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PHAN 11

PONG LU'C HOC

Dong luc hoc nghién cuu cdac quy luat chuyén dong co hoc
cua cdc vdt thé dwoi tac dung cua luc.
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DA NANG UNIVERSITY OF TECHNOLOGY

1. Dinh luat 1 (Pinh luit co ban cia dong luc hoc)

CHKHOA

IRUONGDATHOC BA

Chuong 8

PONG LUC HOC CHAT PIEM

Duéi tdc dung cua luc, chat diém s€ chuyén dong vai gia toc cung
gid cung chi€u véi luc tdc dung.

F=ma F

Quy dao chuyen dong cua
chdt diém

a

Voi:
m 12 khdi luong cta chéat diém — d6 do quan tinh.

F.a,v cing thudc mat phang mat tiép ctia quy dao tai vi tri chat diém
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P1 heH Daane Usiversiry or Teemvovocy * Néu lyc la trong luong, thi P =m.g
TRUIONG DAL TI’,) ACH KHOA S

§1. Cac dinh luat Newton
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Trong dé: g la gia toc trong trieong.
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¢ & —Tam trai dat

Khéi lugng m quan hé véi trong lugng P:
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P
P=mg=>m=—
8
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2. Pinh luat 2 (Pinh luit quan tinh)

Chat diém c6 khdi lugng m khong chiu tdc dung cia lyc nao s& ding

Tham khio cach tinh gia toc trong truomg g ( : .
. : : yén hodc chuyén dong thang déu.

I
: — —>— bung yén

. ., : F m m

G: hang so hap dan ! —>@
) | F=0_v=const . .
G=6,67.10" (N.m?/ kg?) ' —> @ Chuyén dong thing déu

1 m
:
:
: - Trang thai ding yén hay chuyén dong thang déu cia chét diém
i | duogc goi 1a chuyén dong theo quén tinh.
; - H¢ quy chiéu trong d6 théa man dinh ludt quan tinh goi 1a h¢ quy

chiéu quan tinh.
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'/’ S ;ﬂ ______ " _K_h_l ;z_ <_ <_ I_I_t;zi_. . “\‘ 3. Dinh luat 3 (Dinh‘ luit vé tinh doc lﬁj,p tac dl;lflg cuqia luc) .

: ® : Dudi tic dung dong thoi cia mot s6 luc, chat diém c6 gia toc bang
§;§: P h P—G M, m —om . | tong hinh hoc cic gia toc ma chat diém cé duoc khi ting luc tic dung
A 2 | | riéng biét.

1 M |
Véi: g =G : d=d,+d,+..+a, 8.4
B | I
o ’ ’ 1 —_— , —

M,: Khoi luong trdi dat G, (k=1,n)lagiatéc do lyc F; gy ra.

1 . z s s A ] ,

A R: Bdn kinh trdi dat : Nhan m vao hai ve, ta co:

B % ., . A \ . I

| Gid tri gia toc trong truong g: | ma = ma, + ma, +...+ ma,
o 1 — — .
| M,=5,9722.10* (kg) ! sSmai=F1+F:+..+F,

a i "

! R =6.371 (km) : @ma:ka 8.5
G=6,67.10"(N.m?/kg?) e

1 |
i Do dé: g =9.81 (m/s) ;

BN
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4. Pinh luit 4 (Pinh luit vé tac dung va phan tic dung)

Hai lyc ma hai chét diém tic dung 1én nhau bang nhau vé tri sd, cling
duong tdc dung nhung ngugc chicu.

Chu y: Cdc luc tdc dung tuong hé nay khong tao thanh mot hé luc can
bang vi chiing dat vao hai chat diem khdc nhau.

Fa
)

Xét vat (1):
Fi : lyc tic dung
Foi:lyc phan tac dung
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§2. Phwong trinh vi phan caa
chuyén dong diem
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Xét hé vat:

—

N q
P,

Fa

B )

P —
Phan loai luc:

Ngoai luc Fr : céc vat ngoai tdc dung 1€n hé vat
Fi~(Pi,P2,...P,)

Noi luc F: céc vat bén trong h¢ tuong tac nhau
Fr ~ (FIZ,FZI) ~0
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1. Dang véc to

Xét chuyén dong cua chat diém chiu téc dung baoi Z F:

k=1

Véc to dinh vi: 7 = 7 (1)

Gia toc chuyén dong: d =7 =

Phuong trinh vi phan ctia chuyén dong:

2 —
ar

m;i:iﬁk = m
k=

n

-YF,
k=1

Luuy: Fr = Fi(t,7,F)
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d*r
dr?

