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

1. Mot tim véan c6 khdi lugng M =10kg nam trén mat phang nim ngang, nhan va dugc gitra bang mot soi
day khong dan. Vat nho c6 khoi luong m = lkg truot déu véi toe do v=2m /s tir mép tAm van dudi tic dung

ciia mot lyc khong doi F nim ngang c¢6 d§ I6n F =10N nhu hinh vé&. Khi vat di dugc doan duong dai

[ =1m trén tdm van thi day bi dut.

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

b) M6 ta chuyén dong cia vt va van sau khi day dut trong m ?
M

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

tung giai doan. Coi van du dai.

ORI RN

T
¢) Hay xac dinh chiéu dai ti thiéu cua tAim van dé m khong

truot khoi van.
Bai giai
a) Gia tdc cia vat va van ngay sau khi day dut
Chon chiéu (+) 13 chiéu chuyén dong cua vét m.
- Xét chuyén dong cta vat m:

+ Trudc khi day bj dat, m trugt déunén: F, =F-F, =0=F, =F.

+ Ngay sau khi day dut: F,, =0=a, =0: vit m van trugt déu voéi toe do v.

- Xét chuyén dong ctia van M:

+ Trudc khi day bi dat: Van dung yén.

+ Ngay sau khi day dut: Van M chuyén dong thang nhanh dan déu khong vén téc dau véi gia tdc:

F F 10
a, =2 =——=""=1(m/s>
MM M 10 ( )

Vay: Trudc khi day dut: vat m: a, = 0 (truot déu), van M: a 4w = 0(dung yén); ngay sau khi day dut: vat m:
a, =0 (truot déu), van M: a,, =1(m/ s%) (chuyén dong nhanh dan déu theo chiéu vat m véi van tdc ban du
bang 0).

b) Mo ta chuyén dong ctia vat va van sau khi day dit; tinh van toc, gia toc clia vat va van trong timg giai
doan.

- Giai doan 1: 0 <7<t (tir lic day dit dén luc van tdc cia hai vat bang nhau)

+ Vat m chuyén dong thang déu véi toe do v, gia te a,=0.

+ Véan M chuyén dong thang nhanh dan déu véi gia toc a,, =1(m/s*) va dat toc do v tai thoi diém:



- Giai doan 2: ¢t > ¢, (ké tir thoi diém ma hai vat cing vén toc)
Vit m va van M cung chuyén dong thang nhanh dan déu véi téc do ban dau v, =2(m/s) vagia tbc:

ue F 10
M+m 10+1

~0,9(m/s*)

Vay: Chuyén dong cua vat va van sau khi day dut trong mot thoi gian du dai bao gdm hai giai doan dugc mo
ta nhu trén.
¢) Chiéu dai t6i thiéu ciia tAm van dé m khong truot khoi tAm van

- Quang dudng vat m di duoc trén van M ké tir khi day dut dén thoi diém ¢ =1, 1a:

1 1 My
Ag :Eam/Mtg +Vi, :E(O_aM)tg +V, = F *)
2 2
- Chiéu dai t6i thiéu ctia van 1a: I, =1+As=1+ My, 102 s,
2F 2.10

Vay: Chiéu dai t6i thiéu cta tim van dé m khong trugt khoi van 1a [ =3m

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

AW, =4 < %mvz2 —%mvl2 =4, =-F,s.
2. Cho hé gdm N 10 xo nhe va (N-1) vat nho ghép ndi tiép nhu hinh v& (N >2). Céc 16 xo
¢6 cung chiéu dai tu nhién [, va do cung k; cac vat nho déu co khdi luong m. Biét ring cac
vat dimg can bang va cac 10 xo thing dimg; A, B ¢ dinh; khoang cach AB = NI, .
a) Tim d6 bién dang cua 16 xo thir n nao do.
b) Tim diéu kién dé 10 xo tht n khong bién dang.
Bai giai
a) Do bién dang cua 10 xo thir n
Goi Al 1ado bién dang cua 10 xo thr n, v6i quy udc A/, >0 khi 1o xo d6 dan va A/, <0

khi 16 xo do6 nén.

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

- Xét diéu kién can bang cta (N —1) vat, ta c6 hé phuong trinh:




kAl —kAL —P =0
kAL —KkAL —P =0

M

kAL, —kAlL, —P=0

-Matkhac: AL +AL +..+Al, =4AB-NI[,=0 (2)
- Bién d6i hé (1) thanh:

kAL = kAL — P
kAL = kAl — P =kAl,—2P

3
kAl =kAl_ —P=kAl —(n—1)P )
kAL, =kAl, ,—P=kAl —(N=1)P
- Cong timg vé cac phuong trinh cua hé (3), ta duoc:
k(AL +...+Al,)=(N-D)kAL —[14+2+...+ (N -1)]P
= k(AL + AL +...+ Al,,)) = NkAL —%‘DP
- Két hop voi diéu kién (2), ta dugc:
NEAL _N(N—_DP:() hay A/, :M 4)
2 2k
_ Thay (4) vio (3), ta duoc: Al = Y =2+ DP_ (N=2n+Dmg
2k 2k
_(N-2n+1)mg

Vay: Do bién dang ctia 16 xo thirn 1a A/, = o

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

(N -2n+1)mg _0

- D¢ 10 xo thtr n khong bién dang thi Al =0 < Y

N+1

=>n= v6in 14 s6 tu nhién
- Tir d6, N phai 1a s6 18 16n hon 1 (N =3,5,...), khi d6, 16 xo chinh giita khong bién dang.

Vay: Diéu kién dé 10 xo thir n khong bién dang 13 n = NTH Nlas61¢16nhon 1.



3. Cho hai chat diém khéi lugng bang nhau (m, = m, = m). O thoi
diém ban dau chung c6 vi tri nhu hinh v€. Vat m; duoc truyén Iuc

F = P\/3 hop véi phuong BC goc a.. Cho OC =h, OBC = a , véi
% >a > % . Vat my duge truyén van tdc ban dau chuyén dong thang

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

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

1 P )
- Ta co: %>a>%:>tana >—=F<:>Fs1na>Pcosa:>Fy >Py:

3

vat khong trugt trén mat ném.

- Do cac lyc tac dung 1én vat khong ddi nén gia toc a khong doi, vat chuyén dong theo phuong BA (A 1a

diém gap nhau):

F}=F*+P*-2FPcos(90°-2a) = F*> + P> - 2FPsin 2«

hl

— F,, =\/F>+ P> —2FPsin2a
= \3P* + P* —2P\[3Psin 2a = P\4—2/3 sin 2«
o F, ;
- Gia toc cua vat: g =—*= g\/4—2\/§ sin 2«
m

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

F __ F, _ F
sinf sin(90°—-2«a) cosin2a
. Fcos2a
=sinf=——
hi
P\/gcos2a \/5005205

B P\/4—2\/§sin2a B \/4—2\/§sin2a’

\/3005205

4 —23 sin 2a
h h \/4—2\/§sin2a

- Mat khéac: = +90°= cos f=sinf =

Voi: f>a=cosff<cosa;, OB=——:; AB = )
P p tan o tan \/5005205

- Thoi gian dé hai vét gip nhau: Ta co: AB = %at2



) h 44— 2\/§ sin 2«
e \/2AB _ tana \/5005205 :\/ 2h
a g\4-23sin2a g.tan a~/3cos2a

sin 8 = \1—cos’j = 1_[ J3cos2a Jzz\/\/42\/§sin2a3(1sin22a)

J4-23sin2¢ 4-243sin2a

) \/3sin2 2a—2«/§sin2a+l
& sin f =
4—2\/§sin2a

2h
gtan a3cos2a

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

b) Vi tri gdp nhau

Taco: OA= ABsin f =

h \/4—2\/§sin2a \/3sin2 2a—2\/§sin2a+l
tana \/§C0820£ . 4— 2\/3 sin 2«

B h\/3sin2 2a —2+3sin2a +1

< 04
\/§ tan acos2 o

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

B h\/3sin2 2a—2/3sin 20 +1

0OA
\/5 tan acos2 o

4. Hai vat nho c6 khéi lugng m, =3m, cung bat dau dich chuyén tir
dinh mot cai ném c6 dang hinh tam gidc vuong ABC vudng tai A,
(hinh v&) doc theo hai mit suon AB va AC. Bo qua ma sat. Ly
g=10m/s".

a) Giit ném cd dinh, tha dong thoi hai vat thi thoi gian truot dén

chan cac mit suon cta chung lan lugt 1a ti va t» véi ¢, = 2¢,. Tinh

.

b) bé t, =t can phai cho ném chuyén dong theo phuwong ngang véi gia tbc khong doi ap nhu thé nao?
Bai giai

a) Khi ném c6 dinh

- Gia tdc chuyén dong ciia cac vat trén mit phang nghiéng

khong ma sat la:

a,=gsina; a, = gcosa




- Thoi gian céc vat trugt to1 chan cac mat suon la:
1 . 2 \ 1 2
AB=—gsinat va AC=—gcosalt,
2 2
- Theo dé bai, ta ¢o:

AC 4
t, =2t & —=
AB

tan o
- Mat khéac: AC =tana (2)
AB

= tana =2; a =63,4°
Vay: Khi ném dugc gitr cb dinh, o = 63,4°.
b) Khi ném chuyén dong.

-Pé co t, =t thi ném M phai chuyén dong vé phia bén trai nhanh dan déu véi gia toc ao.

- Trong h¢ quy chiu gan vdi ném, cac vat mi va my chiu tac dung thém lyc quan tinh f , va f , nén gia
toc cua cac vat lic nay la:

a, = gsina —a,cosa; a, = gcosa +a, sina

. . AC a, AC gcosa+a,sina  g+a,tana
-Vit, =t nén —=—=; tana = =2 =
AB  q AB  gsina—aycosa gtana—a,
1
:>ao=3—g:H:7,5m/s2
4 4

Vay: Dé t, =t can phai cho ném chuyén dong theo phuong ngang voi gia téc khong doi a,=17,5m/s’

5. Cho hé nhu hinh v&, D Ia rong roc dong luon duoc kéo Xuéng thrfmg A LA
dtng véi tde do khong ddi 2m/s. C va E 1a hai rong roc ¢b dinh. Luc '
t=0, vat A bat dau di xudng tir vi tri M (v, = 0) v6i gia téc khong doi.
Khi téi N (MN =4m), A cb tbc do 8m/s. Coi rong roc nhé, day khong

dan.

Tim su thay ddi do cao cua B, vén toc va gia tdc cua B.
(Trich dé thi Olympic 30/4, 2010)
Bai giai

Chon chiéu (+) huéng xudng.

- XétvatA: v2 =2a, MN = a,=—A_="_=8m/s
2MN 2.4



X v, 8
Vav,=at=t=—-2=—=ls
a, 8

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

V6i Ax, = 4m (dé bai); Ax, =2m (theo (1)).

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

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 Ién).

- Thay a,=8m/s* v a, =0 (D chuyén dong thang déu) vao (4) ta duoc: a, =—8m/s*> (B chuyén
d6ng 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.

6. Cho mot hé co hoc nhu hinh vé, soi day dai 2L (khong
dan, khong khéi luong). Mot dau budc chit vao A, dau kia

ndi v6i vat co khoi luong mo, vat mo cé thé di chuyén 1 o LI
khong ma sat doc theo thanh ngang. Tai trung diém I cua M
day c6 gan chit mot vat co khdi lwong mi. Ban dau giir vat

my ding yén, dady hop vdi1 phuong ngang mdt goc o Xac 1

dinh gia tdc cua vat co khdi luong m; va lyc cang cua soi
day ngay sau khi tha vat m,?
Bai giai
- Ngay sau khi tha mp, m; chiu tdc dung cua céc luc _Q:,I_’;',E , con m; chiu tac dung cua cac luc

T,,T,,P (hinh v&). Khi d6 m, chuyén dong sang tréi, chi c6 thanh phan gia tdc theo phwong ngang 1a

a, ; con m; chuyén dong quay quanh A. Ngay sau khi tha mo, van toc ctia m; bang 0 nén thanh phan



gia téc ciia m; theo phuwong huéng tim bang 0. Do d6 m; chi c6 thanh phén gia toc theo phuong tiép

tuyén 13 a, .
- Chon hé truc Oxy nhu hinh vé.
- Do day khong din, khong khdi lugng nén: 7 =T, T, =T,

1 =45 1, =1,
- Theo phuong day treo, ta co:

a,co8r=a,cos (% - 205) =g, sin2a =2a, sin xcosa

= a, =2a,sina (1)

- Ap dung dinh luat II Niu — ton cho cac vat, ta dugc:
+Véivatmy: T+T,+B =ma, (2)

+Véivatmy: T,'+ P+ 0, =mya, (3)

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

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

—(I, +T,)sina+F, =macosa (5)

- Chiéu (3) 1én truc Ox, ta duoc: T,'cosa=m,a, (6)
- Thay (1) vao (6), ta dugc: 7, =7, '=2m,q, tanax  (7)
- Tur cac phuong trinh trén, ta dugc:

m,g cos o

+Vatm;: g, = —
m, +4m,sin” a

2m,g cosa m,g cos2a

+ Vatmy: a, =2a,sina = sina =

m, +4m, sin’ m, +4m, sin’

< . A 2mm,gsina
- Luc cang cac doan day: 7, =7, '=2m,a, tana = 18

)
m, +4m, sin” o

VAT =T '— (m, +2m,)m,gsinx
1

1

m, +4m, sin’

Vay: Gia téc ctia vat c6 khéi lwong ma va luc cing cua soi ddy ngay sau khi tha vat ma 1a

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

a, = 2

= —— va T
m, +4m,sin” a

m, +4m, sin’ a m, +4m, sin’ a

7. Trén mdt mat phang nam ngang c6 hai cdi ném voi mat nghiéng

45°va khoi lugng mi, mp. Ném mo dua vao tuong c6 dinh, ném ml

m,;

F |
—P>
W

m;

AN



chiu tac dung boi luc F ndm ngang. Mot vat co khdi luong m c6 hai mit nghiéng 45° dit 1én hai ném (hinh
vE).
a) Xac dinh gia toc (hudng va do 16n) ciia ném m) va vat m.
b) Tinh &p lyc cia m 1én mo.
Bai giai
a) Gia toc (hudéng va do 16n) ciia ném m; va vit m
- Xét ném my:
+ Cac lyc tac dung 1én ném m;: trong luc E ; phan lyc Q; ap luc Vl; Iuc F.
+ Phuong trinh chuyén dong ctia ném my:
R+Q+N+F=ma (1)
+ Chiéu (1) 1én phuwong nam ngang, ta dugc:

F — N,cos45°=m,q,

2
=N F—%lemla1 )

- Xét vat m:
+ Céc lyc tac dung 1én vat m: trong luc P cac phan luc Q,Q

+ Phuong trinh chuyén dong ciia vat m: P+ Q + _Q; =ma 3)

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

2
O, —Pcos45°=ma < N, —ng =ma

) a V2 a
Véia=—==N,——mg=m—= (4)
22 V2
- Tir (2) va (4), suy ra: g, :M; N, = m(a, +8) _ \/E(Ferlg)m
2m +m V2 2m,+m
~ . LA , ~ , , \ ;. ae s an 12 2F—mg . LK , A , ,
Vay: Gia toc cua ném ml c6 hudng tur trai sang phai, c6 do 16n q, = Ey— ; gia toc cua vat m c6 huong
m, +m
. 2F —
1én doc theo mat nghiéng cua ném my, ¢6 dd 16n a = _Lrome
\/E(Zm, +m)

b) Ap luc cia m 1én ms

V2 mg

Taco: N,=Pcos45°=mg.—=—7

2 2



mg

5

Vay: Ap lgc ciavatmlénnémma 1a N, =

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

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

roc ndm ngang, hai doan con lai thang dimg. Céc rong roc nhe

va khong ma sat. Vat 3 chuyén dong trén mit phing ngang va

khong lat.

