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ST&BS: Ding Viét Pong Truwong THPT Nho Quan A Ton \ing dung thuec té

VECTO TRONG KHONG GIAN

A.TOM TAT KIEN THUC TRONG TAM.

I. KHAI NIEM VECTO TRONG KHf)NG GIAN

- Vecto trong khong gian 1a mdt doan thang c6 hudng.

-Chay: , o o,

+ Cho doan thang 4B trong khong gian. Néu ta chon diém dau la 4, diém cuoi la B thi ta c6 mot vecto, ki
higu 1a 4B, doc 1a “vecto AB ™.

+ Khi khong can chi rd diém du va diém cudi cua vecto thi vecto con duoc ki hiéu 1a a, b, u, v, ...

- Céc khai niém c6 lién quan dén vecto trong khong gian nhu: gia cua vecto, d6 dai cua vecto, vecto cung
phuong, vecto cung hudng, vecto-khong, hai vecto bang nhau, hai vecto d6i nhau, ... dugc dinh nghia turong
tu nhu trong mat phang.

- Chit y: Cho diém O va vecto a . Khi d6, ton tai duy nhét diém M trong khong gian sao cho OM =a.

beé xac dinh diém M , ta lam nhu sau:

+ Qua O ké duong thang d song song hoic tring véi gia cua vecto a.

+ Lay diém M trén dudng thang d sao cho hai vecto OM, a la cung hudng va do dai doan thaing OM
bing do dai vecto a .

II. CAC PHEP TOAN VECTO TRONG KHONG GIAN

1. Tong va hiéu ciia hai vecto trong khong gian

- Trong khong gian, cho hai vecto a , b. Lay mot diém 4 tiy ¥, v& AB=a, BC =b. Vecto AC duoc goi
1 tdng ctia hai vecto a va b, ki hiéula AC=a+b.

-Chuy:

+ Phép lay tong cua hai vecto con dugc goi 1a phép cong vecto.

+ Phép cong vecto trong khong gian cling c6 cac tinh chat nhu phép cong vecto trong mat phang, chang han:
Phép cong vecto trong khong gian ciing c¢6 cac tinh chat t giao hoan, két hop, cong voi vecto-khong.

+ Khi thue hién phep cong vecto trong khong gian, ta van c6 thé ap dung quy tic ba diém, quy tic hinh binh
hanh nhu ddi véi vecto trong mit phang.

- Béi véi vecto trong khong gian, ta ciing c6 cac quy tic sau:

+ Véi ba diém 4, B, C trong khong gian, ta co: AB+BC = AC (Quy tic ba diém).

+Néu ABCD 1a hinh binh hanh thi AB+ AD = AC (Quy tic hinh binh hanh).

+Néu ABCD.A'B'C'D' 13 hinh hop thi AB+AD + A4 = AC' (Quy téc hinh hop).

- Trong khéng gian, cho hai vecto a, b . Hiéu cta vecto a va vecto b 1a tdng cua vecto a va vecto dbi cia
vecto b , ki hiéu la a-b.

- Phép lay hi€u cua hai vecto con duoc goi la phép trir vecto.

- Boi voi vecto trong khong gian, ta ¢c6 quy tac sau: Véi ba diém O, 4, B trong khong gian, ta cé:
OA— OB = BA (Quy tic hiéu).

2. Tich ctia mot so véi mgt vecto trong khong gian

- Cho sb thuc k = 0 va vecto a#0. Tich ctia sb k voivecto a 1a mot vecto, ki hi€u la ka , duoc xac dinh
nhu sau:

+ Cung hudéng véi vecto a néu k > 0, nguoc hudng véi vecto 3a néu k < 0.

+C6 a0 dai bing [] [a].

- Quy u6c: 0a=0, k0=0.Do dod, ka =0 khi va chi khi k=0 hodc a=0.
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ST&BS: Ding Viét Pong Truwong THPT Nho Quan A Ton \ing dung thuec té

-Chuy:
+ Phép ldy tich cia mot s6 v6i mot vecto dugc goi 1a phép nhdn mgt s véi mét vecto.

+ Phép nhan mdt s6 voi mot vecto trong khong gian c6 cac tinh chat sau:

Véi hai vecto bit ki a, b va hai s thuc &, k ta co:

o k(a+b)=ka+kb; k(a—-b)=ka—kb;

. (h+k)21 = ha+ka;

© h(ka)=(hk)a;

ela=a; (—I)Zz:—Zz.

3. Tich vo huéng cia hai vecto trong khong gian

- Trong khong gian, cho hai vecto 5, b khac 0 . Léy mét diém O tuy v va vé hai vecto OA = 5, OB=b.
Goc gitra hai vecto a,b trong khong gian, ki hiéu (Zz,l;), la goc gitra hai vecto OA, OB .

-Chay: 0°< (5,13) <180°.

- Trong khong gian, cho hai vecto 5, b khac 0. Tich vo hudng cua hai vecto a va b , ki hiéu Zz.l;, la mot
s6 thuc duoc xac dinh boi cong thie: a.b = ‘Zz‘.‘l;‘.cos(gz, l;) , 6do (Zz,l;) la goc giira hai vecto a,b.
- Quy udc: Tich vo hudng ctia mot vecto bat ki véi vecto 0 bang 0 .

-Chuy: ’

+ Tich v6 hudng cta hai vecto trong khong gian c6 cac tinh chat sau:

Vi cac vecto bat ki Zz, 1;, ¢ vash thuc £ tuy y, ta co:

eab=ba (tinh chét giao hoén);

* a(b+c)=ab+ac (tinh chit phan phdi);

o (ka)b=k(ab)=a(kb);

ed 20,d =0 a=0.

b
1Bl

+Néu a, b 13 hai vecto khac 0 thi cos(Zz, 13): 4
a

B. BAI TAP UNG DUNG THU'C TE

Cau 1. (NB) Theo dinh luat Il Newton (Vat 1i 10 - Chan troi sang tao, Nha xuat ban Gido duc Viét Nam,
2023, trang 60): Gia toc ciia mot vat cd cung huépg voi luc tac dung 1€n vat. PO 16n cua gia toc ti
1€ thuan véi do 1on cua luc va ti 1€ nghich vo1 khoi lugng cua vat:

F =ma
trong d6 a la vecto gia toc (m / sz),ﬁ 1a vecto luc (N)

o )

W e e W R

Hinh 21;3‘
Hinh 20 tic dung lén vat, m( kg) 1a khéi luong cua vat.
Muén truyén cho qua bong co khéi luong 0,5 kg mot gia tbc 50 m/s* thi can mot luc da co do
16n 1a bao nhiéu?
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Loi gidi
Tacd F =md, suy ra ‘F’|= m|Zz‘ =0,5.50=25( N).
Vay mubn truyén cho qua bong khéi luong 0,5 kg mot gia tbc 50 m/s® thi cAn mot lue da co do
l6onla 25 N.

Cau2. (NB)Mot vat c6 khéi lugng m(kg) thi luc hap dan P cua Trai Dt tac dung 1én vat duoc xac dinh
theo cong thurc P= m.g, trong do § 1a gia toc roi ty do c6 d9 16n g =9,8m /s> . Tinh khi lwong
cua vat khi chiu tac dung cua luc hép dan cua Trai Dat1a P=4,9N .

Loi gidi:
= = P
The P=m.g =>m=—.
g
. a1 P 49
Khoi luong cta vat1a m = — = 08" 0,5(kg)=500(g)-
g >
Cau3. (NB) Mot vat c6 khéi lugng m(kg) khi chiu tic dung ctia mot luc F thi vat do sé chuyén dong
. = F . , 7
voi1 gia toc a =— . Tinh luc tac dung 1én vat c6 khoéi luong m = 6(kg) khi vat do chuyén dong trén
m
mit phang nam ngang, nhin véi gia tbc a =3m/ s> ?
Loi gidi
F
Te a=—,suyra F =m.a.
m
Luc tac dung 1én vat d6 1a F=ma=6.3=18(N).

Caud. (NB) Néu vat chuyén dong thing déu dudi tic dung cia mot luc F thi vat d6 dang chiu tac dung
cua lyc ma sat F—m; c6 do 16n bang lyc tic dung F va c6 hudng nguge voi hudng cua F . Cong
thure tinh lyc ma sat F, =p.N, trong do p 1a hé s6 ma sat, N 1a do 16n cua ap luc. Gia st mot
thing gb dang chuyén dong thang déu trén mit phang nim ngang c6 trong lugng N =150(N), hé
sO ma sat giira vat va mat phang 1a p = 0,25. Tinh lyc tac dung 1én thung g dé thung chuyén dong
thang déu?

7 Loi gidi
Luc ma sat mat phang tac dung Ién vat la:
F,=pnN =0,25.150=37,5(N).
Vat chuyén dong thang déu nén lyc tic dung 1én vat1a F =F, =37,5(N).

Ciu 5. (TH) Theo dinh luat I Newton: Néu F 1a véc to luc (N) tac dung Ién vat, a 1a vée to gia tdc cua
vat (m/s?) va m (kg) 1a khoi luong ctia vat thi ta co F =m.a . Trong mdi cau sau, & mdi ¥ a), b),
¢), d) hoc sinh chon ding hoac sai.

a) Véc to F ludn cung hudng véi a.
b) D9 16n cua lyc tac dung 1€n vat ludn ty 1€ nghich vdi do 16n cua gia toc cua vat.
¢) Mudn mot vat c¢6 khédi luong 1 (kg) chuyén dong véi gia toc 20 (m/s?) thi d6 16n lyc can tac
dung 1én vat 1a 20 (N).
d) Trong liuc c6 d6 16n 50 (N) tac dung 1én mot vat 1am vat roi véi gia tde tu do 10(m/s”) . Khi
d6 khdi luong cia vat 1a 500(g).
Loi gidi
a) b) c) d)
b S b S
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ST&BS: Ding Viét Pong Truwong THPT Nho Quan A Ton \ing dung thuec té

a)Taco m>0 nén F va a cung huéng. Vay ménh dé da cho ding.
b) Tacod F =ma= \F\ = m\&\ = ‘F‘ va ‘5‘ ty 1& thuan v6i nhau. Vay ménh dé di cho sai.
¢) Taco m=1(kg); |a

=20(m/s?) = \F\ = m‘a‘ =1.20 =20 (N). Viy ménh d& da cho ding.

A _s0

d) Ta ¢6 ‘F‘ ‘ ‘:m—‘a‘ >

=5 (kg) . Poi don vi 5 (kg) = 5000 (g). Vay ménh dé di cho

sai.

Cau 6. (TH) Ba luc F F , F; cung tac dong vao mot vat c6 phurong doi mot vuong goc va déu co do

lon 1a 10 N . Tinh do 16n hop luc cua ba luc trén.

&10\/5. B. 1042 . C. 10. D. 10V5.
Loi giai
C
Fs E
0 Fy B
Fy
A D

_ — — —

V& OA = F,OB=F,6 OC=F.

Veé hinh binh hanh OADB va hinh binh hanh ODEC .

Hop luc tac dong vao vatla F =04+ 0B +0C = 0D + OC = OE .

Hinh binh hanh OADB ¢6 OA 4 OB va OA=0B nén OADB 1a hinh vudng, do d6
OD =\JOB> + BD* =\J10* +10° =1042..

Vi OC L(OADB) nén OC 1 OD, suy ra ODEC 1a hinh chir nhat. Khi d6

OE =JOD* + DE? = (10\5)2“02 —104/3.

Vay do 16m ctia hop luc 1a F=10\/§ N.

Cau 7. Co ba lyc cung tac dung vao mot vat. Hai trong ba luc nay hop véi nhau mot goc 120° va déu co
d6 16n bang 30N . Lyec thir ba vudng goc véi mit phang tao boi hai luc da cho va co do 16n bang
40N . Tinh hop luc cua ba lyc trén.

Loi giai

[ D

Goi F;F,; F, 1a ba lyc tac dong vao vat dit tai diém O 1an luot c6 do 16n 1a 30N;30N; 40N

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 5
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay
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V& Od=F;08=F;0C~F.
Dung cac hinh binh hanh O4DB va ODEC .

_ —— —  —  —— —

Hop luc tac dung vao vat1a F =0A+O0B+0OC=0D+0C =OE .

Hinh binh hanh O4DB c6 AOB=120° vi O4 = OB nén AOBD d&u, suy ra OB = OD = 30N .
Vi OC L(OA4B) nén OC L OD, suy ra ODEC la hinh chit nhat.

Do d6, AODE vudngtai D.

Ta c6 OE*> =0C? + OD* = 40° +30*> =50, suy ra OE =50.

Vay hop luc co dd lon la FF =50N.

Cau 8. (VD) Co ba luc cung tac dong vao mot vat. Hai trong ba luc nay hop véi nhau mot goc 120° va co
d6 16n lan luot 1a 20 N va 15 N . Lyc thr ba vudng goc voi mat phang tao boi hai lyc da cho va
c6 do 16n 10 N . Tinh d¢ 16n hop luc cua ba lyc trén.

A. 5415 B. 513 C.l57 D. 5v5.
Loi giai
C
F3| _ ME
F
0 F; B
Fi _~120°
A D

Goi F,, F,, F, 1 ba lyc cing tac dong vao vat dat tai diém O 1an luot c6 do 16n 1a 20N, 15 N
va 10 N, trong d6 (F,, F; ) =120°.
V& OA=F,, OB=F,, OC=F,.
V& hinh binh hanh O4DB va hinh binh hanh ODEC .
Hop luc tac dong vao vatla F = 04+ OB +OC = 0D +OC = OE .
Hinh binh hanh OADB ¢6 AOB =120°, 04 =20, OB =15, do do
OD? = OB + BD* — 20B.BD.cos OBD = 20 +152 —2.20.15.c0s 60° = 325 .
Vi OC L (O4DB) nén OC L OD, suy ra ODEC 1 hinh chi¥ nhat. Khi do
OE =~JOD? + DE> =+/325+10> =517 .
Vay d6 1én ctiahop luc 1a F =517 N .

Cau9. (VD)Balyc F, F,, F, cing tac dong vao mot vat. Biét ba luc d6 d6i mot tao véi nhau mot goc
120° va ¢6 do 1én 1an lwot 12 15N, 7 N, 12 N . Tinh d6 16n hop luc cua ba lyuc trén.
A.+132. B. 7. C. 13. D. 12.

Loi giai
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V& OA=F,, OB=F,, OC=F,.

V& hinh binh hanh OADB va hinh binh hanh ODEC .

Hop luc tac dong vao vat1a F = OA+OB+0C =0D +O0C =OE .

Hinh binh hanh OADB ¢6 AOB=120°, 04=15, OB =7, dodo

OD? = OB* + BD* —20B.BD.cos OBD = 7* +15% = 2.7.15.c0s 60° = 169" Suy.ra OD =13
Ta c6 CO.CE =-OC.OD = —%.(@Hﬁ) =-0C.0A-0C.OB

Hay CO.CE =—-0C.04.cos AOC —OC.OBcos BOC = —12.15.c0s120°=12.7.cos 120° =132 .
_ COCE 132 11
‘FOH@‘ 1213 13"

Khi d6 cos O/C75 = cos(C~0, C75)

Hinh binh hanh ODEC ¢6 coso/cTz:%, 04=12, 0D =13. Khi d6

OE* = 0C? + CE* =20C.CE.cos OCE =122 413 4.12.13.%: 49 . Do d6 OE =7.

Vay do lén ctahoplucla F =7 N.

Cau 10. (VD) C6 ba luc cung tac dong vao mot vat. Hai trong ba lyc nay hop véi nhau mot goc 100° va co
d6 16m lan luot 1a 25 N va 12 N. Lyc th&t ba vudng géc voi mit phing tao boi hai luc da cho va
c6 d6 16n 4 N . Tinh d¢ 16n cia hop luc cua ba lyc trén.

Loi gidi

Hinh 12

- =

Goi Fj, 2,ﬁ3 1a ba lyc tac dong vao vat dat tai diém O 1an lugt c6 d6 16m 1a 25 N,12 N,4 N.
V& OA=F,, OB=F,, OC=F,.

Dung hinh binh hanh OADB va hinh binh hanh ODEC .

Hop luc tdc dong vao vat la

F=0A4+0B+0C=0D+0C =O0E

Ap dung dinh 1i c6sin trong tam giac OBD, ta c¢6

OD* = BD* + OB> —2-BD-OB-cosOBD = OA> + OB* +2-OA- OB c0s100°
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Vi OC L(0O4DB) nén OC L OD, suy ra ODEC 1a hinh chit nhat.
Do d6 tam gidc ODE vudng tai D.
Tacd OE* =0C* +OD* = O0C? + 04’ + OB* +2-0A4-OB -cos100" .
Suy ra OF =y OC? + 04> + OB* +2-0A- OB -cos1 00°
= /4> +257 +127 +2-25-12-cos100° ~ 26,092.
Vay do lén cua hop lucla F =OF ~26 N.
Cau 11. (VD) Co6 ba luc cung tac dong vao mat vat tai mot diém. Trong doé hai luc F],E tao v&i nhau mot

goc 110° va ¢6 do 16n 1an lugt 1a 9N va 4 N, lyc F, vudng goc véi cac luc F,F, va co do 1on
7 N. D6 16n cta hop luc cta ba luc trén 12 bao nhiéu newton (N)? (Két qua 1am tron dén hang don
vi)

Loi giai
Traloi: 11 N.
Cach 1:
Gia st cac luc 13],13'2,1:"3 tac dong vao vat dat tai diém O. Léy cac diém A, B,C sao cho OA = F];

OB =F,; OC = F, . Dyng cac hinh binh hanh O4DB va OCED nhu hinh v&.

D

_— — — — —

Ap dung dinh 1y cosin trong AOAD , ta co:

OD* = 04>+ AD* —204.AD.cos OAD = 9% + 4% —2.9.4.cos 70° = 97 — 72 cos 70° .
Vi OC 1 04 va OC L OB nén OC 1. OD = ODEC 1a hinh chit nhat.

