] Chwong 3 .
CAC DINH LUAT BAO TOAN
TRONG CO HOC

17/09/2017 9:55:32 CH

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


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3. 1. DINH LUAT BIEN THIEN VA BAO
TOAN DONG LU’O’NG
3.1.1. Cho mot chat diém

Péng lwvong p cua mot chgt diém khoi lwong
m, chuyén dong voi van toc v la

p = M.V (***)
ta [ay dao ham theo bién t dp _ dv .-
— =ma=~F (*)
dt dt
dp = Fdt

Dai lwgng Fdt goi la xung lwgng cua lwc F
tac dung lén chat diém trong khoang thoi gian dt

(ciing con goi la xung luc)
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4

Bjnh ludt bién thién cua déng lwong (dinh
ly vé dong lwong) : D6 bién thién cua dong
Iu’o’ng cua chat diém trong khoang thoi
gian dt bang xung lwong cua ngoal lwc tac
_dung léen chat diém trong thoi gian do.

..IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

..llllllllllll“

L 4

Dang (*) la dang téng quat cua dinh luat hai Newton.
Mac du chung ta suy ra (%) tw dinh luat hai Newton, nhwng
vat ly hoc hién dai chirng to rang do chinh Ia phwo’ng trinh
chuyén déng cua chat diém trong co hoc twong doi cua
Einstein, khi d6 khoi lwong m cua vit khong phai la mét
hang sé ma phu thuéc vao van téc cua vat theo céng thirc:

m =
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/ Trong trirong hop ngoai lwe tac dong lén chat
diém trong khoang th&i gian tiv t, dén t, , ta chia
khoang thoi gian (t, - t;) thanh nhwng khoang th&i
gian rat nho dt, cong cac xung Iwc trong nhirng
khoang thoi gian lai véi nhau, dé tim sw bién thién
cua dong lwong cua chat diém trong khoang thoi
glan (t, -t,),ta lay tich phan hai vé céng thirc (*):

_— — —— —_— —_——_—  —_— —_—Y —_—  — @ —_— @ _ @ _ @ —_ @ —_— —
E——— I ————— I ————— I ———— - ———— A ———— I ———— I ————— I ————— - ————— B ————— B ————

AP = j F.dt (**)

Néu F khong doi trong khoang thoi gian tir t,
dent,, (**) tr¢ thanh:
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Dinh luat bién thién cua déng lwong: D6 bién thién
cua dong lwwong cua chat diém trong khoang thoi

gian 4t = t, — t, bang xung Iwo’ng cua ngoai lwc tac
dung Ién chat diém trong théi gian do.

Néu c;hét ’diém khéng chiu tac dung cua ngoai lwrc (goi
Ié,chét ‘diém cO lap) hoac hop lwc tac dung Ién chat
diém bang khéng, tw (***) ta suy ra:

Dinh luét bao toan déng lwong: Mot chat diém
co lap hoac hop lurc tac dung I1én no bang khong
thi dbéng lwrong cua n6 duoc bao toan.
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3.1.2. Cho hé nhiéu chat diém

e Gia slr co modt hé gom n chat diém, cac luc
dat vao chat diém co hai loai: ndi lwc Fyva
ngoai lyc Fe.

e Xét chat diém th i nao do trong hé, ta cé
phwong trinh cla dinh luat 2 Newton doi voi
chat diém nay la:
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vay doi véi ca hé :

n n n n dp’
YE - YRAX R W
=1 i=1 i=1 o dt
Téng ndi e cua mot hé bao gid cling béng khong
> F =0
1=1 |
P _SF-E

t =1
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Dinh luat bién thién déng lworng toan phan ciia mét
hé chat diéem nhw sau: D6 blen thién dong lwong
toan phan cua mot hé chét diém trong khoang thoi

gian dt bang xung Iu’o’ng cua ngoai lwc tac dung
Ién hé trong khoang thoi gian dé.

