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BAIl: VECTO TRONG KHONG GIAN

<°> HE THONG BAI TAP TRA LOI NGAN

Cau 1: Cho hinh lang try ABC.A'B'C’ biét AABC c6 canh bang 3. Tinh ‘@+ B'C’

Léi giai

A’ C’

Bl’

B

Ta co: Wzﬁ:ﬁ+@zﬁ+ﬁzﬁ:‘@+@

:\B_A’\=3.

Cau2:  Cho hinh lap phuong ABCD.A'B'C'D’. Tinh géc giita hai vecto AB va A'C’ (don vi do).

Loi giai

D' A'

A, B/

-
-
-
-
-
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-
0 -
-
-
-
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Taco: AC=AC .
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Do doé: (Hs’, A'C') - (E,E) — BAC = 45°

Cau3: Cho tirdién S-ABC c6 SA=SB=SC = AB = AC = 2,BC = 24/2.. Tinh SC.AB,

Léi gidi

S

B
C6: BC® =SB +SC*(2.2° =2°+2°) = ASBC vudng cantai S .

Lai c6: SA= AC =SC =2 = ASAC la tam giac déu.

2

SC.AB = %(S—B—S—A) = SC.SB—SC.SA=0-SC.SA.cos ASC = —2.2.c0s60° = —% -2,

Vay SC.AB = -2.
Cau4: Cho to dién
AB=2a,CD=2b,EF=2c. V4 M 1a mot diém tuy vy, biét téng

MA? + MB? =k.ME® +1.a%. Tinh k +1 .

Loi giai

ABCD. Goi E,F lan luwot 1a trung diém cua AB, CD. Cho

C

Ap dung cdng thirc do dai duong trung tuyén, ta co:

2 2 2 2
_MA ;MB _AB :MA2+M82:2ME2+A§ = 2ME? + 242,

ME?
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Vay k+1=2+2=4.

Cau5: Chohinhhop ABCD.A'B'C'D’. Biét MA=k.MC, NC’'=1.ND . Khi MN song song véi BD'
thi K +1 c6 gia tri la bao nhiéu?

Léi gidi

_

pit AB=a,AD=hb,AA =c.

. —k(5+5)+6
Co: MA' =k.MC < AA — AM =k(AC—AM)<:>AM =
co: NC:l.ND@AN:W
Suyra: MN = AM —AN =[ - <~ 2 Jas[-K _1)p+[ L -1 )¢,
1-k 1-1 1-K 1-k 1-1
Ma: BD=AD'—-AB=-a+b+cC.

3k+1

Vi MN//BD’ nén MN //BD’ <

2 k=-3=1=-1.

vay k+1=-4.

Cau 6: Cho hinh chép S.ABC c6 SA=a, SB=h, SC =a vacac diém M, N Iin luot 14 trung diém
cua cac canh AB,SC . Cac diém P,Q trén cac duong thang SA, BN sao cho PQ//CM . Hay
biéu dién vecto @ theo ba vecto 5,5,6. PQ//CM . Khi biéu dién vecto ﬁ theo ba vecto

m

- - — m - LI :
a,b,c, ta duoc: PQ:——a—£b+—C (Véi
n q z n

Q|-o

r \ , A A As s N
,— la cac phan so toi gian va
z

m,n,p,qr,zel). Tinh Dy P T

n gq z

Léi gidi
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Pt PA=xSA,BQ = yBN

Suy ra:

PQ=PA+AB+BQ=xSA+SB—SA+ ymz(x—l)ﬁ+§+ y(m—ﬁ)
:(x—1)5+(l—y)5+%6.

Lai c6: CM = SM —SC = >(SA+ 58) - SC =+ B¢

1
2
2
— —— x-1 1-y y X=3
PQ/ICM & PQ=kCM & —="——="& :
05 05 -2 4
3

Suy ra: @:-%5-%6&6

Vaym+£+£:£+£+
n g z 3 3

3
2_4
3 3
Cho hinh chép S.ABCD c6 day 14 hinh binh hanh tim O,M 1a diém thay doi trén SO . Ti s6
SS—'\C/') sao cho P = MS? + MA? + MB? + MC? + MD? nhé nhét Ia bao nhiéu?

Léi gii
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S

Goi | 1a diém thoa man SI =410 .
suyra: P=(MI +18) +(Mi +TA) +(Mi +18) +(Mi +IC) +(Mi + D)

—5MI%+1S2+ IA2 + IB2 + IC? + |D2+2W(|_s’+ﬁ+ﬁi+ﬁ+ﬁ)

_— —  —  —

=5MI®+1S% + 1A* + IB® + IC? + ID?

