2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 6 — 7: CAC PINH LUAT NIU-TON VA CAC LUC CO HQC

1. Mot tdm van c6 khoi lwuong M =10kg nam trén mit phang nim ngang, nhin va duoc giita bing mot soi
day khong dan. Vat nho co khéi luong m =1kg truot déu véi tbe 36 v =2m /s tir mép tAm van dudi tac dung
ctia mot luc khong ddi 7 ndm ngang c6 d 16n F =10N nhu hinh v&. Khi vat di duoc doan duong dai
[ =lm trén tAm vén thi day bj dut.

a) Tinh gia toc ciia vat va van ngay sau khi day dut.

b) M6 ta chuyén dong cua vat va van sau khi day dut trong m F,

mot thoi gian du dai. Tinh van tdc, gia toc cua vat va van trong

M

tung giai doan. Coi van du dai.

N

B o A o
¢) Hay xac dinh chiéu dai to1 thi€u cta tam van dé m khong

truot khoi van.
Bai giai
a) Gia toc ctia vat va van ngay sau khi day dat
Chon chiéu (+) 12 chiéu chuyén dong ciia vt m.
- Xét chuyén dong cua vt m:

+ Trudce khi day bj dat, m truot déu nén: F,, =F - F, =0= F,_ =F

+ Ngay sau khi ddy dut: F,, =0= a, =0: vat m van truot déu véi toc do v.

- Xét chuyén dong ciia van M:

+ Trudce khi day bi dat: Van ding yén.

+ Ngay sau khi ddy dut: Van M chuyén dong thang nhanh dan déu khong van toc dau véi gia toc:

F F 10
=Im —~ =" —|(m/s>
VIR VAT

Vay: Trude khi day dat: vat m: a,, =0 (truot déu), van M: a,, =0 (dung yén); ngay sau khi day dut: vat m:
a, =0 (truot déu), van M: a,, =1(m/s*) (chuyén déng nhanh din déu theo chiu vat m vdi van téc ban dau
bang 0).

b) M6 ta chuyén dong cta vét va van sau khi ddy dat; tinh van tdc, gia tdc ctia vat va van trong ting giai
doan.

- Giai doan 1: 0 <t <t, (tir lic day dut dén lac van tdc cua hai vat bang nhau)

+ Vat m chuyén dong thang déu voi toe do v, gia téc @,, =0,

+ Van M chuyén dong thing nhanh dan déu véi gia tbe a,, =1(m/s*) va dat tbc do v tai thoi diém:



=t =2 2oy
a,, 2

- Giai doan 2: t =1, (ké tir thoi diém ma hai vét cting vén toc)

Vit m va van M ciing chuyén dong thang nhanh dan déu véi tc do ban dau v, =2(m/s) va gia tdc:

Lo F _ 10
M+m 10+1

~0,9(m/ s*)

Vay: Chuyén dong ciia vat va van sau khi day diit trong mot thoi gian dii dai bao gdm hai giai doan dugc mé
ta nhu trén.

¢) Chiéu dai t6i thiéu ciia tim van dé m khong truot khoi tim van

- Quéng duong vat m di duoc trén van M ké tir khi day dat dén thoi diém ¢ =1, la:

MV?
2F

1 1
A Zzam/Mté +V1, 25(0- aM)t(f +vt, =

(*)

MY 102>

- Chiéu dai t6i thiéu cia van 1a: [ =/ +As =/ + =1+ =3m
2F 2.10

Vay: Chiéu dai tbi thiéu ctia tAm van dé m khong truot khoi van 1a 1, =3m

* Chu y: Hé thtc (*) dugc suy ra tir dinh 1y dong nang:

AW, =4 < %mvz2 - %mvf =4, =-F,s.
2. Cho hé gébm N 16 xo nhe va (N-1) vt nho ghép ndi tiép nhu hinh v& (N =2) . Céc 16 xo
¢6 cung chiéu dai ty nhién /, va d6 ctng k; cac vat nho déu co khdi lugng m. Biét rang céc
vat dimg can bang va cac 16 xo thang dimg; A, B ¢b dinh; khoang cach 4B =NI,
a) Tim do bién dang ctia 16 xo thir n nao do.
b) Tim diéu kién dé 10 xo thir n khong bién dang.
Bai gidi
a) Do bién dang cua 16 xo thir n
Goi Al, 1a d6 bién dang cua 16 xo thir n, v6i quy udc AL, >0 khi 16 xo d6 dan va Al, <0

khi 16 xo d6 nén.

- Chon truc Ox trung véi AB, chiéu duong tir B dén A.

