DONG LUONG VA VA CHAM TS. Nguyén Kim Quang

1. Vecto dong lugng (Linear Momentum)

Vecto dong lwong ctia chit diém khoi
luong m dang chuyen dong van toc v duge 5

U
dinh nghia : | p = mv i
! g P mv O//ﬁ: mi
(mv) N dp
T Tae dt| 3 -
Téc dé thay doi vecto dong luong bc%ng lyc tac dong lén vat.

ma

Pong lugng hé chat diém: P =Py + po + Pz += Z 5)
i

Bdo toan dong lugng
Chat diém co lap: F = 0 => P = const => V = const
Tong dong lwrong cua hé c¢o lap 1a khong ddi (Du cb bat ky su
tuong tac nao xay ra bén trong hé).
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2. Xung lu'c (Impulse of force)
dp 5 At 5
F=— -5 dp=Fdt=> Aﬁzf F.dt = Fyp,. At
dt 0
B¢ bién doi dong lwong ciia chdrt‘dié’m trong khodng thoi gian
bang xung luc tac dong lén chat diém trong khoang thoi gian do.

Luc tac dong trung binh trong thoi gian At: | Fyy = At

ZF, Large force that acts

for a short time

The area under both curves
is the same, so both forces

deliver the same impulse.

Smaller force that
acts for a longer time
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3. Momen lu'c (7orque of force)

Momen luc ﬁ dbi véi diém 0: Three ways to celilculatc torque:
T=Fl=rFsin¢=Fr

T=M=¢xF x

M = r.F.sind Fan = Fsing -~ T

M = r.Feap Frq = Fcos¢
7@

M =F.l (Nm) (out of p . . =

|~ Line of action of F
/(- [ =rsing
o = lever arm
———E
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4. Vectd momen dong luagng (Angular momentum)
5> X
Pinh nghia vecto momen dong luong L N5 = mi
cua chat diem m doi voi diém 0: o
> S S o N mv sin ¢ 7
L=rxp=rxmv i
7
L=mv.rsin¢ =mvl =p.| b
- - —(mr2
L= m.r.v,= mr.r.o=(mr?)o 3 i

—L=lLo ,v6i I=mr2 moment qudn

L= angular momentum of particle
tinh cua m doi voi 0.

/
—=(— — | =F"x X
in T < m EXm-o VX my I X ma
=> dﬁ—*xﬁ—l\_/f Néu I Idw IB=M
= dt—r = ¢u I const > Fr B =
NéuM =0 => L = const = mr?@ => & = const
‘
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5. Va cham (Collisions)

Uy Up \) Uy vlil\) )
Inelastic: Completely inelastic:

\

Elastic: N . A o
Kinetic energy Some Kinetic \E) Bodies have same @\)
KD »

"

conserved. ; @ ’ energy lost. —‘<® (B: . final velocity @\@VE‘

Va2 Up Va2 Up

- Khao st twong tac “manh” giita cac vat trong thoi gian ngén.

- Lyc tuong tac do va cham giira cac vat trong thoi gian rat ngén
va thuong 16n hon nhi€u so véi ngoai luc tac dung 1én hé nén céd
thé xem 1a h¢ c6 1ap va dong lwgng ciia hé bao toan.

- Trong va cham dan héi, luc tuong tac 13 Iyc bao toan nén dong
nang bao toan.

- Trong va cham khéng dan héi, lyc tuong tac khong bao toan
nén mot phan ning lugng bien doi thanh nhiét ndng va dong
niang cia hé giam.

——
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6. Va cham dan hoi
Sau va cham 2 vat khong bi bién dang, mdi vat c6 mot van tdc

riéng.
. \ A1z \ Before After
Trudc va sau va cham, hé bao toan P
A \ gA o : I Ve
dong luong va dong nang. vy P
3 ¥ ¥ PRY 2
@e— ¢ 0
- — - - m1 m2 '
mqvq + myv, = m1V’1 + mzvlz '\Vj
m4
1mv2+lrnvz=lm v’ 2+lm v',2
o MV o M2V2 o M1V o M2V2
e (m; — my)V; + 2m,V, o= (m; — my)V, + 2my v,
1= 2=
m; + m, mq +my,
\ A A A ! I
Va cham dan hoi trén mot phuwong | v/, — v/ = —(v, —vy)

——
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7. Va cham khong dan hoi
Sau va cham 2 vat “dinh nhau” va chuyén dong cung van tdc.

Trudc va sau va cham, chi bao toan dong luong.

mlvl + mZ‘_;Z = (ml + mz)v Before e—ov Q_QV
1 2

m;V; + m,v,

Tyt my) -~ Q@+

Khong bao toan dong nang. Luc tuong tac 1a luc khong bao toan
nén mot phan dong ning bién doi thanh nhiét ning.

—
VvV =

Thi du: Cho v, = 0 — Pong ning ban ddu E, =—m;v,?

A X mpVvy 2
Van toc sau va cham: VvV =

1 mq + m,;
E, = 2 (m; + my)v?
1 m 2 E; m
k=5 (m; +my) <—m1 n m2> Vi Ey my + m,
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8. Hién tugng sung giat lui

Rifle Bullet
mass = M mass = m
— ———— Ty
Ve
Momentum
<—Myv myV—>

- Pong luong cua hé trude va sau khi ban khong doi:
0=mV+ Mv

mV

A A LN - 5 /. . g
- Van toc giat Iui cua sung: |V = — M

- Khoi lwong m va van téc vién dan V cang lon thi van toc giat
lui cang lon.
- Khoi lwong M ciia siing cang I6n thi van téc gidt lii cang nho.

——]
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9. Lu'c day cha tén Iira

+x-direction g T o
" Rocket . _'_" o Burned fuel ~ Rocket .-

v 5 Ugyel = U — Ugx v +dv ..
D| ] Ll
Tmoc 7 T . —dm .- m+dm - - ’
Thoi diém t, tén lira ¢ khoi Thoi diém t+dt, tén lira 6 khéi luong
lwong m va van toc v m+dm (dm<0) va van toc v+dv. Nhién

liéu dét c6 khoi lwong -dm
Van toc ciia nhién lidu dot doi voi trdi dat bc%ng vén toc thodt doi
Véi tén lita cong van toc tén lira doi véi trai ddt: v, liew = Vex TV
Tén lira chuyén dong khong trong luc (gravity-free outer space)
Ap dung bao toan dong lugng trong thoi gian dt:
mv= (m+dm)(v+dv) + (—dm)(—v,,+V)
dv dm

- m.dv= —dm.v, + (dmdv) >m—=F=—-v., —
, ot ( ) dt X dt
Luc day ti [é voi van toc thoat cua nhién lieu dot va toc do dot nhién liéu.
=1 |
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9. Luc day cua tén Iira (2)
o dv Vex dm d dm
Aa=—=—| > dv=—V.,—
dt m _dt ex
Cho v,, khong dbi

\ m
d dm | m,
V=-V — = | V—Vy = VexIn—
ex m 0 ex m

Vo my

Tén lira chuyén dong thing ding chiu trong lwc mg
Do bién thién dong luong trong thoi gian dt:
—mg.dt = [(m+dm)(v+dv) + (—dm)(—V+V)] — mv

—mg.dt = mdv + v,dm

dv dm a—g— Vex dm
TG T Ve ™7 T de T m dt
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