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Phuong phap giai bai toan dong luc hoc: Vat truot
trén mat phang nghiéng cé ma sat

Bai todn vé vat chuyén dong trén mat phang nghiéng la mét trong nhitng dang
bai tap co bdn va quan trong nhat trong chuong trinh Vat ly 16p 10, gilp hoc
sinh van dung thanh thao Dinh luat Il Newton va khai niém vé luc ma sat. Tai
liéu nay sé téng hop mot cach chi tiét va day dad cac budc gidi cling nhu céac

truong hgp thudng gap.

I. Cac kién thuc nén tdng can nam viing
Trudc khi di vao phuong phap gidi chi tiét, ching ta can 6n lai mot sé kién thuc
co ban lién quan truc tiép dén baitoan.

1. Dinh luat Il Newton

Pay la dinh luat trung tdm cda déng luc hoc, phat biéu moi quan hé gilra luc,

khoi lugng va gia téc cla vat.

e Cong thuc (dang vector):FhI =m*a

e Gidi thich: Gia toc cia mot vat cung huéng véi luc tdc dung Ién vat. Do [6n
cUa gia toc ti 1&é thuan véi d6 16n cla luc va ti 1é nghich véi khoi luong cua

vat. Trong do, FhI la téng hgp tat ca cac luc (vector) tac dung lén vat.
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2. Luc ma sat truot

Luc ma sat truot xuat hién khi moét vat truot trén bé mat cia moét vat khac, co

tdc dung can tré chuyén dong.

e Cong thuc:Fm = M, *N

S
e Gidi thich:
o Fms: D06 16n clda luc ma sat truot (N).
o My Hé s6 ma sat truot. Day la mot dai luong khdng cé don vi, phu thudc
vao ban chat va tinh trang cla hai bé mat ti€p xuc.
o N: D6 I6n cta &p luc (hay phan luc phdp tuyén) ma mat phang tac dung

JAN A

Ién vat (N).

» Pac di€m quan trong: Luc ma sat trugt ludn ngugc hudng vai van toc cla

vat.
3. Phan tich trong luc trén mat phang nghiéng

Khi mot vat dat trén mat phang nghiéng mot géc a so véi phuong ngang, trong
luc P cla vat luén c6 phuong thang ding, huéng xudng. D& thuan tién cho viéc

tinh toan, ta thuong phan tich P thanh hai thanh phan vuéng géc véi nhau:

e Thanh phan song song véi mat phang nghiéng (PX): Co tac dung kéo
vat trugt xuéng theo mat phang nghiéng.

o Cong thL'rc:Px = P * sin(a) = m * g * sin(a)

e Thanh phan vudéng géc véi mat phang nghiéng (Py): Cé tac dung ép vat

vao mat phang nghiéng.
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o Cong thl'rc:Py = P * cos(a) = m * g * cos(a)

Il. Phuong phap giai bai toan téng quat

DE& giadi quyét bai todn vat trugt trén mat phang nghiéng, ching ta tuan thu

theo mot quy trinh 5 budc chat ché sau day.

1. Budc 1: Phan tich cac luc tac dung Ién vat

Xac dinh va vé tat ca cac luc tac dung Ién vat trén hinh vé (biéu dién dang

vector). Cac luc thudng gap bao gom:

o Trong luc P: Lu6n thang diing, hudng xuéng.

o Phan luc phap tuyén N: Luén vudng géc véi mat phang nghiéng, huéng
ra ngoai.

o Luc ma sat Fms: Song song véi mat phang nghiéng, nguoc chiéu chuyén
dong cua vat.

o Luc kéo/day F (néu cd): Theo phuong va chiéu dugc mé ta trong dé bai.

2. Budc 2: Chon hé quy chiéu
Lua chon hé quy chiéu phu hop la chia khéa dé don gidn hoéa bai toan. Thong
thudng, ta chon hé truc toa dé Descartes Oxy nhu sau:
o Truc Ox: Song song véi mat phang nghiéng, chiéu duong thudng chon la

chiéu chuyén dong cla vat.
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o Truc Oy: Vudng géc véi mat phang nghiéng, chiéu duong hudng 1én (cung
chiéu véi N).

o Goc toa do O: Tai vi tri ban dau cla vat.

3. Budc 3: Viét phuong trinh Pinh luat Il Newton

Ap dung Dinh luat Il Newton dudi dang vector, t6ng hgp tat ca cac luc da xac

dinh 6 Budc 1.