= OE*=0C*+CE*=0C*+0D* =7* +97—72cos 70° = 146 — 72 cos 70°

— OF =~/146—72c0s 70° ~11

Vay d6 16n cua hop luc cua ba lyc trén khoang 11 N .

Cach 2:

Goi F 1a hop luc cua ba luc F],FZ,E.

Taco: F=F +F,+F, 2(1?)2 Z(FH‘E*‘E)Z

=[F[ =(E) +(B) +(E) +2EF, +2FF +2E

_—

—2 —2 —2 —2 — | —
:>‘F =‘F; +|F +‘F; +2‘F;‘F2 F,

COS(E,E)+2‘EHE‘COS(E,E)+2

Feos(F. F)
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—2
- ‘F‘ 92442177 +2.9.4.c0s110° +2.9.7.c0590° +2.4.7.c0s90° =146+ 72 cos110°.

:‘I?‘:\/146+72005110° ~11.

Vay do 16n cua hop lyc cua ba lyc trén khoang 11 N .
Cau 12. (TH) Mot tam £0 tron dugg treo song song voi mat phang nam ngang bai ba soi day khong gian
xuat phat tir diém O'trén tran nha va 1an luot budc vao ba diém A4, B,C trén tim gd tron sao cho

cac lyc cang Fl ,FZ,F; 1an luot trén mdi day OA4,0B,0C d61 mgt vuong goc véi nhau va c¢o do 16n

‘E‘: F, =‘F3‘=10(N) (xem hinh v§).

Tinh trong lwong P cua tim g tron do.

A. 303 B. 10. C. 1042 .10\3!

Loi gii

D

Goi 4,B,,C, 1an uot 1a cac didm sao cho O4, =F, OB =F,, OC,=F,
Lay cac diém D,, 4, B/, D; sao cho OA4,D,B,.C,A'D/B! 1a hinh hop.

_

Theo quy tac hinh hop ta c6: O4, + OB, +OC, = OD) .

Do céc luc cang Fl ,F F do1 mot vudng gée voi nhau va ¢ do 16n: ‘F‘

2| =[F|=10(N) nén
hinh hop OAD,B,.C,A/D/B/ c6 ba canh O4,0B,0C d6i mot vudng goc va bang nhau. Vi thé
OA,D,B,.C,A/D/B/ 1a hinh 1ap phuong c6 d6 dai canh bang 10, suy ra d6 dai duong chéo bang
1043.

Vi tm gd tron & vi tri cAn bang nén: P=F +F, +F, .

Suy ra trong luong ctia tAm g tron: ‘7" = ‘@‘ = 10\/§(N).

Cau 13. (VD) Mot chiéc dén tron dugc treo song song voi mit phang nam ngang bdi ba soi ddy khong dan
xuat phat tir di€ém O trén tran nha va lan luot budc vao ba diém A, B,C trén dén tron sao cho cac
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luc cang F,F,,F, lan luot trén mdi day O4,0B,0C déu c6 do 16n bang 60(N ). Cho biét céc
duong thing O4,0B,0C cung tao voi mit phang ngang mot goc bang 30°. Tinh trong lugng cua
chiéc dén tron do.

Loi giai
Theo gia thiét ta c6 O.4BC 1a hinh chop déu véi 04 = OB = OC =60 va goc tao boi mdi duong
thing O4,0B,0C véi (ABC) 1a 30°.

Goi G 1a trong tdm cuia tam gidc ABC thi OG L(4BC) va OAG = 0BG = OCG = 30°.
Goi T 1a trong luong cia dén tron thi 7' = ‘071 + OB+ FC‘ - ‘35’6‘ -30G.

Trong tam gidc OAG vudng tai G , ta c6: OG = OAsin OAG = 60sin30° =30 .
Vay trong luong cta dén 1a 7 =3.30=90(X).

Ciu 14. (VD) Mot chiéc can don tay dang cAn mot vat co khdi luong m =3kg duoc thiét ké voi dia can
dugc gitr boi bdn doan xich SA4,SB,SC,SD sao cho S.4BCD 1a hinh chép t&r gidc déu co
R 4 ~ 2 4
ASC =90°. Biét do 16n cua luc cang cho moi soi xich c6 dang aT. Lay g =10m/s*, khi d6 gia
tri ctia @ bang bao nhiéu?
J'F. L
& k
.ep .’.\
Loi giai
Tra loi: 30.
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Taco OA+OB+0C+0D = 0<:>0S+SA+0S+SB+OS+SC+0S+SD 0
<:>SA+SB+SC+SD:—40S:4S0:>‘SA+SB+SC+SD‘:‘4S0‘:4S0.

Trong luong cia vat nang la P=mg =3.10=30(N). Suy ra 4‘@‘ =P=30(N)= SO=1?5.

Lai c6 tam gidc ASC vudng can tai S nén

15
SO =SAsinSAC = Sd=—9 2 _15V2_30V2 —Sa=30.
sinSAC  sin45° 2 4
Vay a=30.

Céu 15. (VD) Cho ba lyc F, =MA, F, =MB, F,= MC. cing thc dong vio mot 6 to tai diém M va 6 o
dtmg yén. Cho biét cuong do hai luc F, , F, déu bing 25N va gbc AMB = 60". Khi d6 cudng do
lyc F, 1a (Két qud lam tron dén hang phan miroi)

Loi giai

Dap so: 43,3
-Tacod: Fi4F»=MA+MB =MD (Véi D 1a diém sao cho AMBD 1a hinh binh hanh).
- Ta co: MA:‘W‘:‘F1‘=25N
MB =[MB|=|F1|=25N

. 25\/_
-Do AMB = 60" nén AMAB 13 tam giac déu. Khi do: MD =22 =253
-Dootodimgyénnén Fi+Fa+Fs=0
Suy ra: Fs= —(Fl +F2) = ‘F3 = ‘—(Fl + Fz) = ‘W‘ =MD = 25\/§(N)
Vay cudng do cia F, 1a 253 = 43,3(N).

Ciu 16. (VD) Khi chuyén dong trong khong gian, may bay ludn chiu tac dong cta 4 lyc chinh: Iyc day caa
dong co, luc can cua khong khi, trong luc va luc nang khi dong hoc(hinh anh 2.20).
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Lirec'nang
_ Lug day

e B,  amesie ——
= Liwrc can T = i
ECuatKilongikhiTmas - S LONME - .
s b e g .
—— il -~

Hinh 2.20
Luyc can cua khong khi ngugc huong vai luc day cua dong co va co do 1on ti 1¢ thuan véi binh
phuong véan toc may bay. Mot chiéc may bay tang van toc tir 900(km/h) 1én 920(km/h), trong qua
trinh tang toc may bay gilt nguyén hudng bay. Luc can cua khong khi khi may bay dat van toc
900(km/h) va 920(km/h) 1an lugt biéu dién boi hai véc to F, va F, v6i F, =kF, (keR;k>0).
Tinh gid tri cua & (1am tron két qua dén chir s6 thap phan thi hai).
Loi giai
Vi trong qua trinh may bay ting van toc tir 900(km/h) 1én 900(km/h), may bay gilr nguyén hudng

bay nén hai véc to E va F2 ¢6 cung hudng va F kF (k>0).

Goi v, v, lan luot 14 van tdc cta chiéc may bay khi dat 900(km/h) va 920(km/h).

Suy ra v, =900 (km/h), v, =920 (km/h).

Vi luc can ctia khong khi nguoce hudng voi luc ddy cua dong co va ¢6.do 16n ti 1é thuan véi binh

o, . fl v 900° 2025 1= 2025(=1 = 2025—
phuong van toc may bay nén |—=|=—= 2=—:>‘Fl‘:— = FH=——F,.
ofovs 9200 2116 2116 2116
T do suy ra: k =%: 0,96.
r 2 1 16 2 b N
Cau 17. (VD) Mot chi€c dén trang tri hinh tron dugc treo song song voi mét phang tran nha nam ngang boi
ba sg¢i day khong gian OA4,O0B,O0C do6i mot Vuéng g6c (nhu hinh vé dudi déy) Biét lyc cang day
twong tng trén mdi ddy O4,0B,0C lan luot a F F F thoa man ‘F ‘ ‘F ‘ =16 (N). Tinh
trong luong (don vi: N) cua chiéc dén d6. (Lam tron két qua dén hang phan chuc).
Loi giai
c
; —F
N B P
i B
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Cau 18.

Cau 19.

bS: 27,7
Taco: P=

E+E+E\:@+ﬁ+% .

V& hinh vuéng OAEB, ta c6 OA+ OB = OE . (Quy tic hinh binh hanh)

V& hinh chir nhat OCFE , ta c6 OC + OE = OF . (Quy tic hinh binh hanh)
Suy ra: P= ‘ﬁ‘ =OF .

Xét hinh vudng OAEB, canh 16, c6 dudng chéo OE =16+/2 .

Xét tam gidc vudng OEF , vudng tai E, c6 OF =+/OE* + EF* = 1/(16\/5)2 +16> =163 ~ 27,7
Vay P~27,7(N).

(VD) Mot chiéc dén chum c6 khéi luong m=10(kg) dugc thiét ké véi dia dén duge gitt boi bon
doan cap SA4,SB,SC,SD cung chat liéu va khong dan hoi sao cho S.4BCD 13 hinh chop tir giac

déu (xem hinh v&). Biét réing gia toc roi tw do 14 g =10(m /s”)

o

Tim d9 16n cua lyc cang (don vi (N)) ctia mdi soi day cap.
Loi gidi
Ta c6 d 16n ca trong luc P tac dong 1én chiée dén chum 13 ‘73‘ —m.g =100N .

Goi O 1a tam hinh chit nhat 4ABCD . Theo bai toén thi 1a hinh chép S.ABCD c¢6 dudng cao la SO

—_— - — ——

Goi F,,F,, F;,F, 1an luot 1a lyc cang trén cac day S4,SB,SC,SD
Theo quy téc hinh binh hanh: F, +F, =250; F,+F, =280

= E + f; + f; % E =450

Vi chiéc dén & vi tri cAn bing nén: P=F +F, +F, + F, =450
- P
Do lon cua lyc cang trén moi day bang nhau va bang ‘F]‘ = 4

.

P‘
—=25N
4
(TH) Mot chiéc den chum treo c¢6 khoi luong m = 5kg duge thiét ké voi dia dén dugce gilr boi bon

doan xich S4,SB,SC,SD sao cho S.ABCD 1a hinh chép tir gidc déu co ASC =60’ (Hinh).

Suy ra ‘F]‘ =
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Biét P= mg trong do g la vecto gia tdc roi tw do c6 d6 1on 10m /s*, P 1a trong luc tdc dong vat
coddonbila N, m lakhoi lugng ctuia vat co don vi kg . Cho cac két luan dudi day.

a) @,S?, Q,S—Ij 13 4 vec to ddng phang.

b) [S4) = [SB| =[SC|=[sD|.

¢) Do 16n cua trong luc P tac dong l1én chiéc dén chum bang 50 N.

. . 253
d) D0 16n cua lyc cang cho moi sgi1 xich bang ;/_ N.
S6 két luan PUNG la:
A. 1. B. 2. c3l D. 0.
Loi giai
\ a) bung | b) Pung | c)Ping | d) Sai \

c¢) B9 16n trong luc tdc dong 1én den chum la: P=mg =5.10=50N

d) Ta c6 S.ABCD 1a hinh chép t&r gidc déu => S4 =SB =SC = SD

Ma ZS?? =60 = Tam giac SAC déu

Goi O latrung diem AC.

Ta c6: Hop luc cua 4 soi xich la; F =SA+SC +SB+SD =280 +2S0 =450

Pé dén chum dimg yén thi hop luc clia cac soi xich phai cAn bang véi trong luc hay 4SO = P hay

4S0=P < SO =12.5
, 2
Xét tam gidc déu SAC: SA = ?SO _ 57\/5

N.

25\3
4

Vay d6 16n cua luc cang cho moi soi xich la

Céu 20. (VD) Mot chiéc dén chum duogc thiét ké véi dia dén duoc gitr boi bén doan cap S4, SB , SC,
SD sao cho SA=8B=8C=S8D va ABCD 1a hinh vuong, déng thoi cac canh S4, SB, SC ,

SD tao v6i mit phang (ABCD) mot goc 45°. Biét d6 16n cua luc cang ciia mdi soi day cap 1a

S(N). Tinh d¢ 16n cta trong luc P tac dong 1én chiéc dén chum.
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- - I-H -
I‘\F- "-5 ['
D
542
A. 2042 B < C.52 Q.

-~

’
g

Luc cing cua bon soi day lan luot 13 §4, SB , SC , SD .
Vi S4=SB=SC=SD va ABCD la hinh vudng nén S.ABCD 1a chép tir giac déu. Goi O 1a giao

diém cua AC va BD.Khido SOJ_(ABCD).
Ta cod S—A+S—B+ﬁ+@=(S—A+§")+(S—B+S—D)=4@.
Ta 6 goc gitta SA va mat phing (ABCD)bing SA0=45°.

SO o V2
S

Xét tam gidc vudng SAO ,ta c6 sin45°= < = SO = S54sin45° =

Vi chiéc dén chum & vi tri can bang nén P = SA + SB + SC + SD = 450 .
Do d6:|P|= 4[s0|=10v2.

Vay d6 1én cta trong lyc P tac dong 1én chiéc dén chum 13 1042 N .

Cau 21. (VD) Mot tam gd tron duoc treo song song v4i mit phang nam ngang boi ba soi diy khong gidn
xuat phat tir diém O trén tran nha va lan lugt budc vao ba diém A4, B,C trén tam go tron sao cho
céc luc cang Fl’ ,F;,F lan luot trén mdi ddy O4,0B,0C d6i mot vudng goc v6i nhau va c6 do 1on
‘F ‘ ‘F ‘ 10 (xem hinh v¢).
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Cau 22.

Tinh trong lwong P cua tim g tron do.
Loi gidi

Dép sé: 1043 (N).

D

Goi 4,,B,,C, lan lugt 1a cac diém sao cho O_A{=E, 73{=Fv TQ —F,
Lay cac diém D,,4,B,,D, sao cho OA4,D,B,.C,4D,B, 1a hinh hop.
Theo quy tac hinh hop ta co: O_A{ +O—Blk+0ﬁC1 = O—D;

—_— —— —

Do céc luc cang £, F,, F; d6i mot vuong goc voi nhau va cé do 1on: ‘F ‘

‘F ‘ 10 nén
hinh hop OAD,B,.C,ADB; c6 ba canh 04,0B,0C d6i mot vudng goc va bang nhau. Vi thé
OAD,B,.C,AD,B, 14 hinh 1ap phuong c6 d6 dai canh bang 10, suy ra d6 dai duong chéo bing 1043

(VD) Mot tAm sit tron dugc treo song song voi mat phang nam ngang bai ba soi day khong gian
xut phat tirdiém O trén tran nha va lan luot budc vao ba diém 4, B,C trén tim gd tron sao cho

—_— ——

cac luc cing F F,, F, lan luot trén mdi day 04,0B,0C d6i mot vudng géc véi nhau va co do

16n bang nhau ‘F]‘ = |F,|= 3 (N) Tinh

luc cang cua day treo tam sat tron do.

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 16
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ding Viét Pong Truwong THPT Nho Quan A Ton \ing dung thuec té

20253
g, 2025 D. _
3 3
0 F; 3
F,
4 D
F_S'l
,C:,i _______ \:“ ____________ B’
ale” 1

_ — — —

Taco OA = F,OB=F,6 OC=F,.
Lay cac diém D, A', B', D sao cho O4ADB.CA'D'B’ 14 hinh hop.

—_— —

Theo quy tic hinh hop ta c6 F +F +F OA+OB+0C=0D'.

F.

Do cac luc cang F F F d6i mot vudng goc v6i nhau va c6 do 16n bang nhau ‘ F‘ .

nén hinh hop OADB.CA'D'B" ¢ ba canh 04,0B,0C d6i mot vudng goc va bang nhau. Hay
OADB.CA'D'B’ 1a hinh 14p phuong.

Vi tAm sit tron & vi tri cin bang nén P= F +F +F

Suy ra ‘ ‘

oD
Vi OADB.CA'D'B" 13 hinh 1ap phuong nén OA :f =2025.

Vay luc cang cua day treo tAm sat tron 1a 2025 N . ’

Cau 23. (VD) Mot chiéc 0 t6 dugce dat trén mat day dudi mot khung sat c6 dang hinh hdp chir nhat véi day
trén 13 hinh chit nhat ABCD, miat phang (ABCD) song song v&i mit mit phang nim ngang. Khung
sdt d6 dugc bude vao moc E cua chién can cau sao cho cac doan day cap EA,EB,EC,ED c6 d6
dai bang nhau va cliing tao v6i mét phing (ABCD) mot géc 60° nhu hinh v&. Chiéc can cau kéo
khung sat 1én theo phuong thang dimg. Biét luc cing E ,F;,F;,F déu ¢ cuong do 5000(N ) va

trong luong khung sit 13 2000(N ) Trong luwong ctia chiée xe 6 t6 gin nhat sé ndo sau day?
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Cau 24.

B. 6660(N). C. 5000(N). D. 10000(N).
Loi giai
Goi O la tdm hinh chit nhat ABCD, Theo bai toan thi la hinh chop E.ABCD c6 duong cao la EO

Theo quy tic hinh binh hanh: K+ F, =2EO; F,+F, =2EO.

:E+E+E+E:4FO.

day cap EA,EB, EC,ED c6 d6 dai bang nhau va cling tao véi mit phang (4BCD) mot goc 60°
nén:

B

= FO = Ed:sin 60° = 5000.~ = 250043 .

Vi chiéc xe 6 t6.6 vi tri cAn bang nén: 13+ﬁ1 :E+F2+F3+174 —4EO.