L
Tim gia toc cua vat. Biét gia toc trong truong 1a g.

Bai giai
Goi T 1a lyc cing day; ai, as, a3 1a gia tc cua ba vat: vat 1 chuyén dong theo phuong thing dung, vat 3
chuyén dong theo phuong nam ngang, vat 2 vura chuyén dong theo phuong théng ding voi gia tdc a,, vua
chuyén dong theo phuong ngang véi gia toc a, = a3(212x +as )
- Chon hé toa do Oxy (hinh v€). Phuong trinh dinh luét II Niu — ton cho cac vat:
+ Vat 1: Theo truc Oy, tacoé: B -T =ma, < mg—-T =ma, (1)
+ Vit 2:
* Theo truc Oy: P, —-T =m,a,, < mg—-T =ma,, (2)
* Theo truc Ox: —m,a, =T =m,a,, = -1 =2ma,_ (3)

- Day khong dan: y, + y, + x, = const

A A Ax
e s =0V, +v,, +v, =0
At At At g

=0<:>a1+a2y+a2x=0 (4)

4 =a,, =g~—

- Tu (3), ta co:
T

a, =——
2
! 2m

- Thay cac gia tri a, va a,, vao (4), ta dugc: 2(g —EJ I 0
’ m) 2m



4g g r 5 2g
~Thd6: g, =a, =g——2—=g-——2=5.4 =g =—" = =
e Y™ 2m 5
2¢) (g) _ &
2 2 -
=a, =.a, +ta, =,|—=| +| | ===
2 2x 2y ( 5 j (5) \/g
A . A , X o ap s g g 2g - A
Vay: Gia toc ctamoi vatla: a, ==; a, =—=; a, = ——= (a3 nguoc chiéu Ox).
ay : 175 2 \/g 3 5 (as ng )

V& huéng thi @ huéng thang dimg xudng dudi; a hudng ngang sang trai; a hop vé1 phuong ngang mat

a
gdc @, voi tan @ = tan (ij = tan (lj = @ =26°33.
a,, 2
9. Ba vit c6 khéi lugng nhu nhau m = 5kg duge ndi véi nhau bang cac sgi diy khong dan, khdi luong khong

dang ké trén mat ban nam ngang. Biét rang day s& dut khi lyc cing 1a I, =20N . H¢ sO ma st gitra mat ban

va cac vat tuwong ung la g, =0,3; 1, =0,2; 1, =0,1.

(1) (2) 3) -

Nguoi ta kéo vat voi mot luc F nim ngang va tang

dan d¢ 16n cua lyc nay.

a) Hoi soi day nao s& dat va diéu nay s& xay ra khi luc
F nho nhét 14 bao nhiéu?
b) Két qua trén s& thay d6i nhu thé nao néu luc F tic dung 1én vat (3)?

(Trich dé thi Olympic 30/4, 1995)

Bai giai

a) Soi day nao sé& dut?

oo
N_c"
i

1
A\ PY

- Céc lyc tac dung 1én vat (1): Luc kéo F ; luc cang f ; luc ma sat 71; trong lyuc _E; phan luc 7\71
- Ap dung dinh luat II Niu — ton cho vat (1), ta dugc:
F+T+f+F+N,=ma, (1)

- Chiéu (1) xubng hai truc Ox va Oy, ta dugc:



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

= fi =N, = uymg

Va F -1 — ymg =ma 2)
- Twong tu: Vo1 vat (2): 7, =T, — u,mg = ma 3)
- Voivat 3): T, — u,mg = ma 4)

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

-Tu (2), (3) va (4) ta duoc: a =3i—%(,u1 + 1, + )8
m

\ F
- Theo dé: g, =3, va u, =2u, :>a:3——2y3g
m
- Céc luc cang day:

F 2F
1 :F_Mmg_ma:F_3/U3mg_?+2:u3mg27_ﬂ3mg

F F
T, = ma+ p;mg :?_2ﬂ3mg+ﬂ3mg =?_ﬂ3mg

- Tathdy T, > T, do d6 khi luc kéo ting 1én thi day ndi giita cac vat (1) va (2) sé& b dut truéc. Theo gia thiét

day nbi (1) va (2) s& bi dut khi: 7, = 2TF—,u3mg >T,

= F> g(T0 + img) = %(20+0,1.5.10) =37,5N
Vay: Day ndi hai vat (1) va (2) s& bi dut va luc kéo F nho nhit dé cho day ndi bi dit 1a: F =37,5N
b) Truong hop luc kéo F tac dung vao vét (3)

F
- Tuong ty, ta dugc: a =—-2u.g

3m
- Lyc cang cua day ndi gitra (3) va (2) la:

F 2F

T, =F — pymg —ma =F—ﬂ3mg—?+2ﬂ3mg =5 tHmg
- Lyc cang cua day ndi gitra (2) va (1) la:

F F F
T} = ma+ img = ?—2ﬂ3mg +3pumg = 3 Mg =S Mg

‘. ) 2F
- Vi T, > T, nén day noi (2) va (3) s€ dut trudce khi: 7, = T+ umg =T,

=F z%(ro — j1ymg) :%(20—0,1.5.10) =22,5N



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

10. Trong mot binh dyung ba chat 10ng khong tron 13n vao nhau c6 khéi luong riéng lan luot 1a Pis Py P5 VA
dd cao tuong ung 1a hy, hy, hs. Tu bé mat chét long trén cung ta tha qua cAu nho voi van tdc ban dau vo théng
dung xudng dudi. Biét rang khi cham day binh, van tdc qua cau bang v, tinh khdi lugng riéng qua cau. Suy
rong két qua khi trong binh dung n chét 16ng c6 khdi lwong riéng P> Pas--s P, Vad0 cao hy,h,,...,h (B qua
ma sat).

(Trich dé thi Olympic 30/4, 1995)

Bai giai

Goi p 1a khéi lugng riéng, m 1a khéi lugng va V 1a thé tich ciia qua cau. Trong mdi chat 1ong, qué cau chiu
luc ddy Acsimet F 4 clia cac chat long nay.
- Trong chét 16ng thtr nhét; Goi a, 1a gia tbc cia qua cau, ta co:
ﬁ+FA :maT - mg-ﬁ-ﬁ;A =ma7
Véim=V, vaF, =V,

- Chon chiéu duong di xubng, ta c6:

Vpg—Vpg=Vpa = a :%g :(1_%jg

- Goi v1 1a van tdc qua cau khi t6i mat chat l6ng thtr hai, ta co:

V2 =2 =2a.h = 2(1 —&j gh, 0
p
- Tuong tu, véi chét l6ng thir hai va thr ba, ta duoc:
2 2 _ P
V=V _2a2_hz_2( __jghz (2)
p
2 2 _ 1%
v =V, —2a3—h3—2[1——jgh3 3)
P

V61 v, =v van toc qua cau khi cham day binh.

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

e SN
P P p

2 2
Vi =V

2g

=

1
=h+h,+h, _;(Mhl + 0,0, + p3hy)



ol + p,h, + pihy
2g(h +hy +hy)+v) =V

Va p=2g

Viy:

ol + pyhy + pihy

- Khéi luong riéng ctia qua cau la: p=2
e & q P g2g(hl+h2+h3)+v§—v2

- Suy rong cho trudng hop trong binh dung n chat 1ong c6 khdi luong riéng Pis PP, Vado cao hy,h,,..h, ,

ph+ ph, +... 4+ ph

n

2g(h +hy+..+h)+ve =V

taco: p=2g

11. Mot xe nho thép dugc budc vao mot vat nang bﬁng day. Tha x era, nd
chuyén dong voi mot gia tdc nao d6. Khi chén chit mét truc cta banh xe
(banh xe gén lién véi truc) thi gia toc cua xe giam k 1an so v6i thi nghiém
trén. Hoi néu chén chat ca hai truc va 1am lai thi nghiém thi gia tdc cua xe
giam bao nhiéu 1an so v6i lan dau?
(Trich dé thi Olympic 30/4. 1996)
Bai giai

- Goi P 1a d6 16n cua luc kéo cho hé chuyén dong (khéi luong cua ca hé 1a M); F; 1a ma sat 1dn tdc dung lén
tat ca cac banh; F 1a ma sat truot tdc dung lén t4 ca cac banh.
- Lic dau, xe chuyén dong lan nén: P— F,=Ma )]
- Khi chén mét truc, hai banh lan con hai banh truot nén:

F_E_, _Ma

P-—L_Zt— Mg

a
) 1 P (2) (do q, _;)

2(k—1)

-Tir (1) va (), ta dugc: F, =F + Ma 3)

- Khi chén ca hai truc, ca bdn banh xe déu trugt nén:
P~F,=Ma, @

- Thay (3) vao (4), cht ¥ (1) ta dugc: Ma[l _@} M

a k
=>—=—
a, 2-k

Vay: Néu chén chit ca hai truc va lam lai thi nghiém thi gia toc cua xe giam lan so vdi ban dau.



12. Ba qué cau giéng nhau 1, 2, 3 ¢6 khi lugng m dugc treo ndi tiép trén cac 10 xo sao cho

khodang cach gitra chiing bang nhau. Néu cit soi diy d& qua cau 1 thi ca hé thong roi tw do voi
gia tdc clia trong tAm 14 g. Nhung 16 xo I kéo qua cau 2 1én phia trén manh hon 10 xo II kéo né
xubng phia duéi (ban dau luc kéo cua 10 xo I 12 2mg, ctia 10 xo II 1a mg) cho nén qua cau 2 bat

dau roi vai gia toc nho hon g.

a) Tim gia tdc mdi qua cau ngay sau khi cat day.
b) Giit nguyén day, cit 10 xo II. Tim gia tbc mdi qua cau ngay sau khi cit 16 xo.
(Trich dé thi Olympic 30/4, 1997)

Bai giai

a) Gia toc mdi qua cau ngay sau khi ct day

- Trude khi cit day:

+Quicaul: mg-T+F =0

+Qua cau2: mg—F +F, =0 )

+Qua cau3: mg—F, =0

( T 1aluc cang cua day treo, 171,72 1a luc dan hoi caa 10 xo I va 16 xo II)

- Tur h¢ (1) ta duoc: F, =2mg; F, =mg;T =3mg 3)

- Khi cit ddy T =0, phuong trinh chuyén dong ciia cac qué cau la:

mg +F, = ma,

mg —F +F, =ma, 3)

mg — I, = ma,

T (2) vaohé (3) tacod: a, =3g;a,=a,=0.

Vay: Gia tbc mdi qua cau ngay sau khi cat day 1a ¢, =3g; a, = a,=0.

b) Gia téc mdi quéa cau ngay sau khi cat 10 xo

- Khi cit 16 xo II: F, =0, phuong trinh chuyén dong cua cac qua cau la

mg —T +F, =maq,

mg — F, =ma, @)

mg =ma,

- Thay cac gia tri cua T, Fy tir hé (2) vao hé (4), ta dugc: a, =0;a,=-g;a,=g.

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




13. Trén mat ban ndm ngang rat nhin c6 mot tdm van khoi luong M =1,6kg , chiéu dai /=1,2m . Dt & dau

tAm van mot vat nho khdi lugng m = 0,4kg . Hé sb ma sét giita vat va van 1a u=0,3.

Dot ngdt truyén cho van mot van toc v, song song vo1 mdt ban. Tinh gid tri to1 thiéu cua v, dé vat m truot

khoi van. Ly g=10m/s”.

(Trich dé thi Olympic 30/4, 2013)

Bai giai

- Céc lyc tac dung:

+ Lén m: Trong lyc 13 ; phan lyc ;]; Iuc ma sat 7%, . Q \ ‘ RN
+ Lén M: Trong luc ﬁ; phan lyc @; ap luc 71; Iuc ma sat T'ms " Fn' ::! P

- Ap dung dinh luat II Niu — ton cho cac vat: I ‘:ﬁr"_ﬁ—;ff“
+Vatm: p+q+f,, =ma (1) ﬁi ) P

+VatM: P+Q+n+ [, =ma: 2)

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

_HE

£=%=ﬂg>0; v = UgL; s, —th

m

+Vatm: f, =ma =a, =

+VatM: —f", = Ma, = a, =—fj\;5 =——“A’Zg <0;

pmg _Hmg

V, =V, ————1, 8, =Vl

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

(M+m]
V=V, =V, =Vl —ugt

Mvo
ug(M +m)

- Vat m s& truot khoi van néu: s, (¢,)—s,(t,) >/

- Khi vat dimg lai trén van: v=0=1¢ =

AR p _HSpsiey,
2M 2 ug(M+m) 2M

2
o vt My, 3 ,umg{ My, j 7

pug(M+my)

s 2ugl(M +m) _ 2.0,3.10.1,2.(1,6+0,4):3m/s
0 M 1,6

= Voin =M/ S

Vay: Gi4 tri t6i thiéu ciia v, dé vat m trugt khoi van 1a 3m/s.



14. M6t hop chira cat ban dau ding yén, dugc kéo trén san bﬁng mot soi day voi luc kéo F =1000N . HE )
ma sat gitta hop véisanla £ =0,35.
a) Hoi goc giita day va phuong ngang phai 1a bao nhiéu dé kéo dugc lugng cat 16n nhat?
b) Khéi luwgng cat va hop trong trudng hop d6 bang bao nhiéu? Ldy g =10m/ s>
Bai giai
a) Goc gitra ddy va phuong ngang dé kéo dugc lugng cat 16n nhét
Chon hé toa d0 Oxy nhu hinh v&.

- Céc lyc tac dung 1én hop: trong luc 13; phan luc é; luc ma sat

y 4
Fms valuckéo F. Q B
- Phuong trinh dinh luat IT Niu — ton cho hp cat: _ 1
73+Q+17ms+75:m21 @D > N
- Chiéu (1) 1én hai truc Ox va Oy, ta duoc: 0 Fms *
- F, +Fcosa=ma (1" A\

- P+Q+Fsina=0 am
Ma: F, =kN =kQ
-Tu (1) Q=P-Fsina=F, =k(P-Fsina)=kng—kFsina

-Tu (1°): F,, =Fcosa—ma

e
T d6: Fcosa —ma = kmg —kF sina = m = F(cosatksina) )
kg+a
2 (cosatksina),,.
-Dém: max: :>Cl:0
(kg+a),.,

- Vi F =const; g = const; k = const nén theo bat d'fmg thure Bunhia-cépxki, ta co:

FN1+k2

kg

l.cosa + ksina <A1+ k> =>m=

£ \ . sina
Dau “=" xay ra khi: k =

=tana =0,35=>a =19,3°
cosa

Vay: Dé kéo duogc luong cat 10n nhat thi goc giita day treo va phuong ngang phai bang « =19,3°.
b) Khdi luong cat va hop
Khi d6, khdi lwong cat va hop la:

CFVI+K? 10041+0,35°
" Kg 0,35.10

303kg

Vay: Khéi luong cat va hop 16n nhét c6 thé kéo dugc 1a m =303kg .