- Xét diéu kién can bang ciia (N - 1) vat, ta c¢6 hé phuong trinh:



kAL - kAL - P =0
kAL - kAL - P =0

kAL - kAL, - P =0

n+l

@

kAl

N-1" N

- Mit khac: AL +AL +..+Al, =AB- NI, =0
- Bién d6i hé (1) thanh:

kAL =kAl - P
kAL, =kAL - P =kAl - 2P

kAL, =kAl,_ - P =kAl - (N- 1)P

()

)

- Cong tlng vé cac phuong trinh cua hé (3), ta duoc:

k(AL +...+Al,)) =(N- DEAL - [1+2+..+(N- D]P

= k(AL +AlL +...+ Al,)) =NkAl -

- Két hop voi diéu kién (2), ta dugc:

N(N - 1)P _(N-DP
2

NkAL - =0 hay A} =

N(N-1)P

4

_(N-2n+1)P _(N-2n+mg

- Thay (4) vao (3), ta dugc: Al, = T

2k

_(N-2n+1)mg

Vay: Do bién dang cuia 16 xo tharn 1a Al, =

b) Diéu kién dé 16 xo thir n khong bién dang

- D¢ 16 xo thir n khong bién dang thi A/, =0 <

N+l

=>n voO1 n la so ty nhién

2k

(N-2n+1)mg —0

2k

- Tir d6, N phai 12 s6 1¢ 16n hon 1 (N =3,5,...), khi 0, 10 xo chinh giira khong bién dang.

) . . N +1 .
Vay: bicu kién dé 10 xo thtr n khong bién dang 1a » :T ,N1asolélon hén 1.



3. Cho hai chit diém khdi lwong bang nhau (m, =m, =m) . O thoi
diém ban dau chung c6 vi tri nhu hinh v&. Vat m; duoc tmyén luc

F =P3 hop v6i phuong BC goc a. Cho OC =h, BBC = , voi

T T ) . X . ,
7 >a> e Vat m, dugc truyén van téc ban dau chuyén dong thang

dting theo phuong OC.
a) Xac dinh thoi gian dé hai vat gip nhau.
b) Vi tri gdp nhau. Cho gia toc trong trudng 1a g.
Bai giai

a) Thoi gian dé hai vat gap nhau: Xét vat 1:

4 T 1 P . o L
- Ta c6: Z>a>g: tan >mTET Fsma >Pcosa= F, > P, : vat khong trugt trén mit ném.

3
- Do cac lyc tac dung 1én vat khong d6i nén gia toc a khong doi, vat chuyén dong theo phuong BA (A 1a
diém gip nhau):

F;, =F*+P*- 2FPcos(90° - 2a) =F* + P> - 2FPsin2a

= F, =\JF’ +P’- 2FPsin2a
:\/3P2 +P?- 2P\/§P sin2a =P+4- 2\/?_> sin2a
, F, :
- Gia toc cua vat: a =—L =g+/4- 24/3 sin 2cx
m

- Ap dung dinh 1i ham sin cho tam gi4c c6 cac canh F, F, :

o £y — £y [
sinf  sin(90° - 2a) cosin2a A '
N |
zsinH:Fcos2a : h.‘_h‘ﬁ:‘t 0
b ‘ Ey N3
N :
_ P3cos2a_ ~f3eos2a o N l
—_— —_— \ —
P\/4- 23 sin 2a \/4- 243 sin 2 P

\/5(:0520{

\/4- 2\/§sin2a
h ho \J4- 23sin2a

Voéi: f>a= cospff <cosa; OB =——; AB = .
/ f tan tan & \/§c052a

- Mit khac: € = +90° = cos f =sinf =

X 1
- Thoi gian dé hai vat gip nhau: Ta c6: AB = at®



, b \4- 243 sin2a
- t:\/ZAB _ tana \/5(:0320( :\/ 2h

a g\/4- 23 sin2a g.tan a3cos2a

\/§COS20(

J4- 23sin2a

= sin _\/3sin2 2a- 243sin2a +1
4- 23sin2a

sin 8 =4/1- cos’f3 = |[1-

] _\/\/4- 23sin 2 - 3(1- sin® 2c)

4- 2:[3sin2a

2h
g tan a~[3cos2a

Vay: Thoi gian dé hai vat gip nhau 1a ¢ = \/

b) Vi tri gdp nhau

Ta cod: 04 =ABsin ff =

h \/4-2\/§sin2a \/3sin22a-2\/§sin2a+l
tanc \/§C0820( ' 4- 2\/§sin2a

_h\/3sin2 2a- 233sin2a +1

< 0A
\/g tan cxcos2 o

Vay: Vi tri hai vat gap nhau cach vi tri ném vat 2 theo phuong thfmg dtrmg mot doan:

_h\/3sin2 2a- 24[3sin2a +1

04
\/g tan acos2 o

4. Hai vat nho co6 khéi luong m, =3m, cing bat dau dich chuyén tir dinh mét cai ném c6 dang hinh tam giac
vuong ABC vudng tai A, (hinh v€) doc theo hai mat suon AB va
AC. Bo qua ma sat. Lay g =10m /s’ .

a) Giit ném c6 dinh, tha dong thoi hai vat thi thoi gian trugt dén

chan cac mat suon cua chiung lan luot 1a t; va t, v6i ¢, =2¢, . Tinh

. B =

b) Bé 7, =1, can phai cho ném chuyén dong theo phuwong ngang véi gia tdc khong doi ao nhu thé nao?
Bai giai

a) Khi ném c6 dinh

- Gia tdc chuyén dong ctia cac vat trén mat phiang nghiéng

khong ma sat la:

a, =gsina; a, =gcosa

- Thoi gian céc vat truot tdi chan cdc mat suon la:



| 1
AB = gsin at] va AC =7 gcos at;

- Theo dé bai, ta co:

AC
- Mit khac: — =tana (2)
AB

= tana =2; a =63,4°

Vay: Khi ném duoc giit ¢b dinh, & =63,4"

b) Khi ném chuyén dong.

