Giang vién chinh PHBKTPHCM: Th.S: NGUYEN — MINH — CHAU

Chuongll: DQNG LUC HOC CHAT DIEM
II.1 Khdi niém co bdn
«» Luc: 1a 1 dai lugng vat 1y (N) dac trung cho su tuong tac.
e Ngoai lyc: 1a cac luc tir phia bén ngoai tac dong lén vat.
e NOoi luc: 1a luc tuong tac gitra cac phén tr bén trong.
Khi vat khong bi bién dang: Znoi lyc = 0.
% Khdi luong m: 1a 1 dai lwong vat Iy ( Kg ) dic trung cho tinh i (quén tinh).
11.2 Ba dinh ludt Newton
1/ Dinh luat 1: (Dinh luat quan tinh)
a. Phat biéu: 1 vat c6 lap (khong chiu tac dung cta ngoai luc) néu vat dang ding yén s&
dung yén mai mii, con néu dang chuyén dong thi s& chuyén dong thing déu.

d=0=>9=0
G=hs= 9 =hs
b. HE quy chié'g quan tinh: 13 hé quy chiéu nhin vat c¢6 lap thay né dimg yén hay chuyén
dong thang déu.
K 13 hé quy chiéu quan tinh thi ¥X' ding yén hay chuyén dong thang déu so v6i K — K :

1 hé quy chiéu quan tinh.
Vi du: Mit dit duoc coi 1a hé quy chiéu quan tinh (tuong dbi).
2/ Dinh luit 2: (Dinh lut co ban cia vt chuyén dong co gia toc)
a. Phat biéu: Mot vat co khéi lwong m, dudi tac dung ciia tong ngoai luc thi vat do chuyén
dong co gia toc:

i

b. Phwong trinh dong luc hoc co béan: ZE =m,aq,
3/ Pinh luit 3: (Dinh luat tuong tac gitra 2 vat)
a. Phat bieu: 2 vat A va B tuong tac vdi nhau:
Vit A tac dung 1én vat B mot luc F,
thi vat B tac dung 1én vat A mot luc F, = —F,
b. Cac cip e lién két:

. Q Trong lwc: Khi vt co khdi luong m chuyén dong trong trai dit thi ta co: P, P'

P N Piém dit: khdi tim G
V5 T Phuong: duong thang dung (coi mit dt ngang)
Chiéu: hudng xudng.
P=mg Do 16n: P=mg

N

e Phan lwc: vudng goc, khi 2 vat A, B tiép xuc chong:
Diém dat: tai diém tiép xuc.
Phu:ong Vuong goc mat tlep xuc.
Chiéu: tir diém tiép xuc hudng dén vat dang xét.
Do lon: N =N’ (giai phuong trinh tim N, N”)
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e  Luwc ma sat trugt: khi 2 vat A, B trugt 1€n nhau FZT“' L
+cd 7

Diém dit: tai diém tiép xuc.
Phuong: theo phuong chuyen dong.
Chiéu: ngugc chiéu chuyén dong.
b6 lon: F, =F,," = KN ol
e Strc cing day: T, T
Xuét hién khi vat tiép xuc treo véi soi day:
B: 1a soi day treo vat A.
T: ngoai lyc cua A do sgi day tac dung.
Diém dat: tai diém tiép xuc.
Phuong: phuong soi day.

Chiéu: tir diém tiép xuc hudng ra ngoai vat dang xét.
Do 16n: T = T’ (giai phuong trinh tim 7, 77)

ol

Luwce cidn moi trwong: FC =-K C.g

K.: hé s6 can cua moi truong.

F.: cting phuong, ngugc chiéu 9.

