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Chwong 5: Cac dinh luat vé chuyén dong

5.1 Khai niém vé luec

C6 thé phan céc loai lyc thanh hai nhém: (1) Luc do c6 tiép xdc (luc dan hoi cua 16 xo,
luc cang day, luc dan hoi ¢ cac diém tiep xUc gitra cac vat...) (2) Luc cua mot truong huc
(lwc hap dan, luc tinh dién, luc tr)

Contact forces

Field forces
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Hinh 5.1: a, b, ¢ luc do c6 tiép xic; d, e, f luc cia mor triong

Ban chat vecto cua luc: Luc 1a dai lugng vecto nén khi tim luc can chi y dén diém dit,
phuong, chiéu va d6 16n cua luc. Khi tong hop céc luc, can chd y qui tac cong vecto.

Hinh 5.2 minh hoa 2 lrc tac dung vao moéc cua luc ké theo 2 cach khac nhau: 2 lyc ciing
phuong va 2 lyc vudng goc véi nhau. Khi tac dung doc theo truc 10 xo, luc F1 va Fz lan luot
lam 16 xo gian ra lcm va 2cm (hinh 5.2 a,b). Nhung hai luc nay tac dung vudng goc véi nhau
thi 10 xo gidn ra 2,24cm (hinh 5.2d).
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Hinh 5.2: Céac luc tac dung 1&n luc ké: a. luc F1; b. luc F2; c. 2 luc F1va Fa ciing phirong
chieu; d. 2 lyc F1 va F2 vudng goc véi nhau.
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5.2 Pinh luat Newton thir nhat va cac hé qui chiéu quan tinh
5.2.1 Pinh luat Newton thir nhat:

Néu mét vdt khéng twong tdc véi c&c vdt khac thi ta co thé xdc dinh mgt hé qui chiéu
trong do vat co gia toc bang 0.
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Hinh 5.3: Miéng nhua dét trén dém khi.

5.2.2 Hé qui chiéu quan tinh

Mot hé qui chiéu ma dinh luat Newton thi nhat dugc thoéa man goi 1a hé qui chiéu quan
tinh.

Mot dang phét biéu khac cua dinh luat Newton thir nhat:

Khi khdng c6 ngoai lyc tac dung va dugc quan sat tr mot h¢ qui chiéu quan tinh, mot vat
dung yén sé van dung yén va mét vat chuyen dong sé tiép tuc chuyen dong vai van toc khong
doi (tic 1a chuyén dong véi téc do khong doi theo mot duong thang).

V| du nhu khi xét mot miéng nhya tron dat trén ban dém khi, va ban nay dat trén mat dat
thi miéng nhua nay khong tuong tac véi vat nao khac theo phuong ngang nén gia téc cua no
theo phuong ngang bang khéng. Néu ban dém khi nay dugc dat trén mot con tau chuyén dong
thang déu thi ta ciing quan sat duoc hién tuong twong tw. Tuy nhién, néu tau chuyén dong cé
gia toc thi hé qui chiéu gan véi tau khdng con 1a hé qui chiéu quén tinh nira. Mot nguoi dung
trén tau sé thay miéng nhua chuyén dong cé gia téc. Hé qui chiéu gan veéi tau 12 hé qui chiéu
phi quéan tinh. Mac dau vay, mot ngudi quan sat dirng yén trén mat dat van thay miéng nhya
chuyén dong thang déu.

MGt hé qui chiéu chuyén dong véi van toc khong dbi dbi voi cac ngdi sao & rat xa la mot
xap xi tot nhat cho mot hé qui chiéu quén tinh. Trong nhiéu truong hop, Trai Pat cling c6 thé
xem la mot hé qui chiéu quén tinh.

Khoang trude nam 1600 thi nguoi ta cho rang trang thai tw nhién cua vat chat 1a trang
thai nghi (dang yén). Galileo 1a ngudi dau tién dua ra cach nhin nhan méi vé chuyén dong va
trang thai ty nhién cua vat chat. Theo ong thi “Van toc ma ta truyén cho mot vat chuyén dong
s& duoc bao toan néu cac nguyén nhan bén ngoai 1am cham chuyén dong bi loai bo”. Lac d6
vat khdng tim vé “trang thai nghi ban chat” nira.

Cau héi 5.1: Hay chon phét biéu ding trong cac phat biéﬁu sau:a) Mot vat co thé chuyén dong
khi khdng c6 luc tac dung lén vét do. b) Mot vat c6 the khong chuyén dong khi ¢6 luc tac
dung Ién vat d6. ¢) Ca (a) va (b) déu dang. d) Ca (a) va (b) deéu sai.
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5.2.3 Cach phat biéu khac cia dinh luat Newton thir nhat

Néu khdng c6 ngoai lyc tac dung va duoc quan sét tir mot hé qui chiéu quén tinh thi mot
vat ding yén sé€ dirng yén va mot vat chuyén dong sé tiep tuc chuyén dong vai van toc khong
doi (tuc la chuyén dong thang deu).

NGi cach khéc, néu khong ¢ luc téc dung Ién vat thi gia toc cta vat bang khong. Bat ky
vat ¢ lap nao cling dung yén hoac chuyén dong thiang déu. Khuynh huéng chdng lai su thay
dbi van toc cua mot vat duoc goi 1a quan tinh.

5.2.4 Pinh nghia lyc

Luc 13 nguyén nhan 1am thay doi chuyén déng cua mot vat

5.3 Khéi lwong
5.3.1 Pinh nghia khdi lwong

Khoi lwgng 1a mot thugc tinh cua vat xac dinh mire d chong lai su thay doi van toc cua
no. Don vi cua khoi lugng trong h¢ do ludng quoc te la kilogram (kg). Cac thi nghiém da cho
thay, dudi tac dung cua moét luc cho trudce thi vat cd khoi lugng cang 16n sé thu duoc gia toc
cang nho. Gia sir cho cung mét luc tac dung Ién hai vat ¢ khoi lwong lan Iwot 1a m1 va m2 va
hai vat lan lugt thu dugc cac gia d; va d,. Ty s6 hai khoi lugng cua hai vat nay duge dinh
nghia bang nghich dao cua ty so hai do 16n caa hai gia toc twong ung:
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m

(5.1)
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Céc két qua thi nghigm cho thay: Vi mét lyc cho truéc tAc dung Ién vat, do lon gia toc
ma vat thu duoc ty 1€ nghich vai khoi lugng cua vat.

Khoi luong 1 thudc tinh ¢o hitu cia mot vat, khdng phu thude vao mdi truong xung
quaph vat va phuong phap dugc dung dé do luong no. Khoi lugng la dai lugng vo hudng.
Khoi luwgng tudn theo cac phép tinh s6 hoc thong thuong.

Khéi lweng va trong lweng:

Khéi luong va trong luong (weight) 13 hai dai lugng khac nhau. Trong lugng 1a d6 Ion
cua luc hap dan tac dung Ién vat. Trong luong c6 thé thay doi thy theo vi tri cua vat.

Vi du:

® Wearth = 180 Ib, Wmoon ~ 30 Ib

® Mearth = 2 KY; Mmoon = 2 Kg
5.4 Pinh luat Newton thw hai

Khi xem xét tir mot hé quy chiéu quan tinh, gia téc cua mot vat ti 18 thuan tryc tiép véi
luc tong hop tac dung Ién vat va ti 1€ nghich vai khoi lwgng cua no.