- Dé ¢6 t, =t thi ném M phai chuyén dong vé phia bén trai nhanh dan déu véi gia tdc ao.

- Trong hé quy chiéu gin v6i ném, cac vat m; va m, chiu tic dung thém lyc quan tinh j‘"q,l va ufq,2 nén gia
tbc cla cac vat lac nay la:

a, =gsina - a,cosa; a, =gcosa +a,sin a

AC _a, _AC _gcosa+a,sina _g+a,tana
“Vit, =t, nén — =—2; tanq =—— ==— =
AB  aq AB  gsina- a,cosa gtana- q,
1
= a, _38 310 =7,5m/s’
4 4

Vay: Bé ¢, =t, can phai cho ném chuyén dong theo phuwong ngang véi gia tbc khong ddi a, =7,5m/ s>

5. Cho hé nhu hinh v€, D 1a rong roc dong luén dugc kéo xuéng théng Y >

dung véi toc do khong d6i 2m/s. C va E 1a hai rong roc ¢b dinh. Luc
t =0, vat A bat dau di xubng tir vi tri M (v, =0) véi gia tdc khong doi.
Khi t6i N (MN =4m), A c6 tbc 46 8m /s . Coi rong roc nhd, day khong

dan.

Tim su thay ddi do cao cua B, van toc va gia tdc cua B. N-
(Trich d@é thi Olympic 30/4, 2010)
Bai giai

Chon chiéu (+) huéng xudng.

- Xétvat A v’ =2a, MN = a, =—A— =—— =8m /s

. v, 8
Vav,=apt=>t===—=lIs
a, 8



- Xét rong roc D (chuyén dong thang déu): s, =v,t =2.1=2m (1)
- Xét vat B: Do day khong dan, nén ta co: X, =2x,, +x, =const
- Sau khoéang thoi gian Af:Ax, +2Ax, +Ax; =0 (2)

Véi Ax, =4m (d& bai); Ax, =2m (theo (1)).

Suy ra: Ax, =-8m ; nghia 1a: tir vi tri dau B di 1én 8m.
- Tu (2) ta duogc:

v, +2v,+v, =0 (3)

Va: a,+2a,+a, =0 (4)

- Thay v, =8m/s va v, =2m/s vao (3) ta dugc: v, =-2m/s - v
(B di 1én).

- Thay a, =8m/s* va a, =0 (D chuyén dong thang déu) vao (4) ta duoc: a, =-8m/s’ (B chuyén
dong nhanh dan déu di 1én).

Vay: B di 1én mot doan 8m véi gia toc a, =-8m /s’ va van toc diém cudi la v, =-12m/s
ay C C :

6. Cho mot hé co hoc nhu hinh v&, soi ddy dai 2L (khong dan, khong khdi lugng). Mot dau budc chat

vao A, dau kia n61 véi vat ¢ khoi lugng m,, vat m, ¢6 thé A

di chuyén khong ma sat doc theo thanh ngang. Tai trung 1 a L I
diém I cua day co gén chit mot vat c6 khdi lugng m,. Ban M
dau giir vat m, dimg yén, ddy hop voi phuong ngang mot
goc a. Xac dinh gia toc cna vat c6 khdi lwong m, va luc m,
cang cua soi1 day ngay sau khi tha vat m,?

Bai giai

- Ngay sau khi tha m,, m, chiu tac dung cua cac luc 0,,7,", P, , con m; chiu tdc dung cta céc luc

u w u

T,,T,,P, (hinh v&). Khi d6 m, chuyén dong sang trai, chi c6 thanh phan gia toc theo phuwong ngang 1a
Ezuz : con m, chuyén dong quay quanh A. Ngay sau khi tha m,, van tc ciia m, bang 0 nén thanh phan
gia tdc cia m, theo phuong huéng tdm bang 0. Do d6 m, chi c6 thanh phan gia téc theo phuong tiép
tuyén l1a Zl .

- Chon hé truc Oxy nhu hinh vé.

