Chuong IV
CO NANG &TRUONG LUC THE

Bai giang Vat ly dai cuong
Tac gia: PGS. TS b6 Ngoc Uén
Vién Vat 1y k¥ thuat
Truong DH Bach khoa Ha no1



1. Cong va cong suat

E
1.1. Pinh nghia: A=F3 /

M S M’
A =F.MM'cosa coso. > 0 Luc phat dong
A = F.s.cosa cosa. < 0 Luc can

Luc sinh cong khi
diém dat cua nd
chuyén doi dA




1.2. Cong suat
Trong khoang thoi gian At luc sinh cong AA —

cong suat trung binh: 5_AA
At
Cong sudt tiic thoi  p — [im,, , 2A ddA
Al t

Cong sudt co gia tri = dao ham cua cong theo
thoi gian g = Fd3
_ds . Cong suit bang tich vo huéng
P=F—=F.V cfialuc tic dung véi véc to van
toc cua chuyén doi

P=FV



2. Nang luong

Mot vat ¢ trang thai xac dinh c6 nang luong

xac dinh.

Nang luong 1a ham cua trang thai.

He thyc hién mot cong nang luong thay doi:
W2-Wil=A

Do bién thién nang luong cua mot hé trong

mot qua trinh = cong ma hé nhan duoc trong

qtrinh do



A>0 hé nhan cong; A<O hé sinh cong

Néu A=0, nang luong hé khong doi: W, =W,
const

DL bao toan nang luong: Nang luong cua hé co
lap duoc bao toan

Cong la ham cua qua trinh; Hé sinh cong nang
luong giam -> khong thé sinh cong mai mai ma
khong nhan nang luong tu bén ngoai.



3. bong nang: Phan nang luong dng vGi chuyén
dong cua vat

3.1. Dinh 1y vé dong nang

2 dt @ ) )
o mv mv: mv
Alzz_[mvdv=_[d( ) =—° L
’ 2 2 2
(1) 5 (1) )
i — Wdl —

2 2



Do bién thien dong nang cta chat diém trong
quang duong nao do c6 gia tri bang cong cua
ngoai luctdc dung 1én chat di€ém trong quang 5

du’(\mg do A12:Wd2_Wd1 Wd _ mv

W4, > W, => Luc phat dong sinh cOng 2
W4, < Wy, => Luc can

Pong nang vat ran lan khong truot = Pong
ning chuyén dong tinh tién + Pong ning
chuyén dong quay:
mv’ o
W, = |
2 2




4. Va cham xuyén tam

¢ 0™
Hé c6 lap >>Dinh luat bao toan dong luong
m,v, + m,v, =m,v, +m,Vv,
Va cham dan hoi Dinh luat bao toan dong nang:
m,V; | m,V5 _ WA | m,V'3
2 2 2 2

__ ’ Z
Thay v,’=v,+v,’-v, c0




v, — (m; —m,)v; +2m,v,
; m, + m,
-~ _(my —my)v, +2myv,
V2 —

m, +m,
Cac truong hop riéng:
m,=m, =>V, =V, vVa V, =V,;
m,<<m, =>V, ®-vV,vav, *V,
Va cham mém: Sau va

cham hai vat dinh vao nhau ,, _ m.v, + m,v,

Van toc chung sau va m, + m,
cham:



Co nang khong bao toan vi toa nhiét,
thanh nang luong lién két, gay bién
dang v.v..

Dong ning giam:

m.v: m.v: (m.+m.,)Vv°
‘AWd ‘: 1%1 | 272 ( 1 2)
2 2 2
m.m
A\Nol — - (Vl_V2)2

- 2(m, +m,)



5. Truong luc thé

5.1. Dinh nghia truong luc thé
Truong luc: Tal mo1 vi1 tri trong truong luc
chat diém déu bi luc tic dung

F = F(F) = F(x,V, 2)

AMn = J‘r:d§ WN
MN

Néu cong A,y khong phu thudc vao dang dudng
di ma chi phu thudc vao diém dau va diém cuoi
thi F(¥) laluc cua truong luc thé -

§> Fds =0




5.2. Vi du vé truong luc thé

Trong truong déu: Gan mat Zoy |
dat g=const 3
S P g Z+dz
= [ Pds -
MN
dA = Pds = mgds. cos a ds.cos o = dz

dA = -mgdz Dau - do do cao giam
A =—jmgdz =mg(zy —Zy) ﬁPdS =0

Cong cua luc ﬂap dan chi phu thuoc vao diém
dau va diém cudi cua chuyén doi



6. Thé ning
Pinh nghia: Thé nang cta chat diém trong
truong luc theé 1a mot ham W, phu thudc vao vi
tri ciia chét di€ém sao cho A, =W ,(M)- W (N)

