Chd dé 2. PONG LUC HQC CHAT PIEM T PIEM

A.TOM TAT LY THUYET
L. Lurc va biéu dién lyc tic dung
1. Luc
+ Luc la dai lugng vecto dac trung cho tac dung cta vat ndy 1én vat khac,
két qua lam cho vat thay ddi van tdc hodc bi bién dang.
+ Hodc luc 1a dai lugng vecto dac trung cho tac dung cua vat nay 1én vat
khac, két qua 1a gy ra gia tbc cho vét hodc lam cho vat bi bién dang.
+  Cac yéu td cua lyc:
e Diém dat
e Phuong, chiéu
e Dojlon
+ Duong thing mang vecto luc goi la gia cia luc.
2. Téng hop lue
+ Tong hop lyc 1a thay thé cac luc
tac dung dong thoi vao cing mot
vat bang mot luc c6 tac dung
gidng hét nhu cac lyc Ay.

+ Téng hop luc hai luc FivaF la

hop luc F=F +F, dung theo
quy tic hinh binh hanh

+ D 16n: F=F +E +2FF, coso (o 1a goc tao boi hai vecto Fi va Fa)
+ Diéukién dé F 1a hop lyc ciia 2 lyc Fy, Fa: [F, ~F|<F<F +F,
= Chu y:
v" Néu vat chiu tic dung cua nhiéu luc thi: F=Fp = Fi+F2+...4+ Fa.
v" Mubn cho mét chét diém ding can bang thi hop luc cua cac luc tac dung
1én né phai bang khong.
3. Phén tich luc
+ Phan tich mot luc 1a thay thé mot luc bang hai hay nhidu luc c¢6 tic dung
gidng nhu lyc do.
+ Phan tich Iuc F thanh hai luc E,Fz thanh phﬁn: Chon hai phuong can
phan tich Fthanh F, JF2: F=F +F dung theo quy tic hinh binh hanh.
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+ Phan tich luc 1a phép 1am nguoc vé6i tdng hop luc. Tuy nhién chi khi biét
mot lyc co tac dung cu thé theo hai phuong nao thi méi phan tich lyc do
theo hai phuong 4y.

I1. Ba dinh luat Niu-ton
1. Pinh luit I Niu-ton (dinh luit quan tinh)

+ Noi dung dinh luat: Néu mot vat khong chic tic dung lyc nao hodc chiu
tac dung ctia cac lyc c6 hop luc bang khong, thi vat dang dimg yén s& tiép
tuc dung yén, vat dang chuyén dong sé tiép tuc chuyén dong thang déu.
.o~ - {V=0:>V@t ti€p tuc ding yén
F=0=a=0=> 7 s R

v = const = tiép tuc chuyén dong thang déu

+ Quan tinh 1a tinh chit cia moi vat c6 xu hudng bao toan van tdc ca vé
hudng va dg lon.

2. Dinh luat IT Niu-ton (gia toc)

+ Noi dung dinh luét: Gia toc ciia mot vat cuing hudng véi luc tac dung. Do
16n cua gia tdc ti 16 thudn véi do 16n cia luc va ti 16 nghich véi khéi luwong
cua vat.

8 |
U
EoT!

Il
8
<N

+ Biéu thuc dang vecto: a=

+ DO 16n: a=£:>F=ma
m

3. Pinh luat III Niu-ton (twong tac)
+ Noi dung dinh lujt: Khi vat A tac dung 1én vat B mdt luc, thi vat B cling
tac dung lai vat A moét luc. Hai luc nay nguoc chiéu nhau.
+ Vatm, tuong tac m thi: Fi2 =—F,
+ Dolon: F,, =F, & m,a, =ma,
<:>m2M=mIM@m2|AV2|=ml |Av,|
At At
Chit y: Cép Iy triee doi la cdp liec cimg phirong, nguwoc chiéu, ciing dg
[on, tac dung vao hai vt khac nhau.

II1. Phwong phap dong luc hoc

Bude 1: Chon vat (h€ vat) khao sat.

Buwoc 2: Chon hé quy chiéu (truc toa do Ox ludn tring vaéi chiéu chuyén dong;
truc toa d6 Oy vudng goc véi phuong chuyén dong)

Bude 3: Xac dinh céac luc va biéu dién cac luc tac dung 1&n vat trén hinh vé.
Buéc 4: Viét phuong trinh hop lyc tac dung 1€n vat theo dinh luat I Niu-ton.
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FT, = Zf:i = fl + 1*?2 +...+ E =ma (*)  (téng tat ca cac lyc tac dung Ién vat)
i=1
Buéc 5: Chiéu phuong trinh (*) 1én cac truc toa do Ox, Oy:
Ox:F, +F, +..+F, =ma (1)
{Oy: E,+E, +..+F, =0 (2
w Phwong phap chiéu:
+ Néu Fvudng goc voi phuong chiéu thi hinh chiéu cua F trén phuong do
c6 gia tri dai so bang 0.
+ NéuF song song v&i phuong chiéu thi hinh chiéu trén phuong d6 c6 do
dai dai s6 bang F néu F cung chiéu duong va bang -F néu F nguoc chiéu
duong.

+ Néu F tao véi phuong ngang mot goc o (xem hinh dudi)

y

4

»

Chiéu trén Ox, Oy | F, =Fcosa
F, =Fsina

»

| Chidutrén Ox,0y | F, =—Fcosa
F, =-Fsina

\

Dau (-) ndi 1én rang lyc nguoc chicu duong

IV. Céc lue co hoc thuwong giap
1. Luc hép din
a) Pinh luit van vat hip din
+ Luc hép dan gitra hai vat (coi nhu chét diém) cO do 1on ti 1€ thuan vai tich
khdi lwong cua ching va ti 1& nghich véi binh phuong khoang cach giita
chung.

172



+ Dolon: F, =G

mlmZ
2
T

(G = 6,67.10" N.m¥kg?). Do G rat nho nén Frq chi

dang ké véi cac thién thé, hay hanh tinh.

b) Biéu thirc ciia gia toc roi tw do

+ Luc hép dan do Trai Dét tac dung 1én mot vat goi 1a trong luc (13) cua vat

do.

+ DO 16n cua trong luc goi 1a trong lugng (P): P=mg

<~

mg=

M M .z .
Gm—2 = g=G——— (gia toc roi ty do & do cao h)
(R+h) (R+h)

GM

+ Ganmit dit (h<<R): g, =—

R

*  Trong luc P:

2. Liwe dan hdi

Diém dat: trong tam
Phuong thang dimg, chiéu huéng xudng dudi.
DJ 16n (trong luong): P =mg

*  Lue dan hdi ciia 16 xo (Fan)

+ Dic diém:

Diém dit: & vat gy ra bién dang dan hdi cua 16 xo.
Phuong: triung véi truc cua 16 xo.

Chiéu: nguge véi chicu gay ra sy bién dang.
Biéu thic: F,, =—k.A¢ (du trir n6i 1én Iyc dan hoi

nguoc chidu bién dang)

Do 16n: Fdh| :k.|A€| = k|£—€o|. Don vi: Do cting [K]: N/m

* Phan luc dan hoi (N)
+ Pic diém:

Diém dit: dat vao vat dang nén (ép) 1én bé mit da.

Phuong, chiéu: c6 phuong vudng goc véi bé mit d5, co chiéu
hudng ra ngoai bé mit.

Do 16n: ¢6 d6 16n béng do 16m ap luc (luc nén, ép, dé): N=N
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* Lurc cing dan hdi soi diy (lwc ciing diy T)

+ Dic diém: T
*  Piém dat: dit tai chd day nbi véi vat hodc diém treo —
= Phuong: trung voi s¢i day
*  Chiéu: huéng vao phin giita soi day. @

3. Lwc ma sat
a) Luc ma sat trugt
+ Xuét hién tai bé mit tiép xuc khi co
chuyén dong tuong dbi 2 bé mit tiép
XUc va can tré chuyén dong cia vat.

+ Diém dat 1én vat sat bé mit tiép xuc.

+ Phuong, chiéu: c6 phuong song

song voi bé mat tiép xuc, co chiéu
nguoc chiéu véi chiéu chuyén dong
tuong d6i so véi bé mit tiép xiic.

+ Do 16n: Fog= uN (voi N 1a d6 16n 4p luc hay phan luc, p 13 hé sb ma sat)

b) Lwc ma sat nghi

+ Xuét hién tai bé mit tiép xuc, do bé mit
tiép xtc tic dung 1én vat khi c6 ngoai E. -
Iuwc hodc thanh phf?m cua ngoai luc song
song v6i bé mit tiép xuc, tac dung lam

vat ¢6 xu hudng chuyén dong, gitip cho
vat ding yén tuong dbi trén bé mit cia
vat khac.

+ Diém dat: 1én vat sat bé mat tiép xuc.

+ Phuong: song song voi bé mat tiép xuc.

+ Chiéu: nguoc chiéu vdi luc (hop lyc) cia ngoai luc (cac ngoai luc va
thanh phﬁn cua ngoai luc song song véi bé mit tiép xic F 1) hodc xu
huéng chuyén dong cua vat.
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+ Do 16m: Fusn=Fi = Franmax = N (L > ), v6i Fi: D9 16m cua ngoai
Iic (thanh phan ngoai luc) song song v&i bé mit tiép xuc.
4. Lwc hwong tam
+ Khi mét vat chiu tac dung cia cac luc ma cac luc do c6 tac dung lam cho

vat chuyén dong tron déu thi hop luc dong vai trod 1a lyc hudng tam.
2
sl T - v
+ Khi d6: Fu =man = F, :mE

y=Rs_AeR _
At At
2
+ Chuyén dong tron déu: Ja, = VE =o’R
T= Eu 2nf
o)

5. H¢ quy chiéu phi quan tinh (h¢ quy chiéu cé gia téc)
a. Hé quy chiéu c6 gia tbc
+ Hé quy chiéu quan tinh (hé quy chiéu khong co6 gia téc): La hé quy chiéu
dung yén hodc chuyén dong thing déu.
+ Hé quy chiéu phi quan tinh (hé quy chiéu c6 gia tc): La hé quy chiéu
chuyén dong co gia tdc so voi hé quy chiéu quan tinh.
b. Luc quan tinh
+ Trong hé quy chiéu chuyén dong vdi gia tbe a, cac hién tuong co hoc xay
ra gidng nhu 1a mdi vat c6 khdi lugng m chiu thém tac dung cua luc
ﬁqt =-ma goi 1a lyc quan tinh.
¢. Luc hwéng tAim va lyc quan tinh li tim tac dung vao vét chuyén dong tron
déu.
+ Luc hudng tam: Khi mot vat chuyén dong tron déu, hop luc cia cac luc

tac dung 1én nod goi 1a lyc hudng tam.
2
2 , A%
+ Biéuthtc: F, =ma,, = m-—-= mo’R

+ Luc quan tinh li tam: th =—Mman . Do 16n: Fq=Fy
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B. PHAN DANG VA PHUONG PHAP GIAI

Dang 1. TONG HQP VA PHAN TiCH LUC. PIEU KIEN CAN BANG

= Phuwong phap giai:

1. Téng hop lue

Bude 1: Tinh tién céac luc vé cung diém dat.

Buére 2: Néu cac luc khong cing phuong thi sir dung quy tic hinh binh hanh dé
xac dinh vecto tong trén hinh.

Buée 3: St dung céc cong thuc sau dé tim do 1n cua hop luc.

+ Cong thirc tong hop 2 Iyc dong quy: F= \/Fl2 +F; +2FF, cosa
Vo1 o= (E,F—z) .

F

1

E

2

i F TSP S
+ Dinh Iy ham sin: = (a,,0,,0,1a cac goc doi dién

sino, sino, sina,
v6i cac luc turong ng).
% Cic truong hop dic biét:

v NéuE LF, thi F=,/F+F
v Néu F ™E thi F=F +F, =F,_
v Néu E NNE thi F=|F -F|=F,,
v' Néu c6 hai lyc, thi hop luc c6 gia tri trong khoang: |E - F2| <F,<E+FE
2. Phén tich luc
+ Chi dung phép phan tich luc khi:
= Phén tich mot lyc thanh hai lyc theo hai phuong da biét
*  Phén tich m6t luc thanh hai luc c6 d6 16n da biét
Chu y:

+ Luc cang cua day treo tac dung lén vat ludn hudng vé diém treo, con trong

luc P 1udn hudng xudng.
+ Khi téng hop 2 luc thi wu tién téng hop 2 luc cing chiéu, rdi dén nguoc
chiéu, rdi dén vudng goc, rdi méi dén bat ki.

Vi du 1: Cho 2 lyc dong quy ¢6 d6 16n F; = F> = 20 N. Hay tim d6 16n cta hop luc
khi ching hop véi nhau mét goc o = 0°, 60°, 90°, 120°, 180°. V& hinh biéu dién cho
mdi trudng hop. Tir d6 dua ra nhan xét vé anh hudng cua goc o ddi véi do 16n cia

hop luc.
Huwéng din
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+ Luyc tong hop 2 luc dong quy: F= \/Flz +F, +2FF, cosa , voi o = (1?1,1?2)

= Véia=0thi F=F +F +2FF cosa = F, +F, = 40N

= Véia=60°thi F=,[F+F +2EF,cos60 = 203N

= V6ia=90°thi F=\/F +E +2FF,c0s90 = \/F’ + F2 = 202N

= Véia=120"thi F=,/F>+F +2EF, cos120 = 20N

= Véia=180"thi F=,/F>+F +2FF, cos180 = ON
+ Nhan xét o cang bé thi luc cang l6n

+ Hinh vé biéu dién

&2

\ Aesl]
e
r
8]

o =60°

Vi du 2: Cho bén luc ddng quy,

dong phiang nhu hinh v& bén. I F
Biét F; = 5N, F, = 3N, F3 = 7N, “ >
F4 = IN. Tim hop lyc ciia bon ki l i :
luc do.

Huéng din

+Tacod: F=Fi +F, +Fs +1_54=(]_5:2 +F‘4)+(1_51+133)=1524 +Fi3

ﬁ24 T/r F2 ?13 /M\ ﬁ}

+Véi Fu:
F,=F —-F,=2N F,=F -F =2N

. Véi F.3:{

+Dé suy ra F2 L Fi3 =F=F,+E, =2J2N
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Vi du 3: Mot vat co khdi
lwrong m = 3 kg treo vao diém
chinh gilta cua soi day AB.
Biét AB =4 m va CD = 10

cm. Tinh luc kéo ctiia mdi nira

soi day. Ldy g = 9,8 m/s%.

Huéng din
+ Céc lyc duoc biéu dién nhu hinh vé

C
AQS o bt B
Tan i Ts
! Tin Tis !
TZA D TZB
v P

_ Tap=Tia +Taa (TIA ™ ﬁ,sz 1P )
+ Phén tich lyc cang cia moi soi day:

TBD = :1:13 +Tas ("_1:13 N Ig,sz 1P )

Ty =Ty, =T
Voi: T, =Tz =T,
TZA = TzB = Tz

+ Vi vat ndm cén bang nén: P+ Tap + Tep =0 <> P+ Tia + Toa + Tis + Tos =0
T T - B

+Vi{ on T T nén Toa +Tos =0=P+Tia +Tis =0
TzA:TzB

+ Ma: TIA +T1B:2i:>§+2T1:O:>T1:§:>T =T :g

1A 1B

. T
+ T hinh ¢6: sina = DC =_1a :13T2294N

\/AC2 +DC* T, 2T
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Vi du 4: Mot vat c6 khéi luong m chiu
tac dung cua hai lyc luc Fi va F, nhu F
hinh. Cho biét F, =20+3N; F, =20N; V-
a=30° 1a goc hop boi Fi v6i phuong
thang ding. Tim m dé vat can bang.

Huwdéng dan
+ Goi P la trong luc tac dung l1én vat
+ Pé vat can bang: Fi+F,+P=0
+ Goi F 14 hop lyc cta hai luc Fi va F.
+Taco: Fi+F,+P=0<F+P=0=F=-P
+ Vay dé vat can bing thi hop cua hai luc Fi

va F» phai cing phuong, nguoc chiéu véi P.
Do d6 ta biéu dién duoc cac luc nhu hinh v&.

E E
+ Tir hinh v& ta c6; —2— = —1_ v5p
sina.  sinf
. E.sin30° 3 |B=60
>sinf=———=—=
F, 2 B=120°

THI: B=60° = F, =90° = F =/F> + F =40N = P =40N = m = 4kg

TH2: B=120° = F, =30° = F=F, =20N = P = 20N = m = 2kg
Vay c6 hai truong hop thod man la m = 2kg hodc m = 4kg

Vi du 5: Cho ba lyc dong quy ciing ndm trong mot mit phang, c6 d6 16n bang nhau
va timg do6i mot lam thanh goc 120°. Tim hop lye cta chung.

Huéng din
+Taco: E=F, =F =a

+ Hop luc: =Fi+F,+F, =Fi» + F3

F
F,, =\JF> + E2 + 2F F,cos120° =a

+ Lai co: F2—(F?> +F2
cos(FlZOFz)=M=O,5
_2F2F12
= F,OF, =60° = F,,OF, =180" Fs

+Do do: F, NN F, vacingdolénnén F, +F,=0=F +F, +F =0
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Vi du 6: Hai mit phing tao v6i mit
nam ngang cic goc 45°. Trén hai
mat d6 nguoi ta dat mot qua cau ¢

trong luong 20 N. Hay xac dinh ap

luc ciia qua cau lén hai mit phang
do.
Huéng din
+ Céc lyc tac dung 1én qua cau gdm:
* Trong luc P c6: diém dat tai trong tam
qua cau, c6 phuong thing dung, co
chiéu huéng xudng.

= Phan luc N, va N, cua hai mat phing

nghiéng co: diem dat tai di€m tiep xuc
gilta qua cau voi mat do, c6 phuong
vudng gbdc voi mat do, ¢ chiéu hudng

vé phia qua cau.
+ Céc lyc tac dung 1én qua cau duoc biéu dién
nhu hinh vé a.

+Céc lyc Ny, N, va P ddng quy tai tam I cua s N

qué ciu nén ta tinh tién N, va N, lai 1 (hinh b) ¢ N2
+ Qué ciu nim can bang nén: Ni+N;+P=0

+ Goi Nla luc téng hop cua hai lyc Ni va N».
:>ﬁ+§=0:>N:P=20(N)

+ Vi hai mét nghiéng tao v6i nhau mot goc 90° v P
va Ni = Nz nén hinh N;NN_I 14 hinh vudng Hinh b

= N=N,+/2=N,+2
=N, =N, =10v2(N)
+ Ap luc 6 can bang véi phan luc nén ap luc Q do qua cau dé 1én cac mit phing

nghiéng 1a: Q=N, =N, =10v2(N)
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BAI TAP VAN DUNG
Bai 1: Mot vat chiu tac dung cua hai lyc

Fi va F2 vudng goc vdi nhau nhu hinh vé.

Biét F =5N; F,=12N. Tim lyc F; tic

dung 1&n vat dé vat can béng.
Bai 2: Cho hai luc ddng quy c6 do 16n 4N va 5N hop voi nhau méot goc a. Tinh
goc o. Biét rang hop luc cta hai luc trén c6 d6 1on bang 7,8N.

Bai 3: Pit thanh AB co6 khéi lugng khong dang ké nam ngang, dau A gin vao
tuong nhd mot ban 18, diu B ndi voi tudng bang day BC. Treo vao B mot vat co
khdi lugng 6kg va cho biét AB =40cm; AC =60cm . Tinh lyc cing trén ddy BC va
luc nén 1én thanh. Liy g=10m/s’.

Bai4: Mot vat chiu tac dung
cta ba lyc Fi, F2, F5 nhu hinh
vé bén thi nam can bang. Biét

rang do 16n cta luc Fs = 40+/3N.

Hay tinh d6 16n cta luc F; va Fa.

Bai 5: Cho hai luc dong quy c¢6 d6 1on F; =16 NvaF, = 12 N,

a) Hop luc cua ching cé thé c6 d6 16n 30 N hodc 3,5 N duogc khong ?

b) Cho biét d6 16n hop luc gitta chung 13 F = 20 N. Hiy tim goc giita hai

vecto luc Fi va Fa.

Bai 6: Mot chiéc dén duoc treo vao tuong nho mot diy AB co khong dan co khdi
lwong khong dang ké. Mudn cho xa tuong, ngudi ta ding mot thanh chdng, mot
déu ti vao tudng, con dau kia ti vao diém B cua soi ddy. Biét dén ning 40N va day
hop véi tuong mot goc 45°. Tinh luc cang cua day va phan luc cta thanh ?
Bai 7: Mot den tin hi€u giao thong ba mau dugce treo & mot nga tu duong nhd méot
day cap co trong lwong khong dang ké. Hai day cap duoc giit bang hai cot dén AB,
CD cach nhau 8m. Bén c¢6 khdi luong 6kg dugce treo vao diém giira O cua day cap,
lam day cap vong xudng mot doan 0,5m. Tinh lyc cing ciia day. Lay g = 10m/s>.
Bai8: Mot day nhe cang
ngang giita hai diém cd dinh
A, B. Treo vao trung diém O
cla soi didy mot vat co khi
luong m thi hé can bang, day

181



hop voi phuong ngang gbc a.
Lay g = 10 m/s>

a) Tinh lyc cang day khi o = 30% m = 10 kg.

b) Khao st sy thay ddi d6 16n cua lyc cing ddy theo goc o.
Bai9: Cho ba lyc dong qui (tai

, ‘ S F
diém O), dong phang Fi, F2, F3 ’ ~
lan luot hop véi truc Ox nhimng k2
goc 0°, 60°, 120° va c6 do 16n
twong ung la F =F =2F, =10N 0 B .

nhu trén hinh v€. Tim hop lyc cua

ba luc trén.

Bai 10: Hiy dung quy tic hinh binh hanh va quy tic da giac luc dé tim hop luc caa
ba luc Fi, F» va Fs c6 d6 16n bang nhau va bang Fy. Biét chiing cting nim trong
cing mot mit phang va F: lam v&i hai luc Fi va Fs nhing goc bang nhau va
bang 60°.

HUONG DAN GIAI VA DAP AN
Bai 1:
+ Goi Fi 12 hop luc cua 2 lyc F va F ta co:

Fuo=F +F—42 ,F = JF? +F = 13N
+ Piéu kién dé vat can bang luc F3 can bang
v6i hop luc Fio
+Do do ta co: F, =F, =13(N)
+ Goi a la géc tao boi hop luc F; va phuong ngang.
12

F
+ Tur hinh ta ¢o6: tan o :FZZ?: a=67"23

1

Bai 2:

+Tacéd: F* =F +F, +2FF,cosa

F-(F+F) 7.8-(4+5) @
2FE, 245 125

= a=60"15

— cosaL =

Bai 3:

182



+ Céc lyc tac dung vao vat gém: trong
luc p , luc cang day Tva luc dan hoi
cua thanh F o
+ Vi vat can bang nén F+P+T=0
SF+T=0=>FENT

+ Tu hinh vé ta c6: tanOL:—:E
AC P

BL
SF=2Bp B e=20 6 10=40N 5 1\
ACT TACTT 60 Py F

+ Luc nén 1én thanh dung béng luc F nén luc nén 1én thanh 1a 40N

+Tacd: T=F =vF +P> =407 + 60> =20/13N

Bai 4:

+ Pé vat can bang thi luc tdng hop cua
hai lyc }71 va Fj phai cung phuong,
nguoc chidu véi F.

+Goi Fis =Fi + F; = Fi3 phai tao voi

F1 mét goc 60°.

E
+ T hinh v& ¢d: cos30° =—-
F13
=F,= L = 80(N) =F = SO(N)
cos30°
+Vi Fi LF; =F =/F, -F =40N

Bai 5:

a) Hop luc nho nhat: F = |F1 - F2| =4N

+ Hop luc 16n nhét: = |F1 + F2| =28N

+ Do d6 hop luc F chi co thé nhan gia tri tir 4N dén 28N, n6 khong thé nhan gia tri

30N hodac 3,5N duoc.

b) Ta co: F* =F’ +F; + 2FF,cosa

F—(F+F) 20°-(16+12°)
2EF,  216.12

=0=>a=90°

= cosa =

Bai 6:
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+ Coi dén nhu mot chat diém B va cac

\ _ C
lyc tac dung vao dén gom: trong lyc P,
luc ciang day Tva luc dan hdi cua o
thanh F.
+Tacd: F+P+T=0
@?1+T=02?1T¢T T B
A > F

+ T hinh v& ta co: tanoczB—CzE |

AC P ~ -
= F=Ptana =40N Py ¥ F
+ Lyc nén I1én thanh dung béng Iuc F nén luc nén 1én thanh 1a 40N
+Tacod: T=F =+F +P? =/40> + 40> =402 N
Bai 7:
+ Cac luc dugce biéu dién nhu hinh vé

0O
Ao FoooTTToTTTToTTToIT C

Ta i Te

! Tial Tic !

TZA I T.2C

v ﬁ

N TAI = TIA + T2A (T]A Tslr ﬁ,sz 1 fi )
+ Phan tich luc cang ctia moi soi day:

Tar=Tic + Tac (flc N ﬁ,fzc 1P )

T,=Ty,=T
Voéi: T, =Tz =T,
L,=Tp=T,

+ Vi dén ndm can bang nén:P+Tai+Tci =0 P+Tia +Toa + Tic + Toc =0

Toa N T - .
+D0{ o 2C:>T2A+T2c=0:>P+T1A+T1c=0
T, =Ty
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+Ma: Tia +Tis =2T1 = P+ 2T, =0=T, =g:>T1A =T =§
+ T hinh ¢6: sina :L:I—A:i
Jao*+orr T, 2T
= L = @ =T ~242N
J4*+0,5° 2T
Bai 8:
+ Céc luc duoc biéu dién nhu hinh v&
0)
AR FommTTmTmomomomomoso s
TAI i TBI
! Tial Tis !
TZA I TZB
v ﬁ
. Tai=Tia +Taa (TIA ™ ﬁ,TzA 1P )
+ Phan tich lyc cang cia moi sgi day: ¢ o _
Tei=Tis + T2 (TIB ™ P, Tz LP )

T, =Ty =T
Voi: T, =Tz =T,
T, =T, =T,

+ Vi dén ndm cén bang nén: P+ Tai+ Ter =0<> P+Tia + Toa + Tis + T2 =0

Toa N T - -~
+Do{ A 2 s Toa+Ts=0=P+Tir+Tiz=0
T2A=T2B

+ Ma: TIA+TIB=2T1:>13+2T1=0:>T1:§:>T =T =§

+ Tt hinh c6: sinazizialzszzlmN

2T 2

N L T, P . m, m
b) Tir cau a ta co: s1noc=—‘=—<:>s1noc=—g:> _._g
2sina

+ Ta nhan thay rang 0 < o < 90° = khi o ting thi sino ting = T gidm
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Bai 9:
+ Goi 1_513 1a hop cua 2 lyc 1_51, F3.

+ Tir @ suy ra goc tao boi hai luc Fi, Fs 1a o= 120°

+ Do 16n ctia hop 2 luc Fi, Fsla: -
O o

F, =/F? + F2 + 2F F,coso. = 10N

+ Goi B 1a goc giira hop luc Fis va Fi.
+ Theo dinh 1y ham cos ta co:

Lithaiid WL B P 0 ¢

COSp =
P 2F,F, 2

+ Vay F» va Fis cung tao voi Fi mot goc B=60° = F» va Fis cung chiéu nhau

+ Goi Fla hop ctia 2 luc Fis va Fa

+Vi F2 va Fi; cing chiéu nhau= F=F;3+F,=10+5=15N

+Vay F c6 phuong va chidu 14 phuong va chidu cua F» va ¢ do 16n1a F = 15N

Bai 10:

+ Vi F, lam vdi hai lyc Fy
va Fs nhiing goc bang nhau
va bang 60° nén F» ndm
chinh gitra hai luc Fiva Fs
nén goc giira 2 lyc Fi va Fs
la 120°.

+ Goi Fila lyc téng hop

cua 2 luc F va Fs

+Ta c6: F=[F? +F2 +2FFcosa = F=[E + F? +2F,F,cos120 = F,

+ Goi B 1a goc tao boi Fis va Fi.
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. Fl+F -F
+ Theo dinh 1y ham cos ta c6: cosp=--2—2—L
2E,E

FF+FE -F 1
$C0S62M2—362600
2F, .F, 2
+ Vay luc Fis trung voi F»

+Goi F1a hop ciia hai luc F» va Fis. Vi Fis T F. = F=F, +F, = 2F,

Dang 2. BAI TOAN LIEN QUAN PEN CAC PINH LUAT NIU-TON

> Dinh luét IT Niu-ton:
+ Biéu thirc dinh luat II Niuton: F, =ma (F, 1a hop luc, E, TTa)
+ Néuchicod mot luc F tac dung thi: F=ma
Trong do:
F 1a d6 16n cta luc tac dung, don vi la N
m 1a khdi luong cua vat, don vi 1a kg
a la gia toc, don vi 1a m/s?

Chu y:
v' Chon chiéu dwong 1a chiéu chuyén dong ciia vat.
v’ Lay diu (+) truée F khi F cung chiéu duong hay cing chiéu chuyén dong
v’ Liy dau (-) trude F khi F nguoc chiéu duong hay nguoc chidu chuyén
dong
v' Trong truong hop c6 nhiéu lyc tic dung thi phai biéu dién cac lyc tac dung
1én vat; viét biéu thtrc dinh luat II; sau d6 sir dung phwong phéap chiéu dé
chuyén sang dang dai sb.

v=v,+at
v Mot sb cong thirc dong hoc lién quan: {s = Vot + %a‘[2
v’ —vi =2as
2 Dinh luat III Niu-ton: Fa=—Fs (hai lyc Fa; Fs cung phuong, ngugc chiéu

vacung do lonF, =E;)

Vi du 1: Mot 6t6 khong chd hang c6 khi lugng 2 tan, khéi hanh vai gia toc 0,36
m/s2. Khi 6t6 chd hang thi khai hanh véi gia toc 0,18 m/s%. Biét rang hop luc tac
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dung vao 6t6 trong hai trudng hop déu bang nhau. Tinh khdi lwong cua hang hoa
trén xe.
Huwéng din
+ Khi xe khong cho hang: F =ma,
+ Khi xe ché hang c6 khdi luong Am: F, =(m, + Am)a,
+ Theo baira: F, =F, = (m, + Am)a, =ma,

< (2+Am)0,18=2.0,36 = Am =2 tén

Vi du 2: Mot 6t6 c6 khdi lwong 3 tan, dang chay vai van tdc vo thi him phanh, xe
di thém quéing dudng 15 m trong 3 s thi dimg hén. Tinh:
a) Van tdc vo.
b) DG 16n luc ham phanh. Bo qua céc luc can bén ngoai.
Hwéng din

v=v,+at 0=v,+3a vy =10(m/s)
a) Ta co: , = = 10
S=v,t+0,5at 15=3v, +4,5a az—?( /s”)

b) Chon chiéu duong 1a chiéu chuyén dong ctia xe
+ Biéu thuc dinh luat I Niu-ton: F =ma
+ Chiéu lén chiéu duong ta c6: —F, = ma < —F, =3.10° (—?] =F =10'N

+ Vay d6 16n cua lyc ham 1a F, = 10°N

Vi du 3: Mot vat co khéi luong 0,5 kg chuyén dong nhanh dan déu véi van tde dau
vo =2 m/s. Sau thoi gian 4s né di dugc quing duong 24 m. Biét vat ludn chiu tac
dung cua lyc kéo Fi va lyc can ¢6 d lon F.= 0,5 N.
a) Tinh d¢ 16n cua luc kéo.
b) Sau 4s do, luc kéo ngirng tac dung thi sau bao lau vat dung lai?
Huéng din
+ Chon chiéu dwong 1a chiéu chuyén dong

1 1
+Taco: s =V0t+Eat2 =S 24=2.4+5a.42 =a =2(m/sz)

: - - - +
+ Bicu thirc dinh luat I Niu-to: F, +F, =ma  (*) —
+ Chiéu (*) 1én chiéu dwong ta co: E —F =ma Lﬁ_F»
=F =F, +ma=0,5+0,52=1,5(N) Z

+ Khi lyc phat dong théi tac dung, liic nay xe c6 van tdc:
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v=v,+at=2+24=10(m/s)

+ Biéu thuc dinh luat IT luc nay: —F, =ma’ =a’ = —1(m / sz)
0-v

+ Vy thoi gian chuyén dong dén khi dung lai la: t=——=10s

a
Vidu 4: Luc F tac dung 1én mot vat trong khoang thoi gian At = 0,8 s 1am van tdc
ctia nd thay ddi tir 0,4 m/s dén 0,8 m/s. Luc khac F» tac dung 1én no trong khoang
thoi gian 2 s 1am vén tdc cua no thay déi tir 0,8 m/s dén 1 m/s (Fi, F>luén cing
phwong véi chuyén dong va co d6 1on khong ddi)

7 . A F <A ’ \ A A A I3 \
a) Tinh ti so lyc F—l biét cac lyc nay khong doi trong suot qua trinh.
2

b) Néu luc F, tac dung 1&n vat trong khoang thoi gian 1,1 s thi van tdc cua vat

thay d6i nhu thé nao.
Huéng dian
a, = 27V =0,5(m/s%)
a)Taco: v, =v, +at= P 3?:_1:5
a2=V2t_/V1=o,1(m/s2) 2 %

b)Tacd: v,=v, +a,t, & v, -V, =a,t, & Av, =a,t, =0,1.1,1=0,11(m/s)

Vi du 5: M6t xe lan chuyén dong trén mit phang ndm ngang véi van tde 50 cm/s.
Mot xe khac chuyén dong véi van tée 150 cm/s t6i va cham véi no tir phia sau. Sau
va cham hai xe chuyén dong véi cung téc do 100 cm/s. Biét rang trong sudt qua
trinh cac vecto van toc khong ddi ca phuong 1an chiéu. Hay so sanh khéi luong cua
hai xe.

Huéng din
+ Khi hai xe va cham nhau, theo dinh luat III Niuton ta co: Fi=-F

- - Vl — Vol V2 — Vo2
< mar =-m,ar < m, =-m,*——
t t

& m (Vi = Vo) =-m,(v: = ve2) (¥)
+ Chon chiéu dwong 13 chiéu chuyén dong cta xe 1, chiéu (*) ta co:

m, (v, = vy ) =—m,(V, —Vy,) = m, =m,

189



Vi du 6: Mot vat c6 khdi lvong m = 20kg dang dung yén thi chiu tac dung cua hai
Iirc vudng goc nhau va c6 d6 16n 1an luot 1a 30N va 40N.

a) Xac dinh d6 16n cua hop luc tac dung 1€n vat.

b) Sau bao lau van tdc cua vat dat dén gia tri 30 m/s.

Huéng din
+Taco: F=Fi+F, —2E 5 F= [ + F2 =50(N)
+ Ma: azizﬂ:LSm/s2 :tzzzﬂzu(s)
m 20 a 2,5

Vi du 7: Hiy xéc dinh va biéu dién cac
luc tic dung 1én mdi vat, tinh gia tde
ctia chung. Biét khdi luong cua cac vt
laM=3kg m=2kg, F=15 N va
trong qua trinh chuyén dong ching

khong ro1 nhau. Bé qua ma sat.
Huwdéng dan
+ Céc luc tac dung 1€n vat M gom:
=  Trong luc P
* Phanlyc N, cua mat ngang +
= Luyc day F

=  Phan luc 61 cla vat m

+ Cac lyc tac dyng 1én vat m gom:

= Trong luc P,

*  Phanlyc N, ciia mit ngang

=  Phan luc 62 cua vat M

+ Céc luc duoc biéu dién nhu hinh
f’ + ﬁ + Q + 13 = M*

+ Ta co: ﬁl : % - a

P2+ N; +Q, =ma:

+ Chon chiéu dwong nhu hinh v&.

Y . A Y . |~Q,+F=Ma,
+ Chi€u céc phuong trinh vec-to 1én chi€éu duong ta cé: (D)
, =ma,

+ Vi trong qué trinh chuyén dong ching khong roi nhaunéna; =a;=a  (2)
+ Theo dinh luat III Niu-ton ta c6: Q1 =Q.=Q 3)

. . . {—Q+F=Ma
+ Thay (2) va (3) vao (1) ta cé:
Q=ma
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—a= F =£=3(m/s2)
M+m 3+2

Vi du 8: Hai vat nho c6 khéi luong m; va m, dit trén

mit phang nam ngang khong ma sat. Gan vat m; véi m; My
mot 10 xo nhe roi ép sat vat m, vao dé 10 xo bi nén roi g B

budng ra. Sau d6 hai vat chuyén dong, di duoc nhiing
quang duong s, =1(m); s, =3(m) trong cing mét khoang thoi gian. Bo qua ma
sat. Tinh khéi lugng cda hai vat. Biétm, + m, =4 kg.
Huéng dian
+ Vi khong c6 ma sat nén hai xe s& chuyén dong thing déu
+ Ta co: s:vt:>s—1:&:ﬁ:l
s, v, v, 3

+ Mat khéc theo dinh luat III Niu-ton ta cé: F, = F;

v, =0 v,—0
< m, T =m, : < myv, =m,v,

==Y 3 m, =3m, (1)
mZ Vl
+ Theo dé ta c6: m, +m, =4 )

+ Gidi (1) va (2) ta c6: m; = 3kg va my = lkg
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BAI TAP VAN DUNG
Bail: Mot 6 to khdi lwong 2500 kg dang chay vé6i van tde vo = 36 km/h thi tit
may ham phanh. Luc hdm ¢6 d6 16n F = 5000 N. Tinh quang duong va thoi gian 6
t6 chuyén dong ké tir khi ham cho dén khi ding han.
Bai2: Mot xe co khdi lwong 1 tin, sau khi khéi hanh 10s di dugce quing duong
50 m.
a) Tinh luc phat dong cua dong co xe. Biét Iyc can 1a 500 N.
b) Tinh lyc phat dong cua dong co xe néu sau d6 xe chuyén dong déu. Biét
luc can khong doi trong subt qua trinh chuyén dong.
Bai 3: Mot doan tau dang di voi van toc 18 km/h thi xudng déc, chuyén dong
nhanh dan déu véi gia téc a = 0,5 m/s%. Chiéu dai cua ddc 1a 600 m.
a) Tinh vén tc ctia doan tau & cudi ddc va thoi gian tau xudng hét dic.
b) Doan tau chuyén dong véi luc phat dong 1a 6000N, chiu lyc can 1000N.
Tinh khéi lwong ctia doan tau.
Baid: Mot may bay khdi luong m = 5 tin bit dau khoi hanh va chuyén dong
nhanh dan déu trén duong bang. Sau khi di dugc 1km thi may bay dat vin tde 20
m/s.

a) Tinh gia téc cua may bay va thoi gian may bay di trong 100 m cudi cua

1km dudng bing dau.

b) Luc can tac dung lén may bay la 1000N. Tinh Iyc phat dong cua dong co.
Bai5: Mot vat c6 khoi lugng 2,5 kg, chuyén dong nhanh dan déu dudi tac dung
cua luc F, tr vi tri xuét phat, sau thoi gian t vat c6 van tdc 12 1 m/s va d3 di duoc
quing duong s = 10 m. Biét trong qué trinh chuyén dong luc F tac dung 1én vat
luén khong ddi. Tinh lyc F tac dung vao vit.

Bai6: Mot 6 t6 c6 khdi lugng 2 tin bit dau chuyén dong trén duong nam ngang
v6i mot luc kéo 20000 N. Sau 5s vén tbe cia xe 1a 15 m/s. Ly g = 10m/s%

a)  Tinh lyc can ctia mat duong 1én xe.

b) Tinh quang dudng xe di trong thoi gian noi trén.

Bai7: Mot luc tac dung vao vat trong khoang thoi gian 0,6 s lam vén tdc cua no
thay d6i tir 8 cm/s dén 5 cm/s (luc cing phwong véi chuyén dong). Sau dé, ting do
16n cua luc 1én gip doi trong khoang thoi gian 2,2 s (van giit nguyén huéng cua
luc). Xac dinh van toc cta vat tai thoi diém cubi.

Bai8: Co mot vat dang dang yén, ta lan luot tac dung cac luc c6 do 16n Fy, F»
va F; + F, vio vat trong cung thoi gian At. Néu véi luc Fi, sau thoi gian At n6 dat
van téc 2 m/s, con néu véi luc F, sau thoi gian At né dat van tdc 3 m/s.
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a) Tim ti s hai luc Ll
2
b) Véi luc c6 do 16n F, + F, thi ciing sau thoi gian At van toc vat dat duoc 1a
bao nhiéu?

Bai9: Tac dung luc F khong ddi theo phurong song song véi mit ban nhin lén
vién bi I dang ding yén thi sau At gidy n6 dat van tbc vi = 10 m/s. Lap lai thi
nghiém véi vién bi II (cung F nhu luc ddu) thi vat dat van téc v, = 15 m/s sau
khoang thoi gian At. Hoi néu ghép vat I va II rdi tac dung luc F (nhu cii) thi sau
khoang thoi gian At van tc ctia vat dat duoc 1a bao nhiéu?
Bai10: Luc F truyén cho vat c6 khoi lugng m; gia tdc a, =2 m/s%, truyén cho vt
¢6 khéi lwong m, gia tdc a = 3m/s%. Hoi luc F s& truyén cho vat c¢6 khdi lugng m
mot gia tdc 14 bao nhiéu trong cac truong hop sau:

a) m=m; +m

b) m=m; —m

¢) m=3m—2m

d) 2m=m;+m;
Bai 11: Mot vat c6 khdi lwong 2 kg, luc ddu dang ding yén. N6 bt ddu chiu tac
dung dong thoi hai luc Fi = 4 N va F, = 3 N. Biét goc giita chung 1a 30°. Tinh
quang duong vat di duogc sau 1,2 s
Bai 12: Mot thang may di 1én gom
3 giai doan co do thi van toc — thoi

gian nhu hinh v&. Biét khdi lugng

thang may trong timg giai doan. Lay 0 2 6 8

thang may 1a 500 kg. Tinh luc kéo t(s)
g =10 m/s%.

Bai13: Mot qua bong khdi lwong m=100g dugc tha roi tw do tir d6 cao
h=0,8m . Khi ddp vao san nhin bong thi niy 1én dung do cao h. Thoi gian va
cham la At=0,5s. Xac dinh lyc trung binh do san tac dung 1én bong ?

Bai 14: Vién bi 1 ¢ khbi lugng m chuyén dong voi van tdc 10 m/s dén va cham
vao vién bi 2 dang dung yén c6 khdi lugng 2m. Sau va cham vién bi 2 chuyén dong
v6i van téc 7 m/s cing hudng voi van tde trudc va cham cua vién bi 1. Xac dinh
huéng va d6 16n cua vién bi 1 sau va cham, biét ring trudc va sau va cham phuong
chuyén dong cua hai vién khong ddi

Bai 15: Mot vat co khdi lugng 50 kg, bit dau chuyén dong nhanh dan déu va sau
khi di duoc 50 cm thi ¢6 vén tdc 0,7 m/s. Tinh luc tac dung vao vét
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HUONG DAN GIAI VA PAP AN
Bai 1:
+Dbi vo = 36 km/h = 10 m/s
+ Chon chiéu dwong 14 chiéu chuyén dong

+ Biéu thirc dinh luat II Niu-ton: F. =ma

. 5 F
+ Chicu lén chiéu duong ta c6: —-F, =ma = a=——<= 3000 —2( /sz)
m 2500
vi-vg 0-10
+ Quang duong 6 t6 di dugc la: s = 0 = =25(m
Quang duong ' a2 2
+ Thoi gian chuyén dong dén khi dung lai: g=2"Yo :O_—21()25(s)
a -—
Bai 2:
1., 25 250 )
+ Ta co: S—Eat :>a—t—2_W_l(m/s ) — 5

+ Biéu thic dinh luat II Niu-ton: F+F. =ma (%) S

+ Chon chiéu dudng 13 chiéu chuyén dong (hinh v&)

+ Chiéu phuong trinh (*) 1én chiéu duong ta co: F— F=ma=F=F +ma

a) Khi lyc can Fc = 500N = F=F, + ma =500+10".1=1500N

b) Khi xe chuyén dong thang déu thi a =0 = F=F, = 500N

Bai 3:

+ D0oi: vo = 18 km/h =5 m/s

a) Goi v 1a van tdc tau cudi ddc, ta co: v* —v; =2as = v =,/2as + v, =25(m/s)

+ Thoi gian tau chuyén dong trén dbc: t = V=¥ _ 2(5)_55 =40(s)
a :
b) Biéu thirc dinh lut II Niu-ton: F+F, =ma (¥)
2 \ 0 =+
+ Chon chiéu duong 1a chiéu chuyén dong (hinh v¢) E—
+ Chiéu phuong trinh (*) 1én chiéu duong ta cé: E. E

F-F =ma «— } ’

_F-E__ 6000-1000

a 0,5

= m

=10000kg

Bai 4:
a) Goi a la gia toc ctia may bay, ta co:
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2 2
v -0’ =2as:>a=v—=i3=0,2(m/sz)
2s  2.10

+ Quang duong di duoc trong thoi gian t (ké tir lic xuét phat):

1, /2s
s=—at" =>t=,|—
2 a

+ Thoi gian may bay chuyén dong trén 1000 m va trén doan duong 900 m dau la:

(= /2.1000 —100s
2s 0,2
—
a 2.(1000—100)
t, = 03 =94,87s

+ Vay thoi gian chuyén dong ctia may bay trong 100 m cudi duong bang la:

Aty =t, —t, =5,13(s)

b) Biéu thirc dinh lut II Niu-ton: F+F, =ma (¥) +
+ Chon chiéu duong 1a chiéu chuyén dong (hinh v&) P E

+ Chiéu phuong trinh (*) 1én chiéu dwong ta cé: <C—[ﬁ—>

F-F =ma

= F=F, +ma=1000+5.10".0,5=3500N

Bai 5:
. , 5 V2 - V2 1-0 2
+ Gia toc ctia chuyén dong: a = L=——=0, OS(m /s )
28 .10

+ Luyc tac dung 1é€n vat c6 d lon: F=ma =0,125N

Bai 6:
+P6im =2 thn=2.10° kg

o q —v, 15-0
+G1at6cchuyénd©ngcﬁavét:a=V V°=—=3(m/sz)

t 5
a) Biéu thire dinh luét IT Niu-ton: F+ 1?c =ma *) +
A \ \ A 2 ~ \ ~ —
+ Chon chiéu duong 1a chiéu chuyén dong (hinh v¢) - .
+ Chiéu phuong trinh (*) 1én chiéu duong ta co: M
F-F =ma=F =F-ma=14000N 7

b) Quéng duong xe di trong thoi gian noéi trén: s = %a‘c2 = %.3.52 =37,5m
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Bai 7:
Vi Vo =5—_8=—5(cm/s2)

+ Gia toc lac dau: a, =
t 0,6

+Tacd: F=ma—=a :£ = khi lyc ting gap 2 thi a; = 2a, =-10 cm/s
m

e=-10=22"2= v, =—17(cm/s)

b

Vo~ Vg

+Laico: a, =

dau (-) chirng té van toc doi chiéu
Bai 8:
V=V, V

+ Gia toc ciia chuyén dong: a = =—
At At

i v
+Taco: F=ma=m—
At

@) Tir Fem—t oY1 2
F v, 3

b) FlJer=F<:>rn%+m£=ml:>V=Vl+V2 =5(m/s)

At At
Bai 9:
+Tacc’>:F=ml:>m=E
At v
FAt FAt FAt
+Dodé: m=m, +m, o= AL TA o YWY g/
vy, v, v, +v,
Bai 10:
. F
+Taco: F=ma, >m=—
al
. F F F
a)Khi: m=m, +m, < —=—+—=a=—12_—]2(m/s’)
a a a, a +a,
. F F F
b)Khi: m=m,-m, & —=—-—=a= 4% —6(m/s?)
a a a a,—a

1 2 2 1
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F 3F 2F aa

¢)Khi: m=3m, -2m, & —="—-"—=a=—"2_—=12(m/s’)
a a a, 3a, —2a,

&) Khi: 2m=m, +m, <= Foq 3% 0 6(m/s?)
a a, a, a, +a,

Bai 11:

+ Luc tong hop tac dung 1én vat: F= \/Flz +F; +2FF,cos30” =6,8N

+ Gia tbc cua vat: a :£:ﬁ=3,4(m/s2)
m 2

+ Quang duong vat di dugc trong thoi giant=1,2s: s= %a‘c2 =2,45m

Bai 12:
+ Chon chiéu duong huéng 1én
+ Vit chuyén dong voi gia téc a = ;tVo

+ Pinh luat II: F+P =ma chiéu 1én chidu duong =F-P=ma=F=m(a+g)

o an—Vozfzz(m/sz)
+ Giai doan 1: At 2

F—P=ma:>F=m(a+g)=6000N

QoYY :ﬂ:

+ Giai doan 2: At 2
F—P=ma:>F=m(a+g)=5000N
. a=Y" Yo Himss)

+ Giai doan 3: At 2
F-P=ma=F=m(a+g)=4000N

Bai 13:

+ Chon chiéu dwong huéng tir trén xudng

+ Van tdc cua bong khi cham san nha: v=,/2gh =4m/s

+ Vi nay 1én dung d6 cao h nén van téc khi nay 1én 1a: v =—v=—4m/s

+ Trong khoang thoi gian va cham t = 0,5s vén toc thay d6i tir v dén v/ nén gia tdc
cua qua bong dugc xac dinh boi cong thuc:

/
a=— . Y _l6m/s?
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+ Luc tac dung 1én qua bong: F=ma =—-1,6N

+ Luc nay ciing chinh 1a lyc do san nha tic dung 1én qua bong, diu (-) ching to luc
F ¢6 chiéu hudng 1én.

