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PHAN I: DINH LUAT BAO TOAN PONG LUONG
1. bong luong

Pbong luogng la mét dai luong vector, dac trung cho kha nang truyén chuyén

dong cua mot vat khi tuong tac vai vat khac.

e CONng thuc:p =m *v

e Trong do:

o P: vector dong lugng cua vat (kg.m/s)
o m: khoi luong cua vat (kg)
o V: vector van téc cta vat (m/s)
e Dic di€m:
o Dong lugng ludn clung phuong, cung chiéu véi vector van toc.

oBoIbn:p=m*v

Vi du 1: Mot 6 t0 ¢6 khoi lugng 1.5 tan (1500 kg) dang chuyén dong véi van toc

72 km/h (20 m/s). Bong lugng cia 6 to6 la p = 1500 * 20 = 30000 kg.m/s.

Vi du 2: Mot vién dan khoi lugng 10g (0.01 kg) bay véi van téc 500 m/s. Béng

lugng cla vién dan la p = 0.01 *500 = 5 kg.m/s.
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2. Hé kin (Hé co lap)

MOt hé dugc coi la hé kin khi khéng cé ngoai luc tdc dung Ién hé&, hoac néu cé
thi cdc ngoai luc dé can bang nhau (hgp luc cta ching bang 0). Trong mot hé

kin, cac vat trong hé chi tuong tac véi nhau bang céc noi luc.

Vi du: Hai vién bi-a va cham trén mat ban khong ma sat; mot tén I&ra chuyén

dong trong khéng gian sau (bd qua luc hdp dan tir cac thién thé xa).
3. Pinh luat bao toan dong luong

Phat biéu: Ddng lugng ciia mdt hé kin [a mét dai lugng bao toan (khdng déi

theo thai gian).

e Cong thuc cho hé hai vat va ch:;nm:ml\‘i1 + m2\7’2 =m

e Trong do:
oV, V,: van toc cua hai vat truéc va cham.

=]

o V' , V' van téc cda hai vat sau va cham.

2
Vidu 1 (Vacham mém): Mot xe A khoi luong 1kg chuyén déng véi van téc 5 m/s
va cham vao xe B khéi lugng 4kg dang ding yén. Sau va cham, hai xe dinh vao

nhau va cung chuyén dong. Tim van téc cla hai xe sau va cham.

Gidi: Chon chiéu duong la chiéu chuy&n dong cha xe A. Hé hai xe 1a hé kin. Ap
dung DLBT dong lugng:

m,v, + m_Vv =(mA+m )V

A A BB B
1*%5+4%0=(1+4)*V
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=> 5 =5V => V =1 m/s. Vay hai xe cung chuyén doéng véi van toc 1 m/s theo

chiéu ban dau cla xe A.

Vi du 2 (Chuyén déng bang phan luc): Mot khdu sing dai bac khéi lugng 1 tan
(1000 kg) ban mot vién dan khéi lugng 2 kg theo phuong ngang véi van téc 500

m/s. Tim van t6c giat Ui ctia sing sau khi ban (ban dau siing ding yén).

Gidi: Chon chiéu duong la chiéu bay clGa dan. Hé (sing + dan)-la hé kin. Ap

dung DLBT dong lugng:

0= mdanvdan + msUngVSL’mg
0=2*500+ 1000 *v_,
sing
=> Veing = -1000 / 1000 = -1 m/s. Dau "-" cho thay sung giat IUi nguoc chiéu

bay cua dan.
4. Va cham dan hoéi va va cham mém

Va cham la su tuong tac trong thoi gian rat ngan gifra cac vat. Dua vao su bao

toan nang lugng, ta chia thanh hai loai chinh:
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Tiéu chi Va cham dan héi Va cham mém (khéng dan héi)

Sau va cham, cac vat
Sau va cham, cac vat dinh vao nhau
Pinh nghia tach rgi ra va trg lai hinh
va chuyén déng cung mot van toc.
dang ban dau.