Viy P khiM =1 =M _%

SO 5
Cho t&r diégn ABCD ¢6 cac diém M, N,P lan luot thuoc cac canh BC,BD va AC sao cho
BC =4BM, AC = 3AP,BD =2BN . Mit phing (MNP) cit duong thang AD tai diém Q.

Tinh ti sb A—Q
AD

Loi giai

P3t AB =a,AC =b, AD =¢,AQ = kAD =kc
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Theo dé bai, tac6: AM = >&-+5;AN == (a+C); AP = =b
4 2 3
MN = AN - AM = —a—1p+1¢
472
e — 3. 1
Taco: sMP=AP-AM =——a+—b
4712
MG = AQ—AM =—>a-b+ké
4" 4
w9
0,25x+0,75y = 0,75 “5
Vi M,N,P,Q dong phang nén XMN + yMP = MQ < O,25X—%y=0,25 <:><y=§.
0,5x =k k=§
5
— 3-— AQ 3
Viy AQ=-AD = ===,
Wy AQ=¢ AD 5

C6 ba lyc cung tac dong vao mot cai ban nhu hinh vé&. Trong d6 hai luc F, F, tao voi nhau mot

g6c 110° va co d6 16n lan luot 12 9N va 4N |, luc EB vubng goc véi mit phang tao bai hai luc

F,F, vacodolon 7N . DG 16n hop luc cua ba lyc trén 1a a(N ), tim gid tri cua a.

Loi giai

Theo dé bai ta c6 hinh vé sau:
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D

_— — — . —

Ap duyng dinh ly cosin trong AOAD , ta c6:

OD? = OA? + AD? — 20A.AD.cosOAD = 9% + 4? —2.9.4.c0s80° = 97 — 72c0s80° .
Vi OC L (OBDA) nén OC L OD = ODEC I hinh chit nhat.

Do @6 AOCE vubng tai C nén:

OE’ =0C?+EC? = 4% +97 - 72c0s80° =113 72c0s80°

— OE =+/113-72¢0s80° ~10
Suy ra d6 16n cua hop luc cua ba luc trén khoang 10N .
Vay a=10.

Co0 ba luc cung tac dong vao mot vat. Hai trong ba luc nay hop véi nhau mét goc 100° va cé do
I6n 1an lwot 12 25 N va 12 N. Luc thir ba vudng géc véi mit phang tao bai hai luc da cho va co
d6 16n 4 N. Tinh d6 16n cua hop luc cua ba luc trén.

c

&
F\
E
) o y
7o
I D
Hinh 12
Loi giai

Goi Fy, F,, F5 1a ba lyc tac dong vao vat dit tai diém O 1an Iugt c6 do 16n 1325 N, 12 N, 4 N.
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VE0A =F, 0B =F, 0C = F,.
Dung hinh binh hanh OADB va hinh binh hanh ODEC.
Hop luc tac dong vao vat la
F=0A+0B+0C=0D+0C = 0E
Ap dung dinh Ii césin trong tam giac OBD, ta co
0D? = BD? + 0B? —2-BD - OB - cos OBD = 0A? + OB +2-0A - OB - cos 100°.
ViOC L (OADB) nén OC L OD, suy ra ODEC la hinh chir nhat.
Do d6 tam giac ODE vudng tai D.

Tac6 OE? = 0C? + OD* = 0C?* + 0A%> + OB?> +2-0A - OB - cos 100°.

Suy raOE =V0C2+ 0A%2 + 0B2+2-0A-0B - cos 100°

= \/42 + 252+ 1224+ 2-25-12-cos 100° = 26,092.
Vay d6 lon caa hop lucla F = OE = 26 N.

Cho hinh hop ABCD.EFGH. Biém M la trong tdm tam gidc AFH (hinh tham khao bén dudi).
Tinh d6 dai cia EM trong truong hop ABCD.EFGH la hinh hop ding c6 cac canh AB = 5,AD =
6,AE = 10 vaABC = 120°.

H 6
E 4 |

| %5"1.: | F I|
I| M- I|
|I L -||- - i
-~ D | s
A B

Hinh 2.16

Loi giai

Truéc hét ta chang minh E, M, € thing hang, ta s& chiing minh EC = kEM véi k 12 mot sé thuc
nao do.