15. Sudn ddi co dang mot miat phang nghiéng goc a so voi mat 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. Hiy tim thoi gian ngin nhat dé thyc hién
diéu d6. Biét hé s6 ma sat giita cac banh xe véi suon d6i 1a k > tan & , cho rang trong luong xe duoc 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 duge xem la chat diém va luc phat dong ¢ cac banh xe chinh 1a lyc ma sat
nghi

- Tac dung 1én xe c6 3 lyc: trong luc 13, phan luc évé luc ma sat nghi F s

- Theo dinh luat II Niu — ton, ta c6: P+ é +F s =ma Q)]

- Chiéu (1) 1én tryc Ox (trung v6i AB) va Oy (vudng goc v6i AB), ta duoc:

F, =ma; Psina—F, =0 2)

-Mit khéc: Fu=Fi+F, < F_=F>+F} 3)

- biéu kién cho ma sat nghi: F <kN =kQ=kmgcosa

S \E+F} <kmgcosa (4)

-Tu (2) va (4):

F, < \/kzngzcoshza —m’g”sin’ a = mg cosaVk’ —tan’ «

P
= a< gcosavk® —tan’ o (5)

2 E, .

- Mat khac: AB:[:lazZ:n: — —_—
2 a Ti/‘i
|

ol >

T (5): tZ\/ 2 A [ B

gcosark’ —tan’

2/ iy
=t . = , VOl k>tanc .
gcosa

VE? —tan’ a

Vay: Thoi gian ngan nhét dé xe di tir A dén B 1a

2]
= tmin =
\/g cosavk’ —tan’ s
. ._. g -.

e



16. Mot vat khdi lugng m dang nam yén trén san ngang. Luc ¢ =0 vat chiu tdc dung mot luc F phu thudc
thoi gian theo quy luat F = Ct, C 1a hing s6 c¢6 don vi Niu — ton trén gidy va t c6 don vi gidy. Luc F hop
v6i phuong ngang mot goc o khong ddi. Hé sb ma sét giita vat va mat phang la . Hay khao sat cac giai doan
chuyén dong cuia vat va tinh van toc khi vat bat dau roi san.

Bai giai
Cac luc tac dung vao xe: trong luc 13, phan luc évé luc ma sat nghi F s ; luc tac dung F
- Giai doan I: Khi vat chwa chuyén dong.
+ Piéu kién can bang: F+ @ +P+Fu=0 )]
+ Chiéu (1) 1én hai phuong thang démg va nim ngang, ta duogc:
O=P—-Fsina=mg—-Fsina=mg—-Csina.t

F =Fcosa=Ccosa.t

msn

+Maitkhac: F, < uN = uQ < Ccosa.t< u(mg—Csina.t)
=< Hmg
C(cosatusina)
+ Thoi gian vat con nam yén trén san 1a: t, = Hmg - (2)
C(cosatusina)
- Giai doan II: Vat truot trén san.
+ Phuong trinh dinh ludt Il Niu - ton: F +Q+ P+ Fuy =ma 3)

+ Chiéu (3) 1én hai phuong thing dimg va nim ngang, ta dugc:
O=P-sina=mg—-Fsina=mg—-Csina.t

Fcosa—F, =ma< Ccosa.t—uQ=ma

mst

< Ccosa.t—u(mg—Csina.t)=ma

Ct(cosa+usina
= q, - LESCLND @

Giai doan III: Khi vat bat du roi san.

+ Lic dé: =0« mg—-Csinat=0

+ Thoi gian tir khi tac dung luc (¢ =0) dén luc vat roi san: t, = Cn?g (5)
sina

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

C. m_g (cosa+usina)
a,=—Csina - —pug =gcota (6)

+ Trong qua trinh chuyén dong cua vat, gia téc phu thudc bac nhat vao thoi gian nén:



- . .= a
v, =at; vOi t =t,—t, va a=—=
2

+ Van tbc cua vat ngay khi roi san la: v, = %(r2 -t,) (7)
+ Thay (2), (5), (6) vao (7), ta dugc: v, = SSUE[_™8  HmMg
2 Csina Ccosa+ usina
. mg” cot’ a
> 2C(cosa + usinQ)

mg” cot’ o

Vay: Khi vat bat dau roi san, van toc cua vatla v, = - )
2C(cosa + pusinQ)



2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 8: UNG DUNG CAC PINH LUAT NIU-TON VA CAC LUC CO HQC

17. Cho hai miéng g khdi lwong m, va m,, dat chdng 1én nhau trugt trén mit phang nghiéng. Hé s6 ma sat
giita ching 13 k; giita vt 1 va mit phang nghiéng 13 k,. Trong qua trinh truogt miéng g nay co thé truot
nhanh hon miéng g5 kia khong? Tim diéu kién dé hai vat cung trugt nhu mot vat.

(Trich dé thi Olympic 30/4, 1996)
Bai giai
Goi a, va a, lan luot 1a gia toc ctia cac vat 1 va 2.

* Gid st g, > a,, céc lyc s€ co chiéu nhu hinh v&.

- Phuong trinh chuyén dong cua hai vat:

+ Vat l:

P1+Q1+N1+E11S+Fmsl :mlal

+ Vat 2: 132 +Q2 +13m_g2 =m,a,

- Chiéu truc O, ta dugc:

Bsina-F, —F

ms1

=maq,

_ : Fms +Ens1
= a, = gsing ———"=
m]

ms2

. F
=m,a, = a, = gsina +—==
m,

va Psina+F,

ms2
- Vi a, > g, nén miéng go dudi khong thé chuyén dong nhanh hon miéng go trén.
* Gildsuw g, <a, caclycmasat F va F  sé co chi€u nguoc lai.

- Phuong trinh chuyén dong cua hai vat:

msl

F
— ~ — 1 ms X
=ma, = a, = gsma ——+——=
m,

+ Vatl: B+Q +N,+F, +F

ms1

. T _ : F
+ Vat2: PB+Q,+F,,=md, =>a, =gsing——=%
m2

_ Vi a. >a & Fms _F;nsl > EnsZ
2 1
m n,

= k,(m, +m,)—km, > km, = k, > k.



- Néu k, >k = a, > a,. Ma sat gilra hai miéng gb nho hon ma sat giita vat 1 va mit phang nghiéng, vat 2
chuyén dong nhanh hon vit 1.

- Néu k, <k=a,=a,=g(sina—k cosa) hai vat cung trugt nhu la mot vat.

18. Mot cai ném khéi luong M duoc giit trén mit phang nghiéng cb dinh
v6i goc nghiéng a so voi duong nam ngang. Goc nghiéng clia ném
ciing bang & va dugc bd tri sao cho mit trén ctia ném nam ngang nhur

hinh v&. Trén mit nim ngang ctua ném c6 dat mot khdi 14p phuong

khéi luong 2M dang nam yén. Ném duogc tha ra va bat dau truot
xudng. Cho g =10m/s>.
a) Bo qua moi ma sat ¢ cac mat tiép xuc. Hoi voi gia tri nao cua « thi gia tdc cua ném dat gia tri cuc dai?
Tinh a_, cianém.
b) B& mit ciia cac mit tiép xtic 6 ma sat v4i cing hé s ma sat u va goc nghiéng cia ném la o =30°. Tim
didu kién vé& u dé khdi 1ap phuong khong truot ddi voi ném khi ném truot xudng.
Bai giai
a) Giatri cua dé gia tbc cua ném dat gia tri cuc dai, tinh a_,
- Cac lyc tac dung Ién ném: trong luc f}; phan luc Ql; ap luc ]Vzl. Céc luc tac dung 1én khdi lap phuong:
trong luc }32; phan luc Q2 (O, =N,)).
- Phuong trinh chuyén dong cua ném va khéi lap phuong:
(B +N,))sina =Ma
P,—0Q,=2Ma,
a,=asina
(Mg +Q,)sina = Ma
g {2Mg -0, =2Ma.sinx

g Bg.ilna _ 3g
2sin” a+1

2sina +

SiIn o

NG

:>sina=i=7:>a=45°.

1
sina \/5

=10,4(m/s*).

- béa,, thi2sina=



Vay: Dé gia toc ctia ném dat gid trj cuc dai thi a =45° va luc d6 a,, =10,4(m/s*).

b) Diéu kién vé u dé khéi lap phuong khong trugt d6i v6i ném khi ném trugt xudng

- Khi khdi 1ap phuong khong trugt ddi voi ném thi hai vat chuyén dong nhu mot khdi duy nhat voi gia tdc:
a=g(sina—pucosa) voi : y<tanq

. a,=g(sina—pcosa)cosa
- Trén hai truc Ox, Oy ta co: ) .
a,=g(sina—ucosa)sina

- Phuong trinh chuyén dong cua khéi lap phuong:
o =2Ma, o =2Ma,
P,-0,=2Ma, < 42Mg-0,=2Ma,
fmSSILlNZI:/'lQZ fmsSﬂQZ
< 2Mg(sina — pcosa)cosa < p.2Mg[1—(sina — pcosa)sina]
< (sina — pcosa)cosa < p[l—sin® a + pcosasina]
< w1’ cosasina +2pucos’ a—cosasina >0
& plsina+2ucosa—sina>0=> A =1.

l-cosa 1 1 .
= U>— =———cota; pu<—: ————cota <0 (loai)
sina sina sina sina
J3

—cot30° :2—\/3 va ygtan3()0 :T

—l—cosa_

Voi a=30":u>

sin 30°

Vay: Dé khdi 1ap phuong khong truot dbi voi ném thi 2 — J3< U< ?

19. Mot may bay dang bay theo phuong ngang véi van toc v & d6 cao 4 =500m so véi mat dat véi gia te
a=2m/s* va sau nhitng khoang thoi gian bang nhau 7 =0,5s thi ban ra phia truc nhitng qua dan cing
theo phwong ngang voi cung van toc v, dbi v6i may bay. Nguoi ta do duge khoang cach cac diém roi cua
qué dan thir 5 va thir 7 trén mat dat 1a 125m. Bo qua st can khong khi, 1dy g =10m/s®. Hay xac dinh van
toc v, cia may bay khi ban qua dan thir nhat.

Bai giai
Goi L 1a khoang cach giita hai vi tri may bay bén hai qua dan tht 5 va tht 7; ss va s, la quang duong ma
cac qua dan thtr 5 va thir 7 chuyén dong dugc theo phuong ngang tir khi bin dén khi cham dat; vs va v, la

van toc ctia may bay khi bin qua dan thi 5 va thir 7.
- Khoang cach giira hai qua dan thir 5 va thir 7 trén mat dat 1a:

As=L+s, —s, (1)



- Vi may bay bay theo phuong ngang nén thoi gian roi cua cac qua dan 1a nhu nhau:
T = 2h _¥2.500 =10s (2)
g 10

- Goi v, lavan tdc cua may bay khi ban qua dan 1. Van tde

cua qua dan tha 5 va thu 7 la:
Ve=v,+dat+v,; v, =v, +6at+v,
Khoang cach giira hai vi tri cia may bay khi ban qua dan

thr 5 va thr 7 la:

1 1
L=v,2t+ 5a(2t)2 = (v, +4at)2t+ 5 a.4t’ =2vt +10at’

< L=2v,.0,5+102.0,5 =v, +5 (3)

Quing duong quéa dan tht 5 va thir 7 bay dugc theo phuong ngang dén khi cham dat 1a:
ss =V T =, +4at+v)T = (v, +4.2.0,5+v,).10 = (v, +v, +4).10 (4)

s, =V, T =, +6at+v,)T =(v,+6.2.0,5+v,).10=(v, +v, +6).10 (5)

=S>As=L+s,—5,=v,+5+ (v, +v,+6).10— (v, +v, +4).10=125

SV, +25=125=v, =100m/s.

Vay: Van téc v, clia may bay khi ban qua dan thir nhat 1a v, = 100m/s.
20. Trén mot dbc nghiéng o =30°, budng mdt vat nhé tir 4. Vat nhé trugt vy

xudng dbc khong ma sat. Sau khi budng vat nay 1s, ciing tir 4 bin mot vién

bi nhé theo phuong ngang véi vén toe dau vo.

Xac dinh v, dé bi trang vao vat trugt nén doc nghiéng. Bo qua lyc can cua

khong khi. LAy g =10m/s’.

Bai giai
Chon géc toa do tai O trung voi A, céc truc toa do Ox va Oy nhu
. o V O X
hinh v€; gbc thoi gian luc buong vat nho. A ¢
- Phuong trinh toa do ctia vat nho: (2) y I
l

1 ) 1, th
x,==(acosa)t’, y,=—(asina)t’;

2 2 )
voi a:gsina o e ey

A L 1
- Phuong trinh toa do cta vién bi: x, =v,(t-1); », = Eg(t ~1)%



- Bitring vat nho khi: x, =x, va y, =y,.
1 2 1 . 2 1 2
@E(acosa)t =v,(t-1); E(asma)t =5g(t—l)

Jg Jg V10

g
=t= = = =2
Je —asina \/E(l—sina) \/B(l—lj s
2
3
Vi v = agcosa __ gsin@eosa _ cosa
’ Z(Jagsina—asina) Z(gsina—gsinza) 2(1-sine) 2(1_1)
2

~8,7mls
Vay: Dé bi tring vao vat trugt trén dbc nghiéng thi v, =8,7m/s.

21. Mot chat diém duge ném tir diém O trén mat dat t6i mot diém B cach O mot doan a theo phuong

<o < 2hL A 3 . . A ,
ngang va cach mat dat mot doan Za. B6 qua luc can cua khong khi.

a) Néu vén toc ban dau cua chit diém la v, =24/ga thi gbc ném so voi phuong nam ngang 1 bao nhiéu dé
né trang vao diém B.
b) Tim gi4 tri nhé nhét cta v, dé chat diém téi duoc diém B va tinh goc ném tng véi gia tri v, .
Bai giai

a) Tinh géc ném voéi truong hop v, =2./ga

Chon h¢ toa do Oxy nhu hinh vé, goi o 1a goc ném. ¥ 1u ;
- Phuong trinh toa dg cua chét diém theo hai truc Ox va Oy: 0 i
X =V, cosat %a
y:—lgt2+vosinat >
2 C a B

- Phuong trinh quy dao cua chét diém la:

1
y:——.%(l+tan2 a)x’ +xtana (1)
2 v

- Khi chét diém t6i B(a; %a) va v, =24/ga. Tir (1) cho ta dugc:

3,..1 &

. (1+tan’ a)a’ +atana
4 2 4ga

& tan’ @ —8tana+7=0= tan, =7 hodc tana, =1.



= ¢, =arctan7 hodc «, =arctanl.
Vay: Dé chat diém trang vao diém B thi goc ném c6 thé 1a ¢, =arctan7 hoac «, = arctanl.

b) Gia tri nho nhat ctia v, dé chat diém téi duge diém B

. z L2 L. , 1
- Khi chat diém t6i B(a; ia), ta co: éa:——.i(Htanz a)a’ +atana.
4 4 2 4ga
& 2ga.tan’ o —4v; tana +3v; +2ga =0

Tacd: A=4v, —2ga(Bv; +2ga)>0=>v, . =+/2ga

2

, , - 2.2

Goc ném: tan g = —2omin — =284 _ 5 ' _ arctan 2.
2ga 2ga

Vay: Dé chat diém t6i duoc diém B thi v, = \/@ va goc ném lac do6 1a o =arctan 2.

22. Trong cing mot mit phang thang ding, tir hai d6 cao 4, h, ngudi ta ném cung lac hai vat c6
khéi luong m,, m, (xem nhu chat diém) theo phuong ngang vdi cac van tdc twong tng 1a Vi, V.
Vat tht nhat va cham dan hdi voi dat mot 1an va ndy 1€n; vat thu hai va cham dan hdi voi dat hai
lan va ndy lén, cudi cung hai vat cham dat tai cung mot vi tri & cung mot thoi diém. Bo qua luc

. A f o AV s h
can cua khong khi. Tim ti s0 -+ va h—l
v2 2

Bai giai

Va cham ctua m, va m, voi dat 1a va cham dan

hoi nén thanh phan nam ngang cua van toc cua
m, va m, sau va cham van bang v, va v,.

Goi D 14 vi tri hai vat cham dat cung lic, ¢ 1a

khoang thoi gian ké tir lic bat dau ném dén khi v

hai vat cham dat tai d.

r V,
Taco: vt=vit=>-L=1.

