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Muc tiéu bai hoc

Néu dugc cac luc tic dung 1én vat dat trén mat phgng nghiéng.

v

Biét phan tich trong luc thanh hai thanh phan trén m3t nghiéng.

v

v

Van dung dinh luat 1l Newton dé tinh gia téc va luc.

v

Gidi dugc bai tip vat truct trén mat nghiéng c6 ma sat.

Y chinh: M3t phgng nghiéng gilp ta dua vat lén cao bing luc nhd hon — nhung
vi sao lai nhu vay? Bai hoc hém nay s& trd oi.
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Khéi dong
Tinh hubng thuc té

Khi cAn dwa mét thing hang ning 1&n xe tai, ngudi ta khdng nhic thing 1én ma
bSc mét tAm van nghiéng rdi ddy thing truct lén.

Hay suy nght:
» Vi sao diing van nghiéng lai d& tén sitc hon nhic thing?
» Vi sao thiing hang d3t trén déc nghiéng lai cé xu huéng tu trugt xubng?
» D6 déc cang 16n thi ddy cang ning hay cang nhe?

[ Y chinh: CAu trd 15i n3m & cach trong luc bi chia nhé theo phuong mit nghiéng.
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|

Cac luc tac dung lén vat




Cac luc trén vat dat trén mat nghiéng

Mét vat n3m trén m3t phing nghiéng ludn
chiu ba loai lyc chinh:

> Tr?ng Il_r(,:_ P: huéng thang ding
xuong dudi.

» Phan luc N: vudng gbc véi mat P kéo vat xubng, N d5 vat khéi lan, Fns
nghiéng. can trd vat truct.

» Luc ma sat Foms: cung phuong mat
nghiéng, ngudc chiéu chuyén dong.

Lién hé thuc té

Gibng nhu ban ngdi trén ciu truct: trong luc kéo ban xubéng, mit cu d& ban, con
ma sat giifa quan 4o va mit truct |am ban truct cham lai.
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Hinh minh hoa: phan tich luc trén mat nghiéng

Phan tich luc trén mat phing nghiéng

Vit trugt xudng khi
Psina > Fis

— P trong luc— N: phan lyc— Fpe: ma sét—> thanh phan cia P

EduFlow - agentra.io.vn 6/40



2

Phan tich trong luc




Vi sao phai phan tich trong luc?

Trong luc P huéng thang dirg, khéng clng

phuong v6i mat nghiéng nén khé diung truc e A e
tiép. Ta chia P thanh hai thanh phan vuéng
6c nhau:
& ) . N P, = Psina
» P, = Psina: doc theo mat nghiéng,
kéo vat truot xudng. Py = Pcosa
» P, = Pcosa: vudng géc mat nghiéng, vGi P = mg va « la gbc nghiéng.
ép vat vao mat.

[ Y chinh: Chinh thanh phan Psina 1am vt cé xu huéng truct xubng dbc.
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Phan luc va diéu kién can bang theo phuong vuéng géc

Theo phuong vudng géc v3i mat nghiéng, vat khong rai khdi mat, nén hai luc can
bing:
N = Pcosa = mgcos

Luu y — 16i thudng gap

Sai 1am phd bién: viét N = P = mg. Trén mit nghiéng N nhé hon trong luc vi
chi can b3ng véi thanh phan Pcosa. Géc o cang 16n thi N cang nho.

Lién hé thuc té

Khi déc cang diing, xe ép xubng mit dudng cang it, luc ma sat giif xe ciing gidm
— d6 1 ly do dudng déo dbc dé tron trugt hon.
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Luc ma sat trén mat nghiéng

Luc ma sat trugt cé do6 I6n:
Diéu kién trugt

Vit bit dau trugt xudng khi:

Fms = uN = pmgcos «

v6i 1 12 hé sb ma sat.
» Frs ludn nguoc chiéu chuyén dong. Psina > FR*

» Vit ditng yén = ma sat nghi can bing

R tlc tan o > w.
vd8i Psin a. H

[ Y chinh: Néu tana < u vat diing yén; néu tan o > p vat trugt xudng.
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3

Ap dung dinh luat Il Newton




Phudng trinh chuyén déng doc miat nghiéng

Chon truc Ox doc m3t nghiéng, chiéu duong huéng xudng. Ap dung dinh luat 1l Newton theo
phuong Ox:
Psina — Fms = ma

= ma = mgsina — L mgcos «

Cong thirc gia téc

a= g(sina — pcos o)

Néu bé qua ma sat (u =0): a= gsina.