P+N+F +F=m*a
ms

4. Budc 4: Chiéu phuong trinh vector Ién cac truc toa dé

Chiéu phuong trinh vector & Budc 3 |én hai truc Ox va Oy da chon & Buéc 2

dé chuyén thanh cac phuaong trinh dai sé.

o Chiéu lén truc Oy: Vi vat khéng chuyén dong theo phuong vubéng géc véi
mat phang nghiéng (khong bay 1&én hay 1Gn xudng) nén gia téc theo
phuong Oy bang 0 (ay = O)\

N-Py=0=>N=Py=m*g*cos(a)
Phuong trinh nay luén ddng va giup chung ta tim dugc db I16n cla phan luc
N, tu dé tinh dugc luc ma sat.

o Chiéu Ién truc Ox: Phuong trinh nay phu thudc vao chiéu chuyén dong

va céac luc tadc dung theo phuong Ox. Tong cac luc theo chiéu duong trur di

tong céc luc theo chiéu am sé bang m*a.
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5. Budc 5: Giai hé phuong trinh va tim cac dai luong yéu cau

TU cdc phuong trinh dai s6 thu dugc ¢ Budc 4, ta cé thé giadi dé tim gia toc 'a’
cla vat. Sau khi cé gia téc, cé thé st dung cédc cdng thirc ciia chuyén dong
thang bién déi déu dé tim van téc, quang dudng, thoi gian,... theo yéu cau

cla bai toan.

lll. Cac dang bai toan cu thé va vi du minh hoa
Dang 1: Vat tu truot xuéng trén mat phang nghiéng

Pay la truong hop vat dugc thd khdong van téc dau hodc cdé van téc ban dau

huéng xuéng va tu truot trén mat phang nghiéng.

e Phan tich luc: Gom Trong luc P, Phan luc N, Luc ma sat Fms.
e Chon hé quy chiéu: Truc Ox huéng xuéng song song vdi mat phang

nghiéng.

e Phuong trinh chiéu:

o Oy: N - P*cos(a) = 0 =>N = m*g*cos(a)

o Ox: Px -F = m*a => P*sin(a) - ut*N = m*a

ms

e Cong thuc tinh gia tdc: Thay N tir phuong trinh Oy vao Ox, ta coé:
m*g*sin(a) - ut*m*g*cos(a) = m*a
a=g9g*(sin(a) - My * cos(a))

» Diéu kién dé€ vat trugt xuéng: D€ vat cé thé truot xuéng (a > 0), thi luc
kéo xudng phai Ién hon luc ma sat. Tuc la P >F hay m*g*sin(a) > My
*m*g*cos(a) =>tan(a) > My
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Vi du minh hoa

Vi du 1: M6t thung hang khéi lugng 50 kg bat dau truot tir dinh mot mat phang
nghiéng dai 10 m, nghiéng mot géc 30° so véi phuong ngang. Hé s6 ma sat
trugt gitra thung va mat phang la 0.2. Ldy g = 10 m/s2. Tinh gia toc cGa thung
hang.

Bai gidi:

1. Cac luc tac dung: P, N, Fms.
2. Chon hé quy chiéu Oxy vGi Ox hudng xudng theo mat phang nghiéng.

3. Ap dung céng thic tinh gia t6c da chitng minh & trén:
a=g*(sin(a) - My * cos(a))
a =10 * (sin(30°) - 0.2 * cos(30°))

a=10*(0.5-0.2*v3/2) =10 *(0.5-0.173) = 3.27 m/s?.
4. Vay gia toc cla thung hang la khodng 3.27 m/s2.
Vi du 2: Tl vi du 1, hdy tinh van téc cta thung hang & cuéi mat phang nghiéng
va thai gian trugt hét mat phang nghiéng.
Bai gidi:
1. Gia toc da tinh duoc: a = 3.27 m/s2.
2. Vat bat dau truot nén van toéc ban dau vy =0. Quang duong s = 10 m.

3. Ap dung c6ng thirc doc lap thoi gian: v2 - vo2 = 2*a*s

vZ=2%3.27*10=0654

v =v65.4 = 8.09 m/s.
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4. Ap dung céng thic tinh van téc: v = vV, + a¥t

8.09=0+327*t=>t=8.09/3.27 =247 s.