Diém dit: tai diém tiép xuc. Fe =~y
Phuong: cung phuong 9 (phuong tiép tuyén).
Chiéu: nguoc chiéu 9.
Do lon: F. = K..8
e Luc dan hdilo xo: F, =—K.% F,
Piém dat: tai diém tiéR xuc. MAAAW
Phuong: phuong chuyén dong. — — b
Chiéu: ngugc chiéu véi li @6 Ox. | F,
I ———P

bolon: F, =K.x.
% Giai bai toan bing phuong phap dong luc hoc:

< Budc 1: Phan tich luc doi vdi cac vat nguoi ta cho khoi luong.

o Budrc 2: Viét phuong trinh Iyc: ding dinh luit 2 Newton: z F, =m,.a,

X Budc 3: Chiéu phuong trinhﬁ luc 1én 2 phuong:

e Phuong Vu()ng goc chuyén dong - tim phan luc N - h_rc» ma sat F,, = kN

e Phuong chuyén dong: chon chicu duong la chicu chuyén dong, gia toc a,theo

chiéu duong. “ ,
Budc 4: Giai hé phuong trinh theo phuong chuyén dong — két qua.

>

o
%
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VD:

X/
°e

Day khong gidin — van tdc tai moi diém trén diy nhu nhau — a; = a, (d6 16n)
Trén moi diém cua soi day khong c6 vat gi ¢ khéi lwong thi sirc cing nhu nhau —
T ] =T 2= T
I1.3 H¢ quy chiéu bit qudn tinh — Lwc qudn tinh
1. Hé quy chiéu bit quan tinh
La hé quy chiéu chuyén dong véi gia tde d, so vo1i hé quy chiéu quan tinh.
K 12 hé quy chiéu quan tinh, thi ¥&" chuyén dong c6 gia téc ddi voi K déu 1a hé quy chiéu
bét quan tinh.

e

S

—

2. Luc quan tinh: ﬁqt =-m.a,
Diém dit: tai khoi tim G.

- Phuong: cung phuong a, .
F
qt

Chiéu: Nguoc chiéu 4, .

Po lon: |F,|=mla

Ghi chii: e quan tinh chi xudt hién & hé quy chiéu bat qudn tinh.
VD1: Treo hé rong roc trong thang may:
e Chon mit dat 4 hé quy chiéu quéan tinh K.
H¢ phuong trinh lyc twong ung:

>
2y
(=)

. o _)_ o — pal ~
my: mg+T=ma, =m(d'\+a,) N
m,: myg+1 =myd, =m,(a'\+d,) 1 4,
4y q',
ay = a,vivat 1 di lén cung chiéu 2 di xuéng ngugc chiéu . N
e Chon san thang may: hé quy chiéu bt quan tinh. v =
] N Ny — _ . . qil qt2
m,: mg+T+F, =ma, m g
L= = _ m,g
m,: m,g+T+F,, =m,a, 28

thl =mpa, ; th2: my.a,
a',: gia toc vat 1 doi voi san thang may # a, doi véidat: a, =a’,+a

’ ’ ’

a), = dp; —a
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,_(my,—m,;).(g+a,) (m,—m,;).(g')
= a'= =
m,+m, m,+m,

;o

Cha y: chiéu d,:
Thang méy di xuéng cham dan: 4, 0

Thang may di 1én cham dan: a, J
VD2:

Mat ban dung yén:m, trugt trén canh ban N ,=0.

Mat ban chuyén dong: m, bi lyc quén tinh F dé

qtl

vao ban - N, # 0, c6 thém lyc ma sat F, ,

11.4 Dong luwong — Xung lwong
1/ Pinh nghia dong lwong p: 1 vat co khdi luong m chuyén dong véi van toc 9. Thi
- = p=m8
p=mé.
2/ Pinh 1y vé dong lugng:
b :_d(mS) = mﬁ =ma = Z]:“
dt dt dt
Phat biéu: Dao ham vécto dong luong theo thoi gian = X ngoai luc tac dung 1€n vat.
3/ Pinh luét bao toan dong lwgng:
a. Bao toan toan phuong:
Zﬁ =0=>p= m3=hs=9=hs — vit chuyén dong thing déu.

9

b. Bdo toan 1 phuong:
Zﬁi 0 F.=0 = p,=m8,=hs= 9, =hs— vat chuyén dong theo phuong x
déu.
Hinh chiéu = ngoai luc theo 1 phuong = 0 thi dong luong theo phuong d6 sé& bao toan.
4/ Xung lwgng:

p; t
Idﬁ=j‘F-dt:>ﬁ2_I31 =4p
Pi 4
Xung luong hay 14 xung ciia 1 lyc F trong khoang thoi gian Az =¢, —¢, bang d0 bién
thién dong luong: Ap = p, — p,.