Luc 1a nguyén nhan cua cdc thay déi trong chuyén dong, duoc do thong qua gia téc.
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Can luu ¥ 13 mot vat c6 thé chuyén dong ma khong can c6 lyc tc dung. Khong duogc dién
giai rang luc la nguyén nhén ctua chuyén dong.

V& mit dai s6 thi:

5.@%—)2|3=mé (5.2)

& day, hé sd ti 1é dugc chon biang 1 va céc toc do chuyén dong cua céc vat phai nho hon nhiéu
S0 véi toc d6 anh sang. Trong do, > F la luc tong hop, la tong vecto cua tat ca cac luc tac
dung I&n vat (con goi I luc toan phan).

Binh luat Newton thi 2 ciing c6 thé dugc biéu dién theo cac thanh phan:

EFX = Max
ZFy = may
EFZ = Mmaz

Luu y: ma khéng phai la mét lyc.

Tong tat ca cac luc bang tich cua khéi lwgng cua vat véi gia toc caa né.
Don vi ciia luc: Trong SI, don vi caa luc 1a newton (N)

e 1IN=1kg-m/s?

Theo hé don vi cia My thi don vi cua luc la pound (Ib).

e 1lb=1slug-ft/s?

Quy ddi don vi: 1 N ~ % Ib

Cau hdi 5.2: Mot vat chuyén dong khong gia toc. Hay chon phét bicu khong ding trong cac
phat biéu sau:a) Chi c6 mét luc tac dung 1én vat d6. b) Khong cé luc nao tac dung Ién vit. c)
Nhiéu luc tac dung Ién vat nhung cac luc nay triét tiéu lan nhau.

Cau héi 5.3: Khi day mot vat tir trang thai nghi truot qua mot mat san khdng ma sat véi luc
khong @i trong khoang thoi gian At, két qua vat thu duoc toc do v. Sau do, 1ap lai thi nghiém
trén vai luc day 16n hon 2 lan. Hoi dé dat dugc van téc cudi ciing nhu thi nghiém trén thi thoi
gian day vat 1a%a) 4At; b) 2 At; ¢) At; d) At.

Bai tap mau 5.1: Chuyén ddng c6 gia téc cia qua bong khic con cau.

Mot qua bong Khic con cau cé khéi lugng 0,3kg truot khdng ma sét trén mat bang
phang. Hai cay gay Khuc c6n cau danh vao qua bong ciing mét lic nhu hinh 5.4. Luc
F1¢6 do 16n 5N va theo phuong nghiéng mot goc 20 d6 ¢ dudi truc Ox. Con luc F2 co
d6 16n 8N c6 phuong nghiéng mot goc 60 do phia trén truc Ox. Hay xac dinh d6 I6n
va phuong ciia gia téc chuyén dong caa qua bong.
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Giai.

Khai niém héa: Tur hinh 5.4: sir dung kién thirc
cong vecto & chuong 3, c6 thé tinh dugc téng hop
lyc tac dung lén qua Khic con cau. Tir do, suy ra
gia téc chuyén dong cua qua Khic con cau sé cing
phuong chiéu véi tong hop luc do.

Phan loai: Bai vi bai toan cé thé tinh ra tong hop
luc, va muc tiéu 1a tim gia téc. Do ¢, mé hinh duoc
st dung 1a md hinh chat diém dudi tac dung cua
téng hop luc.

Phan tich:
Tim lyc tong hop 1én vat theo phuong Ox: Hinh 5.4: Qud Khuc ¢on cau
3'F, =F, +F,, =Fcos6+F,cos¢ chuyén dong trén bé mat khong

: ma sat dwdi tac dung cua 2 luc.
Tong hop luc theo phuwong Oy:

Y>'F, =F, +F,, =Fsind+F,sing
Ap dung dinh luat Newton 2 theo timg phuong:

ZFX _Fcosf+F,cosg 5cos(-20)+8cos60
m m 0,3

=29m/s?

aX:

>'F, _Fsing+F,sing _5sin(-20)+8sin60

= =17m/s?
& m m 0,3

Gia toc cua vat 1a; a=+/29% +17? = 34m/s?

Phuong cua gia téc dbi vai truc Ox: 6 =tan™ [;j = tan‘l(%j =31°

X

Hoan tat: Sir dung phuong phap cong vecto trén hinh 5.4, c6 thé kiém ching lai két
qua thu dugc.

5.5 Luc hap din va khéi lwong

Luc hap dan F, 1a luc ma Trai dét tac dung 18n mot vat. Lyc nay huéng vé tam cua Tréi
dat, va d6 16n caa né duoc goi la trong hrgng cua Vit.

Theo dinh luat Newton tht 2 thi:

F, =mg (5.5)

Do do, trong lugng cua vat:
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F,=mg (5.6)

N6i thém vé trong lwong:
Do trong lugng phu thudc vao gia toc trong trudng (g) nén né sé thay doi theo vi tri.

e Cang Ién cao thi g va trong Iugng cang giam.
e Diéu nay cling ap dung dugc cho cac hanh tinh khac, nhung g thay doi theo hanh tinh
nén trong lugng ciing thay doi tir hanh tinh nay sang hanh tinh khac.

Trong lugng khong phai la thugc tinh c6 hiru cua vat. Trong luong la thudc tinh cua mét
h¢ cac vat: vat va Trai dat. Ve don vi thi kg khong phai 1a don vi cua trong lugng. Cong thirc
1kg=2,2lb la cdng thirc twrong duong va chi ding trén mat dat.

Khéi lweng hdp ddn va khéi lirong quan tinh:

Trong céc dinh luat cua Newton, khdi luong 1 khoi lugng quén tinh va do bang su can
tré doi véi su thay doi chuyén dong cua vat. Con trong cong thirc (5.6) khoi lugng m cho biét
luc hap dan gitra vat va Trai DBat. Cac thi nghiém cho thay khoi lugng quan tinh va khoi lugng
hap dan c6 cung gié tri.

Cau hdi 5.4: Gia sir rang ban dang goi mot cudc dién thoai lién hanh tinh véi ban cua ban ¢
trén Mit Trang. Nguoi ban d6 ké rang anh ta mai thiang dugc 1 Newton vang trong mot cudc
thi. Anh ta khuyén ban nén tham duy cudc thi d6 phién ban Trai DAt va néu chién thing ciing
duoc 1 Newton vang. Hoi néu diéu d6 xay ra, ai sé giau hon?, a) Ban sé& giau hon; b) Ban cua
ban giau hon; ¢) Ca 2 giau bang nhau.

5.6 Dinh luat Newton tha 3
Néu hai vat twong tac v6i nhau, luc F,, do vat 1 tac dung Ién vat 2 bang vé do I6n nhung
nguoc chidu véi luc F,, do vat 2 tac dung 1én vat 1.