Suy ra trong luong cua chiéc xe 0 to: m +2000 = 4‘?0‘ :m =4.2500:/3 —2000 ~ 15321(N) _
(VD) Mt chiéc 6 t6 dugc dit trén mit day dudi mot khung st c6 dang hinh hop chir nhat véi day
trén 1a hinh chir nhat ABCD, mit phang (ABCD) song song v&i mit mit phang nim ngang. Khung
sdt d6 duogc budc vao moc E cua chién can cau sao cho cac doan day cap EA,EB,EC,ED c6 d6
dai bang nhau va cung tao v6i mit phang (ABCD) mot goc 60° (nhu hinh v&). Chiée can cau kéo
khung sat 1én theo phuong thing ding. Biét luc cing E,FQ,E,E déu c6 cuong do SOO(N ) va
trong luong khung st 1a 200(N). Tinh trong luong cia chiéc xe 6 t6 (don vi (N)), két qua lam

tron dén hang don vi?
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Loi giai
Goi O Ia tam hinh chit nhat ABCD, Theo bai toan thi 1a hinh chép E.ABCD c6 duong cao la EO

R
Theo quy tic hinh binh hanh: E + F, =2EO; F, +F, =2EO

= FE +F,+F, +F, =4EO
Day cap EA,EB,EC,ED c6 do dai bang nhau va cing tao v6i mét phing (4BCD) mot goc 60°

nén suy ra EO = EA.sin 60° = 500.? =2501/3

Tajcd [P|+200 =4|{EO| = [P| = 425073 200 ~1532(N)
Vay trong luong xe 6 t6 1a 1532( V).

Ciu 25. (VD) Mot chiée 6 t6 duoc dat trén mit day dudi cua mot khung sat co dang hinh hop chir nhat voi
ddy trén 1a hinh chir nhat ABCD, mat phang (ABCD) song song voi mat phang nim ngang. Khung
sat d6 dugc bude vao moc E cua chiée can cu sao cho cac doan diy cap EA, EB, EC ED c6 do
dai bang nhau va cung tao v6i mit phing (ABCD) mot goc bang 45°. Chiée can ciu kéo khung
st 1én theo phuong thang dung. Biét trong luong chiée xe 6 to 1a 4000 N va trong luong khung

sat 1a 2000 ; cudng do cac luc cing F JFF, F 1a bang nhau. Tinh cuong d6 luc cing fl

2043,
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Loi giai

b

-

-
-
-
-
-

-
-
-

Ay By

Ta don gian hoé md hinh bai toan thong qua hinh v& sau (EO cing hudng véi vécto trong luc cia
0 t6 va khung sat).

Theo gia thiét ta c6 ‘}71 + Fy,+F, + E‘ = 6000. Mat khac: ‘}71 +F, + F, + }74‘ = ‘4@‘ =4EQ.

Suy ra EO =1500.

Ta c6 (ED,(ABCD)) = EDO =45 Nhu viy ED = EO__ 1500~/2.

sin45°

Cuong do luc cang ]71 1a 150072 .

Ciu 26. (VD) Mot chiée 6 t6 duoc dit trén mat day dudi cia mot khung sit c6 dang hinh hop chit nhat véi
day trén 1a hinh chit nhdt ABCD, mat phfmg (ABCD) song song voi mat phfmg nam ngang.
Khung sit d6 duge budc vao moc E cua chiée can cau sao cho cac doan day cap EA, EB, EC va
ED c6 d6 dai bang nhau va cung tao v6i mét phang (ABCD) mét goc bang 60° (hinh minh hoa).
Chiéc can cau dang kéo khung sit 1én theo phuong thing ding.
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Biét rang cac luc cing F, F,,F,, F, déu c6 cuong do 1a 4,7 kN va trong luong cia khung sit 13
3 kN. Tinh trong lwong 16n nhit cia chiée xe 6 t6 (1am tron dén hang phan chuc)?
Loi giai
Pap sb: 13,3 kN.
Goi A,, B,,C,, D, lan luot 1a cic diém sao cho

EA =F.EB =F, EC,=F,,ED, =F,

[ -

- Cy

Vo
\

-
-

N
v

', -

/11 l}'

Vi EA, EB,EC,ED c6 6 dai bang nhau va cing tao véi mit phang ( ABCD ) mdt goc bang 60°
nén EA,EB,, EC,, ED, bang nhau va cling tao véi mat phang (4,8,C,D;) mot goc bang 60°.

Vi ABCD 1a hinh chir nhat nén A4 B,C,D, ciing l1a hinh chir nhat.

Goi O la tam cuia hinh chir nhat 4, B8,C/D,.

Ta suy ra EO L (ABCD,).

Do d6, goc giita duong thang E4, va mit phang (4,58 C,Dl) bang goc EAO .

Suy ra E40 = 60"

Taco |F| = || =|F|=|F,|=4700( N) nén E4 = EB, = EC, = ED, =4,7.

Tam giac EA4,0 vudng tai O nén EO = E4, sin E{TO =4,7sin60° = 2,35\6 .

Vi 0 14 trung diém cia 4C, va BD, nén O4, +OC, =0, OB, +0OD, =0
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Tir d6 suy ra EA, + EB, + EC, + ED, = 4EO .

Do d6, F, + F, + F, + F, =4EO.

Goi P la trong lyc ctua khung st ¢ chtra chiée 6 0.

Vi chiéc khung sat chira xe 6 t6 dang dugc kéo 1€n. Suy ra trong lugng cua khung sat chira chiéc

xe 6 t0 1a‘13|s 4 FO‘ = 42,353 =9,43( kN).

Vi trong luong ctia khung st 1a 3 kN nén trong luong cia chiée xe 6 t6 1a: 9,44/3 -3 ~ 13,3( kN).
Ciu 27. (VD) Mot em nho can ning 20kg truot trén cau truot dai 3m. Biét rang cau trugt cé goc nghiéng

so v6i phuong nim ngang 1a 30°. Cho biét cong A(J) sinh bdi mot luc F ¢6 df dich chuyén d

duogc tinh béi cong thirc 4 = Fd. Hay tinh cong sinh bdi trong luc P khi em nho truot hét chiéu
dai cau trugt biét gia téc roi tw do g =9,8m/s>.

Loi giai

Ta c6: |P|= P =m.g =20.9,8 =196(N).
\3\ = ‘A—C‘ = AC =3(m).
Cau truot ¢6 goe nghiéng so véi phuong nam ngang 1a ACB =30° nén (7’,7) = CAB = 60°
Cong sinh béi trong luc P khi em nhé trwot hét chidu dai cau truot 3mla:
A=Pd= ‘ﬁ‘.‘ﬁ‘cos(ﬁfd) =196.3.cos 60° = 294(.J).
Cau 28. (VD) Mot vat khéi lugng m =10 (kg) truot trén mat phang nghiéng so v4i mat dat mot goe 30° tir
d6 cao HK=1,5 (m) . Gia sir mit phang nghiéng khong c6 ma sat va vat chi bi tac dung boi trong

luc P=m.g voi g 1a véc to gia tde roi tu do cua vat c6 do 16n duoc 1dy bang 10(m/s?).

H
m
1,5m p
30" M
K

a) Hudng chuyén dong cua vat 1a hudng tir H xudng K .
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Toan umg dung thyec té

Cau 29.

b) Chiéu dai quang duong HM 1a 3 (m).

¢) Do 16n cua trong luc P 1a 100(N) .

d) Cong cua trong luc P 1am vat & trén truot tir vi tri H dén mit dét bing 15043 (J) (Cho biét
cong A (J) sinh béi luc F (N) 1am vat dich chuyén mét doan thing tr C d&én D c6 d6 dai tinh
bang mét, dugc tinh theo cong thirc A=F.@)

Loi giai
a) b) c) d)
S o) D S

a) Hudng chuyén dong cua vt 1a hudng tir H dén M do vat truot trén mat phang nghiéng. Vay
ménh dé da cho sai.

b) Trong tam gidc vudong HKM ta co: % =5sin30° = HM=2HK=3 (m). Vdy ménh d& da cho
ding.

¢) Ta ¢6 ‘ﬁ‘ = m.\g\ =10.10=100 (N). Vay ménh d& d cho ding.

d) Coéng cua trong luc lam vat dich chuyén tr vi ti H dén vi tri M 1la
A=P.HM = ‘ﬁHW‘cos(ﬁ,W) =100.3.c0s 60° =150 (J). VAy ménh d& da cho sai.

(VD) Mot chiéc dia kim loai khoi lugng 4,5 (kg) dugc treo boi ba soi day khong dan S4, SB, SC
sao cho S.4BC 14 hinh chép déu c6 ASB = 60° (hinh v&). Khéi luong day khong dang ké ; luc
cang ctia mdi soi day S4,SB,SC dit tai diém S tuwong ung la E,E,E c6 d6 16n bang nhau. Lay
d6 16n cua gia toc trong trudng ‘g‘ =9,8(m/s’).

S

B
a) Trong lyc P cua hé vit c6 d6 1on bang 34,3 (N).
b) P=E+F, +F,.

c) F{Fz # E E
d) B 16n cua céc luc E,E,E bang 14,7 (N).
Loi giai

a) b) c) d)

S b S S
a)Taco P=mg= \T)\ =4,5.9,8=44,1 (N). Vay ménh d& da cho sai.
b) Trong luc P cla hé vat dat tai diém S duoc phan tich thanh ba luc E,Fz ,E nén
P=F +F,+F,.Vay ménh d& da cho diing.
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¢) Ta c¢6 hinh chép S.ABC 14 hinh chép déu va co ASB =60° nén ASC = BSC =60° Lai c6 véc
to }7{ cung hudng voi véc to ﬂ, véc to }72 cung hudng voi véc to @, véc to }?; cung hudng
v6i vée to SC nén (]7;,]72) = (171,173) = (]?2,]73) =60°.

= F.F, = ‘E‘.‘F’z‘cos 60° =

R =[F Fleosso = L[]
Ma ‘]7;‘ = ‘172‘ = ‘f;‘ nén }7{]72 = flf; Vay ménh dé di cho sai.

G — —\2 —  —  —\2
d)Tacd P=F+F,+F=(P) =(F+F+F)

—\2 —\2 —\2 —_— —_—— —_—— 2
=(F) +(%) +(F3) +2F F,+2F F,+2F.F, =|F| +|F, ‘ ‘F‘ E|+|A|[F|+|F]|7]
o G
= 6‘15;‘ = ‘P‘ = ‘P‘ — 44 1~18 (N). Vay ménh d& da cho sai.

Cau 30. (VD) Hai conqtéu Xudt phat cung luc tur bo bén nay sang bo bén kia ctia dong séng véi van tdc
riéng khong doi va c6 dg lon bang nhau. Hai tau ludn gitr dugce 1ai sao cho chung tao voi bo cung
mét goc nhon nhung mét tau hudng xuong ha luu, mét tau hudng 1én thuong nguon (hinh bén).
Van tdc dong nude 1a dang ké, cac yéu td bén ngoai khac khong anh huong téi van tdc clia cac tau.
Hoi tau nao sang bo bén kia trudc?(Hoc sinh ghi so 1 hode so 2 vao 6 dap an)

N M M N

= \ ! #

b N X \\ ’: ) , /
. \ ’.' ’,
. ‘\ ! Ry
w \ I P
N \ U ’
LY \ ) #
\\ \ ! "’
LN - ! \-':‘ F
N Va A LS 7
c . B c
N A
A A
Téu 2 Téu 1

Ta biéu thi hai bd song 1a hai dudng thing song song d, d,
Gia sir tau 1 xudt phattir 4'e d, va banh lai luoén dugc gitr dé tau tao v6i bd mot goc a. Goi v Vv
lan luwot 1a van téc riéng cua tau va van toc dong nudc. Goi B', C' 1a céc dlem sao
cho \7 =A'C' 17 = C'B". Khi @6 tau chuyén dong véi vecto van tc thuc té 1a

—v+v =A'C'+C'B'=A'B"
Xét AAB'C', c6 A’ A'C'B'=a (hai goc so le trong)
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Cau 31.

2 —|2 — |—
+‘vn —2‘vr‘.‘vn‘.c0sa

|2 -
|V1| =V

Gia sir tau 2 xuét phattr 4 € d, va banh lai luén dugc gilr dé tau tao v4i b mot goc o. Goi v, v,
lan luot 1a van tdc riéng cua tau va van tde dong nudc. Goi B, C la céc diém sao
cho vj = 4B, Z = BC.

Khi d6 tau chuyén dong véi vécto van tde thuc té 1a

%, —v +v = 4B +BC - AC.

XétAABC, cb: ABC=180" -

2 2

n - — — — —2 | —p2 — |—
|v2| = ; v, +‘vn +2|v,

0 —
v| +p,| =2v.|.[v,|.cos(180" —a) = .[v,| cosa.
Vi 0<a <90° nén cosa>0. Do d6
RO R — — |— 2 =2 =2 — |—
|v2| =‘vr +‘vn +2‘vr‘.‘vn‘.c0sa>|v]| =‘ve +‘vn —2‘vr‘.‘vn‘.cosa

Vi d6 dai hai quang dudng AN va A'M’ cta tau 2 va tau 1 chénh nhau khong dang ké va vén tdc
tau 2 16n hon tau 1 nén tau 2 1a tau di qua bo bén kia trudec.

(VD) Mot chiéc dén tron dugc treo song song véi mit phiang nam ngang bai ba soi day khong dan
xudt phét tir diém O trén tran nha lan luot budc vao ba diém 4,B,C trén dén tron sao cho tam
gidc ABC déu. Do dai cua ba doan ddy O4,0B,0C déu biang L. Trong luong cua chiée dén 1a
27N vaban kinh ciia chiéc dén 1a 0,5m .

Tim chiéu dai ti thiéu ctia mdi soi day, biét rang mbi soi day do dugc thiét ké dé chiu duogc luc
cang t6i da 1a 12N . (Chiéu dai tinh theo don vi cm va lam tron dén 1 s sau phan thap phan)

Loi giai
Pap so: 75,6
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ST&BS: Ding Viét Pong Truwong THPT Nho Quan A Ton \ing dung thuec té

Goi G la trong tam tam giac ABC .

Vi tam giac ABC déunén G 1a tdm duong tron ngoai tiép tam giac ABC .

Do d6, GA=GB=GC =0,5m.

Goi F la do 16n cua cac luc cang F,, F,, F, trén mdi soi day. Khi do, F = F (L) 1a mot ham sb
v6ibiénsd 1a L.

Theo bai ra ta c6 04 = 0B = OC = L nén OG L (4BC) va |04] =|0B|=|0C| = L

Do do, F,

-

=[]

Vi vy, ton tai hing s6 c¢#0  sao cho: F =cOA, F,=cOB, F,=cOC. Suy
ra F]+Fz+}73 :c(@+ﬁ+ﬁ).

Theo quy tic ba diém ta co: OA+OB+0C =30G.

Do do: F, +F, + F, =3cOG.

Mat khéac ta lai co F] + Fz + FS =P, voi P la trong lyuc tac dung 1én chiéc dén.

Ma trong luong tac dung 1én chiéc dén 1a 20N nén ‘1—5‘ =27 < 30‘@‘ =27N & c= %

Tam gidc OAG vubng tai G (do OG L (ABC))nén tasuy ra OG =\ OA> —=GA* =\ =0,5* (m)

vol L>0,5.

Do do ‘%‘: 05 e
JI*-0,5

9L

Khi do \F\ =\E\ =c@\ “Toor (véi L>0,5)
Ta co luc cang tdi da cua moi o1 day la 12 N

:>F(L)£12<:>%£12<:>3L£4\/L2 -0,5
L’-0,5

S9C <160 -4 <717 24:>L2%~O,756 (m).
7

Vay chiéu dai téi thiéu cua mdi soi day 1a L =0,756m = 75,6cm .

Cau 32. (VD) Mot chiég den tron dugc treo song song voi mat p}}éng nam ngang boi ba soi diy khong dan
xuat phat tir diém O trén tran nha lan luot budc vao 3 diém 4, B,C trén den tron sao cho tam gidc
ABC déu (Hinh 38). P9 dai cia ba doan ddy 04, 0B,0C déu bang L . Trong luong ciia chiéc dén
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1a 24N va ban kinh cta chiéc dén 13 18in (linch=2,54cm). Goi F 1a do 16n cua cac lyc cang
F,F,,F, trén mdi soi day. Khi d6, F = F (L) 1a mot ham véi bién s6 L .