5. Vay van toc & cubi doc la 8.09 m/s va thdi gian trugt hét doc la 2.47 s.
Dang 2: Vat truot Ién trén mat phang nghiéng

Truong hgp nay xay ra khi vat dugc truyén mot van téc ban dau hudng Ién,

hodc dugc kéo/day Ién béi mot luc bén ngoai.
2.1. Vat duoc truyén van téc ban dau va truot Ién

Vat chuyén dbng di 1én, do dé luc ma sat trugt sé hudng xuéng, cung chiéu véi

thanh phan P..

e Phan tich luc: Gom P, N, Fms.

e Chon hé quy chiéu: Truc Ox huéng lén song song v4&i mat phang nghiéng.
e Phuong trinh chiéu:

o Oy: N - P*cos(a) = 0 =>N = m*g*cos(a)

o Ox: —PX -F__ = m*a => -P*sin(a) - pt*N = m*a

ms

e Cong thuc tinh gia téc:

-m*g*sin(a) - 4, ¥*m*g*cos(a) = m*a

t
a=-g*(sin(a) + K, * cos(a))
Dau "-" cho thay day la chuyén déng cham dan déu, gia téc ngugc chiéu

duong da chon.
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Vi du minh hoa

Vi du 3: Mot vat c6 khoi lugng 2 kg dugc truyén mot van tdéc ban dau 10 m/s tur
chan mét mat phang nghiéng géc 30° so v3i phuong ngang. Hé s ma sét trugt
la 0.25. Lay g = 10 m/s2. Tinh quang dudng dai nhat vat di dugc trén mat phang

nghiéng.
Bai gidi:
1. Chon Ox huéng |én theo mat phang nghiéng.
2. Tinh gia to6c cla vat:
a =-g*(sin(a) + My * cos(a))

a =-10 * (sin(30°) + 0.25 * cos(30°))

a=-10*(0.5+ 0.25 *v3/2) = -10 * (0.5 + 0.2165) = -7.165 m/s2.

3. Vat di dugc quang duong dai nhat khi van téc cudi v = 0. Van toc ban dau Vo

=10 m/s.

4. Ap dung céng thuc: v2 - Vo2 = 2%a*s

02-102=2*(-7.165) *s

-100 =-14.33 *s =>s5=100/14.33 = 6.98 m.
5. Vay quang dudng dai nhat vat di dugc la khoang 6.98 m.
2.2. Vat duoc kéo l1én béi mét luc F song song mat phang nghiéng
Trong trudgng hop nay, cé thém luc kéo F hudng Ién, song song v3i mat phang
nghiéng.
e Phan tich luc: Gom P, N, Frc va luc kéo F.
e Chon hé quy chiéu: Truc Ox hudng I&én song song véi mat phang nghiéng.
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e Phuong trinh chiéu:

o Oy: N - P*cos(a) = 0 =>N = m*g*cos(a)

o Ox: F - PX - Fm = m*a => F - P*sin(a) - pt*N = m*a

S

e Cong thuc tinh gia téc:
F - m*g*sin(a) - pt*m*g*cos(a) = m*a

a=(F/m)-g*(sin(a) + K * cos(a))
Vi du minh hoa

Vi du 4: Nguoi ta dung moét luc kéo F = 45 N khong dGi dé€ kéo mot vat khoi
lugng 5 kg trugt 1én mét mat phang nghiéng 30°. Luc kéo song song vdi mat

phang nghiéng. Hé s6 ma sat trugt [a 0.1. Ly g = 10 m/s2. Tinh gia téc clha vat.
Bai gidi:
1. Chon Ox huéng |én theo mat phang nghiéng.

2. Ap dung c6ng thuc tinh gia toc:
a = (F/m)-g*(sin(a) + My * cos(a))
a = (45/5) - 10 *(sin(30°) + 0.1 * cos(30°))
a=9-10*(0.5+ 0.1*v3/2) =9-10* (0.5 + 0.0866)

a=9-5.3866 =3.134 m/s2.

3. Vay gia toc cua vat la khodng 3.134 m/s2.
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IV. Bang tém tat céng thurc tinh gia téc

Pé dé dang tra ctu, dudi day la bang téng hop cdng thic tinh gia tdc trong céc
truong hgp phd bién (gid s chiéu duong Ox dugc chon cung chiéu chuyén

déng).

Phuong trinh chiéu lén

Truong hop Cong thuc tinh gia toc (a)
truc Ox

m*g*sin(a) - p*m*g*cos(a) a =g * (sin(a) - p*

Vat tu trugt xudng ¢

= m*a cos(a))

Vat truot 1én (do -m*g*sin(a) - u,*m*g*cos(a) a = -g * (sin(a) + My *

t

co vo) = m*a cos(a))

Vat dugc kéo 1én F - m*g*sin(a) - g a = (F/m) - g * (sin(a) +

t

bdi luc F *m*g*cos(a) = m*a Ky * cos(a))

Luu y: Trong truong hop vat chuyén dong déu (van téc khong déi), gia téc a =
0. Khi dé, ta cé thé st dung cdc phuong trinh trén bang cach thay a = 0 dé tim

cac dai luong khac nhu luc kéo F hoac hé s6 ma séat M.
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