Khi hop lwc tac dung 18n hé chat diém bang
khong thi:

‘IE=O:>I_5=const‘

Pinh luat bao toan déng lwong toan phan ciia mét hé
chat diém: Mot hé cé 1ap hodc khi hop luc tac dung I1én
hé bang khéng thi ddng luong toan phan cta hé duoc
bao toan.
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3.1.3. Viduveé dinh luat bao toan déng
lwong
Vidul: Swgiatlui cua sung
Mét khau phao nha dan theo phwong nam
ngang. Khau phao co6 khoi lwong 1a M, vién dan co
khoi lwong m, van tdc ra khéi nong cla vién dan 1a
v. Tim van toc V giat Ui cla khau phao.
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Uc
L]

dong lwong :
MV +mv =0

o

v Tody trir chirng té rang sau khi ban, I
| khau phéo bij giat Iui ve phia sau,

van toc giét,ll]i cang nhoé néu khau |||
|Lphéo co khéi lwgng M cang Ién.

— — — — — — —

Suy ra:

m
M

Hinh 3.1:

Phato giait luoi khi bae
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d

(K& thém khéi lwong va van téc cua khi
thoat ra phia sau la m, va v, thi dong
wong toan phan cua he

- )

/
u 1 u
MV+ mv+ m,v,= 0 )
Chon chiéu dwong la chiéu giat Ui cla

phao,chiéu (*) Ién chiéu duong:

MV- mv+ myv,=0
/= MV- MV pidu nay cé nghia la ngoai viéc ting khéi

M lwong ctia phdo, mét giai phap tha hai dé giam

van téc giat lui cda phéo |a tdng van toc va
lwong khi thoat ra phia sau.

Sw bao toan déng lwong cua hé ciing chinh la
nguyén tac chuyén déng phan lwc cua tén lira,

cua may bay phan Iwc va cua tau va tru.
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Vi du 2: Chuyén déng cua véat c6 khoi lwong thay déi: Chuyén
déng cua con tau v tru

Ta gid st chuyén dong cua tén Ilra |a mot
chuyén dodng tinh tién, vao thoi diém t thi tén Ira
co van téc va khéi lvgng lan lwotla V va m.

Ap dung phwong trinh (*) cho trwérng hop khoi
lwong thay dbi:

dt &/]

Cu thé la chuyén dong clia tén Itra khoi lvong

m (bao gom ca khai lvgng nhién liéu mang

theo) c6 van téc V so véi mat dat. Ta co:

. dV dm-

F=m—+—V
dt dt
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/ dm/dt 1a dé giam nhién liéu (bi dot chay thoat ra) trong\
mot giay cua tén Itra va dworc goi la lwu lwong khi thoat (dm <
0).

Poi vé&i nhién liéu thoat ra dm, v&i van toc twong doi
(so véi tén Iwra) la , thi van toc la van toc 16i theo. Van toc tuyét

chuadm la SEE /

Viuva V nguoc chiéu nhau, triv kh&r nhau nén v co gia
tri bé. Ta co:

Fzmd—v+(\7—U)d—m
dt dt
Ta co6 thé bd qua vdm, vay: ~ mdV _dm
F=—-U—
dt dt
hay I mdV g gdm
dt d’[
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Lwu lwong thoat khi trong 1 gidy khéng doéi nén ta viét dm/dt = —u
hay dm = —udt (u: hang sé dwong)
Sau khi tich phéan ta co6:
m = mq — ut
Trong d6 m, la khéi lwgng cua tén Itra lic ban dau.
Bé qua strc can khéng khi gan mat dat va chi tinh dén trong lwc:
F — mg ta co: m C(Ij_v
t

=mg — uu

Chiéu phwong trinh nay I&n chiéu
dwong (hwdong 1én):
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Vo dleu kién ban daut =0, V, = 0, tich
phan biéeu thire trén:

Khi thodat khéi trwdng trong lwe g = 0, ta cd van toc tén Ira:
m

17/09/2017 9:55:32 CH

ongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3.2. DINH LUAT BIEN THIEN VA BAO
TOAN MOMEN DONG LUONG
3.2.1. Momen lwc

Theo dinh nghia, mémen cua luc F déi v&i mot
diem 0 nao do chon trwedec la mot vecto goc O, durorc
xac djnh bai tich hiru huéng cua r va F -

uu (|

M= rxF

17/09/2017 9:55:32 Efinh 3.3: Biedu diedn vetictd moémen Iloic
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Chiéu cta M duworc xéac dinh béi qui tac
van nut chai: Quay cai van cai nut chai sao
cho né quay tir rtéi F thi chiéu tién cla cai
mdi van chinh la chiéu cta vecto M.