Do M la trong tdm cua tam giac AFH nén ta co:
EA + EF + EH = 3EM

Mt khac, theo quy téc hinh hop thi:

EA+EF +EH = EC

Suy raEC = 3EM. Vay ba diém E, M, C thing hang.
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Cau 13:
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Ap dung dinh Ii cdsin trong tam giac ABC, ta co:
AC?=5%2+62—-2-5-6-cos 120° =91
Khi ABCD.EFGH la hinh hop dang thi EAC la tam giac vubng tai A, do do:

EC? = EA? + AC?> =100+ 91 = 191

1

Suy ra EM = =+/191.

3

Cho tit dién déu ABCD c6 canh bang a va M 1a trung diém ciia CD. Tinh cac tich v6 huéng AB -

AC,AB - AM.

Léi giai

Taco: AB - AC = |AB| - |AC| - cos (AB, AC)

2
I a
=AB-AC -cos BAC =a-a:cos 60° =—.

2
Tuong tu ta cling c6 AB - AD =a?z.
Ta lai cémzé(ﬁ+ﬁ),suy ra:
ﬁ.m:ﬁ.l(ﬁ+mzl(ﬁ.ﬁ+ﬁ.ﬁ>:1(f+f>:“_2
2 2 2\ 2 2 2

Cho t& dién ddu ABCD c6 canh bing a va M 1a trung diém cua CD. Tinh géc (4B, CD).

Léi gidi

Taco AB - CD = (AM + MB) - CD = AM - CD + MB - CD.
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Ma AM, BM 14 trung tuyén cia cac tam giac d&u ACD, BCD nén AM L CD,ME L CD.
SuyraAM -CD = MB - CD = 0.
T céc két qua trén ta co AB - CD = 0. Suy ra (AB, CD) = 90°.

Cau 14: Cho hinh lap phuwong ABCD - A'B'C'D’. Tinh goc giwa Hinh 10 hai vecto BD,B'C.

Léi giai

Tacé: BD = B'D’. Do do,

(BD,B'C) = (B'D',,B'C) =D'B'C.
ViB'C = CD' = D'B' nén tam gi4c B'CD’ 1a tam giac déu. Suy ra D'B'C = 60°.
vay (BD,B'C) = 60°.

Cau 15: Cho tir dién OABC c0 cac canh OA, OB, 0C d6i mot vuéng gocvaOA = 0B = 0C = 1. Goi M
1a trung diém cua canh AB. Tinh goc giita hai vecto OM va AC.

g

i

)

Léi gidi

OM-AC

Ta co: cos (W,R) = W

Mgt khac, do OM =~ (0A + OB) = = (d@ + b)
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Céau 16:

Cau 17:
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Ta lai c6: [OM| = OM = Y2, |AC| = AC = V2.

2

oM = -1

7 — _AC —_2

Do do, cos (OM,AC) = i Qzﬁ =
2

Vay (OM,AC) = 120°.

Cho hinh chép S - ABCD c6 day ABCD 1 hinh binh hanh va mit bén SAB 1a tam giac déu. Tinh
goc giita hai vecto DC va BS.

Léi giai

Vi ABCD la hinh binh hanh nén AB//DC.

Trén tia AB lay diém E sao cho BE = DC (Hinh 2.20). Ta co:
(DC,BS) = (BE,BS) = EBS = 180° — 60° = 120°
Vay (DC,BS) = 120°.

Cho hinh chop S - ABCD c¢6 day ABCD la hinh binh hanh. Mat bén ASB la tam giac vudng can
tai S va c6 canh AB = a. Goi M 1a trung diém cta AB. Hay tinh: DC - BS;

Léi gidi
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Vi ABCD la hinh binh hanh nén AB//CD. Goi E 1a diém thuéc tia AB sao cho BE = DC. Ta
co:

(DC,BS) = (BE,BS) = EBS
A ASB vubng can (tai S ) nén SBA = 45°.

Suy ra EBS = 180° — 45° = 135°, hay (DC, BS) = 135°.

Mit khac, do AB = a nén AS = BS = 22
Tu do ta co:

.y a?
VayDC-BS = -<.
DC - BS = |DC| - |BS| - cos (DC, BS)

a V2 [ V2
- q —. o — 42 |
=a > cos 135 a 2( 2)

Cau 18: Cho hinh chop S - ABCD c6 day ABCD la hinh binh hanh. Mat bén ASB la tam giac vuéng céan
tai S va co canh AB = a. Goi M 1a trung diém cua AB. Hay tinh: DC - AS;

Loi giai

av2 a?