Hinh 38

a) Xéc dinh cong thire tinh ham s6 F = F(L).
b) Khéo sat va v& d6 thi ham s6 F = F (L)
¢) Tim chiéu dai t6i thiéu cia mdi soi ddy biét rang mdi soi ddy dé duoc thiét ké dé chiu duoc luc
cang toi da la 10N
Loi giai
a) Goi / latam cua den tron, suy ra / la trong tam cua tam giac ABC
Do d¢ dai cac doan ddy O4,0B,0C bing L va tam gidc ABC déunén ta cé OI L(ABC) va
O =~I? —18* =J[>—324,1. 18
Do ‘E‘ =|F|= ‘E‘ = F nén ton tai hang s6 m(m > 0) sao cho F, = mOA, F, = mOB, F, = mOC

Suy ra E+E+E:m(@+@+07):3m57

Mat khac, do dén can be‘ing nén ta laico Fl + Fz + E = 7’, v6i P la trong lyc tac dung vao den.
8

NP -324

Do dén c6 trong luong 14 24N nén ‘13‘ — 24N = \m&\ —24 = mOl =8 = m =

— 8L 8L
=>F=|F|=mO4A=mL=——.Vdy F=————,L>18
‘ ]‘ JI2 =324 JIF-324

b) Khao sat va v& do thi ham sé F = F (L)
Tap xac dinh: D'=(18;+x)
2
8 L2—324—728L 5502
F' = S § X S — = F'<0,VL e (18;+)
I -324 ( /7L2_324)
G161 han, tiém can:
8L

Jim f(2)= Jim e
8L

lim £(L)= lim ———

L—+0 ( ) L—+o fLZ _ 324

Béng bién thién

=400 = L =18 la duong TCD

=8= F =8 laduong TCN

| L] 18 +o0 |
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F' -
400
F(L
(L) || 2
Ham s nghich bién trén 18,+ 5 va ham sd khong ¢o cuc tri.
Do thi
F A ‘
|
a\
\\‘\
8 —
0 1 1

¢) Moi soi day chiu dugc lyc cing tbidala 10N = F <10 @%310 < 4L <5\[F-324
L —-324
<9 >8100<= L>30

Vay dé mdi soi day chiu dugc luc cing t6i da 1a 10N thi mdi soi ddy dai t6i thiéu 1a 30 in (bang
76,2cm )

Céu 33. (VD) Mot thung chira hang hinh hdp chir nhét duge cau song song v6i mit phang nam ngang boi
bon
soi day khong dan xuét phat tir diém O trén moc can ciu lan luot bude vao 4 diém A4, B,C,D trén
thung hang. Biét rang tt gidc 4BCD 1a hinh chit nhat c6 AD =3,2m, AB = 2,4m (Hinh minh hoa).
Do dai cia bén doan day 04,0B,0C,0D déu b'flng L . Khbi lugng cua thung hang 1a 1,6 tan. Khi

thung hang dirg yén, goi F 1a 40 16n cua cac lyc cang F FQ,F3,F4 trén moi soi day. Khi do,
F=F(L) 1amotham véi bién s6 L . Lay gia toc trong truong 1a 10m/s> .

a) Xéc dinh cong thire tinh ham s6 F = F (L).
b) Khéo sat va v& d6 thi ham s6 F = F (L)

¢) Tim chiéu dai t6i thiéu ctia mdi soi ddy biét rang mdi soi ddy d6 duoc thiét ké dé chiu duoc luc
cang toi da 1a 8000 N

Loi giai
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—

P

a) Goi / 1a tAm cua hinh chit nhat ABCD, suy ra I 1a giao diém ciia AC va BD
Do d6 dai cac doan day O4,0B,0C,0D bang L va ta giac ABCD.1a hinh chit nhat nén ta co

OI 1 (ABCD), IA=%\/ABQ+AD2 =2, 01=,/L2—(2)2 =~ ?=4,L>2

Do ‘F]‘:Fz F|=F nén ton' tai hing s6 m(m>0) sao cho:

|7 -

F = mOA,F, = mOB, F. =mOC,F, = mOD
Suyra F +F, +F,+F, :m(@+@+bﬁ+5§):4mb7

Mit khac, do thing hang dimg yén nén ta lai ¢o F, + F, + F, + F, = P, v6i P 1a trong lyc tac
dung vao thung hang. Do thiing hang c6 khdi luong 13 1600kg nén co trong lugng 1a 16000N Suy

ra \13\ - 16000 = \4m&\ = 16000 => mOI = 4000 = m = 4(300
L —4
:F:‘E‘szAsz:M. vay F=2000L ;5
Ny -4
b) Khao sat va v& d6 thi ham'sé F = F (L)
Tap xac dinh: D =(2;+0)
2
4000~/ 12 —4 — 40(2)0L 16000
F= . L-4_ _~— - = F'<0,VLe(2;+)
L -4 ( I _4)
Gi61 han, tiém can:
lim /(L) = lim 4000L _ = 1 =2 1a dwomg TCD
L->2* L—2* L2 -4
4000L

=4000 = F =4000 la duong TCN

Jfim f(£)= Jim ——=—

Béng bién thién

L 2 400
F' -
F(L) " 100
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Toan umg dung thyec té

\ 4000 |

Ham sd nghich

bién trén (2;+00) va ham s6 khong co cuc tri.

Do thi
Fj
4000
o] : i
c) Moi So1 day chiu duoc luc cang toi1 da la 8000N
= F <8000 & 40?0L <8000 = L<2VIL* -4
L -4

S312>16< L>2,3m

Vay dé moi soi

day chiu dugc lyc cing toi da 1a 8000N thi mdi sgi day dai t6i thiéu 1a 2,3m

Ciu 34. (VD) Mot chiéc dén tron dugc treo song song v6i mit phiang ndm ngang boi bon diy khong dan

xuat i
phat tir diém S
ABCD 1a hinh

trén tran nha lan luot budc vao bon diém 4; B;C; D trén nén tron sao cho ti giac
vuong. BJ dai cua bdn doan day S4,S8B,SC,SD déu be‘ing L . Trong lugng cua

chiéc dén 13 32N va ban kinh cta chiéc dén 14 60cm . Goi F 1a do 16n cua cac luc cing

F,F,,F, F, trén mdi soi day. Khi d6, F = F(L) la mot ham sb v6i bién s 1a L .

S

Y

a) Xac dinh cong thirc ham s6 tinh ham sd F = F(L).
b) Khao sat va v& do thi ham s6 F = F(L).

¢) Tim chiéu dai t6i thi€u ciia moi s¢i day, biét rang moi sgi dady d6 dugc thiét ké chiu dugc luc

cing toi dala 12N .
Loi gidi
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Goi tam chiéc dén 13 O.
a) Xét theo phuong Oz, vi dén can bang theo phuong thang démg nén ta co:
F + F + F +F P

Chiéu 1én Oz :

FsinSAO + F, sin SBO + F, sin SCO + F, sin SDO =32 (1)
Xét tam gidc vuong SOA vudng tai O: cos SAO = % = 6_L0 .

Tacé ABCD la hinh vuong va S4 =SB =SC = SD = L suyra S.ABCD 1a hinh chép tir giac déu.

—

= SAO0 =SBO =SCO =SDO.

Tu (1) tacod: 4F.sinSAO=32= F = 8§ 8 8 8L

SinSA0  \Jl—cos’ SAO \/1_(60)2 J2-3600
L

8L
Vay F=F(L)=——.
() VL —3600
8L

b) Xét F=F(L)=——

() VL' —3600
Tap xéac dinh: D = (60;+x)

8V I 3600 —8L —————

F=F(L)=(——2L y- \/L ~3600 _ —28800

JI2 23600 L’ ~3600 5 -3600
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Ta ¢6 F(L)<0;YLeD nén ham s F(L) ludon nghich bién trén D
L 60 +on

F (D) -

F (L) |+o _

300
200

00

i

0 200 400 600 800 1000 120C

8L
NI 3600
Vay chiéu dai toi thiéu ctia mdi soi day 1a 80, 5cm .
Céu 35. (VD) Mot chiu hoa hinh lyc gide déu duogc treo song song véi mit dat bai ba day khong dan xudt
phat
tir diem S trén tran nha lan lugt budc vao ba dinh 4,, 4;, 4, nhu hinh v&. D¢ dai cua ba doan day
S4,,S4,,54, déu bang L . Trong lwong cua chiéc dén 1a 42N va do dai doan 4,4, = 60cm . Goi

a) F=F(L)= <12 < L>80,5cm .

F 1440 16n ctia cac lyc cang F,, F,, F, trén mdi soi day. Khi d6, F = F(L) 1a mét ham sé véi bién
sola L. , ,

a) Xac dinh cong thire ham s6 tinh ham s6 F = F(L).

b) Khao sat va v& do thi ham s6 F = F(L).

¢) Tim chiéu dai t6i thicu ciia mdi soi dy, biét ring mdi soi day d6 duogc thiét ké chiu dugc luc
cang toi da 1a 30NV .
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Loi giai

a) Goi tam chau hoa O. . q

Xét theo phuong Oz, vi dén can bang theo phuong thang dung nén ta co:
F+F+F P

Chiéu 1én Oz :

F sinSAO+F, sin S4,0 + F, sin S4,0 = 42 (1)

. — ;AlAé 30
Xét tam giac vudng SO4, vudng tai O: cos S4,0 = = T
DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 33

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ding Viét Pong
ID Tik Tok: dongpay



ST&BS: Ding Viét Pong Truwong THPT Nho Quan A Ton \ing dung thuec té

Tacd A A4 13 tam gidc déu va S4, = S4, = SA, = L suy ra S.4,4,4; 1a hinh chép tam gidc déu.
. §10=S10=510.
14 14 14 14L

Tir (1) ta cé: 3F.sinSA0=42= F =—— = S - .
sinS40 [1-cos® 540 \/1_(30)2 JI2 -900
L

14L
JI2 =900

b)XétF:F(L):ﬁ

Tap xac dinh: D = (30;+0)

Vay F=F(L)=

14417 =900 —14L L

P :F'(L) 14L . V2 =900 -12600

= ( - M
V2 =900 L’ =900 I -900
Tacod F'(L)<0;VL e D nén ham s6 F(L) ludn nghich bién trén D
L 30 +o0
F (L) -
F(L) |+ _

300

200

00

0 200 400 600 800 1000 120
©)

14L
F=F(L)= <30« L>33,9cm.

VLF —900

Vay chiéu dai ti thiéu cia mdi soi day 1a 33,9cm .
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HE TRUC TOA PQ TRONG KHONG GIAN

A. TOM TAT KIEN THUC TRONG TAM.
1. HE toa d§ trong khong gian
- H¢ gbm ba truc Ox, 0y, 0z d61 mot vudng goc dugce goi la hé truc toa do vuong goc Oxyz trong khong
gian, hay don gian goi 1a hé toa do Oxyz.
- Chii y: Ta goi I, j,k 1an luot 1a cac vecto don vi trén céc truc Ox, Oy, Oz . Trong hé toa d6 Oxyz , ta goi:
e Piém O 1a gbc toa do;
e Ox latryc hoanh, Oy 1a truc tung, Oz 1a truc cao;
e Cac mit phang (Oxy),(Oyz),(Ozx) 1a cac mit phing toa do.

- Khong gian voi hé toa o Oxyz con dugc goi la khong gian Oxy:z .

2. Toa dd ciia mot diém
Trong khong gian véi hé toa dd Oxyz , cho diém M.
e Xéc dinh hinh chiéu M, cua diém M trén mit phang (Oxy). Trong mit phang toa do (Oxy), tim
hoanh d6 a , tung do b cua diém M .
e Xac dinh hinh chiéu P cua diém M trén truc cao Oz, diém P ting véisd ¢ trén truc Oz. S6 ¢ 1a cao
d6 ctia diém M.
B6 s (a;b;c) 1a toa do chiadiém M trong khong gian véi hé toa dd Oxyz , ki hiéula M (a;b;c).
Chu y
e Toa do cia mot diém M trong khong gian v6i hé toa dd Oxyz ludn ton tai va duy nhat.
o Ngudi ta con co thé xac dinh toa dd diém M theo cach sau:
+ Xac dinh hinh chiéu H cua diém M trén truc hoanh Ox , diém H tng voi sé a trén truc Ox . S6
a 1a hoanh d¢ cua diém M.
+ Xac dinh hinh chiéu K cia diém M trén truc tung Oy , diém K tmg vé6i sd b trén truc Oy . SO b
1a tung do cua diém M.
+ Xac dinh hinh chiéu P cua diém M trén truc cao Oz, diém P ung vdisd ¢ trén truc Oz. S6 ¢ 1a
cao do cua diém M.
Khi d6, b 86 (a;b;c) 1a toa dg cua diém M trong khong gian voi hé toa dd Oxyz .
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3. Toa d§ ctia mgt vecto
e Toa dd cua diém M duoc goi 1a toa d6 clia vecto OM .
OM = (a;b;c) = M (a;b;c)
e Trong khong gian véi hé toa 46 Oxyz , toa do ciia mot vecto # 1a toa do ctia diém A, trong d6 A 1a
diém sao cho 04 =u.
Néu u c6 toa do (a;b;c) thita viét u =(asb;c), trong d6 a goi 1a hoanh do, b goi 1a tung d6 va ¢
duoc goi 1a cao dd clia u .

e Véi _l:,_j:,% 1an luot 1a cac vecto don vi trén céc truc Ox,0y,0z . Taco:
ﬁ=(a;b;c)<:>§=a7+b}'+c7€
X =X
Chit y: Vi 1= (x,30,32,) VA v=(%,30,32,),1ac0: u =v> {1y, =, .
2155
e Trong khong gian véi hé toa dd Oxyz, cho hai diém A(x,;y,;z,) va B(x,;y,:z,). Khi do:
ﬁ=(x3—xA;yB—yA;zB—zA).
4. Biéu thirc toa d ciia phép toan vecto
Trong khong gian Oxyz cho ﬁ:(x];y];z]);;:(xz;yz;zz);mER thi

ﬁ+;:(x] +X5 0+ V052 +2,)
u—v =(x, = x50 =32 —2,)
mu = (mx,;my,;mz, )
5. Biéu thirc toa dd ciia tich vo hwéng
Trong khong gian Oxyz , tich vé hudng cua hai vecto a= (x;y;z)va b= (x";y';z") dugc xac dinh
theo cong thuc
ab=xx'+ yy'+z.z'
Nhan xét :

- Hai vecto a va bvudng goc véi nhau néu va chi néu x.x'+y.y'+z.z'=0
-Néua =(x;y;z) thi ‘a‘ =Vaa=x"+y* +7’

-Néu a=(x;y;z)va b=(x", 2" 1a hai vecto khéc 0thi

—| |=

~~)_ ab B xx+yy'+zz'
b \/x2+y2+zz.\/x'2+y'2+z'2

cos(a;b
a

B. BAI TAP UNG DUNG THU'C TE
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Cau 1.

Cau 2.

(TH) Trong khong gian, xét hé toa d0 Oxyz c6 géc O triung véi vi tri ciia mot gian khoan trén
bién, mit phang (Oxy) trung v6i mat bién (duoc coi 1 phang) véi truc Ox hudng vé phia tay,
truc Oy huéng vé phia nam va truc Oz hudng thang dtng 1én troi (H.2.52). Pon vi do trong khong
gian Oxyz lay theo kilomét. Mot chiéc ra da dit tai gian khoan va mot chiéc tau tham hiém c6 toa
dola (30;25;—15). Khoang cach theo don vi kilomét tir chiéc ra da va mot chiée tau tham hiém. (
Két qua lam tron 14y mot chit s6 thap phan)

T ET————

F4

Hinh 2.52

A. 41.8km. B. 31,8/m . C. 41,9%m . D. 31,9%m .
Loi giai

Theo dé bai ta c6 toa do cua ra da la (0; O;O) , toa d0 cta tau tham hiém la (30;25;—15).

Khi d6 khoang cach giita ra da va tau tham hiém la:

d= \/(30—0)2 +(25-0)% +(~15-0)% = 570 ~ 41,8.

Viay khoang khoang cach giita ra da va tau tham hiém 1a 41,8km.

(TH) Trong mot phong hoc duoc thiét ké dang hinh hop chir nhat, v6i chiéu dai 8m, chiéu rong
6m va chiéu cao 3m. Hai ban An va Binh 1am nhiém vu tryc nhat, mang nhén can quét & goc
ngoai cung trén trin nha, An bao khong nén dimg ngay vi tri d6 & nén nha quét vi sé bui roi xudng
ngudi minh, An lai 6 ban Binh ‘néu minh ding & giira nha quét thi minh phai kéo chdi quét nha
dai ra miy mét ( 1am tron dén hang phéan trim) dé quét dugc vi tri mang nhén, biét An cam choéi
cao 1,5m’. Binh tra 1oi dimg vi tri d6 chdi dai 5m ciing khong téi. Hoi Binh da tinh dugc bao
nhiéu?

Loi gidi
Pap an: 5.22(m)
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Cau 3.

Cau 4.

. . 3 2. 3 .
Xét hé¢ toa do Oxyz nhu hinh vé, ta c6 vi tri mang nhén & A4(6;0;3) vi tri cam choi B(3; 4;5) , Vay

chéi phai c6 d¢ dai 4B = \/(3 —6)’ +(4-0)" + (% ~3) = ‘/1209 ~5.22(m)

(TH) V61 hé truc toa d§ Oxyz sao cho O nam trén mat nude, mat phéng (Oxy) la mat nudce, truc
Oz hudng Ién trén (don vi do: mét), mot con chim bdi ca dang & vi tri cdch mat nudc 2m , cach
mit phang (Oxz),(Oyz) lan lugt 1a 3m va 1m phong thing xubng vi tri con cé, biét con c4 cach

mit nuée 50cm, cach mit phing (Oxz),(Oyz) 1an luot 14 Im va 1,5m
Tim toa do diém B ltc chim béi ca vira tiép xuc v6i mat nudc.

A

A
C

o)/n! 4
- o
|"~“ ‘.' - A‘
Pap an : B(Z;Z;Oj.
55
Ta co: A(1,51-0,5) va C(1;3;2)
AC(-0,5;2;2,5)
x=-0,5¢+1 A
Khi d6 phuong trinh duong thang AC 13{y=2/+3 suyra 2,5t+2=0:t=—g.
z=2,5t+2
7
X==
S
. 7 77
Khi d6'< y =— hay B| —;—;0
i 4 (5 5 j
z=0

(TH) Mot cin phong dang hinh hop chit nhat voi chiéu dai 8m, rong6m va cao4m c6 hai chiéc
quat treo tuong. Chiéc quat A treo chinh gitra birc tudng 8m va cach tranlm, chiéc quat B treo chinh
gitta btrc tuong 6m va cach tran 1,5m. Hé1 khoang céach gitra hai chiéc quat 4B céach nhau bao

nhiéu m ( 1am tron dén hang phan nghin)
Loi giai
Dap an: 4B=5,025.
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Cau 5.

Cau 6.

Cau 7.

O = &

& m

Chon hé¢ truc toa do nhu hinh v& khi d6 ta co6 diém 4(4;0;3)va diém
B(O;3;§]:>ﬁ=(—4;3;—%). Do d6 d6 dai doan théng AB =5,025.

(TH) Trén phan mém md phong viéc diéu khién drone giao hang trong khong gian Oxyz , mot
drone giao hang dang & toa do 4(1;0;1) di chuyén dén dia diém nhan hang 1a B(4;4;6). M&i don
vi trén phan mém bang 1km ngoai thuc té. Biét toc do ctia drone 1a 80km / h; gia st rang tir vi tri
giao hang va nhan hang khong gap chudng ngai vat, strc can gio khong dang ké cjé drone bay theo
duong thang. Thoi gian drone bay tu vi tri ban dau dén dia diém giao hang mat bao nhiéu phut
(lam tron dén hang thap phan)?
Loi giai
Pap an: 5,3.

