VECTO VA HE TOA PO TRONG
KHONG GIAN

BAI @ VECTO TRONG KHONG GIAN
— @

| LY THUYET CAN NHO'

Vecto’ trong khong gian
Pinh nghia: Vecto trong khong gian 13 mot doan thang c¢6 hudng. Do dai ciia vecto trong khong gian 1a
khoang cach giira diém dau va diém cudi cua vecto do.
Chii y: Tuong ty nhu vecto trong mit phang, dbi voi vecto trong khong gian ta ciing c6 cac ki hiéu va khai
niém sau:
o Vectoco diém daula A va diém cudila B dugc ki higula AB
e Khi khong can chi ro diém dau va di€ém cudi cua vecto thi vecto
con duoc ki hiéu la &,b,X,V,...

e D¢ dai clia vecto AB duoc ki hiéu 1a \ﬁ

2l

d
Hinh 1. Puong thang d 13 gia

, d0 dai cua vecto
adl‘I(_)'C klzhle':u l.alal . 2 A Y- Lo ~ cua vecto a
e Duong thang di qua diém dau va diém cudi ciia mot vecto
duoc goi 1a gia cua vecto do (Hinh 1).
Tuong ty nhu trudng hop ciia vecto trong mat phang, ta c6 cac khai niém sau dbi véi vecto trong khong
gian:
e Hai vecto dugc goi la cung phuong néu chiing c6 gia song song hoac trung nhau.
e Neéu hai vecto cung phuong thi chung cung hudng hodc ngugc hudng.
e Haivecto @ va b dugc goi la béng nhau, ki hiéu &=Db, néu chung c6 cung d¢ dai va cung
hudng.
Chii y: Tuong tu nhu vecto trong mat phang, ta c6 tinh chét va cac quy udc sau dbi vai vecto trong khong
gian:
e Trong khong gian, v&i mdi diém O va vecto d cho trudc, c6 duy nhat diém M sao cho OM =&
e Céc vecto co diém dau va diém cubi tring nhau, vi du nhu AA, BB, ... goi la cac vecto-khong.
e Ta quy udc vecto khong co do dai 1a 0, cung hudng (va vi vay cung phuong) véi moi vecto.

e Do d6, cac vecto khong déu bang nhau va duoc ki hiéu chung 1a 0.

Tong va hiéu cia hai vecto’ trong khong gian

a) Tong ciia hai vecto trong khong gian

Trong khong gian, cho hai vecto a va b. Lay mot diém O bat ki va céc

diém A, B sao cho 04 = @ va

g

AB = b. Khi do, vecto OB duoc goi la tf;ng ctia hai vecto @ va b , ky
higula a+b .
Trong khong gian, phép 1ay tong ctia hai vecto dugc goi 1a phép cong vecto.

Nhin xét: Quy tic ba diém va quy tic hinh binh hanh trong mit phang van ding trong khong gian:
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e Quy tic ba diém: Néu 4, B, Cla ba didm bét ki thi AB+BC = AC
e Quy tic hinh binh hanh: Néu ABCD 14 hinh binh hanh thi AB+ AD = AC

r
[ ] B C.r
e Quy tic hinh hp chir nhat: Cho hinh hop ABCD.A'B'C'D'. Ta c6 AB + AD + AA' = AC.
Hé thure twong tu: BA +BC + ﬁ = ﬁ
Chii y: Tuong ty nhu phép cong vecto trong mat phang, phép cong vecto trong khong gian ¢ cac tinh chat
sau:
e Tinh chit giao hoan: Néu a va b 14 hai vecto batki thi a+b=b+4.
e Tinh chét két hop: Néu 3,0 va C la ba vecto bat ki thi (a+5)+6 =a+(*+e).
e Tinh chét cdng véi vecto 0 : Néu a 1a mot vecto bat ki thi & +0=0+a=43.

Ttr tinh chét két hop ctia phép cong vecto trong khong gian, ta c6 thé viét tong cua ba vecto &, b vac la
a+b+¢ ma khong can sir dung cac dau ngodc. Tuong tu d6i v6i tong ciia nhidu vecto trong khong gian.
b) Hiéu cia hai vecto trong khong gian
Vecto ddi: Trong khong gian, vecto co cung d6 dai va nguoc hudng véi vecto d@ duge goi 1a vecto ddi cua
vecto d

e Vecto di cua d ki higu 1a —a

e Vecto dbi cua AB 1a BA, nghia 1a —AB = BA (ding dé lam mdt dau trir trude vecto)

e Vecto 0 duoc coi 1a vecto dbi cua chinh n6

Pinh nghia: Trong khong gian, cho hai vecto @, b.Ta goi a+ (—5) 14 hiéu cua hai vecto d va b va ki
hi¢ula a— b. Phép lay hiéu cua hai vecto duoc goi 1a phép trir vecto.

Nhin xét: @ B
;?\-\—_*

e Voiba diém 0, A, B bat ki trong khong gian thi ta c6 .
OB-OA= AB. a-b
e Hai vecto d va b ddinhauthid +b =0

=)
e}

Tich cia mot s6 véi mot vecto trong Khong gian

Trong khong gian, tich cua mdt s6 thuc k # 0 véi mot vecto d # 0 12 mot vecto, ki hiéu 1a ka , duoc xac
dinh nhu sau:
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e Cung hudng véi vecto @ néu K >0 nguge hudng véi vecto @ néu k <0
e (o0 do dai bang |k|.|al.

Phép lay tich ctia mot s6 v6i mot vecto duoc goi 1a phép nhian mdt sé véi mot vecto.
Chu ¥: Quy ude ka =0 néu k=0 hoac a=0.

e Néu ka:athi k=0 hoic 326.

e  Trong khong gian, diéu kién can va du dé hai vectoa & va b (5 # 6) cung phuong 1 c6 mot sb
thuc k saocho @ = kb .

H¢ thitc trung diém, trong tim:

B A
» Néulla trung diém ctia doan thang AB thi I M N
F4’+ﬁ§=6;ﬁ4’= —ﬁ;ﬁ:%ﬁ;...
A B K c

= Néu G 1a trong tAm cta tam giac ABC thi
GA+GB +GC =0; GA = —2AK; GA = —2GK;...

Nhan xét:
= V6 hai vecto d va b bt ky, véi moi s 4 va k, ta ludn co:
e k(d+b) = kd + kb o (h+k)d = hd + kd o h(kd) = (hk)d
cldi=d e (-1).d=—d ckd=0e[d=0
k=0

» Hai vecto d@ va b (b khac 0) cung phuong khi va chi khi ¢6 sb k sao cho d@ = k.b
= Ba diém phan biét 4, B, C thing hang khi va chi khi c6 sé k # 0 sao cho AB = kAC

Tich vd hwéng chaa hai vecto’ trong khong gian

Goc giira hai vecto

/H/" A
Trong khéng gian, cho hai vecto i, ¥ khac 0. LAy mét diém A bt ki va . » B
goi B,C la hai diém sao cho AB =u,AC = %. Khi d6, gbc A
BAC(0° < BAC < 180°) duoc goi la gbc giita hai vecto % va B, ki hiéu ’ c
x :

1a (u, v).