Bai 14:

+Goi F, 1a lyc do vién bi 1 thc dung 1én vién bi 2 khi va cham; F, 1a luc do vién

bi 2 tac dung 1én vién bi 1 khi va cham.

+ Theo dinh ludt I1I Niu-ton ta c6: F, = -F, Voi +
S O—> O
< ma 2m;®m7'_;0] 2m72_;02 /flgx :\f@” g
—_ = 1 2
: z t t O— O— .
SV, = Vo ==2(V, ~ Vo) (*)

+ Chon chiéu dwong 13 chiéu chuyén dong ban dau cua vién bi 1, chiéu phuong
trinh (*) 1én chiéu duong ta c6: v, —v,, =2V, =V, =V, —2V, = v, = —4m /s
Bai15: Vi vét bt dau chuyén dong nhanh dan déu nén = vo = 0

v —v, V_2 0,7

+Laico: vi—vp=2as=a= =
2s 2s  2.0,5

=0,49m/s’

+ Theo dinh luét II Niuton ta ¢6: F=ma =50.0,49 =24,5N

+ Vay luc tac dung 1én vat 1a 24,5N

Dang 3. CAC LUC CO HQC THUONG GAP
Loai 1. Luc héap din
a. Dinh luit van vat hiap din
+ Luc hip din giira hai chit
diém c6 do 16n ti 1¢ thuan
v6i tich khéi luong cua
chung va ti 1& nghich voi
binh phuong khoang cach

gitra chiing.

e m,m
+ Do lén: F,=G—-2

*)

1'2
Trong d6: m;, m; 1 khoi lugng ctia 2 chit diém, don vi 1a kg;
r 1a khoang cach giita 2 chit diém, don vi 1a m;

G = 6,67.10""" N.m?/kg? 14 hing s hap dan.
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v' Luyc hap dan giita hai chat diém 13 lyc hat, c6 phuong nam trén duong ndi
hai chit diém. Trong hinh v& trén F» 13 luc do chét diém 2 hat chat diém 1,
F 12 luc do chét diém 1 hat chét diém 2.

v" Do G rat nhé nén Fyq chi dang ké voi cac thién thé, hay hanh tinh.

v' Dibu kién dé ap dung cong thirc (*):

»  Khodng cdch giita hai vét phdi rat I6n so véi kich thuée ciia ching
(vdt coi nhur chdt diém).

»  Cdc vdt dong chdt va c¢é dang hinh cau, khi @6 r la khodng cdch
gitta hai tam va lyc hdp dan nam trén dwong néi hai tam va dat
vao hai tam do.

b. Biéu thirc ciia gia toc roi tw do
+ Luc hép dan do Trai Dt tac dung 1&én mdt vat goi l1a trong luc cua vat do.
+ Trongluc: P=mg < mg= Gﬂ = g=G——— (gia toc roi tu
(R +h)? (R+h)’
do ¢ d0 cao h)

+ Gan mit dat (h << R) nén gia toc la: g, = G% (v6i M 1a khéi luong Trai

Dit, R 1a ban kinh Trai Dat, h 1a d6 cao so v&i mat dét)
*  Trong luc P cb:
e Diém dit: trong tam
e Phuong thing ding, chiéu hudng xudng dudi.
e DJlon: P=mg

Vi du 1: Biét gia toc roi tu do tai mat dat g, =10m/s® va ban kinh Trai Dat
R =6400km .

a) Tinh khoi lugng ctia Trai Pat. Liy G = 6,67.10""" N.m?¥/kg>.

b) Tinh gia tdc roi tu do & d6 cao bﬁng ntra ban kinh Trai Dat.

¢) O dd cao nao thi gia toc roi ty do bang 6,94 m/s2.

Huéng dian
RZ 10.(6400.10°)
£o ) ) 24
a) Taco =G—=>M= = ~6,14.107k
) S0 = R0 G 6,67.107" g
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b) Gia tc roi tw do & d6 cao h: g, =G M

(R+h)2
2 2 2
+Suyra:g—h=(ij :>gh=g0( R j =10 _ R =ﬂz4,44m/s2
go R+h R+h R +0,5R 9
.o Y an M
¢) Gia toc roi ty do ¢ d§ cao h: g, = G———.
(R+h)

2
+ Suy ra: g—hz(ij —h=R [0 —R =1280(km)
g \R+h &h

Vi du 2: Trai Dat c6 khéi luong M = 6.10%*kg, Mat Tring c6 khdi luong m,; =
7,2.10%kg. Ban kinh qui dao cua Mat Trang 1a r = 3,84.10°m. Tai diém nao (vat
cach Trai Dt mot doan bao nhiéu) trén dudng théng ndi tam cua chung, dé vat bi
hut vé phia Trai Dat va Mat Trang véi nhiing lyc bang nhau?

Huéng din
+ Goi r 1a khoang cach tir Trai DAt dén Mt tring, khoang cach tir vat dén vat Trai
Dit 1a x thi khoang cach tir vat dén Mt Tring 1a (r — x). Didu kién: x <3,84.10°m

o
___________ f_©_>—__
F» Fi '
A Sl Sl >
X r—Xx
A . Mm, m,m, r—x m,
+Theoderataco: F=F, =>G——= > =
X (r—x) X M

m
e x| 1+ |~L |=r=>x=—"—=346.10°(m)
M m,
I+, —
M

Vi du 3: Mot vat khi & mat dat bi Trai D4t hat mot luc 720N. O d6 cao h =% S0
voi mit dat (R 1a ban kinh Trai Dat), vt bi Trai DAt hut voi mot luc bang bao
nhiéu ? Biét gia toc roi tr do & sat mit dt bang IO(m/sz) .

Huéng din

Mm
g (1)

+ Luc Trai DAt hat vat khi vat & trén mat dit: F=G
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Mm

+ Luyc Trai Dat hit vat khi vat & d6 cao h: F, =G———
(R+h)

2

. E R Y
+ Lay (2) chia (1) taco: 2=
y (2) (D E (R+hj

2 2
=F =F. R =720. _ R =320N
R+h R +0,5R

Vi du 4: Tinh gia téc roi t do & d6 siu z so véi mat dét. Biét khoi luong Trai Dat
1a M, ban kinh Trai D4t 1a R, hing s6 hap din 13 G. Xem nhu khi lugng Trai Dat
phan bd déu. Ap dung khi: z = 300m, R = 6400km, M = 6.10**kg, G = 6,67.10""!
N.m?/kg?

Huéng dian
+ Goi M 14 khéi lugng Trai Dét tinh tir d6 sdu z vao tam, vi khdi lwong Trai Dat

A 1A Ak A , M’ M M’ M M’
phanbodeunentaco:—z—/<:>4 =7 S —=—7
A —nR’ —Tc(R—z)3 R (R-2)
3 3

L . mM’

+ Lyc hap dan gitra vat m va Trai Bat M’ 1a: F, =G———
(R-2)
+ Luc hap dan nay dung bang lyc hat Trai Dat M’ tac dung 1én m: P/ = mg/
mM’ mM  (R-z)
———=mg' &G 2( 3) =mg’
+Dods: 4 (R-2) (R-z)° R
M
=g =T (R-7)

Y

+Ap dung: g’ = (I}{l\;[ (R-2)~9,77m/s’

Chu y: C6 thé ap dung cong thirc gin dung trong truong hop z << R. That vay:

GM _

/
R-z=R=g = R g-

Vi du 4 ta thiy rang z=300m <<R =6400.1°'m=¢' ~ g,

Vi du 5: Tinh gia tde roi tu do & d6 sdu z so v4i mat dat. Biét gia tde roi tu do & do
cao h so v6i mit dit gy, ban kinh Trai D4t 1a R. Xem nhu khéi lvong Trai Dét phan
b6 déu. Ap dung khi: z=300m, R = 6400km, h = 3200km, g, = ?m /s*.

Huwéng din
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+ Tu vi du trén ta da rut duoc cong thirc tinh ra tdc roi tu do & d6 sdu z va dd cao h

(R-7)

)(?I

0
so v6 mat dat la:

R z
R g R-2z)(R+h) R-2z)(R+h)
+ Viy ta co: g RV ( )I£3 ) :>gZ=gh( )I£3 )
(R+hj
) 400 — 4 200)
+ Ap dung: gzzﬂ.(6 00-0.3)(6 00+3 00) 9 .99953m /s’
9 (6400)

Chi y: C6 thé ap dung cong thirc gin diing trong trudng hop z << R. Thét vay:
R +h)’ ?
( ) _@(6400+3200J lom/s

R-z~R=9o ~ -
LR Y 9 6400

Vi du 6: Hai qua cau gidng nhau cé cung
khdi lugng m = 50 kg, ban kinh R = 10 cm.
biat 2 qua cAu cach nhau mdt doan x nhu
hinh, v61 x = 40 cm.

a) Xac dinh lyc hp din giira hai qua cau. Ly G = 6,67.10""! N.m?/kg?

b) Xac dinh x dé luc hip dan giira hai qua cau 16n nhét. Tinh gia tri cuc dai

do.
Huéng din
2
a) Luc hap dan giita hai qua cau: E.= Gm—2 =4,63.107 (N)
(2R + x)
mZ
b) Taco: Ky, =G———
(2R + x)

= F,, =max < (2R +x)’ =min

m2

=>x=0=>F, =G——=4,169.10°(N
hd (2R)2 ( )
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Loai 2. Luc dan hdi
= Dinh luit Huc
+ Noi dung: Trong gidi han dan hoi, d6 1on ctia lyc dan hoi cua 10 xo ti 18
thudn v6i do bién dang cua 16 xo.
+ Biéu thirc d9 16m: F,, =k.|Al|; Véi |Al=|0—¢]

Trong do:
= Hésd tilé k goi 1a do cting (hay hé sé dan hdi), don vi 1a
N/m. Lo xo0 nao co k cang 16n thi cang cung, cang kho bi
bién dang.
= |Af] 1a 46 bién dang ciia 16 xo (40 dan hay nén cua 10 xo);
¢, 1a chiéu dai ty nhién (khi 16 xo chua bién dang) va ¢
chiéu dai khi 10 xo bién dang; don vi 1a m.
+ Pic diém:
=  Diém dit: ¢ vat gy ra bién dang dan hoi cia 10 xo.
=  Phuong: tring vai truc cia 10 xo.
*  Chiéu: nguoc véi chiéu gay ra su bién dang.

Chu y:
v' Khi 16 xo0 bi bién dang nén thi
luc dan héi 1a Iyc day hudng Fan Fan

ra phia ngoai cta 10 xo. 16 xo dén

v" Khi 16 xo0 bj bién dang dan thi
Iy dan hoi a lyc kéo huong £ e B0 0
vao phia trong cua 16 xo.

v' Khi treo vat thang dtmg, lic vat can bang ta c6 (hinh a):

P=Fo mg=k|Al=k|(— (|

v/ Khi 10 xo dit trén mit phang nghiéng mot goc a, lic vat can bang ta co

(hinh b): F=Psina < k|A€| =mgsina < k|€ —£0| =mgsina
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+ Khi hai 10 xo k; mic nbi tiép 16 xo k, thi (hinh ¢, d):

{Fdh = F(l)dh = F(Z)dh 1 1 1 k, .k,

> —=—+—=k, = .
A=Al +AL, k, k k, k; +k,

+ Khi hai 16 xo k; méc song song 10 xo k thi (hinh e):

F, =F,. +F
dh ()dh T *(2)dh - kss =k, +k,
A=Al =Al,
7 kl k2 m
A/ 0000000 ™" (000000 -
Hinh ¢
ki 2 ko

[
RIS

]
=
]

Hinh d

Vi du 7: Mot 10 xo khi treo vat m = 200g thi dan 5 cm. Cho g = 10 m/s?.
a) Tinh d¢ ciing cua 10 xo.
b) Khi treo vt c6 khdi lugng m thi 16 xo din 4 cm. Tinh m,.
¢) Khi treo mét vat khac c6 khdi lwong M = 500g thi 16 xo din ra bao nhiéu?
d) Khi treo thém vat Am = 100 g thi 16 xo ddn bao nhiéu? Tinh chiéu dai 16
xo khi d6. Biét chiéu dai tw nhién la ¢, =22,5(cm).
Huéng din
a) Khi vt ¢ vi tri cdn bang: P=F < mg = k.|Af|

A
mg 0,2.10 |
:m: o5 ~4ON/m o
) VA
b) Khi treo m, thi: P, =F, < m,g =k|A/| VRO
k|az,|  40.0,04 v
=>m = | 1|= O,O =0,16kg=160g
g
¢) Khi vat M cén bang: P, =F, < Mg=k/|A/,|
:>M3=%:0’5'10=O,125m=12,5cm

d) Khi treo thém Am thi: (m +Am)g= k.|A€4|

204 Hinha



m+Am)g  (0,2+0,1).10
k40
+ Chicu dai ctia 16 xo khi d6 la:
(=0, +|Al,|=22,5+7,5=30(cm)

=|at,| _ =0,075(m)=7,5(cm)

Vi du 8: Mot vat c6 khdi lwong m = 0,5 kg
duoc g:fm vao mot dau cua 10 xo ¢6 dé cung

k= 40(N/m) dat trén mat phang nghiéng mot

goc a=30°, khong ma sat vat & trang thai

dung yén nhu hinh bén. Liy g=10m/s

a) Tinh d¢ dan cua 16 xo khi vét can bang.
b) Tinh chiéu dai cta 16 xo khi vét & vi tri can bang. Biét chiéu dai ty nhién 1a
l,= 23,75(cm) .
Huwéng din
a) Chon truc toa d§ Ox trung véi truc cua truc 10 xo, chiéu hudng tir vi tri can béng
vé phia 10 xo dan.

+ Khi vat & vi tri can bang O, 16 xo bi ddn mot doan A¢ nén luc nay luc dan hdi c6
chiéu nhu hinh veé.
+ Cac luc tac dung 1€n vat gém:

= Trong luc P ¢o phuong thing dung, c6 chidu hudng xudng

*  Phanluc N ciia mit phang nghiéng, c6 phuong vudng goc véi mit phang

* Luyc dan hoi Fan ctia 10 x0
+ Khi vat & vi tri can bang thi: Fa + P+ N =0
+ Chiéu lén tryc Ox ta c6: —F, +P, =0

< —F, +Psina=0= k|A€| =mgsino

mgsin o

=|Al]= =0,0625m = 6,25cm

b) Chiéu dai cta 10 xo khi vt & vi tri can bang la:
(=0, +|Al|=23,75+6,25=30(cm)

Vi du 9: M6t 10 xo duoc treo thing dung, phia dudi treo qua can c6 khdi luong
m, =200g thi chiéu dai cta 16 xo 14 ¢, =30cm. Néu treo thém viao mot vat

m, =250 g thilo xo dai ¢, =32 cm. Ly g = 10 m/s.
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a) Tinh do cting k va chiéu dai ¢, cta 10 xo khi khong treo vat (chiéu dai tu
nhién).

b) Néu dung 16 xo0 noi trén dé treo vat m = 125 g thi d6 dan va chiéu dai cua
10 xo0 khi vat ¢ vi tri can b?mg la bao nhiéu?

Huwéng din
a) Khi treo vat m; thi: Aglz%azl—%:%@o,s—%:% (1)
. A X (ml +m2)g
+ Khi treo thém vt m; thi: A/, ==
+
QKZ_KOZWQOJQ_%:“S )

. k=125(N/m)
+ Gidi (1) va (2) ta cé:
ly,= 0,284(m) = 28,4(cm)
+ Vay d6 cung cua 10 xo 1a 125 N/m va chiéu dai tu nhién cua 16 xo 1a 28,4 cm
b) Khi treo vat m thi: A/ = mg _0,125.10 0,01(m)=1(cm)
k 125
+ Chiéu dai cua 16 xo khi d6 1a: ¢= ¢, + Al =28,4+1=29,4(cm)
Vi du 10: Hai 16 xo khdi luong khéng dang ké, do cing
lan luot 1a ki, ko, ¢6 clng chiéu dai tw nhién /. Hai 10 xo
dugc ghép song song nhu hinh v&. Pau dudi hai 16 xo ndi
v6i vat c6 khdi luong m.
a) Tinh d6 cung tuong duong cua hai 16 xo khi ghép
song song.
b) Tinh chiéu dai cua 10 xo khi vat & vi tri can béng,
cho ki = 100 N/m, k, = 150 N/m, ¢, =20(cm),
m =lkg. Liy g =10 m/s%
Huéng dian
a) Tacod: F, =F +F, © kAl =k Al, +k,Al,
+Laico: Al =Al, =Al =k =k, +k,
b) B0 cing cua hé 16 xo: k =k; + ko =250 N/m

+ Khi hé can bing: F,, =P <> kAl =mg = A/ =%: 0,04(m) = 4(cm)

+ Chiéu dai cua 16 xo khi vat & VICB: £ =/, +Al=24(cm)
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Vi du 11: Hai 16 xo khéi luong khong dang ké, do
ctmg lan luot 1a ki, ko, chiéu dai tu nhién tuong tng la
04, =20(cm), £, =25(cm). Hai 10 xo dwgc ghép ndi
tiép nhu hinh v&. PAu dudi hai 10 xo ndi voi vat co
khéi lugng m.

a) Tinh d§ cing twong duong cua hai 16 xo khi

ghép ndi tiép.

b) Tinh chiéu dai téng cong cua hai 10 xo khi vat & vi tri cAn bang, cho

k, =80N/m, k» = 120 N/m, m = 600g . Liy g = 10 m/s>.

Huwéng din
a)Tacod: F, =F =F,

+Laicod: Al=Al, +AL, <:>£=5+£:>l=i+iz>km _ Kk,
kK k k k kK K, +k,
o Kk,
b) D6 cling cuia hé 10 xo: k,, =——2—=48(N/m)
k, +k,

mg

+Khi hé can bang: F,, =P < kAl =mg= Al =" 0,125(m)=12,5(cm)

+ Chiéu dai ciia 16 xo khi vat  VICB: ¢ =/, +(, + Al =57,5(cm)
Vi du 12: Mot 10 xo ¢6 khéi lwong khong dang
ké, ¢6 do cing k = 100 N/m, chiéu dai ty nhién
l,=20cm.

a) Tinh d0 cing ciia mdi nira 16 xo. Biét
rang d6 cimg ti 16 nghich v6i chiéu dai
cua 10 xo.

b) Treo 2 vat ning cung khdi lugng
m=100 g vao diém cudi B va diém

chinh giita C cta 10 xo thi chiéu dai cua
10 x0 1a bao nhiéu.

¢) Cit 1o xo thanh hai phan bang nhau rdi dem gép song song hai 16 xo v6i

nhau. Treo vat M = 200 g vao hé 16 xo vira ghép thi 160 xo dan bao nhiéu.

Tinh chiéu dai caa mdi 16 xo khi do.
Huwéng din
k,..AC=kAB

a) Vi do cimg ti 1& nghich v6i chiéu dai nén:
k.;.CB=k.AB
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K, =2k =200(N/m)
ke =2k =200(N/m)

b) Nira trén cua 10 xo chiu tac dung cua khdi lwong 2m nén do bién dang cua phan
AC la:

+ Vi AB =2AC = 2CB nén ta co: {

2mg 0,1.10
Al ="—="""0-0,01(m)=1
o2k 100 -01(m) =1(cm)

+Nua dudi cua 16 xo chi chiu tac dung cua khdi lvgng m nén do bién dang ctia
phan CB la:

mg 0,1.10

l,=—2=

2k 200
+ Do dan tong cong ctia 1o xo 1a: Al =Al, +Al, = 1,5(cm)
+ Chiéu dai ctia 16 xo: £=/¢,+Al=21,5(cm)
¢) Khi cét 16 xo thanh hai nira theo cu a ta co: k; = k, = k =200 N/m
+ D0 cung cua hé 10 xo ghép song song:

ks = ki + k2 =400 N/m

+ D0 dan cua 10 hé 10 xo:

= 0,005(m) = 0,5(cm)

ac=Me_0210 4 405(m)=0,5(cm)
k., 400
+ Chiéu dai ctia mdi 16 xo khi vat & vi tri cn bang:
1

€=?°+A€=10,5(cm)

Vi du 13: *Mot co hé nhu ve, gém bdn

thanh nhe ndi voi nhau bang cac khép

va mot 10 xo nhe tao thanh hinh vuéng
va chidu dai 16 xo khi do 1a £=10 em. A < 000000000
Khi treo vat m = 0,5 kg vao moc treo tai
O thi goc nhon giita thanh la o = 60°.
Lay g = 10 m/s% Tinh d6 ctng k cua 16
XO.

Huwéng din
+ Chiéu dai ban dau ctia 10 xo khi chua treo vat la: = AB=9,8(cm)

+ Vi OACB 12 hinh vuong, suy ra: CA=CB= L

N
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+ Khi treo vat nang m, 10 xo bi nén & ca hai dau
nhitng d9 dai bang nhau hay lyc dan hdi tac
dung vao cac diém ndi A, B 1a nhu nhau.

A s , F2+T1+f2=0
+ Khi hé can bang, taco: 3. _  _
P+T;+Ts=0
+ Vi T2 = T4 va do tinh déi xtng ciia co hé nén
T3:T4VéT1=T2nén:>T1:T2=T3:T4.

| F, =2T,sin30°
+ Do d6: = F, =Ptan30° ) _
P =2T, cos30° P
+ Vi CA = CB va goc C = 60°, suy ra tam giac CAB déu. Do d6 do dai méi cua 1o
1

xo khitreo vatla: /,=CA=CB=—=

NG
+ D0 nén tong cong cta 10 xo 1a: Al=0—1 —E—L—E(I—Lj
C C : . N

+ Lyc dan hoi do 10 xo tac dung vao cac di€m noi:

1
F=F =F, =kAl=k/| | -— 2
1 2 [ \/E] ( )
Tir (1) va (2) ta c6: P.tan30° = ke[ 1— - | = k = £a030"
V2 5(1- 1 ]
V2
:k:mg.tanSO :O,S.IO.tan30 ~98,56N /m

s

Loai 3. Luc ma sat
= Luc ma sat nghi
+ Xuét hién & mat tiép xUc cta vat véi bé mat, dé gitr cho vat dung yén trén
bé mit do.

+ Néu lyc tac dung F ¢6 phuong song - >

song mdt tiép xac thi Fms can bang véi A

F.

+ Néu luc tac dung F khoéng song song

voi mat tiep xtic thi Fusa can bang véi
thanh phan cta lyc song song v&i mat

tiép xuc. ) N SEE F.

\
|
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+ Luc ma sat nghi cuc dai ti 1€ véi do 16n
cua ap lyc (hay phan lyc):
Fmsn—max = “n 'N
(V6i pa 12 hé s6 ma sat nghi cyc dai, N 14 ap luc hay phan lyc)
+ Vay ta ludn c6 diéu kién ciia lyc ma sat nghi la: Foo S, N
= Luc ma sat trugt
+ Xqét hién tai bé mit tiép xuc kl}i c¢6 chuyén dong N
biém dat: 1&€n vat, sat bé mat tiép xuc

A A Fmo [Tl
Phuong: song song véi bé mit tiép xiic DU, | HE
Chiéu: nguogc chiéu véi chidu chuyén dong
Do 1on: Fms= N

Trong dé: i 13 hé s6 ma sat truot; N 1a ap lyc hay phan luec.

+ + + +
ol

v Néu vat & trén mit ngang va chi chiu tac dung cua trong luc P, phan lyc
N va luc ma sat Fus thi:
N=P=mg = Fns = pumg.
v Néu vat & trén mat nghiéng va chi chiu tac dung cua trong luc p , phan luc
N va luc ma sat Fums thi:
N = Pcosa = mga. = Fpns = umga.
v' Néu c6 thém nhiéu lyc khac thi ta phai biéu dién cac luc tac dung 1én vat
sau d6 viét biéu thirc dinh luét IT Niu-ton rdi chiéu 1én cac truc Ox va Oy.
v" Luc ma sat truot khong phu thudc vao dién tich tiép xtc va toc do cua vat,
ma no chi phu thudc vao vt li€u va tinh trang cia hai mat tiép xuc.

Vi du 14: Bat mot vat khdi lwong 50 kg trén mat san ngang.
a) Tac dung lén vat theo phurong ngang mot luc c6 d6 16n 100 N thi vat van
dang yén. Tim hudng va do 16n ctia lyc ma sat tac dung vao vat luc do.
b) Gidi lai cau a trong truong hop luc F tao voi phuong ngang mét goc 60°
chéch lén.
¢) Néu mudn vét chuyén dong can phai tic dung vao vt theo phuong ngang
mot luc ¢6 do 16n tdi thidu bang 150 N. Khi vat da chuyén dong néu tac
dung vao vat theo phuong ngang mot luc c6 do 16n 125 N thi vat s&
chuyén dong th:fmg déu. Tinh hé s6 ma sat nghi cuc dai va h¢ s6 ma sat
trugt. Lay g = 10 m/s2.
Huéng din
a) Khi tac dung mot luc F = 100N theo phuong ngang ma vat van dimg yén thi:
Fnsn =F=100N
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+ Vay luc ma sat nghi khi d6 c6 d6 16n 100 N va ¢6 chidu nguge voi chidu cua F
b) Khi lyc F tao véi phuong
ngang mot goc 60° chéch 1én, ta
phan tich F thanh 2 thanh phan:
thanh phan Fs song song va thanh Fuen

-

phan F. vuong goc véi mat ngang
nhu hinh bén.

+Khid6 F, =F, =F.cos60° = 50(N)
¢) Vat dang ding yén, tac dung mét luc theo phuong ngang c6 do 16n tbi thiéu
bang 150 N 1am cho vét chuyén dong = Fugnmax = 150 (N)

+Laico: F =p,.N

msn—max

F
+ Mat khéc trén mat ngang thi phan luce N=P=mg=p =" =(,3
mg

+ Khi vat da chuyén dong, néu tac dung mét Iyc F = 125N theo phuong ngang thi
s& 1am vat chuyén dong thing déu = Fue = F = 125 (N)
. F
+Laico: F  =puN=pmg=nu=-—"-=0,25
mg

Vi du 15: Mot vat c6 khéi luong m = 8kg chuyén dong thing déu trén mit san
nam ngang dudi tac dung cua luc kéo F = 16N c¢6 phuong song song v4i mat san.
Xéc dinh lyc ma sat va hé s6 ma sat gilia vat va mat san. Léy g=10m/s?.
Huéng dian

+ Chon hé truc toa d6 Oxy nhu hinh vé
+ Cac lyc tac dung lén vat gom:

=  Trong lyc P,cod phuong thang dtng, chidu huéng xudng.

=  Phan lyc N vudng goc véi mat tiép xuc, chiéu hudng 1én.

* Luckéo F

=  Luc ma sat trugt Fonst
+ Ap dung dinh luat IT Niuton:

F+Fums +P +N =ma

+ Vi vat chuyén dong thing déu nén

giatbca=0= F+Fm+P+N=0
+ Chiéu lén Ox taco: F—F, =0 =F,_ =F=16N

.4 F
+ChiculénOytaco: N-P=0=>N=P=F =pP=pmg=>nu=-"=0,2
mg
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BAI TAP VAN DUNG

Bail: Cho gia tdc trong trudng & d6 cao h nao do 1a g = 2,5(m/52) . Biét gia tdc
trong truong trén mat dat l1a g, = IO(m/s2 ) Biét ban kinh Trai DAt
R =6400(km). Hay xac dinh d9 cao h.

Bai 2: Tinh gia tdc roi tu do trén mit Sao Hoa. Biét ban kinh Sao Hoa béng

0,53 lan ban kinh Trai Dat, khdi lugng Sao Hoa bang 0,11 khéi lugng Trai Dat, gia

tc roi tu do trén mat dat 1a lO(m/sz) . Néu trong Iugng clia mot nguoi trén mat dat

1a 450N thi trén Sao Héa co trong lugng 1a bao nhiéu?

Bai 3: Tinh gia tdc roi tw do & do sdu z so v6i mat dat. Biét gia tdc roi tu do tai
mat dat 1 go, ban kinh Trai Pt 1a R. Xem nhu khéi luong Trai Dat phan bd déu.
Ap dung khi: z=200m, R = 6400km, go = 10 m/s?.

Bai4: Mot qua cdu trén mat dit co trong lwong 400N. Khi chuyén né dén mot
diém cach tam Trai Dat 4R (R 13 ban kinh Trai D4t) thi n6 c¢6 trong lugng bang bao
nhiéu?

Bai5:  Luc hut cua Trai Dat dit vao mot vat & mat dat 1a 45N, khi & d6 cao h 1a
5N. Cho ban kinh Trai DAt 12 R. D6 cao h 1a bao nhiéu ?

Bai 6: Biét gia tde roi tu do trén mat dat 1a g, =9,8(m/s2). Biét khoi lugng

Trai Dat gap 81 khdi lugng Mat Trang, ban kinh Trai Dt gap 3,7 ban kinh Mt
Trang. Tim gia toc roi ty do trén bé mit cia Mit Tring,

Bai7: Hoi ¢ do cao nao trén Trai Dét, trong luc tac dung vao vat giam 2 14n so
v6i trong luc tic dung 1én vat khi dit & mat dat. Cho ban kinh Trai Dt 1a
R =6400(km).

Bai8: Tinh luc hip din giita hai tau thuy, mdi tau c6 khdi lugng 15.10* tin khi
chung & cach nhau 1km. Cho G = 6,67.10""! N.m¥kg2. Luc d6 ¢ 1am ching tién lai
gan nhau khong ?

Bai9: Mot vat c6 khéi lugng 3,6kg, & trén mat dat co trong lugng 36N. Pua vat
1én do cao cach mit dat mot doan 2R thi vat ¢6 trong lugng 1a bao nhiéu ? BiétR 1a
ban kinh Trai Dat.

Bai 10: Mot vat ¢ Trai Dat co khdi lwong 12kg. Pua vat d6 1én Mit Tring thi
trong lugng cta vét 1a bao nhiéu ? Lay gia tdc trong truong tai mat dét 1a g, =10

\ . A \ A o - M 1 A . A \
(m/sz) va gia toc trong truong trén Mat Trang bang s lan gia toc trong truong

trén Trai DAt.
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Bai 11: MJot vé tinh nhan tao c6 khdi lugng 200kg bay trén mdt quy dao tron céd
tam 1a tim cua Trai Dit, c6 d6 cao so v6i mat dit 13 1600km. Trai Dat c6 ban kinh
R = 6400km. Hay tinh Iyc hip din ma Trai Dét tac dung 1én vé tinh, 1dy gan ding
gia tdc roi ty do trén mat dat 1a g = IO(m/s2 )

Bai 12: Hai chét diém c6 cung khéi lwong m; = my = 1kg dugc dit tai hai diém A
va B cach nhau mot doan béng AB = 10cm. Chit diém thi ba c6 khoi lugng m3 =3
kg dugc dit tai C voi AC = 8cm va BC = 6 cm. Tinh lyc hép dan tong hop do hai
cht diém tai A va B tac dung 1én chét diém m; dit tai C. Ldy G = 6,67.10™"!
N.m%kg>.

Bai 13: Khoang cach trung binh giita tim Trai D4t va Mt Trang bang 60 lan ban
kinh Trai Dat. Khéi lugng Mit Trang nho hon khéi lugng Trai Dét 81 1an. Tai
diém nao trén dudng thing ndi tAm cua chung, luc hit cua Trai DAt va Mt Tring
tac dung 1én mdt vat can béng nhau ?

Bai 14: *Trong mot qua cau

bang chi ban kinh R, ngudi ta d

khoét mot 16 hinh cAu ban [

kinh % Tim lyc do qua cau

tac dung 1én vat nhé m. Trén
duong ndi tdm hai hinh cu,
cach tm hinh cau 16n mot
khoang d, nhu hinh v&. Biét
khi chua khoét qua cau co
khéi lugng M.

Bai 15: *Trong mot qua ciu
bang chi ban kinh R, ngudi ta
khoét mot 16 hinh cAu ban

kinh % Tim lyc do qua cau

tac dung l1én vat nhéd m. Trén
duong ndi tam hai hinh cau,
cach tdm hinh cau 1én mot
khoang d, nhu hinh v&. Biét
khi chwa khoét qua ciu c6
khéi lwong M.

Bai 16: *C6 hai chét diém c6 cung khéi luong m dit tai hai diém A, B (AB = 2a).

Mot chét diém khac khdi lwong Am ¢6 vi tri thay dbi trén dudng trung truc AB.
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a) Xac dinh luc hip din tdng hop tac dung 1én Am theo m, a, Am va theo
khoang cach x tir Am t6i trung diém I ctia AB.
b) Xac dinh x dé lyc hap dan tong hop trén co gia tri 16n nhét. Tinh gia tri 16n
nhat do.
Bai 17: Mot 10 xo khi treo vat m = 100g thi ddn 2 cm. Cho g = 10 m/s>.
a) Tinh d6 cing cua 10 xo.
b) Khi treo vat co khdi lugng m; thi 16 xo dan 2,5 cm. Tinh m;.
¢) Khi treo mét vat khac co khéi lugng M = 250g thi 16 x0 dan ra bao nhiéu?
d) Khi treo thém vat Am = 300 g thi 16 xo ddn bao nhiéu? Tinh chiéu dai 16
xo khi d6. Biét chiéu dai tu nhién 1a ¢, =22(cm).
Bai 18: Mot vt c¢6 khéi lugng m = 0,2 kg duoc
gin vao mot dau cia 10 xo c6 do cung

k=50(N/m) dit trén mit phang nghiéng mot

goc a=30°, khong ma sat vat & trang thai

dung yén nhu hinh bén. Liy g=10m/s

a) Tinh do dan cua 16 xo khi vt can bang.
b) Tinh chiéu dai cia 16 xo khi vét & vi tri can bang. Biét chiéu dai ty nhién 1a
£, =23(cm).
Bai 19: Mot 16 xo dugc treo thing dung, phia dudi treo qua can c6 khdi lwong
m, =100g thi chiéu dai ctia 16 xo 1a ¢, =31cm. Néu treo thém vao mot vat
m, =100 g thi 16 xo dai ¢, =32 cm. Ly g = 10 m/s>.
a) Tinh do ctmg k va chiéu dai ¢, cta 16 xo khi khong treo vat (chiéu dai tu
nhién).
b) Néu dung 16 xo0 ndi trén dé treo vat m = 125 g thi d6 dan va chiéu dai cua
16 xo0 khi vat ¢ vi tri can be‘ing la bao nhiéu?
Bai 20: Hai 16 xo khdi lugng khong dang ké, do clmg lan
luot 1a ki, ki, cé cung chiéu dai tu nhién ¢, . Hai 1o xo
dugc ghép song song nhu hinh v&. Pau dudi hai 16 xo ndi
v6i vét c6 khéi lugng m.
a) Tinh d¢ cing twong duong cua hai 16 xo khi ghép
song song.
b) Tinh chiéu dai ctia 10 xo khi vat & vi tri can bang,
cho ki = 40 N/m, k> = 80 N/m, /, :19(cm),
m=120g . Ldy g =10 m/s2.
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HUONG DAN GIAI VA DAP AN

Bai 1:
M
R RhY
+Ta co: " &z[—j —h=R| [ _1]|=6400km
=G—— & R En
gh 2
(R+h)
Bai 2:

+ Goi g1, Ri va M, lan luot 1a gia tdc roi tu do trén Trai Dét, ban kinh va khdi
luong Trai bit; 201 g2, Ry va M lan luot 1a gia tdc roi tu do trén Sao Hoa, ban kinh

va khéi lugng Sao Hoa.

M
=Gy M, (R, Y M, (R, Y
+ Ta co: P B R o mg D2 | 23 90m /s
M, g MR, M, (R,
8, =G—
R2
P =m
+ Mt khac lai co: { e B8 p _p8rys0 392 176n
P,=mg, P g g 10
Bai 3:

+ Goi M 14 khéi lugng Trai Dét tinh tir d6 sdu z vao tam, vi khdi lwong Trai Dat
A 1A ah A . M’ M M M M’
phén bo déu nén ta co: VoV 1 =7 —=—

v —nR’ —n(R—z)3 R™ (R-z)
3 3
Lo . mM’
+ Lyc hap dan gilta vt m va Trai Pat M’ 1a: F,, = Gﬁ
R-z
+ Luc hap dan nay dung bang luc hat Trai Dat M tac dung 1én m: P/ = mg/
mM’ ; mM (R—Z)3 ,
G———F5=mg <G > ;=g
+ Do do: (R-2) (R-z)° R
GM GM(R-z R-z
g = My MR (R7)
R R R R
(R-z) . (6400-0,2

+Apdung: g' =g,

R

.

=9,9996875m /s*
6400

w Chit y: C6 thé tinh gin dung nhu sau: vi z << R = g’ ~ go = 10 m/s?

Bai 4:
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+ Trong luong ctia qua cu khi trén mat dat:

M
Pozmgosz? ey
+ Trong luong ctia qua cu khi trén mat dat:
P, =mg, =mG M > =mG M2 2)
(R+h) (4R)
P P
+ T (1) va (2) ta co: —hzi:Ph :—":ﬂ=25N
P, 16 16 16
Bai 5:
+ Luyc hut cta Trai Dat dit vao vat khi vat & mat dat:
GM
P =mg, =m-3 (1)
+ Luyc hut cta Trai DAt dat vao vat khi vat & do cao h:
GM
P, =mg, =m ()

(R+h)2

2
+TI‘I(1)Vé(2)taC(')2P—h=( R j
P, \R+h

2
@i:( R )<:>R+h:3R:h:2R

45 \R+h
Bai 6:
. A . A - A MTD
+ Gia toc roi tu do trén mat dat: g, =G— )
™D
. e . A - = MMT
+ Gia toc roi ty do trén Mat Trang: g=G—~ 2)
MT
My, R}, 1
+Tir (1) va (2) ta co: S =—ML =10 — (3 7)’

gO MTD Ri/IT 81
=g= goé-(ﬂ)2 = 9,8%.(3,7)2 ~1,66m /s>

Bai 7:
+ Trong luc tac dung 1én vat khi vat & trén mat dat:

M
P=mg, =mGF (1

216



+ Trong luc tac dung 1én vat khi vat & do cao h so voi mat dat:

M
P,=mg, =mG—— (2)
(R+h)
+T1‘I(1)Vé(2)tacc’)'—h—( R j
’ R+h
2
+Theodéra:—h—l<:> R =l
2 R+h 2

R 1

=— =h=R(v2-1)=2651km
R+h 2 ( )
Bai 8:
+ Luc hép dan (lyc hat) giira hai tau:
15.10*10°)’
F=Gm1—r2r12=6,67.10‘“.¥=1,5N

' (10°)

+ Luc nay qua nhé nén khong thé 1am ching tién lai gin nhau duoc
Bai 9:
+ Trong lugong cia vat khi vat ¢ trén mat dat:
M
P, =mg, =mGF (D)

+ Trong luong ctia vt khi vat & do cao h so v6i mit dat:

P, =mg, =mG—— 2)
" " (R+h)2
2 2
P
+T1‘r(1)v£1(2)tacé:£:R—2:>Ph=POR—2:_°=4N
Py (R+h) (R+2R) 9

Bai 10:
+ Trong luong cia mot vat & hanh tinh: P =mg

(v6i g 1a gia toc roi ty do & hanh tinh do)
+ Goi Py 1a trong lugng cua vat khi ¢ trén Trai bit, P, 1a trong lugng cua vat trén
Mgt Tring. Ta co; 2 =82 p =p 82 P M8 _ 54

b g g 6 6

Bai 11:
+ Bén kinh quy dao tron ciia vé tinh: r=R +h =8000(km)=8.10°(m)

217



M.m

+ Luc hap dan giita Trai Dt va vé tinh: F,, = G——
r

. M
+Laico: g= el GM=gR’*=F, = ng.Ez =1280(N)
r
Bai 12:
+Vi AB> =AC* +CB*= AC L CB
+ Goi Fis , F2s lan luot 1a luc hép dan gitta m; va m3, m, va ms. Cac lyc dugc biéu
dién nhu hinh

F,=G—3= 6,67.10‘“.1;32 =3,13.10°(N)
A 0,08

C2

m,m

b

+ Ta co:
m2m3

1.3
E,.=G—22=6,67.10".——=5,56.10"* (N
> BC? 0,06° (N)

+ Vi Fis L Fss nén lyc hap dan téng hop tac dung 1én m; la:

F=4(E,) +(E,) =6,38.10"(N)

Bai 13:
+ Goi r 1a khoang cach tr Trai Dat dén Mat trang, khoang cach tir vat dén vat Trai
Dit 1a x thi khoang cach tir vat dén Mt Tring 1a (r — x). Didu kién: x <3,84.10°m

+ Goi M 1a khdi lwong Trai Dat va m 1a khdi lugng Mit tring
mm

. M
+Theodératacod: F=F, =G I?OzG( 0)2<:>M(r—x)2=x2rn
X r—Xx
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+ Lai co: M=81.rn:>81.m(r—x)2 =x'm<9(r—-x)=x

X:ﬁ: 9.60R _saR
10 10
+ Vay vat mo phai dat cach tam Trai Dét mot khoang x =54R va cach tam Mat

Trang mot khoang x = 6R (v6i R 1a ban kinh Trai Dat).

Bai 14:
+ Goi M va V lan luot 1a khdi lwong va thé tich cua qua cau chua bi khoét (qua cu

ddc); My va Vi 1an luot 1 khéi lugng va thé tich ciia qua cu ban kinh % duogc

khoét di.
, A X . 2 A e re AL . M.m
+ Luc hut (lyc hap dan) F gitia qua cau dac voi vatm: F= Gd—2

M, m

+ Luc hut (luc hip dan) F; giita qua cau dugc khoét di véi vat m: F, =G .
[+-3)
2

+ Goi F, 14 Iyc hat (luc hap dan) giita qua ciu rdng vé6i vat m. Ta co:

M
F=F+F =F=F-F=Gm. Mz——lz
d R
4
2
3 2]
+Viquéc§ud6ngchétnén:%zﬂziz 2 =l:>M1=M
—nR
3
2 2
=F, =G.Mm. ro_r —GMm 7d° -8dR +2R

d2 2 2
s(a-5] saa-5)
2 2
Bai 15:

+ Goi M va V lan luot 1a khdi lwong va thé tich cta qua cau chua bi khoét (qua cu
) ‘. R , . 2 ., ... R
dac); M; va V; lan luot la khoi lugng va thé tich ctia qua cau ban kinh > duoc

khoét di.

