CO HOC

06-Sep-17

TS. Nguyen Kim Quang

PONG LUC HQC CHAT PIEM

Pong lwe hoc nghién ciu sy chuyén dong lién quan dén luc tac

dong.

Ba dinh luat chuyén dong ciia Newton (1687) la co s¢ ciia dong
Ire hoc va co hoc ¢o dién (co hoc Newton) cho doi twong chuyén
doéng vai van toc khdng qué 1on (~ anh sang) va kich thudc khéng

qua nho (~ phan tz, vi hat).

Ba dinh luat chuyén dong ciia Newton dugc phét biéu trong hé

qui chiéu quan tinh.

Nguyén ly twong doi Galileo: “Moi dinh luat co hoc 1a nhu nhau

trong moi hé qui chiéu quan tinh”.

CO HOC
KHAI NIEM LUC

« A force is a push or a pull.

« A force is an interaction between two objects
or between an object and its environment.

« A force is a vector quantity, with magnitude
and direction.

p F (force)
—_—

PONG LUC HQC CHAT PIEM

TS. Nguyen Kim Quang
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o forces F'; and F, acting on a body a
Two forces F; and F, acting on a body at
point O have the same effect as a single force
R equal to their vector sum.
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KHAI NIEM LUC

Contact forces

CAac lic co ban dwge biét trong te nhién 1a cac truong lwc. (1) luc hat
nhan manh gita cac hat ha nguyén tw, (2) luc dién tir giita Cac dién tich,
(3) luc hat nhan yéu (4) luc hap dan gitra Cac vdt.

———E]

COHOQC PONG LUC HQC CHAT PIEM TS. Nguyén Kim Quang

1. Pinh luat th&r nhat cia Newton

Pinh luat 1: Mot vat ¢d lap hay chiu hop luc tdc dong bang
khong sé chuyén dong véi vat toc khdng doi.

Zi‘):O => v=const va a=0

Dinh luat 1 chi nghiém dung trong hé qui chiéu quén tinh va dugc
goi la dinh luét quan tinh.

Moi hé qui chiéu chuyén dong thiang déu véi mot hé qui chiéu
quan tinh 1a hé qui chiéu quan tinh.

Hé qui chiéu gan véi mat dat 1a HQC khdng quén tinh (trai dat
quay quanh truc), tuy nhién dé don gian trong nhiéu truong hop,
c6 the xem la HQC quan tinh gan ding.
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2. Pinh luat thir hai ciia Newton

I3 9 , 7. . , al —
Mot chat diém co khoi lugng m chiu tdc  ggu——— SF_ ~_3F
— X
5 = z H A — F
dung cua luc F s€ co gia toc: a = - " -
= ,—|_2“ SF
hay| F = ma | (N=kg.m/s?) — x
iy
Gia téc ¢6 clng phirong chiéu véi lyc tac —
dung, €0 do lon ti I¢ voi do lon cua luc va ’J:L‘ SF
11 1¢ nghich voi khoi luwong cua vat. my + *
Lue mo ta do 16n, phuong chiéu ciia sw twong tac giita 2 vat hodc
gilra vat vai moi truong xung quanh, dugc bicu dién boi vecto.
Khéi lwong 13 dai luong xac dinh quén tinh cta vat. Quan tinh
duy tri trang thadi chuyén déng chong lai su thay doi, nghia la
chong lai gia toc.
——

CO HQC PONG LUC HQC CHAT PIEM TS. Nguyén Kim Quang

Trong lugng

Trong lwgng W = mg cua mdt vat la luc
hat cua trai dat M 1én vat m. Bao gom:

c . - m
- Lyc hap dan trai dat1énm: F; = —G

R? R
- Lyec ly tam trén m:  Fy; = mwy

Trong luc tac dung 1én m: W = ﬁg + ﬁlt ~ ﬁg =mg

M Falling body, Hanging body,
:—G—=98m mass m mass m
g R? ’ / s2 A
T

Khéi lwrong m cia vat khong do6i

nhung trong lugng W thay doi l' o [] o
H A B a = a =
theo gia toc trong truong g. #
Weight =, Weight —
W = mg SF=w W= mg SF=0

Trong lwong biéu kién w' = mg’ .

g’: g|a téc trong tmdng dél VoI « The relationship of mass to weight: w = mg.
hé qu Chlé’l/l khf)ng quén tl,nh « This relationship is the same whether a body

is falling or stationary.
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3. Dinh luat thir ba ciia Newton
Khi vat 1 tac dung mdt luc 1én vat 2 thi vat 2 cling tac dung lai
vat 1 mot lyc cung do 1on va nguoc chiéu (Fy1 = —Fqy).

Lubn xuat hién cip lrc tuong téac,
diém dat cua 2 luc nam trén 2 vat.

TD: Phan lyc, ma sat... Di bg,
may bay...

