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Trong nhiéu bai toan co hoc, luc tac dong 1a ham phu thudc vi tri
khong thé giai bang phuong phap dong luc hoc (vi khéng thé lay
tich phan theo thoi gian!)
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F a9 jv . jF(F)dt |
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a m dt y v m ®
Vo to

Khic phuc loai bai toan nay dan dén khai niém Cong, Nang luong.

Phuwong phap ning lweng tré nén rat hidu qua dé giai cac bai toan
co hoc ma khong can quan tim dén luc tac dong.

Trong co hoc, nang lrong dugce khao sat 1a Co nang bao gém Pong
ning va Thé ning.
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1. Cong

, F
Coéng la mot dang trao doi nang lugng f
lién quan dén su dich chuyén cuia vat.
PN i Fcos @
Cong W cia mot lwc khong doi F khi

I

I

S
diém dit dich chuyén mot doan thing AX: —
W = Fcos.Ax = F - A% (N.m = J : joule)

Cong ciia mot I bién doi F khi diém dat

2
dich chuyén trén doan cong: F
dW =F-ds=F - df a7
2 T,
=> szFS-dszfl_?)-dF 1 r o)
1

ﬁ
ry

2 2
Cong cia hop luc: W=ZW1=ZII_5i-d?=f
i 1 1

1
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CO HOQC
2. Cong suat
Cong suit trung binh P, trong khoang thoi gian t, 1a cong thuc

hién trong mot don vi thoi gian :
2

1
Py = T 1 f F, - ds (J/s=watt)

1

Cong suit tire thoi P (tai mot thoi diém):
AW dwW F-df - df

P = l. = = F .
A%r—I}O At dt dt

=1

=|P=F-V=Fo.v| (W)

CONG VA NANG LUQNG 7S. Nguyen Kim Quang

CO HOC
3. Pong nang
Pong nang ctia mot vat khéi luong m 1a ndng lugng lién quan trang
thai chuyén dong (van toc v) cua vat doi vai mot hé qui chicu.
dv dsdv dv

Tacd F.= —_—= —_— —_
s Tdt mdtdzs Vs

1 1
= W= j Fs.ds = mfv. dv = [EmVZZ] - [Emvlzl
1 1
— W = Ey, — Eyy = AEy : D6 bién doi dong ndng cia vit.

Cong phy thudc qud trinh dich chuyén nén la ham qud trinh.

Déng ning phu thudc trang thdi chuyén dong nén la ham trang thdi.

Pong ning cua vat khdi luong m dang chuyén dong véi van toc v:

. _1
k—zmv

2

——m'|
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4. Luc bao toan
Lwe ma cong cta nd lam dich chuyén mot
chat diém chi phuy thudc vi tri dau va cudi .
(khong phu thuoc dwong di) duogc goi la
Iuc bao toan. b

fﬁ-dF: fﬁ-d? hay fﬁ-dho 2
la2 1b2

et

Thi dy: Trong luc P = mg , lyc dan hdi cua
16 x0 F = —k% 14 luc bao toan.

dW = mg - ds = —mg.ds. cos x= —mg. dz

Z2
W=-— J. mg.dz = mgz, — mgz,

Z3

CO HOC CONG VA NANG LUQNG TS. Nguyén Kim Quang

5. Thé nang
Luc bao ’toén ludn ton tai mot ham vo hudng chi phu thude vi tri
goi la thé nang E, .
Cong vi cap dW khi Iuc F dich chuyén ds:
dW =F - df = Fs.ds = —dE,

2
- W1_>2 = - f dEp = Epl - Ep2 = —AEp
1

Cong ciia lyc bao toan giira 2 diém bang d¢ giam thé ning giira 2
diém d6. The ndng la ham trang thai.

Vi Fg.ds = —dEp => | Fg = _E

- JE JE J0E, -
— _(%5p- p- p
- F <6X1+6y]+ k)

Lién hé luc bao toan va thé nang: F= —grad E,
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5. Thé nang — Thi du

Thé nang cua chit diém duoc xac dinh sai khac mot hé“mg )
cong. Gia tri thé nang xac dinh phu thudc goc thé nang.

