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2-7

(Impulse & Momentum) 2-7
At=t, -t F m
(1-7) F-
dt
dt . P
dp =Fdt
t t
t
(2-7) J=p,-p = [Fdt
b
.kg.m/s N.s J=p,-p,
(1-7)
F (1-7)
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FAt (2-7)
At

(3-7) J = FAt

.20 m/s 30m/s 0.4 kg
0.1s

(2-7)

(2-7)

p, =mv, =(0.4kg)(-30m/s)i =(-12kg.m/s)i

p, =mv, =(0.4kg)(20m/s)i = (8kg.m/s)i

J=p,-p, =(20kg.m/s)i
(3-7)

J _20kg.m/s
At 0.1s

J=FAt = F= = 200N

J
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3-7

V2 Vi my m
EZI FIZ
v, Vi
l‘_“12 = —Fm
= AP
Fo = L
At
= AP,
Fiz = 2
At
AP, = -AP,

AP, +AP, =0 = AP, +P,)=0

(4-7) Pr( )=Pr( )

(5-7) mv, + m,v, =mv,; + m,v,

3-7
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2-7

10 m/s 4 kg
20°

(3-7) (5-7)

_ ’ ’
mlvl + m2V2 = mlvl + m2V2

1 ,
v, = (mlvl +m,v, - m2v2)
m,

v, = (mo,, +myu,, —myu; )/ m
!
vy, =(muy, + myv,, — m2v2y)/ml

v,, =10m/s, v, =0

Y

Uy

X

=v,, =0, vy, =5c0s20°=4.70 m/s, v}, = 5sin20°=1.71 m/s
mi=my

'
1x

v, =0, +0,, -, =10+0-4.70=5.30 m/s

1x

vl’y =0, +v2y—v;y =0+0-1.71=-1.71 m/s

v = v +v? =(5.30f +(-1.71f =5.57 m/s
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4-7

v -
tang = 2 — 1.71
v, 5.30

=-032 = 6=-17.9°

18°

(elastic & inelastic collisions) 4-7

(elastic collisions) -

1 2 1 2 _ 1 2 1 12
(6-7) 2 MU +5MyU,; =5 MY +5 My,

(inelastic collisions) -

(7-7) [Emet +3mui]-[Emu + 3mu)’]=0

Q0>0
Q<0

(partially inelastic collisions) -1

( ) CH)

180




(‘He)
(totally inelastic collisions) -2

(fusion) (fission)

5-7
121 my m
1(5-7)
mu, + myv, =mu, + myu,

mz

my
@i @ow

(4-7)

mi my
. —> V' .)—> v'a

(4-7)
(6-7)

1 2 1 2 _ 1 2 1 2
5 My, +§m2l)2 =5myu, +3m2l)2

(8-7)
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6-7

3-7
a
mau=197 m,~4 a
mu, = myu, + my,
Fmup =gmu” +imu) = mup =mp)” +muy
b o[ MM |, :(4—197})1 _ 0.96v,
m, +m, 4+197
2
v, = e v, :( 8 )vl =-0.04v,
m, +m, 4+197
o
K'=imup? =1m(-0.96v,) =(0.92)(, mv7) = 0.92K,
0.92
0.08
6-7
(relative speed of approach and separation and coefficient of restitution)
Vo Vi my m
v - v
TV 5 moU; = gmpl + g myuy
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m ] - v?)=my(v; —vy)

(9-7) m, (v, + U{)(Ul - v{) =m, (1}2 + Ué)(UQ - Ué]

mu, + myv, = mu, + my,

(10-7) m, v, —v))=my([v, —v;)
(10-7) (9-7)
v +v1) = (v, +v3)
(11-7) (Ul_vz)z(v{_ué)
(1 —v3) (v —v,)
(coefficient of restitution)
(12-7) iU
|v2 -7,
e=1
7-7
(my>>my) -1
(8-7) my >>my

vy = m, /m, ~1 v, + 2 v,
m /m,+1 m,/m,+1

v = 2m, /m, v+ 1-m, /m, v
2 m/my+1) m/my+1) 7
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7-7

mi/ my <<1
(13-7 {v{ =-v, + 20,
Ué =V,
my
l)2=0
v =-v
(14-7) L
v, =0
!
(mi>>mp) -2
(8-7) my >>my
, 1-m,/m, 2m, /m,
v, = ) 5
m,/m +1 m,/m +1
vl = 2 . m,/m -1 ]
m,/m +1 m,/m +1
my/ mi<<1
v =v
(15-7) { .
v, = 2v,
my my
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(mi=my)

(8-7)
(16-7) {”f v
Uy =0
!
500 g 150 m/s
() () .(5-7)

muy, =(m, +m,v’
11 1 2

v'=2,9m/s

K, =imp?=112.5J

K'=1l(m +m,p?=22J

Q0=K,-K'=1103J
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10 g

-3
4-7
h
0
()




8-7

E,=K'=22J
E; =(m, + m,)gh ~ 5h

h=04m

8-7

)

(Ernst Rutherford 1837-1937) (

my P
n’j\_v'g

(6-7)

