
Gal: Considar
=(1,41)

r, = (1,0,1)

53 = (0,0, 1)

@. Fem = m i ,

no: Manmany Particle Systems

12: (02,0) 6m 3 particles.
positions, speeds

VE 11,1 @ n

m + m t h

? FofCM:

? Vo CM:

=: (441) +(191)410011

Fem = 5(2133)1

(-1,0,01+ (03,0) +(1,011)

= 5(0,3,1 /
9 1 9 . ÷ 7 . - 7 J a S T

@ the liner mone the of the syster

?pCM: 1 min= 30(56031) = 8560.321

@ anguler mom, about origin,
L=Erixmit; = +11561-133911

? Lot susten:
mI0,1,1 + 62,0,21 +6-11109)=m (-3,0,3)



vo

1 6 7 6
gun . croatel
what is the recoil speed of the gun.

Vy = 8Vo

1 Bu l le t ,

jm, vo 1291" ???????)! ????????!

L'ail a: what traction of origind kE
is lost as heat, upon impact?

Ram how for, wil tradite before coming to rest?

T. .

? U + 8 )
1+Y 11+7

: work do slide = Ffid =M/m+mj/gd

""".

? ? ? ? ? ? ?  ? ? ? 4 3 T  3 1 1 0 0 6 1 5 6 6 6

2M (1+8)g

" f . i

1 2 0 0 6 1 0 9



6..4

4 5 °

Breaks
i n l o

t w o e g u a
siece.

= V x

T r E :

? '' piece straight down fJav.

Qi what is the direction

and speed of the
second particle?

Ve.

A t  b l a s t what we want to tind.

break into comporents :

*09:
159T9E ERM?: : + Vx =Vx

v '

Vx -2Vx : VE v.

=

direction tand Ve
=50=450



6 . 6

9

riGi ¡ty " Show total verticle distance

reactio: befor rebounds ceare i
h

E, coeflicient of restitution

(a) total
vertical

V2 E=V2

* 1 . 6 . "

-060  11 .01 .  9

L O M I

V2 = 2gh

ha=

2 g

=

;  =

h o

1 - E

7 L 0

1 - T U : 5 0

C u l

hT = V,

2 g - 2 9

in 22x 2 e2th
:2g: 0:

3  g

- 2 g

= h 1+62

finally

7 7 7 7 9 7 1 - 4 0 3

1 - x

-  2

n = l



6:6cont (6) Total time elapsed

1o=3 g ; (24) 4.,

r g h i f s e 2

Vz= EV1

ho l:+50151(2)-6-012998

tr =t , t fa t t ,  "
t io (220)5421254 2eht.

+, 12b 5 120 802 lit pot 1

t Liti22,LE- 1(1+258) = 4(1+=)

1 FE (3=E) Ite
T )  g l i f i i

EF.2 i e c u ,  T O i !
C . - . 1 : ] i =  o p r i  7 2  s i

5 1129 UIRGE.

p l e a s e

? 57. =1

1 4 . e

t r e a e .

1  7 . "



G.17
(P.)"

2m
(P7)": + (P.):

2 m

Collides

1. 11? - m; Pi = ?, 0

QFind Totalenagy Loss; Q
? 5 -P+ 71

2 m + + Q

1/00T415 0 4 0 9
2 m

-

2 m

+ 2 m d

1 7 : 7 1 - d 9 .

P E R T O ;

C A L O  B I L A  A

. . . = . *

- . . . .
- .

. . . . ! :

1 / 1 T P U P I L A C T i "

-  7 :



a . 1

Proilin fam Bredbury:
rod of length s.d or entire rile of mas mo of assam, on more aria most ess

e m

45°/

space con toda
at an angle of 45° with the rigid rod, strikes one of the particles and sticks to it
as in the figure. Find the linear velocity of the center of mass and the angular
velocity of rotation of the system after the collision. Locate the space centrode

conservation of lineer Momentum:

m u  = 3 m  v =

IM is is up from lover mass after third particle sticks to

rigid body.
conseriation of angules momention bout this point (Which

is CM right after collision):

verticil distance from
enef u to cM.