Reac”o":

exerts force
on fisg

CO HQC PONG LUC HQC CHAT PIEM TS. Nguyén Kim Quang
4. Mot so luc thudng gap
a) Lwc ma sat
Khi 2 vat tiép xUc, xudt hién lwe tiép xGc R trén bé mit mdi vat
gdm: thanh phan L b& mit tiép xtc 1a Iwe phap tuyén N va thanh
phan // bé mit tiép xdc 1a lwe ma sat f.
R=N+f,
- Luc ma sat nghi khi vat dung yén: f, =-F<pN
- Lyc ma sét truot khi vat chuyén dong: f, = N
T i

,fi,max _____________

S = myn

0 l«— Static region —==— Kinetic region —»

CuuDuongThanCong.com https://fb.com/tailieudientucntt

06-Sep-17


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

06-Sep-17

CO HQC DONG LUC HQC CHAT DIEM TS. .\{gu}fn Kim Quang
4. Mot so luc thuong gap
b) Lwc dan hdi

Luc dan hdi nguoc chiéu ly do.

F = —k.AR | (dinh ludt Hooke)

d) Strc cang day

Stic cang day nhu nhau tai moi diém trén
day ndi c6 khoi luong khong dang ké.

/(The tension is equal’
-\\and_gpp03|te. 7 ‘ LR
Vi

tension
—_—

% T Free-body diagram

L~
N

S

—
tension

' 4

CO HQC PONG LUC HQC CHAT DIEM TS. Nguyén Kim Quang
4. Mot so luc thuong gap
e) Lwe quén tinh (inertial, Fictitious, Pseudo)
Hé qui chiéu O’ chuyén dong véi gia téc ao doi voi mot HQC quan
tinh. Trong O’(khong quén tinh), vat m chiu luc F s& ¢6 gia téc @’

-

— =y - - N _ =
F #* ma - F + fqt == ma’ lfqt - _maO

Luc quéan tinh dwge “bd sung” trong hé qui chiéu khong quan
tinh dé co thé str dung phuong trinh dinh luat 2 Newton.

Inertia Forces

[r— 9,
ACCE[EEHTION —

o
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CO HQC PONG LUC HQC CHAT PIEM

4. Mot so luc thucng gap (4)
e) Lwe quan tinh

|
|
=i i L | | Le 1 1 I T

Noninertial
observer

| Inertial _, N N
! observer T + mg = ma

T+m§+?ﬁ0=0

R
fric = —ma

————E T

TS. Nguyen Kim Quang

COHOC PONG LUC HQC CHAT PIEM

4. Mot so luc thuang gap (5)
¢) Lwc quan tinh

Trong lu'ong bléu klén When the elevator accelerates
: ’ upward, the spring scale reads

trong hé qui chiéu khong | avalue greater than the

When the elevator accelerates
downward, the spring scale
reads a value less than the
weight of the fish.

q Ué.n tl’n h weight of the fish.

Cho:
m=4Kkg
a=2m/s
g=9,8 m/s?
Tinh trong luong cta
con ca trong 2 truong
hop?
W= m(g-a)
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4. Mot so luc thucng gap (6)
f) Lwe quan tinh ly tdm
Luc quan tinh ly tdm duoc bd sung trong hé qui chiéu quay
quanh truc (khéng quan tinh).

V2

Fii =m—
It -

Noninertial
observer

mvl
Fﬁcuuom t

2 Inertial
observer

COHOQC PONG LUC HQC CHAT PIEM TS. Nguyén Kim Quang

5. Chuyén ddng tron

_ ~~.

Chuyén dong tron déu s
. v? i
ia toc huong tam: =—
G a toc umlg a aht R In uniform circular EF \
mmmn the acceleration ‘1
, ~ J4 . X i and net force are both |
qu }I-IC tac dung lep Chat dlem trong l‘ directed toward the "
Chuyén d(")ng tr(‘)n déu: :\ center of the circle. 4
2 N 1/
—_ — V ~ \\\ “ - ’/
F=ma= —mER S 15 e
B

Chuyén dong tron khong déu

i:‘l'.m
//— k //— \k
7 1 R 7 1 LN
dv " ; :_F: \\‘ / . 2 }\‘

Fi,, = ma =m-— / Fy % i agf Al

tan tan - \ \
dt 'I \ l/ \
. | . |
v2 \\ | \\ |
FR = magp = m-— \ // \ //

R N / \\ 7

\\\ /// \\ ///
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Mot nguoi di chuyén mot chiée xe véi van toe khong doi. Lic dau nguoi
ay kéo xe vé phia trudc, sau d6 nguoi 4y diy xe vé phia sau. Trong ca hai
truong hop, cang xe hop véi mit phang nam ngang mét goc o.

Hoi trong trudng hop ndo ngudi Ay phai dat 1én xe mot luc 16n hon?