= Néu # cung hudng véi ¥ thi (¥, 7) = 0° nguoc hudng thi
(i, 7) = 180°; vudng goc thi (i, ¥) = 90°
U, ¥ khac 0. Tich vo huéng

Dinh nghia tich vé6 hudng cua hai vecto: Trong khong gian, cho hai vecto u,
v = [u]. |V].cos(u, v).

o
cua hai vecto U va ¥ 1a mot so, ki hiéu 1a 4. v, duwgc xac dinh boi cong thire: U.

»  Trong trudng hop 7 = 0 hodic ¥ = 0 ta quy udc %.% = 0

- — —

s du=uw=%ut=20ut=0cu=0

* Vi hai vecto U, ¥ khac 0, ta c6 cos(u, V) =

*  Véihai vecto 4, D khac 0,tacod LB U.B=0
Tinh chit: Véi ba vecto d, b, & va sb thuc k ta co:
«d.b =Db.d; ed.(b+&)=db+a.c o (kd).b = k(d.b) = d. (kb)
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BN rHAN LOAI VA PHUONG PHAP GIAI TOAN

Dang 1: Xac dinh vecto, chiing minh dang thic vectd, dé dai vecto

BAI TAP TU LUAN

Bai tap 1: Cho tir dién ABCD c6 d6 dai mdi canh bang 1
a) C6 bao nhiéu vecto c6 diém dau 13 A va diém cubi 1a mot trong cac dinh
con lai cua tir dién
b) Trong cac vecto tim dugc & cdu a, nhitng vecto nao c¢6 gia nam trong
mit phang (ABC)
¢) Tinh d¢ dai cua cac vecto tim dugc ¢ cau a.
Loi giai
a) Co ba vecto la AB,AC va AD.

b) Trong ba vecto AB, AC va AD chi c6 hai vecto 1a AB va AC c6 gia ndm trong mat phang
(ABC).
¢) Vi tir dién ABCD c6 d¢ dai mdi canh bing 1 nén [AB|=| AC|- AD|=1.

Bai tap 2: Cho hinh lang tru ABC.A'B'C’. A C
a) Trong ba vecto BC, CC’va B'B thi vecto nao bang vecto AA?
Giai thich vi sao.
b) Goi M 1a trung diém cua canh BC. Xéc dinh diém M’ sao cho
MM = AA.

Loi giai
a) Hai duong thang AA va BCchéo nhau nén hai vecto AA'va BC khong cung phuong.
Do do, hai vecto AA va BC khong bang nhau.
Tt gidc ACC'A’ 1a hinh binh hanh nén AA'//CC va AA' = CC'.
Hai vecto AA' va CC' ¢o cung do dai va ciing hudng nén hai vecto d6 bang nhau.

Tuong tu, hai vecto AA’ va B'B ¢6 cung do dai va ngugc hudng nén hai vecto AA’ va B'B khong
bang nhau.

b) Goi M' 14 trung diém ctia canh B'C’. Vi t& giac BCC'B’ 14 hinh binh hanh nén MM’ //BB’ va
MM' = BB.

Hinh ling tru ABC.A'B'C’ ¢6 AA'//BB’ va AA' = BB',suyra MM'/JAA' va MM = AA.

Hai vecto MM’ va AA" ¢6 cung d0 dai va cung huéng nén MM' = AA'.
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Vay trung diém ctia canh B'C’ 12 diém M’ can tim.

Bai tap 3: Cho hinh lang tru S. ABCD c6 day ABCD 1a hinh binh hanh. Goi
M, N, 0 1an luot 14 trung diém AB, CD va AC. Chtrng minh rang:
a) Hai vecto BM va DN dbi nhau

b) SA + SB + SC + SD = 450

¢)SD — BN — CM = SC

Loi giai
a) T giac ABCD 1a hinh binh hanh nén AB = CD va AB song song v6i CD = BM = DN

Suy ra BM//DN nén tu giac 1a hinh binh hanh. Hai vecto BM va DNco cung do dai va nguoc
huéng nén ching d6i nhau.

b)Tac657+S_C)=2@;5?+ﬁ=2?0)suyra57+57})+ﬁ+53=4f0)
C)T&céuatacéﬁz—Wsuyraﬁ—ﬁ—m=ﬁ+m—mzm+mzﬁ

Bai tip 4: Cho hinh 1ap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Goi G 1a trong tAm cua tam gidc AB'D’

Al D“
B' i o
»y: —————————— D
B* C
a) Tim vecto CC’ + BA; CC' + BA + D'A’ b) Chimg minh BC + DC +
AA = AC
¢) Chitng minh BB” + AD + CD = B'D d) Chimg minh BB'— C'B'+D'C’' = BD'
e) Chimg minh A'C = 34°G f) Tinh d6 dai % = AB + AD + AA'
Loi giai

a) Vi ABCD.A'B'C’'D’ 13 hinh hop nén BA = CD vaD'A’ = CB
Suyraﬁ+ﬁ+ﬁ—ﬁ+C—D)+ﬁ?)—a)
b) Vi tit gidc ABCD 1a hinh binh hanh nén BC = AD va DC = AB

Apdungquyt?ichinhhc}psuyraB_C)+D_C)+ﬁ=ﬁ+E+ﬁ=A—>C'

¢)Tac6AD =B'C'vaCD =B'A' dod6 BB +AD+CD=BB+BC +BA =BD
d)Taco BB —CB —D'C'=BB - (D'C’+CB)=BB' ~DB'=BB +(-D'B)

—BB +BD =BD

¢) Do G 1a trong tAm tam gidc AB'D’ nén GA + GB’ + GD’ = 0 . Khi do theo 0 quy tac hinh hop

taco: AC=AA+AB +AD =AG+GA+AG+GB +AG+GD =34G
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f)Tacoti = AB + A'D’ + AA’ = AB + AD + AA’ = AC’. Suy ra || = AC = aV/3

Bai tap 5: Baluc FT, Fz), Fg)cfmg tac dung vao mot vat c6 phuong déi mot vudng gdc véi nhau va ¢o6 do 16n
1an lugt 1a 2N, 3N va 4N.
a) Tinh do 16n hop hai luc F,, Fy

b) Tinh d6 16m hop lyc cta ba lyc da cho
Loi giai

a) Goi O 1a vi tri trén vat ma ba lyc cung tdc dong vao. Goi 4, B, C
la  cic diém sao cho F = OAF, = OB,F; = OC.
Khi d6 |F, + F3| = OF = V32 + 4% = 5N
b) Dung cic hinh chr nhat OBEC va OEFA thi ta co
{W?’ +0C = OE

04 + OE = OF

Dodo F, + F, + F; = 0A+ OB + 0C = 04 + OE = OF

Vay d6 16n hop luc cua cé ba lyc la:

|Fi + F, + F3| = OF = VOAZ + OE? = VOAZ + OB% + OC% = V22 + 3% + 47 = /29N,

Bai tip 6: Cho tt dién ABCD c6 AC va BD cung vudng goc v6i AB. Goi M, N lan luot 13 trung diém cia
hai canh AB, CD. Chimg minh rang:

a) MN = - (AC + BD) b) MN.AB =0
Loi giai
a) Ta c6: MN = MA+AC +CN va MN =MB+BD+DN . A

Do do 2W=(W+W)+(E+ﬁ)+(m+m).