Gia toc khéng phu thudc khéi lugng m — vat ning hay nhe déu trugt véi cling gia téc (khi p nhu
nhau).
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Téng hgp va phan tich luc — cach dung hinh

Téng hogp & phan tich lyc

Téng hgp lyc
F=\/F+F}+2FFcosa

—> F,, Fulyc/thanh phdn —> B, F, ~> F hop lyc
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So sanh: c6 ma sat va khong ma sat

Dai lugng Khéng ma sat Co ma sat
Phan luc N mgcos a mgcos a
Luc can 0 14mgcos
Gia téc a gsin a g(sina — pcos o)
Diéu kién trugt ludn truoct tana >

Ghi nhé& nhanh

Ma sat lubn lam gidm gia tdc. Trén mit nhin Iy tudng, vat trugt nhanh nhat véi
a = gsina.
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4

Vi du van dung




Vi du 1 — Mat nghiéng khong ma sat

Vit khéi lugng m = 2 kg d3t trén mit nghiéng géc o = 30°, bd qua ma sat, ldy g = 10 m/s%.
Tinh gia téc clia vat va phan luc N.
Budc 1. Phan tich trong luc (chon truc doc mit nghiéng).
Py = mgsin a, P, = mgcosa
Buéc 2. Vi i = 0, doc mit nghiéng chi c6 P, gy gia tbc:
a=gsina=10-sin30° =10-0,5 = 5 m/s’
Budc 3. Phan luc can b3ng thanh phan vudng géc:

N = mgcosa=2-10-cos30° ~ 17,3 N

a=>5m/s? (huéng xubng déc), N~ 17,3 N.
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Vi du 2 — Mat nghiéng c6 ma sat |

Dé bai

Vit m = 4 kg trén m3t nghiéng o = 30°, hé s6 ma sat u = 0,2, ldy g = 10 m/s2. Tinh gia t6c khi vat
trugt xubng.

Buégc 1. Kiém tra didu kién trugt: so sanh tan o véi p.
tan 30° ~ 0,577 > pu = 0,2 = Vit trugt xubng.
Budc 2. Tinh cic thanh phan luc (ding P = mg = 40 N):
Psina=40-0,5=20N; N=Pcosa~ 34,6 N

Fms=puN=0,2-34,6 ~ 6,93 N

Budc 3. Ap dung dinh luat Il Newton doc m3t nghiéng:

Psina — Fms 20 — 6,93
a= ST Tms 2~ 3,27 m/s?
m 4
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Vi du 2 — Mat nghiéng c6 ma sat Il

a~ 3,27 m/s?> — nhd hon trudng hgp khdng ma sat vi luc ma sat can trd.
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Luyén tap nhanh - Cau 1

Luyén tap nhanh -

Trén mat phgng nghiéng géc «, thanh phan trong luc gay ra chuyén dong truct cla

vat xubng déc la:

A.