+ Lyc hut (lyc hap dan) F giita qua cau dic voi vatm: F= G%
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+ Luc hut (luc hip dan) F, giita qua ciu duoc khoét di v6i vatm: E =G

+ Goi F; 1a lyc hat (luc hip dan) giita qua cau rong véi vat m. Ta co

d+E

F=F+F, =F=F-F=Gm| oM _
d R
d+—
2
5 3
+ Vi qua cau dong chét nén: &zﬂ— =2 =l:>M1=M
M V 4 3 R 8 8
—nR
2
=F,=GMm. %— ! 2 _GMm| [ F8IR+2R
8(d+ 8d2[d+R)
2
Bai 16:
a) Vi Am nam trén dudng trung truc AB nén cach déu A va B
+ Khoang cach r gittam va Am la: r=+/a” +x’
@
B
, L oax , L . m.Am m.Am
+ Lyc hut (Iye hap dan) Fi cua A d6i v6i Am: F =G——=G—F——;
r a +x
m.Am m.Am
+ Luyc hit (lyc hap dan) F, ctia B dbi v6i Am: F, =G =G—F——
r’ a +x

M,.m

2)
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+ Céc luc Fiva E, duoc biéu dién nhu hinh
+ Hop luc cua hai luc FivaFy: F=F +F,
X

Jar+x?
m.Am X

= F=2G— =2G.m.Am

+ ViF; =F,nén F = 2F;cosf véi cosf =

X
2, 2
a”+x" /a2 +x2 [(a2+xz)3

b) Ta c6: F= 2G.m.Am X _2G.mAm

Yo ex) /*+f+x

+ Ap dung bt dang thirc Co-si cho 3 s

2 2 2 2 4
2 A 23#3_.8_.,(2 3J_ N
2 2 2 2 4 2 2

= Fmax =2G.m.Am =

< , . ...
+ Dau “=" xay ra khi va chi khi —=x>=x=

Bai 17:
a) Khi vat & vi tri can bang: P=F < mg=k|A(|
_mg OLI0 o 0)m
|A¢] 0,02

b) Khi treo m; thi: P, =F < mg= k.|A£l|
k|As|  50.0,025

=>m, = = =0,125kg =125¢g
g 10
¢) Khi vat M can bang: P, =F @Mg:k.|A€3|
= Al I\;I(g 0,25 10—0,05m=50m

d) Khi treo thém Am thi: (m+Am)g=k.|Al,|
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m+Am)g  (0,1+0,3).10
‘ k50
+ Chiéu dai cia 10 xo khi d6 la:
(=0, +|Al,|=22+8=30(cm)
Bai 18:
a) Chon truc toa d6 Ox trung véi truc cua truc 10 xo, chiéu hudng tir vi tri can bﬁng

:>|M4|=( =0,08(m)=8(cm)

vé phia 10 xo dan.
+ Khi vat ¢ vi tri can bang O, 10 xo bi ddn mot doan A¢ nén luc nay luc dan hoi co
chiéu nhu hinh vé.
+ Cac lyc tac dung 1én vat gom:

=  Trong lyc P ¢6 phuong thing dtng, ¢6 chiéu hudng xudng

»  Phanlyc N clia mit phing nghiéng, c6 phuong vudng goc voi mit phing

= Lyc dan hdi Fa ctald xo
+ Khi vat & vi trf cn bang thi: Fa + P+ N =0
+ Chiéu 1én tryc Ox ta ¢6: —F,, +P, =0

< —F, +Psina=0= k|A€| =mgsino

mesma 0,02m =2cm

=|Al=

b) Chiéu dai cua 16 xo khi vat & vi tri can bang la:
(=1, +|Al|=23+2=25(cm)
Bai 19:

+ Khi treo minh vat m, thi: AZ, =%@el 1, =%@o,31—eo =% )

+ Khi treo thém vat m; thi: A/, =m
(ml +m2)g 2
<:;>€2—€o=—<::>0,32—£0=E 2)
T Giai (1) va (2) ta cd k=100(N/m)
iai a a co:
' (4 =0,3(m)=30(cm)
b) Khi treo vat m thi: A/ :%:%:0’01250@ _ 1,25(cm)

+ Chiéu dai ctia 16 xo khi d6 1a: £ =/, + Al =30+1,25= 31,25(cm)
Bai 20:
a) Tacéd: F, =F +F, © kAl =k Al, +k,Al,
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+Laico: Al =Al, =Al =k =k, +k,
b) D06 cing cua hé 16 xo: k =k; + ko =120 N/m

+Khi h¢ can bing: F, =P < kAl = mg = A/ =%:0,01(m):1(cm)

+ Chiéu dai cua 16 xo khi vat & VICB: £ =/, +Al=20(cm)
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Dang 4. BAI TOAN VE PINH LUAT II NIU-TON VA CAC LUC CO HQC
Loai 1. Bai toin vé chuyén dong clia mjt vat

Phwong phap gidi:

Bude 1: Biéu dién cac luc tac dung vao vat.

Bude 2: Viét biu thirc dinh luét II Niuton dang vecto.

Buéce 3: Chon hé truc toa do thich hop vai bai toan.

Buéc 4: Chuyén phuong trinh dinh luét IT dang vecto sang dang dai so.

Buwoce 5: Duya vao cac dir ki€n dau bai, dé xac dinh dai Iugng can tim.

v=yv,+at
£, 2:2 \ \ 1
= Cong thue chuong dong hoc chat diem thuong dung: {s=v,t+ Ea‘[2

v’ —vi =2as
Vi du 1: Mot 6t6 c6 khdi lugng 20 tin, chuyén dong chdm dan déu duéi tac dung
cua mot luc hdm b?ing 6000N, van tdc ban dau cua xe b?ing 15m/s. Hoi:
a) Gia tbc ctia xe ? Sau bao 1au xe dimg han?
b) Tinh quing duong ma xe chay duoc ké tir lac hdm phanh cho dén khi
dirng han?
Huéng din
a) Cac luc tac dung 1én vat
gé)rn: trong lyc P , phan luc

N va luvc ham Fa duoc biéu 1::h

dién nhu hinh vé.

+ Ap dung dinh luat IT Niu-ton ta co:
P+N+Fy=ma (*)

+ Chon h¢ truc toa d6 Oxy nhu hinh vé

. F
+ Chiéu phuong trinh (*) 1én Ox ta c6: —-F, =ma > a=——"= —O,3(m / sz)
m
N PN , v-v, 0-15
+ Thoi gian chuyén dong cuaxe: v=v,+at=>t=—-"= 0 50(s)
a -

. . 1
b) Quang duong di dugc trong thoi gian t =50 s: s=v,t +Eat2 =375(m)
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Vi du 2: Mot khiic gb ¢6 khdi lwong m = 4kg bi ép chat giita hai tim g dai song
song thang dtmg. Mdi tim ép vao khuc gb mét luc Q = 50N. Tim d6 16n cua lyc F
can dat vao khac gd do dé c6 thé kéo déu no xuéng dué6i hodc 1én trén. Cho biét hé
s6 ma sat gitta mit khiic gd va tim gb bang 0,5.
Huéng din
+ Khuc gb chiu tac dung ciia cac luc:
=  Trong luc P ¢6 phuong thing ding, chidu
huéng tir trén xudng.
*  Phan lyc N do cac tAm gd ép vao khuc gb
* Luc ma sat Fme sudt hién ¢ hai bé mt bi ép
giita khic gd voi hai tAm gd.
* Luc F kéo khuc g0 di 1én hay di xuéng

+ Ap luc do khuc g6 tac dung 1én mdi tim gb dai song song:
N=Q=50N
+ Luc ma sat do mdi tAm gd tac dung 1én khuc gb:
Fms = puN =0,5.50 = 25N
+ Pinh luat II Niuton: P+ 2Fm + F=ma =0 (*) (vi chuyén
dong thing déu a = 0)

+ Chon chiéu dwong 13 chiéu chuyén dong cta khic gb

* Truong hop khuc g chuyén dong di 1én (hinh a):

+ Lac nay lyc ma sat huéng xudng

+ Chiéu (*) 1én chiéu duong ta c6: —P — 2E +F=0
=F=P+2F _ =40+2.25=90N

* Trudng hop khic gd chuyén dong di xudng (hinh b):

+ Lic nay luc ma sat hudng 1én

+ Chiéu (*) lén chiéu duong ta c6: P—2F +F=0

= F=2F, -P=225-40=10N

Vi du 3: Mot vat trugt khong van tée dau tir dinh clia mot mit phang nghiéng dai
10 m, cao h=5m. Lay g = 9,8 m/s? va hé s6 ma sat 13 0,2.
a) Xac dinh gia téc cta vat khi chuyén dong trén mit phing nghiéng.
b) Sau bao l4u sau thi vat dén chan mit phing nghiéng.
¢) Xac dinh van tdc cta vat & chan mit phiang nghiéng.
Huwéng din
+ Céc lyc tac dung 1én vat gém:

= Trong luc P, co phwong thing dung, chidu huéng xudng.
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*  Phanlyc N vudng goc voi mit tiép xac, chidu huéng chéch 1én.
= Luyc ma sat truot Fonst nguoc chiéu chuyén dong
+ Ap dung dinh luat I Niuton: Fms +P +N =ma
+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chi€u lén Ox taco: P, —F,  =ma
< Psina—F,, =ma )
+ Chiéu 1én Oy ta ¢6: N—P, =0
< N=P, =Pcosa 2)
+ Luc ma sat truot: F =N 3)
+ Thay (2) vao (3) ta c6: E  =pPcosa (4)
+ Thay (4) vao (1) ta c6: Psina —pPcosa =ma

:azg(sina—pcosa) %)

a) Gia toc clia vat 1a: a=g(sina.—pcosa)

+ Trong tam giac AHB ta c6: sinaz%zﬁzéj cosa. =+/1—sin’a =§

= a =9,8[1—o,2.£J z3,2(m/s2)
2 2

5

b) Quang duong vat di dugc trong thoi gian t: s=v,t+ %at2 =1,6t°

+ Khi vat chuyén dong dén chan mit phang nghiéng thi di duoc quang duong bang
10mnén: s=10=1,6t> =t=2,5s

¢) Vén toc khi vat & chan mit phang nghiéng: v = v, +at=at=8m/s

Vi du 4: *Mot khac gd khdi lugng m = 0,5kg dit .
trén san nha. Nguoi ta kéo khuc g5 mot luc F F

huéng chéch 1én va hop voi phuong nam ngang 7 ) .

mot goc o = 60°. Biét hé s6 ma sat trugt giira gb va

san la p=0,2. Liy g = 9,8 m/s.
1) Tinh d6 16n cua luc F dé:
a) Khuc g chuyén dong thing déu.
b) Khuc gd chuyén dong voi gia toc a = 1 m/s%
2) Dé kéo khuc gd truot déu véi luc kéo nho nhét thi goc o bang bao nhiéu.
Tinh Iwc kéo khi d6.
Huwéng din
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1) Céc luc tac dung 1én vat gém: trong luc p , phan lyuc N , luc ma sat Fums va luc
kéo F , dugc biéu dién nhu hinh v&.
+ Dinh ludt Il Niuton: Fm +P+N+F=ma *)

+ Chop hé truc toa d0 Oxy nhu hinh vé y

+ Chiéu lén (*) Ién Ox ta co: — i
—-F_,+Fcosa=ma (1) b 1N F

+ Chiéu 1én (*) 1én Oy ta c6: 0 OB
N-P+Fsina=0 ) ——
= N=P-Fsina Funs

ol

= F,, =uN =p(P-Fsina)

+ Thé vao (1) co: —},l(P —Fsinoc)+ Fcosa=ma < },L(P—Fsinoc)+ma =Fcosa

& Fcosa + pFsina =pP +ma = FzL@
cosoL+pusina
a) Khi vat chuyén dong thing d&u thi a = 0 nén: F = WP 456N
coso+pusina
b) Khi vat chuyén dong véi gia toc a = 1 m/s? thi: F = uP+ mz'l =2,198N
coso + usina
2) Khi vat chuyén dong thang déu thia =0 nén: F = H—P
cosol + psina
+ Theo Bét déing thirc Bunhia ta c6: (a.c+bd)<(a’ +¢*)(b* +d’)
< (1.cosa+ usinoc)2 < (12 + |,L2)(cos2 o +sin’ a) =1’ +p’
SF, = <096(N)
JIPE 4+’
Agy e 2 : \ 3 .oa b 1 l,l, o
+ Dau “=" xdy ra khi va chi khi: —=—< = =tano=p=>a~=1131

c d coso.  sina

Vi du 5: *Mot vat truot khong vén toc dau tir dinh mat phing nghiéng dai 10 m,
nghiéng goc 30° so voi phuong ngang. Coi ma sat trén mat nghiéng 1a khong dang
ké. Dén chan mit phing nghiéng, vat sé tiép tuc chuyén dong trén mit phing
ngang trong thoi gian 13 bao nhiéu ? Biét hé s6 ma sat giita vat va mit phang ngang
lap=0,2. Liy g = 10 m/s%

Huwéng din
* Khi vat trugt trén mat ph?lng

nghiéng cac luc tac dung lén A Ni y

A AL = 5 + X
vat gfm. trong luc P va phan \ o |
ILIC Ni. Nz

P x> 227
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+ Dinh luat II Niuton cho qua
trinh chuyén dong trén mit

nghiéng: P+ N, =ma; (1)

+ Chon chiéu dwong 1a chiéu chuyén dong
+ Chiéu phuong trinh (1) 1én chiéu duong ta c6: Psin30° = ma,
=a, =gsin30° =5m/s’
+ Van tdc ciia vat khi dén chan mat phang nghiéng: v —0” =2a,s,
= v=42a5 =+/2.5.10 =10(m /s)
* Khi vat vira dén mat ngang thi vat c6 van toc dau 1a v, =10(m/s) . Qua trinh
trugt trén mat ngang thi vat chiu tac dung cua trong luc p , phan luc N, va luwc ma
sét Fos .
+ Phuong trinh dinh luat II Niu-ton cho qu4 trinh chuyén dong trén mit ngang:
P+Ny+Fm=ma, (2)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
+ Chiéu phuong trinh (2) 1én Ox va Oy ta cé: {OX: = B, = ma,
Oy:N, =P
= —uN, =ma, < -uP =ma, = a, =—pg=-2m/s’
+Taco: v=v,+at=10-2t
+ Khi vat dung lai thi: v=0=10-2t=t=>5s

+ Vay thoi gian chuyén dong trén mat ngang 1a t = S(S)

Vi du 6: Mot vat dang chuyén dong trén dudong ngang véi van toc 20 m/s thi truot
1&n mot cai doc dai 100 m, cao 10 m.

a) Tim gia téc cta vat khi 1én dbc. Vat c6 1én hét dbc khong? Néu co, tim van
téc cua vat & dinh dbc va thoi gian 1én déc.

b) Néu trude khi truot 1én dbc, van tde cua vat chi 1a 15m/s thi doan 1én ddc
ctia vt 1a bao nhiéu? Tinh van tdc cua vat khi tré lai chan déc va thoi gian
ké tir khi vat bat dau trugt 1&n déc cho dén khi né tro lai chan ddc.

Cho biét hé¢ sb ma sat giita vat va doc trong ca 2 truong hop 1a p=0,1. Lay g = 10
m/s?.

Huéng dian
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+ Khi vat trugt 1én ddc cac luc tac dung 1én vat gém: trong luc P va phan luc N
va luc ma sat Fns
+ Céc lyc dwoc biéu dién nhu hinh v&
+ Dinh luét IT Niuton cho qua trinh chuyén dong trén mit nghiéng:
P+N+Fm =ma (D)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
+ Chiéu phuong trinh (1) 1én cac truc toa dd Ox va Oy ta co:
Ox: —F , —Psino.=ma
Oy: N—Pcosa=0=N=Pcosa
+Tacéd: F,=uN=F  =pPcosa

+ Suy ra: —pPcosa—Psina =ma

= a= —g(pcosowrsina)

o

AH_10 _ i B

+ Lai co: sina=——= =
AB 100

= cosa=+/1° —sin® o0 =+/1-0,1% =4/0,99
+ Thay s tinh duoc gia toc ciia vat trén mat phang nghiéng:

a =—10(o,1. 0,99 +0,1) ~-1,995(m /s’

b

* Goi s 1a chidu dai tbi da vat co thé di 1én trén mat ddc (cho dén luc van tdc v = 0)

2 2 2 A0 .
cTacs: s=2 Yoo U720 160 25(m)>100 = vt lén déc duge
2a 2.(-1,995)

* Goi vi va ¢ 1an luot 1a van tc va chiéu dai cua dbc = ¢ =100 m
+ Van toc cta vat tai dinh doc: v; — v =2al = v, =/2al+v; =1(m/s)

A\

+Taco: v=v,+at=>t=
a

1-20

+Khivatlénhétdoc thiv=vi=1m/s = t= 5:9,52(5)

b) Néu vén toc luc dau ctia vat 13 vo = 15 m/s thi theo chiéu dai tdi da ma vat c6 thé
vi-vy  0°-15°
2a 2,(-1,995)

dilén doc la s, taco: s, = ~56,4(m)

nghia 13, vat khong 1én hét déc, ma dung lai tai diém M cach chan déc 56,4 m.
+ Sau do do tac dung cua trong luc vat lai truot xuéng dbe. Lap luan twong ty ¢ cau

a, ta tim duoc gia toc cla vat khi xuong doc 1a: a, = g(sina —pcosa)
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+ Thay s6 ta dugc a; = 0,005 m/s2. Vat chuyén dong nhanh dan déu tir vi tri M, véi
van toc ban dau bang khong. Thoi gian vat di tir M dén chan déc 1a:

2 .
t = i: Mzw(),z(s)
a 0,005
+ Van tdc cta vat khi trd lai chan déc: v, =a t, =0,005.150,2~ 0,75(m/s)
+ Thoi gian vt trugt tir chan dbc 1én M (va dung lai) la:
V-V, 0-15
t, = 0 — ~7,52(s
o a -1,995 (5)
+ Vay thoi gian tong cong ké tir khi vat bat dau trugt 1én ddc cho t6i khi nd tro lai
chan déc 1a: t=t, +t, =150,2+7,52=157,72(s)

Vi du 7: *Mot vat c6 khdi lwong m truot khong van tée dau tir dinh mit phing
nghiéng c6 do cao h va goc nghiéng a. Xac dinh thoi gian dé vat truot hét mit
phang nghiéng. Biét rang khi goc nghiéng bang B thi vat chuyén dong thang déu.
Huwéng dan
+ V6i goc nghiéng bang B thi vat chuyén dong thing déu = giita vit v mit phing
nghiéng c6 ma sat. Goi p 1a hé s6 ma st giita vat va mit phiang nghiéng.
* Xét truong hop vat chuyén dong trén mat phing nghiéng véi goc o
+ Céc lyc tac dung Ién vat gom:
* Trong luc P, c6 phuong thing ding, chiéu huéng xudng.
=  Phanlyc N vudng goc véi mat tiép xuc, chiéu hudng chéch 1én.
=  Luc ma sat trugt Fonst nguoc chidu chuyén dong
+ Ap dung dinh luat IT Niuton: Fums +P +N =ma
+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chiéu 1én Ox ta c6: P, —F, =ma
< Psino—F, , =ma (1)
+ Chiéu 1én Oy ta ¢6: N—P, =0
< N=P =Pcosa 2)
+ Lyc ma sat trugt: F =N 3)
+ Thay (2) vao (3) ta co: F

ms

=uPcosa (4)

+ Thay (4) vao (1) ta c6: Psina —pPcosa =ma
=a=g(sina—pcosa) %)

+ Vay khi trugt trén mit phang nghiéng

gdc a c6 ma sat thi gia toc cta vét la:
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azg(sina—pcosa) (6)

N A N nyL LA A N 1 2S
+ Vi vat truot khong vt toc dau nén: s = Ea‘c2 =>t=,—
a

+ Goi ¢ 1a chiéu dai mit phiang nghiéng, ta c6: sino = A = E =—
B ¢ sina

A
+ Khi vat di hét mat phang nghiéng thi s=/=t= . f =, / @)
a.sino

+ Theo hé thire (5) ta c6 gia tdc cia vat khi trugt trén mat nghiéng goc B la:
a, = g(sinB— ucosB)
+ Khi goc nghiéng B thi vét trugt déu nén a,=0

< g(sinp—pcosp)=0=sinp=pcosp= p=tanp (8)
+ Thay (8) vao (5) tacod: a= g(sina —tanf.cos oc) )
+ Thay (9) vao (7) ta co:

o 2h 1 2h
g(sina —tanP.cosa)sino  sino '\ g(1—tanp.coto)

Vi du 8: *Mot vat c6 khdi lugng m c6 thé trugt
trén mat phing nghiéng goc o so véi mat ngang.
Heé s ma sat giita vat va mat phing nghiéng 1a p.

Luc F tac dung vao vat co6 phuong nim ngang
(hinh v&). Xac dinh d6 16n cua F dé vat chuyén
dong thang déu trong cac trudng hop sau:

a) Vatdilén.

b) Vat di xudng.

Huéng din

a) Khi vat di 1én
+ Céc luc tac dung lén vat gom:

=  Trong luc P, co phwong thing dung, chidu huéng xudng.

=  Phanlyc N vudng goc véi mat tiép xuc, chiéu hudng chéch 1én.

=  Luc ma sat trugt Fonst nguoc chiéu chuyén dong

=  Luyc tac dung F theo phuong ngang
+ Bicu thuc dinh luat 11 Niuton:

Fms +P+N+F=ma=0

]
a-ll®)




(chuyén dong thing déu a = 0)
+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chiéu lén Ox ta co:
Fcosa—Psina—F =0 (1)
+ Chiéu 1én Oy ta c6:
N-Pcosa—Fsina=0= N=Pcosa+Fsina
+Tacod: F, =puN=p(Pcosa+Fsina) (2)
+ Thay (2) vao (1) ta c6: Fcoso.—Psina—p(Pcosa +Fsina)=0
= Fcosa —puFsina =Psina + pPcosa
= F(cosa —psino)=mg(sino +pcosa)

mg(sino+pcosa) mg(tano+p)

= F= -
cosoL— pusinao l-ptana

b) Khi vat di Xuéng
+ Céc luc tac dung 1€n vat gom:
= Trong luc P, cod phwong thing dung, chidu huéng xudng.
*  Phanlyc N vudng goc voi mit tiép xac, chidu huéng chéch 1én.
=  Luc ma sat trugt Fonst nguoc chiéu chuyén dong
=  Luyc tac dung F theo phuong ngang
+ Biéu thirc dinh luét II Niuton:
Fms +P+N+F=ma=0
(chuyén dong thang déu a = 0)
+ Chon hé truc toa d6 Oxy nhu hinh
+ Chiéu lén Ox ta co:
Psina—Fcosa—F =0 (3)
+ Chiéu 1én Oy ta c6:
N—-Pcosa—Fsina=0= N=Pcosa +Fsina
+Taco: F,, =uN=p(Pcosa+Fsina) (4)
+ Thay (4) vao (3) ta co:
= Psina—Fcosa - u(Pcosa + Fsinoc) =0

= Psina—puPcosa =Fcosa + pFsina

o mg(sina — pcosa) _ mg(tana —p)

COS O + LLSsin o l+utana
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Vi du 9: *M04t vat co khéi luong 1 kg dugc dat
trén mit phang nghiéng goc o = 30°. Hé s6 ma F
sat gitta vat va mat phiang nghiéng 1a p = 0,1.
Tac dung vao vat mot luc F = 20 N hop vai
phwong mit phing nghiéng mot goc p = 10°

nhu hinh v& dé cho vat bit diu chuyén dong.
Biét sinl10° ~ 0,17 va cos10° ~ 0,98. Léy g=10

m/s>.

o

a) Xac dinh gia toc chuyén dong ctia vat.
b) Xac dinh vat toc cla vat sau thoi gian t = 2 s. Coi méat nghiéng du dai.
Huwéng dan
a) Cac lyc tac dung Ién vat gom:
=  Trong lyc P,cod phuong thang dtng, chidu huéng xudng.
=  Phanlyc N vudng goc véi mat tiép xuc, chiéu hudng chéch 1én.
= Luyc ma sat truot Fonst nguoc chiéu chuyén dong
= Luyc tac dung F
+ Biéu thirc dinh luat II Niuton:
Fins +P+N+F =ma
+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chicu 1én Ox ta co:
Fcosp—Psina—F, =0 (1)
+ Chiéu 1én Oy ta c6:
N-Pcosa+FsinB=0= N=Pcosa—Fsinf
+Taco: F =pN= M(Pcosoc - FsinB) 2)
+ Thay (2) vao (1) ta c6: Fcosp—Psino—p(Pcoso—Fsinp)=ma

_ Fcosp—Psina —p(Pcosa —Fsinp)

=a
m
F i —P(si
s (cosP+psinB)—P(sina +pcosa)
m
. .
=a= (COSB+MSIHB)—g(sina+ucosa)z14(m/sz)

m
b) Vén tbc cta vat sau thoi gian t =2 s: v =at =28 m/s

Vi du 10: *Mot vat c6 khéi lugng m = 0,5 kg
dat trén mat ban nam ngang, gén vao dau mot !
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16 xo thing dimg c6 do cimg k = 10N/m. Ban
dau 160 xo dai ¢, =10(cm) va khong bién
dang. Khi ban chuyén dong déu theo phuong
ngang thi 10 xo hgp vé6i phuong thing dimg
goc a = 60°. Tim h¢ s6 ma sat gitra vat va mat
ban. Ldy g = 10 m/s2.
Huéng dian

+ Khi vat m ¢ vi tri ma 16 xo 1&€ch so vdi phuong théng dtrng goc a, vat m chiu tac
dung ctia cac luc gdm:

=  Trong luc p

= Phinlyc N

*  Luc dan hdi Fan

T e Ao X
= Lyc masat Fne gitia vat va mat ban
+ Biéu thte dinh lut II Niu-ton:
P+ N+Fa + Fm =ma *)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
+ Chiéu (*) Ién cac truc Ox, Oy ta co:
Trén Ox: F  —F, sino=ma=0 (1) (vi chuyén dong déu a = 0)
Trén Oy: N+F, cosa—P=0=N=P-F, cosa 2)
+ Luc dan hoi: Fy, =k(£-1,) =1{ f —eoj :kf()( ! —1] 3)
cosa cos o
+ Thay (3) vao (2) ta co: N :P—kfo( ! —l)cosa =P -k(,(1-cosa)
coso
+Do d6 luc masatla: F, =uN= uI:P —k¢, (1—cos (x):l 4)
1 .
+ Thay (3) va (4) vao (1) ta c6: p[P -k, (1 —coson)] = kﬁo( - ljsmoc
cos o
1 . 1 PP
ke, —1|sinoc 10.0,1. —1 |sin60
cosa cos60°
= pu= = ~0,2
P—k(y(1-cosa)  0,5.10-10.0,1.(1-cos60°)
Vi du 11: Hai ngudi cung kéo mot vat
nhung theo cic hudng khac nhau véi cac E, E
luc c6 phuong, chiéu nhu hinh vé. Biét
. o o
E _ 490 N, F = 100~/2 N, khéi lugng ciia JZZEN ————— 1

NE]

vat bang m = 90kg, o = 30°, oy = 45°, hé
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s6 ma sat gitra vat va ban 1a p = 0,1. Tim
gia toc chuyén dong cua vat.

Huéng dan
+ Gia sir vat chuyén dong vé bén phai

+ Cac lyc tac dung lén vat gém: y
*  Trong luc P - =
e e P, o——> F

= Phanluc N 45
=  Luyc ma sat Fons o o

=  Luckéo Fi va F,.
+ Céc lye duge biéu dién nhu hinh vé <
+ Ap dung dinh luat II Niu-ton ta co: E
P+N+Fi+F:+Fns=ma *) =
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
Ox: F c0s30° —F,cos45° —-F, =ma (1)
Oy: —P+N+Fsin30° +F,sin45° =0 (2)

+ Chiéu (*) 1én Ox, Oy ta co: {

+Tir (2) ta cé: N=P—(F sin30° +F,sin45°)
+Taco: F =uN=uP—u(F1 sin30° +F, sin45°) 3)
+ Thay (3) vao (1) ta co:
F cos30° —F, cos45° — [uP - ]J(Fl sin30° + F, sin45° )] =ma

E (cos 30° + psin 30° ) - (cos 45° —pusin45° ) —umg

m

= a=

+ Thay sb ta cé: a~ 0,35(m/sz) > ( = gia thiét dung
+ Vay gia tdc cuia vat1a a ~ 0,35(m / sz)
w Nhin xét: Néu ta gia sir chidu chuyén dong nguoc lai véi trén thi qua trinh tinh
toan s& dan dén a < 0 = chidu chuyén dong s& nguoc lai voi giai thiét. Ta dbi lai
chiéu chuyén dong va biéu din lai chiéu luc ma sat, sau d6 thuc hién tinh toan
binh thuong nhu trén s€ tinh dugc a = 0,35(m /s’ )
. Qua cdc vi du trén ta tong két dwoc gia toc ciia vt khi chuyén dong trén
mit ngang va mit phang nghiéng nhw sau:

+ Khi vat truot trén mat ngang c6 ma sat thi gia tdc cua vatla a=—ug

v' Néu bd qua ma sat thi p =0 = a =0 = chuyén dong thing déu
+ Khi vat truot xudng mat nghiéng thi gia toc 1a a =g(sino —pcosa)

v Néubo quamasitthin=0= a=gsina
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+ Khi vat truot 1én mat nghiéng thi gia toc la a =—g(sino + pcosa)

v Néubo quamasatthip=0= a=—gsina

Vi du 12: Vit truot tir A véi van tdc 5 m/s theo duong ABCD, AB = BC = CD =
20 m, AE =DF = 10 m. Lay g = 10 m/s>.
a) B0 qua ma sat tinh van toc tai B, C, D.
b) Gia sir hé s6 ma sat giita vat va cac mat déu bang nhau va bang p. Xéc
dinh p dé vat dimg lai & D.

A D

E B C F

Huéng din
+ Goi a 14 gbc gitra mdt nghiéng va mat ngang
+ Theo dé ra ta c6: sina :ﬁzﬂzl: cosal _N3
AB 20 2 2
a) Khi bé qua ma sat (u = 0)
* Khi vat trugt xudng mit phang nghiéng tir A dén B thi gia tc cua vat la:

a, =g.sinoc=10%=5(m/sz)

+ Goi v 1a vat toc clia vat tai B, ta ¢6: v, — v =2a,5,,

= v, =/V2 +2a,5,, =57 +2.5.20 =15(m /)
* Khi vat truot trén mat ngang tir B dén C thi gia tdc cua vat 1a a; = 0, do d6 trén
doan BC vat chuyén dong thing déu = vc = v = 15 m/s
* Khi vat truot 1én mat phing nghiéng tir C dén D thi gia tc cua vt la:

a, =—g.sinoc=—10.%=—5(m/s2)

+ Goi vp la vat toc cla vat tai D, ta co: v;, — v =2a,8.,

= Vp =/VE 28,8, =4/15° +2.(-5).20 =5(m /)

b) Khi khéng bd qua ma sat (i = 0)
* Khi vat truot xuéng mit phang nghiéng tir A dén B thi gia toc cua vat la:

a, =g.(sino—pcosa)= 10(%—u.§} =(5—5\/§u)(m/s2) (1)

. N A A , A . ) 2 _
+ Goi vp la vat toc cua vat tai B, ta c6: vy — v =2a,5s,, 2)
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* Khi vat truot trén mat ngang tir B dén C thi gia tde cua vat la:

a, =—ug=—10u(m/sz) 3)
+ Goi v 1a vat toc clia vat tai C, ta co: V2 — V2 =2a, 8, 4)
* Khi vat truot 1én mit phang nghiéng tir C dén D thi gia tdc ctia vat la:

a, =—g.(sina+pcosa)

=a, =—10(%+u.?}z(—S—Sﬁu)(m/sz) %)

+ Goi vp la vat tc clia vat tai D, ta co: Vi — Ve = 22,5, (6)
+Lay (2) + (4) +(6) ta co: Vi — Vi =2a,.8,, + 22,85 + 22,5
= 0-5°=220.(a, +a, +a,)

& 0-5° =40.(5—5\/§u—10p—5—5\/§p)
25

400.(\E+1)

o —25=—400.(ﬁ+1)u=>u= ~0,023

Vi du 13: Vit truot tor A véi van tdc 5 m/s theo duong ABCD, AB=BC=CD =
7,5 m. Liy g = 10 m/s2 Biét goc a = 30°.
a) B0 qua ma sat tinh van tdc tai B, C, D.
b) Gia sir hé sb ma sat giita vat va cac mat déu bang nhau va bang 0,1. Xac
dinh van téc cua tai B, C, D.

oSl

Huéng din

a) Khi bo qua ma sat (u = 0)

* Khi vat truot trén mat ngang tir A dén B thi gia tdc cuia vatlaa; =0
+ Do d0, trén doan AB vat chuyén dong théng déunén vg=va=5m/s
* Khi vat truot xuéng mat nghiéng tir B dén C thi gia tdc cua vat 1a

a, =g.sina =10.%:5(m/sz)

+ Goi vc 1a vat toc cua vat tai C, ta co: vi — vy, =2a,.8,.

= Ve =4[VE 428,850 =4[5> +2.(5).7,5=10(m /)

* Khi vat trugt trén mat ngang tir C dén D thi gia tdc cua vatlaas; =0
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+ Do do, trén doan CD vt chuyén dong théng déu nén vp =vc =10 m/s

b) Khi khong bo qua ma sat (i # 0)
* Khi vat trugt trén mit ngang tir A dén B thi gia toc ctia vat la:

a, =—ug=—1(m/sz)
+ Goi v 1a vat toc ctia vét tai B, ta co: v4 —vA =2a,5,,
= vy =4 VA +28,5,, =5 +2.(-1).7,5 =/10(m /)

* Khi vat truot xuéng mat nghiéng tir B dén C thi gia tbc cua vat 1a

1 NG

a, =g.(sino—pcosa)= 10.(5—0,1.7) ~ 4,134(m/s2)

+ Goi vc 1a vat toc cta vat tai C, ta c6: v — vy, =22, .8,

= Ve = \/vé +2a,850 = \/10 + 2.(4,134).7,5 ~ 8,486(m/s)
* Khi vat trugt trén mat ngang tir C dén D thi gia tdc cua vat la:
a,=—ug= —l(m / sz)

+ Goi vp la vat tc clia vat tai D, ta co: v —Va =2a, S
= vy =[VE + 28,50y =+/(8,486)" +2.(~1).7,5=7,55(m /)

Vi du 14: Vit trugt tor A véi van tde 15 m/s theo duong ABCD, AB=BC=CD=
20 m. Liy g = 10 m/s%. Biét goc o = 30°.
a) B0 qua ma sat tinh van tdc tai B, C, D.
b) Gia sir hé s ma sat giira vat va cac mit déu bang nhau va bang 0,01. Xéc
dinh van tdc cua tai B, C, D.

Huwéng din
a) Khi bo qua ma sat (u = 0)
* Khi vat truot 1én mit phing nghiéng tir A dén B thi gia tdc ctia vat la:

a, =—g.sina = —10% = —S(m/sz)

+ Goi vp 1a vat toc cua vat tai B, ta co: vi, —v3 =2a,.,,

= vy =VA +28,5,, =157 +2.(-5).20 =5(m/s)
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* Khi vat truot trén mat ngang BC thi gia tdc cua vatla a, =0 = vat chuyén dong

théng déu nén van tdc tai C 1a ve = vg = 5 m/s.
* Khi vat truot xuéng mit nghiéng tir C dén D thi gia toc cua vat 1a:

. 1
a,=g.sino= 10.5 = S(m / sz)
+ Goi vp 1a vat tc ciia vat tai D, ta co: v3 —vi =2a,.5,
= vy =/VE 28,8, =4/5° +2.(5).20 =15(m /5)

b) Khi khéng bd qua ma sat (i = 0)
* Khi vat truot 1én mat phang nghiéng tir A dén B thi gia tc cua vt la:

+o,01.£] z—S,l(m/sz)
2

a, =—g.(sina+pcosa) = —10.[%

+ Goi v 1a vat toc clia vat tai B, ta c¢6: v, — v =2a,5,,

= v, =\/Vi +2a,8,, :\/152 +2.(-5,1).20 ~4,6(m/s)

* Khi vat truot trén mat ngang BC thi gia tdc cua vatla a, =—ng= —O,l(m / sz)

+ Goi v 1a vat toc clia vat tai C, ta co: v2 — V2 =2a, 5,
= Ve = V] + 28,550 =/(4,6) +2.(=0,1).20 ~ 4,14(m / 5)

* Khi vat truot xuéng mit nghiéng tir C dén D thi gia toc cua vat 1a

NE

. 1
a, =g.(sina —pcosa) =10.(§—0,01.7Jz4,9(m/sz)

+ Goi vp la vat toc cla vat tai D, ta co: v;, — vi =2a,.8.,

= vy = IVE + 28,50y =(414)" +2.(4,9).20 ~14,6(m /s)

Loai 2. Bai toin chuyén dong ciia hé vit duoc lién két biang day

+ HE vat la tap hop hai hay nhiéu vat ma gitra chung c6 luc tuong tac.
+ Luyc tuong tac giita cac vat trong hé goi 1a ndi lyc.
+ Luc do céc vat bén ngoai tac dung goi 1a ngoai luc.

Phwong phap gidi:

Buére 1: Biéu dién tt ca cac luc tryc tiép tic dung 1én cac vat.

Buérc 2: Viét bicu thirc dinh luat 2 Newton ) F=ma

Buée 3: Chon hé quy chiéu. Chon chiéu duong (+) 1a chiéu chuyén dong
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Buéc 4: Chiéu dé chuyén sang dang dai sb. Khi chiéu luc nao vudng goc véi
phuong dang chiéu thi bang 0. Cung chiéu duong thi mang diu dwong va nguoc lai
mang d4u 4m. Néu luc tao voi phuong ngang goc o thi F, =Fcosa; F, =Fsina
Buée 5: Tim duoc mdi lién hé giita cac hé phuong trinh dé suy ra.

Chii y: Pau day ludn qua rong roc dong di duoc quing dudng 2S thi vét treo vao
rong roc dong di dugce quing dudng 1 S. Van tdc va gia tdc ciing theo ti 1¢ do.

Vi du 15: Xe tai M c6 khéi luong 10 tdn kéo mot 6 t6 m c6 khéi lwong 2 tin nho
mot soi day cap c6 d¢ ctimg k =2.10°(N/m). Ching bt dau chuyén dong nhanh
dan déu di duoc 200 m trong thoi gian 20 s. B6 qua ma sat va khéi luong cua day
cap. Tinh d¢ dan cua day cap va luc kéo cua xe tai.

Huwéng din
+ Céc lyc tac dung 1én xe tai M gdm:

=  Trong luc Pu +
2 N 4+ — 1 ﬁM —
=  Phan lyc Num N, = - -
R — Fao  Fam Fx«
=  Luyc dan hoi cua day Fan r > < >
»  Luc kéo dong co Fi -
. . A A A A A P
+ Céc luc tac dung 1én xe 6-t6 m gom: vPu

= Trong luc P
=  Phan luyc Nn
»  Luyc dan hdi cia day Fan
+ Cac luc tac dung 1én xe tai M va 6 t6 m dugc biéu dién nhu hinh vé
+ Phuong trinh dinh luat II Niuton cho ting xe:
Xe tai M: Fi + Fani + Py + Nv = Maw
Xe 6 to: Fdhz +§m +Nm :mam
+ Chon chiéu dwong 14 chiéu chuyén dong
L o ) {Xe M: F -F, =Ma,
+ Chi€u cac phuong trinh 1én chiéu duong ta c6:
Xe m: F,,=ma
+ Vi k rat 16n nén xem nhur cac xe chuyén dong cling gia tdc a va cting mot day céap
Xe M: E -E, =Ma (1)

nén Fdhl = Fdhz = Fdh nén:
Xe m: F, =ma 2)

+ Lay (1) + (2) ta co: E, =(m+M)a

+ Theo dé ra ta c6: s=0,5at” = a=1m/s* = F, =(m+M)a =12000N
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+Tur (2) ta c6: Fy, =ma@kAﬁzma:Aﬁz%le’s(m)zl(mm)

Vi du 16: Hai vat c6 khdi lwong m; = 3kg; m, = 2kg dwoc ndi v6i nhau bing mot
soi day khong dan va dat trén mot mot mit ban nam ngang, ma sat khong dang ke.
Ta tac dung vao m; mét lyc kéo Fi= 8N song song vdi mat ban.
a) Tim gia téc cua mdi vat?
b) Luc cing day ndi giita hai vat?
Huwéng din
+ Cac lyc tac dung 1én m; gom:

) P *s
Trong lu’cfl . A -
=  Phan llI'C N _I\I2 Tz T] Fk
= Luyc dan héi ctia day T [H—— -
= Luckéo Fi 45, ;
A\ AWl

+ Céc lyc tac dung 1én m; gdm:
=  Trong luc P,
=  Phan luc N
= Luyc dan hoi cia day T,
Ti + N +Pi + Fc =m,a

+ Phuong trinh dinh luat II Niuton cho ting vat: < .~ . _ ~
T +N2+P2=m,a
+ Chon chiéu duong 1a chiéu chuyén dong
L, X A <A T, +F =ma,
+ Chi€u cac phuong trinh 1én chiéu duong:
T, =m,a,

+ Vi soi day khong din nén a; = a, = a va lyc cdng T1 = T, = T nén ta co:

-T+F =m,a F
£ VU =F =(m+m,)aa=—2*%—
T=m,a m, +m,
TS A E, )
+ Gia toc moi vat: a=————=1,6m/s
m, +m,

+ Luc cang day T: T=m,a, =m,a=2.1,6 =3,2N

Vi du 17: Hai vat c¢6 khdi lugng m; = 3kg; m, = 2kg duoc ndi v6i nhau bang mot
so1 day khong dan va dat trén mot mot mat ban nam ngang. Biét hé s6 ma sat gitra
cac vat voi mat ngang la p; = po = 0,1. Ta tac dung vao m; mot lyc kéo Fy = 8N
song song v&i mat ban.

a) Tim gia toc ctia mdi vat?
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b) Luc cing day ndi giita hai vat?
Huwéng din
+ Cac lyc tac dung 1én m; gdm:
=  Trong luc P

*  Phan luc N B “ﬁl o

= Luyc dan hoi cia day T,

=  Luyc ma sat Fumg
* Luc kéo Fi ™2 yP,

+ Céc lyc tac dung 1én m; gdm:

[
\ A=
A

il A

msl

vPi

=  Trong luc P,
=  Phan luyc N,
= Luyc dan hoi cia day T,

=  Luc ma sat Fms

+ Phuong trinh dinh luat II Niuton cho ting vét: {

+ Chon h¢ tryc toa do Oxy nhu hinh. Chiéu cac phuong trinh ta co:
-T,-F

msl

P . +F=ma,
+ Chiéu 1én Ox ta co:
Tz _FmSZ =m,a,
N, -P =0 N, =P
1 1 { 1 1

+ Chiéu 1én Oy ta co:
N,-P,=0 |N,=P,

F ,=wN,=pP =pm
+ Vay luc ma sat tac dung lén cac vét la: { m = =S = RS
Fop =1L,N, =p,P, =p,m,g
T, —pmg+F=mga,
2 ~H, Mg =1M,a,
+ Do day khong dannén: T)=T,=Tvaa =a;=a
-T-pmg+F=ma (1)
j—l
T-p,m,g=m,a (2)

+ Do d6 ta co: {

+ Lay (2) + (1) ta co: F—g(;,tlm1 + uzmz):(m1 +m2)a

3 F—g(pm, +u2m2) B 8—10(0,1.3+O,1.2)

- (ml+m2) 3+2

=O,6(m/s2)

+Tir (2) taco: T=m,(a+p,g)=2.(0,6+0,1.10)=3,2(N)

131+ﬁ1 +T1+15ms1+13=m1;11

PZ +N2 +T2 +Fm52 :m2a2
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Vi du 18: Cho co hé nhu hinh vé
bén. Biét raing m; = 1kg; m, = 2kg;
hé s ma sat giita cac vat v6i mat (ﬁ'_
san la p1=p2 = p = 0,1. Luc kéo co R TR

d6 16n F = 8N; o = 30% lay g = 10

m/s?. Tinh gia téc chuyén dong va

luc cang cua day.

Hwong dan
+ Cac lyc tac dung lén vat m; g(‘Sm: trong lyc P, phan lyc N , luc cang day Ti,
lwc ma sat Frma v luc kéoF .