\ , M,
Vi M, N lan luot 1a trung diém cua AB, CD nén

MA+MB=CN +DN =0.
Suy ra ZW:A—C+@,hay W:%(A—C+ﬁ)

b) Tir gia thiét, ta c6 AC.AB = BD.AB = 0.
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Bai tip 6: Tinh khoang cach tir trong tdm ctia mot khdi Rubik (ddng chat) hinh ti
dién déu dén mot mit cua no, biét réng chiéu cao cta khéi Rubik 1a 8 cm.

Bai tap 7: Ba soi ddy khong gidn véi khéi luong khong dang ké dugc budce
chung mot dau va duogc kéo cang vé ba hudng khac nhau. Néu cac luc kéo
lam cho ba sgi dy & trang thai ding yén thi khi d6 ba sgi day nam trén cing
mot mat phang. Hay giai thich vi sao?

PHAN 1.

an.

Cau 1:

Vivay MN.4B = 1 (4C + BD).4B = 1 4C.4B + 1BD. 4B = 0.

Loi giai

Gia str khéi Rubik (ddng chat) hinh tt dién déu duoc md phong nhu hinh
Ve.

Vi G 1a trong tdm DBCD nén [ 1a trong tdm cua ta dién.

Vi ABCD 14 hinh tir dién déunén AG L (BCD) va AG =8cm.
Mit khac Al =31G nén 3 diém 4, I, G thing hang va 1G = % AG. B D

Do d6 IG L (BCD) = d(1, (BCD)) = IG = 1 AG = 2 cm.

Loi giai

Gia str luc kéo trén mdi soi day dugc bicu dién bai cac vecto

OA,OB,OC véi la dau chung cuia ba soi day. Khi ba soi day A

cin bang thi OA+0OB+0C =0. D& o o
V& hinh binh hanh OADB. Theo quy tic hinh binh hanh thi \/
OA+OB=0D.

Do d6 OA+OB+0C =0« 0D+0C =0 0C=-0D.

Hay O 1a trung diém ctia CD. Do d6 cac diém 0, A, B, C cing thudc mit phang (ABCD).

Suy ra ba s¢i ddy cting nam trong mat phang do.

BAI TAP TRAC NGHIEM

Cau trdc nghiém nhiéu phwong an lwa chon. Méi cau héi thi sinh chi chon mét phwong

— — - —

Cho tir dién ABCD. Pt AB = d, AC = b, AD = &. Goi G 13 trong tdm tam giac BCD. Pang thirc
nao sau day dung?

A.AG=d+b+¢ B.AG =2(d+Db+¢).
C.AG=2(d+Db+¢). D.AG =~ (d+b +¢).
Loi gidi
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A

Goi M 1a trung diém cta CD = BG = EW
Mgt khac AG = AB + BG = AB +>BM = 4B +.-(BC + BD)

S (S
=AB+§(AC—AB+AD—AB)

= (4B +AC + AD) = 2 (@ + b +¢).

Cho tir dién ABCD. Dt AB = @, AC = b, AD = &. Goi M 1a trung ¢

diém cua doan BC. Pang thirc nao dudi diy ding?

A.DM =2 (d@+b - 22). B. DM =—(d +2b —
2 2

2).

C.DM = ~(d — 2b + ©). D. DM ==(d+2b—
2 2

2).

Loi giai

Vi M 1 trung diém cua BC = BM = %ﬁ’)
Matkhécﬁ/l’:ﬁ+ﬁ+ﬁ/i=ﬁ—ﬁ+%3_c’
= AB — AD +§(BA+AC) = 54B + 5 AC = AD
—lit2b-z==(a+b-20)
—Za ) C—2 a Cc
Cho tr dién ABCD. Goi M va P lan luot 1a trung diém cua céc
canh AB va CD. Dt AB = b, AC = ¢, AD = d. Khiing dinh ndo sau day ding?
A.MP=2(Z+d+Db). B.MP=:(d+b-¢).
2 2
_ 1 - - - e 1 - - -
C.MP =_(¢+b—d). D.MP =_(¢+d —b).
Loi giai

Vi M, P ln luot 14 trung diém ctadB, CD = {E,M =48
AC + AD = 24P

MP = MA + AP = —AM + AP = — - AB + - (AC + AD)
1. 1

- Lhtsitad=o(G+d-b
=—gb+zitgyd=5(¢+d-b)

B

Cho tir dién ABCD va diém G thoa man GA + GB + GC + GD =0

(G 1a trong tam cua tir dién). Goi G, 1a giao diém ciia GA va mat phang (BCD). Khing dinh nao
dudi day dang?
A.GA = —2G,G. D. GA = 2G,G.

B. GA = 4G,G. C. GA = 3G,G.
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Cau 8:
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Loi giai

Vi G, 12 giao diém cua AG va mit phing (BCD) = G, 1a trong
tam tam giac BCD.

= GoB+GoC+G,D =0

ma GA + GB + GC + GD = GA+3GGy + GoB + GoC +GoD =0, D
Suyra= GA+3GGy = 0 = GA = 3G,G.

Cho hinh chép S.ABCD c6 day ABCD la hinh binh hanh. Dat SA = ¢

d,SB = b, SC = ¢, SD = d. Khing dinh ndo dudi day 1a dang?

A d+é=b+d. B.d+b+¢+d=0.C.d+d=b+é& D.d+b=7+d.
Loi giai s

SA +SC =250 =

Goi O 14 tam hinh binh hanh ABCD = {
SB + 5D = 250 =

i+cé=b+d

-

2
3l

Cho hinh lang try ABC.A'B'C’. Dt AA’ = @, AB =
la trong tdm cuia tam giac A'B'C’. Vécto AG bang?
1 - 7 - 1 - 7 - 1 - T =
A.;(@+3b+0). B.-(3d+b+¢). C.o(d+b+30)
Loi giai

Goi I 1a trung diém B'C’. Vi G' 1a trong tdm tam giac AB'C =
AG =241

a—  ——— JAF i

Mit khic AG' = AA'+ A'G' = AA + 24T = AA' + 3 (AB + AC
=AA'+—(AB+AC)=—(3AA'+AB+AC)=—(3&+B+E).
3 3 3

-

Cho hinh ling tru ABC.A'B'C’. Pt AA’ = d, AB = b
Hay biéu dién vecto B'C theo @, b, &?

3l
a

Loi giai

Vi BB'C’C 14 hinh binh hanh nén= B'C = B'C + BB = BC — AA’

= —AA +BA+AC=-AA-AB+A4AC=-d—b+2.

Cho hinh ling tru ABC.A'B'C’. Goi M 1a trung diém cta canh BB'. Dit CA = a, CB = l;, AA =
¢. Khang dinh nao sau ddy ding?

