(Plane Motion)

1-3

2-3

(1-3)

( ) oy ( ) ox
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(1-3)

(2-3)

(3-3)

2-3

r=xi+yj
v=uv,d+v,j

a=a,i+a,j

@
Yoode *oode
dv, 3 dgy a dv, d?x
Yoodt  qt? *odt dt?
1-3
a=i+2j m/s? vo=3im/s
v=at+v,=(-i+2jt+3i=(-t+3)i+(2t)j m/s
r=lat’ +v t+r, =1(-i+2j)t° +(Bi)t+0 m
.1,=(0,0)
v(5)=-2i+10j m/s . t=5s
r(5)=2.51+25j m
(Projectile Motion) 3-3
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a:g:—gj m/82

(4-3)
( )
(5-3) ay=-9 a; =0
Ux = axt"r‘l/ox = UOx
(6-3)
vy =ayt+vg, =-gt+v,
oy ox
( ) (
-9 = 3,7 et + oy Vot + Ko,
7-
y=5ayt? +ve,t+yo = -5 gt” +vg,t+Yo

.(0,0)

o

*
J} / ) \ . Ax
(Q%; > > > >

(2-3)

W

b

69

ax=0

UVoy Uox

(%0, Yo)

(2-3)

(8-3)

Ux t



3-3

oy
Yy
) -9
Uy
y“ Vo Q;"- Vo
Voy
2 B
A‘.,o"—r R N e
Vox Ymax c
)
yOI l yK Ve x (2-3)
(3-3)
(3-3)
(8_3) Upx =UVg COS 00
Voy =Vo sin 6o
U=,V +V
(9-3) )
tang = 2%
vX
Uy
Uy = —Gtmax + Uy =0
Uy, v, sin@
(10-3) oY Y
9 g

(6-3)

Uoy

:(6-3)

(5-3)

Vox

«Uox
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ymax
2 2 2
Vo vg sin” 6,
(11-3) Ymax = T Yo = ———+Yo
29 29
(7-3)
(12-3) Y= 52— +(tanfp)x + yo
2v5 cos” 4,
y=ax? +bx+c
(11-3) (3-3) Q
(range)
((12-3) Y=Yo AB (3-3)

200, Voy 207 siné, cosf, vg sin26,
g

g g

(13-3)

2-3

1.5m 1m

() () .(4-3)
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3-3

A V0o=Vx

Vyy YVc x=1.5 m

(4-3) - (7-2)

Y=—%gt’ +v,,t+y, =—+gt’ +1=0

10=3.3m/s t=0.45 s

v, =0, =3.3m/s
v, =-gt+v,, =-4.4m/s

v=v,i+v,j=3.3i-4.4jm/s

v= v +v; =5.5m/s

3)

()

()
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ya 300 m

Yo Ymax

\ J' C, (53

3-3

30° 20 m/s

(5-3)
X, =0, Yy, =300 m, v, =20 m/s, §, =30°
9.8 s o 5
y= —(m)x + (tan30 )x +300=-0.016x" + 0.58x + 300
(11-3)
V2 2 (32
yoo =2y VSO 3051 m
29 29
Y=Yo
300=-0.016x; +0.58x, +300 = x,=R=36.2m
((12-3) y=0
y=-0.016x>+0.58x+300=0 = x=156.2m
4-3
Ty _ 60°
¢ 30m —— 15m 30 m
Vv 15 m" () .(6-3)
60° JZZ
2 i X
(6-3) Xo =Yo =0
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4-3

X,=30m, y=15m

9.8

15=(——7F5—
2v¢ cos? 60°

)(30)? + (tan 60°)(30) + O

.0=21.8 m/s
(11-3)

v 2 1.2
Yax = —=+ Yo _Usin’ 6 =18.3m
29 29

(Uniform Circular Motion) 4-3

r (7-3)

(7-3)

B A At
A —
a v V,-V,
At At

(7-3) Av a
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ac As

b(li\l.C A(A)B
Av/At

v

(14-3)
v /r v

2nr
(15-3)
S (frequency)
(16-3)
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AB (7-3) Av/At
Av bc U
abc OAB
AB _0A As_r
bc ac Av v
Av  As, 1
av — E - (E){;)
At B A
As/At a
U2
a, =—
=
r
T (period)
v
T = 27T
1 v
U
.1 Hz=1s" (Hz) 1/s



4-3

(angular velocity)