V2
- Xét chuyén dong cta m, : Ta co: CD:ZHC:>HC:§HD.
=t = tgr L[] s L 0
T3 TS TR8(E) T

, X an , , 1 1 1
- Xét chuyén dong cua m, : Tacd: HA = EAB = EBD = HA= EHD'



2
=1 -1 va h, =gt :lg(ij :Lgﬂ (2)

N , . AV, L h oW .
Vay: Cactiso -+ va -+ la Lt=1va-Lt=—"
v2 h2 V2 2

23. Mot ngudi ding ¢ mot dinh déc bo bién ném mot hon da ra bién. Hoi ngudi ay phai ném hon da
dudi mot goc bang bao nhiéu so voi phuong ndm ngang dé no roi xa chan bd bién nhit. Khoang
cach xa nhat iy 1a bao nhiéu? Cho biét by dbc thing ding, hon da dugce ném tir 46 cao H =20m
so vOi mit nude va ¢ van toc dau la v, =14mls. Léy g =9,8m/s>.

(Trich dé thi Olymic 30/4, 2002)
Bai giai
Chon hé truc toa d0 Oxy nhu hinh v€. Phan tich chuyén dong (ném xié€n) cua hon da thanh hai
thanh phan:

- Theo phuong Ox:

X =v,cosa.t (1)

- Theo phuong Oy:

y=H+v, sina.t—%gt (2)

- Thoi gian hon d4 chuyén dong (x=L1): Low
=~ ()
Vv, cos
1 r

- Thay (3) vao (2), ta dugc: y=H +v,sina

g5
vocosa 27 v cos’ a

1 r
——85 =0
v,cosa 2 vycosa

- Khi hon da cham dat: x=L; y=0 nén: H+v,sina

I 1 17
<:>H+Ltana—g—2. > =H+Ltana—g—2(1+tan2a)=0
2v, cos”a 2vy

b i
<:>g—2tan2a—Ltan0H g_z_ =0
2v, 2vy

? 2 272
Vi A=L2—ﬁ(&—Hj20@A=L2[1—gL +2gszo

2 2 4 2
2vy  2v, v, vy



sr< N vogH; L=1 =2 2 +2gH khi A=0
g g

2
Luc do: tanor=—0—=— Y0 _ 14,4 =0,57735
8l \Vi+2gH \[14,4°+2.9,820

Sa=30"val = 194’84 J14,4° +2.9,8.20 =34,63m.

2

Vay: Nguoi 4y phai ném hon da duéi mot goc bang 30° so v6i phuong nam ngang dé nd roi xa
chan bo bién nhét va khoang cach xa nhat ay 1a 34,63m.

24. Mot thang méy & cong trinh xay dung (chi ¢ san nim ngang) duogc lip & cip b tudng cliia mot
toa nha cao tang dang xdy dyng. Lic du thang may & mot tang cua toa nha cach mat dit 50m
duoc ha thing dung xubng voi gia tbe khong doi a =1m/s’. Sau 2s chuyén dong, mot ngudi ngdi
& san thang may trén ném mot hon da véi van téc v=4m/s so voi san thang may va huéng 1én hop
vGi phuong ngang mot goc o =60° (xem hon da dugc ném tir san thang may).

a) Sau khi ném hon d4 bao 1au thi nguoi d6 thay hon da di ngang qua san thang may?

b) Sau khi hon da cham dét bao l4u thi thang may dén mit dat? Tinh khoang cach tir thang may lc

d6 dén vi tri hon da cham dat.

Bai giai
a) Sau bao lau thi nguoi do6 théy hon dé di ngang qua san thang 1T T
may ] E
- Sau 2s chuyén dong, thang may di xuéng mét doan: ! e =
1, 1 A N
h =—at> =—.1.2°=2m va co van toc v, = at =1.2 =2m/s’. H
> i YA

- Chon hé truc toa d0 Oxy, géc O tai mit dat, Ox nam ngang,

Oy huéng 1én; gbc thoi gian lic ném hon da.

B e
L
. 1
- Thang may: x, =0; y, =y, +vot+§at2 =48-2t-0,5¢ (1)

s 1 :
- Honda: v, :vcosa:45:2m/s; Vo, = VSina —v, =2(3-)m/s.

Va: x,=vit=2t y, =y, +v,t —%gt2 = 48+2(+/3 - 1) -5t (2)
- Khi ngudi nhin thiy hon da di ngang qua san thang may: V=,

& 4821 0,512 :48+2(«/§—1)t—5t2
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=>t=—-—~0,77s
4,5

Vay: Sau 7=0,77s thi nguoi d6 nhin thay hon da di ngang qua san thang may.

b) Thoi gian dé thang may dén mit dat va khoang cach tir thang may luc d6 dén vi tri hon da cham
dat

- Khi thang may va hon da cham dat:
y,=0<>48-2¢-0,5> =0=>1, =8s
¥, =0 48+2(3-1)t-5¢ =0=1,=3,25s

- Thang may cham dat sau hon da: Az =1, —t, =8—3,25=4,75s.

- Khi d6 hon d4 cach thang may: L=x, =2¢, =2.3,25=6,5m.

Vay: Sau khi hon da cham dat 4,75s thi thang may dén mat dat va khoang cach tir thang may luc
d6 dén vi tri hon da cham détla L =6,5m.

25. Hai vat duoc ném dé)ng thoi tr mot diém véi van tdc nhu nhau, cung béng v,- Mot vat dugc ném
1én theo phuong thang ding, con vat kia duge ném 1én dudi mot goc nao d6 so voi phuong ngang.
Hoi goc d6 phai bang bao nhiéu dé khoang cach giita hai vat 1a cuc dai? Khoang cach cuc dai d6
bang bao nhiéu? Xem rang khi roi xuéng dt van toc ciia vat lap tuc triét tiéu.

(Trich dé thi Olympic 30/4, 2008)

Bai giai
Chon hé toa d6 Dé-cac Oxy. Phan tich chuyén dong cua hai
v oA
vat lam hai thanh phan theo hai phuong Ox va Oy. Céc
phuong trinh chuyén dong cia hai vat:
t2 A
- Vatl: yl—vot—g—, Vo
2
) i
x =0, < il o >

2

. . t 2v,sina
- Vat2: yzz(vosma)t—gT; x, =(v,cosa)t; t<———.

g

- Khoang cach giira hai vat ¢ thoi diém ¢ 1a:

d :\/(yl _yz)z +x§; (tgzvosﬂj

g



. 8vi . .
osd =(y,-y)+x, od :2vgt2(1—sma)3?sm2 a(l-sina)

32v; sina sina

o d* < . . l-sina
S s

- Ap dung bit dang thirc Co-si cho 3 s6 khong am sn;a ; %; (1-sin ), ta dugc:

(sina | sina +1—sinaj3
7 < 32vi 2 2 _ 32y
g’ 27 27g"

2 . .
. ) . 2
=d .. =i\/§v—° dat duoc khi o _mme. (I-sina) = sina =—;
3V3 ¢ 2 2 3
a=42"
Vay: Dé khoang cach giira hai vat cuc dai thi vat thir hai phai dugc ném 18n dudi goc ném 42° va khoang

2
cichlacdola d == [2 %
3 g

26. Mot banh xe c6 ban kinh R, dat cach mat dat mot doan H , quay
déu vai van tde goc o. Tu banh xe, bén ra mot giot nude va no roi
cham dt tai diém B, ngay dudi tam cua banh xe (hinh v§).

Tinh thoi gian roi cia giot nudce va xac dinh diém A trén banh xe,

noi giot nudc tir do ban ra.
Bai giai

Chon h¢ toa d0 Axy (hinh vé).

— s
bat a = AOB ta co: “R
“ &~
&

»
A H X

1 . L
X =vcosa.l; y=5gt2+vsmat; voi v=wR

- Thoi gian roi cua giot nudc: M 1
e

. X  Rsina tana v B
vcosa wRcosa w ¥

Lacdd y=H —-Rcosa < y—H+Rcosa =0.

1 tan’« ) tan o
& —g———t+oRsina——-H +Rcosa =0
2 w w

—H+Rcosa=0

< 2
1. g q_ l2 )+Rsm a
2 w cos“ a cosao

& geos’a—g+2Rw’ cosasin®a—2Hw” cos’ a+2Rw’ cos’ o =0



<:>g(1—coszot)—2Ha>2 cos’a+2Rw’ cosa =0
& (g+2Hw )cos’ a—2Rw’ cosa—g =0

Tacé: A'=R°w' +g(g+2Hw) =R°0* +2gHw’ + g°

R’ +\/R2a)4 +2ghco2 +g2
g+2Ho’

= cosa =

\/20)2 (2H2a)2 +gH - R0’ - R\R'0' +2gH® + g )

Va sina =+/1-cos’ a =

g+2Ho

e \/2(2H2a)2 +gH — R0 - R\R0' +2gH® + g )

@ a)(Ra)2+\/R2a)4+2gHa)2+g2)

Vay: Thoi gian roi ctia giot nudce la

\/2(2H2a)2 +gH — R0 - R\R0' +2gH®* + ¢ ) » ’
= va diém A4 trén banh xe noi giot nudc dé ban ra
a)(Ra)2 +\/R2a)4 +2gHw’ +g° )

nam trén ban kinh hop véi phuong thang ding OB goc a véi:

Row’® +\/R20)4 +2gHa)2 +g2
g+2Ho

CoSax =

27. Mot ngudi dimg tai chd co thé ném mot hon da véi van toc vV, hop v61 phuong ngang mot goc o dén
mot khoang cach khong xa hon x,. Co thé roi xa thém mot khoang bang bao nhiéu néu trong khi ném,
nguoi d6 dang chay véi van téc v theo phuong ngang (voi v <v,)? Dé don gian tinh toan, ta bé qua sirc
can ctia khong khi ciing nhur chiéu cao ctia ngudi ném.

Bai giai
Chon h¢ toa d0 Oxy nhu hinh vé.

- Khi nguoi dimg tai chd ném vat.

+ Phuong trinh toa d6 cua vat:

X=V,cosx Y a

. 1 2'
Y=y sma.t—Egt

+ Luc vat cham dat: y=0

=l

2v,sina
g [t
G L'I!ﬂa.'l X

. 1,
S, s1na.t—§gt =0=>1=




Tam xa cua vat la:

2v,sina v, sin2a

g g

L=v,cosa.t=v,cosa.

Dé tim xa cua vat cuc dai thi: sin2a =1 2a =90° = o = 45°.
2
= Lmax = V_O (1) }-'
g F

Khi nguoi vira chay vira ném vat voi van toc v, : (7 = (v, V)).

Van toc cua vat doi voi dat: v, U
— !
- .- Uy, =V,COSY +V ¢
U=vo+v= ,
Up, =V, Siny ¥
0 5
x=(v,cosy+v)t v

Phuong trinh toa do cua vat: ) 1,
Y=y, sm}/.t—zgt

Dé vat dat dugc tdm xa cuc dai thi f=45" < u, = Uy, &V, COSYy+V=y,siny.
& vp cos’ y+2vveosy +v: = v sin’ y
< v, cos’ y +2vyveos y +v7 = v (1—cos’ y)
< 2v; cos’ y +2vveosy +v: —vp =0
0 4 0 4 0=

Gidi phuong trinh béc hai trén theo cosy, ta dugc:

“2vv+ 4 4ve (2v] =V [2v2 % —y
cos y = 0 0 g 0 ) _ o
2.2v, 2v,
2)
—2vv+/4v] (2v§ -’ )
cosy = . <0 (loai vi y >90°)
2.2v,

Ap dung dinh 1i ham $6 cosin cho hé thitc u = vo + ;, ta duoc:

u’ =v; +2vv,cosy+v’ (3)

2V —
Thay (2) vao (3), ta dugc: u’ = vg +2w, @ 2

+y
Vo

Sud =v) +v(\2v; =V =)+ =]+ 20 =V
=u :\/vg +1y/2v; =V

2 2 2
N L u Vi + V42V, —V
Tam xa cyc dai chavatla: L =—=—"— 31"
g g




+ Khoang céach gifra diém roi méi voi diémroiclila: AL=L" - L

2 2 2 2 2
Vi + V42V, —V VA2V =V )
<:>AL:¥—V—°:+ (voi vSvO\/E)
g g

g

Vay: Khi vira chay vira ném vat thi vat co thé roi xa thém mét khoang

[r,2 _ 2 .
aL=NN TV (voi vSva/E).

g

28. Can phai ném qua bong rd dudi mot goc nhé nhat so v6i phuong ndm ngang 13 bao nhiéu dé no
bay qua vong bong 16 tir phia trén xudng ma khong cham vao vong? Ban kinh qua bong 1a », ban
kinh vong bong ro 1a R, d6 cao ciia vong tinh tir mat dat 1a H. Cau tha ném bong tir d6 cao &
(h< H) khi cach vong mot khoang / theo phuong ngang. Su thay d6i van tc ctia qua bong trong
thoi gian bay qua vong cé thé bé qua. Cho R=2r; H =3m, h=2m, [ =5m.

Bai giai
Goi B 1a goc hop bai vecto van téc v cia tAm qua bong so v6i phuong ngang khi qua bong toi vi
tri dé chui qua vong, luc nay bong di xudng nén S <O0.

- Khi |f|=,, thibong & vao tinh hubng “sit sao” nhat d¢ di qua vong, nghia 1a c6 mot diém & mat
dudi cia boéng cham vao diém A4 va sau d6 c6 mot diém & mat trén cia bong cham vao B (4B la
duong kinh ciia vong). Khi g c6 tri tuyét d6i nho nhat thi
goc ném ¢ ciing c6 gia tri tuong mg nhé nhat. Bé qua thoi

gian bong chui qua vong.

- Goi van toc ném 1a vo, ¢ 1a thoi gian bong bay trén khong

cho t6i lic cham vong & 4. Ta cé:

2
[=vycosat; H—h=v, sina.t—gT

2

c:>H—h:l‘[ana—2g—l2 (1)
2v, cos” a

- Van toc qua bong lic cham vong:

v=vi+v, VO v, =v, cosa; v, =V,sina - gt.

v, v,sina—gt t /
:>tan,8=—y=°—g=tana— g =tana—% (2)
v v, COS & Vv, cosa v, Cos” &

X




- Tu (1) va(2) suy ra: H—h:%(tana+tanﬂ):>tana:@—tanﬁ.
2r r r
Mait khéc: sinf=——=-—=tan f =——— (#<0).
. fak =g = (P<0)
T do: tang=2H "M, 20672, _q97
R*—1° 5 Nart —r?
= a =44"18"

Vay: Goc nho nhat can phai ném qua bong r6 theo phuong ngang 1a o =44°18".

29. Mot qua bong 16 roi tu do tir diém 4, vao dung thoi diém ' Q A
d6, tai diém B cach 4 mot doan I mot qua bong tennis .
I

dugc ném 1€n. Hoi qua bong tennis phai ¢6 van tdc ban dau - t ¢

bang bao nhiéu dé no dap vao qua bong dang roi dén C, (;V

cach 4 mot doan 7? P ]
Bai giai

Chon B 1a gdc tinh d6 cao; H 13 d6 cao diém 4; gdc thoi gian luc hai vat bit dau chuyén dong;

a 1a goc ném; B 1a goc hop boi hudng ciia B4 va phuong ngang.

- Qua bong r6 roi dén C:

y 4

1
h=—gt’ 1
28 (1)

- Qua tennis ném dén C':

H-h=v, sincx.t—%gt2 (2)

vOi: NIP —H? =v,cosa.t (3) B S

- Toe(l)va(2),taduge: H=v,sinat (4)

- Tir (3) va (4), ta duge: tana =————
’—H

- So sanh véi hinh v&: tan g = = o = f: huéng cta v, tring v6i BA.

H
V- H?