Do Ion cua M duwoce xac dinh boi:

M = rFsina

frong do a la goc hop boi hai vecto r va
F

Trén hinh 3.3, h la hinh chiéu cda r 1én
phwong vuéng goc voi luwe F va h = rsina.

Vay: M = Fh
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/32 2. Mébmen déng lwong cua mot chat\
diém

Two’ng ty nhw momen cua lwc, momen

cua a"ong lwong p doi voi d‘lem O nao do
cho trwoc la mot vecto goc O dworc xac

Kﬂ!nh béi tich hiru hwéng cda r va p: /
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O.2.9. DiNN iuat bien tnien va bao toan
momen do ng Iu’o’ng ctia chat dlem

-
ctia mémen dong lwong chat diéem.

&Bao ham (*) theo t ta co:

I
= F vao biéu thirc trén ta cé

________________________________________________________
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Tom lai;

(1]
dL _

dt

un
M

(&&)

Do bién thién cia mémen ddng lwong cla
chat diém trong khodng thoi gian dt bang xung
lrong ctia mémen lure téc dung 1én chét diém trong
khoang thoi gian do.

Ul ul
M=0P L= const

Dinh luat bao toan mémen déng lwong

dworc phat biéu: Mot chét diém co Iap hodc mémen luc
tac dung 1én n6é bang khéng thi mémen déng luong cta noé
duwoc bao toan.
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- 3.2.4. Momen dong lwong cua mot hé cac
chét diém ) S

Cho moét hé gom n chat diem tu’o’ng tac
nhau va hé con chlu tac dung b¢&i ngoai lwc.
. Xét chat diém th(r i nao do trong hé, theo
. cong thurc (&&)

Tong cac lwe tac dung N
lén n chat diém nay la: F.

O

17/09/2017 9:55:32 CH Hinh 3.4
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Chat diém th i chiu tac dung cua lwc téng
ho’p FE,cua cac ngoai lyc tac dung 1én n6 va
cua cac noi lwc do (n — 1) chat diém con lai

trong hé P

R =1, J#1
nen.
—_— - n —
F-F - XF
. = I]
| Ei i
taco 4. L = 0 B _
B B x ( FE e _Fij ) = r| X FEi
dt I l j=1, j#i
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Po6i v&i hé n chat diem ta cé
ndL dp o dl
o dt dt 5 dt

L =S (=, 2 .V Ve &
& 2R R X Xuxh

) i=1  j=L1ji

Xét mot cap lwe va gilra hai chat diém the jvé ther j.
Hay tinh mémen tong hop cua hai lwc nay doéi véi O.

M—=M. +M.
ij ji
I\/Izl’ixFij+rj><Fji:ri><Fij— i <K =Ar xF.
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nhwng AT =T, — T,

nén: AF//T:U. > My +Mji =

Vay S==% i oM

M la mOmen téng hop cua cac ngoai lwec.

—_—

M=0= L =const

DPinh luat bao toan mémen déng lwvong nhw sau: MOmen
déng lwong cua mot hé nhiéu chat diém duwoc bao toan

khi mbémen ton hop cUa céac ngoai luc bang khéng.
9/20717 9:55:32 CH
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3.3. DINH LUAT BAO TOAN CO NANG

3.3.1. Céng co’ hoc

Gia st dwdi tac dung cua lwc F chat diém m
dich chuyén dwoc mét doan dwdng vi phan
ds. Nguw¢&i ta dinh nghia cong vi phan 6A ma
lwc F thwe hién dwoc trén doan dwong ds la
tich vé hurdng cua hai vecto:

OA = d§ |E (3.23) | Hay oA = Fdscosa =Fs ds
/_TLd =
. o
=

Hinh 3.5: Coé‘nlf c6 hoic
17/09/2017 9:55:32 C
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Lay tich phan, ta cé:

N
Aun = | 3A = | Fds
M

e Y4
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. dinh ly vé déng nang

1) Bong nang
Ta gm dong nang cua mét chat diém khéi lwong m
c6 van toc Ia dai lwong vé hwéng:

k== mv?
2

goi K. 1a ddng nang clha chat diém thir i trong hé.