- Do day khong dan, khong khoi lugng nén: 7, =1, T, =T,



- Theo phuong day treo, ta co:

a,cosa=a, cos =a,sin2a =2a,sinacosa

. 2a
2

= a, =2a,sinx (1)
- Ap dung dinh luat IT Niu — ton cho céc vat, ta dugc:

[WH]

+Véivatm: T +T,+P =ma,  (2)

+V6ivatm: T, + P, +0, =ma, (3)

- Chiéu (2) 1én truc Ox va Oy, ta dugc:

(T, - T))cosa=ma, =ma,sina (4)

-(T, +T))sina + P, =ma,cosa (5)

- Chiéu (3) 1én tryc Ox, ta dugc: T, 'cosa=m,a, (6)
- Thay (1) vao (6), ta duoc: T, =T,'=2m,a tana  (7)

- Tr c&c phuong trinh trén, ta dugc:

. _ mgcosa
+Vatm;: 4 = —
m, +4m, sin” a
. 2mgcosa . m,g cos2a
+ Vatm,: @, =2a,sina = sina =

m, +4m, sin’ m, +4m, sin’ &

2mym, g sin a

- ’ A — | J— —
- Lyc cang cac doan day: 7, =1,' =2m,a, tana = 3
m, +4m,sin” a

vaT =T _(m +2m,)m gsina
1 — 1 =

c 2
m, +4m,sin” a

Vay: Gia toc cia vat c6 khoi lugng m» va luc cang cua sgi day ngay sau khi tha vat m, la

m,gsina

(m, +2m,)gsina _ 2mm,gsina

a, = va L = T, =

) 2 a2
m, +4m,sin” a m, +4m,sin" a ’

7. Trén mdt mat phang nam ngang c6 hai cai ném véi mat nghiéng

45° va khoi lugng m;, my. Ném m; dua vao tudng co dinh, ném m1

chiu tac dung bdi luc ;7 nam ngang. Mot vat co khdi lugng m co
hai mit nghiéng 45° dit 1én hai ném (hinh vg).

a) Xac dinh gia toc (hudng va do 16n) ciia ném m, va vt m.

b) Tinh ap luc cia m 1én m,.

Bai giai

m, +4m, sin’ a

A
m [)]
(6)
p Y
el

my

NS

s



a) Gia toc (huéng va d6 16n) cia ném m, va vit m
- Xét ném m;:

+ Cac luc tac dung Ién ném m;: trong luc ul ; phan luc uQ; ap luc ;\ufl ; luc TE’ .
+ Phuong trinh chuyén dong cia ném m;:
?31+UQ+5\71+;7:m121 (1)

+ Chiéu (1) 1én phuong nam ngang, ta duoc:

F - Ncos45 =m,aq,

o F- glemlal (2)

- Xét vat m:
Uy gy

+ Cac lyc tac dung Ién vat m: trong luc jD ; cac phan lyc 0,;0,

u uu uu

+ Phuong trinh chuyén dong ctia vat m: P+Q, +Q, =ma (3)

+ Chiéu (3) 1én phuong mat ném my,, ta duoc:

O, - Pcos45” =ma = N, - 5 mg =ma
Vi a =5 N - Y2 g = (4)
NI B
2F - mg m(a, +g) x/E(F+mg)m

_ <\ \ : — ,N — 1 — 1

Tu (2) va (4), suy ra: q, —2”71 p Al 72 2+

2 : . 2F-mg
Vay: Gia toc cia ném ml c6 hudng tur trai sang phai, c6 do 1on ¢ :m; gia toc cua vat m c¢6 huong
1
2F - mg

lén doc theo mat nghiéng cia ném m,, c6 4o 1é6m ¢ =—= _——
i At ng & ? . x/§(2ml +m)

b) Ap lyc ctia m 1én m,

V2 _mg

Tacod: N, =Pcos45” =mg.— =—=

2 2

A 7 A A \ mg
Vay: Ap luc cua vat m 1én ném m, [a N, :ﬁ

8. Cho hé nhu hinh v&. Khéi lugng ba vat bang nhau va bang m.

Soi chi ndi vat 1 va vat 2 nhe, khong dan. Poan gitta hai rong

Y o o o T T



roc nam ngang, hai doan con lai théng ding. Cac rong roc nhe va khong ma sat. Vat 3 chuyén dong trén mat
phang ngang va khong lat.
Tim gia toc cua vat. Biét gia toc trong truong 1a g.
Bai giai
Goi ;* la lyc cang day; a,, a,, a3 la gia tdc cta ba vat: vat 1 chuyén dong theo phuong thfmg ding, vat 3
chuyén dong theo phuwong nam ngang, vat 2 vira chuyén dong theo phuong thing dung véi gia toc @, vira
chuyén dong theo phuwong ngang véi gia toc a,, =a,(azx: +azy)
- Chon h¢ toa do Oxy (hinh v€). Phuong trinh dinh luat II Niu — ton cho cac vat:
+ Vat 1: Theo truc Oy, ta c6: 5 - T =ma, @ mg-T =ma, (1)
+ Vat 2:
* Theo tryc Oy: b - T =mya,, © mg-T =ma,, (2)
* Theo truc Ox: - mya; - T =mya,, = -T =2ma,, (3)
- Day khong dan: y, +y, +x, =const