- Tu(l): ¢= /% Thay vao (4), ta dugc: H =v,sina. /%
4 g

- Maitkhac: H =Isina < Isina =v,sina /Z_h
g



8
Suyra: v, =/ /—
y Vo 2h

Viy: Qua bong tennis phai c6 van téc ban dau vy = l\/% dé n6 dap vao qua bong dang roi dén
diém C.

30. Cau bé B dang ngdi trén ban cong. Cau bé 4 dang ngdi dudi dat va ném mot qua béng 1én. Qua
bong sau khi vach mot duong cong da roi trang chan ciu bé B va mat mot khoang thoi gian 1a 1s.
Biét ring cac vecto van toc ctia bong luc ném 1én va lc roi trang chin cau bé B vudng goc voi
nhau. Lay g =10m/s>, bd qua stic can ctia khong khi.

a) Tinh khoang céch gitra hai cau bé.

b) Cau bé B phai ném qua bong tré lai voi tdc do nho nhit 13 bao nhiéu dé bong tring chan cau bé
A, néu biét d6 cau cua ban cong 13 3m?

Bai giai

a) Khoang céach gitra hai cau bé
Chon hé truc toa d0 Oxy, géc 0 gén vO1 cau bé A.

- Phan tich chuyén dong ctia qua bong do cdu bé 4 ném 1én lam hai thanh phan:

+ Thanh phan theo truc Ox: v, =v,cosa; x = v, cosa..

+ Thanh phan theo truc Oy

: : 1,
v, =V, sina—gL, y=v, sma.t—zgt

¥ A
/
LT T A= !
- Viwvo Lvs nén vovz =0 = =
0 B 0.VB ITH'“--_H‘ B Vo
— I —
S Vo, Ve TV, Vg =0 f %1
/ R 1~
< (v, cosa)’ + (v, sina)(v,sina —gt) =0 ,r'f !
- |
v
OB*> =x*+y° 0 1
" |
| .
. 1 "
= (v, cosa.t)’ + (v, sina.t —Egtz)2 (2) A C X

- Thay (1) vao (2) va ¢ =1s, ta duoc:

. . . 1
OB* =—(v,sina)(v,sina — gt)t* + (v, sina.t — Egtz)



:>03=lgz2 Lo =sm
2 2

Vay: Khoang cach gilra hai cdu bé 1a OB =5m.
b) Tdc d6 nho nhét ciia qua bong do cdu bé B ném dé trung chan cau bé A4
- Phan tich chuyén dong ciia qua bong do cau bé B ném 1én lam hai thanh phan:

+ Thanh phan theo truc Ox: v, = —v, cosa; x = OC —v, cosa..
\ A . ) 1
+ Thanh phan theo truc Oy: v, =v,sina—gt; y=BC+v,sinat —Egtz.

- Phuong trinh quy dao cua qua bong:

1 (0C-x . OC-x
y=——g-————+y,sina.

> +BC.
27 vycos"a V, COs o

- Khi qua béng roi xudng tring chan cau bé 4 thi: x=0; y=0.

2 2
= g.OS tan’ o — OC.tan o + g.OS -BC=0
2v, 2v,
(V6i: o =1+tan’ a; phuong trinh bac hai v6i tan ).
cos’ a
2 2 2 2
Taco: A=0C" —489C (89 prysge 89C° 285C
2v, 2v, v vy

- Vi OC va BC xéc dinh nén v, c6 gia tri nho nhét khi:

g>.0C? _2g.BC
vgmin

— v, =y g(/BC* +0C* —BC) =\10.5* —3) =245 (mis).

(BC*+0C* =0B’* =5%)

-1=0<v, . +2¢g.BCv, . —g’0C*=0

4
VO min

Vay: Toc do nho nhit ciia qua bong do cau bé B dé trang chan cdu bé 4 1a Vomin = 25 (mi/s).
31. Mot hon bi nho béng kim loai dugc tha khong van tdc dau, tir A

diém A cach mat phiang nghiéng mot goc o mot doan 4 = AB =1m.

Bi va cham v&i mit nghiéng 1an dau tai B va lan 2 ngay sau do tai

C. Biét BC=4m, bod qua lyc can, xem va cham la dan hoi. Léy

g =10m/s>. Tinh ban kinh quy dao cua hon bi tai diém cao nhat

. B R o e
gitra hai lan va cham do.

Bai giai



Chon hé truc toa d0 Oxy (hinh v¢).

- Van téc bi ngay sau khi va cham tai B: v, =+/2gh
- Bi dugc ném xién tai B dudi goc ném: ¢ = % —2a; cos@ =sin2a; sing=cos2a.

- Phuong trinh chuyén dong ném xién ctia bi tir B:

X=V,cosp.t v A
. . 1
y=BC.sina +v,singp.t ——gt’ AD -
2 "‘HD
. ) ———
x=v,sin2a.t =2v,sinacosa.t ~ 2 "~ D

e . 1 1 B T~_ °
y:BC.sm05+v0c0s205.t—5gz‘2 M \‘z c ..
o X
x=BC.cosa gz@mm%

- Tai C, taco: { (2)
y=0

- Tu (1) va(2): 2v,sinacosa.t = BC.cosa = BC =2y, sina.t.
i .2 2 s a2 1 2
= y=2v,8In" a.t +v, €08 a.t —v,sin a.t—Egt =0

1 . 2
<:>v0t—5gt2:0:>t:0 va r=20

g

Ny 2y, Avgsi
T d6: BC =2y, singr. 220 = 0 S

g g
. B B B 4
—sinag =2 2C=g C_ C=—=0,5;a=30°
4v;  42gh  8h 8.1
. , |vp=v.,=vysin2a  |a, =0
- Ta1 D, taco: va
vy:() a,=g

2
Mat khéc: q, :%:R:-:

_2gh sin’ 2a
g

<R =2hsin’ 2a = 2.1sin’ 60° =1, 5m.

Vay: Ban kinh quy dao ctia hon bi tai diém cao nhét giira hai lan va cham d6 1a R =1,5m.
32. Hai diém 4, B & trén mit dat, cach nhau 10m. T 4, nguoi
ta ban vat 1 v6i goc ban 30°. Tir B, ngudi ta tiép tuc ban vat 2

v6i goc ban 60° (hinh v&). Van toc ban dau cua hai vat déu co




d6 16n bang 40m/s va dong phang. Cho biét vat 2 dugc bin sau khi bin vat 1 1a z(s) va trén
duong bay hai vét s& gip nhau ¢ diém M. Liy g =10m/s.
Xéc dinh 7 va toa do diém M.
Bai giai

Chon hé toa do Oxy, gbc O trung v6i diém 4 (hinh v&); gdc thoi gian (+=0) tai thoi diém ban
vat 1.
Phan tich chuyén dong cua hai vat theo hai phuong Ox va Oy:
Vat 1:

NG

Theo phuong Ox: v, =vcos30° = 40> = 20\3(m/s); x, = v, 1 =203,

2

Theo phuong Oy: v,,, =vsin30’ = 40% =20(m/s); y, = vyt —%gt

1
¥, =20t—5gt2 =20t —5¢>.

Vat 2:
Theo phuong Ox: Y

v, =vcos60’ = 40% =20(m/s);

x,=v, (t-7)+10=20(t - 7)+10.

Theo phuong Oy :

30°
R AR T o
Vyp, = vsin60° = 40.? = 20+/3(m/s); 0,A B *

1
Y2 =v02y(t—r)—5g(t—z')2

¥, :20\/§(t—r)—%g(t—r)2 =20\3(t—7)-5(t 1)
Khi hai vat gap nhau: x, =x,; y, =y,.
<2043t =20(t—7)+10 (1)

Va 20¢ - 562 =203/3(1 - 1) - 5(t - 7)° )

Tir (1) ta duoc: 1 =—0—-297 _ 1227 3)

20/3-20 243-2
Thay (3) vao (2) ta dugc:




2 2
1-27 1-27 1-27 1-27
200 ———— |-5| ————— =20\/§ — 7 |-5|——-7
(26—2] (2@-2) (2@-2 J (26—2 ]
< (10+104/3)7% + 707 — (2043 —20) = 0 (phuong trinh bac hai theo 7)

=7~0,25 vd 7~-2,755 <0 (loai)

1-2.0,2

2W3-2

V61 r ~0,2s, thay vao (3) ta dugc: ¢ = 0,4s.

- Toa dd giao diém M 1a:
y,, =20t =51 =20.0,4—5.0,4> =7,2m; x,, =20~/31 =20/3.0,4=13,8m.
Vay: Vat 2 dugc bén sau vat 1 thoi gian 7 ~0,2s va vi tri hai vat gdp nhau M (13,8m; 7,2m).
33. Mot hé gdm mot thanh nhin hinh chit 7 nim trong mit phang B
ngang; mot vong truot nhd A4 khéi lwong m duge ndi voi diém B
béng mot 10 xo nhe c6 d cung k.

Cho toan bd hé théng quay déu véi van tdc goc @ quanh mot truc

thang ding qua O. Tinh d¢ dén ti ddi cta 10 xo. Chiéu quay c6 anh

hudng gi dén két qua khong?

Bai giai

- Céc lyc tac dung lén vong A4: trong luc P; luc dan hdi Fa; cac phan luc 0, 0.
- Phuong trinh dinh luét II Niu-ton cho vong A4:
P+Fa+0+0Q'=ma (1)
- Chiéu (1) 1én hai phuong hudéng tim va tiép tuyén, ta duoc:
F,cosa+Q'sina=mw’R' (1)

F,sina—Q'cosa =0 (2)



- Tu (1) va (2) ta duge: F,(tana.sina+cosa)=ma R’

RR | , R+
C:)Fdh (W+Fj=ma)zR C>Fdh (W]:ma)z (3)

(Dit OB=R; OA=R'; BA=1 v6i I 1a chiéu dai ctia 10 xo khi 4 chuyén dong tron déu)

, A s . F
Taco: R” =R*+/* nén tur (3), ta co: % =ma’.

kAl , A ( k j‘l
=ma =>—= ~—1
[y +Al IR mao

Vay: Do dan ti d6i cua 1o xo khi hé quay 1a ?—l:(m];z —ljl va két qua nay khong phu thudc
0
chiéu quay cua hé.

34. Mot hinh ciu rdng ban kinh mit trong R=0,5m quay quanh mot
truc thang dung di qua tAm O véi van toc goc o =5rad/s. O trén mit
trong tai vi tri 4 c6 mot vat nho khéi lugng m cung quay véi hinh
cau, & d6 cao ~=0,25m so véi day hinh cau.

a) Tim gia tr1 cuc ti€u g, cua hé¢ sO ma sat & mdt cau dé trang thai do

co thé ton tai.

b) Néu vén tdc goc o =8rad/s thi 4. phai bang bao nhiéu? ©
Lay g =10m/s.
Bai giai
a) Gia tri cuc tiéu 7.

- Céc lyc tac dung vao m: trong luc P; phan luc Q; luc ma sat F :

|F,|<uN; N=0.
- Pbat: §+Fms =R, 13+_Q+_ﬁms = Fu: F, =m’r; r=Rsina; cac goc nhu trén hinh vé. Ta co:
F, F, ? ’Rsi 25 1
tan f="2 tany =" =L L OO0, cosa =22 -1 4600
P g g 0,5
NP t —t
- Tu do: QtanﬂS,uQ:MtZtanﬂ:tan(a—y)zw.
I+tana tany

2 : 2 . 0
o Rsina _ 5°.0,5.sin 60 =O,625\/§.
g

Véi a =60° = tana =+3; tany =




\/_ 0,6253
1+f0 62543

Vay: Gid tri cyc tiéu g, cua hé sO ma sat & mat cau dé trang thai do6 c6 thé ton tai la g =0,23.

=0,23= u_ =0,23.

b) Truong hop @ =8rad/s

2 . 2 . 0
o Rsina _ 8°.0,5.51n 60 :1’6\/3'
g 10

f 16\/_

Ta co: tany =

=0,18= 4. =0,18.

Vay: Truong hop o =38rad/s thi x , =0,18.

35. Mot vong day cao su c6 chu vi la khéi lwong m. Hé s6 dan hdi k cua vong ddy khong ddi theo
d6 dan. Vong day duoc dit ndm ngang trén mot dia tron dong tAm véi vong ddy. Cho dia quay
quanh truc thang dimg qua tdm vong day. Khi chuyén dong 6n dinh, vong day va dia cing quay
déu quanh tryc véi ciing van toc goc . Tim ban kinh ciia vong day theo /,, k, m va w.

(Trich dé thi Olympic 30/4, 2003)

Bai giai
- Chu vi cta vong day ban dau 1a l,; chu vi cua vong day khi
Al
quay la /=2zR, R la ban kinh vong day.
- Xét doan diy ngin A/ c6 khdi luong: 7
mAl  m.Al T, !
Am=——" =2
/ 2R

- Hai dau doan day Al chiu tac dung cua céc luc cang Tiva T»

v6i hop luc:
F:2Tsin%; T =T,=T=k(I-1,)=k(2zR~1)

- Vi nhonén: sinEx %=L poprr—1)AL (1)
2 2 2R R

- Hop luc F tac dung lén A/ dong vai tro lyc hudng tam nén:

F =Amo’R = ’;'—ARl.afR (2)
T

- T (1) va (2), ta duge: k(2ar—1) 2L =MAL g
R 27R



27k,

>R=——"77—.
4’k — mew’
A o o A 1a 2
Véy: Ban kinh cua vong day 1a R =— hly =
47k —mao
36. Hai qua ciu co khdi luong m, =150g va m, =200g nbi voéi p

nhau bang s¢i day nhe khong dan ¢ chiéu dai / =1m. Day dugc

vat qua mot rong roc nhe nhu hinh v&. Quay gia treo rong roc W g,

Y . LA A y A Re 7 |
quanh truc thang dung véi toc do goc khong do1 @ = 6rad/s. Céc m, ! m;
qua cdu bj tach ra va chuyén dong tron dau trén cac mit phang NS

nam ngang. Ldy g =10m/s*>. Tinh:
a) Chiéu dai cac doan day 7, /.
b) Ban kinh quy dao cta cac qua cau.
(Trich dé thi Olympic 30/4, 2010)
Bai giai
a) Chiéu dai cac doan day 7, /,
- Céc lyc tac dung 1én hai vat: vat 1 (trong luc Pi, luc cing Tl); vat 2 (trong luc P,, luc cang Tz).

- Ap dung dinh luat 2 Niu-ton cho mdi vat:

+ Vat1: Pi+Ti=mga, (1)
+Vat2: P, +T2=m,a, 2)
V6i T,=T,=T

- Chiéu (1) va (2) 1én hai phuong (nam ngang va thang ding), ta dugc:

Tsina, = mo’R, = mw’l sina, 3)
Tsina, =m,w’R, =m,w’ (I -1)sina,
T'cosa,—F =0
{Tcosozl2 —11’2 =0 *) T T
T 2
|
T =mao’l |2
- Tfr(3):{ b R bR
r=mao (I-1) m ] __l m;
< ml =m,(I-1) =y
P {rt] ﬁ'\
N N T B ’

m,+m, 1504200



va [, =1-0,571=0,429m
Vay: Chiéu dai cac doan day 1a /, =0,571m va 1, =0,429m.
b) Ban kinh quy dao cua cac qua cau

- Tw: T=me’l,=0,15.6°.0,571~ 3,086 N.

- Tu (4) ta duoc:
cosq, =& _O15.10 0,486 = a, ~ 60°55".
T 3,086
2.1
cosa, =8 _ 0210 cag o ~ 49936,
T 3,086

Suy ra: R =/ sine, =0,571.sin60°55'~ 0,499m
R, =1, sina, =0,429.5in49°36' ~ 0,327m
Viy: Ban kinh quy dao cta cac qua cau la R =0,499m va R, =0,327m.