At A6
(17-3) o= A9
At
.rad/s
rev/min
27 (rev)

rev/min=2z/60 rad/s :

w
At
At (8-3)
o =A0[At
UV=row
29.5
385,000

s=27R =27(385x10°)=2.4x10° m

T =29.5x24x3600=2.5x10° s

s 2.4x10°

v=—=""""1=96x10" m/s
T 2.5x10

¥ (9.6x10°)

r 385x10°

=——"— - =24x10"° m/s’

60 (min)
As =r1A0
v=As/At
5-3
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.(9-3)
(9-3)
(19-3)
(20-3)
o P M
K VMO
(10-3)
P
110 o
M
Ipo
(@)
(11-3)
(21-3)
rev O
(22-3)
.M P

77

a=dv/dt (tangential acceleration)

a, =v’/r (central acceleration)

ar=a;+a,

_[.2 2
ar =yai +a;

(Relative Velocity) 5-3
Sm/s
3 m/s
.(10-3)
5+3=8 m/s ( )
.5+(-3)=2 m/s
M P
(11-3) o)
Tpp =Tpy +Tyo
rvo O P rro
M P
Vpo =Vpy + Vo
vey O M P VMo VPO



5-3

6-3
200 km/h
- (12-3)
vwe=100 vew=200 j (km/h)
e i (km/h)
(12-3)
Vpp = Vo + Vi =100i+200j km/h
Ups =+/(L00) +(200)* =223 km/h
tané?:& = 0=63°
100
980 )

.( 1036

. 1500 -1100
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a,=-g , a.=0
U, = Uy, = U, COS 6,
v, =-gt+v,, =-gt+v,sing,
X =V, t+ X,
Y=-3gt" + vyt + Yo
2 -
ymax:l;Lgy-'—yO:%J’_yO
200,Vo, 20 siné, cos 6,
) g - g
y=- %)x2 + (tangy)x + y,
2vg cos” 6,
a=v’/r
T:%:?
w=A0 /At
U =ra
Voo = Vo + Vo
.6 s 25 m/s 90°
ro=0 a=i-4jm/s’
2s .3i+2jm/s
t r r=(6+2t°)i+(3-2t+3t%)j
t=2s
r=(2t° -3t})i+(t° -2t +1)j
() t&=1s () - t
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t=0

2-3
t=0

4-3



5.6i+7.1j m/s 3.6i-2.9jm/s

v,=6.3i-84jm/s

3m/s
S/ B
2 /
15/}' ox 0
7\ ¢ A B
(13- =12
()
t=1s Sm/s
y=Asinwt  x=Acoswt
a=-i-0.5jm/s” t=0
30° 100 m/s
30 m/s
x=20 m
.10 km 500 km/h
() .3m/s 1 m
4.5 s 46 m
1m

5-3

6-3

(13-3)
8-3
() y=(t-1)
()

9-3

10-3

.v,=3im/s

1000 m

11-3

12-3

37°

13-3

14-3

15-3
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10 m 60 m 60° 16-3

100 m/s S0 m 17-3
1m . 150 m/s
.45° 19.6 m/s 18-3
55 m
.9.1m 7.6i+6.1j m/s 19-3

20-3
21-3
1/6
40 m 22-3

()

45°

.h 23-3

24-3
:\ . 4 50

30° 100 m/s 250 m 26-3
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A 10 m/s 27-3
Vo
T .(15-3)
30 m
N )
B
— 40m — AB
(15-3) 37° 28-3
0.6 s 10 m/s
3m (16—3)
4 m
(16-3) 30 m/s 1 m 29-3
75 m .30°
.180 m 45° 30-3
87 km/h ! ! 31-3
() () .45°
() .630 m/s 32-3
() 700 m
150 m 110 km/h 33-3
X X
.9.8728 m/s? 70 m 34-3
9.7967 m/s?
35-3
2 m
(17-3) .(17-3) 24 m
36 m 36-3

6.4 m
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24 15 m

.10 m
4m/s 2m

0.6 m
2.4 m/s?
5x10" m

1/10
20 g

640 km
6400 km

.2's 60 cm

20 m/s 200 m

.1 m/s?

30 m

83

37-3
1.5x101' m
38-3

39-3
1.5m
40-3

41-3

42-3

43-3
.9%x10% m/s?

44-3

90°
45-3
98
46-3

48 cm

47-3

48-3

8 m/s?



300 km/h 49-3

100 km/h

30° 50-3

.10 m/s
.240 km/h 51-3

40 km 150 km
120 km/h
60 s (escalator) 52-3
90 s
.330 m/s 53-3
30m/s
.12 m/s 0.5 m/s 54-3
25 km/h 50° 10 km/h 55-3
10°

Sm/s 4 m/s 56-3
() .90 km/h 5 m 57-3

()
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