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1.3.3 CO NANG

Lwc bao toan — Luwc phi bao toan

Liee bao toan: (F BT) la luc c6 kha nang tao co hoi cho su chuyén
doi qua lai gitta dong ning va thé ning cua vat.

Luwc phi bdo toan: (F pg1)la luc khong ¢6 tinh chat bao toan.
Mot liee khong bao toan khong thé diroc biéu dién boi mot ham thé
nang

Thdi Ton DH NOng Lam



1.3.3 CO NANG

Cong co hoc

Cong la dai luong dic trung cho phan ning
luong chuyén doi tr dang ning luong nay
sang dang nang luong Khac, ndi cach khac
cong 1a phan ning luong trao doi gilta Cac
vat.

[ dA = Fds = Fdscos o

Néu:
o < 90°: 8A > 0 (cbng tac dong)

Gaspard-Gustave de Coriolis

Gaspard-Gustave de Cornolis

Sinh 21 thang 5 nam 1792
Paris

Mat 18 thang @ nam 1843

Nganh Toan hoc, Vat ly

NGi tieng vi Hiéu Urng Coriolis

o = 90% A =0 (luc tc dung vudng goc voi chuyén dong khdng sinh cong)

o> 90°: 3A <0 (cbng can)

Pon vi do luong cua cong 1a 1 Joule (viét tat 12 J), 1 J =1 Nm

Thdi Ton DH N6ng Lam
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1.3.3 CO NANG

Dong nang

Pinh ly vé dong niing

2 v
_ _2 **_1 , 1 2
ALZ_!dA_Vflmvdv_Emvz—Emv1

A&zsz_Kl

William Thomson, Baron Kelvin
(1824 — 1907)

Dé bién thién ciia déng nang trong mét khoang thoi gian bang rffng
cong cua tat ca cac ngoai luc dat vao hé thuc hién duoc trong khoang thoi
gian do.




1.3.3 CO NANG
Truong luc thé

Luc thé (con goi 1a luc béo toan) néu céng do nd thuc hién trong
su chuyén doi mot chat diem chi phu thudc vao vi tri dau va vi tri
cuoi ma khong phu thugc vao dang quy dao gitta hai di€ém nay.

Thé ning: la 1 ham phu thuoc vao vi tri

Cong Ay cua luc thé khi lam dich chuyén chat diém tir vi tri M
o toa do (X, Y, z) dén vi tri O M(x, . 2)

o Apor
U(X,y,2)=A, :jfdg
M

0 o)

Thé nang tai diem M(X,y,2) trong truong luwc thé 1a cong luc thé lam
dich chuyén chat diem tir vi tri M deén diém goc cua thé nang




1.3.4 TRUONG HAP DAN

Luc hap dan

m1m2
2

F=G
I
G = 6,673.10"1 Nm?/kg? [SI]

M: khoi luong cuia Trai dat
r=R+h

R: ban kinh Tréai dat

H: khoang cach tir mat dat t6i vi tri dit chat diém m

—

7 vecto vi tri ciia chat diém doi véi thm Trai dat



1.3.4 TRUONG HAP DAN

Thé niing hap dén
o Mm- -
dA=Fds=-G—-rds
I
—dU =dA=Ed§=—GM—£”dr
I

(rds = rds cos & = rdr)

u,, —UN=—jG@dr:£—G—

U(r)=-G Mm + const®
r
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1.3.4 TRUONG HAP DAN

Hang so C ?
() m

¢ Néu ta qui udc thé ning ciia chat
diém & vO cung bang khong:

Thé niing hap dén

U (r) =-G Mm + CoRst®
r

U(oo):—Gm+C=O:>C=O

Q0

u(r) =g Mm
:
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1.3.4 TRUONG HAP DAN
o
° h I lF

¢ Néu qui uéc thé ning trén mat dat
(r = R) bang khong (U(R) = 0):

U(R)z—c;%w:o:czc;%

Thé niing hap dén

*HU((r)=-G Mm + CoRst®
r

U(r):—Gm+Gm:_G Mm +Gm
r R R+h R

U(r) = ~GMm(——— 4 1) = —mh
R+h R R(R+h)

Néu h << R:
\ M
U(r):U(h)zGMmh => [U(r)=mgh | (Vig=G—3)

r2
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1.3.3 CO NANG
Pinh li thé ning

Cong lam dich chuyén chat diém gitta hai diem cua truong thé
bang hiéu cua thé nang giita diem ddau va cuodi cua qua trinh
chuyén dong

M(x, y, 2)

O

(gbe) Aoy N(X,y’,2’)

Thé ndng trong truong luc thé



1.3.3 CO NANG

Lién hé Thé niing — Luc thé
N — -
:des:uM—uN

du =U, -U,, — Fds=-dU

Z'—;Z

Fds=F dx+ F,dy+F,dz

dU = Y g+ M gy + N g
OX oy 0z
W w
OX oy 0z

Dgo ham ciia thé néing theo
phwong nao xac dinh thanh
phan lwc theo phwong do.