Bao toan
Cé bdotoan(p, .. =p
R trudc L s .
dong ) Co6 bao toan (ptruéc = psau)
Sau
luong
) . Co6 bao toan (Wtruéc =W Khong bao toan (Wtru‘éc > Wsau).
Bao toan
<ay)- PONg nang dugc Mot phan dong nang chuyén hoa
CO hang
bdo toan. thanh nhiét, am thanh...
Va cham cuUa céc vién bi- i
Pan gam vao khuc g6, hai toa tau
Vi du a, qua bdéng tennis nay

moc vao nhau.
trén san.

PHAN II: PINH LUAT BAO TOAN CO NANG
1. Céng va Cdng suat
a. Cong co hoc (A)

Coéng co hoc la phan nang lugng dugc truyén tu vat nay sang vat khéc théng

qua luc tac dung va su dich chuyén.
e Cong thuc:A = F * s * cos(a)

e Trong do:
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A: Cong cua luc F (Joule - )

o

F: DO I6n cla luc tac dung (Newton - N)

O

s: Quang dudng vat dich chuyén (mét - m)

o

O

a: Goc hgp béi vector luc F va vector chuyén doi 8

e Bién luan:
o Néu 0° = a 90° (gbc nhon) = cos(a) > 0 » A > 0: Cong phat dong (luc
cung chiéu chuyén dbng).
o Néu a = 90° (gbc vudbng) - cos(a) = 0 » A = 0: Luc khdng thuc hién cong

(luc vudng goc véi phuong chuyén dong).

o Néu 90° a < 180° (gbc tu) » cos(a) 0 = A 0: Cong can (luc ngugc chiéu

chuyén dong).

Vi du 1: M6t nguoi kéo mét thung hang 50kg truot trén san ngang mét doan
10m bang mét luc 150N hop véi phuong ngang mét géc 30°. Cong cua luc kéo

la A =150 * 10 * cos(30°) = 1299 ].

Vi du 2: Luc ma sat trugt 20N tac dung lén thung hang trén, ngugc chiéu
chuyén déng (a = 180°). Coéng cla luc ma sat la Ams = 20 * 10 * cos(180°) = -
200 J.

b. Céng suat (P)

Cong suét la dai lugng do téc do thuc hién céng, dugc xac dinh bang cong thuc
hién dugc trong mot don vi thai gian.

e Cong thuc:P =A/thoacP =F *v * cos(a)
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e Trong do:

o P: COng suat (Watt - W)
o A: Cong thuc hién (J)
o t: Thoi gian thuc hién céng (s)

o v: Van toc cda vat (m/s)

Vi du: Mot dong co thang may kéo cabin nang 500kg di Ién déu véi van toc 2
m/s. Cong suat clla dong co la P = F * v = (m*g) * v = (500*%9.8) * 2 = 9800 W
= 9.8 kW.

2. Nang luong

a. bong nang (Wd)
Pong nang la nang lugng ma moét vat cé duoc do né dang chuyén dong.

« Céng thirc:W = (1/2) * m * v?

e Pac di€m: Ludn duang hoac bang khéng, phu thudc vao hé quy chiéu.

e Dinh ly ddng nang: D6 bién thién ddng nang cla moét vat bang téng cong

cla cac ngoai luc tac dung Ién vat. A =AW, =W

ngoai luc d sau - Wd truéc

Vi du: Mot chiéc xe may khoi lugng 150kg dang chay véi van toc 36 km/h (10
m/s) thi co dong nang la Wd = 0.5 * 150 * 102 = 7500 J.

b. Thé nang

Thé nang la nang lugng ma mot vat cé dugc do vi tri ciia né trong mot truong

luc (truong trong luc, truong dién,...) hoac do su bién dang cta nd.
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1. Thé nang trong truong (W,)
La nang lugng tuong tac gilra Trai Dat va vat, phu thudc vao vi tri cla vat
trong trong trudng.
o Cong tht’:c:Wt =m*g*z
o Trong do6:
= m: khéi lugng vat (kg)
= g: gia téc trong truding (m/s?)