+ Cac luc tac dung 1én vat m; gém: trong luc P, , phan luc N, , luc cang day Taova

luc ma sat F A .
< ms2 *
N N,
A y
— — F
TE Il (ﬁv_
: A _{; e
FmsZ Fms] v P1 O X
P>
v

+ Céc lyc duoc biéu dién nhu hinh

§1+N1+T1+Fmsl+f:=m151

+ Phuong trinh dinh luat II Niuton cho céc vat: o -
P +N2+T2+Fue = m,a:

+ Chon h¢ truc toa 46 Oxy nhu hinh.
-T,-F

msl

A +Fcosa =m,a,
+ Chiéu lén truc Ox:

T,-F,,=m)a,

g N,—-P +Fsina=0 N, =P, —Fsina
+ Chiéu Ién tryuc Oy: =

N, -P,=0 N, =P,
F. =uN, =p(P, —Fsina)

+ Vay luc ma sat tac dung 1én cac vat la: {
FmsZ = MNZ = “PZ

T —u(P, —Fsina) + Feosa =
-+ Do dé. { , —n(P, —Fsina)+Fcosa.=m,a,
T, —uP, =m,a,

+ Do day khong dan nén: T =T, =Tvaa =a;=a
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~T—p(P, —Fsino)+Fecoso=mja (1)
=
T—pP,=m,a 2)
Léy (1) +(2) ta c6: Fcosa —pu(P, —Fsina)—uP, =(m, +m, )a

Fcosa.—p(P, —Fsino ) — pP.
—a— H( 1 ) M,

() ~1,44(m/s’)

+ Tir biéu thirc (2) suy ra lyc cang day:
T-pP,=m,a=T=pP, +m,a=m,(pg+a)=4,88N

Vi du 19: Hai vat m; = lkg; my = 0,5kg ndi v6i nhau bang mot -
soi1 day va duogc kéo 1én théng ding nhd mét luc F = 18N dat Ién T F

vat m;. Cho g = 10m/s>.

a) Tim gia toc chuyén dong va luc cing ciia soi day.
b) Dé 2 vat chuyén dong déu nguoi ta thay dbi do 16n cua

Iuc F. Xac dinh do ’lérn cua luc luc né?l. Cho riing day I—_—I ms
khong gian va c6 khoi luc khong dang ke.
Huwdéng dan
+ Cac luc tac dung lén vat m, gém: trong luc P , luc kéo F , luc cang cua day Ti.
+ Cac luc tac dung 1€n vat mo gém: trong luc P, , luc cang cua day T,.
Ty +Br+ B = ma

+ Phuong trinh dinh luat II Niu-ton cho tirng vat: _ _
T2 +P2=m,as

+ Chon chiéu duong hudng 1én (cing chidu chuyén dong) nhu hinh.
F-T, -P =ma, AT

+ Chiéu cac phuong trinh 1én chiéu duong: F F
T,-P,=m,a,
RPN A S A \ ? |m [+
a) Visgi day khong dannén a; =a;=avaT,=T,=T T
F-T-R=ma_ _F-P-P,_, 1T
T-P,=m,a m, +m, Py
+ Luc cang sgi ddy: T—P, =m,a A=
T
=T=P,+m,a=m,(g+a)=6N
b) Vi chuyén dong déu nén a, = a, = 0. ﬂE' m TJF
P
F -T-P,=0 v
+ Do d6: ' "=>F =P +P,=15N
T-P,=0
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Vi du 20: Cho co hé nhu hinh. Biét m; = 500g

va m, = 300g. Tai thoi diém ban dau ca 2 vat c6

van toc vo = 2 m/s. Vat m; trugt sang trai, m m;
chuyén dong 1én. Bo qua moi ma sat. Tinh:
a) Do 16n va hudng cua van toe lic t = 2s.
b) Quang duong 2 vat da di dugc sau 2s.
Huwéng din
+ Cac luc tac dung lén vat m; gém:

_ A Nl
= Trong luc P: +
_ < —
* Phan luc N, ’7 T1=
»  Luyc cang day T.. g
+ Céc lyc tac dung 1én vat m, gom: v P,

=  Trong luc P, ,
=  Luc cang cua day T>.
+ Céc lyc dugc biéu dién nhu hinh v& bén
X . . X A T1+§1+N1=m151
+ Dinh luat IT Niuton cho moi vat: < . _ R *)
T, +P: = m,as
+ Chon chiéu dwong ctia mdi vét 1a chiéu chuyén dong ciia ching
L% A A .. |~ T, =ma,
+ Chiéu (*) 1én chi¢u duong ta co:
T,-P,=m,a,
+ Vi soi day khong dan nén a; = a, =ava T; =T, = T nén suy ra:

{_szla B M 3 75my¢

=a= =
T-P,=m,a m,+m, m, +m,

+ Nhén thy rang a < 0 nén suy ra hé vat dang chuyén dong cham dan déu
a) Chon gdc thoi gian lac hai vat c6 van tc 2 m/s = vo = 2m/s.
+ Van tdc cua mdi vatsaut=2s: v=v +at=2-3,752=-5,5m/s
+ Chumg t6 sau 2 s hé vat di ddi chidu chuyén dong nguoc véi luc dau
b) Goi t; 14 thoi diém ma vat dbi chiéu chuyén dong.
-v, 8

+ Tai thoi diém t; van toc d6i chiéu nén: 0= v, +at, =t = = ES
a

. 1
+ Luc nay vat da di dugc quang dudng: s, = v,t, +Eat'2 = %m
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+ Trong thoi gian con lai t, =2 — % = %s vat chuyén dong nhanh dan véi van tbc

dau v, =0, giatoc a’ =—a =3,75m/s’

+ Quang duong vat di dugc sau thoi gian tp 1a: s, = la@ = %m

+ Vay tong quing dudng mdi vat di 1a: s = s, +s,=4,57Tm

* Ta c6 thé gidi theo cdch khdc nhw sau:

+ Chon géc toa O tai vi tri ban dau cta vat my, chiéu duong la chiéu chuyén dong
ban dau cta vat m;. Goc thoi gian 13 lac xuét phat.

1
+ Phuong trinh toa d§ ciia mi: x, = vt +5at2 =2t-1,875t2

+ Toa d6 cuia vat m; sau thoi giant=2s:
X, =22— 1,875.(2)2 =-3,5(m) = m da déi chiéu chuyén dong
+ Quing dudng m; di duoc tir luc xudt phat dén khi dimg lai:

vi-vg  0-2 8
Slz =

2 2.(-3.75) =15

+ Sau d6 vat lai quay lai O luc nay vat da di thém dugc quang dudng:
8
=—(m
15 ( )
+ Lac t =2 s vat dang ¢ x = - 3,5 m nén vat da vuot qua O di vé phia &m thém mét
doan duodng s; = 3,5 m.
+ Vay tong quing dudng ma m; di di dugc sau t=2s la:

S=8,+8, +5, =%+%+3,5=4,57(m)

S, =5

Vi du 21: Cho co hé nhu hinh v&.
Biét m; = 5 kg; o = 30°, mp =2
kg; hé s6 ma sat giita vat m; va
mit phang nghiéng 1a p = 0,1. Tim
gia tdc cua cac vat va stc cing cia mp
soi ddy. B6 qua khdi luong cua

rong roc va day ndi. Coi day khong
dan trong qua trinh véat chuyén
dong.

Huéng din
Cich 1: Phan tich dir kién dé suy ra chiéu chuyén dong
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+ Lyc tac dung Ién m; gém: Trong luc
P, phan lyc Ni, luc ma sat Fums va luc
cang day T.

+ Trong luc P dugc phéan tich thanh
hai thanh phan, thanh P_ =P sina c6

xu hudng lam cho vét trugt xuéng;

thanh phan P, =Pcoso nén vat m; vao
mit phang nghiéng.
+ Gia str vat m; truot xubng khi do:

= Lyc gay ra chuyén dong c6 d¢ 16n: F, =P, =P,sin30° = 25N

* Luyc can tr& chuyén dong c6 d6 16n: F, =F,_ +P, =uN, +P,

F, = um,gcos30’ + m,g = F, =24,33N

+ Vi F; > F, nén vat m; s€ truot xuéng
+ Chon chiéu dwong 13 chiéu chuyén dong cta cac vt

. ~ . [ 4 y, A Plx_T_Fms:mla
+ Dinh luat II Niuton dang dai so cho céac vat:

T-P,=m,a

P, -P,—F, _Psin30° —m,g—pumgcos30”

~0,Im/s’

+ Vaytaco: a=
m, +m, m, +m,

+ Luc cang day: T =P, + m,a =20,2N

Cich 2a: Gia sit mdt chiéu chuyén dong bét ki

+ Gia st vat m; di xuong, khi dé vat m; sé di 1én

+ Lyc tac dung 1én m; gém: Trong luc P, phan lyuc N, , luc ma sat Fms v luc
cang day Ti

+ Lyec tac dung 1én m; gdm: Trong luc P-, lyc cang day T,

+ Céc lyc duoc biéu dién nhu hinh a

+ Biéu thirc dinh luat II Niu-ton cho cac vat:

= Viatm;: ﬁ1+ﬁ1+f1+ﬁms =m151
= Vatmy P +Ts = mzaz

+ Chon hé truc toa do Oxy

cho vat m; va chiéu duong

cho vit mp nhu hinh vé.
+ Chiéu cac phwong trinh ta cé:
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Ox:Psino—T, -F  =ma,

= Vatm;:
Oy:N,=P,cosa

= Vatmy: T, -P,=m,a,
+Tacéd: F, =uN, =pP, cosoo =P, sina.—T, —pP, cosa =m,a,
+ Day khong dannén T, =T, =T va a; =a, =a.
£ Vi ta co: {Pl sino.—T —pP, cosa =ma (1)
T-P,=m,a (2)
+Lay (1) + (2) ta co: P, sino. —pP, cosa —P, =(m] +m2)a

P si 0_ "_Pp .
. 18in 30" —pm, gcos30” — P, ~0,lm/s* > 0 = gia st dung

m, +m,
+ Vay gia toc ciia vat khi chuyén dong 12 a = 0,Im /s>
+ Luc cang day: T =P, + m,a=20,2N
Ciach 2b: Gia sir mét chiéu chuyén dong bat ki
+ Gia su vat m; di 1én, khi d6 vat m; s€ di xuong
+ Luc tac dung Ién m; gom: Trong
luc Pi, phan lyc Ni, luc ma sat
Fums va luc cang day Ty
+ Luc tac dung 1én m, gém: Trong
luc P», Iuc cang day T»
+ Céac luc duoc biéu dién nhu hinh b } Hinh b P2
+ Biéu thirc dinh luat II Niu-ton cho cac vat: P

= Vatmg: Pi+ N+ T + Fu =m151

= Vatmo: P,+T, = mzaz
+ Chon hé truc toa dd Oxy cho vat m; va chiéu duong cho vat my nhu hinh vé.
+ Chiéu cac phwong trinh ta cé:

. Ox: T, -Psinaa—F  =ma,
=  Vatm;:
Oy: N, =P, cosa

= Vatmy P,-T,=m,a,
+Tacéd: F  =uN, =pP, coso =T, —P,sina.—pP, cosa =m,a,
+ Day khong dannén Ty =T, =Tvaa, =a; =a.
TP sina—pP, cosa =ma (1)

+ Vay ta co:
e {Pz—szza (2)
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+Lay (1) + (2) ta c6: P, —P sino.—uP, cosa =(m, +m,)a

_ P, —P;sin30° — uP,cos30°

m, +m,

= a ~-1,33m/s* <0

+ Via <0 nén vat m; di xuéng con vat my di 1én = luc ma sét s& c¢6 chiéu nguoc
lai v6i hinh b. Do d6 biéu thic chiéu duge viét lai nhu sau:
A Ox:Psina—T, —-F  =ma,
= Viatm;: )
Oy:N,=P,cosa
= Vitmy T,-P, =m,a,
+Taco: F, =pN, =puP, cosa =P sina—T, —pP, cosa =ma,
P sina—T —pP, cosa =ma (3)
+ Suy ra:
T-P,=m,a (4)
+Lay (3) + (4) tacod: P sino—pP, coso—P, = (m, +m,)a

: 0 0
4 P, sin30" —pm,gcos30” - P, ~0,Im/s> >0

m, +m,
+ Vay gia tdc cua vat khi chuyén dong 1a a =~ 0,Im /s>
+ Luc cang day: T =P, + m,a =20,2N
= Nhin xét: Qua cdc cdach gidi trén ta thdy nén gidi theo cdch I thi ngdn gon hon
nhiéu hodc néu gidi theo cach 2 thi ta nén phdn tich sé liéu theo cach 1 dé biét
duwoc vat chuyén dong theo chiéu nao. Sau khi da biét dwoc ta sé chon cdach gidi 2a.

Vi du 22: Cho co hé nhu hinh v&. Biét m, = 0,8
kg; my = 0,2 kg. Liy g = 10 m/s>. B6 qua moi ’7
ma sat; khdi lwong cua ddy va rong roc. Ban

dau hé dugc giir ding yén.

mi
a) Tha cho hé ty do, h¢ co chuyén dong
khong. ’ ms
b) Tinh gia toc, luc cang day va luc nén
1én truc rong roc khi hé chuyén dong.
¢) Tim quing duong mdi vat di duoc sau 0,5s ké tir khi bat dau chuyén
dong. Coi mat dimg du dai dé vat m, khong cham dét khi chuyén dong.
Huéng din
+ Cac luc tac dung 1én vat m;: trong luc P , phan luc N , luc cang day Ti
+ Cac lyc tac dung lén vat m,: trong lyc P, , luc cang day T,

a) Dudi tac dung cuia trong luc P, s& tao nén luc cangday T =T,=T>0
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+ Do bo qua ma sat nén dudi tic dung cua luc ciang day T, vat m; s& chuyén dong
vé phia bén phai. Do d6 khi tha hé ty do vat m, s& chuyén dong di xudng kéo theo
vat m; chuyén dong sang phai.

§1 +N1 +T1 =m151

b) Dinh luat II Niu-ton cho cac vat: _ -
P> +T,=m,a

+ Chon chiéu duong 1a chiéu chuyén dong
ciia cac vat. Chiéu cac phwong trinh 1én

T, =ma,

chiéu duong da chon ta co:
, =T, =m,a,

+ Vi bo qua khoi lugng cac day noi va rong
rocnéna,=a=avaT;=T,=Tdodobta

. |T=ma
co: =P, =(m, +m,)a
P,-T=m,a

P m
—a=——2 - 8 :2(m/sz)
m,+m, m,+m,

+ Luc cang sgi ddy: T=m,a=0,8.2=1,6N

+ Rong roc chiu tac dung cua 2 lyc cang day T
va T, duoc biéu dién nhu hinh, hai luc nay gay
nén lyc nén F lén truc rong roc.

+Tacd: F=Ti+T,

+Vi Ti LTy = F=T + T =1,6v2 (N)

¢) Chon gbc thoi gian 14 luc cac vat bit ddu chuyén dong khi d6 quing duong di

.. . 1
duogc trong thoi gian t la: s= Eat2

x. . . 1
+ Quing duong mdi vat di duoc sau thoi giant=0,5s: s= Ea‘c2 =0,25 (m)

Vi du 23: Cho co hé nhu hinh v&. Biét m = 1,2
kg; my = 0,2 kg. Liy g = 10 m/s%. B6 qua khdi ’7
m

luong cua day va rong roc, bo qua ma sat &
rong roc, hé sb6 ma sat gilra vat m; va san 1a 0,2.
Ban dau hé duoc gitt ding yén.
a) Tha cho hé tu do, hé co chuyén dong ms
khong.

250



b) Thay m boi vat m; = 0,8 kg. Tinh gia tdc, luc cing day va luc nén 1én truc
rong roc khi h¢ chuyén dong. Coi rang hé sO ma sat gitta m; va mat san van
bang 0,2.
Hwong dan

a) Vi P, =m,g=2(N)<F, =pumg=2,4(N) = khi tha tu do hé dimg yén

b) Vi P, =m,g=2(N)>F, =umg=1,6(N) = khi tha ty do thi vAt m, s& chuyén

dong di xudng kéo vat m, di sang phai.

+ Céc lyc tac dung 1én vat m; gém: trong luc P, , phan luc Ni , luc cang day Ti va

Iuc ma sat Fons gilra vat m; va mat san.

+ Cac lyc tac dung lén vat m, gém: trong lyc P, , luc cang day T,

Pi+Ni+Ti +Fus =m,a

+ Dinh luat II Niu-ton cho cac vat: _ -
P>+ T2 =m,a:

+ Chon chiéu duong 1a chiéu chuyén dong

i AN
cua cdc vat. Chi€u cac phuong trinh Ién N, T
TS
A . JTi—E,=ma, T T
chiéu duong ta co: Fins >
P,-T,=m,a, <
+ Vi bd qua khoi lugng cac day noi va rong v P,

rocnéna;=a,=avaT;=T,=Tdodota

7 T_Fms:mla
co: =P, -F, =(m +m,)a
P,—-T=m,a

+ Vat vat m; chuyén dong trén mit ngang nén: F..=uP,

P, —uP -
—a=—2_H :g[mz MmlJ:O,4(m/s2)
m, +m, m, +m,

+ Lyc cang soi ddy: T=F, +m;a = T=pm,g+ma=m, (ng+a)=1,92(N)
+ Rong roc chiu tac dung cua 2 lyc cang day Ti T)

va T» dugc biéu dién nhu hinh, hai luc nay gay
nén lyc nén F lén truc rong roc.

+Taco: F=Ti+T»

+ViTi LT = F=T? + T =1,92V2 (N) F

Vi du 24: O hai dau day vét qua mot rong roc nhe ¢ dinh, ngudi ta treo hai vat co
khéi lugng bang nhau m = 490g. Phai thém mot vat co khdi lwong m; bang bao
nhiéu vao mét trong hai dau day dé hé thong chuyén dong dugc 1,6 m trong 4 s.
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Tinh lyc cing day va luc tac dung vao diém treo rong roc khi d6. Coi day du dai,
lay g =10 m/s>.
Huwéng din
+ Ta co: s=la‘c2 :>a=2—2S= 2'12’6 =0,2(m/sz)
2 t 4
+ Khi thém vt co khdi lugng m; vao mot ddu day thi dau diy duoc thém m, s&

chuyén dong di xudng con dau kia s& bi kéo di lén. O

. P+T+Pi =(m+m,)a

+ Phuong trinh dinh luat II: §_ ~ *)
P+T=ma

+ Chon chiéu dwong 13 chiéu chuyén dong cua cac vt +T
P-T+P =(m+m,)a

+ Chiéu (*) 1én chiéu dwong ta co:
—P+T=ma

=P =(2m+m])a c>m]g=(2m+ml)a
—m, = 2M9 o 02kg = 20g
g—a
+ Lyc cang moi ddy treo: T=ma+P=m(a+g)=0,49(0,2+10)=4,998(N)

+ Luec tac dung vao diém treo O: F = 2T = 9,996N

Vi du 25: Cho co hé nhu hinh v&. Biét }
m; =1 kg; my = 1 kg. Lay g = 10
m/s%. Bé qua khdi luong cua day va
rong roc, bo qua ma sat & rong roc.
Ban dau hé duoc giit ding yén. Hay

tinh:
a) Gia tbc cta cac vat  khi /\
chuyén dong. m %
b) Luc cing day khi h¢ chuyén m;

dong.
Huéng din
Céch 1: Phan tich dit kién dé suy ra chiéu chuyén dong
+ Vat m, tac dung lyc Fy =P, = m g = 10N lén déu day gin v6i m,
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+ Vat m; tac dung luc F2 = P, = mpg = 10N 18n rong roc gan véi my = day chiu luc

tac dung F = % =5N. Nhan thay F, > F nén vat m; di xubng, vat m, di 1én

a) Cac luc tac dung 1én vat m; gém: trong luc P , luc cang day Ti
+ Céc luc tac dung 1€n vat mo gém: trong luc P, , luc cang day T,
.2 , . R . , R f;] + T] =m, 51
+ Biéu thirc dinh luét II Niu-ton cho cac vat: < _ R *)
P,+T.= m,a:

+ Chon chiéu duong ctia cac vét la chicu

chuyén dong ctia chiing.
L% N ‘A P —T =ma,
+ Chieu (*) 1én chi€u duong:
-P, +T, =m,a,
T, =2T,— =T, =2T T.4 T.4 AT
+ Ta cé: 1 N
P,

— 2 SI:ZSZ —
—_ — 177
s=—at a, =2a, m

T

my /l\+

P -T=m,.2a, (1) +\l/

+ Vay ta co:
i {—P2+2T=mza2 (2)

+Lay (1)x2+(2) = 2P, —P, =(4m, +m,)a, P,

= a,= 2m, - m, g:(z'l_ljJO:Z(m/sz)
4m, +m, 4.1+1

= aI=2a2=4(m/s2)

+ Vay gia tbc cia vat m 1a a, =4(m/s*) va vatm; la a, =2(m/s’)
b) Tacé: P —T,=ma, =T, =P, —ma, =m,(g—a,)=1.(10-4)=6N
+Lai c6 T, =2T =2T; = 12N

Céch 2a: Gia sit mdt chiéu chuyén dong bat ki
+ Gia str vat m; di xubng, khi d6 vat m, s& di 1én
a) Cac lyc tac dung lén vat m; gé)rn: trong luc P , luc cang day Ti
+ Cac lyc tac dung lén vat m; gém: trong lyc P, , luc cang day T,
+ Céc lyc duoc biéu dién nhu hinh

-2 , . n . A 131 + Tl =m, 51
+ Biéu thirc dinh luat II Niu-ton cho cac vat: ¢  _ ™

P> +T>=m,a
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+ Chon chi€u duong cua cac vat la chiu

chuyén dong cuia chiing.
X N A P, -T =ma,
+ Chiéu (*) 1én chi€u duong:
-P,+T, =m,a,
T, =2T,— =T, =2T
+ Ta co: 1 72
s=5at2&>a1 =2a, \

P-T=m.2a, (1) =

~P, +2T=m,a, (2) +J/ l m; T+

+Lay (1) x2+(2) = 2P, —P, =(4m, + m, )a, M

+ Vay ta co: {

2m, — .
= a, = A mmy g=2(m/s2)>0 = gia str ding
4m, +m,

+Tacéd: a, =2a, =4(m/s2)

+ Vay gia toc cia vat m 1a a, =4(m/s*) va vitm; la a, =2(m/s’)
b) Tacé: P —T,=ma, =T, =P —ma, =m,(g—a,)=1.(10-4)=6N
+Laico T, =2T=2T; = 12N

Ciach 2b: Gia sir mét chiéu chuyén dong bat ki
+ Gia st vat m; di 1én, khi d6 vat m, s& di xudng
a) Cac lyc tac dung l1én vat m; gé)rn: trong luc P , luc cang day Ti
+ Cac lyc tac dung lén vat m; g(‘Sm: trong lyc P, , luc cang day T,
+ Céc lyc duoc biéu dién nhu hinh
-2 , . n . A 131 + Tl =m, 51
+ Biéu thirc dinh luat II Niu-ton cho cac vat: < _ ~ o (*
P> +T2=m,a>

+ Chon chi€u duong cua cac vat la chiéu

chuyén dong cuia chiing. f
+ Chiu (**) 1én chidu duong: {_Pl *T=ma, Kl\
P,-T,=ma, U

T, =2T,— =T, =2T
+ Ta co: 1 T4 T4 4T

s =2s, H
m; \I/
5

2

s=—at’ —1==2 33 =2a,
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—-P +T=m,.2a, (1
+ Vay ta co: : : 2()
P, -2T =mja, (2)
+Lay (1)x2+(2) = —2P, +P, =(4m, +m, )a,
-2 .
=a,= —cm rm, g:—2(m/52)<0 = gia sir nguoc
4m, + m,
+ Suy ra m; di xuéng con m, chuyén dong di 1én. Do d6 biéu thuc chiéu cia (**)
P, -T, =ma, {Pl ~T=m,.2a,

duoc viét lai nhu sau:
—P, +2T =m,a,

-P,+T, =m,a,
2 —
= 2P, -P, =(4m, +m,)a,= a, =(M}g=2(m/sz)

+Taco: a, =2a, =4(m/s2)
+ Vay gia toc cia vat m 1a a, =4(m/s*) va vatm; la a, =2(m/s’)

b) Tacé: P —T,=ma, =T, =P —ma, =m,(g—a,)=1.(10-4)=6N
+ Laico To=2T =2T; = 12N

Vi du 26: Cho co hé nhu hinh Vg,
biét: m; = 3 kg, m, = 2 kg. Bo qua
ma sat, khoi lugng rong roc va cac
day ndi. Coi day ludn khong din
trong qua trinh vat chuyén dong. m
Lay g =10 m/s. -

a) Tinh gia téc cua mdi vat. o

b) Tinh luc cang ctia cac day.

¢) Xac dinh quing dudng mdi vat di duoc sau thoi gian t = 1 s. Coi rang mat
nghiéng du dai va du cao.
Huéng din
+ Vat m; tac dung lyc F; = P; = 30N 1én dau diy gin voi m; = dau day gin véi m,

. E
bi tac dung luc F= 31 =15N
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+ Vat m; tic dung luc F, =P, sin30° =10N Ién dau day gan voi m,
+ Nhan thdy F > F, = vat m, di xudng, vat m; di 1én
a) Cac luc tac dung 1én vat m; gém: trong luc P , luc cang day Ti

+ Céc luc tac dung 1€n vat mo gém: trong luc P, , luc cang day T,
+ Cac luc dugce biéu dién nhu hinh

+ Chon chiéu dwong ciia cac vat 1a chiéu chuyén dong (hinh vé)
- X , . ~ . , R 131 + T1 =m, £1
+ Biéu thirc dinh luat II Niu-ton cho cac vat: < _ _ *)
P> +T2=m,a>
P, -T, =mpa,

+ Chiéu (*) 1én chiéu dwong ta co: .
—P,sina+T, =m,a,

T, =2T, —2— T, =2T

+ Ta co: 1, oo,
S=Eat —2—1—>a, =2a,

P —2T =m, a, (1)

+ Vay ta co: .
—P,sina+T=m,.2a, (2)

+Lay (2)x2+ (1) = P, 2P, sinow = (m, +4m2)a1

=a,

P -2P,sina _(m] —2mzsina) _ lo(m/sz)

m, +4m, m, +4m, 1

=a, =2a, =%(m/s2)

b) Tacod: P, —T,=ma, =T, =P, —m,a, =m, (g—a])=3.(10—%jz27,27N

+Laico To=T=0,5T; = 13,64N

~ \ . A 1
¢) Quang dudng di dugc cua cac vat: s = Ea‘c2
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R 11 5
+Viat 1 S, = altz ZEH(I)z =H(m)
1 20,2 10
2, =ta =2 20 qp L0
+Vat2: s, =—a,t 5 1() 11( )

Vi du 27: M6t soi day luc ddu c6 mot phan
thong ra ngoai mép ban (hinh ve). Khi chiéu

dai phan thong ra ngoai bang %chiéu dai ca
day thi day bt du truot. Xac dinh hé s6 ma
sat truot gitta ddy va mit ban (phan day
thong ra khong cham vao mat bén ctia ban).
Huwéng din
+ Goi M 1a khéi lugng cua day xich, m’ 1 khdi lwong tmg vé6i phan chiéu dai ¢/

/
+ Vi khdi lwong phan b déu trén day nén: M/ = % =m = M%
m
+ Suy ra khéi lugng cua phan day con lai trén ban 1a:
/ /
m=M-m' =M—M%=M(1—%J

+Goi P’ 14 trong lyc cua phin ddy thong ra, F . 1a lyc ma sat gitra phan day con

/ /
lai trén ban véi mit ban. Day bat dau trugt khi: P/ > F. o M%g > uM(l - %Jg

I+p

/
:Einjnz H £©€min: U <:>l: p
I+p £ 1+p 5 1+p

/ /
:%Zu[l—%}zf/ zuz—uf/:e/z(L]f

<:>5=1+l:>u=l=0,25
n 4

Loai 3. H¢ vat chong l§n nllau
+ Xac dinh va bi€u dién cac luc tdc dung 1€n cac vat
+ Viét biéu thire dinh luét IT Niu-ton cho cac vt
+ Chon hé truc toa d0 hodc chon chiéu duong dé chiéu phuong trinh dinh
luat IT Niu-ton chuyén dang vec-to vé dang dai sd.
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v
v

Néu vat chdng 1én dung yén trén vat bi chdng thi hai vat chuyén dong cing
gia toc a (so véi de”it). Lic nay ta coi hé vat nhu mdt vat co khdi lugng

Zingoai luc

>m
Néu hai vat chuyén dong twrong ddi voi nhau thi gia tdc khac nhau. Luc nay
ta viét biéu thirc dinh luat II Niu-ton riéng cho timg vat roi giai binh

téng. Do do6 gia toc cia hé la: a =

thuong.
Khi chon chiéu dwong 1a chidu chuyén dong = vat chuyén dong khi a>0.

Diéu kién dé vat m, truot trén vat my la: a, >a,

Vi du 28: C6 8 tdm sét giéng nhau duoc chong khit 1én nhau va dat trén mot mit

ngang. Mdi tam c6 khoi lugng m = 3kg. Hé s6 ma sat giita mdi tam 1 p = 0,4. Lay

g =10 m/s2. Hay tim luc F kéo dé:

a)

Kéo 5 tam & trén.

b) Kéo tdm thtr 5 (tinh tir trén xudng).

Giai bai toan trong hai truong hop:

Trudng hop 1: Kéo déu.
Trudng hop 2: Kéo nhanh dan déu véi gia tbe a = 1 m/s.
Biét rang luc kéo F ¢6 phuong ngang.

Huwéng din

Truong hop 1: Kéo déu
a) Kéo 5 tam & trén
+ Lac nay xem nhu ta kéo mot vt

¢6 khdi lugng M = 5m = 15 kg véi
mot lyc kéo 1a F. ‘

+ Cac luc tac dung 1€n vat M gom: -
trong lyc Pu , luc ma sat Fons gilia <
M va tAm dudi, phan luc N va luc

kéo F.

Fins

<

+ Céac luc duoc biéu dién nhu hinh

+ Biéu thirc dinh ludt II Niu-ton: Py + N+F+Fas =Ma=0  (¥)

+ Chiéu (*) 1én cac truc toa do ta co: {

Ox:F-F =0 [F=F,
=
Oy:N-P, =0 N=P,

+Taco: F,, =uN=F,_ =pP, =n.5mg=0,4.5.3.10=60(N)
+Suy ra F=60(N)

b) Kéo tAm thi 5
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+ Cac lyc tac dung 1én vat m gom:

=  Trong luc P

= Luyc ma sat Fons1 , Frme2 gilta m vai cac tAm trén va dudi

* Phanlyc N cta tAm dudi va ap luc 6 clia 4 tAm & trén d¢ xudng
+ Céc lyc duge biéu dién nhu hinh

i‘;nsZ ~ AKN - y
B ;:;:;;:l-: ] F
Fat [ Qs
Ll RO 0
By x
+ Biéu thirc dinh ludt 11 Niu-ton: Pm + N+ Q+F+Fug + Fmo =ma=0 (¥)
<A A ’ A ’ OX:F_Fmsl_Fms2:O F:Fmsl
+ Chi€u (*) lén cac truc toa d6 ta co: =
Oy:N-P -Q=0 N=P +Q

Foq =uN=p.5P =p.5mg
F, =HQ = p.4mg
= F=9umg =9.0,4.3.10=108(N)

+Taco: Q=4P, = N=5P . Do do: {

Trudong hop 2: Kéo véi gia toc a
a) Kéo 5 tam ¢ trén

+ Fms2

+ Lic nay xem nhu ta kéo mot vat co khéi lwong M = 5m = 15 kg v6i mot lyc kéo

1a F. Céc lyc tac dung lén vat M gém: trong lyc Pu, lwc ma sat Fns gitta M va

tam dudi, phan luc N.
+ Céc luc duoc biéu dién nhu hinh

_. L
| F
]
o)
X

+ Biéu thte dinh luat I Niu-ton: Py + N + Fns + F=Ma (¥)
Ox:F-F  =Ma F=F  +Ma
Oy:N-P, =0 j{N:PM
+Tacé: F,, =uN=F  =pP, = F=pP, + Ma=uMg+Ma
= F=5umg+5ma =5m(pg+a)=5.3.(0,4.10+1)=75(N)
b) Kéo tam thir 5

Fms

A

+ Chiéu (*) 1én cac tryc toa do ta cé:{
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+ Cac lyc tac dung 1én vat m

gdm: trong luc Pum; luc ma F;nsz 4 N y

Sat Fryi,Fm gilta m v6i cac Hl S F

tAm trén va dudi; phan lyc N F;nsl ;Z;ZQ;Z_ZIZ RN

cua tAm dudi va ép lyc Q cia ) P l O X
m

hai tim & trén dé )guéng

+ Céc luc dugc bi€u dién nhu hinh

+ Biéu thirc dinh lut II Niu-ton: Pm + N+ Q+ F + Fusi + Fme =ma (*)
Ox:F-F ,-F,=ma

+ Chiéu (*) 1én cac truc toa do ta co:
Oy:N-P_ -Q=0

F=F , +F,,+ma
=

N=P +Q
Foq =uN=35pP =5umg
F,, =uQ=4umg

:>F=9umg+ma=m(9pg+a)=111(N)

+Taco: Q=4P_ = N=5P_. Do do: {

Vi du 29: Cho co h¢ nhu hinh vé.

Bict khoi lugng m = 1kg, M = 2kg, - S
hé s0 ma sat gitta m va M, gilta M va F e | M
\ \ _ A — 2 \
san la p=02. Lay g = 10 0/s". TiM o

F dé M chuyén dong déu, néu:
a) m dung yén trén M.
b) m ndi véi tudng bang mot sgi diy nam ngang.
¢) m ndi véi M bang mdt soi ddy nim ngang qua mot rong roc gin vao tuong.
Huéng din ) )
a) Vat m ding yén trén M nén ta c6 thé xem hé vat nhu mdt vat ¢6 khoi lugng tong
cong la (M + m) .
+ Cac lyc tac dung lén vat (M + m) gé)rn:
= Trongluc P= (M+ m);g

= Phan Iyc N cua mat san

*  Luyc ma sat Fus T N y
. Luc kéo F
+ Biéu thirc dinh luat II Niu-ton: «— ¢ - X
+ Chop hé truc toa d6 Oxy nhu hinh v& Fi
+ Chiéu (1a) 1&n Ox ta co: B
F—Fn=0=F=Fn (2a) P
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+ Chiéu (1a) 1én Oy ta co:
N-P=0= N=(M+m)g

+Taco: F, =puN=p(M+m)g—L5F=p(M+m)g=6(N)

b) Cac luc tac dung 1én vat m gdm:

*  Trong luc Pn y A Nn
=  Phan lyc Nmcia M RDRDRDEDS DRI
=  Luyc ma sat Funst X FmﬂE:::::::T:.:.::E_%
* Lyccangdiy T ‘ 0o lﬁm
+ Céc luc tac dung lén vat M gom:
=  Trong lyc Pu Nu
= Phan lyc Ny ctia mit san T R
= Apluc 6 cua m de [én M ' B Fun1
=  Luyc ma sat Fons1 R Funs2 F Q >
= Luc F Funs2
+ Biéu thirc dinh luat II Niu-ton: _
*  VAtm: Pm+ N +Fng +T=0 (1b) Pu
" VatM: Pu+ Ny +Q+F+Fug +Fuo =0 (2b)
+ Chon hé truc toa d§ nhu hinh vé
+ Chiéu (1b) 1én Oy ta c6: Pn— N =0 = Ny =P, (3b)
+ Chiéu (2b) 1én Ox ta ¢6: F — Funsi — Fing = 0 = F = Fuugt + Fuo (4b)
+ Chiéu (2b) 1én Oy ta c6: Nm— Q — Py =0 =Ny =Q + Py (5b)
+Taco: N =Q— ) 5Q=P =mg— ") 5N, = (M+m)g
+ Lai c6: {F"“l =Ny =pme (6b)
F.., =uNy, = M(M + m)g

+ Thay (6b) vao (4b) ta co: F=p(M+2m)g=8(N)

¢) Cac lyc tac dung Ién vat m gém: trong lyc Pu , phan luc N cla M, luc ma sat
Funst, luc cang day T

+ Céc lyc tac dung 1én vat M gém: trong luc Pu , phan luc Nu cua mat san, ap luc

6 cua m d¢ 1én M, luc ma sat Fonat , Fums2, lyc cang day T, luc F
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Fmsl
«—s . = |
F Q - T % Fmi o]
o O
FmsZ

Pwm

+ Biéu thuc dinh luat IT Niu-ton:
" Vatm: Pm+ Nu+Faa +T=0 (1c)
= VatM: §M+ﬁM+6+15+15m51+13m52+T:0 (2¢0)

+ Chon hé truc toa dd nhu hinh vé

+ Chiéu (Ic) 1én Oytacod: Pn—Npn=0=Np=Pny (3¢)
+ Chiéu (1c) 1én Ox ta c0: Fumsi — T=0= T = Fpa (4c)
+ Chiéu (2¢) 1én Ox ta ¢6: F — Fnsi — Fmsa = T=10

= F=F_ +F ,+T—%\5F=2F +F , (5¢)
+ Chiéu (2¢) 1én Oy ta c6: Ny~ Q — Py =0 = Ny =Q + Py (6¢)

+Taco: N, =Q—25Q=P, =mg—9 5N, =(M+m)g

Fmsl = uNm = “’mg
FmsZ = HNM = “(M+m)g
+ Thay (7¢) vao (5¢) ta c6: F=p(M+3m)g=10(N)

+ Lai co: { (7¢)

BAI TAP VAN DUNG
Bail: Mot chiéc xe 6t6 co khdi luong 1 tin bit ddu chuyén dong trén dudng
nam ngang. Sau 20s xe 0t6 di duge quing duong 160 m. Hé sb ma sat giita banh
xe va mdt duong 1a 0,25. Cho g = 10 m/s?
a) Tinh luc kéo cua dong co.
b) Khi van tbc cia xe 1a 54 km/h thi tai xé tit may. Tinh quing duong xe con
di thém duoc cho dén khi xe dirng hén.
¢) Mubn xe chuyén dong thiang déu thi phai doi luc kéo ctia dong co 1a bao
nhiéu?
Bai2: Vatnang Skg duoc treo vao sgi day co thé chiu duoc luc cang tdi da 52N.
Cam day kéo vt 1én cao theo phuong thing dimg. Ly g = 10 m/s%. Hoc sinh A
no6i: "Vat khong thé dat dugc gia toc 0,6 m/s?. Hoc sinh A néi diing hay sai.
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Bai3: Mot vat c6 khdi luong m = 1 kg dit

trén mit ban nam ngang, gin vao dau mot 1o
xo thiang dung c6 d6 cing k = 100N/m. Ban
dau 16 xo dai ¢,=20(cm) va khéng bién
dang. Khi ban chuyén dong déu theo phuong
ngang thi 16 xo hop véi phuong thing ding
goc a = 30°. Tim h¢ s6 ma sat gilra vat va mat

ban. Ldy g = 10 m/s2.

| LT
T At b

Bai4: Mot vt nho khdi lwong m = 2kg chuyén dong trén mit phing ndm ngang
duéi tac dung cua luc kéo F = 12N theo phuong ngang. Hé s6 ma sat giita vat va

mit phing ngang 1a pu = 0,4. Ldy g = 10 m/s2.

a) Tinh gia tc cua vat.

b) Néu luc kéo hudng 1én va c6 phuong hop voi phuong ngang mét goc 30°

thi gia téc ctia vét 1a bao nhiéu?

¢) Hoi goc o bang bao nhiéu thi gia tdc cia vat 16n nhat ? Tinh gia tri 16n

nhat d6?

Bai 5: Hai ngudi cung tac dung
luc dé 1am mot vat di chuyén trén
mit ndm ngang. Ngudi thir nhit
day vat voi Fi = 300N, nguoi thir
hai kéo vat vaoi luc Fo = 300N,
phuong va chiéu cua cac lyc nhu
hinh v&. Biét khéi lugng cua vt
bang m = 90 kg, o = 30° ap =
45°, h¢ s6 ma sat giita vt va ban la
p=0,1. Tim gia téc chuyén dong
cta vat. Liy g = 10 m/s2.

Ol

F»

Bai 6: Mot vat trugt khéng van tbc dau tir dinh mat phéng nghiéng dai 2,5 m,

nghiéng gdoc 30° so voi phuong ngang. Coi ma sat trén mat nghiéng la khong dang
ké. Pén chan mat phing nghiéng, vat s& tiép tuc chuyén dong trén mit phing

ngang trong thoi gian 1a bao nhiéu ? Biét hé s6 ma sat giita vat va mat phang ngang

lapn=0,2. Liy g = 10 m/s%

Bai7: Mot vat truot khong van toc dau tir
dinh mit phang ngiéng véi goc nghiéng o = 45°.
Biét hé s6 ma sat trugt gilia vat va mat phéng
nghiéng p = 0,2 va d6 cao ciia mat phang

nghiéng 1a 442 m. Liy g = 10 m/s.
a) Tinh gia tdc truot cua vat.

&
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b) Tinh thoi gian truot tir dinh ctia mit phing nghiéng dén chan mat phing.
Tinh vén téc & chan mit phang nghiéng.

¢) Hoi ¢ vi tri nao thi van toc bang % van toc & chan mit phing nghiéng.

d) Hoi goc nghiéng bang bao nhiéu thi khi cip cho vat mot van tdc vo theo
phuong mat phang nghiéng, vat chuyén dong truot thing déu xubng chan
mit phang nghiéng.

Bai8: *Mot khuc gb khdi lugng m = 1 kg

dat trén san nha. Nguoi ta kéo khic gd mot lyc F
F hudng chéch 1én va hop v6i phuong nim

ngang mot goc o thay d6i. Khic gb chuyén

ddng déu trén san. Biét hé sO ma sat trugt gilra

gdvasanla p=0,2. Liy g =10(m/s2).

a) Kéo voi goc o =30°. Tinh d6 16n cua lyc F khi do.
b) Kéo voi géc a bé’mg bao nhiéu thi luc kéo c¢6 d 16n cuc tiéu. Tinh luc cuc
tiéu khi do.

Bai9: Mot soi day thép co thé gitr yén duge mot vat ¢ khdi lwong 16n nhét 1a
M = 450 kg. Dung day dé kéo mot vat khac co khdi lwong m = 400 kg 1én cao. Hoi
gia tdc 16n nhat ma vat c6 thé co dé day khong bi dat. Liy g = 10 m/s>
Bai 10: Mot vat bit dau truot khong van tdc dau tir dinh mot mat phfmg nghiéng
cao 5m, dai 10m. Duéi mit phing nghiéng ndi lién 1a mat phing ndm ngang. Biét
hé s6 ma sat giita vat vi mdt phang nghiéng va voi mit phang ngang 1a p = 0,2,
Lay g = 10m/s>.

a) Tinh thoi gian vét truot trén mit phang nghiéng, van tdc tai chan mat

phing nghiéng.

b) Quing dudng vat di dugc trén mit phing nim ngang.
Bai 11: *Mot vat co khdi lugng m trugt khong van tdc dau tir dinh mit ph?lng
nghiéng c6 dd cao h = 1,25 m va goc nghiéng a = 38°. Xac dinh thoi gian dé vat
trugt hét mit phang nghiéng. Biét rang khi goc nghiéng bang p = 20° thi vat
chuyén dong thang déu. Ly g = 10 m/s2.
Bai12: *Mot vat c6 khéi lwong m = 1 kg c6
thé trugt trén miat phang nghiéng goc o = 45° so
voi mat ngang. H¢ s6 ma sat gilta vat va mat

phing nghiéng 1a p = 0,2. Luc F tac dung vao

vét c6 phuong ndm ngang (hinh v&). Liy g = 10

264



m/s2. Xac dinh d6 16n cua F dé vat chuyén dong
thang déu trong cic truong hop sau:

a) Vatdilén.

b) Vat di xudng.
Bai 13: *Mot vat c6 khoi lugng 1 kg duogc dat
trén mit phing nghiéng goc o = 30°. Hé s6 ma F
sat gitta vat va mat phing nghiéng 1a p = 0,2.
Tac dung vao vat mdt luc F hop voi phuong
mit phing nghiéng mot goc B nhu hinh v& dé

cho vat chuyén dong déu di 1én trén mit phing
nghiéng. Liy g = 10 m/s%
a) Voip =15° tinh d6 16n cua luc F.
b) Thay ddi p dé thich hop dé luc kéo F nho nhit. Tinh gi4 tri luc bé nhét 4y.
Chii thich: f{x) = cosx + asinx [om nhat khi tanx = a

s

Bai 14: Mot vat c6 trong lugng P = 100N
dugc giit dimg yén trén mat phang nghiéng
gdc o so véi mdt phang ngang bang mot

luc F co phuwong ngang. Biét tana =0,5;

hé s6 ma sat truot gitra vat va mat phéng
nghiéng 1a p=0,2. Xac dinh diéu kién vé
F dé:

a) Vat cé xu hudng di lén.

b) Vit c6 xu hudng di xubng.
Bai 15: Mot vat nho co khdi lugng

TrrE

m = lkg nam & B (chan mit phang C

nghiéng BC). Ta truyén cho vt van Vo
tbe vo = 16 mls, hudéng theo mat o - A
phang nghiéng di 1én. Liy g = 10 B

A A ) ) 3 A A A R 3 ’
m/s?, hé s6 ma sat trugt trong qua trinh chuyén dong khong doi u :T , g0c tao

boi mit phing nghiéng va mit phiang ngang o =30°.
a) Tim do cao cuc dai vat dat dugc so v6i mat phiang ngang trong qua trinh
chuyén dong.
b) Tinh tong quing dudng vat di duoc tir luc truyén van toe dén khi dimg lai.
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HUONG DAN GIAI VA DAP AN

Bai 1:

Y SRR 1 1 .
a) Gia toc cua 6to: s=v0t+Ea‘c2 = s=5at2 —Sa=—= =O,8(m/s2)
t

+ Céc luc tac dung 1én xe 6 t6 gdm:
trong luc p , phan luc N , luc ma sat

Fms va luc kéo dong co F duoc Ems

biéu dién nhu hinh vé.
+ Ap dung dinh luét II Niu-ton ta co6:
P+N+F+Fum =ma ™)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
Ox: F-F_ =ma (1): {FszS +ma
Oy:N-P=0 N=P

+ Chiéu (*) 1én cac truc Ox, Oy: {

+Taco: F  =pN =pP =pumg
:>F:pmg+ma:m(ug+a)=103.(0,25.10+O,8)=3300N
b) Khi xe tit may F = 0, tir (1) = —F,_ =ma’

—a'=—™=—g=-0,25.10=-2,5(m/s’)
m

N2
. V) —v
+ Quang dudng xe con di thém duge dén khi dung lai v =0: s’ = ()2—,02 (3)
a
ye . ’ / 02 - 152
+ Vi vo, = 54km/h = 15m/s thay vao (3) taco: s’ = =45( )
2(-2,5)
¢) Xe chuyén dong thang déu = a=0. T (1) = F — E.=0

= F =F,, =pmg=0,25.10".10=2500(N)

Bai 2:
+ Cac luc tac dung 1€n vat gém:
=  Trong luc p
= Luyc cang day T
+ Biéu thirc dinh luat II Niu-ton:
T+‘§=m5 *) “ +T T
+ Chon chiéu duong 1a chiéu chuyén dong nhu hinh

+ Chiéu (*) 1én chiéu duong tacé: T-P=ma=T=m(g+a)
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+Dé day khong bj dit thi: T<T,, < m(g+a)<T,,

=a sh—g :2—10:0,4(m/sz) = amax = 0,4 m/s?
m 5
= Hoc sinh A néi dung
Bai 3:
+ Khi vat m & vi tri ma 16 xo 1éch so v6i phuong thing dimg goc a, vat m chiu tac
dung ctia cac luc gdm: s

=  Trong lyc p
=  Phanlyc N

1
1
s 1 As T o y
= Luc dan hoi Fan !
e e A \ - \ X
= Luyc ma sat Fms gilfa vat va mat ban \I/.
+ Bidu thirc dinh luét IT Niu-ton: 1 ©
9’////:’/////////// T _./; i,

P+N+Fa +Fns =ma *)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé B
+ Chiéu (*) 1én cac truc Ox, Oy ta co: P
Trén Ox: F,_ —F, sina=ma=0 (1) (vi chuyén dong déu a = 0)
Trén Oy: N+F, coso—P=0=N=P-F, cosa )

F ms

+ Luc dan hoi: Fdh:k(é—ﬂo):k[ b —on:kfo( : —1] ©))
cosa cosa

+ Thay (3) vao (2) taco: N=P —kfo(
cosol

—ljcosazP—kfo(l—cosa)

+ Do d6 lyc ma sét la: F, =pN=p[P—k/,(1-cosa)] (4)

+ Thay (3) va (4) vao (1) ta co: M[P—kfo(l—cosoc)]:kfo( ! —ljsinoc
cosa

kfo( ! —ljsinoc 100.0,2.[ ! —ljsin30°
cos ol _ cos30°

i Pkl (1-cosa) 1.10-100.0,2.(1-cos30°) =02
Bai 4: ‘
a) Cac luc tac dung Ién vat gom:
=  Trong luc p y
= Phanlyc N X
= Luckéo F 0

=  Luc ma sat Fns
+ Ap dung dinh luat II Niu-ton ta co:
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P+N+F+Fu =ma *)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
» o {Ox:F—Fmszma a= D
+ Chiéu (*) 1én cac truc Ox, Oy: = m
Oy:N-P=0 N=p
F-pmg 12-0,4.2.10
m 2
b) Khi luc kéo hudng 1€n va hop voi phuong ngang mot goc o = 30°
+ Chiéu 1én (*) 1én Ox ta c6: -F +Fcosa.=ma )
+ Chiéu 1én (*) 1én Oy ta c6: N—P +Fsina=0 (2)
+Tu(2)tacéd: N=P—-Fsinao=F_ =uN= u(P—Fsina)

ms

+Taco: F =pN=pP=pmg = a=

=2(m/s2)

+ Thé vao (1) ¢6: —u(P —Fsina)+Fcoso = ma

F i -
L (cosa +psino) — pmg

- z2,4(m/sz)

F(coso +psina)—pmg

c) Theo caub tacod: a=
m

+ Theo Bét déng thirc Bunhia ta c6: (a.c+bd)<(a’ +¢*)(b* +d’)
< (1.cosa+ usinoc)2 < (12 + |,L2)(cos2 o +sin’ a) =1"+p’

= (l.cosa+usina)mﬂx =P+
_FJ 44’ —pmg ~2,46(m/s?)