F12 = _F21 (5-7)

Luu y vé ky hiéu: F,, 14 lyc do A tac dung lén B.
Mét cach phét biéu khac cua dinh luat:

Luc tac dung va lyc phan tac dung (phan luc) bang
nhau vé d6 16n nhung nguoc chicu.

c Fiy = —Fy
e Mot trong hai luc la luc tadc dung, luc kia la phan N
luc. Fiy Fy,
e Luc va phan lyc phai tac dung Ién hai vat khac nhau \
va cung loai véi nhau. 1

Vidu 1 vé lyc - phan lyc: O hinh 5.5, hai vat tAc dung
vao‘ nhau boi cac luc c¢6 do lon bang nhau nhung nguoC  Hink 5.5: Pinh ludt 3 Newton
chiéu nhau.
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Vi du 2 vé lyc — phanlyc: Trong hinh 5.6a & trén, luc phap tuyén® (normal force) do mit
ban tac dung I&n man hinh (A =F,_) la phan lyc cua lyc tac dung cua man hinh 1én mat ban (

Fo)-
— —>
n= th
l—{ = f‘)tm A I‘—f = i:ml
®
\J
Fg = FEm v Fg = F)Fm
b c

Hinh 5.6: CAc lyc tac dung 18n mét man hinh mdy tinh dwoe dat nam yén trén mgt mat
ban

Luc tac dung cua Trai dat 1én man hinh (F, =F.,,) c6 d6 16n bang véi luc ma man hinh
tac dung 1én Trai dét (F_. ) nhung nguoc chiéu.

Khi giai toan bang cach van dung cac dinh luat cia Newton, ta c6 thévvé cac Iu:c tac dung
Ién vat nhu trong hinh b (con goi la so d6 luc). Mot cach khac la ta cd the veé so do luc trong
d6 st dung mo hinh chat diém cho vat, ta dugc mot so do6 nhu trong hinh ¢ (goi la free-body
diagram).

Khi vé& cac so dd, can luu ¥ 1a chi vé& nhitng luc tac dung Ién vat dang xét (ké ca céac luc
do truong luc gay ra). Cac luc tac dung Ién vat xem nhu 1a tac dung Ién chat diém thay thé
cho vat. So do nay gilp ta tach cac luc tac dung Ién vat dang xét ma bo qua cac luc khac khi
phén tich.

Cau héi 5.5: i) Néu mot con rudi va cham vao kinh chan gié cia mot chiée xe buyt dang chay
rat nhanh, thi luc ndo sau day 16n hon? a) cua con rudi tac dung vao xe, b)cua xe buyt tac
dung vao rudi, ¢)2 vt tac dung cac luc bing nhau.

ii) Vat ndo c6 gia téc 16n hon? a) Con rudi, b) Xe buyt, ¢) 2 vat c6 gia téc bang nhau.

1 Con goi 1a phan luc, lye dan hdi vudng goc
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5.7 Cac mo hinh phan tich sir dung dinh luat 2 Newton

Trong phan nay, ta thao luan vé hai mé hinh phan tich dé giai toan trong d6 vat can bang
hoac chiu tac dung cua cac luc khong doi. Bé giai cac bai toan ta don gian héa mé hinh bang
cac gia dinh sau:

e CA4c vat c6 thé duoc mo hinh hda thanh cac chat diém (particle).
e Chi quan tam dén céc ngoai luc tac dung 18n vat (c6 thé bo qua phan luc — vi phan luc
tac dung Ién vat khac).
e Tam thoi bé qua ma sat & cac bé mit.
e Khéi luong cua cac soi ddy 1a khong dang ké: Luc cua day tac dung 1én vat hudng ra
Xa vat va song song vai day. Khi day duoc budc vao vat va kéo vat di thi do 16n caa
luc nay la luc cang day
M@ hinh phan tich: Hat & trang thai can bang
Néu gia toc cia mot vat (xem 1a mot chat diém) bang khong, vat
duoc goi 1a ¢ trang thai can bang. M6 hinh nay goi 1a mé hinh chat
diém ¢ trang thai can bang. V& mat toan hoc, luc téng hop tac dung
lén vat bang khéng:

> F=0
hay > F,=0 va ) F,=0

Vi du vé& can bang: mot cai den duoc treo bang mot day xich nhe
(hinh 5.7). Céc luc tac dung 1én dén gom:

e Luc hip dan huéng xudng dudi
e Luc cang cua day xich hudng 1én trén. Hinh 5.7: Mgt chiec den
dwoc treo trén tran nha

Ap dung diéu kién can bang, ta duoc S
p dung i & i nho so1 Xich.

Y F,=05T-F,=0>T=F

M@ hinh phan tich: Hat dwéi tac dung ctia mét lwc tong hop

Néu mot vat duge mo hinh héa nhu mot chat diém chiu mét gia toc, phai c6 lyc tong hop
khac khong tac dung 1én nd. M6 hinh dung trong truong hop nay la mo hinh chat di€ém dudi
tac dung cua mot luc tong hop. Ta giai bai toan theo cac budc sau:

e V&sodd luc.

e Viét dinh luat 2 Newton: Y F=ma

e X¢ét theo cac phuong X, V.

Mot ngudi kéo mot cai thung nhu hinh 5.8 a. Cac luc tic dung 1én thung: luc cang day T
, trong luc |3g , va phan luc phap tuyén i tac dung boi san nha.
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Ap dung dinh luat 2 Newton theo cac phuong X, y: :
‘ = @
S N 55
NN & ¥
Y F,=n-F,=0->n=F, bl
Giai hé phuong trinh theo cac an.

q Néu lyc cang diy 1a khong doi thi giawtéc ala hﬁng sb, ta co
thé &4p dung cac phuong trinh dong hoc d¢ mo ta day du hon veé

chuyén dong cua thing. Az
X . y
Luwu y vé phan luc phap tuyén n:
Luc phap tuyén khdng phai & ludn bang trong luc tac dung 1én o—> T I_x
vat. Vi du nhu trong hinh bén canh thi
Y>F, =n-F,-F=0nén n=mg+F
YF

N6 ciing c¢6 thé nho hon trong luc.

Goi y dé giai toan: Ap dung cac dinh luat Newton

Khai niém hoa:

Hinh 5.8: Mgt céi hop

duwroc kéo trén mat san
khdng ma sét.

e V& mot so dod
e Chon hé toa do thich hop cho méi vat

Phan loai:

e MO0 hinh chat diém can bang: > F=0

e M0 hinh chat diém chiu tac dung cua luc tong hop: > F=ma
Phan tich:

V& so dd luc cho mdi vat

Chi vé cac luc tac dung Ién vat

Tim céc thanh phan theo cac truc toa do

Bao dam rang cac don vi 1a nhat quéan

Ap dung cac phuong trinh thich hop dudi dang thanh phan
Giai phuong trinh dé tim cé4c an s6

Hoan thanh bai giai
e Kiém tra cac két qua xem c6 phu hop véi so db luc khdng
e Kiém tra cac gia tri dac biét

Bai tap miu 5.2: dén giao thong

Mot hop deén giao thong co trong lugng 122 N duoc treo trén mot gqi day bu@p vao hai
s¢i day khac nhu hinh 5.10a. Cac sgi day phia trén khéng chac bang day thang dung

9
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nén sé& bi dirt néu luc cing 16n hon 100 N. Hoi hop dén c6 dung yén dugc khdng hay
la mét trong cac soi day sé bi duat.

a8 b
Hinh 5.10: Peén giao théng duoc treo nho cac Soi day cap
Giai

Khai niém hoa. Hop deén giao thong

Gia thiét 1a cac soi day khong bi dat

Khong cd cai gi chuyén dong

Phan loai. Bai toan nhu 1a mot bai toan vé can biang
Khong cé chuyén dong, vay gia téc bang khong

M6 hinh chat diém can bang

Phan tich.

V& so dd cac luc tac dung 18n hop dén

V& so d6 luc tac dung 18n nat budc & vi tri cac day ndi véi nhau: Nt bude 1a diém phu
hop dé chon vi moi luc ta quan tdm tac dung doc theo cac duong day sé di dén nut
buéc.