Tinh duge 4B =(4—1)’ +(4-0)"4(6-1)° =52 (don vi trén phin mém) khoang céch ngoai
thuc té s& 1a 5\/2_ km .

ﬂ 5\/5 60 = 15V2 ~ 5,3 phut.

8 80 4
(TH) Trong khong gian véi hé truc toa do Oxyz cho trudc, (don vi do: km), ra da phat hién mot
may bay chién déu Su-35 cia Nga di chuyén voi van téc va huéng khong ddi tir dlem
M (300;150;7) dén diém N(800;550;13) trong 20 phut. Tinh toa d6 ctia may bay sau 5 phut tiép
theo néu may bay giir nguyén van tdc va hudng bay.
Loi gidi

Thoi gian bay cua drone 1a gi0, doi sang bang

2
Pap an: (925 650; 79]
Ta c6 : MN =(500;400;6).
. — ] —
Gia str sau 5 phat, vi tri may bay ¢ diém P thi NP = ZMN = (125;100; %)

Do d6, toa d6 diém P 1a (925 650; 2—29]

(TH) Hinh 2.53 minh hoa mét chiéc dén dugc treo cach tran nha 0,5m, cach hai tuong 1an luot 13
1,2m val,6m . Hai birc tudng vudng goc véi nhau va cing vudng goc v6i tran nha. Ngudi ta di
chuyén chiéc dén d6 dén vi tri méi cach tran nha 140, 4m , cach hai tudng déu 1a1,5m .

a) Lap mot hé truc toa d0 Oxyz phu hop va xac dinh toa d¢ cua bong den lic dau va sau khi di
chuyén. . ) ) )

b) Vi tri moi cua bong den cach vi tri ban dau la bao nhiéu mét? (Lam tron két qua dén chir s thap
phan thr nhat).
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o Loi gii
a) Chon hé toa dd Oxyz sao cho: Géc O tring v6i mot goc cua phong. Mit phang (Oxy) trung
v6i tran nha, mat phiang (Oxz) va mit phang (OyZ) trung voi hai buc trong (nhu hinh vE).
Toa do cua bong dén lic dau 1a A(1,6;1,2;0,5). Toa do béng dén sau khi di chuyén la
B(1,5;1,5;0,4).

b) Ta co: AB=+/(x,—x,) +(yy—v,) +(z=2,) =JO,F+0,3 40,1’ 0,3 (m).
Vay vi tri mdi ciia bong dén cach vi tri ban dau la 0,3 mét.

Cau 8. (TH) Mot chiéc may bay khong ngudi 1ai bay 18n tai mot diém. Sau mot thoi gian chiéc may bay
cach diém xuat phat vé phia Béc 30(km) va phia Tay 40(km), dong thoi cach mat dat 1,5(km).
Chon h¢ truc toa do Oxyz , voi gbc dit tai diém xudt phat cia chiéc may bay, mit phiang Oxy trung
v6i miat dat, truc Ox huéng vé phia Bic, truc Oy hudng vé phia Tay, truc Oz hudng thang dimg
1én troi, don vi do lay theo kilomet (xem hinh v&). Khoang cach cuia chiéc may bay véi vi tri tai
diém xuét phat gan nhat voi gia tri ndo dudi day ( don vi km)?

; y
Q : /' Ta}'
Bic
C. 49. D. 52.
Loi gidi
Chgn A
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Véi cach chon hé truc toa do nhu trén ta c6 khoang cach so v6i vi tri xudt phat cia méay bay 1a
J40% +307 +1,5> = 50,02 Chon dap 4n A

Cau 9. (TH) Mot thiét bi tham do day bién dang 1in véi vecto van toc cua thiét bi khi bién dtng yén 1a
¥ =(11;7;-4) (don vi: km/h). Cho biét vecto van toc cua dong hdi luu cua ving bién la

w=(4;2;0) (don vi: km/h). Tinh tc do cua thiét bi trong diéu kién c6 dong hdi luu, cac yéu to
khac khong dang ké (don vi km/h, lam tron dén hang phan chuc).

Loi gidi

Pap an: 17,9
Taco v+w=(11+4;7+2;-4+0) =(15,9;—4) 1a vecto van toc cia thiét bj trong diéu kién c6 dong

hai lwu. Khi d6 téc d0 cua thiét bi trong diéu kién c6 dong hai luu Ia

5437 = [15° +97 + (~4) =322 %17,9 (knvh).
Céu 10. (TH) Hai chiéc may bay khong ngudi lai cting bay 18n tai mot dia diém. Sau mot thoi
gian bay, chiéc may bay tht nhat cach diém xuét phéat vé phia Béc 20(km) va vé phia Tay

10(km), dong thoi cach mat dat 0,7 (km) . Chiéc may bay thi hai cach diém xuat phét vé phia
Dong 30(km) va vé phia Nam 25(km), dong thoi cach mat dat 1(km). Xac dinh khoang cach

giira hai chiéc may bay.

Loi giai
Chon hé truc toa d0 Oxyz , voi gbc dit tai diém xuét phat cta hai chiéc may bay, mat phin
(Oxy) tring v6i mit dat, truc Ox hudng vé phia Béc, truc Oy huéng vé phia Tay, truc Oz

huéng thang ding 1én trdi, don vi do 1y theo kilomét (xem hinh v&).
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Cau 11.

Chiéc méy bay thtr nhat c6 toa do (20;10;0,7).
Chiéc méy bay tht hai c6 toa do (-30;-25;1).

Do d6 khoing cich giita hai chiéc may bay la: {/(20+30)’ +(10+25) +(0,7—1)" ~ 61(km)
(VD) Mot gia dinh dinh lp thang may trong nha g, cabin cua thang may c6 dang hinh hép chir
nhat c6 day 1a hinh vudng nhu hinh vé. Biét rang cong ty cung cap thang may cho biét the tich
khoang cabin 1a 5,4 m’va dién tich toan phan cta no 1a 18,9 m?.

Gia dinh dinh lap 1 chiéc camera & Vi tri trén tran cabin (diém P), gan 1 goc vudng sao cho no
cach 2 vach ding cua khoang cabin déu la 10c¢m (hinh v&). Chon h¢ truc nhu hinh v€, don vi trén
mdi tryc 12 10 cm . Hay tim toa do ctia diém P, biét rang canh cta day cabin khong téi 2 m
A. (114;24). B. (14;14;24). C. (1;1;24). D. (14;1;24).

Loi giai
Chon A
Goi canh déy va chiéu cao cta khoang cabin 1an luot 1a x, % (x,/4 > 0;m)

V=xh=54 (1)

Theo bai ra ta co:
Stp =2x"+4xh=18,9 (2)

T (1) = xh = 4 Thay vao (2) ta dugc:
X

20 +42% 1800 250 —18,9x421,6=0= x=1,5 (m) (vi x<2)
X

Thay vao (1) ta dugc: h=2,4 (m)

Viay khoang cabin thang may c6 canh day va chiéu cao 1a: x=1,5m =150cm; h =2,4m =240cm
Trong hé toa do6 da chon, x=15 dop viva h=24 don vi.

Tur gia thiét suy ra P c6 3 toa do déu duong va:

P céch mit phang (Oxy) 1 doan bang 24 nén z =24
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P cach mit phang (Oyz) 1 doan bang 1 nén x =1
P céch mit phang (Oxz) 1 doan bang 14 nén y =14
Vay toa d cua P(1;14;24).

Céu 12. (TH-VD) Hinh minh hoa so d6 mot ngdi nha trong khong gian Oxyz , trong d6 nén nha, bdn birc
tuong va hai mai nha déu 1a hinh chir nhat.
N2:5:4)
L G(4:5:3)
4 ' P(2:0:4)
"
EO:0:3) :‘,“ F
("L' ....................... Bid:5:0)
=
00:0:0) A X
Xét tinh dﬁng sai cac ménh dé sau:
a) Toa do diem F'(4;0;3).
b) Toa do vecto AH = (4;5:3).
c) AH.AF =3.
d) Géc dbc ciia mai nha, tire 1a s6 do ciia goc nhi dién c6 canh 1a duong thang FG , hai mit lan
luot 1a (FGOP) va (FGHE) bang 26,6° (1am tron két qua dén hang phan mudi)
Loi giai
a)b;b)S;¢)S; d) b.
a) Vi nén nha 1a hinh chit nhat nén OACB 1a hinh chit nhat, suyra x, =x, =4, y. =y, =5.
Do diém A nam trén truc Ox nén toa do diém A(4;0;0); diém C nam trén truc Oy nén toa do
diem C(0;5;0).
Tuong nha 1a hinh chit nhat nén OCHE 1a hinh chit nhat, suyra y, =y, =5, z,, =z, =3.
Do H ndm trén mit phang (Oyz) nén toa d6 diem H (0;5;3).
T gidc OAFE 1a hinh chit nhatnén x, =x, =4, z, =z, =3
Do H nam trén mit phing (Oxz) nén toa do diém F(4;0;3).
b) Ta c6 toa dg vecto AH = (—4;5;3).
¢) Ta c6 AF = (0;0:3). Suy ra AH.AF =0+0+9=9.
d) Pé tinh goc dbc cua mai nha, ta tinh sd do ctia goc nhi dién c¢6 canh 1a duong thang FG , hai
mit lan luot 1a (FGOP) va (FGHE).
Do mit phang (Ozx) vudng géc véi hai mét phang (FGOP) va (FGHE) nén PFE la géc phing
nhi dién can tim.
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Ta co ﬁ):(—2;0;1), ﬁ:(_4;0;0) suy a
cos PFE = cos(FP, FE) = FP.FE__ (-2)(-4)+0.0+1.0 25
| \ﬁ’Hﬁ\ V22 +02 + 1 (-4 +07+0° 5

Do d6, PFE ~26,6°. Vy géc déc mai nha khoang 26,6° .

Cau 13. (TH) Trong khong gian chon hé truc toa do cho trude, don vi do léy kilomét, ra da phat hién mot
may bay di chuyén vé6i van toc va huéng khong doi tir diem 4(100;50;5) dén diem B(200;100;10)
trong 10 phut. Né'u‘méy bay tiép tuc giir nguyén van toc va hudng bay thi toa do ctia may bay sau
10 phut ti€p theo bang bao nhiéu?

Loi gidi
o =0 >
A B C
Goi C(x;y;z) 1a toa do clia mdy bay sau 10 phut tiép theo.
AB =(100;50;5).
BC =(x~-200;y-100;z-10).
Vi may bay gur nguyén hudng bay nén AB va BC cung huoéng.
Do may bay tiép tuc gitr nguyén van tc va thoi gian bay tir 4 > B bang thoi gian bay tir B — C
nén AB = BC
100 = x—200 x =300
Suyra AB=BC <150=y-100 & {y=150=C(300;150;15)
5=z-10 z2=15 '
Toa do ciia may bay sau 10-pht tiép theo 1a C(300;150;15).

Cau 14. (TH) Trong khong gian voi hé truc toa do cho trude (don vi do lay theo kilomet), ra da phat hién
mot may bay di chuyén véi véan toc va huong khong d6i tir diém A4(750;450;7) d&én diém
B(950;550;9) trong 10 pht. Néu may bay tiép tuc giir nguyén van tdc va huéng bay thi toa d6 cua
may bay sau 10 phit tiép theo 1 gi?

Loi giai
Goi C(x;y;z)lawi tri cia may bay sau 10 phut tiép theo. Vi hudng ciia may bay khong doi nén
4B va BC clng huéng. Do van tde ctia may bay khong ddi va thdi gian bay tir A dén B bang thoi
gian bay tu B d¢n C nén 4B = BC.
Do d6 BC = AB = (950 —750;550—450;9 —7) = (200;100;2) .
x—950=200
Mit khéc, BC = (x—=950;y—-550;z—9)nén { y—550 =100
z-9=2
x=1150
T do: < y=650 . Vay C(1150;650;11)
z=11
Vay toa d6 ctia may bay sau 10 phut tiép theo 1a C(1150;650;11).

Cau 15. (TH) Trong khong gian v6i hé tryc toa d6 cho trude (don vi do lay theo kilomet), ra da phat hién
mot may bay di chuyén véi van toc va hudng khong doi tor dieém A4(700;450;7)dén diém
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B(900;550;9) trong 10 phut. Néu may bay tiép tuc gitt nguyén van téc va hudng bay thi sau bao
nhiéu pht, may bay bay tir diém A dén diém C(1000;600;10)?
Loi gidi:
Sau 15 phut.
Ta ¢6: AB = (900 —700;550 — 450;9 —7) = (200;100;2).
Vi huéng ciia may bay khong d6i nén ABva BC cung hudng.
Mt khéac, BC = (1000 —900;600—550;10—9) = (100;50;1) nén BC = %E
Do van tdc cia may bay khong doi nén thoi gian bay tir B dén C bang mot nira thoi gian bay tir A

dén B.
sau 5 phut may bay bay tir B dén diém C(1000;600;10).

Vay sau 15 phut may bay tir A dén C.

Cau 16. (TH) Trong khong gian vo1 mot hé truc toa do cho trude (don vi do lay theo kilomét), ra da phat
hién mot chiéc may bay di chuyén véi van téc va hudng khong doi tir diém A4 (400, 50; 8) dén diém
B(100; 450;10) trong 10 phiit. Sau ding 5 phut tinh tir lic méay bay ¢ vi tri 4 thi may bay ¢ vi tri
co téng hoanh d¢ tung do va cao do la bao nhiéu?
Loi gidi
Goi T (x;;z) 1a vi tri cia mdy bay tai thoi diém 5 phut sau khi xuét phat tir 4
Taco AT =(x—400;y—50,z—8); AB=(-300;400;2)
Do van tdc ctia may bay khong ddi va thoi gian bay tir 4 dén B gap doi thoi gian bay tir 4 &én T
nén AT = %AB
. x—400=-150 x=250
AT ZEE = (x—400;y—50;z—8) :E(—300;400;2) < 1y-50=200 < {y=250
z—-8=1 z=9
Suyra x+y+z =509
Cau 17. (TH) Trong khong gian v&i mot hé tryuc toa do cho trude (don vi do lay theo kilomét), ra da phat
hién mot chiéc may bay di chuyén véi van téc va hudng khong doi tir diém A(800; 500; 7) dén
diém B trong 20 phut Néu may bay tiép tuc giit nguyén van toc va huong bay thi toa do cia may
bay sau 10 phit tiép theo 1aC (1010;575;10). Xac dinh toa do vi tri diém B
Loi gidi
Goi B(x; y, z)
Vi hudng ciia may bay khong ddi nén 4B va BC cung huéng.
Do van toc cua may bay khong doi va thoi gian bay tir 4 dén C gap ba thoi gian bay tu B dén C
nén AC=3BC
Do d6 AC=3BC; BC =(1010-x;575~;10~z)
Mat khic AC =(210;75;3)
3(1010-x) =210 x =940
Suyra 43(575-y)=75 <4y =550
3(10-z)=3 z=11
Vay diém B(940;550;11)
Céu 18. (TH) Trong khong gian v6i mot hé truc toa do cho trude (don vi do 13y theo kilomét), ra da phat
hién mot chiéc méay bay di chuyén véi van toc va huong khong doi tir diem 4(800;500;7) dén
DPT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 45

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ding Viét Pong
ID Tik Tok: dongpay




ST&BS: Dang Viét Pong Trwong THPT Nho Quan A Toan umg dung thyec té

diem B(940;550;9) trong 10 phut. Néu méy bay ti€p tuc giit nguyén vén toc va huéng bay thi toa
d6 ctia may bay sau 5 phut tiép theo 1a C(x;y;z). Tinh x + y + z .

’ Loi giai
bép s0: 1954. ’
Vi tri ciia may bay sau 5 phut tiép theo 1a C(x;y;z).
Vi huéng cua may bay khong d(;)iqnén AB va BC cung huéng. ’
Do van toc cia may bay khong doi va thoi gian bay tr 4 dén B gap d6i thoi gian bay tir B dén
C nén AB=2BC.

Do d6 BC :lﬁ _ (940—800 : 550-500 : 9—7} _(70;25:1).
2 2 2 2
x—940=170
Mit khéc, BC = (x—940;y—550;z—8) nén { y—550 =25
z-8=1
x=1010
Tudo < y=575 =>x+y+z=15%.
z=9
Cau 19. (TH) Theo quy dinh cua lién doan bong chuyén quéc‘ té (FIVB), san bong chuyén c6 hinh dang
chit nhat. Kich thudc tiéu chuan cta san bong chuyén 1a 9m x18m. Chicu cao cua ludi bong
chuyén la 2,24m doi véi nir. Ta chon hé truc Oxyz cho san do6 nhu hinh v€ thar hai (don vi trén moi
truc 1a mét). Gia st 4B 1a mot tru dé cﬁnglué*i bong chuyén. Hay xéac dinh toa do cua Vect(’y: .
Loi giai
Goi toa do diém A(x V2 A) . Vi mét nira chiéu dai cua san 12 9m nén x ,=9.Do chiéu rong
ciia san 1a 9mnén y, =9. Diém 4 thudc mit phing (Oxy) nén z, = 0. Do d6 toa do diém 4 1a
A(9;9;0).
D6 dai doan thang AB = 2,24 m nén toa d6 diém B 1a B(9;9;2,24).
Vay ta cd AB=(9-9;9-9;2,24—0), tirc 1a AB =(0;0;2,24).
Cau 20. (TH) Hinh duéi day mo ta mét san cau 16ng véi kich thire theo ti€u chuan quoc té. Ta chon hé truc
Oxyz cho san d6 (don vi trén mdi truc 1 mét) va hai diém 4, B nhu hinh. X4c dinh toa do cua AB
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Loi giai
Tacod A(6,7;0;0),B(6,7;6,1;1,55). Vay toadd AB la:
4B =(6,7-6,7;6,1-0;1,55-0)=(0;6,1;1,55).