Vay déng nang cua hé la:

n n 1
K= ZKI = ;E rniVi2
=1 B
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2) Binh ly ve dong ning

Xét modt chat diém c6 khoi lro'ng m, dwoi tac dung
cua ho’p lwe thi n6é sé chuyén dong v&i van toc gia
toc . Theo dinh luat 2 Newton:

F = ma = m ﬂ
dt o ,
Gia st dwdii tac dung cua Ilwc F, chat diém di chuyén t vi tri 1
c6 van toc v, (tai thoi diém t,) dén vi tri 2 cé van toc v, (tai thoi diém
t,). Ta hdy tim céng cua lwc trong sw di chuyén nay.
Goi la vécto dich chuyén cuda chat diém m trong khoang thoi gian dt,
vay céng cua lwc F trong dt |a:

SA:ﬁdgzmd—Vds:mﬁdV
dt t
OA = mvdv
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2 V2 1
A= j 8A = va.dv _ mv,* _E mv, 2
1 vl

A=K, =Ky

Vay co6 thé phat biéu dinh ly vé déng ndang nhw sau: D6
bién thién cda déng ndng trong mét khoang thi gian bang
cbéng cua tat ca cdc lwe dat vao hé thuc hién dwoc trong
khoang thoi gian do.
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3.3.3. Trwong lwe the, the nang trong
trwvong lwe the

1) Khai niém veé tru’o’ng lwe thé

Mot Iwc dworc goi la Iwc thé (con goi la luc
bao toan) néu cong do no thwc hién trong sw
chuyen d&i mét chat diém chi phu thudc vao vi
tri dau va vi tri cubi ma khong phu thuoc dang
quy dao giira hai diém nay.
Cong toan phan cua mét lwc thé tac dung lén
chat dlem sé bang khong khi chat diém di
chuyén trén quy dao kin, tré vé vi tri ban dau.
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lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
. .Q.
*

Xét mét trieong thé. Trong trwrong thé ta chon mét

diém O cé toa dé (xo, yo, zo) lam goc dé tinh thé nang (tirc
la qui wéc thé nang tai O bang khong). Ta hay tinh cong
AMO khi lam dich chuyen chat diém tir vi tri M c6 toa do
(x, y, z) dén vi tri O.

.  Tw nhirng diéu da trinh bay & trén, ta biét rang céng AMO
. chi la ham cua toa dé (xo, yo, zo) va (x, ¥, z) :

.....
-----------------------------------------------------------------------------------------

O—»
deg = U(X1 y; Z) T U(Xo’ yo’ Zo)

Trong doé ta’ ky hiéu U la mét ham nao dé cua toa dé diém quan sat M,
O la mét diém chon trwéc ma U(xo, yo, zo) = 0, vay:

O—>
UX,y, z) =A, = IFd§
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U dwoc goi la ham thé ndng (goi tat 1a thé
nang) cua chat diém tai vi tri M(x, y, z) trong

trwdng the.
Vay ta c6 thé dinh nghia thé ning:

Thé nang tai diém M(x 'y, z) trong tru’o’ng Iwee thé
la cong lam dich chuyen chat diém tr vi tri M dén

diém goc cua thé nang
Viéc chon diém goc dé tinh thé nang la hoan toan

tuy vy. M(X, Y, z)
Thét vay, néu ta ”
chon mét diém O’ khac Avo
lam géc thi theo (3.28),
thé nang tai diém M(x, y,
z) doi véi gbe O’ la:
U'lx, y, z) = AMO’= AMO
+ AOO’=U(x, y, z) + O O
AOO’ Aoo
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Biéu thirc trén chirng to thé nang tai diem M
Iay doi voi goc O’ la U’(x, y, z) chi khac voi thé
nang tai diem do nhwng lay doi v&i goc O la U(x Y,
z) mot han_q so la AOO’ = C, khong phu thuodc vi tri
cta chit diém. Vi vay ngu’o’l ta noéi rang ham thé
ndng dworc xac dinh sai kém mét hang so.