m 2: d0 cao cla vat so véi moc thé nang (m)

o Luu y: Gid tri clia thé nang phu thudc vao viéc chon méc thé nang (noi

z=0).
Vi du: M6t quyén sach 0.5kg dat trén ban cao 0.8m so véi san nha. Néu chon
moc thé nang tai san nha, thé nang cda sach la W, =05%9.8*%0.8=3.92]).

2. Thé nang dan hoi (Wtdh)

La nang luong clia mot vat khi né bi bién dang dan hoi (10 xo bi nén hoac
dan).

o Céng thuc:W, o = (1/2) * k * (A))?

o Trong do:

= k: do6 cing cua 106 xo (N/m)

= Al: d6 bién dang (nén/dan) cta 16 xo so vdi chiéu dai tu nhién (m)

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 7/9



Vi du: Mot 10 xo c6 d6 ciing k = 100 N/m bi nén mot doan 10cm (0.1m). Thé

nang dan héi cta 16 xo la W, = 0.5 * 100 * (0.1)2 = 0.5 J.

3. Co nang va Pinh luat bao toan co nang

a. Co nang (W)

Co nang cla mot vat la tong dong nang va thé nang cda né.

e Cong thuc:W = W, + W, = (1/2)mv? + mgz (trong trong truong)
b. Dinh luat bao toan co nang

Phat biéu: Khi mét vat chuyén ddng trong trong truong va chi chju tac dung
cla trong luc (bd qua moi luc cdn, ma sat), thi co nang cla vat la mét dai lugng

duoc bao toan.

 Cong thuc:W =W, + W, = hang sé6

Hay: (1/2)mv 2 4+ mgz, = (1/2)mv22 + mgz,

1

Vi du 1: Mot vat dugc tha roi tu do tr d6 cao 20m so véi mat dat. Bé qua sic

can khéng khi. Tim van téc cla vat khi cham dat. (Ldy g = 10 m/s?).

Giai: Chon moéc thé nang tai mat dat (z=0).

Tai vi tri tha (A): Z) = 20m, Vp = 0=> WA = mgz,
Tai mat dat (B): zg = 0, vg = ? => W, = (1/2)mv,?
Ap dung DLBT co nang: W, =W,

mgz, = (1/2)mvB2

_ 2 _ _ 2 _ — —
g*z, = 0.5*vge =>10*20=05*vg* => v, = v400 = 20 m/s.
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Vi du 2: Mot con lac don dao dong. Tai vi tri cao nhat, né cé dd cao h so véi vi tri
can bang. Toan bd co nang lic nay la thé nang (W = mgh). Khi di qua vij tri can
bang (h=0), toan bd thé nang da chuyén héa thanh dong nang (W = (1/2)mv

2). Co n&ng tai moi diém 1a nhu nhau.
max

c. Truong hop cé luc can, ma sat

Néu vat chju thém tac dung cla cac luc khéng phai la luc thé (luc ma sat, luc
can), co nang khéng dugc bao toan. P6 bién thién co nang bang céng clia cac

luc déd.

e Cong thUC:AF_cén = AW = Wsau - Wtruérc

e Vi cong cua luc can lubn am (A 0) nén WSau W tic la co nang cua hé

trugc’
gidm di. Phan co nang mat di nay da chuyé&n hda thanh cac dang nang luong

khac nhu nhiét nang.

Vi du: Mot vat truot tir dinh mot mat phang nghiéng cao 5m, dai 10m. Do c6 ma
sat, van toc cla vat é chan déc chila 8 m/s thay vi 10 m/s (néu khéng ma sat).

Phan co nang bi méat di da chuyén thanh nhiét do céng cla luc ma sat.
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