37. Ba chét diém m,, m,, m, dat trén mat ban nam ngang khong ma sat, lién két voi nhau bang ba soi
day manh co cing do dai / (ba chit diém & ba dinh cta tam gidc déu). Mit ban quay déu vé6i van
tdc goc @ quanh mot truc thang ding di qua khdi tAm ciia ba chit diém (trong lac quay hé chat
diém gitt nguyén cu hinh tam giac déu). Tim luc cing cua cac soi day.

Bai giai
Goi G 1a khéi tAm cua hé. Chon hé toa do Oxy voi géc toa d6 O 1a khdi tam cua m,.

- Toa d6 cta khdi tam G la:

—+

M, X, + MyX, ", 2 myl (m, +2m,)l

x = = =
G
m +m,+my;  m+m,+m;  2(m +m,+m,)
m,y, m,l cos30° ANE

yG = = =

m +m,+m, m+m,+m, 2(m +m,+m)

- Phuong trinh chuyén dong ctua m; : y 4

Pl"'T21+T31:m1a (1)

VOi: a=w’r va r=0G.
- Chiéu (1) 1én hai truc Oy va Ox, ta duoc:

T, c0s30° = ma’rsina = ma’y,




2 mzl\/g

) m,@ >
o MOV _ (m, +m, +m;)
21 0
cos30 3
2
= g
m, +m, +m;

Va: T,,sin30° + T, = m@’r cosa = m,@’x,,

. m, +2m;)l mm 1
=T, =ma’x, — T, sin30 = mw’. (m, L 2w’ —
2(m, +m, +my) m +m,+m, 2
mm
=T, =—" gy
m, +m, +m,
- Phuong trinh chuyén dong cua m,: P,+T, +T,, = ma (2)
- Chiéu (2) Ién truc Oy, ta dugc:
T,,c0s30° = mw’rsin B =m0’y
23 3 3 G
e mzl\/g
2 3 N
_M0 ys _ 2m +my+my)  mymy 2
=7, =% % _ - o
c0s30 NE) m, +m, +m,
2
Vay: Luc cang cua cac soi day la:
mm mm m,m
T, = 2w’ T, = S @’ T, = 23 o’
m, +m, +m; m, +m, +m, m, +m, +m,

38. Trén mit phang nim ngang, nhan c6 hai dia tron 4 va B dat
tiép xuc nhau. Mot day nhe, khong co gidn, budc ¢b dinh ¢ hai
dau vao hai dia tron nhu hinh v&. Tai thoi diém t,=0, dia 4
c6 ban kinh R, bat diu quay nhanh dan déu quanh tryc thang

dung c6 dinh di qua tdm dia. Tai thoi diém ¢ dia tron nhé c6

ban kinh » tach khoi dia tron 16n. Tinh géc ma dia tron 16n da
quay trong thoi gian #. BO qua ma sat gitra hai dia tron, cho A
rang khdi lugng cac dia tron déu tap trung o tAm cua chiing.
Bai giai
Chon gdc thoi gian luc dia 4 bat dau quay. Tai thoi diém ¢ van toc goc cia dia 4 1a: o, =ar («

1a gia tbc goc cua dia).



- Khi dia 4 quay quanh tryc O, thi tim O, cua dia B
cling chuyén dong trén cung tron co tim O ,» ban kinh
(R+r) va cung van téc goc @. Van toc dai, gia toc
huéng tam va gia tc tiép tuyén cua dia B khi d6 la:

v, =(R+r)o, =at(R+r)

2
Vi

2
a, = =w (R+r
ht (R+I’) t( ) A

t

a =£=a(R+r)
t

- Céc lyc tac dung 1én dia B la: trong luc p; luc cing diy 7 va phan lyc O do dia 4 tac dung lén
dia B.
- Ap dung dinh luat IT Niu-ton cho dia B: p+T+Q0=ma (1)

- Chiéu (1) 1én hai truc Ox va Oy, ta duoc:

T cos B—Q=ma,, =ma] (R+7r) (2)

T'sin f=ma, =ma(R+r) 3)
I ) . _Q+ma)t2(R+r)_ 0 2

Tu (2) va (3) suy ra: cotff = maRir) - malRer) +at

- Tai thoi diém ¢ dia B tach khoi dia 4 nén 0 =0. Khi d6: cot 8 = ar*

- GoOc ¢ madia 4 quay duoc trong thoi gian ¢ 1a: ¢ =% at’ = 00; B .

JR+r?—R [ +2Rr

2 I (A vudng MO,0,).

Véi: cot g =

Nrt+2Rr

2R

2
A . N N 1 A . \ Nr +2R
Vay: Goc ma dia tron 16n da quay trong thot gian ¢ 1a ¢ = %
39. Mot vanh tron dugc giir yén trong mit phang thing ding trén mot mat
phang ngang. Tai diém cao nhat cua vanh c6 mot vong dém nho khéi

luong m. Truyén cho vong dém van toc dau v, theo phuong ngang



(song song v6i mit phang chira vong). Vanh tron khong chuyén dong. Bo qua ma sat giita vong
dém véi vanh. Xac dinh:
a) Hudng va d¢ 16n cua lyc ma vanh tac dung 1én vong dém.
b) Hudng va d6 16n cua lyc ma sat ma mit phang ngang tac dung 1én vanh.
Xét truong hop dac biét v, =0.
Bai giai
a) Hudng va d¢ 16n cua luc ma vanh tac dung 1én vong dém
Xét vong dém tai vi tri « (hinh v¢).
- Céc luc tac dung I1én vong dém: Trong luc P; phan lyc O.

- Phuong trinh dinh luét II Niu-ton cho vong dém:

Q

P+0=ma.
- Chiéu hé thirc trén 18n tryc hudng tam, ta duogc:

Pcosa—Q =ma,,.

VZ VZ
S 0=mgcosa—m—=m| gcosa —— 1
Q=mg 7 g 7 (1

Véi: v —v =2gR(1-cos )
=V =v, +2gR(1-cos )

- Thay vao (1), ta duogc:

2 B 2
Q=m£gcosa—v° +2gRg Cosa)]:m(3gcosa—‘%—2gJ (2)

- Nhan xét: Tir (2) ta thiy:
+ Néu v, <+/gR:0>0Va, O ludn hudng xa O.
+ Néu v, =0: Ban dau, & nhé: 0>0: O ludn huéng xa O, dén khi « :arccosg thi 0 =0.

2
Vay: Luc ma vanh tron tac dung 1én vong dém la O = m{3 gcosa —%— 2 gj va lud c6 hudng xa O.
b) Huéng va do 16n cua lyc ma sat ma mit phang ngang tac dung 1én vanh
- Khi vong dém truot theo vanh vé phia trude thi vanh c¢6 xu huéng truot vé phia sau nén liwc ma sat

giita vanh va mit phang ngang s& hudng vé phia trudc.



- Do 16n cia lyc ma sat va mit phang ngang tac dung 1én vanh (b6 qua khédi luong cua vanh): Do

vanh khong truot nén do 1a ma sat nghi véi do 1om:
VZ
Jus =Nsina =Qsina = m(3g008a—7ﬁ’—2gjsina

Viy: Luc ma sat ma mit phing ngang tac dung 1én vanh 1a ma sat nghi c6 huéng vé phia trudc va

c6 d6 16n can bang vai thanh phan lyc do vong dém tac dung 1én vanh theo phuong ngang:
V2
S = m[3gcosa —??—2g]sina

40. Mot dau may xe ltra nang 40 tan, trong luong chia déu cho 8 banh xe. Trong d6 c6 4 banh phat
dong. Pau may kéo 8 toa, mdi toa ning 20 tin. Hé sb ma sat giira banh xe v6i duong ray 1a 0,07.
Bo qua ma sat & cac 6 tryc. Trén tran toa xe c6 mdt qua cau nhé khdi luong 200g treo bang day
nhe, khong dan. Cho g =10m/s’.

1. Tinh thoi gian ngén nhat ké tir lic khoi hanh dén luc doan tau dat van tbe 20km/h. Tinh goc léch
ctia day treo so v6i phuong thang ding va lyc cang cua day treo.

2. Sau thoi gian trén, tau him phanh. Biét rang ltc ndy dong co khong truyén lyc cho cac banh. Tinh
quing dudng tau di tir lic him phanh cho dén luc dung; goc l1éch cua diy treo so voi phuong
thang dtmg va lyc cang day trong 2 trudng hop:

a) Chi hdm cac banh ¢ dau may.

b) Ham tit ca cac banh cua doan tau.

(Trich dé thi Olympic 30/4, 2007)
Bai giai

1. Thoi gian ngan nhat ké tir lac khoi hanh dén lic doan tau dat van téc 20km/h

Goi M, 1a khéi lugng ddu may, M, 1a khdi lugng céc toa tau.

- Luc phat dong chinh luc ma sat tdc dung 1€n 4 banh & dau tau nén:

_kM,g 0,07.40.10°.10

Fo=f= > =14.10°N

- Gia toc cuc dai ma tau dat duoc:

_F, F, 14.10°

a. . = = = 3 3 =0,07m/s’.
M M,+M, 40.10°+160.10

- Thoi gian ngan nhat ké tir lac toa tau khéi hanh: v, =v, +a__¢

max "~ min



=it  =— :5’55:79,4s:1ph 15s
07

- Goc léch « cua day treo va lyc cing ddy: DAy treo bi léch vé phia sau (so véi vén toc).
+ Vi m<<M nén khong anh huong dén gia téc cua tau.

+ Trong hé quy chiéu gan voi tau, vat m chiu tdc dung cua 3 luc, voi:

P+T+F,=0.
F
Ta co: tanq = —& = mo _ Fmax _ 0,07 =0,007 = a =0,4°.
P mg g 10
Mit khic: cosa=L o=t M8 _ 0210 _, 50,
T cosa co0s0,4° cos0,4°

Vay: Thoi gian ngan nhat ké tir luc khoi hanh dén lac doan tau dat van toc 20km/h 1a ¢ =79, 4s;
gdc 1éch cua day treo so voi phuong thang dimg va luc cing cia day treo 13 0,4° va 2,0002N.

2. Quéng duong tau di tir lic him phanh cho dén lic dimg; goc léch cia day treo so v6i phuong
thang dtng va lyc cing day

a) Truong hop him ¢ dau may: Lic ndy tau chuyén dong cham dan déu:

+ Gia toc cua tau: g, = - Jus _FM,g _ 0,07.40.10 —0,14m/s*
M M 200
2 2
+ Khi dimg, v=0: s, = -~ =——>5>__110,23
20, 2.(-0,14)
F _
+ Goc léch: tang, =—£="% = 014 _ 4.014
P mg 10
= a,=7,97° va day treo 1éch vé phia trudc.
+ Luc cang day:
\ P P ,2.1
Tl cosat, =—=>T = __mg _ 0210 _, 95y
1, cosa, ¢0s7,97° cos7,97°

Vay: Khi lyc him ¢ dau tau thi quing duong tau di tir lac him phanh cho dén lic ding la
110,23m; goc 1éch cua day treo so véi phuong thang dimg va luc cang day 1a 7,97° va 2,0195N.

b) Khi him tit ca cac banh:

+ Gia tdc cia tau: a :—@:—kM—g——kg:—0,07.10:—0,7m/52
M M

. v 5,55
+ Khi dung, v=0: s2:—2 :—2( 07):22,05m
a, (=0,




A F, -0 1A Al A .
+ Goc lgch: tana, =—L = may, 0.7 _ -0,07 = o, =4° va day treo 1éch vé phia trudc.
P mg 10
< A \ P P 0,2.10
+ Luc cang day: Tu: cosa, =—=T, = =& __ =2,005N
T, cosa, cos4° cos4°

Vay: Khi lyc hdm ¢ dau tau thi quing dudng tau di tir 1ac ham phanh cho dén luc ding 12 22,05m;
goc 1éch cua day treo so voi phuong thing ding va liuc cing day 1a 4° va 2,005N.

41. Mot cai ném khdi lwong M =5kg c6 miat AB nghiéng goc
a =30°, dugc dit trén mot mat san nhin nam ngang. Trén
mit AB cia ném co6 dat hai vat c6 khoi luong m, =4kg va

m, =2kg ndi v6i nhau bang mot soi diy khong dan vat qua

mat rong roc nho gan vao dinh 4 cta ném (hinh v¢). P
Bé qua khoi lugng, ma sat & rong roc va ma sat gitra cac vat véi ném. Tinh gia toc ctia mo1 vat doi
vGi san. Lay g =10m/s’.

Bai giai

Chon hé quy chiéu gan v6i ném, chidu duong 13 chiéu chuyén dong cta vat m,. Phuong trinh dinh
luat II Niu-ton cua cac vat theo phuong song song va vudng gdéc voi mat ném:
- Vat m;: F,+PBsina-T =ma, (1)

va: O =Bcosa—F, sina (2)



- Vatm,: -F,-Psina+T, =mya, (3)
va: O, =P cosa—F,sina 4)
V6i: T, =T,=T; a =a,=a;, F,=ma,; F,=ma, (a,: giatoc cua ném doi voi dat)

o vA A m,—m
- Tu cac hé thurc trén ta dugc: a =—1—-2

(gsina+a,cosa) (5)
m, +m2

- Xét chuyén dong ctua ném ddi v6i san. Phuong trinh dinh luét II Niu-ton cho ném:
P+0+2T+Q,+0, = Ma, (6)
Vi Ql':Ql;Q;:Q2:(Q1+Q2)sina—2Tc0sa:Ma0 (7)

- Tu (1), (2), (3), (4): 2T =(m, +m,)(gsina +a, cosa)— (m, —m,)a

Va 0 +0,=(m +m,)(gcosa—a,sina) (8)
- Tu (7) va(8): a, =22 gcosa (9)
m1 + m2

(ml _mz)(M+m1 +m2)

- Tu(5)va(9): a=
() ©): a (ml+m2)(M+m1+m2)—(m1—m2)2cosza

gsina

L (4-2)(5+4+2)
T (442)(5+4+2)—(4-2) cos>30°

10.sin30° = 19 (m/s”)
63

- Thay gia tri ciia a vao (9): q, = 472 10 6300 = ﬁ =0,5(m/s”)
4+2 63 189

- Gia téc cua m, ddi véisan: @ =a, +a, < a’ =a’ +a, —2aa, cosa

2
s =L +O,52—2.M.0,5.£=1,8:>a,'=1,34(m/52)
63 6377 2

Vay: Gia téc ctia m,, m, d6i v6i dat 1a: a) = a =1,34(m/s?).

42. Mot tAm van B dai [ =1m, khéi lugng m, = lkg dugc dat

1én mot mit phang nghiéng 30° so véi phuong ngang. Mot

vat 4 c6 khdi luong m, =100g duoc dat tai diém thip nhét A
ciia B va duoc nbi véi B bang mot soi diy manh khong dan B

vét qua mot rong roc nhe, gan c¢d dinh & dinh ddc. o

Cho g =10m/s’ va bé qua moi ma sat. Tha cho tdm vén truot xudng goc.
a) Tim gia toc cia 4, B. Tinh lyc do B tac dung 1én 4, luc do mat phang nghiéng tic dung lén B

va lyc cang cua day noi.



b) Tinh thoi gian dé A4 roi khéi van B.
(Trich dé thi Olympic 30/4, 2009)
Bai giai

a) Gia toc clia 4, B; luc do do B tac dung lén 4; lyc do mit phang nghiéng tac dung 1én B va luc
cing cla day ndi.

- Chon h¢ tryc toa dd Oxy nhu hinh vé. Céc lyc tdc dung lén hai vat:
+Vat 4: Trong luc f’l; phan luc Ql; luc cang Tl
+Vat B: Trong luc B; phan luc Q,; luc cing T,; 4p luc N.