Ap dung cac phuong trinh can bang cho nit buoc
V6i hop den, ta co:

Y F, =0 >T,-F,=0hay T, =F,

Véi nat buoc:

> F, =-T,cos6,+T,cos6, =0

Y F, =T,sing, +T,sind, -F, =0

10
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Giai cac phuong trinh, ta duoc:
T 122N
' sin37,0°+cos37,0°tan53,0°

=73,4N

c0s37,0°

T, =(73,4N
2= )(00353,0"

j=97,4N

Bai tap mau 5.3: Mit phiang nghiéng

M6t chiéc xe khéi luong m dd trén mot duong doc nghiéng c6 déng bing nhu trong
hinh 5.11a.

(A) Tim gia toc caa xe, gia thiét mat
duong khdng c6 ma sat

Giai:

Khai niém hoa: dung hinh 5.11a dé
khai niém hoéa tinh huong cua bai
toan. Tu kinh nghiém hang ngay, ta
biet rang mot chiéc xe trén doc
nghiéng sé chuyén dong nhanh dan
xuong dudi.

Phén loai: day la chat diém dudi tac
dung cua lyc tong hop do xe chuyéen
dong co gia toc.

= =
[ d | w

Hinh 5.11: M4t chiéc xe hoi trén mat phang
Phan tich: Céc luc tac dung vao vat: nghiéng khong ma sét

Phan lgc wvubng goéc voi mat
nghiéng.

Trong luc huéng thang dung xudng dudi.

Chon hé truc toa do vai x doc theo mat nghiéng va y vudng goc véi mat nghiéng.
Thay trong luyc bai cac thanh phan cua né (theo x va y).

Ap dung mé hinh chat diém chuyén dong dudi téc dung cua luc tong hop theo phuong
X va chat diém can bang theo phuong vy.

> F, =mgsing = ma,

D> F,=n-mgcosf=0

Giai phuong trinh thir nhat, ta dugc a, =gsiné
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(B) Gia sir xe dugc tha tir trang théai nghi tir dinh dbc va khoang cach tir can truge cua
xe dén chan doc la d. Xe phai mat bao lau dé can trudc cua né cham chén doc va toc
do cua xe lac den chan doc.

Giai:
Pay 1a ndi dung lién quan dén phan dong hoc. Dung gia tdc tim duoc ¢ cau a dé thay
vao cac phuong trinh dong hoc. Tur do tim duoc:

2d R .
t= va v, =./2gdsiné
Vggne o g

Truwong hep c6 nhiéu vat:

Khi c6 hai hay nhiéu vat két noi véi nhau hogc tiép xtc nhau, c6 thé ap dung céc dinh
luat Newton cho hé nhu mét vat tong thé hay tung vat riéng ré. Ta c6 thé chon mot cach dé
giai bai toan va dung cach khac dé kiem tra lai két qua.

Bai tap miu 5.4: Pong co Atwood

Khi hai vat c6 khéi luong khac nhau duoc
treo thang dung trén mot rong roc nhe va { (P%
khéng cé ma sat ¢ truc nhu hinh 5.12a thi h¢ «_/ T

vat duoc goi 1a dong co Atwood. Thiét bi nay TA
thuong duoc dung trong phong thi nghiém dé i
tim gia tri cia g. Hay tim gia toc cua cac vat

va luc cing cta so day nhe [ i
4 s v m2 - ’nQ.
Giai g

Khai niém hoa: Hiy tuong twong tinh hudng 5
trong hinh 5.12a: khi mét vat chuyén dong

xudng dudi thi vat kia chuyén dong Ién trén. mog Y
Vi chiing dugc ndi véi nhau bang mot so day -

khéng gian nén gia toc ciia chung c6 do 16n
bang nhau

Hinh 5.12: Bong co Atwood

Phan loai: Céc vat trong may Atwood chiu tac dung cua trong luc ciing nhu lyc cta
cac day bugc vao chung nén ta co thé phén loai bai toan nay nhu 1a bai toan c0 hai chat
diém duai tac dung cua luc tong hop.

Phan tich: Cac luc tac dung Ién cac vat:

e Luc cang day (nhu nhau ¢ hai vat va ¢ cac doan day)
e Trong luc

Céc vat c6 gia toc nhu nhau do chung dugc ndi véi nhau.

V& so dd luc

Ap dung cac dinh luat Newton:

12
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Chovatthirnhat Y F, =T -mg =mga,
Chovatthu2: D F, =m,g-T =m,a,

Giai dé tim cac an

m, —m . 2mm
a = 2 1 gvaT = 172 g

m, +m, m,+m,
Hoan tat: Gia tri tim duoc cua gia toc c6 thé dién giai nhu 1a ti s6 gitta d6 chénh léch
vé luc cua hé va tong khoi luong cua hé, nhu du doan caa dinh luat 2 Newton.

Bai tap mau 5.5: Hai vat chuyén dng c6 gia
toc noi nhau bang mét s¢i day.

Bl
o
=2
)
&/.
1

Mot qua cau khéi lugng ma va mot khdi hop khéi o] g
lwgng m2 duoc ndi véi nhau bai mot day nhe vat

qua mot rong roc nhe quay khéng ma sat nhu

hinh 5.15a. Khdi hop nam trén mot mat nghiéng y

khong c6 ma sat vai goc nghiéng 6. Tim do Ion

cua gia toc cua hai vat va sic cang day.

Giai:

Khai niém hoa: Hay hinh dung céc vat trong myg casd )
hinh 5.13 dang chuyén dong. Néu m di xudng
thi my s& di 1én. Do céc vat duoc ndi voi nhau
bang soi day nén gia toc cua ching c6 cung do
I6n. Str dung hé toa do binh thuong cho qua cau
va hé toa d6 “nghiéng” cho khdi hop.

gy ST

Hinh 5.13: Hai vdt dwoc néi véi
nhau bang sei day nhé vat qua
mot rong roc khdng cd ma sat.
Phan loai: Theo cac phuong y va x’ thi day la

bai toan vt chju tac dung cua luc tong hep. Theo phuong y’ thi la bai toan vat can
bang.

Phan tich: Xét cac so dd lyc nhu trong hinh 5.13b va 5.13c thi c6 thé &p dung dinh
luat 2 Newton cho cac vat nhu sau:

Véiquacau: Y F, =T -mg=ma, =ma
Vi khéi hop: D F. =m,gsind-T =m,a,. =m,a
> F, =n-m,gcosf=0

m,m, (siné +1)

m, sind —m, VAT =

Giai cac phuong trinh trén, ta duoc: a=
m, +m, m, +m,

13


http://ipt.hcmute.edu.vn/

Truong Pai hoc Su pham Ky thuat Tp. H5 Chi Minh 2021

Hoan tat: Khdi hop chuyén dong co gia téc Xuong dudi neu mz sin@> my. Nguoc lai,
gia téc cua khoi hop huéng 1én trén va gia tdc cua qua cau huéng xudng dudi. Tir két
qua gia tdc, co thé thay rang gia téc 1a ti s6 gitra do 16n cua ngoai hre tac dung 1&n hé
vé6i tong khéi lwong cua céc vat trong hé.

z Z When the magnitude of
508 CaC Il‘l’c ma Sat For small applied Il\wl ;\lll);)l|i(-('|"h:;~:)»:.l“( :
. ” . forces, the magnitude exceeds the magnitude
Khi mot vat chuyén dong trén bé mat hoac Scenemniets | ||sat e, dieial
Xuyén q ua mé‘)t m61 tm(‘yng n h(')’t th‘l Sé Xu a‘t h i én Sl:rC magnitude of the can breaks free and

applied force. accelerates to the right.

can chuyén dong. D6 1a do cac tuong tac gitra vat va
moi truong quanh nd. Suc can nay duoc goi la luc
ma sat.

