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Chapter 3:
(Motion and Energy)




(2D Motion and Ener gy)

o md?4r /dt2=f(r ,v,t) y 4
md2x/dt2=f(x,y,u,v,t)
md2y/dt2=Ff(x,y,u,v,,t) 1

1



Chapter 3-5:
: 2D Motion)

&




Chapter 3-5:

: Motion of a Projectile)

o md?r/dt2=f(r,v,t)
md2x/dt>=F(X,y,u,v,t)
md-2y/dt?=F(x,y,u,v,t)

1

md2x/dt?= 0
F md24y/dt2=-mg




Chapter 3-5:

: Motion of a Projectile)

[ |
md2x/dt2=0
Vx:VxO
X =XpHV, ot

E md2y/dt2=-mg
Y =YotVyot-gte/2




Chapter 3-5:

: Motion of a Projectile)

|
VO:\/VXO2 +Vy02
Vyo= Vo COSBy, Vyo= Vo SINO,

YEE (VyO/ VXO)X' 1Y/ 29X2/ VxO2
(X0 =0, yo=0)
Y- Ym = -g(X-Xm)Z/ZVX()Z
(Xm T VXOVyO/ O Ym~— Vy02/ 29)
Y-Yo= (VyO/ VXO) (X'XO)' Y] 2g(X'XO) 1 VxO2




Chapter 3-5:

: Motion of a Projectile)

X =2X

m

X = 2V,oVy0/d = Vsin20,/g
X =Vgilg, 0,=45°

V,=7?



Chapter 3-5:
)

o md?r/dt2=f(r,v,t)
md2x/dt>=F(X,y,u,v,t)
md-2y/dt?=F(x,y,u,v,t)

1

md2x/dt*= -Bmv,,
md-?y/dt?= -Bmv, - mg
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Chapter 3-5:

mdv,/dt=-Bmv,
v,= dx/dt = v, et

X = (V,o/B)(1-€M)

V, , X =7 When t=c
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Chapter 3-5:

mdyv,/dt=-fmv, -mg

v, = dy/dt = (v,o+ o/B)ePt- g/B

y = -tg/f + 1/B(vyot 9/B)(1-eP)

Vy, Y =7 When t=c0

Vo, 0p)
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Chapter 3-6: :

Circular Motion:
( )

y 4 pixy) d@/dt =
r @ = Ol+o,=2xt/T +q,
u >

X

X = rcosp = rcos(mt+q,)
Yy = rsing = rsin(wt+g,)

(X, y)



Chapter 3-6: :

Circular Motion:

y 4 Py A=  d?y/dt’= -0y
f mad2x/dt2=-mw?x=f,
9

> md2y/dt?= -mw?y=f,
X

f=-mw“, f =fcosp f, =fsing

md>2x/dt?=-kx, md2y/dt2=-ky, k=mw?



Chapter 3-6: :

Circular Motion:

t  f=-mw?, f,=fcosp f, =fsing
f,a a=-wr, V= wr,

> a=-vZr f=-mvr

-f =mw?r, -f,=-fcosp -f, =-fsing
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Chapter 3-6: :

Circular Motion:

(S f, mQ)
R f = -mgtan, S = mg/cos0, r=Isind

f=-mw?r, f,=fcosp f,=fcosp

a=-wir, V= or,

< w2 = g/lcosh

T =2nv |cosB/g




Chapter 3-7:
\Combination ar iwo Smplte ol ations)

deX/dtzz-mQ)XZX:fX
md?y/dt?= -m, 2y=f,

fx, fy
X = asin(w,t+9,), m,=vV(k,/m)

X
M- >y = bsin(w,t+8,), ®,=V(k,/m)
m

v