PN Ay1+AJ’z+Ax

I 0o v+v,, +v, =0

At At At
Av
©ﬂ+i+—m2" =0« a +a, +a, =0 (4)
At At At Y :
-Tu (1) va (2), ta co:
T
al :a2)< :g- J—
m
- Tu (3), ta co:
g =
0 2m
., . . T T
- Thay céc gia tri @,, va @,, vao (4), tadugc: 2| g- —|- =0
m) 2m
=T :41’)1—g
5
4mg 4mg
-Tu do 5 4g g T 5 2¢g
a, =a,, =g- =g- == a, =a, =- =- =
e s 5 . ’ m 2m 5
[ 26" (g) _g
2 2 -
=>a, =\a, +a,, = [||—=| +|=| ==
2 2x 2y [ 5 5 \/g




. x 2 \
Vay: Gia toc cia moi vat la: ¢ Z%; a, Z%; a, =- ?g (a3 ngugc chieu Ox).

Vé hudng thi g, hudng thang dimg xudng dudi; ¢; huéng ngang sang trai; @, hop véi phuong ngang mot

a,,

a,

goc @, voi tan @ =tan =tan|—| = ¢ =2633 .

X

9. Ba vat c6 khéi luong nhu nhau m =5kg dugc ndi voi nhau bang cac soi day khong dan, khdi luong khong
dang ké trén mit ban nam ngang. Biét rang day s& dut khi lyc cang 1a 7, =20N . Hé s6 ma st giita mat ban
va cac vat twong ung la « =0,3; u, =0,2; u, =0,1,

Nguoi ta kéo vat voi mot luc ;«“ nam ngang va tang () (2) G) F

dan do 16n cua luc nay.

a) Hoi soi day nao s& dut va diéu nay sé& xay ra khi luc
F nho nhét 13 bao nhiéu?

b) Két qua trén s& thay doi nhu thé nao néu luc ;7 tac dung 1én vat (3)?

(Trich dé thi Olympic 30/4, 1995)

Bai giai

a) Soi day nao s¢ dat?

y
0] X
P, P, P,
A\ p A\ 4

- Cac lyc tac dung 1én vat (1): Luc kéo ;7 ; luc cang ;] ; luc ma sat ?1 ; trong luc j‘{ ; phan luc ?\u’l .
- Ap dung dinh luat I Niu — ton cho vat (1), ta duoc:

;7+§",+;Jfl+;)l+?vul :m;[ )]

- Chiéu (1) xudng hai tryc Ox va Oy, ta duoc:

F-T- f, =ma, =ma va N, =mg

= f, =N, =umg

Va F-T - ymg =ma (2)

- Tuong tu: Véivat 2): 7, - T, - u,mg =ma (3)



- Véivat (3): T, - uymg =ma 4)

(a, =a, =a;, =a)

F 1
- T (2), (3) va (4) ta duoc: a = g(u1 + U, + 1)g
m

) F
- Theo dé: U :3//‘3 va U, :2/"3 =a= - 21u3g
3m
- Céc lyc cang day:

F 2F
1, =F - uymg- ma =F - 3u,mg - ?+2‘u3mg =T- umg
F F
T, =ma+ wumg :?- 2u,mg + w,mg :?- w,mg
- Ta thdy 7, > T, do d6 khi luc kéo tang 1én thi day ndi giita cac vat (1) va (2) s& bi dat trudc. Theo gia thiét

. 2F
day noi (1) va (2) s€ bi dat khi: 7] :T- wmg =T,

> F zg(T0 + 1,mg) :%(20+0,1.5.10) =37,5N

Vay: Day ndi hai vat (1) va (2) s& bi dut va luc kéo F nho nhat dé cho day ndi bi dut 1a: F =37,5N

b) Truong hop luc kéo F tac dung vao vat (3)
F
- Twong tu, ta dugc: a =—- 2u,g
3m
- Lyc cang cua day ndi giita (3) va (2) la:
T, =F- uymg- ma =F- u,mg - §+2Ju3mg :27F+‘u3mg
- Lyc cing cta day ndi gitra (2) va (1) la:

F F F
I, =ma + p,mg :?- 2u,mg +3u,mg :?+,u3mg :?+ umg
. NPT . o s , . 2F
- Vi T, > T} nén day noi (2) va (3) s& dut trude khi: 7, = +umg =T,
3 3
= F 25(7}) - u,mg) 25(20- 0,1.5.10) =22,5N

Vay: Day ndi hai vat (2) va (3) s& bi dut va luc kéo F nho nhat dé cho day ndi bi dut 1a: F =22,5N