5.8.1 Lwc ma sat nghi (tinh)

Luc ma sat nghi gitr cho vat khong chuyén
dong. Chung nao vat chua chuyén dong thi luc ma
st nghi dang bang luc tac dong tir bén ngoai fs = F

n :
Motion
) |

¥

Néu F tang thi fs ting va nguoc lai.
Goi s 1a hé s6 ma sat nghi thi fs < psn

e Luu y: dau bang xay ra khi cac mat bat dau .
trurot 1én nhau. .

5.8.2 Lwc ma sat trugt (dong)
Lwc ma sat truot tac dung khi vat chuyén dong.

- Static region »«— Kinetic region —»

, , N i Hinh 5.14: Kéo mét vdt bdt dau
Hé s0 ma sat trugt Pk ¢O thé thay d(:)I theo toc do chuyén dong khi '[hd'ng duoc lirc ma
cua vat, tuy nhién, ta bé qua sy thay doi nay. sét nght.

Jk=Hen

Khao sat luc ma sat: Dé khao sat, ta ting dan d6 16n cua ngoai luc F va ghi lai gia tri cua
luc ma sat. Chu y thoi diém vat bat dau trugt. DO thi biéu dién quan hé gitra luc ma sat va
ngoai luc cho trén hinh 5.16c.

Luuy:

e Céc phuong trinh nay chi quan tdm dén d6 16n caa céac luc, chiing khong phai l1a
phuong trinh vec-to.

e V&i masat nghi (fs), dau bang chi dung khi vat sap Chuyen dong, cac bé mat sap truot
Ién nhau Néu cac bé mit chua truot 18n nhau thi ding dau nhé hon

e Hé sd ma sét phu thudc vao céc mat tiép xuc.

e Luc ma sat nghi (tinh) thuong l6n hon lyc ma sat truot (dong).

e Huéng cua lyc ma sat nguoc voi huéng cua chuyén dong va song song véi cac mait
tiép xuc.

e He¢ sb ma séat hau nhu khong phu thudc vao dién tich mat tiép xdc.

14
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5.8.3 Ma sat trong cac bai toan dung cac dinh luat Newton
Ma st 1a mot lrc, do @6 chi can thém né vao trong cac dinh luat Newton.

C4c qui tic vé ma sat cho phép ta xac dinh huéng va
do 16n caa luc ma sat.

Bai tdp miu 5.6: thi nghiém xac dinh psva pk

Mot khéi hop dang nam trén mot mit nghiéng nhu
hinh 5.15. Nang dan géc nghiéng cho den khi hop
bat dau truot. Chang to rang c6 thé tim duoc hé so6
ma sat nghi s theo goc téi han 6.

Giai: \J/mg —
Khai niém hoa: Tuong tugng rang khbi hop co xu

hudng truoc xudng dudi do tac dung cia trong luc.
Hop truot xuong nén ma st s€ hudng lén phia

"/ mgsin 6

=3

trén. Hinh 5.15: Mét khoi hgp truot
. . ‘. o 5 rén mgt mat phang nghiéng cé
Phan loai: Khoi hop chiu tAc dung cua nhiéu luc tren mot atnfa cszétg ghieng co

khac nhau, tuy nhién, n6 chua truot xuéng déc nén
day la bai toan char diem céan bang.

Phan tich: So dd luc trén hinh 5.15 cho thay cac luc tdc dung vao hop gom: trong luc
mg, phan lyc rva lyc ma sat nghi f,. Chon truc x doc theo mat nghiéng va y vuéng
goc véi mat nghiéng.

Y F, =mgsing—f =0

D> F,=n-mgcosé =0

Giai h¢ phuong trinh ta c6 f, =mgsind =ntand

V6i goc nghiéng téi han @ thi luc ma sat nghi bang f, = zn nén x4, =tand,.

Hoan tat: Khi hop bat dau truot thi 6>6:. Hop truot cé gia tc xudng dudi thi luc ma
sat truot f, = g.n. Tuy nhién, néu giam goc q thi vat cling c6 thé trugt xuong, néu vat
truot thang déu thi x4 =tan@’ véi 6. <6,

Luu y: Vi bé tri thi nghiém nhu trén thi ta ¢ thé xac dinh hé s6 ma séat bang thuc
nghiém: w =tan @

e Vi s, str dung goc nghiéng khi khéi hop bat dau truot.
e V/Gi W, sir dung goc nghiéng khi ma khoi hop truot xudng véi tée do khong doi.

Bai tap mau 5.7: Mét qua bong khiic con ciu dang trugt
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Mot qua bong khic cbn cau truot trén mit bing vai tée do ban dau 1a 20,0 m/s. Qua
bong truot duoc 115 m trudce khi ding lai. Hiy xac dinh hé sé ma sat truot giita qua
bong va bang.

Giai: n Motion
Khai niém héa: Gia st qua bong chuyén —
dong sang phai nhu hinh 5.16. Luc ma sat
truot tc dung vé bén phai va lam qua bong
chuyén dong cham lai cho dén khi durng han. f)

Phan loai: Cac luc tac dung Ién qua bong
nhu trong hinh 5.16, nhung bai toan lai cho
cac bién s6 vé dong hoc. Do d6, c6 thé phan
loai bai todn bang nhiéu cach khéac nhau.
Theo phuong thang dting, ddy 1a bai toan
chat diém can bang (téng luc tac dung Iénvat  Hinh 5.16: qud khic con cau truot ¢6
bang 0). Theo phuong ngang, 1a bai toan chat ma sat trén mat bang

diém c6 gia téc khong doi.

Yy
mg

Phan tich: V& so d6 luc tac dung 1én vat, luu y dén luc ma sat (nguoc chiéu chuyén
dong, song song vai mat tiep xac).

Ap dung mé hinh chat diém chiu tac dung cua luc tong hop theo phuong X:
> F, =—f =ma,

Ap dung mé hinh chat diém can bang theo phuong y:

> F,=n-mg=0

Giai hé phuong trinh, véi dinh nghia luc ma sat truot, ta duoc:

a, =—449

Sau khi tim duoc gia tc, 4p dung mé hinh dong hoc, ta tim dugc

2

Ve ,
=—*_ thay so: =0,117
Hy 29Xf y Ay

Hoan tat: Luu ¥ rang s« khong cd thi nguyén va co gid tri bé, khong d6i voi mot vat
truot trén mat bang.

Bai tap mau 5.8: Gia tdc cia hai vat nédi véi nhau khi c6 ma sét

Mot khoi hop c6 khébi lugng mz nam trén mot mat ngang, nham duoc ndi voi mot qua
cau khéi lugng m1 bang mét soi day nhe vit qua mot rong roc nhe, khong ma sat nhu
trong hinh 5.20a. Tac dung vao khdi hop mét luc co d6 16n F hop véi phuong ngang
mot goc @ va khdi hop chuyén dong sang phai. Hé sé ma sat truot giira khdi hop va
mat ngang 1a z« Tim d¢ l6n cua gia téc caa hai vat.
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Fsin 6
a e |_ x n i"
W Ll
Mo = — L~ —— T B
. T _f; - Mo Fcos 6

— —
5’? my mg mog

Hinh 5.17: hé 2 vdt néi nhau khi c6 ma sat.
Giai:
Khai niém héa: Hinh dung xem chuyén gi xay ra khi tac dung luc Fvao khéi hop.