(glancing collisions)
.(head-on collisions)
my Vi m
.(6-7) v v
mv, =mv; + m,v,

oy ox

(17-7) my, = my, cos 6, + m,v, cos b,
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(18-7) 0 =my, sinf, - m,v, siné,

(19-7) Fmuy = 3mu? + 5 myuy’
5-7
30° 2.0x107 m/s a
50
o
(6-7) o

[(18-7) (17-7)

mv, = my; cos §, + myv, cos 8, = 2x107 =v] cos 30° + 500} cos 6,

— Qi L] — 1y i o [
0 =mp, sinf, —m,v, sind, = 0 =v,sin30° - 50v, sin 6,

Imu? =imp? +1mu)? = 4x10" =v? + 5005

’ ’

vy, v b6

v, ~0.02x10"m/s v, ~1.9x10"m/s 6, ~72°

6-7
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8-7

mv, =mv; + m,v,

1 2 _ 1 2 1 "2
My =5mu; + 5 myu,

r__ 1

V=73V,
, _ 4my

V2 = 1
3m,

2 _ 8m1 2

2 oom, !
m, =2m,

my k m;
Vi
Ll —» my=6 kg
(7-7)
(7-7)
mv, =(m, + m,)v’'
m,v.
vV=—21211 _—20 m/s
m, +m,
E -E,=1kx’

7-7
mi1=3.5 kg

8 m/s
750 N/m
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E =lmyp’=112J

E,=1(m +m,p”?=41.3J

x=43.4m
7-7
Y my=50 kg 6 km/h mi=80 kg
M'/'(' 8 km/h

o~ x [(8-7)
”

A V2

om:

(8-7)

mv, +m,v, = (rn1 + m2)vr
(8-7) oy ox
muy, = (ml +m, )U,COS o

myv, =(m, + m,v'sind

m,v
tand =—22~0.8
my,

myu,

(m, + m,)cos @

V= ~4.8 km/h

K, =3mpf +5myy; =3 (80kg)(6km/h} +3(50ke)(8 km/h)* =235 J
K, = L(m, + mv” = 1(130kg)(4.8 km/h)’ =116 J

AK =K,-K, =-119J




J=AP=]FAt
F=J/At
F-0=P-=

’ ’
mv, +m,v, =mv, +m,v,

N !
e —|v2 —1}1|/|v2 —v1|

65 m/s 60 g 1-7
0.03 s
.50 m/s 30 m/s 0.2 kg 2-7
400 m/s S0 g 3-7
). 10 cm
() () ()
45° v m 4-7
150 kg 5-7
() 2200 kg () .2.5m/s
() 04s
4 m 0.5 kg 6-7
() () -
2 ms
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.S m/s 300 cm3/s 7-7
F=480-1.6x10°t m 8-7
() .3 ms ( )
()-0 ().
.320 m/s
.12 cm 2 kg 10 g 9-7
9 m/s 6 kg 10-7
.12 kg
30° 6m/s 300 g 11-7
10 ms
0.6 kg 12-7
3m/s 2m/s 13-7
2 kg 14-7
2m/s 10,000 kg 15-7
() () . 20,000 kg
()

1.8 kg 4.5¢g 16-7

1.8 m 0.2
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v m 17-7

70 cm 0.5 kg 18-7
2.5 kg
(9-7)
l (10-7) m 19-7
my
/ h .h
ma 20 m/s 1 ke 20-7
(10-7)
(11-7) 100 kg
I —
M v &
pamm)
mp 21-7
(11-7)
my
moo 2 L(12-7) my
» »
m2/m1
(12-7) 10 m/s mi=2 kg 22-7
my k my 3m/s me=5 kg
V2 \'Al
—{ml ~
- qmmm u my 1120 N/m
(13- .(13-7)
1 m/s 23-7
.(14-7)
Vi
«» @
(14-7) m>M
m< M
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1400 kg 2200 kg
0.95
1400 kg 540 kg
80 km/h ()
() ()
60 cm
(mp=1860m. )
mi=2my
.60J
2 m/s
().
()
12 g Sm/s 0.5 kg
40 km/h 3x10" kg
.8x10* kg
my my
e
v, = i[(m1 —em,, +(1+e)m,v,|
M
v, = %[(1 +emy, + (m, —em, v, ]
L?(1l-e?)
e |v-v v pEmume/(mitmy)
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25-7
18 m

26-7

27-7

28-7

29-7
20 m

30-7

31-7

32-7

Uo U1

33-7



o, Vo
6,+6=90°
6,=30°
500 m/s
()
2.2 m/s
(0 . 60°

() . 8x106m/s

()( u=10"" kg)
30° 30 m/s
1200 N 600 N 800 N
Sm/s
30° 9m/s
12.5 m/s 0.4 kg
10 m/s 0.6 kg
()
37° 3 kg 60 kg
0.1 kg 400 m/s 25¢g
.300 m/s

34-7

35-7

&,
36-7
37-7

() .60°
38-7

1.1 m/s

()
39-7
6x10°m/s
12u 8u 17u

40-7

.45°
41-7

60°
42-7
.0X 37°
43-7

.20 m/s
44-7

194



