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1. Nguyén tac chung khi ap dung Pinh luat Il Newton cho
hé vat

Khi mét hé gom nhiéu vat chuyén déng cé lién két véi nhau (bang day ndi,
thanh n6i, hodc ti€p xuc truc ti€p), ching sé cé cung mot dd 16n gia toc. DE gidi
bai todn dong luc hoc cho hé vat, ta can ap dung Dinh luat Il Newton cho tung
vat riéng |é trong hé, sau dé két hop cac phuong trinh dé tim ra cac dai lugng

can thiét nhu gia téc cta hé, luc cang day, luc tuong tac...

Cac budc giai tong quat

1. Buéc 1: Chon hé quy chiéu
Thuong chon hé quy chiéu gan véi mat dat, vaéi truc Ox trung véi phuaong
chuyén dong va chiéu duong la chiéu chuyén dong du kién cla hé. Truc Oy

vudng goc véi phuong chuyén déng.

2. Budc 2: Phan tich cac luc tac dung lén tung vat
Vé so do6 bi€u dién tat ca cac ngoai luc va ndi luc (luc cang day, luc tuong
tac) tdc dung Ién moi vat trong hé. Cac luc co badn gom: trong luc (P), phan
luc (N), luc ma sat (Fms), luc kéo/day (F), luc cang day (T).

3. Budc 3: Viét phuong trinh Pinh luat Il Newton cho tirng vat
Ap dung cbng thic &vec;F = m&vec;a cho tung vat.
Vi du, véi vat 1: &vec;P}:l + &vec;N}1 + &vec;F}msl + &vec;T}1 + ...

= ml&vec;a}
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4. Budc 4: Chiéu cac phuong trinh Ién cac truc toa dé
Chiéu cac phuong trinh vector & Budc 3 1én céc truc Ox va Oy da chon. Ta sé
thu dugc mot hé cac phuong trinh dai so6. Luu y vé dau cla cac thanh phan

luc khi chiéu.

5. Budc 5: Giai hé phuong trinh
Gidi hé phuaong trinh dai s6 thu dugc dé tim cac dn s6 cla bai toadn (gia téc a,

luc cang T, ...).

Luu y quan trong:

e Day ndi khéng dan, khdi luong khéng dang ké: Luc cang day & hai dau
day tac dung Ién hai vat c6 cung dé I16n (T1 = T2 =T). Cac vat trong hé co
cung do I6n gia toc.

e Rong roc cé khoi luong khéng dang k€&, khéng ma sat: Luc cang day &

hai nhanh day vat qua rong roc cé do 16n bang nhau.

2. Cac dang bai tap thuong gap
Dang 1: Hé hai vat ndi véi nhau bang day trén mat phang ngang

Xét hé gom hai vat m,, m, ndi véi nhau bang mot sgi day, dugc kéo bdi mot luc

1’ gp2

&vec;F} nam ngang.
Phuong phap giai

e Phan tich luc tac dung Ién ting vat: Trong luc P, phan luc N, luc kéo F, luc

cang day T, luc ma sét F s (néu co).

e Viét phuong trinh dinh luat Il Newton cho m, va m.,.
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e Chiéu lén truc Ox (phuong chuyén ddng) va Oy (phuong thang ding).
e Gidi hé phuong trinh tim gia toc a va luc cang day T.
Vi du minh hoa

Vi du 1 (Khéong ma sat): Hai vat cé khoi lugng m, = 2 kg, m, = 3 kg dugc noi
vG8i nhau bang moét sgi day nhe khong dan. Kéo vat m,, bang moét luc F = 10 N

theo phuong ngang. Bé qua ma sat. Tim gia téc cla hé va luc cang day.
e Chon chiéu duong la chiéu chuyén dong.

e Vat m, : Chiu tac dung cua luc cang day &vec;T}.
Phuong trinh DL Il: &vec;T} = ml&vec;a}

Chiéu lén Ox: T = m,a = 2a (1)

e Vat m,: Chiu tac dung cua luc kéo &vec;F} va luc cang day &vec;T}'.
Phuong trinh DL II: &vec;F} + &vec;T}' = mz&vec;a}

Chiéulén Ox: F-T = m,a = 10-T = 3a (2)

e Thay (1) vao (2): 10-2a=3a=5a = 10 = a = 2 m/s>.

e Thayavao (1): T=2*2 = 4 N.

Vi du 2 (C6 ma sat): Tuong tu Vi du 1, nhung hé s6 ma sat trugt gilra hai vat

va mat san la p=0,1. Ldy g = 10 m/s?.

e Luc ma sat tac dung 1én moi vat:

Fo o =HN;, =pm g=01*2*10=2N

Fmsz=uN2=png=O,1*3*1O=3N

oV.'Q\tml:Chié'uIénOx:T-Fm =m,a=T-2=2a (1)

sl 1
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oVatmz:ChiéuIenOx:F-T-Fm52=m2a=>10-T-3=3a=>7-T=3a

(2)
e LAy (1) + (2) vétheo VE&: (T-2)+(7-T)=2a+3a=5=5a=a= 1 m/s2.

e Thayavao (1): T-2=2*1=T=4N.