Gia st lyc di 16n hon lyc ma sat nghi nhung khong du 16n dé nhéat hop 1én, hop sé
truot sang phai va qua cau duoc kéo Ién.

Phén loai: Bai toan nay la bai toan hai char diém dudi tac dung cua luc tong hop. Vi
khoi hop khdng bi nhac 1én nén theo phuong thang dung, khoi hop dugc xem la chat
diem can bang.

Phan tich: V& so d6 luc cho ting vat (hinh 5.17b va 5.17c¢).

Ap dung mé hinh chét diém chiu tac dung cua luc tong hop cho khéi hop theo phuong
ngang:

D F, =Fcosf—f -T =m,a, =m,a (1)
Ap dyung mé hinh chat diém can bang cho khbi hop theo phuong thang dung
D> F, =n+Fsind-m,g=0 (2)

Ap dung md hinh chat diém chiu tac dung cua lyc tong hop cho qua cau theo phuong
thang dang:

sz =T -mg =mga, =ma(3)
Giai h¢ phuong trinh, ta tim duogc:

o F(cos@+ u, sing)—(m, + m,)g (4)

m, +m,

Hoan tat: Gia toc cua khdi hop c6 thé huéng sang phai hoac tréi tiy theo dau cua tir
s6 trong phuong trinh (4). Néu van téc cua khdi hop huéng sang trai thi phai doi dau
cua fi trong (1). Trong trudng hop do, chi can d6i hai ddu cong (+) trong tir s6 cua (4)
thanh dau trir (-).
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Cau héi ly thuyét chwong 5:

1. Trong buc tranh It Happened One Night (Columbia Pictures, 1934), Clark Gable dang
dung trén xe bus, dang sau la Claudette Colbert dang ng6i. Xe bus dot ngot di vé phia
trudce va Clark nga vao long Claudette. Tai sao diéu do6 xay ra?

2. Mot nguoi gitr tréi banh trén tay. (a) Xéac dinh tat ca cac ngoai luc tac dung 1én trai banh
va xac dinh phan luc theo dinh luat 3 Newton ctia moi luc do. (b) Néu trai banh roi xuong,
luc gi tAc dung vao né khi n6 dang roi? Xac dinh phan luc cua n6. (Bo qua luc can khéng
khi).

3. Soi day B manh, nhe, khdng co gian ndi
vat 1 va vat 2, biét vat 2 ning hon vat 1
(hinh). Day A tac dung luc 1én vat 1 [am B A
n6 chuyén dong c6 gia toc vé phia trudc.
(a) So sanh do l6n luc day A tac dung Ién
vat 1 véi luc do day B tac dung 1én vat 2?
(b) So sanh gia toc cua vat 1 va vat 2. (c)
Xac dinh luc do day B tac dung Ién vat 1
va so sanh luc do day B tac dung Ién hai vat.

Bai tap chwong 5:

1. Mot dong co tén lira do choi dugc gan vao mot qua bong lén, chding c6 thé truot khong
ma sat trén mat phang nam ngang. Qua béng nang 4 kg cé van toc 3.001 m/s tai 1 thoi
diém, va 8s sau van toc no la (8.00i+ 10.00j) m/s. Gia st dong co da tac dung luc khong
doi theo phuong ngang 1én qua bédng, tim (a) c&c thanh phan va (b) do 16n caa luc trén.
bS: 1,53m; 5,29°

2. Mot electron ndng 9,1.10°%kg ¢6 van toc dau 3.10°m/s. N6 di thang duoc 5cm thi toe do
cua no tang 1én 7.10°m/s. Gia sir gia toc cua no la hang so. (a) Xac dinh do 16n cua luc
tac dung vao electron va (b) so sanh luc nay vai trong lugng cua electron.

DS: 3,64.10°8N; 4,08.10* lan

3. Mot xe hoi nang 1000kg dang kéo mét toa mooc 300kg. Ca 2 cung tién vé phia trudc Voi
gia toc 2.15m/s?. Bo qua luc can khong khi va ma sat gitra mit duong va xe modc. Xac
dinh:

() Tong luc téc dung 1én xe hoi.

(b) Tong luc tac dung Ién toa mooc.

(c) Luc do toa modc tac dung 1én xe hoi.
(d) Lyc do xe hoi tac dung 1én duong.
DS: 2,15.10°N; 645N; 645N; 1,02.10*N

4. Mot soi day dai 35,7cm dau trén c6 dinh, dau dudi treo mot bulong sit nang 65g. Pat
mot nam ch@m lai gan bén phai bulong sat do (khong cham), bulong sat bi hat vé phia
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nam cham va dung lai ¢ vi tri cach phuong day thang dang mot doan 28cm. Biét rang
nam cham va bulong & trén ciing mot duong thang nam ngang.

(a) V& so dd luc tac dung 1én bulong.
(b) Tinh luc cang trén day.
(c) Tinh lyc tur tac dung Ién bulong.

bS: 1,03N; 0,805N
5. Hinh bén biéu dién céc lrc theo phuong ngang tac dung

vao con thuyen dang di chuyén theo huéng bac véi van = P
téc khong doi khi nhin tir trén cao. Lic tée do con thuyén 3 — Ai_ _
dat gia tri xac dinh, nudc tac dung luc 220N Ién than tau,

gdc 0 =40°, Hay viét 2 phuong trinh thanh phan biéu dién N ;

dinh luat 2 Newton, sau d6 giai phuong trinh dé xac dinh 4~ o l

P — luc gi6 tac dung Ién thuyén va luc n — lyc nuéc tac % 990 N

dung 1én ddy thuyén trong 2 trudng hop sau:

(a) Chon chiéu tryc x theo hudng dong, truc y theo hudng bac;

(b) Chon truc x theo hudng dong bac, phuong tao goc 6 = 400 so Vi phuong dong; truc
y theo hudng ty bic, phuong tao goc 6 = 400 so v&i phuong bac.

(c) So sanh 2 két qua cau (a) va (b): chliing c6 bang nhau khéng? Phuong phap nao dé
lam hon?

DS: 262N; 262N; 342N

6. Bbn co hé nhu trén hinh bén déu dang & trang thai can bang. Luc ké 10 xo dugc chinh
theo don vi Newton. Héi gié tri doc duoc tir cac luc ké trén. Gia sir bo qua khoi lugng
rong roc va ma sat gitta day vaéi rong roc cling nhu ma sat gitra vat vai mat phang nghiéng.

DS: 49N-49N-98N-24.5N

5.00 kg 500kg  5.00 kg
500kg ;
130.0°
5.00 kg 5.00 kg
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10.

11.

12.

Mot co hé cho nhu hinh vé& bén. Cac vat
trrot khdng ma sat trén mat ngang va luc
tac dung vao khéi 3kg 1a 42N. Xac dinh
(a) gia toc cua hé, (b) luc cing day giira
khéi 3kg va 1kg va (c) luc tac dung cua
khéi 1kg 1&n khéi 2kg.

bS: 7m/s?; 21N; 14N

Khoang céch gitra hai cot dién thoai 50m. Chud chim nang 1kg dau ¢ chinh gitra mot day
dién thoai noi hai cot dién thoai trén lam day bi chung xuong mot doan 0.2m, bo qua khoi
luong day.