Biét rang trong luong cta xe 1a P, hé sb ma sét giita banh xe va mat duong
la k. (BT 2.4 LDB)

N+P+F +Fp=0
= N=-P—-F —Fp
Chiéu 1én truc T

(@) N =-(-mg) - Fsina

=mg - Fsina
(b) N = -(-mg) -(-Fsinc)
=mg + Fsina
(a) (b) Fms = kN = F(a)< F(b)
d

CO HQC BAITAP - DONG LUC HQC CHAT BPIEM TS. Nguyén Kim Quang

Mot chiéc xe khdi lugng M = 20kg c6 thé chuyén dong khdng ma sat trén
mot mit phing nim ngang. Trén xe c6 dat mot hon da khdi lugng m =
2kg, hé s6 ma sat giita hon da va xe 1a 0,25. Lan thtr nhat nguoi ta tac
dung 1én hon da mot Iyc bang 2N, 1an thir 2 bang 20N. Lyc ¢6 phuong
nam ngang va huéng doc theo xe. X4c dinh:

a) Luc ma st gitra hon da va xe;

b) Gia tdc ctia hon d4 va xe trong hai trudng hop trén. (2.18 LDB)
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Luc ma sat nghi cuc dai ~ ma sat n
trugt gitra hon d4 m va xe M: m E
P —
f..= kn=kmg =4,9 N M]| —f |

a) Truong hop 1, F =2 N <f_ : Hon d4 khong trugt ddi véi xe.

. A 5 A F
Gia toccuahé: a= M+m
Xétriengxe: f..=Ma=M
g ms a M+ m
b) Truong hop 2, F =20 N >f, : Hon da trugt dbi vai xe.
F—fins
-Honda: F—f,s=ma; =a; = N
fms

- Xe: f,c =Ma, 2a, =—

ms ap ap M

CO HOC BAI TAP - DQNG LUC HOC CHAT PIEM TS. Nguyen Kim Quang

Mot trd choi du quay gom mdt truc trung tdm thang dimg ndi véi
mot s6 canh tay la cac thanh dai 3,0 m ndm ngang, mdi thanh treo
mdt chd ngdi boi mot day cap dai 5,0 m (hinh vé).

(a) Tim thoi gian ciia mot vong quay (chu ky) cua du quay néu day
cap treo tao mot goc nghiéng 30° so voi phuong thang dimg.

(b) Céc goc nghiéng cua day treo cd phu thudc vao trong lrgng cua
hanh khéch véi ciing mot van tc quay? (BT 5.46 Uni. Physics)
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R=3+5.sin30° (m) =5,5m
- — V2 V
Tsina=me o (o= — = v2 = Rgtga
_ Rg
Tcosa = mg
2t 2mR
Chuky: T=—=—
Q) v o
Goc léch o 6 phu thude khoi lugng nguoi choi du quay?

T + mg = m3

COHQC BAITAP - PONG LUC HQC CHAT DIEM TS. Nguyén Kim Quang

Khdi A nang 1,9 N, va khéi B nang 4,2 N, dugc ndi véi nhau boi
mot ddy mém, nhe di ngang qua mot rong roc cd dinh khong ma
sat. Hé sb ma sat dong giira tat ca cac bé mat tiép xuc 1a 0.30. Tim
d6 16n cua lyc F ndm ngang can thiét dé kéo khdi B vé phia trai voi
van toc khdng doi. (BT 5.89 Uni. Physics)

A

i -

F
~f—
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CO HQC BAITAP - DONG LUC HQC CHAT DIEM TS. Nguyén Kim Quang

f aa True? nNpa—Pa=0 =nga=Py=19N
BA
<_A_’ T fBA = unga = (0,3)(1,9) = 5,7 N
_ Truc —» T—fBA=O =>T=fBA=5,7N
Pa=Nag
n TrucT n—Py—Pg=0=>n=P,+Pg=61N
F B|fas fg = un =(0,3)(6,1) = 1,83 N
=T
fB Truc <« F—T—fAB—fBZO =>F:T+fAB+fB
Nag=Pa
Pe F=574+57+183(N)

COHQC BAITAP - PONG LUC HQC CHAT DIEM TS. Nguyén Kim Quang

Khéi lugng cua khéi A va B 1an Iuot 1a 20,0 kg va 10,0 kg. Céc
khdi ban dau dimg yén trén san nha va duoc ndi véi nhau boi mot
day khong khéi lwong vat qua mot rong roc khdng khéi lugng va
khdng ma sat. Mot luc F hudng 1én tadc dung Ién rong roc. Tim gia
toc a, cua khdi A va ag ctia khdi B khi d6 16n luc F 1a (a) 124 N;
(b) 294 N; (c) 424 N. (BT 5.126 Uni. Physics)

20.0 kg
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BAI TAP - PONG LUC HQC CHAT DPIEM TS. Nguyén Kim Quang

Stccangday T: 2T =F $T=;
Voi P,=196 N ; Pz =98 N

Lic A, B bat dau chuyén dong:

A: T-Py=mua,>0

B: T-Pg=mgag>0
aAF=124N=T=62N

T<Py=a,=0; T<Pg=a3=0

b) F=294N=T=147N<P,=a,=0
T—P; 147-98

— — — m
W=y o 10 s
tPa ¢)F=424N=T=212N>P,>P,
p
s =ap, 8
e ]
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