:> amax
m

ALl G 53 . \ > .a b 1 l,L o

+ Dau “=" xay ra khi va chi khi: —=— < =——>=tana=pu=>a~x218
¢ d cosa sina

Bai 5:
+ Cac lyc tac dung 1én vat gom:

*  Trong lyc P Fi

*  Phanluc N N

o ol

*  Luc ma sat Fums —t—7-----

» Luckéo Fi valuc day Fs.

y
+ Céc luc duoc biéu dién nhu hinh vé % l : ‘ X
ms O

+ Ap dung dinh luat IT Niu-ton ta co:
P+N+F +F;+Fn =ma *)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
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L Ox: F c0s30° +F,co845° —F, =ma (1)
+ Chiéu (*) 1&€n Ox, Oy ta co6: _
Oy: —P+N+Fsin30° —F,sin45° =0 (2)
+ Tr (2) ta co: N=P +F, sin45° —F sin30°
+ Ta cé: F_ =uN =pP +pF, sin45° — pF sin30° 3)

+ Thay (3) vao (1) ta co:
F,c0s30° +F, cos45° — (WP + uF, sin 45° — uF, sin30° ) = ma

. F c0s30° + F, cos45° + pF sin30° — pmg — pF, sin45°
m

+ Thay sb ta cé: a~ 4,2(m/s2)
+ Vay gia toc ctia vat 1a a~4,2(m/s)
Bai 6:
* Khi vat truot trén mat phéng
nghiéng cac luc tic dung 1én
vat gé)rn: trong lyc P va phan
luwc N,.
+ Dinh luat II Niuton cho qua
trinh chuyén dong trén mat | il
nghiéng: P+ N, =ma; (1) H B l P

+ Chon chiéu dwong 1a chiéu chuyén dong

+ Chicu phuong trinh (1) 1én chiéu duong ta co:
Psin30’ =ma, = a, =gsin30’ =5m /s’

+ Goi v 14 van tdc cua vat khi dén chan mit phiang nghiéng, ta co:
Vi —v =2as, = v=4/2a5 =42.52,5=5(m/s)

* Khi vat vira dén mit ngang thi vat c¢6 van toc dau 1a v, =5(m/s) . Qua trinh

trugt trén mat ngang thi vat chiu tac dung cua trong luc p , phan luc N, va luwc ma

sét Fums .

+ Phuong trinh dinh luat II Niu-ton cho qu4 trinh chuyén dong trén mit ngang:
P+N;+Fm=ma> (2)

+ Chon h¢ truc toa d6 Oxy nhu hinh vé

Ox:-F, =ma,

+ Chiéu phuong trinh (2) 1én Ox va Oy ta ¢o:
p g (2) y {Oy: N, =P
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= —uN, =ma, < -uP =ma, = a, =—pg=-2m/s’
+Taco: v=v,+at=5-2t
+ Khi vat dung lai thi: v=0=5-2t=1t=2,5s
+ Vay thoi gian chuyén dong trén mét ngang la t=2,5(s)
Bai 7:
+ Céc luc tac dung Ién vat gom:
=  Trong luc P, co phwong thing dung, chidu huéng xudng.
=  Phanlyc N vudng goc véi mat tiép xuc, chiéu hudng chéch 1én.
=  Luc ma sat truot Fonst nguoc chiéu chuyén dong
+ Ap dung dinh luat I Niuton: Fums +P +N =ma
+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chiéulén Ox tacé: P, —F  =ma
< Psino—F, , =ma (1)
+ Chiéu 1én Oy ta ¢6: N—P, =0
< N=P =Pcosa 2)
+ Luc ma sat truot: F _=pN 3)
+ Thay (2) vao (3) taco: F  =pPcosa (4)
+ Thay (4) vao (1) ta c6: Psina —pPcosa =ma

—a=g(sina—pcosa) %)

a) Gia toc cua vat 1a: a =g(sinoc—ucosoc) —4/2m /s>

2

.y 1
b) Quang duong vat trugt dugc trong thoi gian t: s = Eat

+ Khi vat trugt hét mat phiang nghiéng thi: 42 = %4\/5 £=t=2 (s)

+ Van tbc cua vat tai chan mat phang nghiéng: v =at = 422 =8m/s

2

¢) Ta co: v, =V7‘3=4m/s:s/ =;—B=\/§3AX=S—S/ =42 -2 =3V2m
a

+ Vay tai vi tri vat cach chan mat phéng nghiéng doan Ax = 3V2m

d) Dé vat trugt thang déu thi a =0=> g(sina —pcosa)=0

& sina —pcosa =0 = tano = u = o =arctan 0,2 =11,31°
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Bai 8:
+ Chon truc Oxy c6 Ox c6 phuong chuyén dong, chiéu la chidu chuyén dong, truc
Oy vuong goc véi Ox.

+ Cac luc tac dung lén vat g(‘Sm trong luc p , phan luc N , luc ma sat Fums v Iuc

kéo F, dugc biéu dién nhu hinh v&.

+ Pinh luat II Niuton: Fm +P+N+F=ma (*)
+ Chiéu 1én (*) 1én Ox ta c6: —-F . +Fcosa=ma (1),4
+ Chiéu 1én (*) 1én Oy ta c6: N—P +Fsina =0 (2) Frue

+Tir (2) taco: N=P—Fsina=F,, =uN=p(P-Fsina)

+ Thé vao (1) co: —M(P —Fsinoc)+ Fcosa=ma < },L(P—Fsinoc)+ma =Fcosa

: P+

<:>FcosomLqumoc=pP+ma:>F=“—rm_1

cos oL+ pusino

. 2 2 \ P

+ Khi vat chuyén dong thang déu thi a = 0 nén: R S— —=2,07N
cos 0L+ pusino

b) Ta co: F:M—P_
cos oL+ pusino

+ Theo Bét ding thirc Bunhia ta c¢: (a.c+bd)<(a’ +¢)(b” +d*)

& (l.cosa+psina)’ S(l2 +|,L2)(cos2 o +sin’ oc)=12 +u’

P
=F,, =————=~1,96(N)
JIP+u’
PO .« 1,...a Db 1 1! .
+ Dau “=" xay ra khi va chi khi: —=—< = =tanoa=p=a=11,31

c d cosa sina
Bai 9:
+ Viat m chiu tac dung cua cac lyc: trong luc P va lyc cang day T
+ Biéu thte dinh luat I Niu-ton cho vatm: T+P=ma (*)
+ Chon chiéu dwong 1a chiéu chuyén dong ciia m (chiéu hudng 1én)
+ Chiéu (*) 1&n chiéu duong ta c6: T—mg=ma = T =mg + ma
+ Theo détaco: T, =Mg.
+ Dé day khong dut thi: T<T, <> mg+ma<Mg

5
=ac<

mjgzl,ZSm/s2 —a,, =125m/s’
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Bai 10:

+ Céc luc tac dung Ién vat
gom: trong luc P, phan luc
Ni ciia mat phang nghiéng,
phan luc N> ciia mat phang
ngang va lyc ma sat Funst, Frns

trén mdi mit chuyén dong.

+ Chon cac hé truc toa do trén H B l P
mdi mat chuyén dong nhu
hinh vé.
a) Khi vét chuyén dong trén mit phing nghiéng:
+ Biéu thttc dinh luat 2 Niu-ton: P+ Nj + Fuyi = ma,

o . . |Ox:Psino—F,_, =ma, (1)
+ Chiéu lén cac truc Ox va Oy ta co6:

Oy: N, —Pcosa =0 2)

+Tir (2) ta co: N, =Pcosa =F,, =pN, =p, (Pcoso)=umgcosa
+Tu (1) tacod: Psina—F,; =ma,

= mg(sina —pcos a) =ma, =>a, = g(sin(x - ucosa)
+ Lai co: sina =£=0,5 = cosa =+1—sin’a =£
AB 2
+Vay: a, =g(sino — pcosa) =3,268m/ s>
+ Thoi gian truot trén mat phang nghiéng: s = %a]t2 =t=2,474s

+ Van tdc tai chan mit phang nghiéng: v=a,t=8,085m/s
b) Khi vat chuyén dong trén mit phing ngang: P+ Na + Fus> = mas
s A A / / . = 7 OX:_Fms:ma2 (3)
+ Chiéu (**) 1én cac truc Oxy ung véi mat ngang ta co:
Oy:N,-P=0 (4
+Tu (4)taco: N,=P=F , =pP=pmg
+Tu (3) tacd: —F, =ma, <> —pumg=ma =>a, =—pg=-2m/s’
+ Van tdc tai chin mdt phang nghiéng 14 van toc ban dau vo trén mat nam ngang
néntaco v, =v=_8,085m/s. Khi vat dimg lai trén mat ngang thi v = 0.

+Tacod: v: —v, =2as =0’ —v{ =2a,s, =s=16,34m
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Bai 11:

+ V6i goc nghiéng bang B thi vat chuyén dong thing déu = giita vt va mit phing

nghiéng c6 ma sat. Goi p 1a hé s6 ma st giita vat va mit phang nghiéng.

* Xét truong hop vat chuyén dong trén mit phang nghiéng véi goc a.

+ Cac lyc tac dung 1én vat gdm:

=  Trong luc P, co phwong thing dung, chidu huéng xudng.

= Phéan lyc N vudng goc véi mat ticp xuc, chiéu hudng chéch 1én.

= Luyc ma sat truot Fonst nguoc chiéu chuyén dong
+ Ap dung dinh luat IT Niuton: Fums +P +N =ma
+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chiéu 1én Ox ta c6: P —F . =ma

< Psino—F,, =ma (1)
+ Chiéu 1én Oy ta ¢6: N—P, =0

< N=P =Pcosa 2)
+ Luc ma sat truot: F =N 3)
+ Thay (2) vao (3) ta co6: E  =pPcosa (4)

+ Thay (4) vao (1) ta c6: Psina —puPcoso =ma

:azg(sina—ucosa) ®)
+ Vay khi truot trén mit phing nghiéng goc o c6 ma sat thi gia tdc cua vat 1a:
a:g(sina—pcosa) (6)
\ A N Ay LA A N 1 2 2s
+ Vi vat truot khong véat toc dau nén: s = Eat =>t=,—
a

+ Goi ¢ la chiéu dai mat phing nghiéng, ta c6: sino = AH = E

AB /¢

+ Khi vat di hét mat phang nghiéng thi s=/( =t = / /
a.sina

h

sina

()

+ Theo hé thire (5) ta c6 gia tdc clia vat khi trugt trén mat nghiéng goc f 1a:

a, =g(sinp—pcosP)
+ Khi goc nghiéng B thi vat trugt déunén a, =0
< g(sinp—pcosp)=0=sinp=pcosp= p=tanp

+ Thay (8) vao (5) ta co: a =g(sino.—tanp.cosa)

®)
(€))
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2h
1—tanp.coto)

+ Thay (9) vao (7) taco: t= '1 \/
sina '\ g(

£ , 2.1,25
Thay s0 ta c6: t=——-
5in38° 4/10.(1— tan 20°.cot 38
Bai 12:
a) Khi vat di Ién
+ Cac luc tac dung 1€n vat gém:

~1,11(s)

=  Trong lyc P,cod phuong thang dtng, chidu huéng xudng.
*  Phanlyc N vudng goc voi mit tiép xac, chidu huéng chéch 1én.
=  Luc ma sat truot Fonst nguoc chiéu chuyén dong
= Luc tac dung F theo phuong ngang
+ Biéu thirc dinh luét II Niuton:
Fms +P+N+F=ma=0
(chuyén dong thing déu a = 0)
+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chiéu lén Ox ta co: b
Fcosa—Psina—F =0 (1)
+ Chiéu 1én Oy ta c6:
N—-Pcosa—Fsina=0= N=Pcosa +Fsina
+Taco: F,, =puN=p(Pcosa+Fsina) (2)

+ Thay (2) vao (1) ta c6: Fcoso.—Psino.—p(Pcosa +Fsina)=0
= Fcosa —pFsina =Psina + pPcosa

= F(cosa—psin(x)=mg(sinoc+},tcosoc)

o mg(tana+p) 1.10(tan45° +0,2)
"~ l-ptano  1-0,2.tan45°

b) Khi vat di xudng
+ Cac luc tac dung lén vat g(‘Sm:

=15N

=  Trong lyc P,cod phuong thang dtng, chidu huéng xudng.
*  Phanlyc N vudng goc voi mit tiép xac, chidu huéng chéch 1én.
= Luyc ma sat truot Fomst nguoc chiéu chuyén dong

= Luyc tac dung F theo phuong ngang
+ Biéu thtre dinh luét IT Niuton:
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Fms +P+N+F=ma=0
(chuyén dong thang déu a = 0)
+ Chon hé truc toa d6 Oxy nhu hinh
+ Chiéu 1én Ox ta c6:
Psina—Fcosa—F =0 (3)
+ Chiéu 1én Oy ta c6:
N—-Pcosa—Fsina=0= N=Pcosa +Fsina
+Taco: F,, =uN=p(Pcosa+Fsina) (4)
+ Thay (4) vao (3) ta co:
= Psina—Fcosa—u(Pcosa+Fsinoc)=0

= Psina—puPcosa =Fcosa + pFsina

mg(tana—p) 1.10.(tand5° -0,2) 20

= F

1+ ptano 1+0,2.tan45° 3
Bai 13:
+ Cac luc tac dung 1€n vat gom:
=  Trong luc P, co phwong thing dung, chidu huéng xudng.
=  Phanlyc N vudng goc véi mat tiép xuc, chiéu hudng chéch 1én.
=  Luc ma sat trugt Fonst nguoc chiéu chuyén dong
=  Luyc tac dung F
+ Biéu thirc dinh luét II Niuton:
Fms +P+N+F=ma=0
(vi chuyén dong déu a = 0)
+ Chon hé truc toa d6 Oxy nhu hinh
+ Chiéu lén Ox ta co:
Fcosp—Psina—F, =0 (1)
+ Chiéu 1én Oy ta c6:
N—-Pcosa+Fsinf=0= N=Pcosa—Fsinf3
+Taco: F =pN= u(Pcosa —FsinB) 2)
+ Thay (2) vao (1) ta c6: FcospB—Psina — p(Pcosoc - FsinB) =0

= F(cosP+usinB)=P(sina+pcosa)= F=m
( Pru B) ( H ) 8 cosf3+usinf3

sin30° +0,2.cos30°
cos15° +0,2sin15°

a) Véi p=15°= F=1.10. =6,615N

(sino+pcosa)
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(sino+pcosa)

b) Taco: F=mg -
cosfP + usinf

+ Vim, g va o khong d6i nén F = min khi va chi khi f(B) = cosp + psinp = max
+ Theo chu thich ta c6: f(f) = cosP+pusinff =max = tanf=p=p=11,3°

+ Ta co: cosP+ usinP =cosB(1+utanB)=;(l+utanB)
1

= (cosB+usinp) = ! (1+p2): 1+
Jl+p?
L Vav F (Sina + ucosa) 110 (sin30° + 0,2.00830) 6.60IN
ay min =mg =1 ~0,
J1+p? J1+0,2?
Bai 14:

a) Vat co xu huéng di [én:

+ Céc lyc tac dung vao vat: N, F, Fms,f’

+ Dé vat nim yén va c6 xu hudng di 1én thi:
Psina <Fcosa <Psina+F

+ Ta cé: F,, =puN = p(F.sina + Pcosa)

= Ptana<F < P(sino + pcosat) _ P(tan o + )

cosoL —psina l-ptana

10000.5+9.2) ., son<r< 2N
1-0,2.0,5 9

b) Vit c6 xu hudng di xuong: khi @6 luc ma sat doi chiéu so voi hinh v€ ¢ cau a

Thay s6 ta duge: 100.0,5 < F <

+ D¢ vat ndm yén va c¢6 xu huéng di xuong thi: Psina—F, < Fcosa <Psina véi

. P(t -
F.. =uN=p(F.sina + Pcosa) :MS F<Ptana
1+ptano
+ Thay s ta duge: wngo@@(N)s <50(N)

1+0,2.0,5
Bai 15:
a) Chon chiéu dwong theo chiéu chuyén
dong.
+ Khi vat di 1én cac luc tdc dung Ién vat

gdm: trong luc P, phan lyc N va luc ma

sat Fus dugc biéu dién nhu hinh vé.

Ap dung dinh luat II Niuton ta cé:
P+ N+ Fums =ma, (*)

276



Chiéu phuong trinh (*) 1én cac truc toa d6 Ox va Oy ta cé:
Ox:—-Psina—F,  =ma,
Oy:N—-Pcosa=0

—Psina—F, =ma, ,
= —Psina —pPcoso =ma,

N =Pcosa

=>a, =—g(sino + pcosa ) = —S(m/sz)

2
+ Quéng dudng vat di 1én: s, = —2V—° —16(m).
a’l

+ Vat dung lai tai D rdi chuyén dong di xudng = hmex= BD.sina = 16.0,5 = 8m.

b) Goi a, 1a gia tdc luc vat di xudng trén mit nghiéng.

+ Ta c0: a,= g(sina - pcosa) =2 m/s.

+ Khi vat di xudng thi quing duong di trén mat nghiéng 1a: s, =s; = 16 (m)
+ Van tdc tai B khi di xubng: v, =/2a,s, =8(m/s)

+ Gia tbc vat trén mit phang ngang: a, = —ug = —?.10 = —2\/§(m /s’ )

+ Quang duong vat di dugc dén khi dimng trén mit ngang 1a:
0’ -v; _ -8
20, 2(-243)

=>s=s1+s+s3=16+16+9,24=41,24 (m)

s, = ~9,24(m)
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Dang 5. BAI TOAN VE CHUYEN PONG NEM NGANG, NEM XIEN
Nhdn xét: Khi vat bi ném di, néu bé qua lyc can cua khong khi thi né chi chiu tac
dung cua trong luc P ¢6 phirong thang ditng chiéu tir trén xuong. Do dé khi mot
vt bi ném (b6 qua sirc cdn), theo phwong thang dirng vit chuyén déng véi gia toc
a= § theo phirong ngang vt chuyén dong thang déu (vi khong cé luc tic dung
theo phwong nay nén theo dinh ludt Il Niuton: 0 = ma = a = 0).
2 Phwong phdp gidi chung:
+ Chon hé truc toa d6 Oxy thich hop (Ox nim ngang va Oy thang ding,
chiéu ciia cic truc hudng theo chidu chuyén dong trén cic phuong)
+ Phan tich chuyén dong bi ném cua vat theo hai phuong thing dimg va
phuong ngang.
+ Van dung cac cong thic vé chuyén dong thing déu va chuyén dong thing
bién d6i déu dé viét cac phuong trinh vén téc va phwong trinh chuyén dong
(toa do).
vV=v,= const

»  Chuyén dong thing déu:
X=X,+Vvt

v=yv, +at
*  Chuyén dong thing bién d6i déu: 1,
X=X, +Vv,t+—at
2
Loai 1. Chuyén ddng ciia vat lic diu bi ném ngang tir dd cao h
+  Xét chuyén dong cua vat dugc ném tur do cao h voi van tdc ban dau vo
theo phwong nim ngang.
+ Chon h¢ truc toa do Oxy: Gbéc O 1a vi tri ném vat, truc Ox theo hudng van
tc dau vo, truc Oy thing dimg hudng xubng.
+ Phan tich chuyén dong cia vat theo hai phuong Ox va Oy.
v' Theo phuong Ox vat chuyén dong thing déu véi gia toe a, = 0 va
van toc ban dau vox = vo nén phuong trinh van toc va phwong trinh
A A B Vx = VO
chuyén dong la:
X =Vt
v' Theo phuong Oy vét chuyén dong thing nhanh dan déu véi gia toc
a, = g va van tc ban diu vey = 0 nén phuong trinh véan toc va
q v, =gt
phuong trinh chuyén dong la: 1,
y=5g
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+ Phuong trinh quy dao cua vat 1a phuong trinh mé ta mbi quan hé giira x va
y (khong chira thoi gian t).

-

2
v Rt t trong x thé vao y ta ¢6 : y:%gtzzlg[ij = X

27\ v, - 2v;
v" Vay quy dao 1a mot nhanh parabol

+ Van toc cta vat (van toc toan phan) tai mot vi tri bat ki: v=vy + vy

Vi vy Lvy = v=v2+v2 =42 +(gt)’

Chu y:
v Toa dd x md ta tAm xa, toa do y mo ta do cao h ¢ thoi diém t.
v Khi vt cham dit thi y=h (*)
*  Giai phuong trinh (*) tinh dugc thoi gian t — thoi gian cham dét
= Thay thoi gian t vao cac phuong trinh x, phuong trinh v ta s€ tim
duoc toa do (tﬁm xa L) va van tde v khi cham dat.

Vi du 1: M4t vat ném ngang véi van tde dAu vo =30 m/s, & dd cao h = 80 m.

a)  Lap phuong trinh quy dao. V& quy dao chuyén dong.

b) Xac dinh tAm bay xa cua vat.

¢)  Xac dinh van tdc cta vat lic cham dat.

Huéng din

+ Chon h¢ truc Oxy c6 géc O tai vi tri ném, truc Ox ndm ngang hudng theo Vo ,
truc Oy c6 phuong thiang dimg huéng xudng dudi.
+ Chuyén dong ciia vat duoc phan tich theo hai phuwong: phuong ngang va phuong
thing ding hudng xudng.
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* Theo phuong ngang vét chuyén dong thing déu vé6i van tde dau vo va gia
tdc ax = 0 nén phuong trinh van téc va phuong trinh chuyén dong ciia vat
. |vi=v,=30(m/s)
tuong ung la:
X =v,t=30t
= Theo phuong thang dimg vat chuyén dong nhanh dan déu huéng xudng
v6i van toc dau vo, = 0 va gia toc ay = g nén phuong trinh van tdc va

v, =gt=10t
phuong trinh chuyén dong cta vat tuong tng 1a: 1, s
y=—gt" =5t
2
a) Phuong trinh quy dao
+Taco: x=30t=>t=— (1) N
30 X (m)
+ Lai co: y=5¢t° (2)
2 2
+Thay (1) véo (2) tacé: y =35 — | =——(m)
30 180
<2 y (m)

+ Vay phuong trinh quy dao cta vat la: y = @(m)

+ Quy dao chuyén dong 1a mot nhanh parabol nhu hinh vé

b) Tam xa

+ Khi vt cham dét thi: y=h < 5t° =80 = t =4(s)

+Tam xa: L=x =30t=120(m)

¢) Van tdc theo phuong Oy khi vét cham dat: v, =10t =40(m/s)
+ Van tbc cua vat (van toc toan phén) khi cham dét:

v= V2 +v2 =4/307 +40° =50m /s

Vi du 2: Mot hon bi duge ném theo phuong ngang vé6i van toc ban dau 1a vo tir do
cao 5 m so v&i mat dét. Sau thoi gian t n6 roi xuéng mat dét tai diém cach Vi tri
ném doan 3 m theo phuwong ngang. Liy g = 10 m/s2. Tinh thoi gian roi t, toc d9 ban
dau vo va van toc khi vira cham vao mit dat cua vién bi.

Huéng din
+ Bai toan coi nhu bai todn vat ném ngang voi van tdc dau vo tir docaoh=5m.
+ Chon hé truc Oxy c6 gbc O tai vi tri ném, truc Ox nam ngang hudng theo vo,
truc Oy c6 phuong thiang dimg huéng xudng dudi.
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+ Chuyén dong ctia vat duge phan tich theo hai phuong: phuong ngang va phuong
thang dimg hudng xudng.
= Theo phuong ngang vét chuyén >

dong thang déu véi van toc dau X (m)
Vo va gia toc a, = 0 nén phuong

trinh van tdc va phuong trinh
chuyén dong cua vat twong tng
Y Vx = VO y (m)
la:

X =Vt

= Theo phuong thang dimg vat chuyén dong nhanh dan déu huéng xudng
v6i van te dau vo, = 0 va gia toc ay = g nén phuong trinh van tdc va
v, =gt=10t
phuong trinh chuyén dong cta vat tuong tng la: 1, s
y=—gt" =5t
2
+ Khi vt cham dét thi: y=h < 5t =5=>t=1s

+ Tam xa ctia vat khi cham dit: L=x < 3=v,.1=v,=3m/s

+ Van toc khi vira cham dit: v= \/Vé +(gt)2 = \/32 + (10.1)2 ~10,44(m/s)

. C6 thé tinh van téc cham dét theo cong thirc:
v:—vy =2gh=v=,/v; +2gh ~10,44(m/s)

Vi du 3: Mot may bay bay theo phuong ngang & d6 cao 980 m véi van tdc 150
m/s. Phai tha mot vat cach dich bao xa theo phwong ngang dé vét roi trang dich. Bo
qua moi strc can ciia khong khi va lay g = 10 m/s.
Huéng din

+ Bai toan xem nhur bai toan vt ném ngang véi van toc dau vo = 150 m/s, tir 46 cao
h = 6000 m. Di tim tam xa.
+ Chon h¢ truc Oxy c6 géc O tai vi tri ném, truc Ox nam ngang hudng theo Vo ,
truc Oy c6 phuong thing dimg huéng xudng dudi.
+ Chuyén dong ciia vat duoc phan tich theo hai phwong: phuong ngang va phuong
thang dimg hudng xudng.

* Theo phuong ngang vét chuyén dong thing déu vé6i van tde dau vo va gia

tdc ax = 0 nén phuong trinh van tdc va phuong trinh chuyén dong cua vt

v, =v,=150m/s

tuong ung la:
s e {X=V0t=150t
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* Theo phuong thing ding vat chuyén dong nhanh dan déu hudéng xubng
v6i van toe dau vo, = 0 va gia toc ay = g nén phuong trinh van tdc va

q v, =gt=10t

phuong trinh chuyén ddng cia vat tuong Gng la:

+ Khi vat cham dét thi: y=h < 5t* =980 =t =14s

1 2 2
y 2g

+ Tam xa ciia vt khi cham dat: L=x=150t=150.14=2100(m)

Vi du 4: *Mot may bay dang bay ngang vdi véan tdc V, ¢ dd cao h so vo1 mat dat
mudn tha bom tring mot doan xe ting dang chuyén dong voi vén tde V, trong
cung hai mit phang ding v6i may bay. Hoi con cach xe ting bao xa thi tha bom
(d6 1a khoang cach tir dudong thing dimg qua may bay dén xe ting) trong hai

truong hop:
a) May bay va xe ting chuyén dong cung chiéu.
b) May bay va xe ting chuyén dong ngugc chiéu
Huwéng din
Cich 1: Sir dung tinh chit gip nhau thi cung toa do
a) Chon truc toa d6 Oxy nhu hinh vé, O 1a vi
tri may bay tha bom, gdc thoi giant =01a luc

0
may bay tha bom.

+ Phuong trinh chuyén dong cta bom theo cac
x, =Vt

truc Ox va Oy: 1,
y =gt

2
+ Phuong trinh chuyén dong cua xe ting: J
{xz =L+ V,t
y,=h

X, =X, < Vit=L+V,t (1)

+ Khi bom roi trang xe tang thi: 1,
Y=Y, < Egt =h

+ T (2) ta co: %gtzzh:ﬂ: 2h

g

+Tu(1)taco: Vit=L+V,t=L=(V,-V,)t=(V,-V,), |—

(2)

2h
g
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b) Chon truc toa ¢ Oxy nhu hinh v€, O 1a vi _
tri may bay tha bom, gdc thoi giant =01a luc o

may bay tha bom. N X
+ Phuong trinh chuyén dong cua bom theo cac RN

X, =Vt \\\
truc Ox va Oy: 1 e

M :Egtz < IO—O-I
+ Phuong trinh chuyén dong cua xe ting:
{xz =L-V,t
y,=h

X, =X, Vit=L-V,t (3)
+ Khi bom roi trang xe tang thi: 1,
Y=Y Qggt =h (4)

+ T (4) ta co: %gtzzh:tz 2h

g
. , /2h
+ Tu (3) ta co: V1t=L—V2t:>L=(V1+V2)t=(V1+V2) -
g

Céch 2: Sir dung tinh twong d6i cia chuyén dong
+ Goi V| 1a van téc may bay so vdi dét; V- 1a van tdc xe tang so voi dat
+ Suy ra V2 12 van tdc may bay so véi xe ting

= Khi may bay va xe ting di cung chiéu thi Vi, =V, -V,

» Khi may bay va xe ting di ngugc chiéu thi Vi, =V, + V,
+ Chon hé truc toa d6 xOy gén lién v6i xe ting. Nhu vy may bay s& bay v6i van
tdc Vi, trong hé quy chiéu nay.
+ Do may bay bay ngang nén khi may bay tha bom, ta thdy qua BOM roi giéng
nhu vat dugc ném ngang voi van tbc ban dau Vo= Vi,
+ Goi M (xo, yo) 12 toa d6 ban dau ciia may bay trong hé xOy. Véixo=L va yo=h.
+ Theo phuong Ox, ta c6: x =x, —v,t=L -Vt

dau (-) trudc vo do v, chuyén dong nguoc chiéu Ox M S y
+ Theo phuong Oy, ta co: y=1y, —%gtz =h —%gtz T_V»o ------ h
+ Khi BOM triing xe ting thi x =0 vi y = 0
= Khiy=0:>0=h—%gt2:>t= % E
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= Khix=0=0=L-V,t=L=V,t=V, %
a) Khi may bay va xe tang di ciing chiéu thi Vi, =V, -V,
= L=(V,-V,) 2h
g
b) Khi may bay va xe ting di nguoc chidu thi Vi, =V, +V,
= L=(V,+V,) 2h
g
Vi du 5: *Mot hon bi nhé lan ra khoéi cau thang theo phuong ngang véi van tdc vo
= 4 m/s. M&i béc cau thang cao h =20 cm va rong d = 30 cm. Hoi bi s& roi xudng
béc cau thang nao dau tién. Coi dau ciu thang 1a bac thir 0. Ldy g = 10 m/s%. B6
qua lyc can cta khong khi.
Huwéng din
+ Khi vién bi chuyén dong, no
chi chiu tac dung cia trong luc 0 X
nén khi ro1 khoi bac dau tién, nod S~

s& chuyén dong nhu vét bi ném h AN

s A A A N
ngang v&i van toc dau vo =4 m/s. d >

+ Chon hé truc toa do Oxy, géc B
O trung véi vi tri ném vat. Goc N

thoi gian 1a lac bat diu ném vat. CI\L

+ Theo phwong Ox vét chuyén

dong thing déu v6i phuong trinh:
X = vot = 4t (D

+ Theo phwong Oy vét chuyén

dong roi tu do voi phuong trinh:
y=ye =5¢ @)

+ Ruat t & (1) thay vao (2) ta cd phuong trinh quy dao cua hon bi la: y = %xz
+ Phuong trinh ciia duong thing OABCD la: y = ax (4)
Diém A c¢6 hoanh d6 x =d = 0,3 (m) va tung d6 y =h= 0,2 (m)
T Thay vio (4) ta co: a=Y =2 = y=2x
x 3 3

+ Toa d6 cac giao diém cua quy dao hon bi voi duong OABCD:
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2.5, 5 2 x=0
—X=—X =X|—x-—|=0=>
3 16 16 3 X=2,13(m)

X 2711
d
+ Vay hon bi roi xudng béc ciu thang thir 8 (ké tir bic dau tién)

+ S6 bac cau thang ma hon bi da nhay qua la: n=

Vi du 6: *Tir cing mot diém trén

cao, hai vat dugc dong thoi ném Vo Vo2

<
<

ngang véi cac van toc dau Vo VA Vo
nguoc chiéu nhau. Gia toc trong
truong la g. Sau khoang thoi gian bao
lau ké tir lac ném thi cac vecto van

tdc vi va v, cua hai vat tro s& vuong
gbc voi nhau.

Huwéng din
Cach 1:
A A e g Al e 13e a2 ;/1=:/01+§
+ Van toc cua cac vat tai thoi diém t:

V2 = v +gt
+Khi vi va va vuong goc voi nhau thi: Viv: =0 (\701 + gf)(;/oz + Q) =0
= ;}01 .\702 + ;}01 Q + ;}02 Q + Qg? =0
+ Duya vao cong thure tich vo hudng cia hai dai lugng vecto suy ra ta co:
Vo -Vgp-€08180° +v,,.8t.c0s90° + v ,.gt.cos 90° + (gt)2 =0

VVoi-Vo

S VoV +(gt) =0 t=
g

\ Vor-

Vv 5 ’
02 AN . 7 \ A A 5 s A ~
ké tur khi ném thi vecto van toc cua hai vat sé€
g

+ Vay sau thoi gian t =

vudng goc voi nhau.

Cach 2:

+ Chon cac hé truc toa do Ox;y va Ox,y co géc O 1a vi tri ném, truc Oy théng dtmg
huéng xubng, truc Ox; va Ox, nim ngang nhu hinh v&.

* Xét vai vat 1:
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, vV, =V
+ Phuong trinh van toc theo cac truc: 1 o @)
Vi, = gt
X, =Vt
+ Phuong trinh chuyén dong theo céc truc: 1, @
y=—gt
2
* Xét véi vat 2:
X A A . Vox = Vo2
+ Phuong trinh van toc theo cac truc: 3)
vy, =gt
X2 - V02t
+ Phuong trinh chuyén dong theo céc truc: 1 o 4)
y=-8

. 1 NPT C A At an A A A
+Viy= 5 gt” ma lac dau hai vat & cing mot dd cao => hai vat ludn cung do cao.

+ X¢ét tai thoi diém t, hai vat & ciing d6 cao (cing mirc ngang) nhu hinh v&.

N
N

+ Khi v; va v, vudng goéc véi nhau thi o = (5)
v
tan ot = —*
N . vy v v v t A VgV
+ Tir hinh ta c6: y_ ) Mk Ty Ve 8 NYorTe
tanf3 = Yoy Viy Vax g Vo g
V2x
VoV

+ Vay sau thoi gian t = 2 ké tir khi ném thi vecto van tdc ciia hai vat s&

g
vudéng goc voi nhau.
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Loai 2. Chuyén dong cia vat bi ném nghiéng tir dudi Ién
+  Xét chuyén dong cua vat dugce ném xién l1én voi van tc ban dau v hop
v6i phuong nam ngang mét goc o.
+ Chon h¢ truc toa d6 Oxy: co géc O 1a vi tri ném vat, truc Ox nam ngang
huéng vé phia ném, truc Oy thing dting hudng 1én.

y
TR T -
Il 1 e ‘,—yyx
- /’ 1 ~ 1
_ e 1 N 1
Vo _____V_O’, 1 himax { N\ -
b \ 1 S --- SV
1
| 1 Vy N
O( a \l/ S X
S
Vox

+ Phan tich chuyén dong cta vat theo hai phuong Ox va Oy.
v' Theo phuong Ox vat chuyén dong thing déu véi gia toe a, = 0 va
van tdc ban diu vo, = vocoso. nén phuong trinh van tc va phuong
. L . |V, =v,cosa = const
trinh chuyén dong la:
X =V, t= (Vocosoc).t
v' Theo phuong Oy vét chuyén dong cham din déu véi gia toc ay=-g
va van tdc dau vo, = vosino. nén phuong trinh van tc va phuwong
V, =V, +at=v,sino —gt

trinh chuyén dong 1a: 1, ) 1,
y =Vt +Eat = (VO smoc)t —Egt

+ Rt t trong x thay vao y ta c6 phuong trinh quy dao cua vét la:
-8

y=—5——x"+(tano)x = quy dao la mét parabol
2v,cosa

Chuy:
x="7?
v' Taido cao cyc dai: v, =0=>t=?=
y=?7=H

max
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v' Khi cham dit thi: y = toa d¢ tai mat dat.
»  Néu vat duoc ném 1én tir mit dat thi khi cham dat:
L=x=?

=0=t=7"=
y {Vy=?3V=?

»  Néu vat duoc ném 1én tir d6 cao h thi khi cham dat:
L=x=?

=—-h=>t=7=
y {Vy=?:>V=?

(d4u trir n6i 16n mat dét c6 toa do am)

Vi du 7: Mot vat dugc ném 1én tir mat dt v6i vén tée ban dau vo = 40 m/s va véi
goc ném o, = 60°. Liy g = 10m/s. Tinh:

a) Do cao cuc dai ma vat dat dugc (tim bay cao cua vit)

b) Thoi gian ké tir khi ném dén khi cham dat. TAm xa va vén téc cua vat khi

do.
¢) Tinh vén tdc cua vt tai thoi diém t = +/3 s. Gc thoi gian 1a luc ném.
Huéng din

+ Chon hé truc toa d6 Oxy: co géc O 1a vi tri ném vat, truc Oy hudng 1én.
+ Chuyén dong cua vat dugc phan tich theo hai phuong: phuong ngang va phuong
thang dimg hudng lén.

y
P NI -
/”’ ' \\1/‘-\\ Vx
: N
- ;'/ e 1 N I
Vov L----2 0 // 'hmax \\ [,
oy & f 1 S SV
1
| 1 vy .
o (P v X
=
Vox

=  Theo phuong ngang vat chuyén dong thang déu véi gia toc ax = 0 va van
tbc dau Vo, = Voc0so =20m/s nén phuong trinh van téc va phuong trinh
vV, =V, = 20m/s

chuyén dong ciia vét twong tng la:
X =v, t=20t
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* Theo phuong thing ding vat chuyén véi gia téc a = -g va van toc dau

Vo, = V,Sino, = 20+/3m /s nén phuong trinh vén tc va phuong trinh
v, =V,, +at =203 - 10t

chuyén dong cua vat tuong tmg 1a: 1

y =V, t +5at2 =204/3t -5t

a) Khi vt 1én t6i do cao cuc dai thi: v, =0 2043 -10t=0= t =235

2
+ D0 cao ctia vat khi d6: y = 2033t = 5" =2043.243 -5(24/3) =60(m)

b) Khi vt cham dit: y=0<> 20+/3t—5t> =0 = t =435
+ TAm xa khi d6: L=x=20t=80/3m

+ Van tc khi cham dét: v=/v? +v = \/202 + (zoﬁ - 10.4\@)2 = 40m /s

¢) Vén téc theo phuong Oy luc t =+/3s : v, = 20+/3-10t= 10\/§(m /s)

+ Vay van toc ciia vat lict = V3s la:

V=,V ,/202 10f —10\/_m/s

Vi du 8: Tu d6 cao 15 m so voi mat dat, mot vat duge ném chéch 1én véi van tde
dau 20m/s, hop v6i phuong ngang mot goc 30°. Ly g = 10 m/s?. Hiy tinh:
a) DG cao lon nhéat so véi mat dat ma vat dat duoc.
b) Thoi gian tir lac ném dén lac cham dat.
¢) Tam bay xa cua vt.
Huéng din
+ Chon h¢ truc toa dé Oxy: co géc O 1a vi tri ném vat, truc Oy hudng 1én.

\4

Rl

1

N 1

hmax ____\:\__I

\
\
\
\
1
1
7

15m

|
<--mm>le---
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+ Chuyén dong ctia vat duge phan tich theo hai phuong: phuong ngang va phuong
thang dimg hudng lén.
= Theo phuong ngang vat chuyén dong thiang déu vai van toc dau
Vox = V,COSOL = 10v/3m /s va gia toc ax = 0 nén phuong trinh van tbc va
V, =V, = 10+3m /s
X=Vv,t= 1043t

= Theo phuong thing dimg vat chuyén dong voi van toc dau

phuong trinh chuyén dong cta vat tuong tmg 1a: {

Vo, = V,sino=10m /s va gia tbe a, =—gnén phuong trinh van tbc va
phuong trinh chuyén dong ctia vat tuong mg la:
V, =V, +at=v; sino—gt=10-10t

y= voyt+%at2 =(v, sina)t—%gtz =10t —5t*

a) Khi vét 1én t61 d6 cao cuc dai thi: v, =0 10-10t=0=t=1s
Do cao cua vat khi d6 so voi géc toadola: h , =y= 10t —5t* =5m
o =15+h_ =20m
b) Khi vat cham dit: y=—15<10t—5t> =—15=t =3s

¢) TAm xa: L=x=10/3t=304/3m

Viay d0 cao cuc dai ctia vat so voi mat dat la: H

Vi du 9: Mot vat dang chuyén dong trén dudong ngang véi van toc 20 m/s thi truot
1én mot cai déc dai L = 30 m, nghiéng mot goc o = 30° so v6i mit dudng nim
ngang. Bo ma sat giita vat va doc. Liy g = 10 m/s>.
a) Tim gia téc cta vat khi 1én doc. Vat co 1én hét dbc khong? Néu co, tim van
téc cua vat & dinh déc va thoi gian 18n déc.
b) Hiy md ta qua trinh chuyén dong cta vat sau khi 1én hét déc. Gia st ring
khi 1én hét déc c6 mot con duong nam ngang rat dai. Hay tinh:
»  Pj cao cuc dai vat dat duoc so voi chan doc
=  Thoi gian (k& tir khi vat bat dau 1én dbc) dén khi vat roi xubng mat
duong ndi trén. Van tdc khi vat cham mat duong va tam xa (so véi
dinh déc) khi d6 1a bao nhiéu ?
Huéng din
+ Khi vit truot 1€n dbe cac luc tac dung lén vat gém: trong luc P va phan luc N
+ Cac lyc dugc biéu dién
nhu hinh vé.
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+ Dinh luat II Niuton cho qua trinh

chuyén dong trén mit nghiéng:
P+N=ma (1)

+ Chon chiéu dwong 14 chiéu

chuyén dong nhu hinh v&

+ Chiéu phuong trinh (1) ta

co:—Psina=ma= a=-gsina =—5(m/s2)

* Goi s 1a chiéu dai ti da vat co thé di 1én trén mat doc (cho dén luc van toc v = 0)
2 2 2 A2 ,
+Tach: s=— 0 0" —20 =40(m)>L =30(m) = vt Ién doc dugc
2a 2.(-5)

* Goi vy va L 1an luot 1a van toc va chiéu dai cua doc = L =100 m

+ Vén toc clia vat tai dinh déc: v; —v) =2aL=> v, =,/2aL+v; =10(m/s)

Vo

\ v
+Taco: v=v,+at=>t=
a

+ Khi vt 1én hét déc thi v = vi = 10 m/s = t =102

=2(s)

b) Khi 1én dén dinh ddc vét c¢6 van téc vi = 10 m/s, trong gia doan tiép theo vat s&
chuyén dong giéng nhu vat bj ném xién 1én mot goc o = 30° véi van tdc ban dau
vi =10 m/s. y

Vi -
Y Y

&
T T T T T e T O

S Vix

o

+ Chon hé truc toa dd Oxy nhu hinh, gbc O 1a vi tri dinh déc.
+ Chuyén dong ciia vat duoc phan tich theo hai phuwong: phuong ngang va phuong
thang dimg hudng lén.

* Theo phuong ngang vét chuyén dong thing déu véi van tdc dau

Vi, = V,COS0L = 5J3m/s va gia tbc a, = 0 nén phuong trinh vén téc va
vV, =V, = 53m/s

phwong trinh chuyén dong cua vat tuong tng 1a:
X=V,t= 53t
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* Theo phuong thing ding vat chuyén dong voi van tée dau
v,, = V;sina.=5m/s va gia toc a, =—gnén phuong trinh vén te va
. v, =5-10t
phuong trinh chuyén dong cua vat twong ung la: { °
{y =5t—5t’
* Khi vat 1€n t6i d6 cao cuc dai thi: v, =0<5-10t, =0=1t,=0,5s
+ Do cao cia vat khi d6 so véi dinh doc: h =y =5t -5t =1,25m
+ Vay d cao cuc dai cia vat so véi chan dbc 1a: H, =Lsin30° +h__ =16,25m
* V6i cach chon hé tryc toa do Oxy nhu trén = chan déc co tungdolay=-15m
+ Khi vat roi xudng con dudng nim ngang thi:
y=0&5t, -5t =0=>t, =Is
+ Vay thoi gian ké tir khi vt bt dau 1én déc dén khi vat roi xudng mit duong 1a:
At =tagse + thay =tasc tt2=2+1=3s
*TAm xa: L=x = 5«/5‘(2 = S\E(m)

Vi du 10: *Em bé ngdi dudi san nha

ném 1 vién bi 1én mot san nam ngang cao N .
h = 1,44 m véi vén t6c v, = 2,410 m/s. - B

D¢ vién bi c6 thé roi xudng mat san & B

xa mép san A nhat thi van toc vo phai

nghiéng voi phuong ngang mot goc o
bang bao nhiéu. Tinh thoi gian ké tir khi
ném dén khi vién bi cham mat ban khi
d6. Lay g =10 m/s2.
Huwéng din
+ Dé vién bi c6 thé rdi xa mép san A nhit thi quy dao cia vién bi phai di sat A.