ﬁ-ﬁzﬁ-ﬁz|ﬁ|-|ﬁ|-cos(ﬁ,ﬁ)=a-7-cos 45°=7.

Cau 19: Cho hinh chop S - ABCD c6 day ABCD la hinh binh hanh. Mat bén ASB la tam giac vuéng cén
tai S va c6 canh AB = a. Goi M 1a trung diém cta AB. Hay tinh: DC - MS.

Léi gidi
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Tam giac ASB can tai S va M 1a trung diém cua canh AB nén SM L AB, hay MS L AB. Suy ra
DC-MS =A4B - MS = 0.

Cau 20: Cho hinh chép S - ABC ¢6 SA = SB = SC = AB = AC = a va BC = a+/2. Tinh gbc gitta cac
vecto SC va AB

Hinh 2.23

Léi giai

Ta cé:

SC-AB _ (SA+AC)-AB

cos ﬁ,ﬁ =—=
( ) ISC| - |AB| a?

SA-AB +AC - AB

Tir gia thiét suy ra SAB 1a tam giac déu va ABC 1a tam giac vudng can tai A. Tir d6 ta tinh
duoc:

—_ —— 2 _— —
SA-AB =a-a-cos 120° = —%VéAC-AB = 0.
Suy ra cos (SC,AB) = —% . Vay (SC,AB) = 120°.
Cau 21: Mot chiée dén tron duogc treo song song voi mat phang nam ngang boi ba soi day khong dan xuat
phét tir diém O trén tran nha va lan luot budc vao ba diém A, B, C trén dén tron sao cho cac luc

cang Fy, Fy, Fy 1an lugt trén m3i day 04, 0B, 0C d6i mot vudng géc voi nhau va |F,| = |F,| =
|F5| = 15( N) (Hinh bén dusi).
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Tinh trong luwong cua chiéc dén tron do.

Léi giai

Hinle 13

Goi A;, By, C; 1an luot 12 cac diém sao cho 04, = F;, 0B, = F,,0C, = F;. Liy céc diém
D,, A%, B}, D;, sao cho 0A,D,B; - C; A}D}B; la hinh hop (Hinh 15). Khi d6, 4p dung quy tac
hinh hop, ta co:

04, + 0B, + 0C, = 0D}

Mat khac, do cAc luc cang F;, F,, F5 doi mot vudng goc va |F,| = |F,| = |F;| = 15( N) nén
hinh hop 0A,D,B;, C; A} DB} ¢ ba canh 0A,, 0B;, 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 do dai duong chéo 0D} cua
hinh 13p phuong d6 bang 15+/3.

Do chiéc dén & vi tri can bing nén F;, + F, + F5 = P, & d6 P 14 trong lyc tac dung 1én chiéc
dén. Suy ra trong luong cua chiéc dén la: |P| = |0D,| = 15v3(N).

Cau 22: Cho hiét cong A (don vi: J) sinh béi luc F tac dung Ién mot vat duoc tinh bing cong thic A =
F.d, trong d6 d 1a vecto biéu thi d¢ dich chuyén cua vat (don vi caa |d| 12 m ) khi chiu tac dung
cua luc F. Mot chiée xe c6 khéi luong 1,5 tAn dang di xudng trén mot doan duong déc 6 géc
nghiéng 5° so v&i phuong ngang. Tinh cong sinh bai trong luc P khi xe di hét doan duong déc
dai 30 m (1am tron két qua dén hang don vi), biét rang trong luc P dugc xac dinh boi cong thic
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P = mg, véi m (don vi: kg ) 1a khéi luong cua vat va g 1a gia téc roi tu do c6 do 16n g =
9,8 m/s?.

Léi giai

Taco 1,5 tin = 1500 kg.

D¢ 16n cua trong luc tac dung Ién chiéc xe 1a: |P| = m|g| = 1500.9,8 = 14700 (N).

Vecto d biéu thi do dich chuyén cua xe c6 do dai 1a |d| = 30( m) va (P,d) = 90° — 5° = 85°.
C6ng sinh ra bai trong luc P khi xe di hét doan duong déc dai 30 m 1a:

A=P-d=|P|-|d|cos (P,d) = 14700.30 - cos 85° ~ 38436())
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