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Chapter 2:
(L aw of Motion)

F:d(mV)/dt:ma Sir Isaac Newton

1643-1727
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Chapter 2-1.
(TheFirst Law of Motion)

(inertia)
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Chapter 2-1.
(TheFirst Law of Motion)

( ): the first law of motion, Law of Inertia

=, d(mV)=F=0



Chapter 2-1.

P C r=(x,v, 2)
(position vector)
(scalar & vector)

Iri=
:(X2+y2+22) 1/2

r=xi +vyj +zk

- (L1, K)

©)
F(6) = (x(), y(t), z(t) ) V= dr/dt=(dx/dt, dy/dt, dz/dt)

V=const, F=0, r(t) =Vt +r0
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Chapter 2-2.
(Second Law of Motion)

wv
F

(momentum)

(force)

. the second law of motion



Chapter 2-2.
(Second Law of Motion)

(mass. m)
(momentum: p=mV):
(acceleration):
r(t) = (x(0), y(t), z(t) )
V= dr/dt=(dx/dt, dy/dt, dz/dt)
= der/dt>=(d*x/dt2, d4y/dt?, d*zZ/dt?)=a,i+aj+ak
2 Pixy.2) F= dp/dt =d(mV)/dt=ma

L —rndV/dit=mdr /dt2
>




Chapter 2-2.
(Second L aw of Motion)

(equation of motion):
F(r,t)=ma=mdV/dt=d?2r/dt2
o Vo

Vl :VO+(FO/m) dt & ,/ v,
r=ry+Vvyat

V, =V, +(F,/m)dt
r,=r,+v,at
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Chapter 2-2.

(Second L aw of Motion)

(m) kg, (9

(m/s) (m/s?) (kg m/s)
1kg m/s’=1N, 1 )
1kg 1kg 9.8N

MKS~CGS

(dimensional analysis)
M S

)
L T2

(inertial system)
( )

1
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Chapter 2-3;
(Third Law of Motion)

o (action) (reaction)

NATTE
m F,=m,dv,/dt
m F,,=m,dv,/dt




Chapter 2-3.
(Third Law of Motion)

(Law of conservation of momentum)

MV, + MV, = MV, + myV, =
iHirige

(material point, particle)
- center of mass
e = (Mg + My ) i+ m)
(system of particle)
(internal force) (external force)



Chapter 2-3.
(Third Law of Motion)

- ( ):

the third law of motion, law of action and reaction

125

0 action reaction

m,/ =2,/ 3
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Chapter 2-3':
(The Three Laws of Motion)

N
: F=0, V =const
: F=d(mV)/dt=ma
A 1 Fp =y

27 P(X,y,Z)
N

| F= dp/dt =d(mV)/dt=ma=mdV/dt=md?r/dt2

X



Chapter 2-3'":

, Pi=mVi=my(Vo,l +V j + V)
, dP,=0

- . P=P,+P,
Pi=mV,=m,(V,J +V,J +V k)
P,=m,V,=my(V,,i +V, ] + V,K)

. . P=P +P,
P =m V' =m (V' i +V' 1 j + V' k)
P =mV' ;= my(V i +V' 5] + V', K)

F1,=-Fp, dimV;+ mV,) =0
mV + mV, =mV’';+ mV’,
my(AV,,i +4V, j +0V, )
+m,(dV,,d +dV, ) +dV, k) =0
1
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Chapter 2-3'":

. P=P+P,
P,=mV,=m(V,i +V, ] +V K)
P,=m,V,=m,(V,,i +V, ] + V,K)

m,dr,/dt + m,dr./dt
= (my,+m,)drS/dt

d(myr, + myr,)/dt = d((m+m,)rg)/dt
d(myr, + myr,) = d((m,+my)re)
(myry + myr,) = (My+my)rg

rg= (myry + myry)/ (m+my)

1
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Chapter 2-4:

(Momentum and | mpulse)

O | mpulse
F=d(mV)/dt

dp = Fdt
p(t)-p(ty)=/Fdt
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Chapter 2-4:

- LI
@ dv/dt=g

V(1)-V(to)=9(t-ty)
@ F=mg 1

t1 m1V1 g

mv(t)-mv(t,)=/Fdt=mg(t-t,)



Chapter 2-4

e=|V'|/|V|

O<e<1
e=1
e=0

P=-mV=-m(V,i +V] + VK)
P=mV’=m(V,i +V'j + V' k)
| =Fdt=mV’ - (-mV) = m(V+V")

= mV(1+e) ‘

(coefficient of rebound
(unperfectly elastic collision)
(perfectly elastic collision)
(perfectly inelastic collision)

V

Vl

F

o=
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Chapter 2-4:

mav/dt= mg
mv(t)-mv(t,)=/Fdt=mg(t-t,)

v2(t)=2gh

v =0

mv’ (t+dt)-mv(t)=/Fdt
F=- mv(t)/dt
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