A.m=a+a-§z. B.AM =b+¢é—~d. CCAM=bh—ad+

N |-
ay
=)
o
<
Il
Qu
|
ay
+

N
S

Vi M la trung diém BB' > BM = ~BE'"
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Ciu 13:

Matkhacm=/ﬁ+m=—m+§ﬁ=—a’+@’+333':—a+5+§5

Cho hinh hop ABCD.A'B'C'D' tam 0. Goi I 1a tdm cua hinh binh hanh ABCD. bat AC’ =1,

A.201 = — L@+ D +2+7) B.20] = —- (i + 5+ % + ).
C.201 =G+ +%+7) D.201 =~ (i + ¥ + % + )
Loi giai
Goi M, N 1an luot 14 trung diém AB, CD = {% +0B =20M
OC + 0D = 20N

Vi 1a trung diém MN = OM + ON = 201
—_— 1 —_— —_— —_— —_—
:201=§(0A+OB+OC+OD)

1

=2 (-3AC'-ICA - BD' - 3DB) = —2(@+ 5 +% +
).

Cho hinh lang tru tam giac ABC.A'B'C’. DitAA’ = G, AB = b,
AC = ¢, BD = d. Khing dinh nao sau day la ding?
Ad=b+2 B.d+b+¢+d=0.C.b—-¢+d=0. D.d+b+c=d.
Loi giai

TacoBC=AC—-ABod=¢-beob—E¢+d=0.
Cho hinh 1ap phuong ABCD.A'B'C'D'. Goi O 13 tim cua hinh 1ap phuong. Khang dinh nao sau

day la dung? ", !
_— 1,/—/—— —_— — ‘4- B
A. A0 =3 (AB + AD + AA"). :
|
B.AC =~ (4B + AD + AA). D —C"
| ’
C.7A0 =X (4B + 4D + 4A). 0
R— ;1' _— — — ‘4)#-------—— B
D. A0 =3 (4B + AD + AA"). ,
Loi giai D« C
Ta co E = AB + AD + ﬁ
Mt khic O la trung diém AC’ = A0 =2 AC’ =5 (AB + 4D + AA')
—_ — - — D’ [ed
Cho hinh hop ABCD.A'B'C'D'. Pat AB = d, AD = b, AA' = ¢ , '
Phan tich vecto AC' theo @, b, ¢?
AAC=-d+b+¢ B.AC=d+b—¢ C AC=d+ [a | v
b+¢é D.AC=d—b+7¢. . Di 77777777 -
Loi giai [P/
Tac6AC = AA' +AC =AA +AB+AD =d+b +¢. s B

Cho ttr dién ABCD. Piém N xéc dinh bai dfmg thirc sau AN = AB + AC — AD. Ménh dé nao
ding?
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Cau 14:

Cau 15:

Cau 16:

A. N 14 trung diém BD. B. N 1a dinh hinh binh hanh BCDN.
C. N la dinh hinh binh hanh CDBN. D.N = A.
Loi gidi
Taco AN = AB + AC — AD AN — AB = AC — AD & BN = DC.
Suy ra N la dinh th{r tu ctia hinh binh hanh CDBN.
Cho hinh hop ABCD.A'B'C'D’. Goi M 1a diém duoc x4c dinh boi déng thic sau MA + MB +
MC + MD + MA" + MB' + MC' + MD' = 0. Ménh dé nao dung?
A. M 1 tam mat day ABCD.
B. M la tam mat day A'B'C'D".
C. M 1a trung diém doan thing ndi hai tAm cta hai mat day.

D. tap hop diém M 14 doan thing ndi hai tAm cua hai mat day.
Loi giai

OA+O0B+0C+0D=0
0A+0B +0C +0D =0
:'{W+W3’+M_C)+W=4W)’+E4’+@+O_C)+W5=4M_d

MA + MB' + MC'+ MD' =4MO' +0'A'+0B +0'C'+0D' = 4MO'
:>4m+4W=6<—>W+W=6:>Mla‘1trungdiémcﬁa00'.

Goi 0 = ACNBD va O'=A’C'mB’D’:>{

Cho hinh hop ABCD.A'B'C'D’ ¢6 thm 0. Pat AB = d, BC =
b. Diém M x4c dinh boi ding thirc OM = %(Ei - 5) Khang
dinh nao sau day dung?

A. M 1a trung diém BB'.

B. M 1a tdm hinh binh hanh BCC'B'.

C. M 1a trung diém CC'.

D. M 1a tdm hinh binh hanh ABB'A".

Loi giai

Goi 1,1’ 1an luot 13 tAm cac mat ddy ABCD, A'B'C'D' = 0 1a trung diém 11 .

Mit khédc OM = ~(d —b) == (4B —BC) == (DC + CB) = -DE = IB.
2 2 2 2

Suy ra M 1a trung diém BB .

Cho ba vecto d, b, ¢. Diéu kién nao duéi ddy khing dinh d, b, ¢ ddng phing?

l

A. Tbn tai ba sé thuc m,n, p théaminm + n +p = 0 vamd + nb + pé = 0.

1

B. Ton tai ba sé thuc m,n,p théaminm + n + p # 0 vamd + nb + pé = 0.
C. Ton tai ba s6 thuc m, n, p sao cho md + nb + pc = 0.
D. Gi4 ctia @, b, ¢ déng qui.

Loi gidi
Xétm=n=p=0taluéncém+n+p = 0 vamd + nb + pé = 0 nhung khong thé suy ra
duoc @, b, & ddng phing.
Xétm + n + p # 0 thi chac chan c6 mdt trong ba s6 m, n, p khac 0.

Gidstm#0->md+nb+pé=0ed= —%B—%E%&,B,E’déngphéng.
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Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cho ba vécto @b, ¢ khong ddng phing. Xét céc vécto X =2d+bvay=d—b—2vaz=

—3b — 2¢. Khéng dinh nao duéi day la ding?

A. %,7, Z dong phang. B. X, d cung phuong.
C. %, b cung phuong. D. X, y, Z d6i mot cung phuong.
Loi gidi

Gia sir ba vecto X, ¥, Z dong phang khi d6 - x = my + nZ.

m=2

& 2i+b=md—(m+3n)b—(m+2n)éeo m+3n=—1<—>{m_2 .

n=-1

‘ 7 m+2n=20

Vay X, y, Z dong phang.
Cho ba vécto d, b, ¢ khong ddng phing. Khing dinh nao duéi day ding?
AX=d+b+20vay=234—3b—6¢vaZz=—ad+ 3b+ 6¢ ddng phing.
B.X=d—2b+4¢vay =3d—3b+2¢vaZ=2d— 3b— 3¢ déng phing.
C.x=d+b+¢évay=2d—3b+evaz=—d+ 3b+ 3¢ ddng phing.
D.¥=d+b—2vay=2d—b+3¢vaZ=—d—b+ 2¢ ddng phing.

Loi giai

A. G, b, ¢ ddng phing néu mot trong ba vecto d6 bang 0.
B. d, b, ¢ ddng phing néu c6 hai trong ba vecto d6 ciing phuong.
C. Trong hinh hop ABCD.A'B'C'D' ba vecto AB' C'A', DA’ dong phang.
.% = d + b + & ludng ddng phing véi hai vecto d@ va b.
Loi giai

=)

Gia sir cho hinh hop ABCD.A'B'C'D’ va goi M 14 trung diém C'D’ khi do:
AB + AD + CM = AM = AM khong dong phang véi AB,AD.