10. Trong mot binh dyng ba chat 1ong khong tron 13n vao nhau c6 khéi lugng riéng lan lugt 1a 0;, 0,, 0 va
d6 cao twong Gmg 1a hy, hy, hs. Tir bé mit chat 16ng trén cung ta tha qua cdu nho véi van téc ban dau v, thang

dung xudng dudi. Biét rang khi cham dédy binh, véan tdc qua cau bang v, tinh khdi luong riéng qua cau. Suy



rong két qua khi trong binh dung n chét 16ng c6 khéi luong riéng 0,, 0., 0, va d6 cao Ay, h,,....h, (Bo qua
ma sat).
(Trich d@é thi Olympic 30/4, 1995)
Bai giai
Goi © 1a khdi lugng riéng, m 13 khéi lwong va V 1a thé tich cta qua cau. Trong mdi chét 1ong, qua cau chiu
luc ddy Acsimet ?«“ 4 cua cac chit 1ong nay.
- Trong chét long thir nhét; Goi 4, 1a gia tde cua qua cAu, ta co:

u u u

u u u

P+F4=ma, © mg+F4=ma,
Vo1 m :Vp va FA :Vplg

- Chon chiéu duong di xudng, ta co:

Vog-Vpg=Vpa = a =p_pp‘ g =[1

L
p

g

- Goi v1 14 van tbc qua cAu khi t6i mat chat long thir hai, ta co:

V- vy =2a,h =2[1- % gh M)

- Tuong tu, voi chét long thtr hai va thu ba, ta dugc:

vi- vt =2a,- b =2|1- 22| gn, 2)

2 2 —
vy = v, =2a,- hy =2

I- &]g@ 3)
P

Véi v; =V van toc qua cau khi cham day binh.

- Cong (1) + (2) + (3) ta duogc:

e a2l
vi-? 1
= S—==h +h, +h - —(ph + p,h, + pihy)
2g P
+0.h, + 0.h
Vé,0=282 Ol + p,h, /0323 .
g +hy+h)+vy-v
Vay:

oy + pyhy + pihy
2g(hy +hy +hy)+vg - v

- Khéi luong riéng cua qua cau la: 0 =28



- Suy rong cho trudng hop trong binh dung n chét 1ong c6 khdi luong riéng 0, 05,--0, va do cao Ay, hy,..h,

plh’l +102h2 +"'+pnhn
2g(h +hy +..+h)+v, -V’

ta co: 0 =2¢

11. Mot xe nho thap duge budc vao mot vat ning bang diy. Tha x era, nd
chuyén dong véi mot gia tdc nao d6. Khi chén chit mot truc cua banh xe
(banh xe gin lién véi truc) thi gia toc cta xe giam k 1an so véi thi nghiém

trén. Hoi néu cheén chit ca hai truc va lam lai thi nghiém thi gia toc cia xe

PO RN RN

giam bao nhiéu lan so véi lan dau?
(Trich dé thi Olympic 30/4. 1996)
Bai giai
- Goi P 1a @6 16n caa luc kéo cho hé chuyén dong (khéi lugng cua ca hé 1a M); £, 1a ma sat 1an tic dung 1én
tat ca cac banh; F, 1a ma sat truot tac dung 1én t4 ca cc banh.
- Ltc dau, xe chuyén dong lan nén: P- F, =Ma @)

- Khi chén mot truc, hai banh lan con hai banh truot nén:

F F Ma a
P- 7[' ?t :Mal :—k (2) (dO a :;)
2(k-1
- Tu (1) va (2), ta dugc: F, =F, +%Ma 3)

- Khi chén ca hai truc, ca bon banh xe déu truot nén:

P- F, =Ma, (4)
2(k-1
- Thay (3) vao (4), chu y (1) ta dugc: Ma|1- ( )} =Ma®
a k
= — =—
a, 2-k

lan so véi ban dau.

Vay: Néu chén chit ca hai truc va lam lai thi nghiém thi gia tdc cua xe giam

12. Ba qua ciu giéng nhau 1, 2, 3 ¢6 khéi lwong m dugce treo ndi tiép trén cac 10 xo sao cho

khoang cach gitra chung bang nhau. Néu cét soi diy d& qua cau 1 thi ca hé thong roi tw do véi
gia tdc cua trong tdm 1a g. Nhung 16 xo I kéo qua cau 2 1én phia trén manh hon 16 xo II kéo n6
xudng phia dudi (ban dau lyc kéo cta 10 xo I 1a 2mg, ciia 16 xo II 1a mg) cho nén qua cau 2 bat

dau roi véi gia toc nho hon g.

a) Tim gia tbc mdi qua ciu ngay sau khi cit day.

b) Giit nguyén day, cit 10 xo II. Tim gia tbc mdi qua cau ngay sau khi cit 10 xo.