1.0 ke 5.0kg
20kg

(a) V& so dd luc cac luc tac dung I&n cha chim.
(b) Tinh luc cang do cha chim tac dung 1én day.

bS: 613N

Mot vat dang chuyén dong trén mit phang xy, vdi toa do x va y cho boi phuong trinh x =
5t2 — 1 (m), y = 3t3 + 2 (m). Tinh do lén tong luc tac dung Ién vat tai thoi diém t = 2s.
bS: 112N

Mbt bao xi ming cO trong luong 325N treo can bang nho 3 soi
day nhu hinh bén. Cho 01 = 60°, 02 = 40°. Tinh cac luc cang day
Ty, T2, Tz khi h¢ ¢ trang thai can bang.
PS: 253N, 165N, 325N I Ty
Hai nguoi kéo mot con thuyen bang 2 soi ddy theo phuong
ngang. Néu ho kéo cung chicu thi con thuyen chuyén dong voi
giatoc 1,52 (n/s2 ve phia phai. Con neu ho kéo ngugc chieu nhau
thi con thuyen chuyén dong vei gia toc 0,518 m/s? Ve phia trai.
Xac dinh do lon lyc do moi nguoi tac dung 1én thuyen. Gia st
khong quan tam dén cac luc theo phuong ngang khac tac dung
I&n thuyen.
bS: 100N; 204N

Céc qua niing duoc treo trén cac day ndi vai tran cia thang may, biét thang méay dang di
chuyén vai van toc khong doi. Tinh gid tri c&c luc cang day T1 T2 T3 ¢ 2 truong hop trén.
DS: (a) 31,5N-37,5N-49N  (b) 113N-56,6N-98N

/40.0°  50.0°\
1 T, Ty
. T,
Ty

o 5.00 kg 10.0 kgo
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13.

14.

15.

16.

Mot hé thdng hd tro cho chan bj thuong ciia bénh

nhan duoc IdL‘Jng O cac bénh vién dugc cho nhu hinh

bén. Hé thong tac dung luc kéo nam ngang Ién chan \70°

bi thuong. 3

(a) Xac dinh lyc cing day trong day thung hd tro
chan. ‘ 8.00 kg

(b) Xac dinh luc kéo chan vé phia bén phai?

bS: 78,4N; 105N

Cho mdt co hé nhu hinh bén, biét my = 5kg dat trén mat ban

khong ma sat dugc noi vai my = 9kg bang mot sgi ddy manh nhe

khong co gién.

ny

(a) V& so do luc cua hai vat.
(b) Tim d¢ I6n gia toc ciia moi vat
(c) Tinh lyc cang trén day.

bS: 6,3m/s%; 31,5N

D6 thi v-t nhu hinh bén bieu dién toc do theo thoi gian cia mot chang trai thuc hién bai
tap Chin-up (hinh). Gia s chuyén dong theo phuong ding, chang trai nang 64kg. Xac
dinh luc tac dung bai thanh chin-up 1én co thé chang trai nay tai cac thoi diém

@t=0,(b)t=0,5s, (c)t=1,1sva (d) t = 1,6s.
bS: 646N-627N-589N

CHIN UPS

20 -

Mg

n/s)

N

speed (cr

I
0 0.5 1.0 1.5 2.0
time (s)

Cho co hé nhu hinh vé&, tdc dung luc theo phuong
ngang F, vao vat mz = 8kg, mat ngang khdng ma sét.
Xem nhu gia tdc truot cua vat 1a ham phu thudc F.
(a) Gi4 tri Fx nhu thé nao dé vat m; = 2kg c6 thé di
1&n? (b) Gia tri Fx nhu thé nao dé lyc cing trén day
bang 0. (c) V& db thi a2 (gia tbc cua my) theo Fx Vi
gia tri luc Fx trong khoang —100N dén +100N.

DS: 19,6N

T — e

=
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17.

18.

19.

20.

21.

Hé hai vat ndi voi nhau bang day manh nhe, bit qua mot rong
roc khong ma sat nhu hinh bén. Gia sir mat nghiéng khéng ma
sét, cho my = 2kg, mz = 6kg va 0 = 55°. (a) V& so d6 lyc cua hai
vat. Tim (b) d6 16n gia téc cua mdi vat; () luc cing trén day va

, <~ A , > , \ L My
(d) toc do moi vat dat duoc sau 2s ké tir luc ching bat dau ' &
chuyén dong.
bS: 3,57m/s%; 26,7N; 7,14m/s 0/
Cho co hé nhu hinh v&. Bo qua khdi lugng cac rong P,
roc va ma sat gitra cAc mat tiép xdc. Py

50

(a) Tim mdi lién hé giita a1 va a..
(b) Xac dinh biéu thirc cac luc cang day, a1, a2 theo
mi, mz va g.

my

Mot vat truot khong ma sat di 1én mot mat phang \
nghiéng véi vat téc dau 5m/s, biét goc nghiéng 0 = fj
20° (hinh bén). Hoi quang duong vat di dugc tir lac
bat dau cho dén khi dirng han.

DS: 3,73m

Hai vat c6 khoi luong 3,5kg va 8kg dugc noi véi nhau bang mot day khang gian, manh,
nhe bat qua mét rong roc khdng ma sat (hinh). Cac mat nghiéng khéng ¢6 ma sat. Tim:

(a) Do 16n gia téc ciia mdi vat.
(b) Lyc cang day.

bS: 2,2 m/s?; 27,4N

3.50 kg 8.00 kg
\35.0° 35.0°/

Trude ndm 1960, nguoi ta tin rang hé s ma sét nghi cua 16p xe ddi voi duong toi da la
Hs = 1. Khoang nam 1962, ba nha san xuat 6 t6 doc lap da che tao ra 16p xe véi h¢ s6 ma
sat nghi la 1,6. Bicu do cho thay 16p xe da dugc cai thién hon rat nhicu. Khoang thoi gian
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22,

23.

24,

25.

ngan nhat ¢ mot chiéc xe gan dong co piston ban dau dung yén di mot quang dudng ¥4
dam la 4,43s.

(a) Gia sur banh sau nang banh trudc 1€n khoi mat
duong nhu hinh bén. Gia tri tbi thiéu ps 1a bao
nhiéu dé duoc thoi gian nhu trén.

(b) Gia str nguoi 1ai xe ting cong suat dong co,
cac yéu t6 khéc gitr nguyén. Thoi gian sé thay
d6i nhur thé nao?

Jamie Squire/Allsport/Getty Images

bS: 4,18s

Mot ngudi dang kéo cai vali nang 20kg véi van téc khong doi

bang mot soi ddy c6 phuong hop véi phuong ngang mot goc 6 f
(hinh). Do 16n hec kéo cua ngudi 1a 35N va luc ma sat tac dung A

trén vali 1a 20N.

(a) V& so do lyc tac dung 1én vali.
(b) Tinh goc 6. ’
(c) Tinh phan Iyc n do mat dat tac dung Ién cai vali.