+ Goi v; 1a van toc tai A va hop véi

AB goc a, (hinh duéi). Coi nhu vat y
duogc ném tir A véi van toc dau la Vi
v, . Ap dung cong thirc tam xa trong A &0 T,
1 e
2 - hd
A , v; sin2a -
ném xién ta c6: AB=—1——"" Vo ¢ B
o ;
+Dé AB 16n nht thi sin2a, =1
o H X
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T T
:>2(X,1 253(1122

+ Vi theo phuwong ngang vén tdc khong doi nén:

v
V, =V,C0S0 =V, COSO, = COSOL =—-C0SQ,

VO
2
\ Vo —2gh
+Lai ¢6: v, =4/v{ —2gh :>c05(>L=0—gc050L1 =0,5=a=60°
Vo

+ Vay dé vién bi c¢6 thé roi xudng mat san & B xa mép san A nhit thi van tdc Vo
phai nghiéng vdi phuong ngang mot goc o =60°.
+ Phuong trinh chuyén dong theo phuong Oy cua vién bi:

y=(v, sinoc)t—%gt2 =(2,4x/ﬁ.sin60°)t -5t

+ Khi vién bi cham san ndm ngang thi:
y=h(2,4105in60° )t - 5t* =1,44 = t ~1,51(s)

Vi du 11: *Tir dinh mot mit phang
nghiéng c6 goc nghiéng B so voi
phuong ngang, ngudi ta ném mot
vat v6i van tdc ban dau vo hop voi
phuong ngang goc a. Tim khoang
cach L doc theo mit phing
nghiéng tir diém ném t6i diém roi.

Cho rang mit phang nghiéng rat
dai.

Huéng dan
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
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x =(v,cosa )t (1)
+ Cac phuong thinh toa do cta vat: 1
y=H+(Vosin0L)t—§gt2 (2)

+Ta(l) >t=—0

Vv, cosal

N g 2
+ Thé vao (2) ta dugc: y=H +(tga.).x —| —————— [X 3
@) ey (1g0) (2\/30052&] ()

+ Goi M 1a diém ma vién bi roi cham vao mit phing nghiéng.

. A aiR Xy =Lcosf
+ Ta c6 toa d0 cua diem M: )
yu =H—-Lsinf
2 2
+ Thé xu, ym vao (3) ta dugc: H—Lsinp=H +tga.L.cosp — ng 0052 B
2v,cos” a
i Lcos® _2v2.cos®
< —sinf = tgo..cosf _gzc—oszﬁ = L =(tga.cosp + s1n[3)—V° Cof a
2v,cos” a g.cos” f3

=L

_ 2v;.cos’ a(tga.cosﬁntsinﬁj B 2V§.cosa[sina.cosB+sinB.cosaj
g g cos’ B
Lo 2v;.coso.sin(a +p)
gcos’ B
Vi du 12: *Mot bo vuc mat cit dimg co

cos’ B

=

dang mot phan parabol (hinh v&). Tir diém A v
5 A L. 0
trén suon bo vuc, & dd cao h = 20 m so voi
day vuc va cach diém B dbi dién trén bo bén a /

kia (cing d6 cao, ciing nam trong mit phing
cét) mot khoang / = 50 m, bén mot qua dan
phao xién 1én v6i van téc vo = 20 m/s, theo

huéng hop véi phuong ndm ngang goc a = ,

60°. B6 qua lyc can ciia khong khi va liy g =
10 m/s?. Hay x4c dinh khoang céch tir vi tri
bén dén diém roi cua dan phéo.
Huwéng din
+ Chon hé toa d§ xOy dat trong mat phéng quy dao cua dan, gén voi dat, géc O tai
day vue, Ox nim ngang cung chiéu chuyén dong cua dan, Oy thing ding hudng
1én. Géc thoi gian 14 luc ban dan.
294




+ Hinh cét cta bd vuc dugc xem
nhu mot phan parabol (P1). Do y (m)
parabol nay c6 dinh di qua O nén

phwong trinh téng quat c6 dang:
y = ax?
+ Vi parabol P1 di qua diém A co6

X, =—§=—25(m)

toa do:
y, =h=20(m)
+Suy ra: 20=a(-25)" =a _ 4
' 125
+ Phuong trinh cua (P1): y = %xz O X (m)

+ Phuong trinh chuyén dong cua dan:

X= (Vocosa)t —é =10t -25

y=h+ (Vosina)t —%gt2 =20+104/3t -5t
+ Khtr t di ta dugc phuong trinh quy dao (P2):

y=20+10\/§[x+25j‘5(x+25j2 Ly +(\/§—2,5)x+(25f—$j

10 10 20
+ Piém roi C cua vit c6 toa do 1a nghiém cua phuong trinh:
4
=—xX
Y125

(vo1 x #—-25m, y#20m)

1, 45
Y=o +(\/§—2,5)x+(25\f—7]

x =15,63(m)

125 20 4 x =-25(m)

= ix2 =—ix2 +(ﬁ—2,5)x+(25[—£}:>{

+ Loai nghiém x =-25 (m) = x = 15,63 (m) = y = 7,82 (m)
+ Khoang cach giita diém roi C va diém ném A 1a:

AC=(x, —xc) +(ya—ve) ~42:42(m)

Vi du 13: *Mot nguoi ding ¢ d6 cao H so voi mat dat ném mot hon da theo
phuong hop v6i phuong ngang mot goc o. Tim o dé tAm xa trén mat dat 1a 16n
nhéat.
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Huéng dian
+ Chon h¢ tryc toa @ nhu hinh v&. Goc & mat dét.
+ Chuyén dong ctia vat chia 1am 2 thanh phan:
theo Ox: x = (vocosa)t (1)

1
theo Oy: y =H+(v,sina).t —Egt2 )

+ Khi cham mit dat thi x = L luc dé:
L

V, cosal

v

t=

2
L 1 L
+ Thay t vao (2) ta dugc: y =H+(v,sina). -—g
vocosa 2 { v, cosa
L,

= y=H+L.tano——5———=
2v;.cos’ a.

2 2
+Ma — =1+tanz(x:>g—Lz.tan2(x—L.tana+(§iz—Hj=0 (*)

2
cos‘a 2v, v

+ Phuong trinh phai c6 nghiém voi tana

2 2 212
jA:Lz_‘*g_L(gL HJO Lo gL 28H

2 2
2vy \ 2v; v, \/

15 2gH 2¢H v,
:>g—4£1+i2<:>Ls 1+ g2 V—Q:LSE.Ivé+2gH
Vo Vo Vo /8 g

=L, =2 [v2+2gH
g

= Phuong trinh (*) c6 nghiém kép = x = _b

2a
< tano = Yo _ Yo = Yo
=——=-L0= =
22gI; gL g.ﬁwlvé+2gH Vo +2gH
V2 g
+ Vaytano = Yo thi tim xa dat cuc dai.

Vi +2gH

Loai 3. Chuyén dgng ciia vat bi ném nghiéng tir trén xudng
+ Xét chuyén dong cua vat dugc ném cheéch xuong véi véan toc ban dau vo

hop véi phuong ndm ngang mot goc o.
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+ Chon hé truc toa do Oxy: co géc O 1a vi tri ném vat, truc Ox nam ngang
hudng vé phia ném, truc Oy huéng xudng.

Vox
n
o) >
N (04 '
N : X
— Y 1
N
VOy ‘V_____\v_l_’
\ \'
N
\
\
\
\
\
\
\
\
\
\
\
\
\
\

+ Phan tich chuyén dong cia vat theo hai phwong Ox va Oy.
v' Theo phuong Ox vat chuyén dong thiang déu voi gia toc ax = 0 va
vén tdc ban diu vo, = vocoso nén phwong trinh van tc va phuong
Vv, =V,cosa = const

trinh chuyén dong 1a:
X =V, t=(v,cosa).t

v' Theo phuong Oy vt chuyén dong cham dan déu véi gia toc =g
va van téc ddu voy = vosina nén phuong trinh van téc va phuong
V, =V, +at=v;sino+ gt
trinh chuyén dong la: 1, . 1,
y =V, t+—at” = (V0 smoc)t +—gt
2 2
+ Rat t trong x thay vao y ta ¢c6 phuong trinh quy dao cua vat la:
y= ZLXZ +(tano)x = quy dao 1a mot parabol
2v,cosa

Chu y: Khi cham dét thi: y = toa d0 tai mat dét

Vi du 14: T dinh thap cao H = 30 m, ngudi ta ném mot hoan da xudng dét voi
van téc vo = 10 m/s theo phuong hop voi phwong ngang mot goc a = 30°. Liy g =
10 m/s?. X4c dinh:

a) Thoi gian dé hon da roi toi mat dat ké tir lac ném.

b) Van tdc khi hon da vira cham dat

¢) Khoang cach tir chan thap dén chd roi ciia hon da.

d) Dang quy dao cta hon da.
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Huéng dian
+ Chon h¢ truc toa d§ Oxy co géc O 1a vi tri ném, chiéu cua Ox va Oy nhu hinh

Vox

0 >

— \

VOy A 4 \ -

’

y

+ Chuyén dong ciia vat duoc phan tich thanh hai chuyén dong:
* Theo phuong ngang vat chuyén dong thiang déu véi gia toc a, = 0 va van
téc dau v, =v,cosa =53 (m/s) nén phuong trinh chuyén dong va

phuong trinh vén tdc theo phuong Ox la:

X =Vt +%axt2 = (V0 cosa)t =531

V, =V, tat=v cosa= 53
= Theo phuong thang dimg vat chuyén dong thang nhanh dan déu véi gia toc
a=g=10 m/s’ va van téc dau v,, =v,sino.=5(m/s) nén phuong trinh
chuyén dong va phuong trinh vén tdc theo phuong Oy la:

1 . 1
y =V, t+ antz = (V0 sma)t + Egt2 =5t+5¢t°

vV, =V, +ayt=(v0 sinoc)+gt2 =5+10t
t=2(s)

a) Khi hon d4 cham dét thi: y=H < 5t+5t> =30 =
t= —3(s)(1oai)

b) Van t6c khi cham dat: v=/v’ +V, =\/(5\/§)2 +(5+10t)2

+ Khi cham dt thi t=2s nén: v = \/(5\/5)2 +(5+10.2)" =10y7 (m/s)

¢) Khoang cach tir chan thap dén vi tri roi vét chinh 14 tim xa nén ta co:

L=x=5/3.t=5/32=10y3(m)
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X X X X2

v () 5

Quy dao 1a mot nhanh parabol quay xubéng voi 0<x <L & 0<x < 10\/§(m)

d) Tu x=5t=>t= thay vao y taco: y=5.

Vi du 15: Tir dinh A cta mot mit ban phing
nghiéng ngudi ta tha mot vat c6 khdi luong A
m = 0,2 kg truot khong ma sat khong van
téc dau. Cho AB = 50 cm, BC = 100 cm,
AD = 120 cm va ldy g = 10 m/s2. B
a) Tinh van tdc cua vat tai diém B.
b) Chimg minh ring quy dao cua vat
sau khi roi1 khdi ban 1a mot parabol.
Vit roi xuéng dat cach chan ban C

D C

mot doan brfmg bao nhiéu.
Hwong dan
a) Cac lyc tac dung lén vat gérn: trong lyc p , phan luc N cua mat phéng nghiéng.
+ Theo dinh luat II Niu-ton ta c6: P+N=ma
+ Chon chiéu dwong 13 chiéu chuyén dong nhu hinh v& a.
+ Chiéu lén chi€u duong ta co:
Psina=ma=a=gsina

A
+ Tt hinh ta co:
. AD-BC 120-100
sino, = = =0,5
40

:>a=gsinoc=10.0,5=5(m/s2)
+Vén toe tai B: v=4/2.as,; =2(m/s) D
b) Khi vat roi khoi B, vat chuyén dong nhu Hinh a

mot vat bi ném nghiéng mot goc o = 30°
véi van toc dau vo = 2 m/s tir diém B.
+ Chon hé truc toa do Oxy co géc O tai

B, truc Oy thing dimg huéng xudng, truc
Ox nam ngang hudng sang phai nhu hinh B
b.

+ Chuyén dong cua vat duoc phan tich

thanh hai chuyén dong:
Hinh b
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* Theo phuong ngang vat chuyén dong thing déu véi a, = 0 va van téc dau

Vox = VocosaL = /3 m/s nén phuong trinh chuyén dong theo phuong Ox 1a:
1
x=V0Xt+§axt2 =3t (1)

*  Theo phuong thing ding vat chuyén dong thing nhanh dan déu véi gia tbc

a=g=10 m/s? va van tbc dau Vo, = V,sino.=1(m/s) nén phuong trinh

chuyén dong theo phuong Oy la: y =v, t+ %ayf =t+ 5t ()

+Ruat t tir (1) thé vao (2) ta co: y = R gxz = quy dao c6 dang mot parabol

NE

+ Khi vit cham dit thiy = 1 m = 1=+ 2x> = x = 0,62(m)

NG

+ Vay khi roi xudng dét vat cach diém C doan x = 0,62 m

BAI TAP VAN DUNG
Bai 1: Mot hon bi 1an doc theo mdt canh ciia mit ban hinh chit nhat nim

ngang cao h = 1,25m. Khi ra khoi mép ban, né roi xubéng nén nha tai diém
cach mép ban L = 1,50 m (theo phuwong ngang). Liy g = 10 m/s. Tinh téc
d0 cua vién bi luc roi khéi ban ?

Bai2: Mot may bay bay theo phwong ngang & d6 cao 10,125 km véi van tdc

200 km/s. B6 qua moi sitc can cua khong khi va ldy g = 10 m/s%. Chon hé truc Oxy

c¢6 gbe O tai vi tri ném, truc Ox nim ngang hudng theo may bay chuyén dong, truc

Oy c¢6 phuong thing ding hudng xubng dudi.

a) Phai tha mot vat cach dich bao xa theo phuong ngang dé vit roi tring dich.

b) Viét phuong trinh qu§ dao va v& dang quy dao chuyén dong cia vét.

Bai3: Mot vat duge ném theo phuong ngang vé6i van tde 25 m/s va roi xudng
dat sau 3. Lay g = 10 m/s2.

a) Vat dugc ném tir 6 cao ndo so v6i mit dat.

b) Vit di xa dugc bao nhiéu.

¢) Vian tdc cua vat khi vira cham dét.

d) Viét phuong trinh quy dao tir d6 suy ra dang quy dao chuyén dong cua vit.
Bai4: O mot do cao 0,8 (m) khong d6i, mot ngudi ném ngang mot vién bi vao
mot 18 trén miat dat. Lan thir nhat vién bi roi khoi tay voi van tde 10 m/s thi vi tri
cham d4t cta vién bi thiéu mot doan Ax, 1an thir hai v6i van toc 20 m/s thi s thi vi
tri cham dét cua vién bi lai du mot doan Ax. Hay xac dinh khoang cach gitia nguoi
va1d. Ly g = 10 m/s2.
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Bai5: Mot vat ném ngang voi van tdc dAu vo =20 m/s, & dd cao h =45 m.

a)  Lap phuong trinh quy dao. V& quy dao chuyén dong.

b)  Xac dinh thoi gian vat bay trong khong khi.

¢) Xac dinh tim bay xa cua vat.

d)  Xac dinh vén toc cua vat lic cham dat.
Bai 6: Mot chiéc may bay dang bay déu trén bau troi theo phuong ngang voéi
van toc 20 m/s & do cao h =500 m so voi mat dat. Hoi may bay phai tha mot vat &
vi tri ndo dé né c6 thé trang muc tiéu dudi dét.
Bai7: Tu modt may bay dang chuyén dong thing déu véi van tde vo ngudi ta tha
roi mot vat nho. Biét dd cao ciia may bay la 720 m va diém roi cach diém tha vat la
600 m. Tinh vén tdc vo clia may bay. Lay g = 10 m/s%. Bé qua moi ma sat.
Bai8: Tumotdiém A cach mat dat mot doan h, ngudi ta dong thoi tha mot vat
roi ty do va ném ngang mot vat. Sau 3s thi vat roi tu do cham dét, khi cham dat hai
vat cach nhau 27m. Lay g = 10 m/s%, b6 qua moi ma sat. Tinh:

a) Do caoh.

b) Van tdc ban diu cua vt ném ngang.
Bai9: Mot may bay bay ngang vé6i véan toc vo = 450km/h & do cao 7605 m thi
tha mot qua bom ngay khi di qua muc tiéu trén mat dat.

a) Tim thoi gian dé bom roi cham dat.

b) Lic bom cham dit may bay bay thém mdt doan bang bao nhiéu ké tir lac

tha. Bom roi Iéch muc tiéu bao nhiéu.

Bai 10: Mot vat duge ném 18n tir mat dt vai van tde ban dau vo = 40 m/s va véi
goc ném o, = 30°. Lay g = 10 m/s2.

a) Tinh tm xa, tm bay cao cua vat.

b) Tinh vén tdc cla vat tai thoi diém t = 2s. Gbc thoi gian 1a luc ném.
Bai 11: Tu dinh thap cao 25m, mot hon da duge ném 1én véi van tc ban dau 5
m/s theo phuong hop véi mit phing ndm ngang mot goc o = 30°. Chon hé truc toa
d6 Oxy ¢ gbe O 1a vi tri ném, chiéu dwong cta truc Oy huéng 1én.

a) Viét phuong trinh chuyén dong, phuong trinh quy dao cta hon da.

b) Sau bao lau ké tir luc ném, hon d4 s& cham dat. Lay g = 10 m/s>.
Bai 12: Tur dinh mot thap cao 12 m so voi mat dat, nguoi ta ném mot hon da véi
van toc ban diu vo = 15m/s theo hudng chéch 1én va hop voi phuong nim ngang
mot goc o = 45°. Xac dinh phuong, chiéu, do 16n cua van tdc hon da khi né cham
dat. Bé qua Iyc can khong khi.
Bai 13: Mot may bay dang bay do cao 1000 m véi van tdc vo = 200 m/s theo
phuong ngang thi tha mot kién hang ning, nhé xudng dat.

a) Xac dinh vi tri roi cua kién hang trén mat dat va thoi gian roi.
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b) Tai thoi diém t = 0 khi may bay tha hang thi mot xe tai chuyén dong & phia
dudi theo huéng nguge véi hudng chuyén dong ciia may bay (quy dao
chuyén dong cua may bay va xe tai cing thudc trong mit phang thing
dung), xe tai di véi van tdc v = 54 km/h va biét ring kién hang roi tring
thung xe. Xac dinh vi tri clia xe tai tai thoi diém t = 0.

Bai14: Tir d6 cao h = 20m, mot hoc sinh ném mot qua bong véi van tde 20 m/s
chéch 1én va hop véi phuong ngang mot goc 30° vé phia birc tuong toa nha dbi
dién, cach vi tri dtrmg cta hoc sinh 10 m. Tinh:

a) Thoi gian tir lac ném bong tdi lac cham tuong

b) Van tdc qua bong khi cham tuong.

Bai 15: T dinh thap cao H = 30 m, ngudi ta ném mot hoan da xudng dat voi van
tdc vo = 10 m/s theo phuong hop v&i phuong ngang mét goc a. = 60°. Liy g = 10
m/s?. Xac dinh:

a) Thoi gian dé hon da roi téi mat dat ké tir lac ném.

b) Khoang cach tir chan thap dén chd roi cia hon da.

¢) Dang quy dao cua hon da.

Bai 16: Trong mét trdn dau tennis, mot ddu thu giao bong vai tbe do vo = 86,4
km/h va qua bong roi theo phuong ngang cao hon mat san la H = 2,45 m. Ludi cao
h = 0,9 m va cach diém giao bong theo phuwong ngang 1a 12 m. Hoi qua bong co
cham luéi khong? Néu n6 qua ludi thi khi tiép dit né cach ludi bao xa ? Liy g = 10
m/s?.

Bai 17: Mot qua bong duoc ném 1én vé phia birc tuong voi van tde 25 m/s va véi
goc 60° so voi phuong ngang. Tuong cach noi ném bong 22 m.

a) Qua bong bay bao lau trudc khi dap vao tuong.

b) Qua bong dap vao tuong tai diém cao hon hay thip hon diém ném bao
nhiéu ?

¢) Qua bong cé di qua diém cao nhat trudc khi cham tuong hay khong ?

Bai 18: Mot vat duoc ném xién véi van tée vo nghiéng goc o theo phuong
ngang. Hiy tinh o dé tim xa 16n nhét va ching to rang tim xa dat duoc nhu nhau

v . s (m
voi goc nghiéng la o va [E - ocj.
Bai 19: Mot banh xe ¢6 ban kinh R =2(m)quay déu xung quanh mdt truc ndm
ngang cach mit dat h =4 m véi toc d6 180 vong/phut. Ly g =10(m / sz)

a) Tinh toc do dai cia mdt diém trén vanh banh xe.
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b) MOt vat nhé gén trén banh xe bi tach khoi banh khi 1én dén diém cao nhit.
Tinh khoang cach tir chd vat cham dat dén duong thiang di qua truc banh
Xe.

Bai 20: *Mot ban cau c6 ban kinh R trugt déu

theo duong thing nam ngang. Mot qua cau nho .
cach miat phing ngang mot doan bang R. Ngay i R
khi dinh ban cau di qua qua ciu nho thi n6 duoc |
budng roi tu do (hinh v&). Tim van tc nho nhat :
clia ban cAu dé nd khong can tré chuyén dong
roi ty do ciia qua cau nhé. Cho R = 80 cm.

Bai 21: Mot tau cudp bién dang neo & khoang cach 320+/3 m so v6i mét phéo
dai bao vé€ hai cang cia mot hon dao. Sting dai bac bao vé€ hai cang dit & myuc nudc
bién, c6 vén tc ddu nong 80 m/s. Lay g = 10 m/s2.

a) Hoi phai dit sing nghiéng mot goc 1 bao nhiéu dé ban tring tau?

b) Thoi gian bay cua dan la bao nhiéu?

¢) Hoi tau cudp bién phai cach phao dai bao xa dé & ngoai tim bén cua siing?
Bai 22: MOt nguoi linh ciu hda dung cach xa tdoa nha dang chay 4043 (m), cAm
mot voi phun chéch 30° so v6i phuong ndm ngang. Van tdc ciia dong nude lic roi
khoi voi 1a 40 (m/s). Hoi voi nude phun dén do cao nio cia toa nha? Lay g = 10
m/s?.
Bai 23: Cho mét vat c6 khdi lugng m
= 2kg truot khong lan tir dinh mot dbc %,
cao 17m, c6 mat nghiéng hop voi
phwong ngang mét goc a. = 30°. Hé sb a

ma sat trugt gitta vat va mat nghiéng la
w1 = 0,4. Sau khi xudng dc vat chuyén

dong trén miat ngang. Hé s6 ma sat TR
trugt gitta vat va mit ngang 1a p, = 0,2. Vat chuyén dong trén mit ngang duoc
quing duong s = 18,04 m thi rét xuéng mot hd cao 45 m. Liy g = 10 m/s%. Tinh
van tdc ctia vat khi vira cham mit dat dudi hd.

Bai 24: Mot vat duoc ném 1én tr mit dat v6i van tde vo ban dau lap voi phuong
ngang mot goc a. Gia sir vat cham dét tai C. Trén duong thiang ding qua C dong
thoi nguoi ta thda mot vat khac toi ty do & do cao h. Tim diéu kién cua h dé hai vat
roi téi C cung mot luc.

Bai 25: *MOot vat duoc ném véi van tde vo ban dau lap voi phuong ngang mot

goc a. Tim thoi gian d€ van toc cua vat vuong goc voi vo.
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Bai 26: *Mot hon bi nhé duge cung cép van tdc ban dau vo; = 5 m/s dé no lan
trén san nha nam ngang theo mot duong thang vé phia cau thang. Biét hé s6 ma sat
gilta vién bi va san nha 1a p = 0,1. Sau thoi gian t = 2 s vién bi lin dén dau cau
thang rdi ra khoi cau thang theo phuong ngang. Mdi bic ciu thang cao h = 20 cm
va rong d = 30 cm. Hoi bi s& roi xudng bac ciu thang nao dau tién. Coi dau cau
thang 1a bac thtr 0. Lay g = 10 m/s%. Bo qua luc can ctia khong khi.
Bai 27: *Hai vat nho duoc ném déng thoi tr cung mot diém: vat (1) dugc ném
thang 1én, va vat (2) ném & goc o = 60° so v6i phuong ngang. Van tdc ban déu cua
mdi vat c6 d 16m 1a vo= 25 m/s. B6 qua stic can cua khong khi. Tim khoang cach
giita hai vat sau thoi gian 1,7s ké tir lac ném.
Bai 28: *Tai thoi diém khi ma mot hon d4 bat dau roi tir d6 cao H, ngudi ta ném
mot hon d4 khac tir mat dét, tai diém cach quy dao ctia hon da thir nhat mot khoang
cling bang H. Hoi hon da ném tir mat d4t phai c6 van toc ban diu bang bao nhiéu
dé trude khi cham vao hon da roi tir 6 cao H nd ¢6 van tde cuc tiéu ?
Bai 29: *Mot tén lira c6 khdi luong M = 3000kg duge ban tir mat dat dudi goc nang
60°, dong co tao mot luc diy 6.10°N cho tén lira c6 phuong khong ddi 60° so véi
phuong ndm ngang. Luc ddy tac dung trong 50 s rdi ngimg. Bo qua khdi luong nhién
liéu va sirc can ctia khong khi. Liy g = 9,8 m/s.

a) Tinh gia tbc chuyén dong cua tén lira trong giai doan chiu tac dung cua luc

day.

b) Tinh do cao ma tén lira dat dwoc ngay khi luc ddy ngimg tac dung?
Bai30: *MOot cau thi ghi ban thing bang mot ¢t phat dén 11m; bong bay sat xa
ngang vao gon. Biét xa ngang cao h = 2,5 m; khdi luong qua bong m = 0,5 kg. Bo
qua strc can khong khi. Lay g = 10 m/s?. Hoi cAu thu phai truyén cho qua bong mot
ning lugng t6i thiéu can thiét bang bao nhiéu?
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HUONG DAN GIAI VA PAP AN
Bai1:
+ Goi vy la van tdc vién bi khi vira dén mép ban. Bai toan xem nhu bai toan vét
ném ngang voi van tdc du v tir 30 cao h= 1,25 m.
+ Chon hé truc Oxy co: géc O tai vi tri ném, truc Ox nam ngang hudng theo o ,
truc Oy c6 phuong thing ding va chiéu huéng xudng dudi.
+ Chuyén dong ciia vat dugc phan tich theo hai phuong:
* Theo phwong ngang vit chuyén Vo
dong thing déu vé6i van toc ddu = >

Lk A X (m
Vo va gia toc ax = 0 nén phuong (m)

trinh van tdc va phuong trinh
chuyén dong cua vét twong Gmg

\ Vx = VO
la: y (m)

X =V,t

= Theo phuong thiang dung vat chuyén dong nhanh dan déu huéng xudng
v6i van toc dau voy = 0 va gia toc a, = g nén phuong trinh van tdc va
v, =gt=10t

phuong trinh chuyén dong ctia vat tuong tmg la: 1, 52
y=—gt’ =5t
2

+ Khi vat cham dét thi: y=h < 5t* =1,25=t=0,5s
+ T4m xa cta vat khi cham dat: L=x < 1,5= v,.0,5=v,=3m/s
Bai 2:
+ Bai toan xem nhu bai toan vat ném ngang vdi van tdc dau vo = 200 m/s, tir dd cao
h=10125 m. Bi tim tam xa.
+ Chuyén dong cua vat dugc phan tich theo hai phuong: phuong ngang va phuong
thing ding hudng xudng.
= Theo phuong ngang vét chuyén >

dong thang déu véi van téc dau x (m)
vo va gia téc a, = 0 nén phuong
trinh van tdc va phuong trinh
chuyén dong cuia vat twong (ng
s {VX =v,=200m/s y (m)

X =v,t =200t
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* Theo phuong thing dimg vét chuyén dong nhanh dan déu huéng xudng

v6i van toc dau voy = 0 va gia toc ay = g nén phuong trinh van tdc va
v, =gt=10t

phwong trinh chuyén dong cua vat tuong tng 1a: 1, ,

y=—gt" =5t
2

+ Khi vat cham dét thi: y=h < 5t* =10125 = t =45s

+ Tam xa cta vét khi cham dét: L =x =200t =200.45 =9000(m)

x =200t x ¥ x° ,
b) Ta co: { , =>y= 5(—) = (m) = quy dao 1a mot nhanh cua
y =5t 200 8000

parabol nhu hinh vé& trén.
Bai 3:
+ Goi h 1 d6 cao vi trf ném so v&i mat dét
+ Chon hé truc Oxy c6: gbc O tai vi tri ném, truc Ox ndm ngang hudng theo Vo,
truc Oy c6 phuong thing ding va chiéu hudng xudng dudi.
+ Chuyén dong cua vat dugc phan tich theo hai phuong: phuong ngang va phuong
thing dung hudng xudng.

= Theo phuong ngang vat chuyén .

dong thang déu véi van toc dau X (m)
vo va gia toc a, = 0 nén phuong
trinh van téc va phuwong trinh
chuyén dong cua vét twong Gmg
13 v, =Vv,=25m/s y (m)
“ {X =v,t=25t

* Theo phuong thing ding vét chuyén dong nhanh dan déu huéng xudng
v6i van toe dau voy = 0 va gia tbe ay = g nén phuong trinh vén tbc va
v, =gt=10t

phwong trinh chuyén dong cia vat tuong tng 1a: 1
y=5 gt’ =5¢t°

a) Sau thoi gian t = 3 s vat cham dat nén: h=y =5t = 5.(3)2 = 45(m)
b) Tam xa clia vat: x =25t=25.3=75(m)

¢) Van tdc cta vit tai thoi diém t: v=[v? +v2 =,/25? +(10t)’

+ Sau t = 3s thi vat cham dét nén: v =4/25 +(10.3)2 ~39,05(m/s)
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OTacs: | s[sz X (m) = quy dao 1a mét nhénh cia parabol
a Co: =>y=J.,|— | =—\m) = qu a0 1a mot nna cua parabo
y =5t Y 25) 125 A ' P

nhu hinh v€ trén.
Bai 4:
+ Goi L 1a khoang cach tinh theo phuong ngang tir vi tri ném dén 15.
+ Chon hé truc Oxy co: géc O tai vi tri ném, truc Ox nam ngang hudng theo o ,
truc Oy c6 phuong thang ding va chiéu huéng xudng dudi.
+ Chuyén dong cua vat dugc phan tich theo hai phuong: phuong ngang va phuong
thing dung hudng xudng.
= Theo phuong ngang vét chuyén dong thang déu voi van tbe dau vo va gia
toc ax = 0 nén phuong trinh chuyén dong ciia vat 1a: x = Vot
= Theo phuong thiang dung vat chuyén dong nhanh dan déu huéng xudng
v6i van toc dau voy = 0 va gia tbc ay = g nén phuong trinh chuyén dong

ctia vatla: y= % gt? =5t = thoi gian chuyén dong khong phu thudc vao
van tdc ban dau vo.
\ 1
+ Theo dé ta co: y=0,8 =Egt2 =5t> = t=0,4(s)

* Khi ném ngang véi van toc vor = 10 m/s thi tAm xa la:
X, =L—AX=V01t=1Ot=4(m) )
* Khi ném ngang véi van toc ver = 20 m/s thi tim xa la:
X, =L+AX=V02t=20t=8(m) 2)
+ LAy (1)+(2) tacd: 2L =12 =L =6 (m)
+ Vay khoang cach tir vi tri ném dén vi tri 16 1a L = 6 (m)
Bai 5:
+ Chon hé truc Oxy co géc O tai vi trf ném, truc Ox nam ngang hudng theo Vo ,
truc Oy c6 phuong thiang dimg huéng xudng dudi.
+ Chuyén dong ciia vat duoc phan tich theo hai phuwong: phuong ngang va phuong
thing ding hudng xudng.
= Theo phuong ngang vét chuyén dong thang déu voi van tée dau vo va gia
tdc ax = 0 nén phuong trinh van téc va phuong trinh chuyén dong ciia vat
v, =v,= 20m/s

tuong ung la:
8 1me {X =v,t =20t

307



* Theo phuong thing ding vat chuyén dong nhanh dan déu hudéng xubng
v6i van toe dau vo, = 0 va gia toc ay = g nén phuong trinh van tdc va

v, =gt=10t
phwong trinh chuyén dong cua vat tuong tng 1a: 1, ,
y=—gt" =5t
2
a) Phuong trinh quy dao
+Taco: x=20t=>t=— (1) -
2
' X (m)
+ Lai co: y=5¢t° ()
2 2
+ Thay (1) vio (2) ta c6: y = 5(1j == (m)
20 80
2 y (m)

+ Vay phuong trinh quy dao cta vatla: y = ;(—O(m)

+ Quy dao chuyén dong 1a mot nhanh parabol nhu hinh vé

b) Khi vat cham dat thi: y=h < 5t* =45=t =3(s)

+ Vay thoi gian bay trong khong khi ctia vat la t = 3s

c) TAm xa: L =x =20t =20.3=60(m)

¢) Van tdc theo phuong Oy khi vét cham dat: v, =10t =30(m/s)
+ Van tdc cta vat (van tdc toan ph?m) khi cham dét:

v= V2 +v2 =420% +20° ~36m /s

Bai 6:
+ Chon hé truc Oxy co: géc O tai vi tri ném, truc Ox nam ngang hudng theo Vo ,
truc Oy c6 phuong thing ding va chiéu huéng xudng dudi.
+ Chuyén dong ciia vat dwoc phan tich theo hai phuong:

= Theo phuong ngang vét chuyén

Vo

dong thang déu véi van toc dau = >

LA _ A X (m)
Vo va gia toc ax = 0 nén phuong
trinh van tdc va phuong trinh
chuyén dong cuia vat twong (ng
13 v, =v,=20m/s
a: m

X = v,t =20t y (m)

308



* Theo phuong thing ding vat chuyén dong nhanh dan déu hudéng xubng
v6i van toe dau vo, = 0 va gia toc ay = g nén phuong trinh van tdc va
v, =gt=10t

phwong trinh chuyén dong cua vat tuong tng 1a: 1, ,
y= 5 gt” =5t

+ Khi vat cham dét thi: y=h < 5t> =500 =t =10s
+ Tam xa cta vt khi cham dét: L =x =20t=20.10=200(m)
+ Vay phai tha trudc khi qua muc tiéu 200 (m) theo phuong ngang
Bai 7:
+ Chon hé truc Oxy co: géc O tai vi tri ném, truc Ox nam ngang hudng theo Vo ,
truc Oy c6 phuong thing ding va chiéu huéng xudng dudi.
+ Chuyén dong ciia vat dugc phan tich theo hai phuong:

=  Theo phuong ngang vét chuyén Vo

dong thing déu véi van toe ddu = >

vo va gia téc a, = 0 nén phuong x (m)

trinh van tdc va phuong trinh
chuyén dong cuia vat twong (ng

\ Vx = VO
la: y (m)

X =Vt

* Theo phuong thing ding vat chuyén dong nhanh dan déu huéng xubng
v6i van te dau vo, = 0 va gia toc ay = g nén phuong trinh van tdc va
v, =gt=10t
phuong trinh chuyén ddng cia vat tuong Gng la: 1, ,
y=—gt" =5t
2
+ Khi vat cham dét thi: y=h < 5t =720=>t=12s
+ Tam xa clia vat khi cham dit: L=x =v,t < 600=v,.12= v, =50m/s
+ Vay van tdc ciia may bay 1a vo = 50 m/s = 180 km/h
Bai 8:
a) Chon h¢ truc toa d6 Oxy co géc O 1a vi tri tha vat, truc Ox nam ngang hudng

theo chiéu cuia vat ném ngang, truc Oy thang dimg hudng xubng dudi.

+ Phuong trinh chuyén dong cua vét roi ty do: y = % gt’ =5t (1)

+ Sau 3s vat roi ty do cham dat nén: h =y =5t* = 5.(3)2 =45(m)

+ Phuong trinh chuyén dong theo céac truc Ox, Oy ciia vat ném ngang:
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* Theo Ox: x=v,t 2)
* Theo Oy: y= %gt2 =5t 3)

+ Tir (1) va (3) suy ra thoi gian chuyén dong cua vat roi tu do va vat chuyén dong
ném ngang bang nhau. Do d6 thay t = 3s vao (2) ta c6: 27 = V3= v,=9m/s
Bai 9:
+Ddi vo =450 km/h = 125 m/s
+ Chon hé truc Oxy c6: gbc O tai vi tri ném, truc Ox nim ngang hudng theo vo,
truc Oy c6 phuong thing dimg va chiéu huéng xudng dudi.
+ Chuyén dong ctia bom dugc phan tich theo hai phuong:

= Theo phuong ngang bom chuyén

dong thang déu véi van téc dau

vo va gia téc a, = 0 nén phuong X (m)
trinh chuyén dong cua bom la:
X =v,t =125t

= Theo phuong thing dimg bom
chuyén dong nhanh dan déu y (m)
huéng xudng véi van tdc dau Voy

=0 va gia tc ay = g nén phuong
trinh chuyén dong ctia bom 1a:

1 2 2
=—gt” =5t
y=78

a) Khi bom cham dit thi: y=h < 5t = 7605 = t =39s
b) Trong thoi gian bom roi, may bay bay thém quang duong la:
L =x=125t=125.39=4875(m)

+ Tam xa clia bom so véi muc tiéu: L=x =125t =125.39 =4875(m)
+ Vay bom léch myc tiéu doan L =4875(m)
Bai 10:
+ Chon hé truc toa d6 Oxy: c6 gbc O 1a vi tri ném vét, truc Oy hudng 1én.
+ Chuyén dong cua vat dugc phan tich theo hai phwong:

* Theo phuong ngang vét chuyén dong thing déu véi van tdc dau

Vo, = V,C080L = 20~/3m /s va gia tdc a, = 0 nén phuong trinh van tdc va

V., =V, = 20~/3m/s

X

phwong trinh chuyén dong cua vat tuong tmg 1a:
X=V,t= 204/3t
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* Theo phuong thing ding vat chuyén dong voi van tée dau
Vo, = Vosina=20m/s va gia toc a, =—gnén phuong trinh vén tc va

v, =V, +at=20-10t

phuong trinh chuyén dong cta vat la: 1, 5
y =Vt +Eat =20t -5t

a) Khi vét 1€n t61 d6 cao cuc dai thi: v =0 20-10t=0=t=2s

+ Do cao cia vat khi d6 so véi goc toa do 1a: h, =y =20t—5t* = 20(m)
+ Vay do cao cuc dai cia vat so véi mat datla: h = 20(m)

+ Khi vat cham déat: y=0< 20t -5t =0 =t =4s

+ Tam xa: L=x=20\/§t=80\/§m

b) Vén tbc theo phuong Oy lic t = 2s: v, =20-10t=0

+Van tbe clia vat: v= vl +V =v, = 20~/3m /s
Bai 11:
+ Chuyén dong ciia vat duoc phan tich theo hai phuwong:
= Theo phuong ngang vat chuyén dong thiang déu vai van toc dau

Voy = V,COSO0L = 2,5v3m/s va gia toc ax = 0 nén phuong trinh vén téc va
V. =V, = 2,5\3m/s

X =V, t= 2,543t

= Theo phuong thang dimg vat chuyén dong voi van toc dau

phuong trinh chuyén dong la: {

Viy = VoSINOL = 2,5m/s va gia téc a, =-gnen phuong trinh van toc va

v, =V, +at=2,5-10t
phwong trinh chuyén dong la: 1, ,
y= Voyt+5at =2,5t-5t

VOy“_
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X =2,5\/§t

a) Vay phuong trinh chuyén dong cua vat:
y=-5t>+2,5t

+ Rat t trong phuong trinh x ta cé: t = X thay vao phuong trinh y ta co

2,53

\ ~ o4, 00X
phuong trinh quy dao: y = _EX + ﬁ
b) Khi vat cham dit: y=-25 -5t* +2,5t=-25=1t=2,5s
Nhan xét: Néu dé khong chon trude hé truc toa do Oxy thi nén chon theo phuong
phap da néu trén. Néu dé da chon truéc hé truc Oxy thi phai giai theo cach chon
ctia dé, khi d6 ta xem bai toan nhu bai toan viét phuwong trinh chuyén dong va
phuong trinh vén tdc trén cac tryuc Ox va Oy.
Bai 12:
+ Chon hé truc toa d6 Oxy: co géc O 1a vi tri ném vat, truc Oy hudng 1én.

VOy“_

+ Chuyén dong ctia vat dugc phan tich theo hai phuong:
= Theo phuong ngang vit chuyén dong thiang déu véi gia tc a, =0 va van

1542

toc ddu v,, = v,coso = — = 7,572 (m /s) nén phuong trinh van tdc 1a:

Vv, =V, = 7,5V2(m/s)
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* Theo phuong thing ding vat chuyén dong voi gia toc a, =-gvavan tbe

1542

dau v, = v,sino = — = 7,5v2(m/s) nén phuong trinh van toc va

v, =V,, +at =7,5J2 - 10t
phwong trinh chuyén dong la:

1
y = Vo, t +5at2 =7,52t-5¢
+ Khi cham dit thi y=-12 7,542t -5t = —12 = t ~ 2,94(s)
+ Van tdc theo phuong Oy khi cham dét:

v, =7,5v2 -10t =7,5J2 ~10.2,94 = -18,79(m /5

(vy <0 ndi 1én rang van toc nguoc chi¢u duong)
+ D0 16n van toc cua vat khi cham dat:

v= v +v =\/(7,5\/5)2 +(~18,79)" ~21,58(m/s)

+ Goi B 1a gdc tao boi v va phuong thang dtng, tir hinh v& ta c6:

tanB=L=&
\Vy\ 18,79

~29,44°

+ Vay vén toc khi cham dét ctia vat c6 d¢ 16n 1a v ~21,58(m/s), c6 chiéu huéng
xudng hop véi phuong thang dimg mot goc P~ 29,44°.
Bai 13:
a) Chon hé truc toa do Oxy cé géc O 1a vj tri tha vat, truc Ox nam ngang theo
huéng chuyén dong cua may bay, truc Oy thing dung hudng xudng.
+ Chuyén dong ciia vat dugc phan tich theo hai phuong:

=  Theo phuong ngang vét chuyén

dong thing déu véi van téc dau Vg

Vo va gia téc ax = 0 nén phuong | ~ X (m)
trinh van tdc va phuong trinh

chuyén dong cuia vat twong (ng

5 12 = Vo =200(m/s)

N {x = v,t =200t y (m)
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* Theo phuong thing dimg vét chuyén dong nhanh dan déu huéng xudng
v6i van toc dau voy = 0 va gia toc ay = g nén phuong trinh van tdc va
q v, =gt=10t
phuong trinh chuyén dong cia vat tuong tng la: 1, ,
y= 5 gt” =5t

+ Khi vat cham dit thi: y=h < 5t* =1000 = t =10+/2s)

+ Tém xa clia vat khi cham dat: L = x =200t = 200.103/2 = 2000+/2 (m)

+ Vay sau khi tha dugc t=10v2(s) thi kién hang roi xubng mat dt, va vi tri
cham dat cach vi tri tha theo phuwong ngang mét doan L = 2000+/2 (m) .

b) Pdi v =54 kmv/h = 15 m/s
+ Phuong trinh chuyén dong cua kién hang

, o [x,=200t (1) 0 —— >
theo cac truc Ox va Oy: ) AR
y=5t

+ Phuong trinh chuyén dong cua xe tai: N

Xx,=L—-vt=L-15t R

y, =H=1000(m) <l

R 1A 13 - s X1 T X
+ D¢ kién hang roi tring xe tai thi:
Yi=Y y

200t =L —15t (3)
5t =1000  (4)
+ Tir (4) ta co: t= @ =102 (s) . Thay vao (3) ta co:
200.10v2 =L ~15.10v2 = L = 215032 (m)
Bai 14:
+ Chon hé truc toa do Oxy: c6 gbc O 1a y

vi tri ném vat, truc Oy hudng 1€n, truc

Ox nam ngang nhu hinh.

+ Chuyén dong cua vat duoc phan tich ;Oy‘
theo hai phuong: phuong ngang va

phuong thing dimg hudéng 1én.

* Theo phuong ngang vét chuyén
dong thang déu véi van toc dau
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Vo, = V,COS0L = 10z3m/s va gia
toc ax = 0 nén phuong trinh van
toc va phuong trinh chuyén dong
13 {Vx =V, = 10z3m/s
X =V, t= 10+/3t
* Theo phuong thing dimg vat chuyén dong cham dian déu hudng Ién véi
van toc dau v, =v sina =10m/sva gia toc a, =-gnén phuong trinh
v, =V, tat=10-10t

van toc va phuong trinh chuyén dong 1 1
Y =Vo,t +§at2 =10t -5t

a) Khi vt cham tudng thi x = 10m: x =10<10=10/3t = t=——

o e

b) Vén tbc theo phuong Oy khi qua bong cham tudng:
v, =10-10t=10-10v3(m/s)

+ Van toc clia qua bong: v=/v’ +v§ =\/(10\/§)2 +(10—10\/§)2 =18,8m/s

Bai 15:

+ Chon hé truc toa do Oxy co géc O 1a vi tri
ném, chidu cua Ox va Oy nhu hinh o
+ Chuyén dong cua vat dugc phan tich thanh

hai chuyén dong:
= Theo phuong ngang vt chuyén dong
thaing déu véi voi van téc dau
Vox =Vocoso=5(m/s) va gia toc
a, =0 nén phuong trinh chuyén dong

theo phuong Ox la:

1
X =Vt +§axt2 =5t

* Theo phuong thing ding vat chuyén dong thing nhanh dan déu véi voi

van téc diu Vo, =V, sina = 5\/§(m / s)vé gia toc a, =g nén phuong trinh

, 1
chuyén dong theo phuong Oy la: y = v, t+ antz =53t +5¢t
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t=/3(s)

t= —Zﬁ(s)(loai)

b) Khoang cach tir chan thap dén vi tri roi vat chinh 1a tam xa nén ta co:
L=x=5t=5/3(m)

a) Khi hon da cham dét thi: y=H < 53t +5t* =30 = {

2 2
c) Tu X:5t:>t=§ thay vao y ta co: y:5x/§§+5(§j =\/§X+X?