(Trich dé thi Olympic 30/4, 1997)
Bai giai
a) Gia téc mdi qua cau ngay sau khi cat day
- Trude khi cit day:
+Quécau 1: mg-T+F =0
+Quacau2: mg- F,+F, =0 0]
+ Qua cau 3: mg- F, =0
( ;* 1a lyc cang cua day treo, ﬁ, ;*52 1a luc dan hoi cia 10 xo I va 16 xo II)
- Tu hé (1) ta duge: F; =2mg; F, =mg;T =3mg 3)
- Khi cit day T =0, phuong trinh chuyén dong cta cic qua cau la:
mg + F, =ma,
mg- F+F, =ma, 3)
mg - F, =may
Tir (2) vao hé (3) ta co: @, =3g; a, =a; =0,
Vay: Gia tbc mdi qua cau ngay sau khi cit day 1a @, =3g; a, =a, =0,
b) Gia toc mdi qua cau ngay sau khi cit 1o xo
- Khi cét 10 xo II: F, =0, phwong trinh chuyén dong cta cic qua cau 1a
mg - T +F, =ma,
mg - Iy =ma, (4)
mg =ma,
- Thay céc gia tri ctia T, F, tir hé (2) vao hé (4), ta duoc: @, =0; a, =- g; a; =g

Vay: Gia tbc mdi qua cau ngay sau khi cét 16 xo I 1a @, =0; a, =- g; a, =g .

13. Trén mat ban nam ngang rat nhan c6 mot tam van khoi lugng m -

M =1,6kg , chiéu dai / =1,2m . Djt & diu tim van mot vat nho
khéi lugng m =0,4kg . Hé s6 ma sat giita vat va van 1a « =0,3 .
Dot ngdt truyén cho van mdt vén toc \U/JO song song v&i mat ban. Tinh gia tri tdi thiéu cua v, dé vat m truot
khoi van. Lay g =10m/s”.

(Trich dé thi Olympic 30/4, 2013)

Bai giai



- Cac lyc tac dung:

+ Lén m: Trong luc ;9 ; phan lyc ¢ ; luc ma sat ;‘ms . Q \ _E_L
+ Lén M: Trong luc jD ; phan luc 22; ap luc » ; lyc ma sat ?'m " P E P

- Ap dung dinh luat II Niu — ton cho cac vat: . l/ g ‘:ﬁ/r" ﬁ—;:j“
+ Vat m: ;7+q+;”ms =ma M n i, . P

+VAM: P+Q+n+f' =ma> (2)

ms

- Chiéu (1) va (2) 1én chiéu chuyén dong ta duoc:

um u
+Vatm: fms =ma, = 4 :h =178 =ug >0; v, =ugt; s, =- 2g t
m m

+Vét M: -f'ms =Ma2 = a2 =" f = ‘umg <07
M M

umg

umg
V, =V, - —M £, 8, =Vt -

)

t2

- Do vat m truot trén van nén v, >V, . Goi van toc cua vat doi voi van la v, ta co:

M +m

V=V, - v =Vl- ougt

My,

- Khi vat dumng lai trén van: v =0= {, =—————
) g% : ug(M +m)
- Vat m s& truot khoi van néu: s,(4) - s,(t,) =/

My,
ug(M +m)

t >le v - >/

“ug(M +m) 2M

= V-

MG 2 HE 2 My, ung
2

. Z\/Z‘ugl(]];f+m) :\/2.0,3.10.1,126.(1,6+0,4) /s

= V.. =3m/s

Vay: Gia tri ti thiéu cua v, dé vat m truot khoi van 1a 3m/s.

14. Mot hop chira cat ban dau dang yén, dugc kéo trén san béng mot sgi day voi luc kéo F =1000N . H¢ )
ma sat gitta hop véi san 1a k£ =0,35
a) Hoi goc giita ddy va phuong ngang phai 14 bao nhiéu dé kéo dugc lugng cat 16n nhat?
b) Khdi lugng cat va hop trong truong hop d6 bang bao nhiéu? Lay g =10m /s’
Bai giai

a) Goc giira day va phuong ngang dé kéo duoc lugng cat 16n nhat



Chon h¢ toa do Oxy nhu hinh vé.

- Cac lyc tac dung 1€n hop: trong luc jD ; phan luc Z}; Iuc ma sat

y 4
;7,,” va luc kéo UF . Q F
- Phuong trinh dinh luat II Niu — ton cho hp cat: _ *
jD+UQ+j7ms+jV =ma )] P >
- Chiéu (1) 1én hai truc Ox va Oy, ta dugc: 0 F .
- F _+Fcosa =ma 1) A\
- P+0O+Fsina =0 )

Ma: F,, =kN =kQ

-Tu (17): Q=P- Fsina= F, =k(P- F'sina)=kmg- kFsinc

-Tu (1°): F,, =Fcosa- ma

F(cosatksina)

Tu d6: Fcosa- ma =kmg- kFsina= m = (2)

kg +a

, (cosa+ksina)
- Dé m :mmax :
(kg + a)min

max = a :O

- Vi F =const;g =const;k =const nén theo bat déng thtrc Bunhia-cépxki, ta co:

FN1+k2

kg

l.cosa +ksina <\1+k* = m =

sino —tana =0,35 > & =19,3°

Dau “=" xay ra khi: k =
cosa

Vay: Bé kéo dugc lugng cat 1on nhat thi goc giita ddy treo va phuong ngang phai bang a =19,3°
b) Khdi lwong cat va hop
Khi d6, khdi lwong cat va hop la:

_FN1+K? 1004/1+0,35°
m T K 0,35.10

=303kg

Vay: Khéi luong cat va hop 10n nhét co thé kéo duogc 1a m =303kg .