Néu dung lyc trung binh F trong khoang thoi gian At: Ap = p, — p, = F.At
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115 Co néing ciia chit diém 2 A "
1/ Cong ciia hye F : ) ¢
a. Cong gguyén to: p
dA=Fdl = F.dl;cosa ) B
a:gochop bdi F va dl .
» X

Néu o nhon: da = 0 cong phat dong, lyc lam cho vat di chuyén
o tu: da = @ cong can, luc 1am can vat chuyén dong.

a=90": dA = Q: luc khong tao cong.

B B
b. Cong ciia luc 7 khi vt di chuyén A — B : Az, = [dAd = [F.dl
A A

Chung ta st dung cong thirc nay khi luc F khong ddi, goc a khong doi.
+ Cong cua lyc ma sat:

Apiany = —kmgcosa.AB
+ Cong cua trong luc:
A, 45 =mgsina.AB
% Cong cua phan lyc:
A;=0 N Ld

2/ Pong ning: 1a nang luong thé hién su chuyén dong cua vat

wd =%ml92 = dA, =dwd

CM: dA=F.dl
Ma F=Fi+F j+Fk=mi=Y F
dl = dxi +dyj +dzk

_ _ Y _dlgx > —dx
>=>dA=Fdx+F dy+..=ma,+ma, +.. ma a = VA 4= TN

—>=> dd=m8,dv, +m8,d9, +m9.d9, = d[Lm(9} + 97 + 9] = d(t m9?)
% Tinh cong bing dong ning:
CHU Y; F la tong cac ngoai lyc tac dung Vd: F 13 tong cta 3 lyc: &, P, P

B Wi
Khi dé: Aﬁ(AB):IdA: Id"‘é =W, -W, =4W,
AW,

Két luan: Cong cua tong ngoai luc di chuyén vat thi bang do bién thién dong ning.
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3/ Thé nang:W¢: 1a nang luong thé hién vi tri cua vat.

B
a. Luc thé: F 1a lyc thé @Iﬁdi =f(r,,ry) Cong di chuyén chat diém khéng phu thudc
A

vao dudng di ma chi phu thudc vao vi tri dau va vi tri cudi.
F 13 lyc thé & §ﬁ dl =0 Cong di chuyén trong dudng cong kin = 0.
b. Truwong lwe thé:La khoang khong gian chi chiu tac dung cia lyc thé.
VD: 13,1 .+ luc hap dan — Truong hap dan.
P Trong lyc — Truong trong luc.
F, =—kx: lyc dan hdi —»Truong dan hdi.
c. Théning: W, = f(7) = f(x,y,2)
Trong tru:dr}g !l_l’c thé luon luf?n ton tai 1 hém’ W; phu thudc vao vi tri goi la thé nang. sao
cho cong nguyén t6 bang do giam thé nang nguyén t0.: dd, = —dW,

5 Wi
AF(AB) = L dAF(AB) = ImA —dW, =W, —W, =-AW,

Cong cua luc thé khi di chuyén vat tir A — B = d6 giam thé ning.

d. Lién h¢ giira lwc thé F va thé ning We: F = —grad W, = - izﬁ+£]+il€ W
ox oy oz
< CM: P=mg luycthé > W,=?
P=-mg.j dl =dxi +dyj +dzk => dA = —mgdy

- B YB
mg B = 7
A jP.dl=—mgjdy=mgyA—mgyB=f(yA,yB)=%—W,B
A

Va

v

= P =mg lalyc thé do cong phu thudc F(x, 32) (vo vi tri A, B).
Téng quat: W,=mgy + C (C 13 hing sb thé ning, phu thudc gdc thé niang).
Chon gbc thé ning tai O = Wiy=0=0 — .C=0 > W=mgy W, =mgy

-

% CM Luc dan hdi: F,, =—k% Iyc thé — T =
% = W,=% kx* : gbc thé ning & vi tri can bang.

