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Chapter 3:
(Motion and Energy)

F=ma=d?r /dt?
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F= dp/dt =d(mV)/d
= ma=mdV/dt= md2r/dit2




Chapter 2.
(Motion and Energy)




Chapter 3-1.
(Motion along a straight line)

454

- md?r /dt>=f(r ,v,t)
mad?x/dt?=f(X,V,t)



Chapter 3-1:
(Motion along a straight line)

0 f=0
V=V,
m f=f,
a=ay,
f=mg
O f=-mg-bv
mdv/dt=-mg-bv (b>0)



Chapter 3-1
(

cmv (¢ > 0)

t=0 v=v,

-mg-cmv

t=0 V=V,



Chapter 3-2:
(Motion along a slope)

N-mgcoso

F
F, = mgsind - f = mdv/dt

o (friction)
fo = uN= umgcosd, u=tano,
fs<fma =n. N

max



Chapter 3-3: :

(SSmple oscillation)

- ( ):‘Awﬁ_f

f = -kx Hil

mad?x/dt?=-kx  d?/dt%+(k/m)x =0

X = asin(wt+d), w=v(k/m), 8 =
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Chapter 3-3: :

(Simple oscillation)

O (periodic motion)
,a
, O
, T=2nv(k/m) UT ®

L]
X = asn(wt+9)

£ f
Vv =7 H 4
' Xor Vo N m
: | >




Chapter 3-3:
(Simple pendulum)

sno =0, s=0|

L
md4<g/dt? = -mgsing

d26/dt2 +(g/l) 6 =0

0 = 0,8 N(wt+d), m=V(g/l), =
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Chapter 3-4:
(1D motion and energy)

1/ v 2
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Chapter 3-4:

(1D motion and energy)

md2x/dt2=f(X), f(x): X

m(dx/dt)d2x/dt2dt = f(x)dx
mvdv/dtat = f(x)dx
1/2mav? = f(X)dx

V2mv2 =f f(x)dx + 1/2mv,?

(1)
(2)
(3)

(4)
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Chapter 3-4:
(1D motion and energy)

(Kineticenergy) K= 1/2mv?

(Potential energy) U(X):J Xf(X)dX

f(x)=-dU/dx
( Mechani cal energy)

E = KtU = 1/2mwt)

(Law of conservation of) ene
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Chapter 3-4:

( MiHAB
1/2n’ = ngx nAgh

V="

f =kx
1/2ne? = 1/ 2kx= 1/ Zka

v="7

E = 1/2mw# 1/ 2nx?



Chapter 3-4:

E = 11/ 262+ | i
2/ ( 2E/ kyv2h( 2E/ ) o |m

Va

(Phaseplane) f =kx

N

(b

_
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Chapter 3-4:

o f = f(x)
= E = 1/2m\A+ U( X)
L