Thé nang duoc dinh nghia sai khac mot hang s6
cong: W(z) =mgz + C

Tinh chat: Thé nang dugc dinh nghia sai khac
mot hang s6 cong, nhung hiéu thé nang gitra 2
diém x4c dinh

e Giita truong luc thé€ va thé nang: fﬁ(ﬁ =0

e Thé nang la dang nang luong dac trung cho
tuong tac



7.Dinh luat bao toan co nang trong trudng luc thé
7.1.Co nang: Chat diém chuyén dong trong
truong luc thé  Conang: W=W,+ W,
7.2.Dinh luat: A, =W, (M)- W, (N)
A=W, (N)- W, (M)

=> Wy(M) + W (M)= W,(N) + W,(N)
=> W=W, + W, = const
Chat diém chuyén dong trong truong luc thé ma
khong chiu tic dung cua luc nao khéac thi co
nang cua nd dugc bao toan.
Trong trong truong déu (gan mat dat):
W=W, +mgh = const




7.3.So do the nang W, = W (X,y,z)

W= mv?/2 + W, = const
W (x) < W

__________ ey The€nang cua chat diém

RN khong thé vuot qui co

* nang ctia né

, Wi(x)

XAXp Xg  X(

Toa do cua chat diém nam trong pham vi:
XA, SXSXg VaX 2 Xc

Tai x, th€ nang dat cuc ti€u



Chuong V

TRUONG HAP DAN



1. Binh luat Niuton vé luc hap dan vii tru

1.1. Phét biéu dinh luat L ro .
- —i . m‘—_:——————""—_j—b m,
F+F=0 = £
G =6,67.10"""Nm?/kg?
e Hang so hap dan vii tru

2 chat diém c6 khoi lugng m, m’ hit nhau
nhiing luc F va F’ ¢o6 cung phuong 1a duong
thang noi 2 chat di€ém, cung do 16n ty 1& v6i m
va m’ ty 1é nghich r?
m = m’=60kg, r=0,1m => F=2,4.10°N
. Ap dung cho 2 chat diém
o Ap dung cho 2 hai qua cdu déng chit



1.2. Ung dung
Su thay doi gia toc trong truong theo do cao

?h,m P_mg=G Mm2
: (R + h)
g=G—
(R + h)
M

- Tréenmatdat gy =G —

2
R+ h) Gan mat dat h<<R

1 h
g,~ 9,8 m/s? 9=9 n z90(1—2E)

1+ —
( R

g =0y

)2



Tinh khoi luong cua cdc thién thé

Khoi luong cua qua ddt: g, =G %
2 612
N = gOR _ 918(61371?—1) ~ 6.1024 kg
G 0,67.10
Ze ? v \,°* I\/II\/I'
Khoi luong cua mdt troi: Fur =G R R'y2
x FLT V2 MI:
Fr=M— ' G
R' 21R
V =
|3
M= (252 BT 5 10% kg

T G



2. Truong hap dan
2.1. Khai niém vé truong hap dan:
Xung quanh mot vat cé khoi luong
ton tai truong hap dan
Bat ctt vat nao c6 khoi luong trong
truong hip dan déu chiu tic dung cua
luc hap dan: Luc trong trudng
2.2. Bao toan momen dong lugng trong trudng hap dan

L Ccll_lt_ i/ (F)=0 Luc xuyén tam
O L = const

V \ ,
Chuyén dong trén quy dao phang vudng
goc voi L=> Quy dao trai dat phang



2.3. Tinh chat truong hap dan: =~
dS=71'-T
A p_ )
dA = Fds = F.PQ.cosa
PQ.cosa =dr

M B Dau - do r giam,
dA = —Fdr = -G r—zdr F 1a luc hut

rB
A g =—G|v|mj%

A ,5 chi phu thudc
vao diém dau va
[ . 2 A ?
M Mm. di€m cudi cua
Apg = (-G—) - (-G r ) chuyén doi

A B

. .l . . . =>Truong luc thé
Dau - thé hién tuong tac hut st



PEA W - e ec W0
Thé nang cua chat diém trong trudng hap dan
duoc dinh nghia sai khac mot hang s6 cong,
nhung hiéu thé ning gitta 2 di€m hoan toan xac
dinh
2.4. Bao toan co nang cua chat di€ém trong
truong hApdan  W=W,+ W,

mv? Mm

W = +(-G——)=const C=0
r

r tang => thé€ nang tang, dong nang giam



4. Chuyén dong trong trudng hap dan cua trai dat
v,-Van toc vil tru cap |
v,-Van toc vil tru cap 11

Vv > \Y Z A A N - g
2 Ban vat 1én tr mat dat:

V) e e
v < v,:Vat ro1 tro la1t mat dat

v =v,:Vat bay theo qui dao
tron quanh trai dat

<l

V<V

v > v,:Vat bay khoi truong hap dan cua trdi dat

v, <V < v,:Vat bay theo qui dao Ellip quanh
trai dat



Van toc vii tru cap 1
Gia toc li tam = gia toc trong trudng.
Coi qui dao gan mat dat
V2

R
Van toc vii tru cap 11

Co nang khi ban = Co nang 6 xa vo clng
2 2
mvs; (=G I\/Im) _ vy, (=G I\/Im)
2 R 2 00

2
m;/2 (-G %) >0 V,>./2Rg, =11,2km/s