Thi dy Thé ning trong trurdng z}-- E, =mgz
P=—-mg= _% => dE, = mg.dz \m?g,’

dz
Epzfmg.dz=mgz+C =0

Chon gbc thé ning E, =0 ¢ mat ditz=0->C=0= E, = mgz

Thi dy Thé ning dan hoi ciia 10 xo

dE E, =0

Fr = —kx= — P —5 dE, = kx.dx m\.
dh ax p S .
: 2

X

1
E =ka.dX=EkX2 (Ep = 0 tai vi tri

p 5
2 can bang x=0)
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5. Thé nang — Thi du

Truwong luc xuyén tam: F = = 4
D M
- Lwc hap dan: F = — G Zm ,k=—GMm
r
- Luc tinh dién: F = 1 % k= Qq
41y 12 41e,
D 5 it- F K dEp = dE, = d
ang tong quat. =2 " ar pT T2 r

. k k
- Thé nang: Epzf—r—zdr=;+c

Chon gdc thé ning E,=06vdcungr=o0— C=0
k

= E,=-
Py
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6. Bao toan co nang
Lién h¢ gilra cong cua luyc bao toan, do bién thién dong nang va
thé nang: W = AEy = —AEp
Khi hé ¢6 1ap hoac ngog}i luc tac dong I€n hé 1a lyc bdo toan thi
co nang cua hé khong doi (co nang bao toan).
AE = AE, + AEp=0 - E = Ey + Ep = const

Biéu thirc co ning cta vat trong trong truong:

1
E=§MV2 + Mgz

Khi hé chiu tic dong ngoai luc khong bao toan f (luc phi thé) thi
do bien doi co nang cua hé bang cong cua lyc phi the.
2

AE = W,_,, =f?-df
1
‘

COHOC BAITAP - CONG VA NANG LUQNG TS. Nguyén Kim Quang

Mot xe day hang héa dang lan trén mot bdi ddu xe boi tac dong
ctia mot ludng gié manh.

Tac dung mot Iyc khong doi F =301 — 407 (N) Ién xe day lam
dich chuyén doan duong § = —91 — 3} (m).

Tinh cong cua luc tac dung cua ban khi xe day dich chuyén doan
duong s? (BT 6.8 Uni. Physics)

W =F-§= (301 — 40)) - (=91 — 3))

i-i=j-j=1; i-j=j-i=0

W = (300 - (=90 + (—40j) - (=3)) = =150 ())
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Mot x6 bé tong 65,0 kg treo vao mot dau day cap nhe, vat qua mot
rong roc nhe khong ma sat, dau ddy cap con lai duogc ndi theo
phuong ngang voi mot cai thing 80,0 kg nim trén mot mét phing
nam ngang. Trén mit thung c6 mdt bao so6i 50,0 kg, dang dimng
yén. Cac hé sb ma sat tinh va dong giira cai thing va mit san lan
lugt 1a p=0,7 va w,= 0,4.

(a) Tim lyc ma sat tac dung trén bao soi va trén cai thung.

(b) Dot ngot nhat bao soi Ién. Str dung PP bao toan nang lugng tim
van tdc cuia x6 bé tong sau khi no da di xudng 2,0 m tir vi tri ding
yén ban dau. (BT 7.41 Uni. Physics)

Concrete

————E T

COHOC BAITAP - CONG VA NANG LUQNG TS. Nguyén Kim Quang

a) H¢ dimg yén: Luc ma sat trén
bao soi bang khong. Luc ma sat
trén cai thung 1a ma sat tinh va
bang trong luong x6 bé tong.

fo = meg = 65 (kg).9,8(m/s2)= 637 N

b) Hé chuyén dong:
W= AEk hay AE = AEk + AEP = Wfk

1 2
3 (m¢ + mp)v? = —m.g. (—h) — ympg.h
=V
Ap dung phuong phap dong luc hoc:

m.g — ympg = (m. + mgla = a

a = const —» v2 = 2ah

———E
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Mot chiéc xe lugn trong mot cong vién giai tri lwon tron trén
dudng ranh khong ma sat. N6 bat dau tir ding yén tai diém A & do
cao h so véi day ciia dudng cudn tron. Xem chiéc xe nhu mot chat
diém.

(a) Tinh gia tri cuc tiéu cua h (theo R) sao cho xe chuyén dong
quanh vong tron ma khong roi xudng tir dinh (diém B)?

(b) Néu h=35R va R =20 m tinh toan van tbc, gia tbc hudng
tam va gla tc tiép tuyén cua hanh khach khi xe dang ¢ diém C (¢
phan cuoi cua mot duorng kinh ngang). Hién thi cac thanh phan gia
tdc ndy trong mot so do. (BT 7.46 Uni. Physics)

CO HQC BAITAP - CONG VA NANG LUQNG TS. Nguyén Kim Quang

a) O B: Van tdc toi thiéu dé xe khong roi dudng ray tng véi n~0
v 2 2
B VB

mg+n=mT —>g=T - vg =4/8R

Ap dung bao toan co ning:
1 1 5
mgh — mg(2R) = EmVBZ > Em(gR) - h> ER
————E
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\X&/\‘X\/ Yens

S J

b) O C:
Us—Uc =Kc— Ky — mg(hy — he) =smue? - v
UCZ
An="p » =4
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