Dang 2: Hé vat gom vat trén mat ngang va vat treo qua rong roc

Xét hé gom vat m, trén mat phang ngang, ndi v4Gi vat m,, treo thang ddng qua

mot rong roc co dinh.
Phuong phap giai

e Gid s chiéu chuyén dong la m. sang phai va m,, di xuéng. Chon day la chiéu

1
duong.

e Phan tich luc va viét phuong trinh DL Il Newton cho tung vat.

e Vat m, (trén ban): Cac luc gom P, N, T30F (néu co).

msl

Chiéu Ox: T1 - Fmsl =m,a

Chiéu Oy: N1 - P1 =0
e Vat m,, (treo): Céac luc gom LTNPY

Chiéu 1én phuang thang ding (chiéu duong hudng xuéng): P,-T,=m,a

2 2

e Vi day khong dan, rong roc nhe: T1 = T2 = T. Gidi hé phuong trinh dé tim a

va T.
Vi du minh hoa

Vi du 3: Cho hé nhu hinh vé, m; =3 kg, m, =2 kg. B6 qua ma sat, khoi lugng

rong roc va day. Lay g = 10 m/s2. Tim gia toc va luc cang day.
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e Hé chuyé&n dong theo chiéu m,, di xuéng.

e Vat m,: Chiéu lén Ox: T=m,a = 3a (1)

1
e Vat m,: Chiéu Ién phuang thang ding (chiéu duong hudng xuéng):
a=2*¥10-T=2a=20-T = 2a(2)

P2-T=m a=>ng-T=m

2 2

e Thay (1) vao (2): 20 - 3a = 2a = 5a = 20 = a = 4 m/s?.

e Thayavao (1): T=3*4 =12 N.
Dang 3: Hé hai vat treo qua rong roc (May Atwood)

Hé gom hai vat m m,, dugc néi v6i nhau bang soi day vat qua moét rong roc co

1’
dinh. Gia su m; >m,,.

Phuong phap giai

e Dom, >m,, hé sé chuyén dong theo chiéu my di xuéng va m, di Ién. Chon

chiéu nay la chiéu duong cho moi vat.
e Vat m,: Chiéu |én phuong thang ding (chiéu duong huéng xuéng): P,-T=

mla

e Vat m,: Chiéu 1én phuong thang ding (chiéu duong hudng 1&én): T - P,=m

2a

e CONg hai phuong trinh vé theo Vvé, ta co: P,-P,=(m; +m,)a.
e CONng thic tinh nhanh gia toc: a = (m1 - mz)g / (m1 -+ mz)

e Thay a vao mot trong hai phuong trinh trén dé tim T.
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Vi du minh hoa

Vi du 4: Hai vat c6 khoi lugng m, =5 kg va m, = 3 kg dugc ndi véi nhau bang

2
mot soi day vat qua rong roc. Ldy g = 10 m/s2. Tinh gia toc cla hé va luc cang

day.

e Ap dung céng thirc tinh nhanh gia téc:

a=(my -m,)g/(m; +m,) =(5-3)*10/(5+3) =20/8 =2.5 m/s?.

o Xét vat m, (chuyén dbng di |én):

T-P,=m,a=T=P,+m,a=m,g+m,a=m,(g+a)

2 2 2
T=3%*(10 + 2.5) =3 *12.5 =37.5 N.

Dang 4: Hé vat trén mat phang nghiéng

Dang toan nay phuc tap hon do can phan tich trong luc thanh hai thanh phan:

song song va vudng géc véi mat phang nghiéng.
Phuong phap giai

Chon hé truc toa dé Oxy vdi Ox song song mat phang nghiéng, Oy vudng géc

véi mat phang nghiéng.

Phan tich trong luc &vec;P} cla vat trén mat nghiéng thanh hai thanh phan:

P = P sin(a) = mg sin(a) (thanh phan song song, kéo vat xuéng)

Py = P cos(a) = mg cos(a) (thanh phan vudng géc, ép vao mat phang

nghiéng)

Phan luc N cé do 16n bang Py: N = mg cos(a).

Luc ma sat (néu co): F o =HhN

< K|mg cos(a).

Viét phuong trinh DL Il cho ting vat va chiéu |Ién céc truc toa do da chon.
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Vi du minh hoa

Vi du 5: Cho hé vat nhu hinh vé, m, =4 kg dat trén mat phang nghiéng géc o
=30°, m, =6 kg dugc treo thang diing. Bd qua ma sat. Lady g = 10 m/s2. Tim

gia toc va luc cang day.

e Luc kéo m, xuéng mat phang nghiéng: P, =m.9 sin(30°) =4 *10*0.5 =

1
20 N.

e Trong luc cia m,: P, =m,g = 6*10 = 60 N.

« ViP, >P, (60N >20N), nén hé sé chuyén dong theo chiéu m,, di xuéng, m

, di 1én mat phang nghiéng. Chon day la chiéu duong.

e Vat m,: Chiéu |én phuong song song mat nghiéng:

T-P1x=m a=T-20 = 4a (1)

1
e Vat m,: Chiéu Ién phuong thang ding:

P2-T=m a=60-T==6a(2)

2
e LAy (1) + (2) vEtheo vé: (T-20) +(60-T)=4a+6a=40=10a=>a =4

m/sz.

e Thayavao (1): T-20=4*4=16=>T = 36 N.
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