U'(x,y,z)=U(,yz)+C

C dwoc xac dinh béi goc thé nang.
Viéc thé né”lng xac dinh khong don tri ma sai kem
nhau mot hang s6 C. That vay:

U'(M)-U'(N) = [U(M)+C]-{U(N)+C]=U(M)-U(N)
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vé thé nang

Ta hay tinh cong lam dich chuyén chat
diém tir M dén N 1a hai diém khac nhau trong
trwdng the.

Vi cong thwc hién trong tru’o’ng thé chi
phu thuéc vao diém dau va cudi ma khéng phu
thuoc vao dang dwong di nén :

Aun = Ano T Aon = UM) + Agy = Uy + Aoy

ung: Aon = —Ano = —U(N)= -Uy

Ky hidu * dé chi cong

A > N X
Avo MN cua lurc trurong the.
(’) /\/
(96¢) Aon N(X’, y’, 2°)
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Conglamicichichuyenichat
diem gitra hai diem cua trwwo'ng

theanoihelicuathemanooIa
diem dau va cudi cua qua trinh
CHUVERUGHY
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Aun = Tlfd§=UM U,
idu =U,-U,% =—qu
m  dS=dxi+dyj+dzk  E=Fi+FjrFk
Suy ra Fds = F.dx + F,dy +F,dz

e dU:a—de+a—Udy+a—Udz
OX oy 0z

A ouU ouU oU
nen FX=———Fy=——Fz=——
OX oy 0z
Trong giai tich vécto ngwoi ta dinh nghia toan ttr nhw sau:
la mot véctor c6 ba thanh phan
0 0 0
OX oy 0z
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VU = (Ti+]'i+ki)u
oX ~oy 0z

-oU -oU -JdU
=l—+ ] —+k—
oX oYy 0z

F

Tém lai: F=_-VU
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3.3.4. Cac lwc bao toan va phi bao toan

Qua trinh chuyen doi qua lai gitra thé nang va déng nh
la mot qua trinh chuyén d6i theo hai chiéu hay la qua trinh

chuyen doi thuan nghich (bo qua tac dung cla ma sat) dong thoi
trong qua trinh chuyen doi dé thi co’ nang cua vat luén khong
doi. Trong cac qua trinh nay vat chiu tac dung cua cac lyc ma n6
c6 kha nang tao co’ hoi cho sw chuyen doi qua lai glwa dong
nang va thé nang cua vat. Cac lwe c6 tinh chat nhuw vay goi la cac
lwrc bao toan .

Mét Iwc khéng c6 tinh chat bao toan dwoc goi la lwc phi
bao toan , vi du lwvc kéo cua may cay, cua ngwa. Mot luc khong
bao toan khong thé dwoc biéu dién béi mét ham thé nang. Mot
s6 lwc khéng bao toan nhw lwrc ma sat, Iwc nhét cua chat Iwu lam
tiéu tan mot phan co’ nang cua vat hay ta néi rang lam tiéu tony

nang, do dé cédc Iwrc nay con d‘u’g’c goi la lwc tiéu tan.
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ien thién va bao toan co’ ndng
ém chuyéen déng dwéi tac dung cua
lwe bao toan Fbt va lwc phi bao toan Fpbt

— —

F=Fgr + Fogr
Theo dinh ly déng nang (dang vi phan): dK = 5A

dK = Fds = F.dS + F,,.d3

dK +dU =d(K + U) = dE = F,,.d5
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Vay Do bién thién cua co’ ndng chat
diem bang cong cua lwc phi bao toan

Khi Iwc phibao toan F.., =0 thita co:

Apgr=0 va E, = E;
E=U+ K =const

Vay trong truweong hop

khdéng co lwc phi bao toan: U + K = const
thé nang va déng nang

chat diém sé bién déi qua
lai sao cho tong thé nang
va déng nang la hang:
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- Xet trvong hop hé gom n chat diém. Gia st cac
chat diém trong hé twong tac v&i nhau bang lwc
tru’o’ng thé. Xét chit diém tho i, chiu tac dung cua
cac lwc F; tir phia cac chat dlem khac va ca ngoai
lwc FEI la Iwc phi bao toan.