Mot chiéc dén tron duge treo song song véi mit phang nam ngang
boi ba soi day khong dan xuat phat tir diém O trén tran nha va lan
luvot budc vao ba diém A, B, Ctrén dén tron sao cho cac luc cang
Fl), FZ),F; lan Iuot trén mbi day OA, OB, 0Cdo6i mdt vuong goc véi
nhau va |F1)| = |F2>| = |F3)| = 15 (N). Tinh trong luong cta chiéc dén
tron do.

A. 14V/3N. B. 15+/3N.

C.17V3N. D. 16V3 N.
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Cau 21:

Loi giai

Goidy, B;,C; lan luot 1a cac diém sao cho O—AI)=F1),O—B£=
F,,0C, = F;. Liy cac diém D,, A}, B), D, sao cho OA,D,B; -
C1A;D;B; 13 hinh hop (nhu hinh bén). Khi d6, 4p dung quy tic hinh 4.
hop ta co

Iy

0A, + OB, + 0C, = OD;,.

Mait khac, do céac luc cang F{, FZ),F; doéi mot vudng goéc va |I—~":| =
|F3| = |F;| = 15( N) nén hinh hop 0A,D; B, - C;A}D;B; c6 ba canh 0A;, 0By, 0C; d6i mot
vudng goc va bang nhau. Vi thé hinh hop d6 1a hinh 1ap phuong c6 d6 dai canh bang 15. Suy ra
d6 dai duong chéo 0D) cua hinh 14p phuwong d6 bang 15v/3.

Do chiéc dén & vi trf can bﬁng nén F{ + Fz) + Fg = ﬁ, odo Pla trong lyuc tac dung lén chiéc den.
Suy ra trong lugng cua chiéc dén 1a |ﬁ| = |0Di| = 153N

Mot chiéc dén chum treo c6 khdi lugng m = 5 kg duogc thiét ké véi _

dia dén duogc gitr boi bén doan xich SA,SB,SC,SD sao cho S.ABCD -'\!.

1a hinh chép tir giac déu c6 ASC = 60°. Tim d6 16n ctia lyc cing cho
mdi soi xich. Ly g = 10 m/s?.

ABEN, B. 2% y.
cZ8 . D.28 .
Loi gidi

Tac6 P = mg nén |ﬁ| =m|g| = 5.10 =50 N.
Vay dd 16n cua trong luc P tac dong 1én chiéc dén chum 1a 50 N.

Goi 0 1a trong tAm ctia chiéc dén chum ciing 1 chan duong cao hinh
chop déu S. ABCD.

V& OP bidu dién trong lyc tdc dong lén den chum véi OP L
(ABCD).

Khi d6 luc cang mdi soi xich sé& 1a A4S, BS, CS, DS.

Chiéc dén chum dtng yén nén AS +BS+CS+DS+0P=0.

Suyraﬁ=ﬂ+ﬁ+5?+ﬁ=4fo’:50 =i0p =?=%
Tam gidc SAC can tai S c6 cosOSA = g
N 5 253
- 9 X . 1A , \. _ _ 7 _ 25V3
Suy ra lyc cdng cuia moi s¢i day xich la: SA = prerrily N
2
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Cau 22:

Cau 23:

Cau 24:

PHAN ILI.
sai.

Cau 1:

Theo dinh luat II Newton (Vat li 10 - Chan troi sang tao, Nha
xudt ban Gido duc Viét Nam, 2023, trang 60) thi gia toc cta
rr}ét vat ¢6 cung hudng voi luc tdc dung 1€n vat. PO ldn, cua gia n -
toc ti 1¢ thudn voi do 16n cua luc va ti 1€ nghich véi khoi lugng

cua vat: F = md trong d6 @ la vecto gia tbc (m/s?), F 1a vecto , a F
luc (N). Mudn truyén cho qua bong c6 khdi lugng 0,5 kg mot A«
gia toc 50 m/s? thi cin mot luc da ¢6 d6 16n 1a bao nhidu? |

A.10N. B. 15 N. C.20N. D. 25 N.
Loi giai

@
3
o

Taco F = md suy ra |F|= m|d| = 0,5.50 = 25(N).
Vay mudn truyén cho qua bong khdi luong 0,5 kg mot gia tc 50 m/s? thi can mot luc da co
do lon 1a 25 N.

Néu mot vat co khdi lugng m(kg) thi luc hap dan P coa Trai :
Dit tac dung 1én vat duoc xac dinh theo cong thirc P=m g,
trong d6 g 1a gia toc roi tu do ¢6 d6 16n g = 9,8 m/s2. Tinh
d6 16n cuaa luc hép din cta Trai DAt tac dung 1én mot qua tdo
¢6 khéi lugng 105 gam.

A. 1,029N. B. 1,433N. C. 2,096N. D. 1,477N.
Loi giai

P6i 105g = 0,105 kg.
Do 16n cua lyc hap dan cia Trai Pat tic dung 1én mot qua tao 1a:

|P|=m|g| = 0,105.9,8 = 1,029 N

Trong dién truong déu, luc tinh dién F (don vi: N) tac dung 1€n dién tich diém co dién tich q
(don vi:C) duge tinh theo cong thie F = g. E, trong d6 E 1a cuong do dién trudng (don vi: N/C).
Tinh d¢ 16n cua lyc tinh dién tac dung 1én dién tich diém khi ¢ = 107°C va d6 16n dién truong

E =105 (N/C) _
A. 104N, B. 2.107°N. [+ _+ t 4+ 4+ + 4
C.1072N. D. 1,8.107¢N. l l a _
Loi gidi | |l M i
— 'F

Do 16n cua lyc tinh dién 1a |F|= q.|E| = 107°.10° =
107* N.

Cau trac nghiém dang sai. Trong méi y a), b), c), d) & méi cau, thi sinh chon diung hodc

Trong khong gian, cho t& dién ABCD c¢6 trong tam G.

2)GA+GB+GC+GD =0 b) 0G = - (04 + OB + 0C + 0D)
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©)BG = GA+GC +GD d)AG == (AB + AC + AD)

Loi gidi
a) Ding: Theo cong thirc vi G 1a trong tAm tir dién ABCD = GA+GBE+GC+GD=0
b) Bung: Ta co:

— 1

0G=Z

(0G +0G + 0G + 0G)
1 —_— e _— —_— _— —_— —_— —_—
=Z(OA+AG+0B+BG+OC+CG+0D+DG)

1 —_ —_— —_— e
=Z(0A+OB+OC+OD)

¢)Ping: GA+GB+GC+GD =0 < GA + GC + GD = —GB = BG
d) Sai: AG=A0+0G =A0 +(0A+0B +0C +0D) = A0 + (404 +
AB + AC + AD).

