:> m+n=3.

SB SD
Vay — +>— =3 (dpcm).
Wm Tany 73 pem)

C.BAI TAP TU LUYEN
Bai 1: Cho hinh hop ABCD.A'B’C'D’ ¢6 AB=a, AC =b, AA'=c. Goi | Ia trung diém B'C’; K=A'INB'D".

Hay biéu dién cac vecto N, AK, DK theo a,b,c.

Bai 2: Cho tir dién ABCD. Goi M Ia trung diém AB va G la trong tdm ABCD. Pat AB=b, AC=c, AD=d .
Hay phan tich vecto MG theo b, c, d.

Bai 3: Cho ling tru ABC.A’B’C’. Goi G, G’ lan luot la trong tam tam giac ABC va A4’B’C”. Goi | 1a giao diém
cua AB’va A’B. bat AA'=a, AB=b, AC =c.

a) Hay tinh cac vecto GI, CG' theo a, b, c. b) Ching minh GI// CG".
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Bai 4: Cho hinh chép S.ABC. Trén canh SA liy diém M sao cho MS =—2MA va trén canh BC liy diém N sao

cho @:—%N—C. Chung minh ring ba vecto AB, MN, SC ddng phing.

Bai 5: Cho tir dién ABCD. Goi P, Q theo thir tu 14 trung diém cua AB, CD. Trén c4c canh AC, BD ta lan luot liy
cac diém M, N sao cho % = % =k (k >0). Chiing minh ring ba vecto PQ, PM, PN ddng phang.
Bai 6: Cho hinh hop 4BCD.4’B’C’D’. Goi M, N lan luot 13 trung diém AD, C’D’. Ching minh rang ba vecto

MN, AC', DD' dong phang:

Bai 7: Cho hinh.chép S.ABCD. Goi G la trong tdm tam gidc ABC. Mat phing («) cét cac tia SA, SB, SC, SG

SA SB SC 3SG

lan luot tai cac diem 4°, B’, C’, G’. Chirng minh rang : :
SB' SC' SG'

Bai 8: Cho hinh Chép SABCD c6 day 1a hinh binh hanh. Goi G 1a diém théa man

BM SN DP
minh rang — +— +— =
SM SN SP
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