Trong mot chuyen doi dsi, cong cua tat ca cac lwc
tac dung Ién chat diém thir i bang:

=Y F,d§ +F;d5, O

j=1
J#i

Péi véi ca hé ta co:

ZdA ZZ dS +ZFE|dS (+)

i=1 j—l
J#i
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Xét tirng thanh phin trong (*): Y.dA, =dA=dK

dd bién thién déng nang cta hé (theo dinh ly ddng nang)

n n v
erzijd§i = —dU do giam thé nang clia hé
i=1 j=1 (theo dinh ly thé nang)

J#i

n ~ > u ] > .
Z FEidgi _ dAE Cf)ng cua tlgoaj lwc phi bao toan
~ tac dung len hé
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Vay: dK=-dU + dAE
hqy: d(K+U) = dAE
Lay tich phan:

D6 bién thién co’ ndng cua hé bang céng ctia ngoai
Iwc phi bao toan tac dung lén hé. Khi hé cé lap (F: =
0) thi E= const, co’ nang cua hé bao toan.

Néu ngoai lwe l1a lwec trwdng thé (Ilwe bao toan),

ta co:

dA*.=—dU. (theo dinh ly thé nang)
Vay: dK =—-dU - dU¢
hay: dK+U+Ug) =0

Co nang cua hé bao toan khi ngoai Ilwc la
17/09/201’#@3!2@0 toa‘n
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3.4. TRUONG HAP DAN

3.4.1. Lwc hap dan

Lwc hap dan gitra hai chat diem cé khoi
lworng m;, m, dat cach nhau mét khoang r
c6 do Ién

m1m2
F=G—,

G: hang so6 hap dan, trong hé S
G =6,673.10-11 Nm?/kg?
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3.4.2. Trwong hap dan.

Lwc hap dan gitra hai khoi lwong 1a mét lwe twong
tac twr xa, co nghia la hai vat twong tac khong tlep
xuc. Trwwong hap dan tac dung lén tat ca cac chat
diém trong khéng gian bao chung quanh Trai dat 1a
hinh anh cua hién twong twong tac hap dan. Khi
mot chat diém khoi Iu’o’ng m nam trong trong
trwo’ng (hinh 3.8), né sé chiu tac dung cua moét lwc:

17/09/2017 9:55:33 CH

ngThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3.4.3. The nang trong trwérng hap dan

Gia sw lyrc hap dan tac dung lén chat diem lam cho
no chuyén doi tr M den N (hinh 3.9).

Coéng trén moét chuyen doi dworc tinh:

SA = Fds = -G

Theo hinh 3.9 ta thay:
rds = rdscoso = rdr

Vay coéng toan phan thwe
hién b&i F sé la

A= F(r)dr
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Cong do lwc hap dan thwc hién chi phu thuéc vao
vi tri dau va vi tri cuoi. Do do, lwc hap dan 13 lwc
thé. Véi lwe the ta c6 do biéen thién cia thé nang
dwoc viet nhw sau:

_dU =8A =Fdf = Fdr= -G M g
I

:(—G Mmj—(—G Mm] (3.38)
IFM r-N

& phwong trinh (3.38), thé nang cla chat diém co thé dworc viét:

U(r)=-G Mm + const
I
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Tim hang s6 C , o
+Neu ta qui'woc thé nang cua chat diem &
vo cung bang khong (U(«) = 0) thi:

U(oo)z—Gm +C=0 => C=0

o0

V@i sw lwva chon trén, U(r) luén luén Mm
am va dai lwgng cwe dai U(r) =0 khi  U(r)=-G—
chat diém & xa Trai dat vo cung, r
cong thuec thé nang tror thanh:

+ Néu qui wéc thé nang trén mat dat (r = R)
bang khong (U( R) = 0) thi:
Mm Mm

U(=-G—+C=0=>C=G—
I I
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Cong thire thé nang luc nay la:

U(r):—GerGm:_G Mm +Gw
r R R+h R

Mmh

11
= MM R = RR +1)

néu h << R U(r) = U(h) ~ G Mmh

r2

Tinh gan dung g= G MZ la gia tOc trong truwdng,
I

nén thé nang cla vat thé & gan mat dat la:
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3.5. BAI TOAN VA CHAM GIUA HAI
VAT
3.5.1 Binh nghTa La hién twong hai
vat tlep xuc voi nhau trong mot thoi
gian cwc ngan roi tach roi nhau Sy
va cham lam cac vat thay doi van toc
trong mot thoi gian ngan S thay doi
cé thé chia lam hai giai doan
- Cac vat va cham bi bién dang va
ngwng Ia| dong nang giam di dé
cung cap cong lam vat va cham bién
dang.

- Cac vat va cham cé thé tré lai dang
cl va du’o’c hoan lai ddng nang mot
phan hay tat ca.
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3.5.2. Cac loai va cham

- Va cham dan hoi la va cham trong dé cac vat
va cham bi bién dang, dong nang lic do
chuyen hoan toan thanh thé nang dan hoi
(nhw 16 xo bi nén), thé nang nay lien chuyen
tré lai thanh déng nang va cac qua cau bat lia
xa nhau. Sau dé hinh dang cua chung du’o’c
phuc héi nhw cii. Trong va cham nay dong
lwong va co’ nang dworc bao toan.

- Va cham hoan toan khong dan hoi (va cham
mem) cac vat sau va cham dinh vao nhau va
chuyén dong cung van toc: dong lwong bao
toan, co nang khong bao toan (mot phan bién
thanh nhiét lwong hoac dang nang lwong
khac).
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1) Va cham dan hai giira hai qua cau
Xét hai qua cau chuyén déng co khdi lwong 1an
lwot la m, va m, trén mat phang ngang va&i van toc
V4, V, theo huédng tring voi duworng noi tam cla
ching (chuyén déng xuyén tam). Biét m,, m,, v,, v, .
Tinh vy, v,

e &

17/00/2017828.3:10;,Va chaim faon hodi
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Vi va cham dan hoi nén déng lweng va co’ nang
dwoc bao toan (hai qua cau chuyén dong trén mat
phang nam ngang nén thé nang khéng doi, vay bao
toan co’ nang c6 nghia la bao toan dong nang):

m,v, + m,v, =m,v,+m,Vv,

m m m m
—Lvi 2V =LV 2V
2 2 2 2

¢ m, (v, —V7) =m,(V', —V,)

2 9 2 2
myVv, -myv, =m,v,—m,V,

ml(vl _Vll)(V1 VI1) — mz (Vlz _Vz)(Vlz Vz)
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2) Va cham hoan toan khéng dan héi (va
cham meéem)

Trong va cham nay mot phan co’ nang bién
thanh nhiét nang toa ra hay bién thanh cong lam
vat bi bién dang con co nang khong bao toan (ch|
bao toan dong lweng toan phan va bao toan nang
lwong toan phan bao gom co’ hang va ndi nang).
Cho m,, m,,v,,v, .Tinh va nhiét lwong toa ra Q.

D m;+m,
m; v1 2 , v

Hinh 3.11: Va chaim meim
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Theo dinh luat bao toan dong lwong

m\v,+m,v, =(m,+m,)Vv

Dong nang trwéc va cham:
1 1

Pong nang sau va cham: K’ 1
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Theo dinh luat bao toan va chuyén

hoa nang lwong:
K=K+Q 2> Q=K-K

Q =%mlvl2 +%m2v§ —%(m1 +m, )V’

Ta dwo'c nang lwong tiéu hao sau va cham

Vi ipg = MaMa |4 lwong rut gon, ta C°=Q B 2

Vay nédng lwong tiéu hao gidbng déng ndng cua khéi lvong
rut gon chuyén déng véi van téc bang van téc twong dbéi

gitra hai v@t 92017 9:55:33 CH
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