= A0 +0A+Z(AB+AC+AD) =Z(AB+AC+AD)
Cho tt dién ABCD. Goi M va N 1an luot 1a trung diém cua AB, CD va G 1a trung diém MN

)GA+GB+GC+GD =0 b) MA + MB + MC + MD = 4MG
o MN = (4B + CD) d) 2MN = AC + BD
Loi gidi

a) bung: Vi M, N lan luot 13 trung diém
GC + GD = 2GN
Mit khac G 1a trung diém
MN - GM +GN =0 o GA + GB + GC + GD = 0. ¢
b) Ding: Khi d6 MA+ MB +MC + MD = 4MG + (GA + GB + GC + GD) =
4AMG
¢) Sai: Dé chirg minh duoc MN=%(AD+R'))
Tacé: MN = MA + AC + CN; MN = MB + BD + DN. Do do: 2MN = AC + BD
Trong khong gian cho hinh hop ABCD.A'B'C'D' tam O.
a)AC' = AB + AD + AA’
b)AB +BC +CD+DA=0.
¢)AB + AA = AD + DD’
d)AB+BC+CC'=AD'+D'0 +0C.

Loi giai

AB,CD —>{

a) Pung: Theo quy tic hinh hop thi AC' = AB + AD + AA’
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b)Dﬁng:Tacéﬁ+ﬁ))=6Véﬁ+m=6.Dodézﬁ+ﬁ+ﬁ+ﬁ=
0.

AB + AA’ = AP’
AD + DD’ = AD’
d)Piang: Tac6 AB + BC + CC'= AC;AD'+D'0 + 0C' = AC’
vayAB +BC+CC'=AD' +D'0 +0C’

Trong khong gian, cho hinh hop ABCD.A'B'C'D’.

maAB' % AD’ = AB + AA = AD + DD

¢) Sai: Vi {

aBC+BA=B'C'+B'A". bAD +D'C'+ D'A' = DC.
¢)BC +BA+ BB’ =BD'. &BA + DD + BD = BC.
Loi gidi

a) Pung: Ta c6 BC + BA = BD; B'C' + B'A' = BD' ma BD = BD'

b) Ding: Tac6 AD + D'C + DA =AD+DB =AD +DB = AB =DC

¢) Pung: Ta ¢6: BC + BA + BB' = BD + BB' = BD'

d)Sai: ViBA + DD'+ BD' = BA+ BB + BD' = BA' + BD' # BC

Trong khong gian, cho hinh chop S.ABCD c6 ¢ay ABCD 1a hinh binh hanh tim O. Goi G 1a
diém théa min GS + GA + GB + GC + GD = 0.

a)AB + BC + CD + DA = SO

b)OA + OB + O0C + 0D =0

¢)SB +SD = SA+SC.

d)GS = 30G.

Loi giai
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a)Sai:Tacéﬁ+B—C)+C—D)+E4)=m=6

b) Pang: Goi O 13 tam hinh binh hanh ABCD = OA + OB + OC + 0D = 0

¢) Dung: Taco SB + SD = Zﬁ;S_A)+ﬁ = 250 nén SB + SD = SA + SC

d)Sai: Tac6 GS + GA+ GB +GC +GD =0 < GS +4GO + OA + OB + OC +
0D =0 GS+4G0 =0 & GS = 40G

Trong khong gian, cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Goi I 14 tim hinh
vudng ABCD, goi G 14 trong tAm ctia tam gisc AB'C (tham khao hinh v&).

5 C
A ERNEAN
* [ ‘\ P D
S . : !.r l}‘/
B\E;!r/___l‘ ________ (1!
‘4: ,/ \‘
D.f
a)AB + AD + AA' = AC..
b)GA + GB + GC = 2GI.
o)AB +AD = AC’
d)BD = 2BG.
Loi gidi

a) Pung: Theo quy tic hinh hop thi AB + AD + AA = AC’

b) Sai: G 1a trong tim ctia tam giac AB'C nén GA+GB +GC=0.

c) bung: Tacéﬁ+ﬁ = AC = E

d) Sai: Tacd ABIG ~ AD'B'G = —- =~ =~ = 22 =~ BD' = 3BG
Trong khong gian, cho tt dien ABCD. Goi M, N 1an luot 13 trung diém AD, BC

a) E, ﬁ, W dong phang.

b) AB ) AC ) MN khong dong phang.

¢)AN,CM, MN dong phang.
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d) _Bﬁ, A—C) ) MN dong phéng.

Loi giai

a) bung: MN = %(AB + DC) = AB,DC, MN dong phang

b) Pung: A—B), AC , MN khong dong phang vi M N khong nam trong (ABC)
¢) Sai: AN, CM, MN dong phang sai vi AN khong nam trong (MNC)

d) bung: MN = % (BD + AC) = BD,R,W dong phang

Cau 8: Trong khong gian, cho tir dién ABCD. Trén canh AD va BC lan luot lay cac diém M, N sao

cho AM = 3MD va BN = 3NC. Goi P, Q 1an lugt 14 trung diém AD va BC.
A

a)PQ = AC + DB

b) MN = MA + AC + CN
¢c)MN =MD + DB + BN
d) ﬁ, R,Wd@)ng phang.

Loi giai

a) Sai: Dé chimg minh dugc ZP—Q) = AC + DB nén A sai

b) Pung: Theo gia thuyét ta co M, N 1a trung diém cia PD, QC

MN = MA + AC + CN

MN = MD + DB + BN

MN = MA + AC + CN

3MN = 3MD + 3DB + 3BN

= 4MN = AC — 3BD + %R) = ﬁ,xﬁ,mkhéng dong phang.

c) bung: {

d) bung: Ta cé{
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Cau 9:

Cau 10:

Cau 11:

Cho hinh hop chii nhat ABCD.A'B'C'D' ¢6 canh AB = a; AD = aV3; AA = 2a. Xét

tinh dtng, sai ctia cac khang dinh sau:

— = = Al D'
2 AB +CD =0 ;
b)AD + CB =0 T ¢
c) |A—B>+E| =a\/§ A{i _____________ -ip
d)|ﬁ+ﬁ+ﬁ|=2\/§a R 4

Loi gidi
a) Sai: AB’ va CD’ khong dbi nhau nén AB' + CD' # 0
b) Pung: A’D va CB' d6i nhaunén AB'+ CD' = 0

¢) Sai: |AB + AD| = |AC| = AC = VAB? + AD? = 2a

d) Piing: |ﬁ+ﬁ+ﬁ| - |E+E+H| = AC' = VAB? + AD? + AA? =
2v/2a

Trong khéng gian, cho hinh lap phwong ABCD.A'B'C'D’ ¢6 canh bang |
a B' E fol
a)BB—DB =BD |

b)BA + BC + BB = BD

o) |E4)+B_C)+ﬁ| = a2

A’ o'

d)|B_C)—E4)+C_'A)|=a

Lo giai
2)Ping: Taco BB — DB = BB + (~DB) = B'B + BD = B'D.
b) Sai: Ap dung quy téc hinh hop ta c6 BA + BC + BB = BD'