DS: 55,2° 167N

Mot vat niang 3kg bat dau truot tir trang thai nghi tir dinh cua mit nghiéng 30°, no di
duoc quing dudng 2m trong 1.5s. Tim: (a) d6 16n gia téc cua vat, (b) hé s6 ma sat truot
giita vat va mat nghiéng, (c) luc ma sét tac dung vao vat va (d) téc do cua vat sau khi
truot duoc 2m.

bS: 1,78m/s?; 0,368; 9,37N; 2,67m/s

Ba vat ndi véi nhau bang soi day khéng gian
va duoc treo nhu hinh v&. Hé sb ma sat gita
m2 va mat ngang 1a 0,35. Khéi lugng céc vat
mi = 4kg, mz = 1kg, ms = 3kg, bo qua masat
& rong roc. ! s

(a) V& so do lyc ctia mdi vat.

(b) Xac dinh vecto gia téc ciia mdi vat.

(c) Tinh d6 Ion cac luc cang day.

(d) Néu bo qua ma sét gitra m, va san, luc cing day tang hay giam hay khong d6i? Giai
thich.

bS: 2,31m/s?; 30N; 24,2N

Hai vat ndi véi nhau bang mot day nhe, khdng

co gian. Tac dung luc F theo phuong ngang vao I >
mz (hinh). Cho F = 68N, my = 12kg, m, = 18kg my ¥ =i~ F
va hé sé ma sét giita mdi vat véi mat ngang la

0.1.
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26.

27.

28.

29.

(a) V& so dd lyc tac dung 18n mdi vat. Xac dinh (b) gia toc cua hé va (b) do 16n luc cing
day.

bS: 1,29m/s?; 27,2N

Mot cai thung nang 3kg dugce day 1én mot bic twdng bang

luc P, biét phuong cua luc P tao Vi phuong ngang 1 gbc 6 =

50° (hinh). Hé s6 ma sat gitra cai thung va tuong la 0,25.

() Xac dinh do 16n cua P sao cho khdi dung yén trén twong. ==~ T~ 3

(b) Piéu gi xay ra néu |P| I6n hon hogc nhé hon gia tri tinh ”y
duoc ¢ cau a P

(c) Hoi lai cau a va b trong truong hop 6 = 13°.

bS: 48,6N; 31,7N

Thung 1 nang Skg dat trén thing 2 nang 10kg (hinh). Ap
mot luc theo phuong ngang c6 d6 Ion 45N vao thung 2, . 5.00

thung 1 duoc gan c6 dinh véi tuong. Hé s6 ma sat truot kg

gitra cac mat tiép xtc 12 0,2. ﬂl_» F=45.0N

(a) V& so do luc cua 2 thung va xac dinh cac lyc keo —
luc can cua moi vat.
(b) Xac dinh luc cang trén day va gia toc cua thung 2.

PS: 9,8N; 0,58m/s?

Mot can cau dang nang mot chiéc Ferrari nang 1207kg va bén dudi la chiéc BMW Z8
nang 1461kg béng,Sqi cap don, nhe, theo phuong ding. Chiéc Ferrari dang di 1én vai toc
do 3,5m/s va gia toc 1,25m/s?.

(a) Van tbc va gia toc cua chiéc BMW so véi Ferrari nhu thé nao?
(b) Tinh lyc cang trong day cap ¢ doan gitra 2 xe.
(c) Tinh luc cang trong day cap & doan trén chiéc Ferrari.

bS: 1,61.10*N; 2,95.10*N

Gia str c6 3 cai thung dat sat nhau nhu hinh

bén. B6 qua ma sat gitra cac thung vai mat

ban. Tac dung luc F theo phuong ngang vao - _

me. V6i my = 2,00 kg, mz = 3,00 kg, mg = F =3 W1 2 ¥
4,00 kg, va F =18,0 N.

(a) V& so dd lyc riéng cho tirng thing.

(b) Xac dinh gia téc cua mdi thung.

(¢) Tinh lyc tong hop tac dung 1&n mai thung.

(d) Tinh @6 16n luc tuong tac gitra cac thung.

(e) Ban dang 1am viéc & cdng trinh xay dung. Mot ddng nghiép dang déng dinh 1én tim
thach cao & mot bén, con ban thi dang bén kia hd trg bang cach dwa vao tudng Véi
lung ban day n6. Mbi khi biia dap lam lung ban dau nhoi. Nguoi giam sét thay vay,
lien gilip ban dat mot thang gd nang & gitra bire tuong va lung ban. Hay ding nhiing
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30.

31.

32.

33.

két qua o cdu a > d dé giai thich tac dung cua thiing g dat giira twong va lung ban
da giap ban dé chiu hon.

DS: 2m/s%; 8N-6N-2N; 14N-8N
Mot vat khéi luong M dugc gitt & mot chd nhe luc kéo F va hé

rong roc nhu hinh bén. Céc rong roc khdng khéi luong va khdng 5
ma sat.

(a) V& so do bicu dién Iyc 1én mdi rong roc.

(b) Tim luc cang trén moi day T1, T2, T3, T4, va Ts.
(c) Tim do I6n luc kéo F.

DS: Mg/2 ; 3Mg/2 ; Mg ; F = Mg/2 h Ty Iy
Mot luc phu thugc thoi gian cho bai bicu thic F= (81— 41)) (N),

vai t theo don vi gidy, tac dung vao vat nang 2kg dang dung yén.

T

(a) Hoi thoi diem nao vat chuyén dong véi toc do 15ms.
(b) Vi tri vat luc dat van toc 15m/s cach vi tri ban dau la bao nhiéu?
(c) Tim vecto do doi tong hop cua vat ¢ thoi diem do.

bS: 3s; 20,1m

Mot ban gé bi kep gitra hai ban hai bén (hinh) ¢ trong luong

95,5[\|. I\[éu hé so ma sat nghi gitra cac ban vai nhzju la 0,663

thi can can nén cac luc bao nhiéu ¢ hai bén ban go ¢ gitra dé

gitr cho nd ko tudt ra.

bS: 72N

Mot quyén sach co khéi luong m = 2kg bt dau roi khoi dinh w

cua mat nghiéng 6 = 30° & d6 cao h = 0,5m so véi mat ban ’
(hinh). Gia str mat nghiéng khdng ma sat dat trén mat ban cach mat dat mot khoang H =
2m.

(a) Tinh gia téc caa quyén sach khi truot

trén mat nghiéng. o T
(b) Van toc cua quyén sach khi bat dau roi h
khoi mat nghiéng? } e
(c) Quyén sach rét xuong san nha cach [ RN
canh ban mot doan R = ? s
(d) Thoi gian quyén sach bay tir ban " *\
xudng san 1a bao 1au? l "
(€) Khéi lrgng quyeén sach ¢ day c6 anh — R —]

huong dén cac ket qua cau trén
khong? Giai thich.
DS: 4,9m/s?; 3,13m/s; 1,35m; 1,14s
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34. Mt cai hop nho cd khéi lugng m = 2kg
dang ding yén trén goc trai cua cai hop = I -]
I6n khoi lwong M = 8kg. Hé soO ma sat =
truot gitra hai hop 1a 0.3 va bo qua ma sat
gitta hop I6n véi mat ngang. Tac dung |
luc theo phuong ngang c6 d6 Ion khdng ,
ddi F = 10N vao hop nho, chuyén dong !
cua n6 nhu hinh. Cho L = 3m.

|
|
! ~
(@) Hoi hop nhé di chuyén tir goc bén trai ! F =
cho dén goc bén phai cia hop 16n mat
bao 1au? (Luu y:ca hai hop déu dich
chuyén khi tac dung lyc F nhu trén).
(b) Hé1 quang duong hop 16n di duoc
trong suét qua trinh trén?

bS: 2,13s; 1,67m
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