Céu 21. (TH) Hinh v& mb ta mot san cau 1ong véi kich thude theo tiéu chuan qudc té. Ta chon hé truc Oxyz
cho san d6 nhu & Hinh 33b (don vi trén mdi truc 1a mét). Gia st AB 13 mot tru cau long dé cing
ludi. Hay xac dinh toa do cua vecto AB .

Loi giai
Goi toa d0 diém 4 1a (xA;yA;zA ) Vi chiéu rong ctia sdn 13 6,1 m nén x,=6,1. Do mot nura chiéu
daicuasanla 6,7 m nén y, =6,7. Piém 4 thudc mit phang (Oxy) nén z, =0. Vivay, diém 4
co'toa do 1a (6,1;6,7;0).
Do dai doan thang 4B 13 1,55 m nén diém B co toa do 1a (6, 1;6,7;1,55).
Vay taco: 4B =(6,1-6,1;6,7—6,7;1,55-0), tirc [a 4B =(0;0;1,55).

Cau 22. (VD) Mt cong ty Vié}’l thong dang 1én ké hoach xay dung mot thap vién thong tai mot thanh phé
d€ cung cap dich du tot hon. Cong ty can xac dinh vi tri cua thap sao cho ¢6 thé phu song hi€u qua
den ba toa nha quan trong trong thanh phd. Gia str cac toa nha nay dwoc dat tai cac vi tri c6 toa do
nhu sau:

Toa nha A(0;0;0)

Toa nha B(6;0;0)

Toa nha C(3;+/3;2/6)

Thap vién thong phai dit & vi tri sao cho tong khoang cach tur thap dén 3 toa nha 1a nho nhat. Khi
do6 tong khoang cach tir vi tri cua thap dén ba toa nha bang bao nhiéu?
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Loi gii

bap so: .

Goi vi tri thap 1a T(x;;z). ViAB = AC = BC =6 nén tam gidc ABC déu. Khi d6 vi tri cua thap
la trong tdm cua tam giac ABC.
[ 0+6+3 9
X = = —
3 2

V3
0+0+—
Ta co: y:—zzﬁ :T[%;%;%)

3 6
Z_0+0+2J€_2J€
3 3

Khi d6 khoang cach tir thap dén cac toa nha la:

Nrd

TA=TB=TC=T.

Vay tong khoang cach can tim 1a: S =T4+TB+TC =

N4 0.8
2

Ciu 23. (TH) Mot thap trung tAm kiém soat khong luu & san bay cao 80 m sir dung ra da c6 pham vi theo
déi 500 km' dugc dat trén dinh thap. Chon hé truc toa d0 Oxyz ¢6 goc O trung véi vi tri chan
thap, mat phang (Oxy) tring voi mat dat sao cho truc Ox hudng vé phia tay, truc Oy hudng vé
phia nam, truc Oz hudng thang dimg 18n phia trén (Hinh 2) (don vi trén mdi truc tinh theo kilomét).
M6t may bay tai vi tri 4 cach mat dat 10 km, cach 300 km vé phia dong va 200 km vé phia bic
so v6i thap trung tam kiém soat khong luu. Trong cac khang dinh sau day, khang dinh nao ding,
khang dinh nao sai?

z
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a) Ra da ¢ vi tri ¢o toa do (0; 0;0).
b) Vitri A co6 toa do (300; 200;10) .
¢) Khoang cach tir may bay dén ra da 1a khoang 360,69 km (lam tron két qua dén hang phan tram).
d) Ra da cua trung tdm ki€ém soat khong luu khong phat hién duwoc may bay tai vi tri 4.
Loi gidi
a) Theo gia thiét, ra da & vi tri ¢ toa do (0; 0;0, 08) . Vay a) sai.
b) Biém A(-300;-200;10). Vay b) sai.
¢) Khoang cach tir may bay dén ra da la:
\/(—300 —0)” +(=200—-0)* +(10—0,08)* ~ 360, 69( km) . Vay c) ding.
d) Vi 360,69 < 500 nén ra da cta trung tdm kiém soat khong luu c6 phat hién duoc may

bay tai vitri 4.Vay d) sai.

Céu 24. (TH) Hinh v& sau m6 ta vi tri ciia may bay vao thoi diém 9h30 phit. Bié‘g cac don vi trén hinh tinh
theo don vi km. Trong cac khang dinh sau day, khang dinh nao ding, khang dinh nao sai?
AZ
91
R
h ; 2
04 . 300 i
‘ ** (Pong)
150 /& . .._..: -
x “7(Nam)
a) May bay dang ¢ dd cao 9km.
b) Toa do cua méay bay (300;150;9).
) Phi cong dé may bay & ché do tu dong voi van toc theo huéng dong 1a 7 50km / h, do cao khong
d6i. Biét rang gi6 thoi theo hudng dong véi van toe 10m /s. Gia st van téc va hudng gié khong
doi thi lc 10h30phut may bay & toa do (150;1086;9).
d) Sau khi bay dén vi tri lac 10h30 thi may bay bay nguoc lai véi van tbc 800km /1 véi do cao
khong doi, biét lue d6 troilang gio thi luc 11h may bay & toa do (686;150;9).
Loi gidi
a) Dua vao hinh v€ ta thay may bay dang ¢ d6 cao 9km.Vay a) dung.
b) May bay ¢ toa dd (150;300;9). Vay b) sai.
¢). Van toc gi6 10m /s = 36km / h
Quang duong may bay bay dugc la: 750+ 36 = 786km
Do d6 toa d cua may bay la: (150;1086;9). Vay c) ding.
d) Quang dudng may bay bay duoc 1a: 800% = 400km . Do d6 toa dd may bay 1a (150;686;9).
Vay d) sai.

Cau 25. (TH) Mot chiéc dién thoai iphone dugc dit trén mot gia dd co ba chan véi diém dat S (0;0; 20) va
céic diém cham mit dét cta ba chan lan lugt 1a 4(0;-6;0), B(3v3;3;0), C(-3v3;3;0) (don vi
cm). Cho biét dién thoai c6 trc_)ng luong 13 2 N va ba lyc tac dung 1én gia 46 duoc phan bd nhu
hinh v& 1a ba luc F,F,,F, co do lon bang nhau. Biét toa do cia luc F, =(a;b;c), khi do
T =2a+5b+6¢ bang?
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Loi giai

bap s0: .
Theo gia thiét, ta co cac diém $(0;0;20), 4(0;-6;0),B(3v/3;3;0), C(=3v3;3;0)
Suy ra S4 =(0;-6;-20); SB = (3¥3;3,-20); 5C = (-3+3;3,-20)..

Suy ra  SA=SB=SC=+436 ma ‘F,‘:

E|=|E

=dkeR sao cho

F1 =kSA = (0;-6k;~20k)
F = kSB = (34/3k; 3k;-20k
Fx =kSC =(-3+/3k;3k;-20k )
Suyra F,+F, +F, = (0;0;,—60k ) . Goi F 1a trong luc tac dung 1én dién thoai= F = (0;0;,-2)

Mt khéc, ta co: F]+FZ+E:I3 suy ra —60k=—2:>k=i.

30
a=0
= 1 2 1
Vay K = 0;—5;—5 = bz—g:>|T:2a+5b+6c:0—1—4:—5|.
2
c=——
3

Céu 26. (VD) Trong khéng gian chon h¢ truc toa dg cho truge, don vi do lay kilomét, ra da phat i
hién mét may bay chién dau X di chuyén véi van toc va hudng khong do6i tu diém
M (1000;600;14)
dén diém N ‘trong 30 phut. Néu may bay tiép tuc giit nguyén van tdc va huéng bay thi toa do cua
mdy bay sau 10 phut tiép theo bang O (1400;800;16). Toa d¢ vi tri diém N (a;b;c), tinh
S=a+b+2c.
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Loi giai
Pap an: N(1300;750;15,5), suy ra S =2081.
Giai thich
Q
N
M

Goi N (x;y;z) la toa do ciia may bay sau 30 phut. MO = (400; 200;2)
NO =(1400—x;800— ;16— z)
Vi may bay gilt nguyén hudng bay nén ]\TQ va ﬁQ cung huoéng.

Do may bay tiép tuc giit nguyén vén tdc va thoi gian bay tir M — O gép 4 lan thoi gian bay tir
N —>Q nén MQ =4NQ

400 =4(1400 —x) ¥=1300

Suy ra MO =4NQ < 1200=4(800-y) <y =750 = N(1300;750;15,5)
2=4(16-2) z=15,5

Toa d6 vi tri diém N 1a (1300;750;15,5)

Ciu 27. (VD) Mot chiée may do dac tric dia dugc dit trén mot gia d& ba chan véi diém dat
S(0;0;4) va cac diem tiép xtc voi mat dat cua ba chan lan luot 1a

A(-2;0;0), B(l; \/5;0), C (1; —3; O). Biét rang trong lyc tac dung 1én chiéc may c6 do 16n 1a

30 N va dugc phan b thanh ba lyc F, F,, F, c¢6 do 16n bang nhau nhu hinh duéi. Tinh tich vo
huéng cua F.F, .
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[y
C//’\B

Loi giai
—— 1
Dap an: F.F, :%.
Giii thich
Ta c6: SA = (2;0;-4); SB = (1;+/3;-4); 5C =(1;—/3;~4) = $4 = SB = SC =/20.
Lai c60 AB= (3;\/5;0);% = (3;—\/5;0);B~C = (O;—2\/§;O) = AB =AC=BC=\/E. Din dén
hinh chép S.4BC déu c6 dudng cao la SO=4, véi 0(0;0;0) 1a trong tdm tam gide ABC. Mit
khac,
F, = kSA = (~2k; 0;-4k), F; = kSB = (k;3k;~4k ),
F, = kSC = (k;—\3k; 4k ) = F, + Fy + F, = (0;0;-12k)
Ma F +F, +F, = P=(0;0;=30) nén —12k =-30 < k =§.

75

Suyra F, =(-5;0;-10), F, = G 53 —10) Vay, F.F, = 12 .

Céu 28. (VD) Mot chiéc may anh duoc dit trén gia d ba chan véi diém dat E (0;0;8) va cac diém tiép
xuc voimat dét ctia ba chan lan luot 1a 4 (0;1;0) , A, {?;%,0] , A4, Li 71 0].
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Biét rang trong luong cia chiéc may 1a 240N. Toa d6 cta cac lyc tac dung 1én gia 45 F] la:
AJR=(010:80) 8. 7 =(0:10:80).
C. F,=(0;-10;-80). D. F, =(10;0;-80).

Loi giai
Ta co: EA =(0;1;-8), E4, = Lg;%l;_g], A, = L%;;;—SJ Nén EA = EA, = EA, =65
F,

2

Mat khac,

F-

= ‘ F3‘ vi deén can bang va trong luc cua dén tac dung déu 1én 3 chan cua gia do

Do do: F, =kE4, =(0sk;—8k)., F, = kEA, = L%k;%lk;—Sk] F, = kEA, = L%k;%k;—Sk}
= F1+F, + Fs =(0,0;-24k)
Ma Fi+F +Fs = P=(0;0,-240) = 24k =240 = k =10
Vay F, =(0;10,-80)
Cau 29. (VD) Mot chiéc méy duogc dit trén mot gia d& ba chan véi diém ddt £(0;0;6) va cac diem tiép

, \ . W | 3 1
xuc vi mat dat ctia ba chan lan luot 1a 4, (0;1;,0),. 4, (§;_E;OJ’A3 (_§;_5;Oj (Hinh 40).

Biét rang trong luong ctia chiéc may 1a 300 N . Tim toa do cua cac luc tac dung 1én gia do Fl, an E

E0;0:6)
Faf i ‘ Fi
) 5 .’\;  /
A/ 0 | A .\V'
X
Loi giai
. . 3 1 3 1
Theo gia thiét, ta c6 cac diem £(0;0;6), 4,(0;1;0), 4, {§;_E;Oj’ A4, (_§;_5;Oj'
Suy ra
H =(0;1,-6) = ‘H‘ =37
— 1 -
EA, = ﬁ;——;—6 = B4 =37
2 2
— 1 -
AT
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Cau 30.

Do d6 ‘F ‘ ‘F ‘ Vi véy t6n tai hang sd ¢ sao cho
F =cEA = (0;c;—6c)

- = 1
F,=cE4, = ﬁc;——c;—6c
2 2
= = 1
F,=cEA, = —ﬁc;——c;—6c
2 2

Suy ra: F, + F, + F, =(0;0;—18¢) . Mit khéc ta ¢6 F, +F, +F, = F, trong d6 F = (0;0;-300) 1a

trong luc tac dung 1én may quay. Suy ra —18¢ =-300, tac la ¢ = ? .

Vay E:(o 530 100) F, = (ﬁ —? 100}@{—ﬁ —% —100]

(VD) Hai chiéc khinh khi cau bay Ién tr cing mét dia diém. Chiéc thir nhat ndm cach diém xult
phat 2,5 km v¢ phia nam va 2 km v¢ phia dong, dong thoi cach mat dat 0,8 km . Chiéc thir hai
nam cach diém xut phat 1,5 km vé phia bic va 3 km vé'phia ty, déng thoi cach mat dat 0,6 km
- Nguoi ta can tim mot vi tri trén mjt dat dé tiép nhién liéu cho hai khinh khi cau sao cho tong
khoang céch tir vi tri d6 t61 hai khinh khi cau nhé nhat. Gia s vi tri can tim 9éch dia di€m hai
khinh khi cau bay Ién 1a @ km theo hudéng namva hkm theo huéng tay. Tinh tong 2a + 35 .

, Loi giai
bép s0: 3 ) i ) . i
Chon h¢ truc toa d§0 Oxyz véi goc O dat tai diém xuat phat cua hai khinh khi cau, mat phang
(Oxy) trung v6i mat dat véi truc Ox hudng vé phia nam, truc Oy huéng vé phia dong va truc Oz
hudng thang ding 1én troi (tham khao hinh vé), don vi do 14y theo kilomét.

dong
Yy

Chiéc khinh khi cau thir nhat va tha hai ¢ vi tri 4,B. Taco 4 G;z;%) , B(—%;—:%;%j )

Goi C la diém doi xtmg cua 4 qua mit phang (Oxy), c@;z;—%] . Khi dé 7 =BCn(0xy).

R’z(4;5;—%j. Ie(Oxy):>I(x;y;0)3§:£x+§;y+3;—%]
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Cau 31.

3 X 3 a 3
X+ == ==
BC,BI cing phuongnén —2 =213 _3 1 14 1 145y 3
4 5 7 6 6
y:—— b:—
7 7

(VD) Ngudi ta can lip mot camera phia trén san bong dé phat song truyen hinh mot tran bong da,
camera c6 thé di dong dé ludn thu dugc hinh anh rd nét Ve dién bién trén san. Céc ki su du dinh

trong bon chiée cot cao 30 m va sir dung hé thdng cap gin vao bon dau cot dé gitr camera & vi tri
mong muon.

MB& hinh thiét ké duge xdy dung nhu sau: Trong hé truc toa dd Oxyz (don vi d dai trén mdi truc
la 1m), cac dinh cua bdén chiéc cot lan lwot 1a cic diem M(90;0;30),
N(90;120;30),P(0;120;30),Q(O; 0;30) .

Gia st K, 14 vi tri ban dau ctia camera c6 cao d¢ bang 25 va K,M = KyN = K,P.= K,0 . Dé theo
ddi qua bong dén vi tri A, camera duoc ha thap theo phuong thang dimg xudng diém K, cao do
bang 19.

(N0 -0 3N P 120 30

V(90 : 0 L)

() ‘ » - V(YD) |‘|)“l).

K A

Toa d cua vecto K K, =(a;b;¢)véi a,b,c 1a cac s6 thuc. Tinh P=a+b—c?

Loi gidi
Tra loi: 6
A
I
1
1
J.Q P
I
10,
= ~ I
M ! S S \

o _ ° N
lu,\\ Kot " S«
R R N
'o KWT\\*\ 1
- el G —_— - -

-
- F
-,
-,
-

Ve

Trong mit phang OONF :

Qua diém K, ké duong thang song song véi NQ, dudng thang nay cit OQ, NF lan luot tai O,; N,
. Khi dé: Q,(0;0;25); N, (90;120;25).

Trung diém K, ctia Q N, c6 toa do: K, (45;60;25).

Qua diém K, ké duong thang song song v6i NO, duong thang nay cat OQ, NF lan luot tai O;; N,
. Khi dé: Q,(0;0;19); N, (90;120;19).
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Trung diém K, cua O,N, c6 toa do: K, (45;60;19).
Khi do: K K, —(O'O'—6):>P—a+b—c—6

Céu 32. (VD) Nguoi ta can lip mot camera phia trén san bong dé phat song truyén hinh mot tran bong da,
camera c6 thé di dong dé luon thu duoc hinh anh rd nét Ve dién bién trén san. Cac ki su dy dinh
trong bon chiée cot cao 30m va sir dung hé thong cap gin va bdén dau cot dé giir camera 6 vi tri
nhu mong muon.

M0 hinh thiét ké dugc xay dung nhu sau: Trong hé truc toa d§ Oxyz ( don vi do dai trén moi
truc 1a 1m), cac dinh cua bon chiée cot 1an luot 1a cac diém M (90;0;30), N(90;120;30),
P(0;120;30), 0(0;0;30)( Hinh 34).
Gia str K, 1a vi tri ban d4u ctia camera c6 d6 cao bang 25m va KM =K N=K,P=K 0. bé
theo ddi qua bong dén vi tri A, camera duoc ha thap theo phuwong thang ding xudng diém K,
cao do bang 19( Nguon:https://www.abiturloesung.de; Abitur bayern 2016
Geometrie VI)
&
)+ 3
0y
Tim toa d¢ ctia cic diem Kj, K| va cia vecto K K,
Loi giai
4
A
)8 —
‘: K
_____________________ Koo
M7 o — N
LH*KI ””””””””””””””””””” ; E> y
IV
v J
X
Goi I,J, E thir ty 13 hinh chiéu M, N, P trén san.
C6 O 1a hinh chiéu Q trén san.
Tir gia thiét bai toan ta c6 hinh hop chit nhat MNPQ.IJEO .
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Cau 33.