¢) Sai: E4)+B_C)+ﬁ| = |ﬁ| =BD =aV3

d) Pung: Ta co B_C)—ﬁ+m=ﬁ+ﬂ=ﬁ. Do d6 ﬁ)—ﬁﬁ-m =
CC=a 4

Trong khong gian. cho tr dién ABCD. Goi M, N lan luot 14 trung
diém cua cac canh AD va BC, I 1a trung diém MN.

a) AB — CD = AC — BD

b)AB + CD = AD + CB

c)AB + DC = 2MN

O)IA+IB+IC+ID =0

19 | Ths. Lé Viét —- THPT Thiing Long, Ha N§i — Phone (zalo): 0835.221183 - On thi cam két diém s



Trung tam BDVH Unix Thiang Long — Website: onthivip.com — CSKH (phone - zalo):08.1234.2211
Tw vaAn huéng nghiép cho hoc sinh bing phéin tich nhan twéng hoc — xem chi tay — tir vi

Cau 12:

Loi giai

a) Sai: Str dung quy tic ba diém va quy tic hiéu, ta c6

AB—CD = (AC+CB)—CD =AC + (CB—CD) = AC + DB = AC — BD.

b) Pung: Theo quy tic ba diém, tac6 AB = AD + DB.

Dodé AB + CD = AD + DB + CD = AD + (CD + DB) = AD + CB.

c)bung: AB + DC = 2MN

d)Bﬁng:m+7§+ﬁ+m=6

Mot chiée 6 to dugc dit trén mat day dudi cua mot khung sét c6
dang hinh hop chir nhat voi ddy trén 1a hinh chir nhat ABCD, mat
phang (ABC D) song song véi mat phang nam ngang. Khung sat
d6 duoce bude vao moc E cua chiée can cu sao cho cac doan day
cap EA,EB,EC,ED c6 d6 dai bang nhau va clng tao voi mat
phing (ABCD) mét goc bang 60°. Chiée can cdu kéo khung sét
1én theo phuong thang dimg. Biét rang céc luc cing Fl), Fz): E), E)
déu co cuong do 1a 4700 N va trong lwong ciia khung sa 1a
3000 N

OF+F=F+F

b F+F;=F, +F

c) |E) + E)l = 8141 N (lam tron dén hang don vi)

d) Trong luong ciia chiéc xe 6 t6 14 16282 N (1am tron dén hang don vi).
Loi gidi

Lay cac diem M, N, P, Qlan luot trén cac tia EA, EB, EC, ED sao cho
EM=F, EN=F, EP=F, EQ =F,.

Do cic luc cang Fy, Fy, Fs, F, déu co cuong do 12 4700 N nén EM = EN = EP = EQ =
4700,
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Tw vaAn huéng nghiép cho hoc sinh bing phéin tich nhan twéng hoc — xem chi tay — tir vi

a) Sai: Tacc'):Fl)+F2) = EM + EN = 2EH, véi H 1a trung diém ctia MN
F3>+FZ: Eﬁ+E—Q) = ZW,VdiKlétrungdiémcﬁaPQ suyraFl)+FZ) ¢E>+F4>

b) Pung: Ta c6 Fl) + Fg) =EM + EP = Zﬁ, v6i O 1a trung diém ctia M P

FZ)+F4)= EN + EQ = 2EO, véi O 1a trung diém ctia M P suyraFl)+F3)= Fz)+F4).

c) Dlng: |F1’ + E’l = |2E—O)| = 2EO. Theo gia thiét, goc gitta EAvéi (ABCD) bang 60°
nén goc gitta EMvéi (MNPQ) ciing bang 60° hay SMO = 60°.

Xét AEMO c6 EM = 4700,5MO0 = 60° suyra EO = EM sin60° = 23504/3.

d) Déing: Tir ddy ta tinh duoc |Fy + F5| = 2E0 = 8141 N.

PHAN Ill. Cau tric nghiém tra 1&i ngan

Cau 1:

Trong khong gian, cho hinh 1ap phuongABCD. A’B'C' D’ biét ring AN = —4AB + kAA’ — 2AD
(k € R) va AM = 2AB + AA’ — 3AD. Tim gia tri k thich hop d AN L AM

D C
Loi gidi ‘ '
' A ; B
Vi ABCD.A'B'C'D’ 1a hinh 1ap phuong nén AB = AA = AD |
Cac vecto E, ﬁ, AD dbi mot vudng goc vai nhau. . el .
D
Dodé:ﬁ.mzo;ﬁ.ﬁzo;ﬂ.ﬁza A.’ B

D& AN L AM thi AN.AM = 0 & (—44B + kAA' — 24D .(24B + AA' = 34D ) = 0
& —8AB.AB — 4AB.AA” + 12AB.AD + kAA'.(2AB + AA’ — 34D)
— 2AD.(24B + AA’ —34D) = 0
—\2 _— —_— —_— —
& —8(4B)" — 0+ 0+ 2kAA". AB + kAA". AA’ — 3kAA’. AD — 4AD.AB
— 2AD.AA’ + 6AD.AD =0

—_——\2 —\2 —\ 2

& —8(AB) —0+0+0+k(AA) —0-0-0+6(AD) =0
& —8AB% 4+ kAA'? + 6AD? = 0 (ma AB = AA' = AD)
& —8AB? + kAB? +6AB? =0 (-8+k+6)AB’ =0 -8+k+6=0k—-2=
0 k=2
Vay gi4 tri k thich hop &8 AN L AM la k = 2.
Trong khong gian, cho hinh chdp S. ABCD c6 day 1a hinh binh hanh tdim 0, M 1a diém thay doi
trén SO. Ti sb % sao cho P = MS2 + MA? + MB? + MC? + MD? nh6 nhét 1a bao nhiéu?

Loi giai
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Cau 3:

Cau 4:

Tw vaAn huéng nghiép cho hoc sinh bing phéin tich nhan twéng hoc — xem chi tay — tir vi

S

Goi I 1 diém théa man ST = 410.
Suy ra: P = (Ml +18)" + (M1 +TA)" + (M1 +1B) + (MI +IC) + (Mi + D)
= SMI? +1S% + [A? + IB? + IC? + ID? + 2MI(IS + IA+ 1B + IC + ID)
= 5MI? +1S% + IA? + [B% + IC? + ID? + 2MI(IS + 410 + OA + OB + OC + OD)
= SMI% 4+ S? + I1A? + IB% + IC? + ID?%. Vay P, khi M 51:>§—’;’=§.

Trong khong gian, cho tir dién ABCD c6 céc diém M, N, P 1an luot thudc cac canh BC, BD va AC
sao cho BC = 4BM,AC = 3AP,BD = 2BN. Mit phang (MNP) cat duong thang AD tai diém
p ., A AQ
Q. Tinh ti s0 TS
Loi giai

Dit AB = 4,AC = b,AD = ¢,AQ = kAD = k¢é

AM =36 +1b;AN =2(@ +&); 4P = b
4 4 2 3
MN=AN —AM = —2g—-1p+1ic c
4 4 2
Ta co: W’zﬁ—mz—%*+%z
MQ =4Q —AM = —2d — b + ké

0,25x + 0,75y = 0,75  [* =
Vi M,N,P,Q dong phing nén xMN + yMP = M( & {025x ——y = 0,25 ©{y=
05x =k

=
Il
unjwulwaulo

Vélyzﬁl—Q):%Eﬁ%:%

Trong khong gian, cho tir dién S. ABC ¢6 SA = SB = SC = AB = AC = 2,BC = 2+/2. Hay tinh
SC.4AB. s

Loi giai
Ta c6: BC? = SB? + SC%(2.2%2 = 22 + 22) = ASBC vudng can tai S.