O N w

EduFlow -

Py = Pcosa
P, = Psin«
Py = Ptan«
[Pr= P

agentra.io.vn

Nhan biét
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Pap an- Cau 1

Dap an ding: B. P, = Psina.
Thanh phan song song mit nghiéng (kéo vat xubng dbéc) 13 Psinc; con Pcosa (A) 13
thanh phan vudng géc ép vat vao mit. Hoc sinh hay dao 1an sin/cos khi phan tich luc.
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Luyén tap nhanh - Cau 2

Luyén tap nhanh - Nhan biét

Trén m3t phing nghiéng khéng ma sat, phan luc phap tuyén N clia m3t tic dung lén
vat c6 do I6n:

A . N=P

B. N= Psina
C. N= Pcosa
D. N= Ptanc«
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Pap an - Cau 2

Dap an ding: C. N = Pcosa.
Phan luc N can bang v6i thanh phan trong luc vudng géc mit nghiéng (Pcos ). Dap
an A (N = P) chi ding khi m3t phang nam ngang (a = 0) — b3y quen thudc.
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Luyén tap nhanh - Cau 3

Luyén tap nhanh - Nhan biét

Nhin hinh phan tich trong luc. Vecto P, (song
song m3t nghiéng) cé vai tro gi?

= - A. Ep vat vao mit nghiéng
B. Kéo vat trugt xubng dbc
P C. Can bang véi N
D. Khéng anh hudng chuyén déng
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Dap an - Cau 3

Dap an ding: B. Kéo vat trugt xubng doc.
P, huéng doc m3t nghiéng nén gay gia téc truct. Dap 4n A va C 13 vai trd clia thanh

phan ﬁy = Pcosa (ép vao mit, can bing KI) — dé& nham khi khéng doc kj phuong
cla vecto.
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Luyén tap nhanh - Cau 4

Luyén tap nhanh - Théng hiéu
VAt truot khdng ma sat trén m3t nghiéng géc . Gia toéc clia vat la:

A. a=gcosa

B. a=gtana
C. a=gsina
D.a=g
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Dép an - Cau 4

Dap an ding: C. a= gsina.
Theo Dinh luat Il Newton: ma = Psina = mgsina = a = gsina. Khbi lugng m triét
tieu. Dap 4n D (a = g) 12 biy nham véi rai tu do; A nhim sang cos.
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Luyén tap nhanh - Cau 5

Luyén tap nhanh - Théng hiéu

Cé ma sat, vat truot xubng mit nghiéng géc a, hé sb ma sat trugt p. Gia téc clia vat
la:

a=g(sina — pcosa)

a=g(sina+ pcosa)

a=gsina — ug

a=gucosa — gsina

oo w>
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Dép an - Cau 5

Dap an ding: A. a= g(sina — pcos ).
Luc ma sat Fp,s = uN = pmgcos o ngugc chiéu chuyén déng nén PHAI TRU. Dap an
B sai dau (c6ng); C quén nhan cosa vao N; D ddo chiéu luc.
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Luyén tap nhanh - Cau 6

Luyén tap nhanh - Théng hiéu
D4 thi gia tbc a = gsin a theo géc nghiéng
(khéng ma sat). Khi « tang tir 0° téi 90° thi:
A. agidm dan vé 0
B. ating dan téi g
C. a khong déi
D

. a ting roi gidm
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Dap an - Cau 6

Dap an ding: B. a tang dan tdi g.
sin o d@dng bién trén [0°;90°], tai 90° thi a = g (roi tu do). Dap 4n D 13 by nham véi
dang db thi clia sin trén cd chu ky — nhung & day chi xét t&i 90°.
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Luyén tap nhanh - Cau 7

30°

=1

EduFlow -

agentra.io.vn

Luyén tap nhanh - Van dung

Vat m = 2 kg trén mat nghiéng 30°, khéng ma
sat, g= 10 m/s%. Gia téc trugt xudng clia vat
la:

10 m/s?

8,7 m/s>

5 m/s?

2,5 m/s?

Onowm >
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Déap an - Cau 7

Dép 4n ding: C. 5 m/s?.
a=gsin30° =10 x 0,5 = 5 m/s?. Dap an B dung nhdm cos 30° ~ 0,87; A quén nhan
sin (l4y nguyén g); D chia thém khdi lugng — sai vi m d3 triét tiéu.
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Luyén tap nhanh - Cau 8

Luyén tap nhanh - Van dung
Vat m = 5 kg trén mit nghiéng 30°, u = 0,2, g = 10 m/s?. Gia tbc khi trugt xubng 12
(13y cos 30° ~ 0,87):
A. 5,0 m/s?
B. 3,3 m/s?
C. 6,7 m/s?
D. 1,7 m/s?