voiZijlikl
X "oy oz
> =0 O

VU=(1l—+]—+k—)U
(i X+18y+ )

M, ]8U+E%—U=—(TFX+]Fy+EFZ):—E
Z

OX oy

F=-VU

E béng vatréi diu véi gradient
cua thé nang U




1.3.3 CO NANG

Bién thién co'ndng  cia chdt diém bang coNng ciia lyc phi bdo toan

ﬁzﬁET"'ﬁPET
dK = Fds = Ferds+ Fpesrds
dK = —dU + Feerds ( Ferds=dA,, =—dU)
dK +dU =d(K +U) =dE = Feerds

E, —E = Awy
Bao toan co nang _,

Vay trong truong hop khdng co e phi bdo toan: thé nang va
dong nang chat diém sé bién doi qua lai sao cho tong thé nang va
dong nang la khong doi.

U + K = const




ERIMENTATION EXAMII

RESEARCH)

van toc
khéng la mét dai lwgng véc to

f 2 s
“Dong lwong

René Descartes (1596-1650) Gottfried Wilhelm Leibniz (1646-1716) Isaac Newton (1643 - 1727)




1.3.1 PONG LUONG

» Dong lwong 1a dai ltong dac tring cho s truyén chuyén dong
cua cac vat.

pP=mM.v

23.4. Mot hé gom hai vat: vat thir nhat ¢6 khoi lugng mi=3kg, chuyén dong

vOi van toc vi=4m/s, vat thir hai

c6 khéi lugng my=2kg chuyén dong véi van tdc va=8m/s theo hudng vudéng goc véi hudng chuyén dong cia
vat thir nhat. Pong luong cia hé ¢6 do la
A. 400kgm/s. B. 28kgm/s. C. 20kgm/s. D. 4kgm/s.

Hinh 1 Hinh 2

Hinh 3

Théi Ton DH Nbéng LAm 23/10/2019



1.3.1 PONG LUONG

Bién thién déng lwong:

9P _ 9V _ma=F — d p = Fdt

dat dt

» Xung lwong: dai lwwong dac trurng cho
tac dung cua luwc trong khoang thoi

gian do.
» Dang khac DPinh luat |1 Newton

THO GIAN
merxoc 0,02S

Van dang
ciia bang

157km/h.
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1.3.1 PONG LUONG

Bdo toan dong lirong:

—_— _—

F=0=>dP=0

— P = const
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Bai todn sting gidt lii: |

] . —*
- Tong dong leong cua hé triede khiban: p=0

] i —*
- Tong dong lrong cua hé sau khibin: p' =m.

_}

v+ M.V

—

- Ap dung dinh luidtbao toandoéng lrongtaco: p' = p

—

Thdi Ton DH NOng Lam

— —
mv+M.V=0

—
V=_

1T —*
—. ¥
M
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22.4. Mt khau dai bac c6 khoi luong 4 tan , ban di 1 vién dan theo phuong ngang co khoi lugng 10Kg
v6i van téc 400m/s.Coi nhu lic dau, hé dai bac va dan ding yén.Van toc giat lui cua dai bac la:
A. 1m/s B. 4m/s C. -4m/s D. -1m/s

» Sung lien thanh dwoc ti lén vai va ban voi toc do 600 vien dan
trong 1 phut. Moi vien dan co khoi lwong 20g va van toc ro1 nong sung la
800m/s. Tinh lwc trung binh do sung nen len vai ngwoi ban.

Hwéng dan

Mot sing m = 20kg dwoc lap vién dan cé6 m. Sau khi ban,
viéen dan bay véi v = 1250m/s, sung thi giat lui véi v = Sm/s.
Tim m vién dan.




1.3.5 VA CHAM

Va cham khong dan hoi

Sau va cham hai vat dinh vao nhau thanh mét khoi chung chuyén déng
cung mét van toc

Bao toan dong luong ) 2 7, | % i | 7
mV, +m,v, =(m +m,)v 5 ]
g M m, o @ -
(ml + m2) c) o v, 7

Chuyén héa ning lwong

A

Q=K-K’ (@_.

21.4.Mot vat ¢6 khoi luong m chuyén dong vai van toc 3m/s dén va cham vai mot vat cé khoi luong 2m dang
dimg yén. Sau va cham, 2 vit dinh vao nhau va cting chuyén dong véi van toc bao nhiéu? Coi va cham giira 2
vat 1a va cham mém.

A. 3m/s B. 2111\;’5/ C. 1m/s D. 4m/s
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1.3.5 VA CHAM
Va cham dan hoi

Sau va cham hai vat chuyén déng tach ré&i nhau véi van toc riéng biét.