- Ap dung dinh luat II Niuton cho hai vat (¢, =a, =a; T,=T,=T; N=0,):
+Vat 4: P+Q,+T =m (1)
+Vat B: P,+Q,+T,+ N =m,i (2)

- Chiéu (1) va (2) 1én hai truc Ox va Oy cua hé toa dd Oxy, ta duogc:
Psina-T=ma (3)
P sina—-T=m,a (4)
O =mgcosa (%)

0, =N+m,gsina =0, +m,gsina (6)

- Tu (3) va (4) ta dugc:
_ . _ . O
g (m,—m,)gsina _ (1-0,1).10.sin 30 — 4 1m/s?
m, +m, 1+0,1

- Tu (5) va (6), ta dugce: Q, =0,1.10.cos30° = 0,87 N;
0, =0,87+1.10.sin30° = 5,87 N.

- Tu (3) ta dugce: T =m,(gsina—a)=0,1(10.sin30°—4,1) = 0,9N.
Viay: Gia toc ciia 4, B 1a a=4,1m/s*; lyc do B tac dung 1én 4 1a Q; lyc do mit phang nghiéng
tdc dung lén B 1a Q, =5,87N va luc cang cua day nbila 7=0,9N.

b) Thoi gian dé 4 roi khoi van B

- Trong thdi gian 4 truot trén B, tong quing duong do 4, B thuc hién dugc bang khoang cach tir

vi tri ban dau ctia 4 dén mép trén ctia B va bang 1m. Quing duong A truot trén B:

1
s =E(a1 +a)t’ =at’



- Thoi gian A4 truot trén B la: tz\/E: /ﬁ =0,49s.
a 5

Vay: Thoi gian dé 4 roi khoi van B 1a ¢ =0,49s.

M2

43. Cho co hé nhu hinh vé&. Rong roc c6 khdi lugng khong dang

Kké, day ndi nhe va khong dan, m, =2kg; m, =1lkg; hé s6 ma sat m,

truot gilta m, va mat ban ¢d dinh 1a 4, =0,2; h¢ s6 ma sat
truot gitta m, voi m, 1a 4, =0,4; 1dy g =10m/s’. Hé duoc tha
cho chuyén dong tir trang thai nghi.
a) Xac dinh m, dé no khong truot trén m, khi h¢ chuyén dong? ™
b) Tim m, dé gia toc cia m, bang mot nira gia tdc cia m, khi hé chuyén dong? Khi d6 gia téc cua
m, bang bao nhiéu?
(Trich dé thi Olympic 30/4, 2012)
Bai giai
a) Xéc dinh m, d¢ n6 khong trugt trén m, khi h¢ chuyén dong
Gia str m, khong trugt trén m, khi hé chuyén dong.
- Chon chiéu (+) 1a chiéu chuyén dong cuia hé (hinh v&); a 1a gia téc cua hé.
- Céac ngoai luc tac dung 1én hé: cac trong luc B, P, P; cac phin luc O,,, O; luc ma sat F,,.
- Ap dung dinh luat IT Niu-ton cho hé:
R+P+P+0,+0+F,=Ma (1)
- Chiéu (1) 1én chiéu (+) da chon, ta dugc: P, - F,, = Ma = (m, +m, +m,)a.
< mg—p g(m, +my) =(m; +m, +my)a

_mg—pug(im,+m;) 2.10-0,2.10(m,+1) 18-2m,

— m, +m, +m, 2+m,+1 3+m, @)
- Ap dung dinh luat IT Niuton cho vat m,, ta dugc: P—T = mya.

=>T=mg-ma=2.10-2a=20-2a (3)
- Ap dung dinh luat II Niuton cho m,, ta dugc: T—F, , = ma.

=F ,=T-ma=20-a(2+m,) (4)

- Vi m, khong truot trén m, nén: F, , < y,m,g =0,4.10m, = 4m, (5)

ms2 —



o 20—a(2+m,) < 4m, <20~ 572" 5

m,

—3-4/57 . —3+4/57
— (loai); m, > — (kg).

< m;+3m,—12>0=>m, <
- Mait khéc, tir (2) ta cd a >0 < m, <9%kg.

Vay: Dé m, khong trugt trén m, khi hé chuyén dong

thi: )
ﬁs% <9 (don vi 1a kg). om g
b) Tim m, dé a, =~a, va tinh a,
2 : miF
bat a4, =a, =2a; a,=a; luc ma sat gitta m, v4i san la . T
F, ., gita m, v6i m, 1a F, , va F,,. (F,,=F,,). m,
- Cac luc tac dung vao cac vat (theo phuong chuyén
dong) nhu trén hinh v&: (T, =T, =T). P
- Ap dung dinh luat IT Niu-ton cho mdi vat, ta duoc:
+ Vatl: mg-T=m2a (6)
+ Vat2: T-F, ,=m,2a (7)
+ Vat3: F ,—F ,=ma (8)
Voi: F ,=F,, =umg, F .=uN, =pu(m,+m)g 9)
- Thay (6) va (9) vao (7) va (8), ta duoc:
m(g+2a)— u,m,g =m,.2a (7°)
Hymag — pi(my +my)g = mya (8%)

< 2.(10+2a)-0,4.10.m, =2m,a; 0,4.10.m,—0,2.(m,+1).10=a
< 20+4a—-4m, =2m,a; 2m,-2=a
< m;+2m,—7=0=m, ~1,83kg; m, =-3,93 (loai)

=a=2.1,83-2=1,66m/s’; a,=2a=2.1,66=3,32m/s".

Vay: Pé q, :%az thi m, = 1,83kg va lic d6 a, = 3,32m/s’.



44. Chon co hé nhu hinh v&. Hé s6 ma sat gitra vt m va ném
1a k. Boé qua khdi lugng cua day, cia rong roc; ma sat gitra
M va mit phing ndm ngang khong dang ké. Diy khong
dan. Khi m truot trén M thi gia tbc cua m ddi voi mat

phang nam ngang 13 ao.

. 4 , A g4 A M o, A
Xéc dinh ti s0 khoi lugng — cia ném va vat.
m

Bai giai
Chon hé quy chiéu gin v6i mit phang nim ngang. Goi a 1a gia téc cia ném M.
- Khi m truot xudng thi M chuyén dong sang phai, ta co: a, = a2 (1)
- Phuong trinh dinh luat II Niu-ton cua cac vat:
+ Vat m: p—T—-F,_ =ma; V61 F, =kn
+ Vat M: T"-n=Ma; V6i n=ma; T=T"
mg—-T—kma=ma (2)
T —ma=Ma 3)
- Tu (1), (2) va(3) suy ra:

_ g
a=—=%— (4)
24+k+—
m

- T (1) va @) suyra: L-8Y2_0ip
m

a,

A » A 14 Ae M o, oA M 2
Vay: Ti s6 khoi lugng — ctianém vavatla —= g\/_ —(2+k).
m m a,

45. Trén mit ban nam ngang nhin, c6 mot chiéc xe khdi lwong m. Trén xe c6 hai khéi 14p phuong,
khéi 5Sm va m duoc ndi voi nhau bang mot soi ddy khong dan, vt qua mét rong roc co khoi
lwong khong dang ké.

Nguoi ta kéo rong roc bang mot lyc F khong ddi theo Sm

phuong ngang nhu hinh v&. Hé sd ma sat giita xe va khoi m F

l1ap phuong 1a g = 1, =0,1. m ]

a) Hoi d0 16n ciia F bang bao nhiéu thi xe ¢6 gia tdc a =0,2g.

b) Khi ay gia toc ctia cac khoi va cua rong roc bang bao nhiéu?



Bai giai
a) Do 16n cia F dé a=0,2g: Co thé xay ra cac truong hop sau:
- Trudng hop 1: Hai khéi 14p phuong cing chuyén dong, khi d6 luc ma sat tac dung 1én khéi 5m va

m 14 ma sat truot va ¢6 do 1ém 1an luot la: F

o =5umg, F . =umg. Theo phuong ngang, phuong

ms2

trinh dinh ludt II Niu-ton cho xe (F’,,, =F, ; F’, ., =F,,):

ms1? ms2

F +F

ms1 ms2

=ma < Sumg + umg = ma
a=6ug=60,1.g=0,6g>0,2g: loai (khong thoa man yéu ciu cua dé bai)

- Truong hop 2: Hai khéi 1ap phuong déu ding yén d6i véi xe (F,,, F,,: ma sat nghi). Theo

msl> = ms2 *
phuong ngang, ta co:

+Khéi Sm: T—F , =5ma.

msl —

+Khéi m: T—-F  =ma. Sm

ms2

=F F

ms2

E | @ - g :
+ Xe Fmsl +Ens2 =ma (2) " I > A

\ \ , 5 \
- Te(l)va(2)taco: F,, = ma ma F ., <umg:

=4ma (1)

msl

ms2 —

%a < ug hay a<0,04g: loai (khong thoa min yéu ciu cta dé bai)

- Truong hop 3: Khéi 5m dung yén so voi xe, khdi m Sl i
m -
, . F
chuyén dong trén (F,, : ma sat nghi; F,: ma sat truot). B L
oL : ] m
,- nsk I.-\. )
Theo phu:()‘ng ngang, ta co: W@G’// T /@"f T
Ae F
+ Khoéi 5m: T—-F, , =5ma, T:? (3)

+ Xe: F +F

msl ms?2

=ma va F , =umg (4)
- Tu(3)va4)taco: F=2(6ma—pumg)=2,2mg.
Vay: Dé xe o gia tbc a=0,2g thi F=2,2mg.

b) Gia toc cua cac khoi va cua rong roc

F
o . T Hmg
- Giatoc cua khoi m: a, = =g (a,>a)

- Day khong dan nén: a,,, =-qa,, < (a,-a,)=—(a,—a,)



_a+ta :O,2g+g:0 6g

=a,
2 2

Vay: Gia toc cua khdi m 1a ¢, = g va gia tc ctia rong roc 1a a, =0, 6g.
46. Mot cai ném nhéan khéi luong M, goc day «, ban

dau dung yén trén mot mat ban ndm ngang. Khoi

1ap phuong khéi lwong M nim tiép xtc v6i ném

trén mit ban nay (hinh v&). Hé s6 ma sat giita khoi

1ap phuong va mat ban 1a .

Trén ném nguoi ta dat mot xe kéo khdi lugng m, xe kéo co thé trugt khong ma sat trén mat ném.
Tha xe kéo cho né chuyén dong khong van tc tir dau dinh ném. Tim vén téc xe kéo khi no dén
chan ném néu dd cao cta ném 1a A.
Bai giai

Goi a 1a gia toc ciia ném va khoi 1ap phuong; goi a,, 12 gia toc giita xe kéo voi ném. Chon hé quy
chiéu gan v6i ném va khéi 1ap phuong.

- Céc lyc tac dung lén xe kéo: trong luc p ; phan luc le; lyc quén tinh ]7“[” .

- Phuong trinh dinh luat 2 Niu-ton cho xe kéo m:
p+O+F,=ma, (1)

- Chiéu (1) 1én hai phwong Ox va Oy, ta dugc:
psina +F, cosa =ma,
< mgsina+macosa =ma,, (2)

va O, —Pcosa—F, sina=0

< 0, —mgcosa—masina =0 3)
- Céac phuong trinh can bang cho ném va cho khéi 1ap phuong:
+ Ném: N, sina—-Qsin2a-Ma =0 (4)

(0 1a phan lyc ctia khéi lap phuong tac dung 1én ném; N, = 0,, 14 ap luc ciia vat m 1én ném)
+ Khdi 1ap phuong: Nsin2a—F, —Ma=0 (5)

va Q> =Mg+ N cos2a (6)

((5): phwong ngang; (6): phuong thang dimg; ©’’: phan lyc ctia mat ban 1én khdi 1ap phuong; N :

ap luc ciia ném 18n khéi 1ap phuong).



Tu (5), (6):
Nsin2a — u(Mg + N cos2a) = Ma (7)

mgsinacosa(l— j—,uMg

tan 2«

Tu (3), (4), (7) ta dugc: a=
M(Z— K j+msin2a(l— K )
tan 2« tan 2

Tu (2): a, =gsina+acosa
Diéu kién dé ném va khdi 1ap phuong chuyén dong la:

msin2a
a>0=> u< =
H 2M +mcos2a Ho

Bién luan:

Néu p < u, thi ném va khéi lap phuong cung chuyén dong véi gia toc:

mgsinacosa(l— # j—,uMg
tan 2a

M| 2- # +msin’ al|1- #
tan 2a tan 2

Khi vat td1 chan ném:

a=

A A o , A: g+ A 2h )
Van toc cua xe kéo m doi1 voi ném: v, =,/2q, :\/ ——(gsina +acosa)
sina
A A 5 A \ 7. v a v,,a
Vantoc cianémla v voi: —=—=v=-12-
V12 a12 a12

Vén toc ctuia xe kéo m do6i vai dat: v, = \/v122 +v* + 2w, cosa
Néu g > p, thi ném va khoi lap phuong khong chuyén dong.

Khi d6 vat d6 m truot trén ném voi gia toc a =gsina; van téc cua m khi dén chan ném la
v, =+/2gh.

A A LA , Y A A Ao g A 1s 2h .
Vay: Van toc xe kéo khi n6 dén chan ném do6i voi ném 1a v, =/2a,,s = \/.—(g sina +acosa);
sina

dbi voi dat1a v, = \v3 +v* + 2w, cosa (néu ném chuyén dong) va v, =/2gh (néu ném dimg yén).



2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 9: CHUYEN PONG TRONG HE QUY CHIEU KHONG QUAN TINH

47. Mot dau méy xe lira ning 40 tan, trong lugng chia déu cho 8 banh xe. Trong d6 c6 4 banh phat dong. Dau
may kéo 8 toa, mdi toa nang 20 tin. Hé s6 ma sat giita banh xe v6i duong ray 1a k =0,07. B6 qua ma sit &
cac 6 tryc. Trén tran toa xe c6 mot qua ciu nho khéi lugng m =200g treo bang diy nhe, khong dan. Cho
g =10m/s’
a) Tinh thoi gian ngan nhat ké tir lic khoi hanh dén luc doan tau dat van téc 20km/h. Tinh goc léch cua day
treo so v6i phuong thiang dtng va luc cing cta day treo.
b) Sau thoi gian trén, tdu hdm phanh. Biét ring luc ndy dong co khong truyén luc cho cac banh. Tinh quing
dudng tau di tir lac hdm phanh cho dén lic dimng; goc 1éch cua day treo so v6i phuong thing dimg va luc
cang ddy trong truong hop chi ham cac banh ¢ dau may.

Bai giai
a) Thoi gian ngan nhat ké tir luc khai hanh dén lac doan tau dat van téc 20km/h
- Luc phat dong chinh Ia luc ma sat tac dung 1€n 4 banh & dau tau:

kM,g 0,07.40.10°.10

. =14.10°N
2 2

- Gia toc cuc dai ma tau dat duogc:

F.  E, 14.10°

Aax =7, = = 3 3 =0,07m/52
M M, +M, 40.10° +8.20.10

- Thoi gian ngan nhéat dé doan tau dat dén véan téc v = 20km/h = 5,55m/s;

v—=v, 555-0
t = =
™ a 0,07

max

=79,4s=1phuat 15 s

- Goc Igch cua day treo va luc cang day:

Tau chuyén dong vé phia trudc voi gia toc a > 0 nén day treo bi I¢ch
v€ phia sau (so v&i van toc).

(+)

+ Vi m < M nén khong anh hudng dén gia toc cua tau.