+ Quy dao 1a mot nhanh parabol quay xudng véi 0<x <L << 0<x < 5\/§(m)

Bai 16:

+Doi vo = 86,4 km/h = 24 m/s.

+ Chon hé truc toa d6 Oxy cé géc O 1a vi tri giao bong, truc Ox nam ngang hudng
theo chiu qua bong bay, truc Oy thing dimg hudng xudng.

+ Chuyén dong ctia bong dugc phan tich

theo hai phuong Ox va Oy:
* Theo phuong Ox, béng chuyén =

dong thing déu véi gia toc ax = 0 O — x ()
va van toc ban dau vox = vo = 24

m/s nén phuong trinh chuyén

dong theo phuong Ox la:

X =v,t=24t 2,35

y (m)

* Theo phuong Oy, béng chuyén
dong véi gia toc a, = g va van tdc
ddu bang 0 nén phuong trinh
chuyén dong theo phuong Oy la:

1 2 2
=—gt" =5t
y > g
+ Khi qua bong dén luéi thi:
x=1224t=12=1t=0,5(s)=>y= 5.0,5" = 1,25(m)
+ P06 cao so véi mat dét ciia bong khi do:
Ah=H-y=2,45-1,25=1,2(m)>h=0,9(m)
+ Vay qua bong bay cao hon ludi nén bong qua ludi = bong khong cham ludi
+Khi qua bong cham dét: y=2,45< 5t =2,45=1t=0,7(s)
+ Tam xa ciia bong: L =x =24t=24.0,7=16,8(m)

+ Diém roi qua bong cach ludi doan: Ax =L — 12 =48 (m)
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Bai 17:

a) Chon hé tryuc toa do Oxy, co géc O la vi tri

ném, tryc Ox nam ngang hudng theo chiéu

ném, truc Oy thing dimg hudng 1én.

+ Phuong trinh chuyén dong theo cic phuong
x =(v,cosa)t

Ox va Oy: 1 Vo
y= (VO sinoc)t —Egt2

+ Khi qua bong cham tuong thi:
x =22 (25.00860° )t =22=> t =1,76(s)

+ Vay sau thoi gian t = 1,76s thi bong cham tudng
b) P9 cao cia qua bong khi cham tuong:

h=y :(255in60°).l,76—%.10.(1,76)2 =22,62(m)

+ Vay khi qua bong cham tudng thi né cao hon diém ném mét khoang h = 22,62 m
¢) Phuong trinh van toc theo phuong Oy: v, =V,sina —gt

v, sina

+ Khi 1én d9 cao cuc dai thi: v, =0= v sina—gt' =0=t' = ~2,165(s)
g

+ Vi t' =2,165(s) > t=1,76(s) = qua bong cham tudng trudce khi 1én d cao cuc
dai.
Bai 18:

A A a v, sin 2a
+ Tam xa cta vat ném xién: L=———

g

+ Khi Lyax thi sin2a=1= o =45°

) . T
\ s1n[2(2 - (xﬂ
+ Khi goc 1a (g— ocj thi tam xa la: [ =
g

2 .
v, sin2a L

+ Vi sin{2(§—aﬂ=sin(n—2a)=sin2oc:L/ =
g

Bai 19:
Huwéng din

a) Toc d6 goc ciia banh xe: ©= %.271: =6m(rad/s)

+ Tdc d¢ dai cia mot diém trén vanh banh xe: v, = oR = 6m.2=12n~37,7(m/s)
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b) Khi vat 1én dén diém cao nhit cua banh xe ma bi tach thi lic nay vat s& gidng
nhu chuyén dong ctia vat ném ngang véi van téc dau v, ~ 37,7(m /s)

+ Chon h¢ truc toa d6 Oxy nhu hinh

y X =v,t=37,7t

+ Phuong trinh chuyén dong cua cac vét theo cac tryc: 1, 5
y=-gt=ot
2

+Khiv€1tcharndétthi: y=R+h=6(m):>t=\/§

+ Tam xa khi d6 la: x =37,7t =37,7\E ~41,3(m)

Bai 20: Chon hé quy chiéu gin vdi ban cau: Gdc toa do O 1a dinh ctia ban cau, truc
Ox nam ngang, tryc Oy thang dung, huéng xudng.
+ Trong hé quy chiéu nay, van tdc ban dau ciia qua cau nhé 1a: vio = vo

oy
D/ X \ ‘_*J:M
H ________ :: :
-

yY X =v,t

+ Céc phuong trinh chuyén dong ctia qua cau nho la: 1,
y=-gt
2
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+ Phuong trinh quy dao: y= izx
2v,

+ Quy dao cua qua cau trong hé quy chiéu gin véi ban cau la mot parabol.

+ Pé qua cau nho roi ty do thi parabol nay phai khong cit mit ban cau. Xét mot

diém M trén parabol, ta phai c6: ym< OH

Véi: OH=R —R? —x},

g g
:ind SR—\/R2 — X :\/R2 —x5y SR-—=—=-x7,

2

0 Vo
g g g Rg
=R’ -x;, <R’ —2R—2x§,[ + =Xy, :>—2x§,I >—=-1
v, 4v, 4v, \

A, a2 A , T e e, . R
+ Bat dang thitc trén thoa mén véi moi gia tri cia x khi: _zg -1<0=v,24Rg

0
+ Vay van tdc nho nhét cua ban cau dé no khong can trd sy roi tu do cua qua clu
nh 1a: v, =/Rg =+/0,8.10 =24/2(m/s*)
Bai 21:
+ Chon hé truc toa d6 Oxy, ¢o géc O trung véi vi tri dat sing dai bac, Ox theo
phwong nam ngang, Oy theo phuong thiang dimg. Goc thoi gian 1a luc bat dau ban.

y

O ‘ X

+ Goi a la géc tao boi hudng dai bac va truc Ox
+ Chuyén dong ciia dan duoc phan tich theo hai phuong Ox va Oy:
* Theo phuong Ox dan chuyén dong thing déu véi gia téc a, = 0 va van tbe
dau 13 vox = vocoso. nén phuong trinh van tdc va phuong trinh chuyén dong

cua dan la:
Vx = Vox = VoCOSQL @)
X = VocosaL.t )
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= Theo phuong Oy dan chuyén dong thing bién dbi déu vai gia toc a, = -g va
van tdc dau vy = vosino nén phuong trinh vén téc va phuwong trinh chuyén
dong cua dan la:
Vy = Voy + ayt = vosina, - gt 3)

1 1
y:voyt+5ayt2:( v, sinoz)t—agt2 )]

a) Dan trang tau cudp bién khi y =0« (v, sina)t —%gtz =0

_ 2v sina
g

=t

)

2v,sino v, sin2a
g g
807 sin 2at

+ Tam xa: L=x=v,coso.t = v, cosa.

+ Thay sé vao ta co: 3203 =

_ 3 |20, =60° o, =30°
=sin2a=—= =

2a,, =120° o, =60°

b) Thoi gian bay cua dan la:

2v,sino  2.80.sin30°

+Véi a, =30° thay vao (5) taco: t, = 0 8(s)
. . 0
+Véi a, =60° thay vao (5) taco: t,= 2V, SInat _ 2'80'15(1;1 0" _ 8\/§(s )

Thoi gian Gng véi goc nang 16n hon thi 16n hon.

2sin2 :
c) Taco L= YoSme% L .. ©sin20=1=2a=90"= a=45°
g
+ Ta thay tim bay xa 16n nhat ing v6i goc ném a = 45°
c o2 A ., , . Vé 802
+ Khi d6 tam xa cuc dai ctia dan phao la: L =—= W = 640(m)
g

+ Dé tau nam trong vung an toan thi tu phai cach phao mot khoang:
d>L_ = 640(m)

320



Bai 22:
+ Chon hé truc toa d6 Oxy co: gbc O
trung vi tri voi nude, truc Ox nim y
ngang hudng vé phia toa nha, truc Oy
thing dung hudng 1én.
+ Phuong trinh chuyén dong cua dong
nudc theo Ox:

X = (V0 cos a)t = 20\/§t

< |
S

+ Phuong trinh chuyén dong cua dong Voy >
nudc theo Oy:
. I , ) a X
y=(v,sina)t —Egt =20-5t
O 3. nha

+ Dong nuéc dat tm xa cyc dai khi: y=0< t=4(s)
= Lo = X = 203/3t =804/3 > 404/3 (m) = nude dén toa nha
+ Khi dong nudc dén toa nha thi: x = 40+/3 = 203/3t = t = 2(s)
+ D3 cao clia ciia nude khi cham nha: y =20t —5t* =20.2-5.2* =20(m)
Bai 23:
+ Gia tdc cua vat khi truot xudng mit phang nghiéng:
a, =g(sina —p, cosa) = 10(sin30° —0,4.cos30° ) ~ 1,536(m /s? )
A qxs . X 17
+ Chi€u dai cua doc: s, =—
sin30°
+ Van tdc cua vat khi & cubi chdn mat phang nghiéng:

v =V2 + 28, =+/07 +2.1,536.34 ~10,22(m /5)

= 34(m)

+ Gia tbc cua vat khi chuyén dong trén mit ngang: a, =—U,g= —Z(m / sz)
+ Van tdc cua vat & cudi mat ngang:

v, =Vi +2a,5, =,/10,22? +2,(~2).18,04 ~ 5,68(m /5)

+ Khi hét mat ngang vat s& chuyén dong nhu vét bi ném ngang véi van toc ban dau
la v, =5,68 m/s.

+ Chon hé truc toa d§ Oxy co géc O tai cudi mat ngang, truc Ox ndm ngang hudéng
theo chiéu v, , truc Oy thang ding hudng xudng.

v, =v,=5,68(m/s)

+ Phuong trinh van tdc theo cac truc Ox va Oy:
v, =gt=10t
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+ Phuong trinh chuyén dong theo truc Oy: y = % gt’ =5t

+ Khi vt cham dy hd sdu thi: y =45 5t* =45 =t =3(s)
+ Van tdc cua vat khi cham day hé sau:
v= Vv = V2 +(gt) =5,68” +(10.3)’ ~30,5(m/s)

Bai 24:
+ Chon hé truc toa d6 Oxy, co géc O trung voi vi tri ném véat, Ox theo phuong nam

ngang, Oy theo phuong thang dimg. Goc thoi gian 14 luc bat ném.

y

Vo

O C x

+ Chuyén dong ciia vat duoc phan tich theo hai phuwong Ox va Oy:
= Theo phuong Ox vat chuyén dong thing déu vai gia toc ax = 0 va van tdc
dau 13 vox = vocosa nén phuong trinh chuyén dong cta vt 1a:
X = VocosaL.t )
= Theo phuong Oy vat chuyén dong thang bién doi déu véi gia tc ay = -g va
van téc dau voy = vosina nén phuong trinh chuyén dong cua vat la:

1 2 . 1 2
yzvoyt+5ayt =(V0 sma)t—zgt )

+ Khi vét cham dét tai C thi: y=0< ( \A sinoc)t—%gt2 =0

i 2v, sina 3)
g
+ Pé hai vat toi C ciing mot Iuc thi thoi gian chuyén dong ctia hai vat phai bang
2v,sina
g
+ Puong di cua vat tha roi tu do duoc tinh theo cong thic:

nhau. Ttc thoi gian chuyén dong cia vét 2 bang : t =
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4v:sino.  2visin®a
R )
2 g g

1
h=—gt’ =
2g

Nhin xét :

‘ A A 2v; sino.coso
+ Thay (3) vao (1) ta ¢6 tam xa cia vat ném la: L=—2——"—"—

g
A A , A Vésinza‘A , A3y . A
+ Tu cong thire tam xa cua vat 1: L=————— va cong thic (4) ta thay rang ti so:
g
2v;sin’ o

h

S5 —tga

L 2vgsina.cosa

g

+ Vay vat 2 phai ndm trén duong thing chira vo

Bai 25:
+ Chon hé truc toa d Oxy, c6 géc O trung voi vi tri ném véat, Ox theo phuong nam
ngang, Oy theo phuong thang dimg. Gdc thoi gian 14 luc bat ném.

y

O X

+ Goi a la géc tao boi hudng dai bac va truc Ox
+ Chuyén dong cta vat dugc phan tich theo hai phwong Ox va Oy:
* Theo phuwong Ox vat chuyén dong thing déu véi gia tde ax = 0 va van tdc
dau 1a vox = vocoso. nén phuong trinh van toc la: v, = vocosa (1)
= Theo phuong Oy vat chuyén dong thang bién doi déu véi gia tc ay = -g va
van tdc dau voy = vosina. nén phuong trinh van toc ctia vat la:

v, =V0y+ayt=(vO smoc)—gt 2)
+ Van tc cua vat & thoi diém t: v=v, + vy

+ Khi VJ_VOZ>V.V0=0<:>(Vx+Vy)V0=O<:>VxV0 +vyvo =0
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=4 VX.VO.COS(VX,V0)+Vy.VO.COS(Vy,Vo):O
= VX.VO.COSOL+Vy.V0.COS(OL+9OO)20
< vg.cos” o — (v, sino— t).v,.sina =0

0 0 gl).vy- =

: 2 2
VO(Sln o —cos oc)

& v,.co8’ o —(vysina—gt).sino=0=t= .
g.sina

v, (sin2 o —cos’ a)
—t=

g.sina
+ Piéu kién: t >0 < sina—cos’a>0=sino >cosa = tana > 1= o > 45°
Bai 26:
+ Khi vién bi lan trén san nha nam ngang né chiu tac dung ciia trong luc P, phan
luc N , luc ma sat Funs
+ Theo dinh luat II Niu-ton ta ¢6: P+ N + Frns =ma *
+ Chon chiéu dwong 13 chiéu chuyén dong, chiéu (*) ta c6: —F =ma

+ Vi vién bi chuyén dong trén mit ngang nén: N=P=mg=F_ =pN = pmg

ms
= -F, :ma<:>—umgzma:az—ugz—l(m/sz)
+ Van tdc clia vién bi tai dau cAu thang: v=v,, +at=5-2= 3(m / sz)
+ Khi vién bi chuyén dong, no

chi chiu tac dung cua trong luc 0 - N

nén khi roi khoi bac dau tién, no h S\

s€ chuyén dong nhu vit bi ném

o
,
,

ngang voi van toc dau vo =3 m/s. B
N

+ Chon hé truc toa do Oxy, géc \
O tring v6i vi tri ném vat. Gdc |

thoi gian 1a lac bat diu ném vat.

+ Theo phwong Ox vét chuyén D
dong thing déu v6i phuong trinh:

X = vot = 3t (1) y
+ Theo phuong Oy vat chuyén dong roi tu do véi phuong trinh:

1
y=5gt2 =5t (2)

+Ruatt & (1) thé vao (2) ta c6 phuong trinh quy dao ciia hon bi 1a: y= gxz

+ Phuong trinh ciia duong thing OABCD la: y = ax (4)
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Diém A c¢6 hoanh d6 x =d = 0,3 (m) va tung d6 y =h= 0,2 (m)
+ Thay vao (4) ta co: a=l=%3y=2X
x 3 3

+ Toa d6 cac giao diém cua quy dao hon bi véi duong OABCD:

2 5, (5 2j X, =0
—X==X"=X|=x-—[=0=
39 9 3 X, =1,2(m)
A1A A L1 s i 12 \ X 1,2
+ S0 bac cau thang ma hon bi da nhay qua la: n= ) = 03 =4
+ Vay hon bi roi xudng béc cau thang thir 4 (ké tir bac dau tién)
Bai 27:
+ Chon hé truc toa d6 Oxy: gbc O & vi tri ném hai vat. Gbc thoi gian luc ném hai

vat.
+ Phuong trinh chuyén dong cia vat 1
x, =0
theo cac truc: 1,
Yy =Vot——gt
2 —
+ Phuong trinh chuyén dong cia vat 2 Vioa -
V2
X, =(V0 cosoc)t X
theo céc tryc: ) 1, o o
¥, =(v, smoc)t—agt

+ Khoing céch giita hai vat d = J(x, =x, )’ +(y; -y, )’

=d= \/|:(V0 cos oc)t]2 +[(vysina)t— Vot]2 = Vot\/cos2 o+ (sina—1)’

= d=25.1,7\/cos” 60+ (sin60— 1)’ ~22(m)
Bai 28: Goi vo 14 van téc ban diu ctia hon da dugc ném, lac gap nhau né c6 van tde
v. Goi a 13 goc ném so v6i phuong ngang (mit dat)
+ Pén thoi diém t hai hon da gap nhau & d6 cao h, ta co: y
H=v,t O

, = Vox =V

1 1
h=v, t-—gt’ =H-—gt
Oy 2g 2g

+ Vay vat ném tir mit dat phai ném tao véi phuong
A
ngang mot goc o= tano = —= =1=> o = 45°

VOx X

+ Thoi gian khi hai vat gap nhau:




HV2

Vo

H=v,t= (VO c0s45°)t =>t=
+ Vit toc cua vat tir mat dat theo phuong Ox va Oy:

VO
V, =V,C080=—=

V2
vV, =V,sina—gt= i—gH\/5
V2T,

+Ta co: vzmz\/(%jz+(%_gH\/§Jz

2 2 2 2
N N 2(gH
<:>V=\/E+E—2i.gH 2+[gH Zj =\/v2+ (eh) —-2gH

2 2 2%,

2

2
. 2(gH
+ Nhan thay: V:mina[vé+ (e )J:min
Vo

e 2(eH)
+ Theo bat dang thie Co-si: v, + (V2 ) >2./2(gH)’ =2gH\2

0
+Vay: v, =+/23/2gH - 2gH = lng(ﬁ—l)

) 2(gH)’
+ DAu “=" xay ra khi va chi khi: v2 = (eH) = v, =+/gHV2
\4

2
0

Bai 29:
+ Cac luc tac dung 1én tén Itra gém: trong luc p , Iuc déy F y
+ Phuong trinh dinh luat II Niu-ton: P+F=Ma
2 F.cos60° =M.a, F
+ Chiéu lén Ox va Oy ta co: .
F.sin60° -P=M.a, 60°
F.cos 60° )
aszzlo(m/S ) PV

F.sin60° — P
a =—————

y

=7,52(ms2)

+ Gia tbc toan phan cua tén lira khi chuyén dong dudi tac dung cua luc ddy la:

:>a:,/ai +a§ :12,51(m/sz)
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b) D6 cao ma tén lira dat duogc khi luc déy théi tac dung 1a: h = %ayt2 =9400(m)
Bai 30:

+ Chon hé truc toa do xOy, géc O tai vi trf ban dAu cta qua bong, truc Ox nam
ngang huéng dén gon, truc Oy hudng thang ding 18n trén.

+ Goi vo 1a van tdc ban dau ma cau thi phai truyén cho qua bong

+ Phuong trinh chuyén dong cua quéa bong:

X =Vt =(V0 cosoc).t

1 . 1
Yy =Vt —Egt2 =(v, smm).t—agt2

2
+ Phuong trinh quy dao cua qué bong: y=(v,sina). x 5 X
vycoso 2\ v, cosa
g 2 2
& y=tanax——=(tan" o +1)x
Y 2v; ( )
+ Dé ghi dugc ban thing thikhix=L=11mthiy=h=2,5m
112 605(tan” o +1
<2,5=11.tano - (tan2a+1):vgzgz605a
\n 1l.tana—2,5
+ Ning lugng cén truyén cho bong: W, = %mvé
2
+ Niang lugng nay dat cyc tiéu khi vo® dat cuc tiéu <> a= _tamorl cuc tiéu
I11.tana—2,5

+ Tacod: tano—1la.tana+1+2,5a =0

+Pit X =tana = X*-11a.X+1+2,5a=0
+Taco: A=(11a) —4.(1+2,5a)

+ Didu kién c6 nghiém: A>0=(11a)” —4.(1+2,52)>0

2 2
() 21124 [ 107 [10F 45
2 (22) (22

J509 s J509 s ) J509 s
ax| > |sa = 2o (Vi) =605 2
121 121 121 121 min 121 121

+ Vay ning luong cuc tiéu la:
\509 5

1oy 1 V509 5 )
dein - zm(vo)min = 20,5605[ 121 + IZIJ ~34,45(J)
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Dang 6. HE QUY CHIEU PHI QUAN TINH

+ Heé quy chiéu quén tinh (hé quy chiéu khong c6 gia toc): La hé quy chiéu
dung yén hodc chuyén dong thing déu.

+ Hé quy chiéu phi quan tinh (hé quy chiéu c6 gia tc): La hé quy chiéu
chuyén dong co gia téc so véi hé quy chiéu quan tinh.

+ Trong hé quy chiéu chuyén dong véi gia toc a0 s0 Vi hé quy chiéu quan
tinh, cac hi¢n tugng co hoc xay ra giéng nhu 12 mdi vat ¢o khéi luong m
chiu thém tac dung ctia luc ?qt =—mao goi 1a lyc quan tinh.

+ Biéu thire dinh luat IT Niu-ton trong hé quy chiéu khéng quan tinh:

F+Fq=ma
Trong do:

v Fla téng cac luc tuong tac (trong luc p , phan luc N , luc ma sat Fons , luc
dan hdi Fan, luc cang day T ,...)

v Fq laluc quan tinh

v ala gia téc chuyén dong cua vat c6 khdi lwong m trong HQC khéng quan
tinh

v' m la khéi lugng cua vét dang xét.

+ Trong HQC khong quéan tinh quay déu, lyc quan tinh ngugce chiéu véi luc
hudng tam, luc nay lyc quan tinh dugc goi la lyc quan tinh li tam hay lyc
li tim. Co d6 16n la: F, =F, = mVEZ =mo’R

+ D6 16n cua lyc quan tinh 1a: Fy = mao (v6i ao 12 gia téc cia HQC khong
quéan tinh)

+ Luc quan tinh khdng phai 1a lyc twong tac gilra cac vat nén luc quan tinh
khong c6 phan lyc. Ching ciing gay ra bién dang hodc gay ra gia téc cho
vat.

+ Chuyén dong thing nhanh dan déu thi a.v>0=Fy T4 v

+ Chuyén dong thing cham dan déu thi a.v<0=Fq TTv

+ Cong thirc cong gia tbc: s =an +an
Véi: ai; 1a gia toc cua vat déi v6i hé quy chiéu dung yén, an 1a gia tde
ctia vat d6i voi hé quy chiéu chuyén dong, as gia toc cia hé quy chiéu
chuyén dong dbi véi hé quy chiéu dung yén.
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Vi du 1: Treo mét con lic trong mot toa xe lra. Biét xe lira chuyén dong thing
nhanh dan déu véi gia tc a va ddy treo con lic nghiéng mot goc o = 15° so véi
phwong thing dung. Liy g = 9,8 m/s2. Tinh a.
Huéng dian

+ Gin con lic trong hé quy chiéu 1a xe lira, cac luc tac dung 1&n vat gé)rn:

= Trong lyc p )

. Luc cang day T
chuyén dong

_—>

= Luc quan tinh th T. & A=
y

+ Con lic dimg yén trong hé

—

quy chiéu gin véi xe lira nén
biéu thirc dinh luat 1T Niu-ton

lﬁcnéylé:13+13qt+T=O TP
+ Chon h¢ truc Oxy nhu hinh y
T.-E, =0 {Tsinoc—thzo {TSinGZth

<~ =
P—Ty:O P-Tcosa=0

+ Chiéu ta co:
Tcosa=P

th a 2
:>tana=?=—:>a=gtan(x=2,626(m/s )

. C6 thé giai cach khac nhw sau:

+ Con lic dimg yén trong hé quy chiéu gin véi xe nén biéu thuc dinh luat II
Niuton lic ndy la: P+ Fy +T=0<P +T=0

+ Suy ra P vaT nguoc chiéu = P co phuong sgi day.

+ Tt hinh v€ ta c6: = tana =%=§:> a=gtano =2,626(m/s%)
Vi du 2: Qué ciu khdi luong m treo & déu soi day trong mot chiée xe. Xe chuyén
dong thiang nhanh dan déu di xuéng mit nghiéng khong ma sat. Biét goc gitra mat
nghiéng va mat ngang 1a o = 30°. Xac dinh goc léch cua day treo so voi phuong
thing dung khi day treo can bang. Liy g = 10 m/s%.
Huéng din

+ Vi xe chuyén dong xudng ddc nén gia toc cua xe 1a: a, =gsina
+ Gén con lic trong hé quy chiéu 14 xe 0 t6, cac lyuc tac dung 1én vat gom:

. Trong luc p

] Luc cang day T

= Luc quan tinh th

329



+ Vi xe chuyén dong di xuong nhanh dan déu nén gia toc ao, hudng vé phia trudc

do d6 vat chiu tac dung cta luc quan th tinh huéng vé phia sau nhu hinh vé.

+ Con lc dung yén trong hé quy chiéu gin véi xe nén biéu thirc dinh luat II Niuton
luc nay la: P+Fq +T=0=P +T=0= P va T nguoc chiéu = P co phuong
s¢i day. Tu hinh vé ta co: (P/ )2 =P’ + qut +2P.F, .cos(ﬁ,ﬁqt)

= (P') =P* +F> +2PF,.cos(90° + &) =P* + F ~2PF, sina

P=mg

+ Ta cé: { = (P/ )2 =(mg)2 +(mg.sin0c)2 —Z(mg.sinoc)2

F, =ma, =mgsina
= (P/ )2 =(mg)’ —(mgsina)’ = (mg)’ cos’ o
+ Ap dung dinh li ham s6 cos ta co: qu[ =P’ + (P/ )2 —2P.P’.cosp

P’ 1(P) -F

- =
cosp 2P.P
= cosp (rng)2 + (mg)2 cos’ o.—(mgsin a)2
2mg. (mg)2 cos’ a.
2 a2
— cosP = I+cos"a—sin"a =£:>B=30°
2.cosa 2

+ Vay khi can bang, day léch so v6i phuong thing dimg goc f=30°.
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Vi du 3: Qua ciu khdi luong m treo & déu soi day trong mot chiée xe. Xe chuyén
A A A : A - LN r A A ’ 3 - A r c~
dong nhanh dan déu di xudng mat nghiéng c6 hé s6 ma sat pu = N Biét géc gitra

mat nghiéng va mat ngang 1a o = 30°. Xac dinh goc 1éch ctua day treo so véi
phwong thing dung khi day treo can bang. Liy g = 10 m/s2.
Huéng din
+ Vi xe chuyén dong di xudng dbc nghiéng goc a nén gia tdc cua xe 1a:
a, = g(sina - ucosoc)

+ Gan con lic trong hé quy
chiéu 1a xe 6 t6, cac luc tic
dung 1én vat gom:

= Trong lyc p

. Luc cang day T

. Lyc quén tinh th
+ Vi xe chuyén dong di xudng

nhanh dan déu nén gia toc ao

hudng vé phia trude do do6 vat
chiu tac dung cua lyc quan ?q[ tinh hudng vé phia sau nhu hinh v&.
+ Con lic dung yén trong hé quy chiéu gin véi xe nén biéu thire dinh luét II Niuton
luc nay la: P+ Fq +T=0P +T=0= P va T nguoc chiéu = P co phuong
soi day. Tir hinh v& ta ¢6: (P')° =P+ F2 + 2P F,.cos (P, Fy )

= (P') =P* + F2 +2PF,.cos(90° + ) =P* + F ~2PF, sinc

P=mg
+ Ta co: .
=ma, = mg(sino.—pcosa)

qt
= (P') =(mg)’ +[ mg(sino—pcosar) | ~2(mg)’ (sina—pcosar).sina
= (P') = (mg)’| 1+ (sino - pcosat)’ ~2(sin o~ posar).sina |
= (P} =(mg)’ (1415 cosa—sin’ a)

+ Ap dung dinh 1i ham s6 cos ta c6: F2 =P* +(P')” ~2P.P'.cosp

p? +(P/)2 -F; 1+ (1 +p’ cos’ o —sin’ a) —(sino.— ucosoc)2

2P.P/ 2\/(1 +u’ cos® o —sin’ OL)

= cosP=
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1+ 1+%.§—l -
54 4

2 [1+32.3—1j
54 4

+ Vay khi day can bang, day léch so voi phuong thing ding goc B ~10,89°.

+ Thay sb: cosp =

=0,982 = 3~10,89°

Vi du 4: Mot vat m = 2kg duoc méc vao mot luc ké treo trong budng thang may.
Lay g = 10 m/s%. Hay tim s chi ctia lyc ké trong cac truong hop sau:
a) Thang may chuyén dong thing déu.
b) Thang may chuyén dong véi gia tbc a = 2 m/s? huéng 16n phia trén.
¢) Thang may chuyén dong véi gia toc a = 2 m/s*> huéng xudng phia dudi.
d) Thang may roi tu do.
Huéng din
+ Chon chiéu duong 14 chiéu chuyén dong.
+ Gén vat trong hé quy chiéu v6i thang may = trong thang may vat nay dung yén.
+ Vit chiu tac dung cua trong luc IB, luc quan tinh ?qt va luc dan hdi Fan cua 10
XO.
+ Pinh luét II Niu-ton: P+ Fy + Fan =0 (*)
a) Khi thang may chuyén dong thing déu thia=0
=>F;=0= P+Fa =0
= F,, =P=mg=20N

+ S chi luc ké bang do 16n lyc dan hdi nén luc ké chi 20N

b) Vi a hudng 1én = Fy huéng xudng
+ Chiéu (*) 1én chiéu duong ta c6: —P—F, +F,, =0

= F, :P+th:mg+ma:m(g+a):24(N)

+ S chi luc ké bang do 16n luc dan hdi nén luc ké chi 24N

¢) Vi a huéng xubng = Fy hudng lén

+ Chiéu (*) 1én chiéu duong ta c6: P—F, —F, =0 Folf 7 J/
=F,, =P-F,=mg-ma=m(g—a)=16(N)

a2}

+ S chi luc ké bang do 16n lyc dan hoi nén luc ké chi 16N

d) Khi thang may roi ty do thi a=g = a hudng xubng = Fq hudng lén

+ Chiéu (*) 1én chiéu duong ta c6: P— F,—F,=0
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= F, =P-F, =mg—ma=m(g—a)=0
+ 86 chi luc ké b?ing d6 16n luc dan hdi nén luc ké chisd 0

Vi du 5: Ném A phai chuyén dong

nhu thé nao voi gia toc bang bao A

nhiéu d¢ vat m trén A chuyén dong m
di 1én. Bo qua ma sat. Biét o = 30°.
Lay g = 10 m/s2.

Huwéng din
+ Dé ném co thé chuyén dong di 1én thi
lyc quén tinh phai huéong sang trai do dé
ném phai chuyén dong sang phai voi gia

toc a, .

+ X¢ét trong hé quy chi€u gan véi ném, cac

lyc tac dung Ién vat g6m trong luc I3, phan v
luc N va luc quéan tinh F at -
+ Dinh luat II Niu-ton lac nay la:

P+Fq+N=ma (é gia toc cua vat so v6i ném)
+ Chiéu 1én chiéu duong ta c6: —Psina + F, cosa=ma < —gsina+a,.coso=a
+ Diéu kién dé vat chuyén dong di 1én: a > 0= —gsina +a, cosa >0
= a, > gtana =10tan 30’ =£(m/s2)

NE]

Vi du 6: Mot nguoi di xe dap trén mot duong vong nam ngang ban kinh trung binh
cuia mat duong Ro =26 m, bé rong cua mat duong d = 8 m. Xe co thé chay voi van
tdc toi da bang bao nhiéu dé xa khong bi truot khoi dudng vong. Khéi lugng cua xe
va nguoi la m = 60 kg, luc ma sat F,s=200 N.
Hwéng din
+ Cac lyc tac dung Ién xe & diém cao nhat gém:
= Trong luc P, co phwong thing dung, chidu huéng xudng vudng goc voi
mat duong.
* Phanluc N, c6 phuong thing ding, chidu huéng 1én vudng goc voi mit
duong.
= Luc ma sat gitta mat duong va banh xe.
+ Hop lyc tac dung Ién xe la: Fui =P + N+ Fun
+ Vi xe tham gia chuyén dong tron déu nén hop lyc hudng vao tdm vong tron. Vi

P va N triét ti€u nhau nén lyc ma sat dong vai tro 1a luc hudng tam.
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+ Dé xe khong bi truot thi luc hu’érng tam phéi khong nhé hon Iuc quan tinh li tm

/ /F R
nén: F§>m(oR<:>Fmg>m—:>V< = [~ms™™
m

+ Khi xe chay v6i van tdc tbi da thi xe pha1 chay sat mép ngoai cia duong vong

trénnén: R =R, +%:26+§=30(m)

+ Vay van tdc ti d3 ma xe co thé chay la: v . = 60

Vi du 7: Vat c6 khéi luong m dimg yén &

dinh mot cai ném nh¢ ma sat. Chon hé quy

chiéu gin v6i ném. Xéc dinh gia tbc va van -
toc ctia vat ddi voi ném khi vat truot dén chin  <«—
ném khi cho ném chuyén dong nhanh dan déu

sang trai v6i gia tbc ao (hinh v&). Hé sé ma
sat gitra mit ném va m 1a p, chiéu dai mat ném
laL, goc nghiéng la o va a, <gcota.
Huwéng din

+ Trong h¢ quy chiéu gafm v6i ném, vt chiu tac dung cia cac lyc:

=  Trong lyc p ; Phan luc N

=  Luyc ma sat Funs ; Luc quan tinh th
+Goi ao la gia toc cua vat ddi voi ném. Biéu thirc dinh luat II Niu-ton:

§+N+Fms +th=m5 (*)

+ Chon h¢ truc toa d6 Oxy nhu hinh vé
+ Chiéu (*) 1én phuong Ox ta c6: Psino — F,s+F cosa=ma (1)

+ Chiéu (*) 1én phuong Oy ta c6: N —Pcoso + F,sina=0 2)
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= N=Pcosa—F,sina

+ Luc ma sat: F

- =|,tN=p(Pcosoc—th sinoc) 3)

+ Thay (3) vao (1) ta c6: Psina —u(Pcosa —F, sin oc)+ F, cosa =ma

+ D¢ 16n lye quan tinh: F, =ma, 4)

+ Thay (4) vao (3) ta c6: mgsina —pumgcoso + um.a,.sina + ma,.coso = ma
= a=gsina —ugcosa + .a,.sin o +a,.cos o
= a= g(sina —pcosa)+a, (p.sinoc + cosa)

+ Vy gia toc clia vat so v6i ném la: a=g(sina—pcosa)+a, (p.sino +cosa)

+ Vén toc cta vat so voi ném khi chuyén dong dén chan ném:

v =\/Vé +2al = \/ZLI:g(sinoc—pcosoc)+a0(u.sinoc+cosa):|

Vi du 8: *Mot diy nhe khong co din vét qua

mot rong roc nhe gén 6 mot canh ban ndm i
ngang, hai dau day budc hai vét c6 khdi lwong
m;, m,. Hé sd ma sét gilta mat ban va m; 1a . ;

r 0
Bo6 qua ma sat ¢ truc cia rong roc. Tim gia toc < my
clia m; so voi dat khi ban chuyén dong véi gia
tc ao huéng sang trai, g 1a gia tc trong
truong.

Huéng dian
+ Chon hé quy chiéu gén véi ban.
+ Cac lyc tac dung 1én vat m; g(‘Sm: y
— ) — A
trong lyc Pi, phan lyc N, luc Ni
- - = = X
cing day Ti, luc ma sat Fus, luc i |- Fou Ty
ms L
quan tinh Fou =-m,a. < T,
+ Céc lyc tac dung 1én vat m, gom: ao v Fq2
trong lyc P2, luc cang day T:, luc P \T
quéan tinh Fqz =-m,ao. P
+ Phuong trinh dinh luat II Niu-ton cho vét mi:
f).l +N1+T1+Fms +thl =m151 (1)
X A 1 \ . Ox: T, +th1 —-F,=mpa,
+ Chiéu (1) Ién cac truc Ox va Oy ta co:
Oy: N, +P, =0
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=>Ni=Pi=mig= T +F,-pum.g=ma, 2)

+ Phuong trinh dinh luat II Niu-ton cho vt mo:

T, + P2 +thz=l’n252 T, +§=m252 3)
R =D, +Fq
P} +F;, =m,/g’ +a;
+ Chiéu (3) Ién chiéu duong ta c6: R —T, =m,a, 4)

+ Vi day khong dan, bo qua khéi lugng rong roc nén:
T1:T2Véa1:az=a (5)
+ Lay (3) + (4), két hop voi (5) ta co: R + F,—pm.g= a(m1 + mz)

2 2
- a:R+th1—;,t.ml.g:rn2 g +a; +ma,—um.g

m, +m, m, +m,

+ Goi a3 la gia toc cua vat m; doi véi dat, ta cd: a3 =ai +ao

+ Vi a1 nguoc chiéu véi ap = a; =a, —a, =

m, +m,
2, 2 mz(\/gzwta2 -a )—u.ml.g
m,4/g +3a, —pm,.g—m,a, o0
= 313 = =
m, +m, m, +m,

Vi du9: *Qua mot rong roc A khdi
lwong khong dang ké, ngudi ta ludn mot
soi day, mot dau budc vao qua nang m;,
dau kia budc vao mot rong roc B khdi
luong khong dang ké. Qua B lai vat mot
soi day khac. Hai du day ndi véi hai qua

nang m; va ms. Rong roc A vdi toan bo

cac trong vat duoc treo vao mét luc ke 10
xo0 (hinh v€). Xac dinh gia toc cla cac
qua nang m;, my, M3 SO vVOi rong roc A va
4 s A Ak \ mp !
sO chi trén lyc ké néu my > m3 va
m
m,>m,+m,. ! 3

Huéng dan

2 2
m,./g” +a; +ma, —pum,.g s

0
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+ Chon hé quy chiéu gin v6i rong
roc ¢d dinh A, khi d6 rong roc
dong B 1a mot hé quy chiéu khong
quén tinh.

+ Gia st m; chuyén dong véi gia
téc ai khi d6 hé quy chiéu khong

quéan tinh B chuyén dong voi gia

toc ap = a;. Vi a; hudng xudng nén
ao hudng lén.
+ Céc luc tac dung 1én vat m; gom:

trong luc P , luc cang day Ti.
+ Céc lyc tac dung lén vat m; gém:

trong luc P., lyc cang day Ta, luc

quén tinh Fgo = -m, ao.

+ Cac luc tac dung 1€n vat ms gém: trong luc §3, luc cang
day Ts, luc quéan tinh Fas = —m3£o.

+ Biéu thirc dinh luat 1T Niu-ton cho céc vat:

= Vitm;: i).l-"Tl =m151
= Vatmy: fiz + :[:2 + i::q[2 = ngz
= Vatms: Ps+Ts + th3 =m, a3

+ Chon chiéu dwong 13 chiéu chuyén dong cta cac vat (nhu hinh)
+ Chiéu cac phuong trinh vecto & trén 1én chiéu duong ctia ching ta c6 :
P =T, =ma,
P,-T, + thz =m,a,
T,-P - tha =m;a,
A R N .. . R R T, =2T, =2T, =2T
+ Day khong dan, khoi lugng rong roc khong dang ké =
a,=a,=a
+ Mat khac: F, =m,a; =m,a,, E; =m,a, =m,a,
+ Do do:

m,g-2T =ma, ey
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m,g—T+m,a, =m,a )

T-m,g—m,a, =mja 3)
+Lay (3) x 2+ (1) ta co: m,g—-2m,g—2m,a, =2m,a+ma,

= 2m,a +(m1 +2m3)a1 :(m1 —2m3)g “4)

+ Léy (2)+(3)taco: myg+m,a, —m,g—m,a, =m,a+m,a

:>(m2+m3)a—(m2—m3)al=(m2—m3)g (5)
. mm, +mm, —4m,m,
. ) : m;m, +m,m, +4m,m,
+ Giai (4) va (5) ta co:
2mm, —2mm,
a=

mm, +m,m, +4m,m,

m,m, +mm, —4m,m,

+ Vay gia toc cua vat m; doi voi rong roc A la: a, =
m;m, +m,m, +4m,m,

+ Goi a»a 1a gia toc cua vat mp doi v&i rong roc A, ta co6: axa =as +ao

+ Vi a; va ao nguoc chiéu nén: a,, =a, —a,

- a 2mm, -2mm;  mm, +mm, —4m,m,
2A T
mm, +mm, +4m,m, mm,+mm,+4m,m,
_ [ mm, —3mm, +4m,m,
= a,, =

m,m, +m,m, +4m,m,
+ Goi asa la gia toc cua vat ms doi vi rong roc A, ta ¢o: asa =as +ao
+ Vi as va ao cung chiéu nén: a,, =a, +a,

2mm, —2mm, L mm, +mm; —4m,m,

S ay, =
mm, +mm, +4m,m, mm,+mm,+4m,m,
3mm, —-mm, —4m,m
= a,, = 12 13 273
m,m, +mm, +4m,m,
‘. B _my (g — 4, )
+ Theo (1) ta c6: m;g—2T =ma, :T—T (6)
mm, +mm, —4m,m,
m|g-
. . : mm, +mm, +4m,m,
+ Thay a; vao (6) tacd: T= 3
4m m,m,

= T=

mm, +mm, +4m,m,
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e e 16
+ 80 chi lyc ké 10 xo: F=2T, =4T = m,m,m; o
mm, +mm, +4m,m,

Vi du 10: Co ché may A-tat treo trong

thang may, dau day vit qua rong roc la 2
vat khéi luong my, m, (m; > my) (hinh v&). “
Coi soi diy khong co din, khéi lugng
khong dang ké. Thang may chuyén dong di

m
m1 I 2

1én nhanh dan déu vdéi gia toc ao . Xac dinh

gia tde 51, a, cla cac vat dbi voi mat dat
va d¢ 16n luc cang day T.

Huwéng din
+ Xét trong h¢ quy chiéu gin véi thang may

+ Cac lyc tac dung 1én m; gom:

=  Trong lyc P,

= Luyc cang day Ti

f T - T
= Luc quan tinh Fgu =-m,a, !
+ Céc lyc tac dung 1én vat m, gom: +\l/ m ! B
=  Trong lyc P, thl

= Lyc cang day T

= Lyc quan tinh ﬁqtz = —mzao
+ Biéu thirc dinh lut IT Niu-ton cho cac vat:
= Vatm: P +T +th1 =m151
. Vét my: I).z + :1;2 + thz = m252
+ Vi m; > m; nén vt m; di xudng, khi d6 vat m, s& di 1én
+ Chon chiéu dwong ctia mdi vét 1a chiéu chuyén dong ciia ching
+ Chiéu cac phuong trinh vecto 1én chiéu duong ciia chung ta co:

Vatmi: P -T +F, =ma, @)

Vatmy: P, +T, -F, =m,a, 2
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+ Viday khong codannén: a; =a;=avaT;=T,=T 3)
+ Mat khac: Fqu = miag va Fqo = moag 4
+ Thay (3) va (4) vao (1) va (2) ta co:
mg-T+ma,=ma &)
-m,g+T—-m,a, =m,a (6)

+L€iy (5) + (6) ta co: (ml —mz)g+(m1 —m2)a0 =(ml +m2)a

= az(@J(g+ao)

m, +m,

+ Goi a3 1a gia toc cua vat m; doi voi dat, ta co: aiz =ai+ao =a+ao

S N <A ~ m, —m
+Vi a; va ao nguoc chiéu nhaunén: a,; =a—a, =| ———= |(g+a,)—a,
m, +m,

(m1 —-m, )g —2a,m,

= a; =
m, +m,

= a3 hudng xuong khi:

m, —m —2a,m m, —m
a13>0:>( |~ m; )g—2a,m, >0:>a0<—( \—m; )g
m, +m, 2m,
*  a;; hudng 1én khi:
m, —m —2a,m m, —m
a13<0:>( M, )g 0 2<0:>a0>—( =M, )
m, +m, 2m,

+ Goi a»; 1a gia toc cua vat m; doi voi dat, ta co: axs =ax> +ao =a+ao

S N \ <A A m, —m
+Vi a, va ao cing chieunén: a,, =a+a,=| ——= |(g+a,)+a,
m, +m,
m, —m, )g+2a,m - ) R
:>azz=( =) 250 = ay huéng lén

m, +m,

+ Thay a vao (5) taco: m;g—T+m,a, =m, ij(gjtao)
m, +m,
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Vi du 11: Mot ngudi c6 khdi lugng M
dung trén san mot cai 10ng c6 khéi luong
m < M kéo vao dau soi day nhu hinh v&
dé kéo 16ng 1én cao. Gia toc chuyén dong

cua long 1a ao . Tinh ap luc cua nguoi 1én

san 16ng va 1én rong roc, coi rang nguoi
dang chinh gitra san.
Huwéng din
+ Chon h¢ quy chiéu gan véi cai 10ng, khi d6 nguoi chiu tac dung cua cac lyc:
=  Trong luc Pu
=  Luc cang day T

= Phan luc N cua san

= Lyc quan tinh Fql =—Ma, N T
+ Biéu thtrc dinh luat II Niu-ton cho nguoi: T a0 <T
Pu+T+N+Fa=0 (v L/ | ./ A
+ Céc lyc tac dung 1én 16ng gdm: trong luc B v
Q P

P, luc cang day T, ap luc 6 cua nguoi
1én 10ng.
+ Biéu thte dinh ludt II Niu-ton cho 10ng: P +T+Q=mao  (**)

+ Chon chiéu dwong 1a chiéu chuyén dong ciia 16ng.
+ Chiéu (*) va (**) Ién chiéu dwong ta co:

* Nguoi: Py, +T+N-F =0 -Mg+T+N-Ma, =0 (D
= Long: —Pm+T—Q=maON;Q>T=m(g+aO)+N 2)

+Thé (2) vao (1) tacd: ~-Mg+m(g+a,)+N+N-Ma, =0
(M—m)g+(M—m)a0 (M—m)(g+ao)

= N= _

2 2

+ Ap luc Q cia nguoi lén san: Q = (M—m)z(g+ao)
+ Luc cang day T: T:m(g+ao)+(M—ml(g+ao) :(M+m§(g+ao)
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Vi du 12: Cho co hé nhu hinh v&, khdi
luong ctia ném 1a M va cac vat lan luot
1a my, my. Ban dau giit cho hé dung
yén. Tha cho co hé chuyén dong thi

ném chuyén dong véi gia toc ao bing
bao nhiéu ? Tinh gia tdc cua vat d6i voi ném theo gia tdc ao. Vi ti s6 nao cua m;
va m; thi ném dung yén va cac vat trugt trén 2 mat ném. Bé qua ma sat, khéi luong
cac rong roc va day ndi.