Goi K;F tht ty 1a thm hinh chit nhdt MNPQ va LJEO = K (45;60;30);F (45;60;0)

Vi K, 1a vi tri ban dau ciia camera c6 d6 cao bang 25m va KM =K N =K P=K,Q, camera

dugc ha thap theo phuong thang ding xudng diém K, cao d6 bang 19 nén K; K, € KF
(45'60'25)' 1(45;,60;19) = KK, (0;0;-6)

(VD) Nguoi ta can ldp mot camera phia trén san bong dé phat song truyen hinh mot tran bong da,

camera co thé di dong dé ludn thu dugc hinh anh rd nét ve dién bién trén san. Céc ki su dy dinh

trong bén chiéc cot cao 30 m va sir dung hé théng cap gan vao bdn dau cot dé gitt camera & vi tri
mong muon. Mo hinh thiét ké dugc xay dung nhu sau: Trong hé truc toa d0 Oxyz(don vi do dai

trén mdi tryc 1a 1m), céc dinh ctia bon chiée cot 1an luot 1a cc diem M (90;0;30), N(90;120;30),
P(0;120;30), Q(0;0;30) (Hinh 34). Gia sir K, 1a vi tri ban dau ctia camera c6 cao do bang 25 va
K,M =K,N =K,P=K,Q. D¢ theo ddi qua bong dén vi tri 4, camera dugc ha thap theo phuong
thang dung xubéng diém K, cé cao do bang 19 (Nguon: https//www.abiturloesumg.de; Abitur
Bayern 2016 Geometrie VI).

i P : 120 30)

NO ;03

SO0 0 3N

N(O0 120 30)

= _K B

Biét rang vecto K, K, co toa dd 1a (a;b;c);a,b,c € R. Khi d6 a+b+c bang
A. 6. B. 4. C. 6. D. 4.
Loi giai

M, Ny
Goi M,, N,, B, K lan luot 13 hinh chiéu ciia M, N, P, K, 1én mit phang (Oxy).
Ta thly MNPQ.M,N,PO 1a hinh hop chit nhat. Goi K' 1a giao hai duong chéo MP va NQ .
Khi d6 K'Q=K'P=K'N=K'M. Vi K,M =K, N =K,P=K,Q va camera duoc ha thip theo
phuong thang dimg tir diém K, xudng diém K, nén cac diém K ', K, K,, K thang hang.
Khi o, cac diém K ', K,, K,, K c6 hoanh d¢ va tung d6 bang nhau.
Theo bai ra, cao d¢ cia K, va K, 1an luot 1a 25 va 19. Gia st K, (x;;25) va K, (x;;19).
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Cau 34.

Cau 35.

Ta c6 MNPQ.M,N,FO l1a hinh hop chit nhat nén K'K = OQ, suy ra cao do cua K' bang 30.
Do d6, K'(x;;30).

Taco K'O=00-0K' :3012—(x;+y}'+307€):—xf—y}':>ITQ:(—x;—y;O).

NK' =OK'~ON =(xi+ y}'+301€)—(902+ 120 +307€) = (x=90)i + (y —120)

= NK'=(x-90;y-120;0).

Vi K' 1a giao hai duong chéo ciia hinh chit nhat MNPQ nén K' 1a trung diém ctua NO.

-x=x-90
_ x=45
Suyra K'OQ=NK'<{-y=y-120 i
y =60
0=0
Do vay, K, (45; 60; 25); K, (45; 60; 19) nén ta co

KK, = OK, —OK, = (45i+60 +19k ) —(45i+ 60 + 25k ) = —6k = K K, = (0;0;=6).

Do d6, a+b+c=-6.

(TH) Hai chi€c khinh khi cau bay 1én tir cing mét dia diém. Chi€e thir nhat nam cach diém xuat
phat 2 km vé phia nam va 1 km vé phia dong, dong thoi cach mat dat 0,5 m . Chiec thir hai nam
cach diém xudt phat 1 km vé phia bac va 1,5 km vé phia tay, dong thoi cach mat dat 0,8 km .
Chon h¢ truc toa d§ Oxyz voi gbc O dat tai diém xuat phat ciia hai khinh khi cau, mit phiang
(Oxp) tring véi mat dat v6i truc Ox hudng vé phia nam, Oy huéng vé phia dong, Oz hudng

thang ding 1én troi, don vi do 1y theo kilomét. Tim toa do ctia mdi chiéc khinh khi cau.

Loi giai
z |
“\. !
:D S5k
10,5 km
0 ! Y
; e = Béng
b= 2k
__________ ™
¥ 1 km
Nam

Chiéc thtr nhat ndm cach diém xuat phéat 2 km vé phia nam va 1 km vé phia déng, ddng thoi cach
mdt dat 0,5 m nén c6 toadd 1a (2;1;0,5).

Chiée thir hai nam cach diém xut phat 1 km vé phia bic va 1,5 km vé phia tay, dong thoi cach
mit dat 0,8 km nén cé toa dd la (-1;-1,5;0,8).

(TH) Mot chiéc khinh khi’cﬁu bay [én tir dia diém cho trude. Sau khoang thoi gian bay, chiéc khinh
khi cau cach dia diém xuat phat 2,5km v€ hudng nam va 1,7km v€ hudng dong, dong thoi cach
mit dat 1a 0,6km . Chon hé truc toa do Oxyz vOi gbc O dat tai diém xuat phat cia chiéc khinh khi
cdu, mat phiang (Oxy) trung véi mat dat, truc Ox hudng vé nam, truc Oy hudéng vé phia dong va

truc Oz huédng thang dung 1én trdi, don vi do lay theo kilomet.
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Cau 36.

__________

Tinh khoang céch tur qia diém Xuﬁit phat gié'n dia diém hién tai ctia khinh khi cau (don vi ldy theo
kilomet va lam tron dén 2 chit so sau phan thap phan)

] Loi giai
Pap so: 3,08
Vi hé truc toa do da chon thi vi tri hién tai cua khinh khi cau 1a 4(2,5;1,7,0,6).
Khi d6 khoang cach tir dia diém xuit phat dén dia diém hién tai cua khinh khi cau la:
04=4/2,5 +1,7° +0,6% ~3,08(km)
(TH) Trong khong gian véi mot hé truc toa do cho trude (don vi do 1ay theo kilomét), ra da phat
hién mot chiéc may bay di chuyén véi van toc va huéng khong doi tir diém 4(800;500;7) dén

diém B(940;550;8) trong vong 10 phit. Néumay bay tiép tuc giit nguyén van téc va huéng bay

thi toa d6 cia may bay sau 10 phut tiép theo 1a gi?
Loi gidi

W‘“ e
A -

Goi C(x;y;z) lavitri ciamay bay sau 10 phit tiép theo. Vi huéng ctia may bay khong doi nén

AB, BC 1a cing hudng. Do van téc clia may bay khong déi va thoi gian bay tir 4 dén B bang thoi
gian tir. B d¢én Cnén 4B = BC.
Ta c6: 4B =(940—800; 550 —500;8—7) = (140; 50 1). BC =(x—940; y—550;z—8).
140 = x—940 x=1080
AB=BC <150=y-550 <1y=600 . Vay C=(1080;600;9).
1=z-8 z=9

Céu 37. (TH) Trong khong gian chon hé truc toa d6 cho trude, don vi do 1y kilomét, ra da phat hién mot
mdy bay chién dau ctia Nga di chuyén véi van toc va huéng khong doi tir diém M (600;400;20)
dén diém N (800;500;30) trong 30 phut. Néu méy bay tiép tuc giit nguyén van toc va huéng bay
thi toa d6 ctia may bay sau 15 phut tiép theo bang bao nhiéu?
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A. (700;500;30). B. (900;650;55).  CJ(O00;550:35)1  D. (800;540;30).
Loi giai
Goi Q(x;y;2) 1a toa do ciia mdy bay sau 15 phut tiép theo.
MN =(200;100;10)
NO = (x-800; y —500;z-30)
Vi may bay giit nguyén hudéng bay nén MN va @ cung hudng.
Do may bay tiép tuc giit nguyén vén toc va thoi gian bay tir M — N gép 2 lan thoi gian bay tir
N —>Q nén MN =2NQ

200 =2(x—800) x =900

Suy ra MN =2NQ <> {100=2(y-500) < { y'=550 = 0(900;550;35)
10=2(z-30) z=35

Toa do clia may bay sau 15 phit tiép theo 1a (900;550;35)

Céu 38. (TH) Mot phong hoc c6 thiét ké dang hinh hop chit nhat véi chiéu dai 13 10m, chiéu rong 1a 8m
va chiéu cao 1a 4 m. Mot chiée dén duoc treo tai chinh giljra tran nha ctia phong hoc. Xét hé truc
toa dd Oxyz c6 goc O trung voi mot goc phong va mat phang (Oxy) trung voi mat san, don vi do
duoc lay theo mét (Hinh v&).

\9
|

|

|

|

}

|

I

|

|
v

10 m
X
Tinh khoang cach tir diém treo bong dén dén goc phong hoc (két qua 1am tron dén hang phan tram).
Loi giai
Véi hé truc toa d0 Oxyz ¢6 gde O trung voi mot goc phong va mat phang (Oxy) trung voi mat
san, don vi do dugc ldy theo mét.
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Cau 39.

&
.4'T D'
|
. M C’
I
14 m
|
o > :
s
_ s - 8m
Bl -~
10 m C

Phong hoc thiét ké dang hinh hop chir nhat OBCD.A'B'C'D’ véi A'B'C'D' 1a hinh chit nhat. Goi
M 1a giao diém clia hai duong chéo A'C’ va B'D' nén M 1a trungdiém clia 4'C’' v6i A'(0;0;4)
, C'(8;10;4).

Vi dén dugc treo tai chinh giita trin nha cta phong hoc nén diém treo bong dén tring voi diém M

Co

_ Xy tXe

X, 7 =4
= % =5 nén M (4;5;4), khoang céch tir diém treo bong dén dén goc phong hoc 1a
_ ZAr + Zcr

Zy =4

2
OM =~J4* +52 +4* =57 ~7,55.

(TH) Mot phong hoc c6 thiét ké dang hinh hop chit nhat véi chiéu dai 148 m, chiéu rong 1a 6 m
va chiéu cao 1a 3 m. Mot chiée dén duge treo tai chinh gitra tran nha cua phong hoc. Xét h¢ truc

toa d0 Oxyz c6 goc Otrung voi mot goc phong va mit phang (Oxy) tring véi mit san, don vi do

duoc léy theo mét. Hay tim toa d§ cua diém treo dén.

Loi giai.

Gia suir can phong hinh hop chir nhat duge mo phéng nhu hinh veé.
Khi d6 ta c6 B'(6;8;3)va 0'(0;0;3).

Goi /(x;y;z) la diém chinh gifra tran nha cta phong hoc.

Vi OA'B'C’ 1a hinh chit nhat nén 07 = IR’ .

Tacd O =(x-0;y—-0;z-3),IB"'=(6-x;8-y;3—z) nén:
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x—0=6—x x=3
O1=1IB < {y-0=8-y<{y=4.Viy toadd diém treo dén 1a 7(3;4;3).
z-3=3-z z=3
Cau 40. (VD) Trén phan mém md phong viéc diéu khién drone giao hang trong khong gian Oxyz
, mdt doi gom ba drone giao hang A4, B,C dang c6 toa do 1a A4(1;-3;2), B(m;m—2;6),
C(m-2;m;5), trong d6 mla tham sb, don vi do d9 dai tinh bang kilomet.. Biét kho hang dang
o tai diém / (1;1;0) . Vi Iy do nhién liéu nén cac drone khong duoc di chuyén qua xa kho hang,

cu thé 1a cac drone khong dugc cach kho hanh qua 100 km.Xéc dinh gia tri ctia tham s6 m dé
cac drone cach kho hang khong qua 100km.

e

Loi gidi
Ta c6 14 =25 <100
IB=|(m=1)’ +(m—3)’ +36

IC=\[(m=3) +(m—1)’ +25

R& rang IC < IB véi moi m, dovay ta chi'can tim m dé done B khong xa kho hang qua
100km. Tuc la

& (m=1)"+(m—-3) +36<10000 < 2m* —8m—9954 <0
& —68,6<m<72,6

Cau 41. (TH) Tinh cong(don vi N) sinh boi luc F (6; &; —10) tao boi mot drone giao hang khi
thuc hién mot do dich chuyén 3(100; 200;200) .

Loi giai

‘F‘ ‘d‘ cos(F.d)= ‘F‘ ‘d‘ ‘F‘ ‘d‘ = F.d = 6.100+8.200 + (—10).200 = 200 (N)
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Ciu 42. (TH) Trén phin mém mo phong viée diéu khién drone giao hang trong khong gianOxyz , c6 ba
drone giao hang A4, B, C nhu hinh vé&, dang c6 toa do 1a A(1;2;1), B(5;8;9),C(9;12;10). Piém giao

hang ctia drone 1a diém D thoa mén tir giac ABCD 14 hinh binh hanh. Tim toa d¢ ciia diém D .

-

Loi giai
Gia sa D(x;y;2).
AD=(x-1;y-2z-1), BC=(44)
x—1=4 x=5
Tt gidc ABCD1a hinh binh hanh < AD =BC <>{y-2=4<{y=6.
z—1=1 z=2
Vay D(5;6;2).
Ciu 43. (VD) O mot san bay, vi tri cia mot may bay duoc xac dinh boi diém M trong khong gian Oxyz
nhu hinh vé.

___________

Goi diém H la hinh chiéu vudng géc cta diém M xudng mit phang (Oxy). Biét OM =60,
(7, OH )=60°, (OH,OM ) =45° va M(a;b;c). Gid tri ciia a® +b* +¢* bing
A. 3006. B. 3600. C. 3060. D. 6300 .

Loi giai
Ta co (?,071’):6003/1/071=600, (0_11',0—’M)=45°:>A7071=45°.
Tam giac MOH vuong tai H co MOH =45° nén AMOH vuong can tai H
o =M =M _00 3007,

N
OC = MH = OC =304/2.
Tam gidc OAH vuong tai A c6 OA=OH.cos AOH =30v2.cos60° =152 .
Ta lai ¢6 OB = AH = OH.sin AOH =30~/2.5in 60° =156 .
Tir d6 ta co M(IS\/E;IS\/E;SO\/E)ZNI=15x/§,b=15\/€,c=30\/§:>az+b2+c2 =3600.
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Céu 44. (VD) O mot sin bay, vi tri cia may bay duoc xac dinh boi diém M trong khong gian Oxyz nhu
hinh v& Goi Hla hinh chiéu vuéng géc cia M xubng mit phing (Oxy). Biét
OM =179;(i,0H ) = 68%( OH,OM ) = 50° . Goi toa do diém M (a:b;c). Gia tri cita a+b+c labao

nhiéu? (1am tron dén hang phan muoi).

Loi gidi
OC = MH = OM sin HOM = 79sin 68°
OH = OM cos HOM =79 cos 68°
OA =0OH cos AOH =79 co0s68°.cos50°

OB = AH = OH sin AOH =79 cos 68°sin 50°
a="79cos68°.cos50°

Ta co: <b=79sin 68° =a+b+ec~114,9
¢ ="79cos 68°sin 50°

Ciu 45. (VD) Mot chiée xe dang kéo cing soi ddy cap 4B trong cong trudng xay dung, trén d6 da thiét lap
hé toa do nhu Hinh 16 vé&i d6 dai don vi trén céc truc toa d6 bang 1m. Tim toa d6 cua vecto AB .

Hinh 16

Loi giai
Do 04 cung hudng voi k va ‘@‘ =10nén OA=10k .
Xét AOBH vuodng tai H , ta co:
OH =c0s30°.0B =cos30°.15 =

15«/_
2

BH =sin30°.0B =sin30°.15 = 175 .

nén OH =

sf 153 -
> —_—.

Do OH cung hudng véi } va ‘O—H‘
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Do OK cung hudng voéi i va ‘07‘ =1?5nén OK =?.z’ .

Trong hinh binh hanh OKBH , ta c6 OB=0K +OH = %; 15\/_ j

2
15«/_

Tacé AB=OB—Od=27+ j—10k.
2 2
Vay AB= (gﬁ—m)

Cau 46. (VD) O mot san bay, vi tri cua may bay dugc xac dinh boi diém M trong khong gian Oxyz nhu
Hinh 17. Goi H 1a hinh chiéu vudng géc ctia M xubng mit phing (Oxy). Cho biét OM =50,
(;,O_H) =64°, (074,@) =48° . Tim toa do cua diém M .

Hinh 17

Loi giai
Xét AMHO vudng tai H , ta co:
OH =0OM .cos48° =50. cos48°~ 33,46.
MH = OM .sin48° = 50.sin 48° =~ 37,16 .

Xét AOAH vuong tai A, taco: BH = OA = OH.cos 64° = 33,46.c0s 64° ~ 14,67 .
Xét AOBH vudng tai B, taco: OB = JOH? - BH? = \/33,462 —14,67* = 30,07 .
Do OA ciing huéng voi 7 va \@i\ =14,67nén OA=14,67i .

Do OB cing hudng véi j va @'\ =30,07nén OB =30,07.;.
Do OC cing huéng véi k va \O—C'\ =37,16nén OC =37,16% .

Trong hinh binh hanh OAHB , ta ¢6 OH = OA+OB .

Trong hinh binh hanh OCMH ta cod
OM =OH +OC =04+ 0B +0C =14,67i+ 30,07 j +37,16k

Vay M (14,67;30,07;37,16).

Ciu 47. (VD) Trong khong gian Oxyz , mot chiéc may quay duogc dit trén mot gia d& ba chan véi diém dat
E(0;0;6)nhu  hinh V€, cac diém ti€p xUc v61 mat dat cia ba chan lan luot la
A4,(0;2;0), Az(\/g;—l; 0), A3(—\/§;—1; 0). Biét trong lyc cia may 1a 360N. Tim toa do cac luc
F,,F,,F, tac dung lén cac chan gia da.