?  W  =

Spece centrode:

= 2 0 2 s
3



Roy W. Erickson

PHYSICS 321 TAKE-HOME QUIZ NOV. 13, 1981

Due:  1:10 p.m. ,  Nov.  16

Open Book - you may use your text, notes, and problem solutions.
You may also use math tables. You may not use any
other books or consult with anyone except Dr. Evenson.

f i nd  t he  f i na l  ve l oc i t i es  o f  each  pa r t i c l e .

Assume that the collision is inelastic and that Q is equal to 1/4 of
the initial energy of the proton.

Solve the problem in the lab frame. Start from first principles. ?

s e e  a t t a i r s e l i s t ,  t h e n  b a c k



I n c . m . Frame m i t m . mpt4mg

From text  e9 6.47

= V .

= V,

s i n t

s in  32 .690

vi (.5401) = V, (4)

F r o m  t e x t  p 1 7 9  e q .  6 . 4 2

-

I m

M= m .  m r
m,t m.

tany, sind a tan450 =1
8+n0

- o r -

s i n o  =  s t a n d

2 m

:=mp

m" vi
24,m,+ 03(5437

50-25810+6°0=87

1 - sin 20=83

sin' 1-82 = 0

2: 4 r

2 16vo"
5 25

8 / 5

use (4)

Test
This
es for

+ V, 70=.42

+15-54211549) = .37

75-518405 5401 = 27 & libe

wel l  I  geess the-"  case. V, = .84vo

V2= 104 vo



? ?
?  V ,

1415-°=4.
?

what are the fined velocities

o each partice

Two equations: KE; = KE++Q

2 0

3 V.= v , " +  4 v i
4

Fi = Pf

( 1 )

c r
cos 42

+ Yv,

separates

=  +  4 V  C 3 4 2
(2)

( 3 )

three equations, three inknowers;
09.3 ? sin 42 = 452

ega + (-e93) => vo = 4vi (cost2 + sihf2)

16(1+2/1-6751 (70))

= 16 + 16022. - Razo2 )

V." - 2116v, Vo' +16' v, -32 viVE+ Vi = 0

e9l ? 42=449-105



I n

From tex

y ' s i n d ,

s i n t

/s1n45
sin 32

vi(.5901

F r o m  t e x

-

I m

M =

?

Test
Thi3.
es for

Both vit

-

io V"-32u34 +16-4-324-403+[3-43710 12

"-32 v; V Ve v v9 3ui i; 432 .749-21334 4°V2' +16v] =0

Tell #1+-345-32-24-6 +v 15128416) =0

r'flo97+454-16-1628 +v2161(400)l = 0

v410-4'vz 992 +v," 6400 = 0

V o "  -  v o 2 v i :  9 9 . 2  +  1 5 6 4 0  = 0
4 :  640
b = - 9 9 . 2

= =  (

uj = =6 856-402

vz  = 99. 28 (199.2) - 46640).0) 2 0

2(640)|

= 9 9 . 2  v , "  ÷ 8 5 . 3 3  v
1280 1240-

v i =  ( 0 7 2 5 5 - 0 6 6 6 1 ) 0

+: v2 = . 379 %

vi = . 1044 v
Total KE

from ogll):
v, Vzu : -4v

+1V.=%-4(1379)" 1 = . 4 2 % <
+: (2-46-10949 300 =.84v.

, 4 1 3 8 5

SEE BACK OF PROBLEM
SHEET.



6.18

For  var iab le  mass

Rocket fired upward
al Find eg, if m o t i o n -
b) Find ratio move.

M ponylon

if uf=ve §V= lve, in-mi

a Find numered ratio if k=t i mto =100

F= mo+ Vin -mg= mä+vii
m i t )

die = (-g-UM)dt

50 V (t) = -gt -kveln ? Mrif(o)

when all fuel is gone mlto=May lond..

mp=mo. tintf ? ty = mom.

V ( t r  )  = V e

w h i c h  i s  w r i t t e n  a s .

the  doe
evem

m f =
m p

mf 53.8 77