Huéng din
+ Chon hé quy chiéu gin véi ném. Trong hé quy chiéu ndy vat m; chuyén dong véi
gia toc aj, vat m, chuyén dong voi gia toc as.
+ Gia sir m;.sina. > my.sinp tirc vit m; di xudng, m;, di 1én, khi d6 ném di sang phai.
Vi tit ca cac ngoai luc khong c6 thanh phan nim ngang, nén khi khdi tim hé hai
vat chuyén dong sang trai thi khdi tAim ctuia ném phai chuyén dong sang phai.
+ Cac lyc tac dung 1én vat m; gom:

=  Trong lyc P
=  Phan luc N,

= Luyc cang day Ti

= Luc quan tinh Fa

+ Cac luc tac dung 1€n vat mo gém: P, P,
=  Trong luc P, : Phan luc N
= Luyc cang day Tz; Luc quan tinh thz
+ Biéu thte dinh lut IT Niu-ton cho cac vat:
= Vatm: Fau+Ti+ N +Ti =ma, (1)
= Vitmy F,+P,+No+T, =m,d, )
+ Chon céc hé tryc toa do riéng cho mdi vat nhu hinh
+ Chiéu (1) va (2) 1én céc truc O1x; va Oxx; ta co:
m,a,.cosa+ P sina—T, =ma, 3)
m,a,.cosB—P,sinB+T, =m,a, 4)

+ Do day khong dan nén T1 =T, =T va a; = a, = a, thay vao (3) va (4) ta dugc:
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m,a,.coso.+m, gsino—T =m,a 5)

m,a,.cosf—m, gsinB+T=m,a (6)
+ Lay (5) + (6) ta co:

a,(m,.coso.+m,.cosB)+g(m, sino—m,sinp)=(m, +m,)a

Y (m, cos o +m, cosP)+g(m, sino—m, sin )

m, +m,

+ Lay (5) : (6) rat duoc: T = &(ao coso+gsino—a, cosP+ gsinﬁ)
m, +m,
+ Chiéu (1) va (2) 1én céc truc Oyy; va Oay; ta co:
N =my(g.cosa — ap.sinal)
N2 =my(g.cosp + ag.sinf})
+ Cac lyc tac dung lén ném gém:

=  Trong lyc p

* Aplyc N/ va N} ctiam; va my

*  Phanlyc N ciia mit ngang

= Luccang Ti va T,

+ Phuong trinh chuyén dong cua ném:
P+Ni+N2+N+Ti+T2=M.ao (7

+ Chon chiéu dwong 13 chiéu chuyén dong ctia ném, chiéu (7) ta co:
N/sino— N} sinf+T, cosp—T, cosa = Ma, ()

+Tacé: Ti=T>=T,Ni= N/ va N, = N,. Do d6 (8) viét lai nhu sau:
N, sina— N, sinf3+T(cosp—cosa ) =Ma, )

Thay gia tri cua Ni, Np, T vao (9) ta duoc:

(m, sino—m, sinB)(m, cosa +m, cosP)

a. =
’ (m, +m,)(m, +m, +M)—(m, coso.+m, cosB)2

(m, sino—m, sinB)(m, cosa +m, cosP)

+ Vay gia toc ctia ném la: a, = 2
(m, +m, )(m, +m, + M)—(m, coso.+m, cosp)

343



+ Khi d6 gia toc cta cac vat m; va my la:

a,(m, cosa +m, cosP)+g(m, sina —m, sinf)

m, +m,
+ Piéu kién dé ném dung yén 13: ap = 0 < mysino — mysinf =0 = a = 0 = ném
dung yén thi cac vat ciing khéng chuyén dong, hay noi cach khac khong xdy ra
truong hop ném dung yén cac vat chuyén dong vi: khdi tim cua hé khong di
chuyén theo phuong ngang. Boi vy, néu khdi tim cua 2 vat dich chuyén thi khbi
tam cda ném dich chuyén theo chiéu nguoc lai.

Vi du 13: *Pat mot khoi gb 6 khdi luong
M, chiéu dai ¢ trén mit san nim ngang,

phia trén sat vé mot dau khéi g6 dat vat co M , o
khdi lugng m nhu hinh v&. Hé s6 ma sat <o ---=--->

giita vat m va khoi g6 1a p, bo qua ma sat giita kh6i gd va mit san. Hoi phai truyén
cho M mét van tdc ban dau v, bao nhiéu theo chiéu nhu hinh v& dé m c6 thé roi
khéi M ?
Huéng dan
+ Van tc ban dau ctia m so voi M:
/

Vo =V, — N
+ Chon h¢ quy chiéu gan vé6i M vo ST —m#4 -
, , A A o Fql
+ Cac lyc tac dung Ién m gom: | > F.
. . i 7 I'ms
trong lyc Pm, phan lyc N; cua M, M 0Fm%" —>
- N m¥ Vo
lyc ma sat Fusi, luc quan tinh Fg. Q,
+ Céc luc tac dung 1én M gdm: B
PMV

trong luc Pum, phan lyc N2, luc
ma sat Fmsz, ap luc 62 cla m.

+ Vi ¢6 ma sat nén hai vat chuyén dong cham d?m, do do6 gia tbc cuia M nguoc
chiéu chuyén dong nén lyc quan tinh tac dung 1én m ciing hudng véi v.

+ Cac luc duogc biéu dien nhu hinh vé

+ DPinh lut I Niu-ton viét cho m: Pm + Ny + Fna + Fg =ma; (1)

+ Dinh luat II Niu-ton viét cho M: Px + N> +Q, + Fn =Mas  (2)

+ Chon h¢ truc toa d Oxy cho vat m nhu nhinh:

+ Chi€u (1) Ién Ox ta co: -F,, —F, =ma,
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+ Chiéu (1) 1én Oy, tacé: N, =P, =mg = F, , = umg
+Taco: F, = m|a2| = —umg —m|a2| =ma, =>a, = —(|a2| + ug) <0
= vat m chuyén dong chdm dan déu

+ Chiéu (2) 1én chiéu chuyén dong ctia M ta c6: —F

ms2

=Ma, < —pmg =Ma,

=a, = _uvmg <0 = M chuyén dong cham dan

m, m
= a, =—(%+ug} =—ug(l+ﬁj

+ Quing dudng vat m truot trén M dén khi dung lai:
2
C-w) v

2a, 2ug(1+;n/[j

2
+ Vat m roi khoi M khit s, > (e ——0  _>/= vy, > Mug(l—i—%J
m
2 1+—
el 1+

+ Vay van tdc t6i thiéu phai truyén cho M dé m roi khoi M La:

VOmin = Zgug(l + %j

S, =

BAI TAP VAN DUNG
Bai 1: Treo 1 con lic don c¢6 khdi lwong m = 2kg vao tran cia 1 toa xe

lira. Biét xe chuyén dong ngang véi gia tc a va ddy treo con lic hop véi
phwong thing ding 1 goc o = 45°. Liy g = 9,8 m/s2. Tinh gia tdc chuyén
dong a cua xe Itra va luc cang day cua day treo.

Bai2: Qua cau khdi lugng m = 100 g treo & dau soi ddy trong mot chiée xe. Xe

chuyén dong cham dan déu di 1én mit nghiéng khong ma sat. Biét goc giita mat

nghiéng va mat ngang la o = 30°. Xac dinh goc léch cua day treo so voi phuong

thang dimg khi day treo c4n bang va luc cing cua soi dy khi d6. Lay g = 10 m/s2.

Bai3: Qua cau khdi lugng m = 100 g treo & dau soi ddy trong mot chiée xe. Xe

A A A A A c 1A - [N r A A , 3 + A r
chuyén dong chdm dan deu di 1én mat nghiéng c6 hé s6 ma sat p = e Biét goc

gilta mat nghiéng va mat ngang la o = 30°. Xac dinh goc léch cia day treo so voi
phuong thang dtmg khi ddy treo can bang va luc cing soi day khi d6. Liy g = 10

m/s>.
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Baid: Con lic don gdm vat ning c6 khéi luong m = 0,1 kg va soi dy c6 chiéu
dai ¢ dugc treo trén tran mot chiée 6 to dang chuyén dong nhanh dan déu 1én mot
dbc nghiéng a = 30° voi gia tde ag = 5 (m/s?). Xac dinh goc nghiéng cua déy treo
qua lic so voi phuong thing dung va luc cing soi day. Ldy g = 10 m/s2.
Bai5: Mot vat nang co khdi lugng m treo vao dau mot soi day. PAu kia cta soi
day budc vao trin mot hop trugt khong ma sat trén mat phang nghiéng goc 30° so
v6i mit phang ngang. Tinh goc léch ctia day treo so véi phuong thang dimg.
Bai 6: Mot vat m = 14kg dugc moc vao mot luc ké treo trong budng thang may.
Hay tim s6 chi cua luc ké trong céc truong hop sau:

a) Thang may chuyén dong thang déu.

b) Thang méay chuyén dong lén phia trén véi gia toc voi gia toc a = 0,5g.

¢) Thang may chuyén dong xudng dudi véi gia tde véi gia tbe a = 0,5g.

d) Thang may roi ty do. Liy g = 10m/s?
Bai7: Dianim ngang quay quanh tryc thang ding véi tan s6 30 vong/phut. Vat
dat trén dia cach truc quay 20cm. H¢ s6 ma sat gitra dia va vét la bao nhiéu dé vat
khong truot khoi dia? Lay g = 10m/s2.
Bai 8: Mot vat c6 khdi lugng m dung yén trén dinh mot mat phing nghiéng
nho lyc ma sat. Hoi sau bao 1au vat sé & chan mit phang nghiéng néu mat phang
nghiéng bat dau chuyén dong theo phuong ngang véi gia toc a = 1 m/s%. Chiéu dai
mat phang nghiéng 1a ¢ = 1 m, goc nghiéng 1 30°, hé s ma sat giita vt va mit
phing nghiéng 1a p1=0,6. Lay g =10 m/s2.
Bai9: Mot vat khdi lwong m = 10 kg duogc treo vao mot dau day, du kia cua
day treo vao tran cua buéng thang may. Day c6 thé chiu mét luc cang cuc dai bé'lng
120 N. Thang may di 1én nhanh dan déu véi gia tbc c6 do 16n cuc dai bang bao
nhiéu thi ddy khong bi dat. LAy g = 10 m/s?.
Bai 10: Mot vat co khoi lugng m dugc treo vao

mot 10 xo, sau d6 hé vat — 1o xo dugce treo trén tran
mot thang may nhu hinh vé. Khi thang may ding
yén, 10 xo din ra 10 cm. Khi thang may di 1én nhanh
dan déu voéi gia tdc a = 2 m/s? thi 10 xo bi nén hay

dan thém mdt doanh bao nhiéu so véi khi thang may

dung yén. Liy g = 10 m/s%.

Bai 11: Mot ngudi co khdi lwong m = 50kg dang ding & trong mot thang may.
Lay g = 10 m/s2. Hay xéc dinh 4p luc cia nguoi d6 d¢ 1én san thang may trong cac
truong hop sau:

a) Thang may chuyén dong thang déu.

b) Thang méay chuyén dong di 1én nhanh dan déu véi gia tc a =2 m/s>.
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¢) Thang may chuyén dong di xudng nhanh dan déu véi gia téc a = 2 m/s
d) Thang may chuyén dong di 1én cham dan déu véi gia toc a =2 m/s>.
e) Thang may chuyén dong di xuéng cham dan déu véi gia toc a = 2 m/s>.

Bai 12: Mot ngudi co khdi luong m = 60kg dang ding & trong mot thang may.
Lay g = 10 m/s2. Hay xéc dinh 4p luc cia nguoi d6 d¢ 1én san thang may trong cac
truong hop sau:
a) Thang may chuyén dong thang déu.
b) Thang méay chuyén dong di 1én nhanh dan déu khong van tdc dau voi gia
tdc a =2 m/s? va sau thoi gian t =2 s van tdc thang may 1a v = 6 m/s.
Bai 13: Mot 16 xo c6 d6 cung k = 100

N/m, mot dau ge"m ¢d dinh vao xe, mot -
ddu gin qua ning khdi lwong m = 500g a
nhu hinh v€. Bé qua ma sat gilra vat va [ ST

mat san cua xe. Cho biét 10 xo din hay

nén khi xe tang toc vai gia toc a = 4 m/s>.

Bai14: Mot soi day khong dan, khdi lwgng khong déng ké, duoc vat qua mot
rong roc ¢d dinh c6 khoi lugng khong dang ké. Mot dau day treo vat khdi luwong m,
déu kia c6 mot con khi khdi lwong 2m bam vao. Con khi bam day leo 1én véi gia
tbc a dbi véi day. Hay tim gia téc cua cua soi ddy so voi mat dat.

Bai 15: Mot soi day nhe khong co dan
vat qua mot rong roc ¢6 khdi lugng khong

dang ké duogc gén 0 hai canh mot méat ban
nim ngang. Hai vt khdi lwong M va m
duoc budc ¢ hai ddu day (hinh v&). Ban T a0 m
chuyén dong thang ding lén trén véi gia

téc ao. Tinh gia tdc ciia vat m dbi v6i ban.
Bo6 qua ma sat.
Bai 16: Mot soi day nhe khong co dan

vét qua mot rong roc c6 khdi lugng khong M r
dang ké duogc gén 0 hai canh mot méat ban
nam ngang. Hai vat khbi luong M = 650 g

va m = 600 g dugc budc ¢ hai dau day 1\ a0
. 5 m
(hinh v€). Ban chuyén dong thang dung 1én .

trén voi gia tde ap = 2,5 m/s2. Tinh gia tdc
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ctia vat M va m dbi voi dat. Bé qua ma sat.
Lay g = 10 m/s%.
Bai 17: Mot nguoi co khoi lugng M = 70

kg dung trén san mot cai 10ng c6 khéi luong
m = 10 kg kéo vao dau soi diy dé ca ngudi
va 1dng cung di 1én nhu hinh v&. Biét gia toc

chuyén dong cua 16ng khi d6 1a ao va ap luc

clia ngudi 1én san 16ng 1a 396N, coi ring
ngudi dimg chinh gitra san. Xéac dinh a,. Liy
g=10m/s%.

Bai 18: (Giai Toan Vit li 10 — Bui
Quang Hén) Qua cau c6 khoi lwong m
dugc treo boi hai ddy nhe trén trin mot
chiéc xe tai nhu hinh v&, biét AB = BC

= CA. Xe chuyén dong thing nhanh

|

|
=)

) w \
>0 O
o

dan deu voi gia toc ap. Xac dinh a deé:

)

—
N
—
N

a) Luc cing cia diy AC gip ba

lan lyc cing cua day AB.
b) Day AB bi chung (khong bi cang).

Bai 19: (Gidi Toan Vit li 10 — Bui

Quang Han) Mot ném A c6 goc gilia

mat nghiéng véi mat ngang la oo. Ném A m
phai chuyén dong nhu thé nio véi gia tdc a

nho nhit bang bao nhiéu dé vat m trén A

chuyén dong di 1én. Biét hé sb ma sat

gita vit vamatném la p<cota.

Bai 20: (Olympic 30 thang 4 nam

2013) *Trén mat ban nam ngang rat nhin o
c6 mot tAm van khdi lwong M = 1,6 kg, [ S

chiéu dai ¢ = 1,2 m. Dt & ddu mot tm

van mot vat nho khéi luong m = 0,4 kg Hé s6 ma sat giita vat va van 1a p = 0,3.

Dot ngot truyen cho van mot van téc vo song song voi mit ban. Tinh gia tri t6i
thiéu vo dé vat m truot khoi van. Lay g = 10 m/s2.

HUONG DAN GIAI VA DAP AN
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Bai 1:
+ Chon h¢ truc Oxy nhu hinh
+ Gén con lic trong hé quy chiéu 14 xe lra

+ Céc lyc tac dung 1én con lic don gdm: o
- ) N S i chu éndén
Trong luc P - T, 4 A 7 Y g
. Luyc cang day T ! |
Ll Luc quan tinh Fa < </ - i
\ X
+ Bidu thtrc dinh luat IT Niu-ton: Fa T
P+Fy+T=0 YP
o P-Tcosa=0 y
+ Chiéu ta co: )
—F,+Tsina=0
th a 2
:>tanoc=?=— —a=gtana=9,8(m/s)
~T=—F M 577N
coso.  Cosa.
Bai 2:

+ Vi xe chuyén dong di 1én doc nghiéng goc o nén gia toc cua xe la:

a, =—gsina =-10.sin30° = —S(m/sz)

+ Gan con lic trong hé quy
chiéu 1 xe 6 6, cac lyc tac
dung 1én vat gom:

. Trong luc P

] Luc cang day T
= Luc quan tinh F qt
+ Vi xe chuyén dong lén

cham dan déu nén gia toc ao

huéng vé phia sau do d6 vt
chiu tac dung cua lyc quan F o tinh hudng vé phia trude nhu hinh vé.

+ Con lic dung yén trong hé quy chiéu gin véi xe nén biéu thirc dinh luat II Niuton
luc nay la: P+Fq +T=0=P +T=0= P va T nguoc chiéu = P co phuong

. A N ~ A 2 DT
s¢i day. Tu hinh vé ta co: (P ) =P +F, +2P.th.cos(P,th)
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= (P/)2 =P’ +F, + 2P.Fq[.cos(90° + OL)

pP=
+ Ta co: { " (P )2 =(mg)’ +(ma, )’ +2m’ gJa,|.cos(90° + ot
E, :m|a0|

2

+ Thay s6 ta c6: (P') =(0,1.10)° +(0,1.5)" +2.0,1°.10.5.c0s(90° +30° ) =

3
4
+ Ap dung dinh 1i ham s6 cos ta co: qu[ =P’ + (P/ )2 —2P.P’.cosp

3 2
po(p Vo (0.1.10) +°—(0,1.5)
= cosP = ( ) @@ 4 =£:>B=300

/
2P z.(o,l.m).ﬁ 2

+ Vay khi day can bang, day léch so v&i phuong thing dimg goc p=30°.

NE

+ Luc cing T ctia day: T=P' = T(N)

Bai 3:
+ Vi xe chuyén dong di 1én doc nghiéng goc o nén gia toc ctia xe 1a:

a, = —g(sinoc + pcos oc) = —10.[sin30O + g.coswo) = —S(m / sz)

+ Gan con lic trong hé quy
chiéu la xe 6 t0, cac luc tac
dung Ién vat gom:

= Trong luc p

=  Luyc cang day T

= Lyc quan tinh th
+ Vi xe chuyén dong di lén

cham dan déu nén gia toc ao

huéng vé phia sau do d6 vt

chiu tac dung cua lyc quan I:“qt tinh hudng vé phia trude nhu hinh vé.

+ Con lc dung yén trong hé quy chiéu gin véi xe nén biéu thirc dinh luat II Niuton
luc nay la: P+Fq +T=0=P +T=0= P va T nguoc chiéu = P co phuong
soi day.

+ Tir hinh v& ta co: (P') =P* + F2 + 2P F, cos(P.Fu )
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= (P/)2 =P’ +F, + 2P.Fq[.cos(90° + OL)

P=mg

+ Ta co: { (P/ )2 =(mg)’ +(ma, )’ +2m’ .g.|ao|.cos(90° + OL)

=
th :m|a0|

(0,1.10)° +(0,1.8)" +2.0,1°.10.8.cos (90° +30°):§—;

2

+ Thay s ta cé: (P/)

+ Ap dung dinh 1i ham s6 cos ta co: qu[ =P’ + (P/ )2 —2P.P’.cosp

21
PP R (0,1.10)’ +2—5—(0,1.8)2

.
PP 2.(0,1.10).\/5
25

+ Vay khi day can bang, dy léch so véi phuong thing ding goc p~49,11°.

+Luccingday T: T=P' = {%zO,%(N)

Bai 4:
+ Gan con lic trong hé quy

= cosP= =0,655=p~49,11°

chiéu 1 xe 6 6, cac lyc tac
dung 1én vat gom:

=  Trong luc p

=  Luyc cang day T

= Lyc quan tinh F at
+ Vi xe chuyén dong di lén
nhanh dan déu nén gia toc a0
huéng vé trude do d6 vat chiu

tac dung cua lyc quan th tinh

huéng vé phia sau nhu hinh

veE.

+ Con lic dung yén trong hé quy chiéu gin véi xe nén biéu thire dinh luét II Niuton
luc nay la: P+Fq +T=0=P +T=0= P va T nguoc chiéu = P co phuong
soi day.

+Tirhinh v& tac6: (P') =P* + 2 +2P.F,.cos(P.Fy )

=N (P’)2 =P’ +F, + 2P.Fq[.cos(90° —oc)
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P=mg

+Ta c6: { = (P/)2 =(mg)’ +(ma, )’ +2m’ ga,.sina

F, =ma,
+ Thay s6 ta co: (P') =(0,1.10)" +(0,1.5)" +2.0,110.5.5in30° =%

+ Ap dung dinh 1i ham sé cos ta co: qu[ =P’ + (P/ )2 —2P.P'.cosP
7

pa(p ) —E  (0.110) + —(0.15)
= cosp = L 4 =0,945= B ~19,11°

/
2bP 2.(0,1.10).\/Z

+ Vay khi day can bang, dy léch so véi phuong thang dimg goc p~19,11°.

+Luccingday T: T=P' = \/Z ~1,32(N)

Bai 5:
+ Xe chuyén dong nhanh dan trén mat nghiéng voi gia toc: a = gsina
+ Gén qué ciu voi hé quy chiéu 1a tran xe, khi d6 qua cau chiu tac dung cua luc
quan tinh ¢6 chiéu nguoc voi gia toc a.
+ Cac lyc tac dung 1én qua cau gom:

=  Trong lyc p

= Luc cang day T

= Lyc quan tinh th
+ Khi day cin bang thi:

P+ ?qt +T=0

+Goi R 1a hop cta hai lyc P va Fy
+Taco: R=P+F4=>R+T=0 = R c6 phuong soi day = 13(A)§:B

+ Tir hinh v& ta ¢6: POFq = 90° +30° =120° = OPR = 60°

+ Theo dinh 1i ham cos ta c6: R = \/qut +P? —2F, P.cos 60°

=R = \/(mgsin300 )2 + (mg)2 — mgsin30°.mg = mgg

3 . mro\2
P 4R’ _P (mg)2 4—Z(mg)2 —(mg51n30 ) 3
+ Lai ¢6: cosP = L - =—=p=30°
2PR 3 2
2.mg.mg7

Bai 6:
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+ Chon chiéu duong 14 chiéu chuyén dong.
+ Gén vat trong hé quy chiéu v6i thang may = trong thang méay vat nay dung yén.
+ Vat chiu tac dung cua trong luc IB, lyc quan tinh th va lyc dan hdi Fan ctia 10
XO.
+ Dinh luat II Niu-ton: P+ Fq + Fan =0 (*)
a) Khi thang may chuyén dong thing déu thi a=0

=>F;=0= P+Fa =0

= F,, =P =mg=140N

+ 86 chi Iuc ké bang do 16n luc dan hdi nén luc ké chi 140N

b) Vi a hudng 1én = Fy hudéng xudng

+ Chiéu (*) 1én chiéu duong ta c6: -P—F, +F,, =0 Fu
:>Fdh=P+th=mg+ma=m(g+a)=210(N) : Ta

+ 6 chi luc ké bing 6 16n luc dan hdi nén luc ké chi 210N LB "

c) Vi a huéng xubng = Fa hudng 1én

+ Chiéu (*) 1én chiéu dwong ta c6: P— F,—F, =0 Fa Fu \l;
=F,, =P-F,=mg-ma=m(g—a)=70(N) !

+ S chi luc ké bang do 16n luc dan hdi nén luc ké chi 70N P

d) Khi thang may roi tu do thi a=g = a huéng xubng = Fa hudng 1én
+ Chiéu (*) 1én chiéu duong ta c6: P—F, —F, =0
=F, =P-F, =mg-ma=m(g-a)=0
+ S chi luc ké bang do 16n lyc dan hoi nén luc ké chi s6 0
Bai 7:
+ Gén vat trong hé quy chiéu véi mit phang quay — vat dimg yén trong hé quy
=mo’R

chi€u nay va chiu tac dung ctia lyc quan tinh li tdm c6 d6 16n: qu

+ Cac luc tac dung 1én vat gém trong luc p , phan luc N,
lwc ma sat nghi Fms va lyc quan tinh li tim Fo .
+ Biéu thie dinh lut IT Niu-ton:

5+N+Emm +eq :0 (*) _________

+ Chiéu phuong trinh (*) 1én phuong huéng tam, ’,\ ,F_“ﬂ -
chiéu hudng vao tam ta dugc: :
Foo = mo’R
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+ Diéu kién dé vat khong truot 1a: F

m:

o= mo’R < uN
2

& Me’R< P & mo’R<umg= p > R:0,2

Bai 8:
+ Trong h¢ quy chiéu gén v6i ném, vt chiu tac dung cia cac lyc:
=  Trong luc p
=  Phanlyc N
=  Luc ma sat Fns
=  Luyc quan tinh Fql
+Goi ao la gia toc cua vat ddi voi ném. Biéu thirc dinh luat II Niu-ton:

ﬁ‘i‘ﬁ‘i‘ﬁms“‘?qt:mao (*) y

<t

+ Chon h¢ truc toa d6 Oxy nhu hinh vé
+ Chiéu (*) 1én phuong Ox ta c6: Psina—F, + F,cosa=ma, (1)

+ Chiéu (*) 1én phuong Oy ta c6: N—Pcoso + F,sina=0 2)
= N=Pcosa—F,sina

+Lucmasat: F  =uN= u(P cosa —F, sin oc) 3)

+ Thay (3) vao (1) ta c6: Psina — u(Pcosa —F, sin a) +E, cosa=ma,

+ D0 lon lyc quan tinh: F, =ma 4)

+ Thay (4) vao (3) ta c6: mgsina —pumgcosa + um.a.sin ol + ma.coso. = ma,,
= a, =gsino —UgCcosa + |L.a.5in o + a.cos o
= a, =g(sino—pcoso)+a(p.sino +cosa)

+ Vay gia toc cua vat so voi ném la: a, = g(sino.—pcoso)+a(p.sino+cosa)
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. ~ . a1 1
+ Phuong trinh quang duong cta vatla: s=vt+ an.tz

e 4R x A . 1
+ Vi tai thoi diém ban dau vo = 0 nén ta co: s=5a0.t2

+ Vay thoi gian dé vat truot hét mat phang nghiéng c6 chiéu dai ¢ = 1 m la:
2/

a, \/g(sina—pcosoc)+a(u.sinoc+cosa)

~1,44(s)

Bai 9:
+ Gén vat trong hé quy chiéu voi thang may, khi do6 vat chiu tac dung cuia cac luc:

=  Trong luc p
= Luyc cang day T _
- T
= Luc quan tinh Fg +1\ Tﬂ
\ 5 - ao
+ Vi thang may di 1én nhanh dan déu nén a, ~
huéng 1én do d6 lyc quéan tinh huéng xubng. Fal
+ Biéu thte dinh luat I Niu-ton: P+ T +Fq =0 (¥) P
+ Chon chiéu duong hudng 1én nhu hinh
+ Chiéu (*) 1én chiéu duong ta c6: -P+T—-F, =0=T=P+F,
+ D¢ 16n lyc quan tinh: F, =ma, = T=mg+ma, =m(g+a,)
+ Theo dé ta c6: T<120 < m(g+a,)<120
<10(10+a,)<120=>a, < 2(m/s2):> CI. =2(m/s2)

+ Vay dé day khong bi dut thi gia toc cuc dai 1 am = 2 m/s>.

Bai 10:
+ Chon chiéu duong 14 chiéu chuyén dong cia thang may.
+ Gin hé vat — 10 xo trong hé quy chiéu v6i thang may.
+ Vat chiu tac dung cua trong luc IB, luc quén tinh Fq[ va dan hoi
+ Dinh luat Il Niu-ton: P+ Fq + Fan =0 (*)
+ Vi thang may di 1én nhanh dn déu nén a hudng Ién
= Fq hudng xudng. Fan
+ Chiéu (*) 1én chiéu duong ta co: —P—F, +F,, =0 3 Ta

_yF
= F, =P+F, ©kAl=mg+ma M

+ Khi thang méy dung yén thi: kA/, =mg ( A/, 1a 40 dan cta 10 xo khi thang

may dung yén)
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+ Suy ra: kAC=kAl, +ma = Al =Al, +%>MO = 16 xo bi dan

+ D06 dan luc nay cua 10 xo la: Al=Al, + 22

+ Lai co: %=%:> Ar=Al, + 2000 2 0,12(m) =12(cm)
g g

+ Viy 10 xo0 bi dan thém 2 cm so véi Iuc thang may ding yén.

Bai 11: Chon chiéu duong 14 chiéu chuyén dong cia thang may.
+ Gan nguoi trong hé quy chicu véi thang may, do do6 trong thang may nguoi nay
dtrng yén.
+ Nguoi chiu tac dung cua trong luc [= , lyc quan tinh Ieq va phan lyc cua san
+ Pinh lut II Niu-ton: P+ Fg + N=0 (*)
a) Khi thang may chuyén dong thing déu thia=0
= Fy=0= P+N=0= N=P=mg=500N

b) Vi thang may chuyén dong di 1én nhanh dan déu nén a
hudng 1én = Fa hudng xudng. N
+ Chiéu (*) 1én chiéu duong ta c6: —P—F, +N=0 +’]‘ T;

=N=F, +P=m(a+g)=600(N)

+ Phan luc do san tac dung 16n ngudi bang ap luc do i Fu
nguoi de 1én san nén ap luc do nguoi de 1én san 1a 600N P

¢) Vi thang may di xudng nhanh dan déu nén a hudng
xudng = Fa hudng 1én. N

+ Chiéu (*) 1én chiéu duong ta c6: P—F, —~N =0 +\l/

’Liqt \l/a
:NzP—thzm(g—a):400N l

+ Phan luc do san tac dung 18n ngudi bang ap luc do

ngudi dé 1én san nén ap luc do nguoi de 1én san 1a 400N P
d) Vi thang may chuyén dong di 1én cham dan déu nén a
huéng xubng = Fo huéng 1én. N
+ Chiu (*) 1én chiéu duong ta c6: —P+F, +N=0 +1\ 4 J/;
AT
F
= N=P-F, =m(g-a)=400N i
P
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+ Phan luc do san tac dung 1én ngudi bang ap luc do
nguoi de 1én san nén ap luc do nguoi de 1én san 1a 400N

¢) Vi thang may chuyén dong di xuéng cham dan déu nén a
huéng 1én = Fa hudng xubng. N
+ Chiéu (*) 1én chiéu duong ta c6: P+F, ~N=0 +\l/ T&

= N=F,+P=m(a+g)=600(N)

+ Phan luc do san tac dung 18n ngudi bang ap luc do i Fo
nguoi de 1én san nén ap luc do nguoi de 1én san 1a 600N p
Bai 12:
+ Chon chiéu duong la chiéu chuyén dong ctia thang may.
+ Gan nguoi trong hé quy chiéu véi thang may, do dé trong thang may ngudi nay
dirng yén.
+ Nguoi chiu tac dung cuia trong luc P , luc quan tinh Fq[ va phan lyc cta san
+ Pinh luat I Niu-ton: P+ Fg + N=0 (*)
a) Khi thang may chuyén dong thing déu thi a=0
=>Fi=0=> P+N=0
= N=P=mg=600N

b) Vi thang may chuyén dong di 1én nhanh dan déu nén a

huéng lén = Fa huéng xudng.

+ Chiéu (*) 1én chiéu dwong ta c6: —P— F,+N=0 N
=N=F, +P=m(a+g) +/I\ Tﬁ
+ Gia tbc cta thang may: a=""Yo :ﬂ:3(m/sz) =
t 2 int
= N=m(a+g)=60.(3+10)=780(N) P

+ Phan luc do san tac dung 1én ngudi bang ap luc do
ngudi dé 1én san nén ap luc do nguoi de 1én san 1a 780N

Bai 13:
+ Chon hé quy chiéu gin véi xe _—
+ Céc luc tac dung 1én vat gém: trong luc +N _Il
P, phan luc N, luc dan hdi Fan va luc Fq A Fa
" -\
quan tinh Fg. Cr————C)
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+ Vi xe ting tdc nén xe chuyén dong
nhanh dan déu = gia tdc a hudng theo
chiéu chuyén dong = luc quéan tinh
huéng vé phia sau = 10 xo bi dan.
+ Céc luc tac dung 1én vat duogc biéu dién
nhu hinh
+ Biéu thtrc dinh luat Il Niu-ton cho vat m: P+ N+ Far + Fq =0 (*¥)
+ Chiéu (*) 1én phuong ngang ta c6: Fa, — Fye=0
ma 0,54

= kAfzma:AﬂzT n =0,02(m)=2(cm)

Bai 14:

+ Xét bai toan trong h¢ quy chiéu ge"m véi soi day j

chuyén dong tinh tién véi gia tdc ao . ; | <

+ Khi d6 vat m & trong hé quy chiéu phi quan 1\% N__

tinh, c6 gia tbc ao hudng 1én. Con khi khdi

lugng 2m & trong hé quy chiéu phi quan tinh, c6 T4 AT
A

gia téc ao huéng xubng. Fqo]
+ Cac luc tac dung 1én vat m gém: +T 1\+
= Trong luc p

= Luyccangday T Fau

=l

=  Luc quan tinh Fau

+ Cac lyc tac dung 1én con khi khi lugng 2m gom: v2p
= Trong luc 2P
* Luc cang day T
* Luc quan tinh Fqo
+ Trong hé quy chiéu gin véi soi day thi vat c6 khdi lugng m dimg yén con con
khi khdi lvong 2m chuyén dong véi gia téc a .
Fa+P+T=0 (1)

+ Ap dung dinhluat II Niuton ta co: - -
T+2P+Fq2=2ma (2)

+ Chon chiéu duong cuia vat va khi 1a chiéu chuyén dong cua ching

~P-F, +T=0

+ Chiéu phuong trinh (1) va (2) 1én chiéu duong ta c6:
P g (Hva@) 8 {T—2P+Fq12=2ma

+Laico: E,, =ma, va F, =2ma, (ao: gia toc cua s¢i day so voi dat)
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—P-ma,+T=0 (3)

+ Vay ta co:
T—-2P+2ma, =2ma (4)

+Lay (4) - (3) ta co: 3ma,-P=2ma =a = g+32a (m/s?)

Bai 15:

+ Xét hé quy chiéu gan v6i mat ban. Hé quy chiéu chuyén dong tinh tién véi gia

téc ao nhu hinh. Chon chiéu duong 1 chiu chuyén dong cia vat.
+ Céc luc tac dung 1én vat M:
=  Trong lyc Pu

=  Phan Iyc cua mat ban N

=  Luc cang day Ti

= Luc quan tinh Fqi =-Ma, T
+ Cac lyc tac dung lén vat m:
- n m \l/+
=  Trong lyc Pn
= Luc cang day T» _ wFa

~ ~ Pn
=  Luyc quan tinh Fg2 =-ma,

Pu +N+f1+15qn =M51

+ Phuong trinh dinh luat II Niuton cho céc vat: - .
Pm + TZ + Fqu =maj

+ Chon chiéu dwong nhu hinh v&

. X T, =Ma
+ Chiéu cac phuong trinh 1én chiéu duong ta c6:{ ]
Fq[2 +P_—T, =ma,
. Ao AN A A N A =8 =a
+ B6 qua khoi luong day va rong roc; day khong dan nén ta co: T -7
1= 2=
T=Ma
+ Suy ra: =F,+P, =(M+m)a
F,+P,-T=ma °
:>a=th2 +P, _ma,+mg_ (a,+g
M+m M+m M+m

I SEEPIN Lo geta s a, +
Vay gia toc cua vat m doi voi ban la: a=m 2 *E
M+m
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Bai 16:
+ Xét hé quy chiéu gan v6i mat ban. Hé quy chiéu chuyén dong tinh tién véi gia
té¢c ao nhu hinh. Chon chiéu duong 1a chiéu chuyén dong cta vat.
+ Céc luc tac dung 1én vat M:

= Trong luc Pu N
=  Phan Iyc cua mat ban N M T;
=  Lyccangday T,
= Luc quan tinh Fqu =—Mao Fan

+ Céc lyc tac dung 1én vat m: Pum 1\ a
=  Trong lyc P

= Luyc cang day T
= Lyc quan tinh thz =—ma,
Pu+N+T +13qt1 =Ma;

+ Phuong trinh dinh luat II Niuton cho cac vit: L _
Po+T2+ thZ =ma>

+ Chon chiéu dwong nhu hinh v&

. \ T, =Ma
+ Chiéu céc phuong trinh 1én chiéu duong ta co: 1 :
thz +P, —T =ma,

I3 4 =8 =2
+ B6 qua khoi lugng day va rong roc; day khong dan nén ta co: {Tl T2 T
1= =
T=Ma
+ Suy ra: = F,, +P, =(M+m)a
th2+Pm—T=ma !

—=a

:Fq[2+Pm:ma0+mg:m a,+g
M+m M +m M +m
+ Vay gia toc ciia vat M va m ddi véi ban 1a:

2,5+10
a=m[a0+gj=0,6.( 2 )=6(m/s2)=al=az
M+m 0,65+0,6

+ Goi a3 1a gia toc cua vat M doi voi dat, ta co: a3 =ai+ao=a+ao

+Via Lay=a, =\/a12 +a2 =+/6> +2,5° =6,5(m/sz)
+ Goli ax 1a gia tde cua vat M déi voi dét, ta co: as =a» +ao =a+ao
+Via Nay=a,=a —a, =6—2,5=3,5(m/sz)
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Bai 17:
+ Chon h¢ quy chiéu gan véi cai 10ng, khi d6 nguoi chiu tac dung cua cac lyc:

=  Trong lyc Pu

= Luc cang day T

= Phan lyc N cua san

=  Luc quén tinh th =-Ma, N T
+ Biéu thirc dinh luat II Niu-ton cho ngudi: T a0 <T
Pu+T+N+Fa=0 (» LN 1 ./ P
+ Céc lyc tac dung 1én 10ng gdm: trong luc _ v
P, luc cang day T, ap luc Q cua nguoi Q P
1én 10ng.
+ Biéu thirc dinh lut II Niu-ton cho 16ng: Pm + T + Q = ma, (**)
+ Chon chiéu dwong 14 chiéu chuyén dong cua long.
+ Chi€u (*) va (**) lén chiéu duong ta c6:
* Nguoi: P, +T+N-F =0&-Mg+T+N-Ma; =0 (1)
= Long: P, +T—-Q=ma,—2 5 T=mg+ma, +N ()

+ Thé (2) vao (1) ta c6: ~Mg+mg+ma, + N+N-Ma, =0
= aO(M—m):(m—M)g+2N
2N 2.396

M-m 2 70-10

= a, = —10=3,2(m/s2)

Bai 18:
a) Gin qua cau trong hé quy chiéu 1a xe tai, khi d6 qua cdu & trong hé quy chiéu
phi quan tinh c6 gia tdc ao.
+ Cac lyc tac dung 1én qua cau gom:

- B C
=  Trong luc P srgss Lo ________ P
= Luyc cang day Tae, Tac y Tac
= Luc quén tinh th =—mao = 30 a0
Tas .
+ Vi xe chuyén dong nhanh déan déu < 5 60
nén gia téc a, hudng theo chidu Fa X
chuyén dong, do d6 luc quan tinh PV

huéng vé phia sau (hinh v&).
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+ Biéu thtrc dinh luat II Niu-ton cho qua cdu: P+ Tas + Tac +Fa =0 (¥)
+ Chon h¢ truc toa d6 Oxy nhu hinh. Chiéu (*) 1én cac truc ta co:

Ox: T,c.c0860° —T,, cos60° —F, =0= (T, — T, )cos60° =ma,

Oy: =P +T,.sin60° + T, sin60° =0 = (T, + T, )sin 60° = mg

X . |2Tcos60° =ma, g
+ Theo d€ Tac =3Tag = 3T nén: =a,=—~
4Tsin60° = mg 23

b) Khi Tag =0 = C<60°
+ Ta co:

Ox: Tye.cosC—F, =0=T,. cosC=ma,

Oy: —P+TAC.sina=O:TAC sin C =mg

= s1n(A3 :§:>tan6:§<:>§Sx/§:>aZ£
cosC 2, a, a, NE)
Bai 19:

+ Pé ném c6 thé chuyén dong di 1én
thi luc quan tinh phai hudng sang trai
do d6 ném phai chuyén dong sang
phai véi gia toc a, .

+ Xét trong hé quy chiéu gin v6i ném,
cac lyc tac dung 1én vét gém trong lyc

E’, phan lyc N, luc ma sat Funs V2 Iuc

quan tinh Fo.

+ Biéu thtrc dinh luat II Niu-ton: P+ N+ Fus + Fq =ma (*¥)
+ Chon h¢ truc toa d6 Oxy nhu hinh vé
+ Chiéu (*) 1én phuong Ox ta c6: —Psino.— F,s +F,cosa=ma )
+ Chiéu (*) 1én phuong Oy ta c6: N—Pcoso — E,sina=0 2)
= N=Pcosa+ th sina
+Lucmasat: F  =uN= u(Pcosa +E, sina) 3)
+ Thay (3) vao (1) ta c6: —Psina — p(Pcosoc +F, sin a) +E, cosa=ma
+ D0 lon lyc quan tinh: F; =ma, 4)

+ Thay (4) vao (3) ta c6: —mgsino —pumgcosa — pum.a,.sin o + ma,.cos oL = ma
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= a=-gsina—pgcosa —p.a,.sino +a,.coso
= a=—g(sinoc+ucosoc)+a0(cosa—u.sinoc)
+ Vit di 1én khi: a20<:>—g(sinoc+pcosoc)+a0(cosa—u.sinoc)ZO

:>aoZg(sinoc+pcosot):> _g(sina+ucosoc)

. 0-min
cosa — L.Sina

coso — [.sina
Nhién xét: ta c6 dicu kién p<coto lado a, ;. >0

=cosa—p.sino > 0= p<cota

Bai 20:
Céch 1:
+ Van toc ban dau cia m so véi M:
I _ .
Vo =Vo N4 N,
+ Chon h¢ quy chi€u gan voi M - m 1 P VT
, . n A > X
+ Cac lyc tac dung Ién m gom: Vo STl > th
=, ms2
= , = o
trong lyc Pn, phan luc N, cia M, M "F“‘%V;, —>
m AVA:
lyc ma sat Fusi, luc quan tinh Fg. 6
2
+ Céac luc tac dung 1én M gom:
By

trong luc Pu , phan luc N> , luc
ma sét Fmo, ap luc 62 ciia m.
+ Vi c6 ma sat nén hai vat chuyén dong cham dan, do d6 gia toc ciia M nguoc
chiéu chuyén dong nén lyc quan tinh tac dung 1én m ciing hudng véi v.
+ Cac lyc duge biéu dién nhu hinh v&
+ Dinh luat II Niu-ton viét cho m: Pm + Ny + Fuet + Fg =ma; (1)
+ Dinh luat II Niu-ton viét cho M: Py + N> +Q, + Fm2 =Mas  (2)
+ Chon h¢ truc toa d Oxy cho vat m nhu nhinh:
+ Chiéu (1) 1én Ox ta cé: —F,, —F, =ma,
+ Chiéu (1) 1én Oy, tacé: N, =P, =mg = F,_, = umg
+Taco: F, = m|a2| = —umg —m|a2| =ma, =>a, = —(|a2| + ug) <0
= vitm chuyén dong cham dan déu
+ Chiéu (2) 1én chiéu chuyén dong ctia M ta co: -F,.,, =Ma, < —umg =Ma,

=a, = —% <0 = M chuyén dong cham dan
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>a :_(“Vmgng:_ug(lﬁj

+ Quéng dudng vat m truot trén M dén khi dimg lai:

2 r\?
I 1) IR
2a, m
2ug| 1+
el 1+
N v m
+ Vat m roi khéi M khi: s, >/ & ————<2 (= v, > [2/ug 1+M
m
2ug| 1+ —
el 1+

+ Vay van toc tbi thiéu phai truyén cho M dé m roi khoi M la:

Voun =\/zng(1 +%j - \/2.1,2.0,3.10(“?’—2] =3(m/s)

Cach 2:
+ Cac lyc tac dung lén vat m gém: trong luc Pu, phan lyc N, , luc ma sat Fonet

+ Céc luc tac dung 1én van M gém: trong luc Pu , phan luc N, , ap luc 62 va luc

ma sat Fms
+ Cac lyc duoc bi€u dién nhu hinh.

AN,

. . R . o, P + Ni + Fast = may
+ Phuong trinh dinh luat Il Niu-ton cho vatva van: < _ = _ _ -
P2 + N2 + Fms2 + Q2 = MaZ
+ Chon h¢ truc toa d6 Oxy nhu hinh
+ Chicu cac phuong trinh 1én cac truc ta co:

*V/\ . Fmsl = mal _ _ 2

atm: :>a]—pg—3(m/s)
Fmsl = l"lNl = ng
-F ., =Ma

*Van M: { me2 = T —a,=-18 = 0,75(m/s?)
Foo =0Q, =pN, =uP, M

+ Vay vat m chuyén dong cham dan theo chiéu 4m, con van M chuyén dong cham
dan theo chiéu duong.
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+ Goi a la gia toc cuia M doi véim, tacod: a; =a+a, > a=ax —a,
+ Chiéu 1én chiéu duong Ox ta c6: a =~|a,|~[a,|=-3,75(m/s’)

2 2 2
~Vo _ 2v,

2a 15
+ Khi van M di dugc quing duong 13 s so véi m thi ciing giéng nhu m di duoc
quéng dudng m so voi van M.
+ Picu kién d€ m trugt khoi m 1a:
2 2
st@%Zlﬂ:vo >3(m/s)= Vv, =3(m/s)

+ Quang duong ma M di dugc cho dén khi ding lai 1a: s =
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