15. Suon ddi c6 dang mot mit phang nghiéng goc o so véi mit phang ngang. Mot 6 to khoi hanh tir A di theo
duong thang dén vi tri B nam trén cing mot do cao trén suon doi. Hay tim thoi gian ngén nhat dé thuc hién
diéu d6. Biét hé sd ma sat gitra cac banh xe v6i sudon doi 1a k > tan &, cho rang trong luong xe dugc phan bd
déu trén 4 banh xe va ca 4 banh xe déu 1a banh phat dong.

Bai giai



- Theo cac diéu kién ¢ dé bai, xe duoc xem la chat diém va luc phat dong & cac banh xe chinh 14 luc ma sat
nghi

- Tac dung 1én xe c6 3 lyc: trong luc ?3 , phan luc Egva luc ma sat nghi ;7,,,3.

- Theo dinh luat II Niu — ton, ta co: P+ uQ +F ms =Ma )]

- Chiéu (1) 1én truc Ox (tring v&i AB) va Oy (vudng goc véi AB), ta duoc:

F, =ma; Psina - F, =0 (2)

- Mitkhdc: Fo =F) +Fs & F, =F* + 3)

- Piéu kién cho ma sat nghi: F,,, <kN =kQ =kmg cosa

o (F'+F] <kmgcosa 4)
- Tu (2) va (4): >
F, < \/kzngzcoshza- m’g”sin® a =mg cos am .
= a<g cosam (5) :
- Mit khac: 4B =I :%az‘2 =t = % E{_/ﬂ'i Fo,
|
20 e

-Tu (5): 1= A E
©) \/gcosa\/kz- tan’ o K

2/
= Ly = > — ,Vvéi k>tana .
gcosa\/k - tan” o

, ., , 21
Vay: Thoi gian ngan nhat dé xe ditr A dén B 1a = fn =
ol slanng \/gcosoz\/k2 - tan’ &

, ‘ 7 F
16. Mot vat khoi lugng m dang nam yén trén san ngang. Luc £ =0 vat -
e o /

chiu tdc dung mot luc ;7 phu thudc thoi gian theo quy luat /' =Ct, C
1a hang s ¢6 don vi Niu — ton trén gidy va t c6 don vi gidy. Luc ?7
hop v&i phuong ngang mot goc o khong doi. Hé s6 ma sat giita vat va
mit phang 1a u. Hay khao sat cac giai doan chuyén dong cia vat va
tinh van toc khi vat bat dau roi san.

Bai giai

Cac luc tac dung vao xe: trong luc jD , phan luc O va luc ma sat nghi F,,; luc tdc dung jt?



- Giai doan I: Khi vat chua chuyén dong.

+ Piéu kién can bang: ;7 + uQ + jD + 777”13,1 =0 Q)

+ Chiéu (1) 1én hai phuong thang dimg va nam ngang, ta dugc:
Q =P- Fsina =mg- Fsina =mg- Csina.t

F _=Fcosa =Ccosa.t

+ Mait khac: F,,,, <uN =uQ < Ccosat <u(mg- Csina.t)

o< umg

~ C(cosa+usina)

umg

i

B C(cosa+usina)

(2

+ Thoi gian vat con nam yén trén san la: £

- Giai doan II: Vat truot trén san.

u u u

+ Phuong trinh dinh luat Il Niu - ton: F +Q+ P+ Fo =ma 3)
+ Chiéu (3) 1én hai phuong thang dimg va nim ngang, ta dugc:
QO =P-sina =mg- Fsina =mg- Csina.t

Fcosa- F,, =ma< Ccosa.t- uQ =ma

mst
< Ccosat- u(mg- Csina.t) =ma
_ Ct(cosa+usina)

= ug 4

m

Giai doan III: Khi vat bat du roi san.

+ Luc do: O =0 ©® mg - Csina.t =0

+ Thoi gian tir khi tac dung lyc (£ =0) dén luc vat roi san: ¢, :C 'g (5)
sina

+ Gia tdc ctia vat khi n6 bat dau roi san: Thay (5) vao (4) ta duoc:

m .
c. " (cosatusina)

Csina
m

a, =

- ug =gcota (6)
+ Trong qua trinh chuyén dong ciia vat, gia toc phu thudc bac nhat vao thoi gian nén:

— . L a
vy =at, vo1 I =6, - 1, va a =
2

A . N \ \ a
+ Van toc cua vat ngay khi roi san la: v, =73 t,-1) (7)

+ Thay (2), (5, (6) vao (7), ta duge: v, =SS0 %| "8 Hmg
ay (2), (3), (6) vao (7), ta duoc: Vs 2 |Csina Ccosa+usina




mg” cot’ &
= V3

B 2C(cosa + usina)

2 2
mg-cot”

Vay: Khi vat bat dau ro1 san, van toc cua vatla v; = - .
2C(cosa + usin )