EduFlow - agentra.io.vn 33/40



Dap an - Cau 8

Dép an dang: B. 3,3 m/s?.
a = g(sin30° — pcos 30°) = 10(0,5 — 0,2 x 0,87) ~ 3,3 m/s?. Dap an A quén ma sat;
C cong nham diu ma sit; D 16 nhan u vao c3 hai sb hang.
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NGi dung luyén tap & I6p

1. M6t vat m = 4 kg dat trén mat nghiéng 45°, khong ma sat. Tinh N, P, va gia
téc trust. (g = 10 m/s?)

2. Vat m = 3 kg truct xubng m3t nghiéng 30° vé6i u = 0,3. Tinh gia tbc va luc ma
sat trudt.

3. Cung vat & bai 2, mubn vat ding yén (khdng trugt) thi hé sé ma sat nghi tbi
thiéu bing bao nhiéu?

Goiy

Luén phan tich P thanh P, = Psina (doc déc) va P, = Pcosa (vudng géc). Ding
N = Pcosa, Fps = pN. Diéu kién diing yén: Psina < pu,Pcosa, tifc p, > tana.
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CETRENRENLE

1. Vat m = 2 kg trén m3at nghiéng 60° khong ma sat: tinh a va quang dudng trugt
trong 2 s.

2. Vat truct déu xudng m3t nghiéng 37°. Xac dinh hé s6 ma sat p giifa vat va mit.

3. Kéo vat m = 5 kg LEN m3t nghiéng 30° (1 = 0,2) bang luc F song song mit.
Tinh F dé vat di lén déu.

4. V& va ghi chi cac luc tac dung lén vat trén mat phgng nghiéng c6 ma sat.

5. So sanh gia téc trugt clia cling mot vat trén hai mt nghiéng 30° va 60° (khéng

ma sat).
Doc truéc
Bai "Chuyén déng cta vat ném ngang va ném xién” — &n lai cach phan tich chuyén

dong theo hai phuong.
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Bang tom tat: Luc trén mat phang nghiéng

Pai lugng Khong ma sat Co ma sat
Phan luc N Pcosa Pcosa
Thanh phan kéo P, Psin Psin

Luc ma sat Fps 0 1P cos a

Gia téc truct a gsina g(sina — pcos o)

Ghi nhé

Vit diing yén trén déc khi tana < p, (hé s& ma sat nghi). Khéi lugng m ludn triét
tiéu trong cong thiic gia toc.
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Bang: Cac budc giadi bai toan mat nghiéng

EduFlow -

agentra.io.vn

Budc

NGi dung

—

SOl WN

Veé va xac dinh cac luc: P, N, I_-Lms

Phan tich P theo hai phuong clia m3t nghiéng
Chon chiéu duong (thudng doc theo chuyén déng)
Ap dung Dinh luat Il Newton cho m&i phuong

TU phuong vudng géc: tinh N = Pcos a

Tur phuong doc dbc: gidi ra gia téc a
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» Trong lyc trén m3t nghiéng ludn tach thanh P, = Psin o (gdy trugt) va
P, = Pcosa (ép mat); nhé ding sin/cos la chia khéa.

» Gia téc trugt khdng ma sat: a = gsin o — khdng phu thudc khdi lugng, ting
theo géc nghiéng téi gia tri g

» Khi cé ma sat: a= g(sina — pcosa); luc ma sat ludn ngugc chiéu chuyén dong
nén mang dau trir khi truct xubng.

» Vat ditng yén trén déc khi tan o < p,,: day 13 co s& gidi thich tai sao déc thoai
thi xe khong tu Ian.

Lién hé: dudng dbéc, ciu truot, bing chuyén nghiéng trong doi séng déu duoc thiét ké
dua trén nguyén ly ndy dé kiém soat chuyén déng ctia vét.
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Cam on cac em da lang nghe!
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