8.6
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2. Dang toa d¢ Descartes:

Chiéu phuong trinh 8.6 1€n céc truc cua hé truc toa do

n
mx = Z F,
k=1
n
my = Z F, &
k=1

mz = i sz
k=1
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N

§3. Hai bai toan co ban cia dong
luc hoc
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3. Dang toa d¢ tw nhién:

1. Bai toan thuan — Bai toan tim luc

Dinh vi s = s5(¢)

n
ma, = Z F,
=1
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(Tritng phdp tuyén)

a,=s,
%)

_ ) R
a, =— nén
P

a,=0

n (Phdp tuyén)

0' /'\/ Mit phang mat tiép

Quy dao
chuyén dong

fen 8.8

0=)> F,

k=1
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Biét chuyén dong cua chat diém (7,v,a), tim luc tac dung Ién chét diém.

* Cdch gidi quyét: Phép dao ham

Vi du: Cho chit diém khdi lwong m, chuyén dong trén dudng
cong phang. Tim phan luc theo ¢, biet ¢ = ¢(¢),9(0) = 0,9(0) = 0.
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Bai gidi:

mi=P+N (1)

= m(d,+d)=P+N
{mﬁ, =P.cosp=mg.cos@

_la,=R¢ _ [mR.@=mg.cosp
a nén
a,=R.g’
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+ Phan tich lyc tac dung 1én chit diém (f’, N) )
+ Viét phuong trinh vi phan chuyén dong

Chiéu (1) 1n cdc phuong tiép tuyén va ban kinh :

ma, =N —P.sing=N —mg.sin @

mR.¢> = N —mg.sin @

Luu hanh noi bo

2. Bai toan ngwoc — tim chuyén dong

Biét lyc tdc dung 1én chat diém, tim chuyén dong (7,7V,a).
* Cdch gidi quyét: Giai phuong trinh vi phan chuyén dong.

Vi du: Cho con lic don dao dong bé nhu hinh v&. Tim phuong trinh
chuyén dong cua con lac. Biét thoi diém khi t = 0,¢(0) = ¢,,v(0) = v,.
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Giai phuong trinh (a):
MmR.¢p =mg.cosp = @y = %.cos )
8
dt R

d

@0)=0
Giai phuong trinh (b): N =3mg.sin @

:>d—a):—.005¢:>d—a)d(0:§.cos¢d¢
dt R
(odw— .cos@pdp = wdw =
R R
8 )28 .
= |lodw==-|cospdp = ®" =—
| [ cospdg -

= . 28 .
Véi diéu kién blen{(p( )= — A=0.Do d6:¢° = ?g.sm (1)

228 oo e do_
g = sing=g=, = sing = ”
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* Néu bai todn yéu cdu viét méi quan hé giita @ va t — phu'o‘ng trinh chuyén dong thi:

/— sing = dt = —— 2Idt __de
R 2g .
— 51n¢7 ?.sm(p
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Bai gidi: o
+ Phan tich lyc tdc dung Ién chat diém (P,T)
+ Viét phuong trinh vi phan chuyén dong

mai=P+T (1)
Chiéu (1) 1én céc phuong tiép tuyén:
ma, =—P.sin@ =-mg.sin ¢

Ma a, =1.¢ va sin@ = ¢ nén: S

¢+§.¢=0:> P+ p=0 (a)

Trong do: k = \/%

Nghiém téng quét ciia phuong trinh vi phén (a)
@(t) = A.coskt + B.sin kt
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Xdc dinh A, B tir diéu kién ban dau cua chuyén dong:

(0)=¢, (b)
v0)=v, (0

Gidi diéu kién (b): (0) =@, = A = ¢,

Van tdc cta con lic: v(t) =w(t).l = @(t).l =—klA.sin kt + kIB.cos kt

Giai diéu kién (c): v(0)=v, = Bkl =v, = B =v,/ kl

Vay phuong trinh chuyén dong cta con lac la:

o(t) = @,.cos kt +%.sin k= [(p) + (%)2 sin(kz +7)

. kl
Véi: y = arctan 140
Vo
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Bai 8.1

Kéo vat nang co trong lugng P di Ién theo _phuong thang dung boi
mot s¢gi ddy mém khong trong lugng voi g1a téc 12 a = const. Hay xéc
dinh luc cing trong ddy. Xem vat nhu 12 chit diém.

—>
<!
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BAI TAP CHUONG 8 SINH VIEN CAN GIAI QUYET

Hai bai toan co ban cua dong lwc hoc
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[Kéo 1én nhanh dan déu, gia t(”')c\

¢6 chiéu huodng Ién
T +mg =ma
=T -mg =ma

=T =m(g+a)

—

T

Qy

mg

Kéo déu:a =0

J

[Keo 1én cham dan déu, gla tocx

¢6 chiéu hudng Xuong

T+m§=m£i
=T -mg =-ma
=>T=m(g—a)

T

_|m
a

mg )
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