4/ Dinh luat biao toan co nang:

Giasi: D F=F+F' (F:lycthé, F': lyc phi thé).
- Cong clia tong ngoai lyc bang do bién thién dong ning.

Azﬁ =W, -W, =AW,

- Cong ctia lyc thé bang d6 giam thé ning .

Ai =W, =Wy =-AW,
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- Cong cua luc phi thé bang d6 bién thién co ning.
A =Wy =W, =AW
- Chi ¢6 luc thé (luc phi thé = 0).
F'=0= AW =0= W, =W, = hs (co ning h¢ bao toan)

VDI:
A(P+Fms ) = AW, =Wy - W,
A(ﬁ) =AW, =W, -W,
A(Fms) =AW =W, -W,

Ay =AW =W, -W,

A A\

h

B
0 \ > X
I1.6 Trwong hép din:

1. Lwc hép dAn:Cho 2 chét diém khdi luong 4, 1, dat cach nhau 1 khoang r, thi hut nhau boi lyc:
m,m
F=F, =G
r

G: hang s6 hip dan, G = 6,67.10 7" Nm? / kg?

KL:2 chat diém cach nhau 1 khoang nao d6 ludn ludén hut nhau bang nhimg luc ti 18 voi
tich khoi lugng ctua chung va ti 1¢ nghich véi binh phuong khoang cach do.

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Giang vién chinh PHBKTPHCM: Th.S: NGUYEN — MINH — CHAU

VD: Xac dinh g:

mM mM M
p=rF=¢"™ _¢ —mg mg=G—"
Q’\\ 2 Reny TR Reay
, M 6,67.107"6. 1024
v Neuh=0=g,=G—= ~ 9,81
‘ TR (637.10°) e

? h
g= go( — hj go(l—z—] (h<<R)

2.Truwong hap din:
Moi chit diém tao ra xung quanh né mot truong dic biét dugc goi 13 trudng hip dan.
Trong trudong nay, cac 9h§t~diém s€ bi ’téc dung 1 lyc goi 1a luc hép dan. 2
Ching minh lyc hap dan 1a lyc the:
dr

.= 7 M) — trdl.cosa
A, =[Fdi=[- el =—GMij=
1 1 1
:—GMmjd—f:—GM (—1
i r”l
GM, GM,
A, =Wt —Wt, =| -2 |- ”
n r

= Cong nay chi phy thudc vao vi tri dau va vi tri cubi = luc hap dan 1a luc thé,
treong hap dan 1a truong theé. Theé nang cua trudng hap dan:

Mm

=>W =-G—+C

r
Chon gbc thé ning ¢ oo : r =oc =>W,,=0=>C=0

r 14 r M

Chon goc thé nang ¢ mat dat: r =R = C = GTm
WG M M b

R+h R R(R+h)

GM
VVt(h) = (R jh mg,h

hwR/
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< Van toc vii tru cip 1 va cip 2.

DN: Van téc vii tru cép 1 14 van tdc tdi thiéu can cép cho 1 vat dé n6 tré thanh vé tinh cua
trai dat, nghia 13 quy dao cta nd 13 hinh tron bao quanh trai dat. Hay noi cach khac do 1a van téc
tdi thiéu dé théng duoc luc hit coa trai dat dé bay vao vii truy.

Xéc dinh v 92
) an:goz?: 9, = g,R =7,9km/s

Xac dinh 9y: Truong lyc thé: W=hs (co ning bao toan).
- Khi vat xuat phat tir mat dat véi van toc 9 va bay xa vo cuing:

2 2 '92
m9+_GM:mI9W+O mémw
2 R 2

>0,
9’ 22G%z2g0R v6i 9, =+2g,R =112km/s = 9> 9,

KL:
& <9, : Vatroi tr¢ lai mat dat.

9 =9, : Vat chuyén dong véi quy dao 1a dudng tron.
9, <8=<9,: Vit chuyén dong véi quy dao 1a elip.

92>9,: Vat chuyén dong véi quy dao la parabol thoat khoi trai dat.
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