Mit khac: SA = AC = SC = 2 = ASAC 14 tam giac déu.
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Cau 5:

Cau 6:

Cau 7:

Tw vaAn huéng nghiép cho hoc sinh bing phéin tich nhan twéng hoc — xem chi tay — tir vi

SC.AB = SC(SB — SA) = SC.SB — SC.SA = 0 — SC.SA.cos ASC = —2.2.c0s 6 0° =
22

~Z- 2
2

Vay SC.AB = —2.

Trong khong gian, cho ti dién ABCD. Goi E, F lan luot 1a trung diém cta AB,CD. Cho AB =
2a,CD = 2b,EF = 2¢. V6i M 1a mot diém tuy ¥, biét tong MA? + MB? = k. ME? + l.a?. Tinh
k+ 1. A

Loi gidi

Ap dung cong thirc d6 dai duong trung tuyén, ta co:

B D
2 2 2 2
ME? = 22222 5 o MA? + MB? = 2ME? + %= = F
2ME? + 2a?. c

Vayk+1=2+2=4.

Trong khong gian, cho hinh hép ABCD.A'B'C'D’. Biét MA = k.MC, NC' = I.ND. Khi MN
song song v&i BD' thi k + [ ¢6 gia tri 1a bao nhiéu?

Loi gidi . .
Al B
Dit AB = d,AD = b,AA' = ¢.
D, C
Ta co:
MA VC e AA — AN - = ——  —k(@+b)+¢ A B
MA = k.MC < AA — AM = k(4C — AM) < AM = —"(i‘jz)”_

Mit khéc: NC = L.ND < AN = blc;”.

k 1 > k - 1 1 -
Suy ra: MN = AM — AN = (—k—l—l) +(—§—1)b+(§—1—_l)c.
Honnﬁa:ﬁ))=ﬁ—ﬁ=—&+g+5.

3k+1

Vi MN//BD' nénm//ﬁ(@sz 2ok=-3=1=-1.Vayk+1=—4.

Trong khéng gian, cho hinh hop ABCD. A, B,C,D; ¢ Gy; G, 1an lugt 14 trong tAm tam giac BDA,
va CB,D,. Biét AC, = aAG, + bAG,. Tinha + b
Loi gidi

Ta c6:AB = AG, + G,B; AD = AG, + G,D; AA, = AG, + G4,

Suyraﬂ?)+ﬁ))+AA1 = 3TG£méE+E+AA1 =msuyrarQ= 3?61(1)

Ta lai ¢6:AC = AG, + G,C; AB, = AG, + G,B,; AD, = AG, + G,D;.

Suy ra AC + AB, + AD, = 34G, © AB + AD + AB + A4, + AD + A4, = 34G,.

© 4B + 4D + AA; = ZAG, © AC, = 24G, (2)
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Cau 8:

Cau 9:

Ciu 10:

Tw vaAn huéng nghiép cho hoc sinh bing phéin tich nhan twéng hoc — xem chi tay — tir vi

Tir (1) va (2) suy ra AC; = 2AG, +>AG,. Suyraa+b ==
Cho hinh chép S.ABC véi SA = 3,SB = 4,SC = 5. Mot mit phiang () thay d6i luon di qua

trong tdm cua S. ABC cit cic canh SA, SB, SCtai cac diém A;, By, C;. Tim gi tri nho nhat caa

1 1 1
bituthic P = S+ — + —.
sA? + SB2? + sc?

Loi giai
Goi Gla trong tam cua S. ABC khi do GA+GBE+GC+GS=0.
Tirdo SG = (SA + SB +5C)(1).

Do A4, B, C; thudc cac tia SA,SB, SC nén ﬂ,ﬂ: cung hudng, S—E,ﬁz cung hudng, §6,S—)C1

. . . .. SA SA, SB SB, 5S¢ 5S¢,
cung huéng, tir @6 =— = =2 ,=— =221 = =1
SA  SA;’SB SB;'SC  SC

; i SC = L(SATH 4 SEgp 4 50
Vay (1) tuong dwong v6i SG == (SA1 SAy + 25-SBi + o 5C1) (@)

A A<y 1.3 A s ,1(SA , SB , SC\ _
Do G, A4, By, C; thudc mdt mat phang nén tir (2) ta co " (E + S, + s_cl) =1

Hay%+§+§=4trongd(')x=SA1,y=SBl,Z=SC1.
Véy bai tod é tim gid tri nho nhat clia P = — + — + — trong diéu kién = + >+ = 4va
dy bal toan quygye tim giagirinho nhat cua P = -Zg- “agipss trong dicugen -+ = + 2 = dva

2
0<x<3;0<x<4;0<z<5.Tac()16=G+s+2) s(3z+42+52)(xi2+y—12+zi2).

1 1 1 8
—+=+==—=
x2 = y2 = z2 25

Suyra P =

Trong khong gian, cho hinh 13p phuongABCD. A'B'C'D'. Goi N 1a diém thoa C'N = 2NB', M
la trung diém cua A'D’, I 1a giao diém cia A’N va B'M. Biét Al = aAA’ + bAB + cAD. Tinh
a+b+c.

Loi giai y- B
Ta c6 tam gidclA’M ddng dang véi tam giac INB' nén suy ra: b
C
’ ' 1 ! ! i
IA* AM 74D 3 a1 3A’1v A -
—_— = =- = — - -'-::-_'__"_"'__:'_'_'_::-ﬁ
IN BN %A’D’ 2 5 ’j\,{.:'- ——— I [~~~ ‘N
D’ z Cl

Al = A4+ AT= 44"+ AN =AA'+§(A'B'+B'N)
—ﬂ+3(ﬁ+1ﬁ)
B 5 3

=m+gﬁ+§ﬁ.8uyraa+b+c=§

Trong khong gian, cho hinh chép S. ABCD day 1a hinh binh hanh. Goi M va N 1a cac diém thoa
mén MD + MS = 0, NB 4+ 2NC = 0. Mit phing (AMN) ¢t SC tai P. Tinh ti sb %
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s

AP = AS + SP = AS + kSC = AS + k(AC — AS) = AS + k(4B + AD — AS)
=kx+ky+ (1 —-k)Z

Vi 3 véc to AM, AN, AP dong phang nén AP = mAM + nAP.

. . - - = 15 15 - 2 5 27’1, - m -
Khldo.kx+ky+(1—k)z—m(5y+zz) (x+§ ) ( 3)y+;z
n=k n==k
Pk )1-k+E=k 2k 3
Suyra<z " 3 s 3 tuphu’ongtrmhl—k+?=k<:)k=2.
T=1-k Z=1-k
2 2
s SP _3
Vay =
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