DPT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 65

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ding Viét Pong
ID Tik Tok: dongpay




ST&BS: Ding Viét Pong Truwong THPT Nho Quan A Ton \ing dung thuec té

EQO:0:6)

Loi giai
Co EA (0:2:-6); EAy(\/3; ~1:-6); EA,(—3; ~1;-6)
Suyra E4 = EA, = EA, = J40 . Lai co ‘}71‘ = ‘}72‘ = ‘}73‘ (vi may quay & trang thai can bang)
nén F, = k.EA, = (0;2k;—6k), F, = k.EA, = (knJ3; — k;—6k), F, = k.EA, = (—k+[3; — k;—6k)
= F +F, +F,=(0,0;-18k)ma F, +F, + F, = P =(0;0;,-360) = —18k =360 = k = 20
Vay F, =(0;40;-120), F, = (20+/3; —20;-120); F, = (-204/3; —20;-120) .

Céu 48. (VD) Nhing can 1éu gd trong Hinh 1 duge phac thao duéi dang mot hinh lang tru dimg tam giac
OAB.O'A'B' nhu trong Hinh 2. Véi hé truc toa 6 Oxyz thé hién nhu Hinh 2 (don vi do 13y theo

centimét), hai diém A" va B’ ¢6 toa do 1an lugt 1a (240;450;0) va (120;450,300) . Mdi can nha

gd ¢6 chiéu dai 1a ¢ cm , chiéu rong 1a bem, mbicanh bén ciia mit tién ¢ dd dai 1a ccm . Tinh
a+b+c (Lam tron dén hang don vi).

AI

Hinh 1 Hinh 2
Loi gidi
Vidiém A c6 toa do la (240; 450;0) nén khoang cach tu A" dn céc truc Ox, Oy lan luot 1a
450cm  va 240cm. Suy ra A'A=450cm va A'O'=240cm. Tu gia thiét suy ra
A'B' = (~120;0;300), do d6 A'B'=|4'B/ =/(~120)> +-0* +300° = 6029 ~323(cm).
Vi 00=A4'4=450cm va O' ndm trén truc Oy nén toa do clia diem O’ 1a (0;450;0).

=/120% + 02 +300” = 60+/29 ~ 323 (cm).

Vay moi can 1éu go co chiéu dai 1a 450cm, chiéu rong la 240cm, moi canh bén ctia mat tién ¢
do dai la 323 cm.

Do d6 O'B’ = (1200;300) va O'B'=|0'B’
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=a+b+c=1013.

Cau 49. (VD) Phan mai cia mot can nha C(’)’ dang 13 khéi da dién duoc mo ta va gan trén hé truc toa do
Oxyz nhu hinh v€. Tinh thé tich khoi da di¢n ciia mai nha.
Y E(—1052;0)
Loi giai
Pap an: V =64
B(—é; 2;0
y E(—-10;2;0)
Khéi da dién tao ra mai nha dugc tach thanh 3 khéi 1a 2 khdi chop co day 13 hinh chit nhat va khoi
lang tryu drg tam giac nén
V=Vs omv +Vsupxsc + Vi scrs
Ma Vs ipvw = Vi sers
MN =4
Theo hinh v& hé truc c6 N(2;2;0)suy ra { AN =2
AB =38
Khi d6, V=2V, ,pun +Veinxse = 2%.4.2.3 +%.4.3.8 = 64 (dvtt).
Ciau 50. (VD) Mot may bay dang cit canh tir phi truong. Vi hé toa d0 Oxyz duoc thiét 1ap nhu hinh bén
dudi, cho biét M 14 vi tri ctia may bay, OM =14, NOB = 32°, MOC = 65° . Tim toa d¢ diém M.
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Cau 51.

Loi giai
Tam giac OCM vuodng tai C c6
OC =0OM .cos65°=14.c0865°~ 5,9 va CM =OM .sin65°=14.sin 65° ~ 12,7 .
ON=CM, AN =OB.
C6 AON =90°—BON =58°
Tam gidc OAN vuodng tai A co
OA=0ON.cos58°=12,7.cos58°~6,7 va AN =ON.sin58°=12,7.sin58° ~10,8.

OM =0Ai+OB.j+0Ck =6,7i+10,8.j+5,9.k .

Vay M (6,7;10,8;5,9).

(TH-VD) Mot chiéc may bay dang bay trén khong trung. Xét hé truc toa 46 Oxyz duoc gin nhu
hinh v&, trong d6 gdc O 1a vi tri ciia tram ki€ém soat khong luu va M (x;y;z) (km) biéu thi vi tri
mdy bay trén khong trung. Tai thoi diem 8h may bay dang & vi tri (50;120;4) va chuyén dong véi
van toc ¥ =(300;400;3) (km/h)

X
a) Tai thoi diém 8h, khoang cach giita may bay va tram kiém soat khong luu néi trén xap xi 130
km (sai s6 khong qua 1km).
b) Tai thoi diém 9h d6 cao ctia may bay so voi mat dat 1a 8km.
¢) Tai thoi diém 10h, khoang cach giita may bay va mot thap truyén hinh F co toa do
(1250;1020;0) xép xi 700km (sai s6 khong qua 10km).

d) Khi dat do cao 10km, méy bay dbi van téc méi 1a v, =(400;300;~5)dé huéng dén san bay B,
Toa do cia may bay khi vira dap xudng san bay B 1a (1450;1520;0).
Loi giai

a) b) c) d)

Dung Sai Sai Dung

a) OM = (50;120;4) — OM =~/50° +120° + 4> ~ 130,06
Vay khoang cach giita may bay va tram khong luu tai thoi diém 8h xap xi 130km.
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b) Ta c6 OM +v =(350;520;7)

Tai thoi diém 9h, toa d ciia may bay 1a M (350;520;7)

Vay do cao ciia may bay so véi mat dat 1a 7km.

¢) Ta c6 OM +2v =(650;920;10).

Vay tai thoi diém 10h, toa d cia méay bay 1a M, (650;920;10)

Ta co: W = (600;100;10) = M,F = \/6002 +100% +10* =~ 608,36
Viy khoang cach gitra may bay va thap truyén hinh F x4p xi 600km. ’ ,
d) Ttr do cao 10km, véi toc dd ha do cao 1a Skm/h thi may bay can 2h dé dap xuéng dat.
Ta c6: OM, +2v, = (1450;1520;0).
Vay toa d§ cua mdy bay khi dap xudng la M, (1450;1520;0)
Ciu 52. (VD) Cho biét bon doan thang ndi tir mot dinh cua tir dién dén trong tam mat ddi dién luén
cat nhau tai mot diém goi 1a trong tdm cua tor dién d6.Mot phan tir metan CH, dugc cau tao boi
bon nguyén tir hydrogen & cac dinh cua mot tir dién déu va mot nguyén tir carbon O trong tam cua

tir dién.Goc lién két 1a goc tao boi lien két H —C—H 1a goc gitra cac duong nbi nguyén tir carbon
v6i hai trong sd cac nguyén tir hydrogen. Tim d6 16n goc lién két nay.

L]

.

Loi giai

Tir hinh v& ta thdy goc lién két 1a goc (GA, GS)
SH 1 AE

Taco: AE 1L BC,SH 1 (ABC)= nén ta co h¢ truc toa do nhu hinh vé1 véi E trung
SH | BC

voi goc toa do O
Gia st cac canh cua tur dién ¢6 d6 dai la a

2
Ta co: SE = AE = AB? — BE® = /aQ—(%] :“*f:sA(“‘f;o;o]
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HE:A—E:a\/g:H &;0;0
36 6
2 2
SH =+/SE* - HE* = a3} (a3} _ad6_ ¢ &;o;ﬁ
2 6 3 6 3
Lai c6: FE_HE 1 pyiisa va aF ot SH tai G nén G _GF _FH _HE 1
SE  AE 3 GS GE SA AE 3
Lop= syl ade _ao_ “*6;0;“‘E
4 4 3 12 6 12
Do d6: GA = &;o;—“‘g :GA:a\/g
3 12 4
ﬁ:(o;o;“ 6):65:“*6
4 4
_a 6 ax/g
: VRS 12 4 | | cics :
Ta co: cos(GA,GS)=—~4—F—=——=(GA,GS) ~109,5
( ) o ado 3 ( )
4 4

Céau 53. (VD) Mot db choi c¢6 dang hinh t dién déu 1am bang thiy tinh c¢6 canh bang 10cm . Bén trong dit
mot dén nhd. Pén dat trén duong noi tir dinh cua tir dién xuong tam cua duong tron ngoai ticp da

. 5V6 Ce e . .
gidc day va céach dinh mét khoang la Tcm. bén duogc noi boi hai day qua hai dinh cua tir dién

nhu hinh v&. Cuong d6 luc tong hop cta hai day tac dung 1én dén 1a bao nhiéu?

Loi gidi
Pap an: ‘ﬁ‘ =5V2.
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AZ

B

Goi t dién 13 S.ABC va M,G,G' lan luot 1a trung diém cua BC, trong tdm ctia AABC va vi tri
dat den. ‘ ‘ ’
S.ABC la ti dién déu = AABC déu nén Gla tam cua dudng tron ngoai tiep AABC.

q 56
— §,G',G thing hang va SG' :T\/_’
Chon h¢ tryc toa dd Oxyz nhu hinh v& sao cho M (0;0;0)
Co: AM =53, MG—%AM— 5‘?{—
AGZEAM_M SAZ—AG2:M,

3 3 3
5 10

Khi do: S( \3/— ;/_J 4(53/3;0,0), B(0:-5;0), C(0;5;0)

5V3

G la trong tam cia AABC = G(T 0; OJ

:>SG'=%SG :>ST?'=%SG

% xs:%(xc x) . 53
¢T3
3 (543 56
=2\Vo _yS:Z(yG ys) = yG'ZO G(T’O,TJ
Z,—Z —é(z Z) ’CG':ﬂ
G S 4 G N 6
Grae
2
— o) SG'.AG' 1
COS(AG’SG)_W__E

Goi f,ﬁ, Fz 1an luot 1a luc tong hop va luc cua hai day tac dung 1én dén
F,+F,=AG"'+SG"
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= [F|- 4G+ 5G)

—|F|=vSG?+ 4G +24G'SG

—|F =\/SG'2+AG'2+2AG'.SG'.cos(TG,W)

:,ﬁJ{Sﬁ]z+(5ﬂ2+2.5@5@(_1] -5\2.

2 2 2 2 3

Cau 54. (VD) Mot kién tric sw mudn xdy dyng 1 toa nha biéu twong doc la cho thanh phd. Trén ban thiét
ké toa nha c6 hinh dang 1a mot khoi lang tru tam giac déu, c6 canh bén bang canh day va dai 300
mét (tham khao hinh v&). Kién trac su mudn xay dung mot cay cau MN bic xuyén toa nha (diém
dau thudc canh 4'C, diém cubi thudc canh BC') va cay cau ndy sé dugc dat vang véi dorn gia s
ty dong trén 1 mét dai. Vi vay dé dap u g bai toan kinh te kién tric su phai chon vj tri cdy cau sao
cho MN ngin nhit (Gol y: dqan thang ndi hal duong ngin nhat chinh 1a duong vudng goc chung).
Khi do gia xay cay cau nay hét bao nhiéu tién?

z

A C

N
\
\
\

) B
\
L

Loi gidi
Chon hé tructoa dd Oxyz nhu hinh vé& (O 1a trung diém cua BC). Ta cé: A'(O;—ISO\/§;300),
B(150;0;0), C(=150:0:0), C"(~150:0:300), CA' =(150;~1503/3;300), BC' =(~300:0:300)
Goi myn  théa man C;M B nﬁ{l ta co M(—150+150m;—150\/§m;300m) ,
BN =nB(C'
N(150-300m; 0;300n)
:W:(—l 50m—300n+300;150\/§m;300n—300m) .

Puong thaing MN 1a dudng vudng goc chung cua A'C va BC' nén:

2
MN.CA =0 Am+n=-1 |"7%
MNVEA =0 7M=Ll SN = (60;60\/§;60):>MN:60x/§
MNBC'=0 |-m+4n=2 | 3

5

S4 tidn xay cau 1a: T =60/5.5~ 671ty déng.

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 72
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ding Viét Pong Truwong THPT Nho Quan A Ton \ing dung thuec té

Cau 55. (VD) Mot chdu cy dugc dat trén mot gia d& c6 bon chan v6i diem dit §(0;0;30) vacac diém cham
mit dat cia bon chén lan luot 13 4(30;0;0), B(0;20;0),C (-20;0;0),D(0;-20;0) (don vi cm).
Cho biét trong luc tic dung 1én chau cdy c6 do 16n 60N va dugc phan bd thanh bdn luc
F,F,,F,,F, c6dj l6n bang nhau nhu hinh v&. Tinh ‘Fl +2F, +3F, + 4F,| (équa lam tron dén
hang don vi)
Loi giai
T giac ABCD cc'; ﬂai dudng chéo bang nhau va vudéng goc voi nhau tai trung diém ctia mdi duong
nén 1a hinh vuéng.
Ta ¢6: SA =(30;0;-30),SB = (0;20,-20), SC = (~20;0;-20),8D = (0;-20;-20)
= SA =SB =SC = SD =302 .pods S.ABCD 1 hinh chop tir giac déu.
Céc vecto F,,F,,F,, F, «sdiém dau tai § vadiém cudi lan lugt1a 4, B',C", D"
Ta co SA’ = SB’ = SC’ = SD’ nén S.A’B’C’D’ ciing 14 hinh chép tir gic déu.
Goi F la trong luc tac dung 1én chdu cay va 0’ la tam cua hinh vudng A’B’C’D’ . Ta co:
F=F+F,+F,+F,=S4+SB +S8C" +SD' = 450'
Ta co: —ﬁ‘ =60=> ‘m‘= SO =15.
Do tam gidc SO'A' vudng can nén S4' = SO'\2 =152 = %SA = F =84 = %Sj =(15;0;-15)
Ching minh tuong tu ta cling co:
— 1= — 1= — 1=
F, =5SB =(0;15;-15), F, =ESC =(-15;0;-15), F, =5SD =(0;-15;-15)
Suy ra: F, + 2F, +3F, +4F, = (~30;-30;~150) = ‘171+2F2+3F3+4F4 =90~/3 156
Cau 56. (VD) Hinh bén du¢i md ta mot ho boi theo tiéu chuan véi kich thude nhu hinh v& va biét chicu
sau cua ho boi 1a 2 m. Biét ho boi nay c6 10 lan boi véi 6 rong nhu nhau va mai lan boi duoc
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ngin cach bang phao ngin phan lan ndi trén mit nude. Chon hé truc Oxyz nhu hinh bén duéi sao
cho gbc toa d6 O nam & dudi day ciia hod va chiéu ciia vecto k& hudng doc thang ding 1én tir day
bé 1én miéng bé. Goi AB 1a 1 phao ngdn phan 1an nhu hinh v& va c6 do dai 13 40 m. Biét hai diém
A va B cach déu hai bén thanh hd Gmg vé6i chiéu rong cua hd. Hay xéac dinh toa d6 cua vecto AB

| l 50 metres |

T d | — L —] =

o f— — =

. f— —_—

. f— —_—

D S — 0 —_—f =

o 4B& s

o f— —f w

19 — — =
o x |

Loi giai
Dap sb: 4B =(0; —40;0).
Goi toa d diem 4 va B dan luotla (x,;v,:2z,) va (x,:¥,:2,). Do hd boi nay ¢6 chiéu rong 1a
25 m va c¢6 10 lan boi v&i d6 rong nhu nhau nén do rong mdi lan boi la: 25:10=2,5 m.
Do phao ngin phan 1an 4B nam giita 1an thir 5 trong hinh tinh tir dudi 1én trén.
Suy ra: ‘AB cach thanh ho 13 gia ctia vecto i ng véi truc Ox 13 2,5.4+2,5:2=11,25m.
Do AB song song véi gia cia vecto Ox nén: y, =y, =11,25.
Ta lai c6 hai diém 4 va B déu cach déu hai bén thanh ho tmg véi chiéu rong caa hd va AB =40m

Suy ra: diém B cach thanh hd 1a gia cua vecto j tng véi truc Oy la: (50-40):2=5m.
Suy ra: x; =5 va x, =45.

Do phao ngin phan lan néi trén mit ho va cach ddy hd 2 mnén: z, =z, =2.

Suy ra: 4(11,25; 45; 2) va B(11,25; 5; 2).

Vay toa do cua vecto AB 1a: AB = (11,25-11,25; 5-45; 2-2)=(0; —40; 0).
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PHUONG TRINH MAT PHANG

Cau 57. (VD) Mot san van dong duge xay dung theo mo6 hinh 1a hinh chép cut OAGD.BCFE ¢6
hai day song song v&i nhau. Mat sain OAGD 1a hinh chir nhat va dugc gan hé truc Oxyz nhu
hinh v& duéi (don vi trén mdi truc toa d 1a mét). Mit sin OAGD c6 chiéu dai 04 =100m ,
chiéu rong OD = 60m va toa d6 diem B(10;10;8). Tinh khoang cach tir diém G dén mit phang
(OBED).

Loi giai

i

Ta c6: A(IOO;O;O);D(0;60;0 = G(100;60;0)) OD = (0;60;0);

Piém B(10;10;8) = OB =(10;10;8)

Vecto phép tuyén ciia mit phing (OBED)1a i = [55,@] = (480;0;-600) = 120(4;0;-5)

Phuong trinh mét phing (OBED) di qua diém O(0;0;0) va c6 vecto phép tuyén 7 = (4;0;-5)la:

4x—-5z=0

Kkhodng cach tir diém G dén mit phang (OBED) la:

*|4.100-5.0 40041
Ji6+25 41

d(G.(OBED)) ~62,5m
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