1

+ Trong hé quy chiéu gin véi tau, qua cau chiu tac dung cua 3 lyc:

Trong luc ﬁ; luc cang T va luc quan tinh ﬁqt .Ttr diéu kién can b?mg

cua qua cau, ta co:

E
tan o = -2 = Mmax _ Doan _ 0,07 =0,007= a=0,4°
P 10

mg g




mg  0,2.10

P
Mait khac, cosao=—=T=
cosa.  cos0,4°

=2,0002N

Vay: Thoi gian ngfm nhat ké tir lac khoi hanh dén lac doan tau dat van téc 20km/h 1a t . =79,4s;g06c léch
ctia dy treo so voi phuong thang dimg 13 o = 0,4° va lyc cang cia day treo 1a T = 2,0002N.

b) Quang duong tau di tir lic hdm phanh cho dén luc dimg; goc 1éch cua day treo so voi phuong thang dimg
va luc cang day

- K& tir lac ham phanh, tau chuyén dong cham dan déu

—f. —kM,g -0,07.40.10"10

+ Gia toc clia tau: a, = —m! = : - =—0,14m/s’
M M 40.10° +8.20.10
, _ . . —v:  —5,55°
+ Khi dung lai, van toc cua tau bang 0 nén: s, =—L-= : =110,23m
2a, 2.(—0,14)

+ Goc léch day treo: Tau chuyén dong vé phia trudc véi gia tdc a <0 nén day treo bi 1éch vé phia trude (so

v6i van toc).

tana, =D 3 016014 g —7,07°

mg g 10

< A (+)
+ Luc cang day: —>

|

T = P __mg _ 0,2.10 —2.0195N
cosa, cosa, co0s7,97°

Vay: Quing duong tau di tir lic ham phanh cho dén luc ding la
s, =110,23m; goc léch cua day treo so voi phuong thing dung 1a o, =7,97° va luc cang day luc nay la
T, =2,0195N.

48. Mot ném khdi luong M =1kg dat trén banh xe, ném co A
mat AB dai 1m va nghiéng goc a =30°. Ma sat gitra banh xe N

va san khong dang ké. Tir A tha vat khdi luong m = lkg truot

xudng déc AB. Hé s6 ma sat giita vt m va mit AB 1a k=0, 2.

Bo qua kich thudc vat m. Tim thoi gian dé vat m dén B va

trong thoi gian d6 ném di dugc doan duong dai bao nhiéu?
Cho g=10m/s’

Bai giai
Vi khéi tim hé khong dich chuyén theo phuwong ngang nén khi m truot xudng ddc thi M chuyén dong sang
phai.
- Trong hé quy chiéu gan véi ném:

+ Phuong trinh dinh luat II Niu-ton cho chuyén dong cua vat m:



131+61+Fms+iiq:m£ (1)
- Véi: a la gia tbe m d6i voi M, a, la gia tbe M ddi véi san.
+ Chiéu (1) xudng hai tryc Ox va Oy, ta duoc:

F sina+Q, —P cosa=0

= Q, =m(gcosa —a,sina)

F cosa+P sina—F

msl

=ma;F, =ma,

< ma, cos o +mgsin o —kmg(cosa—a, sina)=ma

=a=a,(ksina+cosa)+g(sina—kcosa) (2)
- Trong hé quy chiéu gin véi san:
+ Phuong trinh dinh luat IT Niu-ton cho chuyén dong cta ném M:
P, + 62 + N + Fme2 = May 3)
+ Chiéu (3) xudng phwong nam ngang, ta dugc: (N1 =Qi;F ., =F ) :
N,sina—F , cosa=Ma,

< mg(coso—a,sina)sina—km(gcosa—a,sina)coso = Ma,

= mg(coscxsinoc—kgcos2 a) = (M+msin2 oc—mksinoccosoc)ao

3(1 3
1.10. £ —-0,2. £
mg cos o.(sin o — kcosoc) 5
=a, = =2,43m/s
M +msina(sina—kcosa)
-0, 2 —
- Thay vao (2), ta dugc: a =2,43. ( 23] (——0 2. \/25] 5,62m/s’

- Thoi gian vét di hét doan AB 1a: t =, / = s, 6 = 0, 6s.
a \}

- Quang dudng ném chuyén dong s = %aot2 = %2,43.0, 6° =0,43m.

Vay: Thoi gian dé vat m di tir A d&én B 1a t=0,6s va trong thoi gian d6 ném di duoc doan duong dai
s=0,43m.

49. Ném c6 khdi luong M, mat AB dai / nghiéng mot goc so voi phuong ngang. Tir A tha vat khdi luong m
khong van toc dau. Bé qua ma sat M vé6i san va giita m véi M.

1. Tinh gia tdc ctia M.



2. Tim thoi gian m di tir A d&én B.

Bai giai
1. Gia téc ciia M
- Khi m di xudng thi M chuyén dong sang trai.
-Goia la gia téc ciia m ddi voi M; ao 1a gia toc cia M ddi véi san.
- Trong hé quy chiéu gan v&i ném, ta co:
§1+61+15q:m5 (1)
- Chiéu (1) 1én hai phwong Ox va Oy, ta dugc:
P sino+F, coso = ma <> mgsina +ma, cos o = ma
= a=gsina+a,cosa (2)
va =P cosa+Q, +F sina=0< —-mgcosa+Q, +ma,sina=0
= Q, =m(gcosa —a,sina) (3)
- Trong hé quy chiéu gén véi san, ta co:

fsz + 62 + Nl = Mao (4)

- Chiéu (4) 1én phuong ndm ngang, ta dugc: N, sino =May;N, =Q,.

N,sinaa m . .
=a, = =—(gcosa—a,sina)sina
M M

mg coS O..Sin o
= a, =S 2020 (5)

M + msin® o

. A, . mg cos a..sin o
Viy: Giatoccuiamla a, = g—2
M +msin” a

2. Thoi gian m di tir A dén B.

mg cos” a.sin o

- Thay (5) vao (3) ta dugc: a=gsina + —
M+msin“ o

gsina _ gsina(M+m)

—a=

_M—‘Z[Mersin2 o+mcos’ o
+msin” o

M + msin’ o

21(M+msin2 a)
gsina(M+m) -

- Thoi gian vat di tr A dénB: t= 2 \/
a

B

( Trich dé thi Olympic 30/4, 2004)

o)

0




21(M+msin2 OL)
gsina(M+m)

Vay: Thoi gian vatditir Adén B 1a t = \/

50. Mot vat khdi lugng m dang dung yén & dinh ciia mit phang
nghiéng nho lyc ma sat. Hoéi sau bao lau vat s€ & chan mat
phang nghiéng néu mit phing nghiéng bit dau chuyén dong

theo phuong ngang voi gia tbc a, =1m/s*.Cho biét chiéu dai

mit phang nghiéng 14 AB =1m, goc nghiéng o =30°, h¢ s6 ma

sat gitra vat va mat phiang nghiéng 1 k = 0,6;g = 10m/s”.

(Trich dé thi Olympic 30/4, 2002)
Bai giai

- Chon hé quy chiéu gin v6i mit phing nghiéng. Cac luc tac dung 1én vat: Trong luc P, phan luc 6, lyc ma

s4t Fms va lyc quan tinh IEq.

- Phurong trinh chuyén dong ctia vat:

P+Q+ Fus + Fy = map.

- Chiéu phuong trinh trén 1€n hai hé truc Ox va Oy cua hé toa dd A

Oxy, ta duogc:

Q=mgcosa—ma,sina <

= F, =km(gcosa —a,sina)

va mgsina—F_ +ma cosa=ma,,

ms

=a, =g(sina—kcosa)+a,(cosa+ksina)

=a,, =10(sin30°-0,6.c0s30°)+1(c0s30°+0,6.sin30°) =0,97m /s’

- Thoi gian trugt cua vat: t = ZS 2.1 —— =1,44s.
a, 0,97

Vay: Sau 1,44s vat s& & chan mit phang nghiéng.

51. Mot ném c6 tiét dién 13 tam giac ABC vudng tai A. Ném chuyén
dong trén mat phiang ngang véi gia toc a khong d6i. Hai vat nho
cung khdi luong, cung truot xudng tir dinh A, doc theo hai suon AB

va AC cta ném. Cho ABC = o(o >45°).Tim d6 16n va hudng gia

toc a cuia ném theo o dé ca hai vat cung xuat phat tir dinh véi van



tdc ban dau bang 0 (dbi v6i ném) va truot dén chan cac mit sudn trong cic khoang thoi gian bang nhau (b6
qua moi ma sat).
(Trich dé thi Olympic 30/4, 2001)
Bai giai
Gia str ném chuyén dong sang phai voi gia toc a nhu hinh v&
- Chon h¢ quy chiéu gén v6i ném. Goi 51,52 la gia tde cua vat 1 va vat 2 d6i voi ném.
- Pé ca hai cung xuét phat tir dinh v6i van téc ban dau bang 0 va truot dén chan cac mat suon trong khoang

thot gian nhu nhau t thi:

Q, N

+ Vat 1: AB=%a1t2.
. 1,
+ Vat 2: AC=Ea2t .

AC a, BCsina tgo a,

AB a BCcosa 1 a,

=a,=a, tana

- Phuong trinh chuyén dong ctia vat 1 va vat 2:

131 +61 +Fq1 = m1§1

By + G, +For = m,a0

- Chiéu 1én phuong chuyén dong ctia mdi vat, chiéu chuyén dong lam chiéu (+) ta co:
+ Vat 1: mgsino—macoso =ma, = gsina—acoso (2)

+Vat2: mgcosa+masino=ma, = a, =gcosa+asina (3)

- Tu (1), (2) va (3) ta duoc:

sin o

gcoso+asino =(gsina—acosa)
cos o,

2 . .2 .
gcos  a+asmocosa =gsm oL —asinocosa

g(sin2 o —cos’ OL) ~ g(tan2 o —1)

—>a= - =
281N 0L COS O 2tan o

-Vi a>45°= tana >1=a > 0: Ném chuyén dong sang phai.

Vay: DPé ca hai vat cung xuat phat tir dinh v6i van tdc ban dau bang 0 (d6i véi ném) va truot dén chan céac
mat suon trong cic khoang thoi gian bang nhau thi ném phai chuyén dong sang phai véi gia tdc
g (tan2 o— 1)

2tan o



52. Mot céai ném c6 goc ¢ C bang o, ddy CB nam ngang va co khoi
luong my. Trén mat phang nam nghiéng cua ném cé vat khoi lugng my
noi voi mot diém co dinh ¢ vach tuong day khong dan, vat qua rong roc

nho & dinh A ctia ném, khéi luong cta day va rong roc khong dang ké.

AARRLERURR R RN Y

Tac dung 1én ném mot luc F khong dbi theo phuong ngang. Tinh gia toc

, A . . . R A n R , M e T e e o o o e e
cua vat my va mz khi m; con ¢ trén ném. Bé qua ma sat. _ B C

(Trich dé thi Olympic 30/4, 2000)
Bai giai
Goi 51,52 la gia tdc cua cac vat 1 va 2 ddi vai dat; an 1a gia tdc cua
vat (1) d6i véi vat (2).
- Céc luc tac dung 1én vat 1: Trong luc ?1; phan luc Q; luc cang

i; lyc quén tinh l:“q. Phuong trinh chuyén dong cua vat 1 trong h¢

FERRRERARERRARR AR NN

quy chiéu gan voi ném:

§1+61+T1+Fq=m1512 (1)

- Chiéu hé thire (1) 1én hai truc toa do véi luu y rr?mg: |a12| = |a2 , ta

duoc:

T, —-mgsina+ma,cosa=ma, (2)

Q,—mgcosa—m,a,sino=m,a, (3)

- Céc luc tac dung Ién vat 2: Luc kéo F; trong luc 132; phan luc 62; cac lyc cang T,?; ap luc N.. Phuong
trinh chuyén dong cta vat 2 trong hé quy chiéu gin véi mit dat:

F+§z+62+ﬁ1+f+f’=m2§2 4)

- Chiéu (4) 1én phuong ngang, ta duogc:

F—N,sino—T'+Tcosa=m,a, (5)

- Tl (2), 3) va (5)., két hop véi: N, =Q, va T'=T =T, ta dugc:

F-mgsina

= m, +2m, (1-cosa)’

- Gia toc vat 1 doi voi dat la: a; =an +ao.
2 2 2 20 2 A2
< aj+aj,+a;—2a,a,cosa =a; +a; —2a; cosa =2a; (1-cosa)

. F- ' .
=a, =a, 2(1—c0sa) =2a, sin > =2 TESY in <
m, +2m, (1-cosa) 2

Vay: Gia toc ctia vat m; va mz khi m; con ¢ trén ném la



4 =2 F-mgsina sin %
" Tm,+2m, (I1-cosa) 2

53. Trén mit phang nghiéng ctia mot ném co goc nghiéng o, khdi
luong M nguoi ta dat mot vat nhé khéi luong m. Vat m duoc ndi
vao diu mot soi day khong dan vt qua mot rong roc ¢ dinh tai

dinh ném, dau kia cua day budc vao diém A trén tuong (hinh vé).

Ban dau hé dung yén va day o trang thai ciang ngang. Khi budng
nhe vat m thi ném M chuyén dong trén mit phang ngang.
Bo qua moi ma sat va sirc can ciia mdi truong. Cho khdi luong ciia day va rong roc khong dang ké. Tim gia
téc chuyén dong ciia ném M.

Bai giai
Goi vat 1a (1), ném (2), dat 1a (3).

P

- Trong thoi gian t, quing duong di dugce ciia ném (2) trén mit phing ngang bang quing duong di dugc caa

vat (1) trén mat phang nghiéng cta ném.
s, =5, & l2123_t2 =laut2 =a,=a,
2 2
- Xét ném (2) trong hé quy chiéu gin véi dét (3), theo phuong nam ngang ta co:
T-Tcoso+Nsina =Ma,, =Ma (I); v61 N =pcosa =mgcosa.

- Xét vat (1) trong hé quy chiéu gin véi ném (2), theo phuong mit phang nghiéng, ta co:

—-T+F, cosa+psina=ma, =ma (II); v6i F, = ma,p = mg.
= T = mgsin o.+ ma cos . —ma = mgsin o +ma(cos o —1) (1IT)
- Thay (III) vao (I) , ta duoc:

[mgsinoc+ma(cosoc —I)J(I—COS o) +mgsino.cosa = Ma.

. . . 2
<:>—mgs1noccosoc+mgsmoc+mgsmacosoc:a[M+m(1—cosoc) }



@mgsina:a[M+m(l—cosa)2}

mgsinao
—a= -
M+m(1-cosa)

A i oA 2 an o a . mgsin o
Vay: Gia toc chuyén dong ctianém M la a = g

M+m(1—cosoc)2 '

54. Trén mot cai ném dang trugt voi gia toc a, nguodi ta ném mot vat voi =

v
van téc dau v so véi ném va hop véi ném mot goc ¢ (hinh vé). Goc y
nghiéng ciia ném 13 o. TAm ném xa ctia vt trén ném 1a bao nhiéu (biét vat T a
chua ro1 khoéi ném)?

Bai giai

Xét hé quy chiéu gin v6i ném (hé quy chiéu khong quan tinh).
- Céc luc tac dung 1én vat: trong luc 13; luc quan tinh th.
- Phén tich chuyén dong ctia vat thanh hai thanh phan theo hai phuong Ox va Oy:
+ Theo phuong Ox: a_=acosa +gsino. y

x:Vcoscpt+%(acosoc+gsinoc)t2 (1)
+ Theo phuong Oy: a, =asina.—gcosa.

. L, . 2
yzvs1n(pt+5(as1na—gcosoc)t (2)

- Khi vat cham mat ném:

y=0=t= .2V51n(p (3)
asina,—gcosa
- Thay (3) vao (1) ta duogc:
. . 2
X =VCos @ .2vsm(p +l(acosa+gsin(x){ .2vsm(p ]
asina,—gcosa asina —gcoso

Vay: Tam ném xa cua vat trén ném la

2vsin@ 1 .
X =VCOS (p— +—(acoso+gsina)
asino—gcosa

. 2
2vsin @
asino—gcosa
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