Bao toan dong luong

- - T T m"‘ —> o m'l.
m\Vv, +M,V, =myVv, +m,V, V4 %
—
Khéng c6 Chuyén héa ning lwong
0=K-K’
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‘ Bai todn vé m thay doi: ‘

= = .:«. ‘ -~ L L ) ."«.r ht .’{ = .:'«. b s b
vao thot diém t thi tén Itra ¢6 van toc va kho1 lwong lan Iwot 1a V va m:

— \/ — \/ — F=ul Do
I::d(mV):>F:de+di n—

dt dt dt (Pdy la cong thire Tsionkovski)

1) Téc dé vii tru cap 1: tré thanh vé tinh cia mot
TF hanh tinh nao dé: Va&i Trai Batla 7,9 km/s

2) Téc dé vii tru cap 2: trd thanh vat thé bay

xung quanh Mat Tr&i: khoang 11,2 km/s

lUB) Toc dé vi tru cap 3: thoat ra khéi lwc hap dan
K ctia Mat Trovi: khoang 16,6 km/s

4) Téc dé vi tru cap 4: thoat ra khéi lwc hap dan

Tén lura ctia dai Ngan Ha: 525 km/s
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1.3.2 MOMEN PONG LUQNG

Momen luc

M co:

Phuong: vudng géc véi mit phang chira ¥ va F

Chicu: xac dinh b&i qui tic vin nut chai =
Do 16n: M = rFsina = Fh
Momen dong luwgng
0 &
e — .
[L:rxp] |
TI‘DIlg do- Biéu dién vécto modmen lyc

T 14 ban kinh vécto néi tir O dén vi tri chat diém.,
p 1la dong lwong cia chat diém.
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1.3.2 MOMEN PONG LUQNG
Bién thién mémen dong lu’o’ng_

dL_d . dr dp
dt _dt( Xd'?_) ( Xp)+(rx dt
—_(v><p)+(r><F):I\/I
dt
dL = Mdt

D¢ bién thién ciia mémen dong lirong ciia chat diém trong fdmﬂﬁg thoi
gian dt bang xung lwong ciia mémen ngoai luc tac dung lén chat diém
trong khodng thoi gian do.

Bdo toan momen dong lwong: @ &

M =0= L =const

Mbpt chat diém cé lap hodc mémen ngoai liec tdc dung [én no b&ﬂg khong
thi mémen dong lirong ciia no diroc bdo toan.

Théi Ton DH Nbéng LAm 23/10/2019






Bai 1: Mot xe (1 tdn) chuyén dong thang nhanh dan déu trén duong

nam ngang. Trong khoang thoi gian ting toc tir 36 km/h dén 54 km/h,

xe di duoc quing duong 50 m. Biét hé s6 ma sat giita xe va mit

duong 1a 0,05. Co1 ma sat trong bai 1a ma sat truot.

Lay g=10 m/s2.

a) Tim luc ke€o cua dOng co xe.

b) Ngay sau do, nguoi lai xe ngung tac dung luc kéo dong co va bat
dau ham phanh (véi lwc ham 6500 N) d@é xudng doc dai 100 m,
nghiéng 30° so voi phuong ngang. Van toc clia xe ¢ cudi chan

dbc 1a 18 km/h. Tinh d6 16n lyc ma sat trong gial doan nay?



Bai tip 2: M6t qua béng 500g dang bay theo phuong ngang véi van tdc 20m/s thi téi dap vao twdng thang dirng
va bat ngwoc trd lai theo dang phwong cil véi van toc ¢ dé 1én nhu cii. Tinh:

a) Bdng Irong cla qua bong trirée khi dap vao twéng.

b) B4 bién thién ddng Irong cda qua bong.

c) Lwrc trung binh do twéng tac dung vao qua béng, bigt thixi gian bong dap vaoe trdng 13 0,05s.

Bai tip 3: M6t vién dan 10g chuyén ddng vai van tdc 1000m/s xuyén qua tam go. Sau do van téc cda vién dan I
500mis, th&i gian vién dan xuyén qua tam gd 1a 0.01s. Tinh dd bién thién dong Ireng va Iwc can trung binh cia

tam go.



Bai tip 2: M&t vién dan 2kg chuyén dong theo phwong ngang vai van toc 250m/s nd thanh hai manh. Manh khoi
Irerng 1,5kg ©6 van toc bang 250m/s bay thang dlrng xudng dudi. H6i manh thir hai bay theo phwong nao? Vi
van toc bang bao nhigu?

Huwdng dan

Phan tich bai toan




2.16 — Mot tru dac khoi lugng M = 2,5kg va mQt vat nang
khoi lugng m = 0,5kg dugc ndi véi nhau bé"mg mot soi day
khong gidn viat qua rong roc (hinh 2-6bt). Bo qua khoi
luong cua s¢i day, khong dédn . Khi tha vat nang dé no tu
chuyén dong thi tru dic lin khong trugt trén mit phing
ngang. Hé s6 ma sat giita tru dic va mit ngang bang
0,1. Lay Rong roc la dia tron m, = 2kg.

1. Gia toc chuyén dong cua vat nang.

2. Luc cing cia s¢i day. Cho g = 10m/s”.

Hinh 2-6bt




