4/

C = mass center I/
OF 5ystem
- - /0
F=2ma, = 4=
4 x 47 T e

Q= 83.7 Afsect

Dimension b hbas rno nfluence

on & /i
but 1/ h/ou/a’ /’n//ueacc /2/ £ &2 .
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For system Z/; =th. a;
7-9.81(10+12+%)

= J0(-1.6)+12(0)+§(0.9)

T- 294 = - S’.c?) /=256 N

JT }+y

a -
A *1 u‘/‘-/olifl)n

ag=0 W 12(G.81)N



%3 S0o N | 2F= ma,

250 T T 2son Y Y
N 500 + 250 + 250 - 4o(?.87)= 40a
qoa = /000 -392

Y
, ? /Of /09
' ' !
! i i @ = 1519 m)s?

log /og



£/4

Mass centor remams frxed

S0 long as A< 2mg

for system U =47 ! F(b-bs/n6) :2(5-/:72!7

2/‘=)/—ﬁ,,—-b (1-5016)




-av

-
-

= :[/3. 7-3.4)C +(-2.242.6)] +/%9- 6)k] /6.2
s 150420/ 4154 N

FzlE =Y 1.5%+2.0%425% < 2.92 N




4/6

for sphere /,
G = m[(V+b6 sim6)¢

~(b6c0s0)) ]

For sphere 2

G =m[(U-bés:’n9)_[ m \bé
#-/bécosa):_/']

G=G 4G, = m(Urv]L = 2mue
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T

.

.20k + (0.4£ +0.3j)x 3(3( + 4/)

l.20k +3(/.6k -0.94)
.20k +3(0.7K) = 3.36 kg -m%s

+FxXG | G=3(3c+4)) kg m/s

1

I




/8
Z% = /_/o where O-0 /'.st,%c axrs of rotarron
L . 2
sl {Mdf [2H, =4,
o

Mt = 4m (rw)r, t:4’;{2“’
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For the system of two spheres

U'= 0=4V, +4T
O=-mgr ~m9r//—1/i2-.)+2/-2m(f’; U"z=9r(2—7’2'~)

U=/, /379"‘
Sphere / just prior to reaching A mq
Tanz v*r
Z/; =ma,: a .=a,s= /.293 g =/2939
/Q—m_g:m(/.Z?.?g) R

R=2.29 mg




£r3)t68)00" Mo

Q.7 N-rm




o | 1t - :
O/MIg At = Hy = Hy  Hy=2mr (176)
H, = 2(3)(0. 3% + 2(3)(0.5)% = 2.046

5o B30t = 2.04 (20-[-20]) = 21.6
= 2,72 s



Y, 2ooo %
—;—(2000 ~40)4 = 3/-(2000 Y- 4o [#00 - 1;])

#/60 = Zo4o7J5 - 32000
'UZ': /9.69 ft/sec




HI3 | For entire systern 46,20, X hori.
( 300 + 400 + 100) U~ "

- (300x0.6 - 400x0.3 #/00x /.2 cos 30%)z0

Yoo UT: /6 3.9 U= 0.205 m/s

Momertum 15 conseyved WeJarc{less o S
of eyents | So Tinal  Velotidy Waud bt the Same,



2//4 2 m///?r / T—IZA,. L5 mi/hr

V - < W:
%- W@' v
/30000 /6  Joo,000 16 150,000 /6

Zf 20 for system so 4s,=0

2
(/30x2 +/00x/ ~/50 x /. 5);—0‘23/-29-2

- (/30 +/00 +/50) 2/;—04;’22.;_-0

_ 260 £/00 -225 3 ,
130 #/00 #150 =0.355 rai/br
%

°p loss of ernergy = 7=
7
¢

-
/00 = /oo(/-__‘).-fz
7

,,=/00{/_ ‘-é (1304-/004/50) (0.355)% } */00(/-47'%)
g‘g(lsoxzzf 100xs?¢ 150x/.5%) 757

nh= 950 %




4//5 et ahbow’cr fo rmrove /O pocple

pb.-. p " % 3 éoys
' ' - 20 -
Vetocity of people vertically up 15 == 0.5 FH/sec
Y ” boys " downr 15 |-0.5 0.5 £/sec
= dy, . /0(450)(0.5) _
5/d¢t @ 55 z /364 hp
z -0.5,
i 3(120)C-0 )= -0.327 hp
550
fj'_-‘ 2.2 hp

Thus [P=/.364-0.327+2.2 = 3.24 hp



1///6 I U \(3 a'—ly\é'o"

3 I
For the system as a whole R /\\ : /\/
- ( A
Z/C;c ‘2-6 O so ) \._/) 12m/5\ A /l
AGX =0: -mdy sin 30"+ md, sin 50°-0 N —
: 0 v @ ______ x
Aéj =0: muyg cos 30°+md, cos50°-m(2)

=0
Solve §qet & =10/5 mfs, Uy=1556m/s




S 4 m, L +mfo) +m,% =
X zmz X (s+2-K) + (s +X,)
A g !;Ml m, 7 2 2
[

# mo(.s-ﬁ%)

Ve m A
C B

. MR, - mp X
Smplify § get S LT ez

'ﬂo ;‘-M' + 17,

Bu ¥ //:cy meel when szC/: { o

/m/+m2)xl -mzz

Mo + m, 4 m,



4//8 lh//'fb neglect of hydroulic forees /lincar
Mmemmentum (S ConsServed & velocity |
Uz:z,lvz /! knot. Cenrkr oFf mass does rol

Change peositron with respect o reference
' y A
aAxes mMovin with conston? specd of / Aneo
X 7 F—S—~
Thus (Em.X.) = ey . T
o ( A ‘)I (z ‘,K‘)z G of skif/

/
22 | /%° (2) + /80/%) + /60(16) + 300(5)]

=;",—;2[/zo(/¢¢x) FI80(G4x) +160(/0 +x) +3°0(5+*<>]

4240 = <ooo + ‘Pbox XK= 2de | o 31672

260
/7miing & Jegpwence of changed fesitions oloes nol

d‘ff:cf Fmnal resc/t becacse all forces are
thternal.



4//‘7 I-é/oz—HG +/5me

f/é =Z£i Xm;/é[ =2rxmx r‘wf =2mrrwk
Px2mT =(xi+yj)x 2mui=-2Zmvyk

so Hy=2mriwk- ZmU'yf) _/_—/O =2mlriw-vylk




]Z/'; dt =0 so AGx:O
JEE dt=46,: 10=2(1.5), , 4 = 3.33 m/s

fZMé dt =AM, : 10(0.3)= 2(1.5)4(0.3) y = 3.33 /s

Uz333VZ = 4.7/ m/s both spheres




ZAl

e -—— =X
U = AT+4V, s
-2 4 A5 0.360m ;540 m/s
=3(4x2.75x1.560%) -0 —
[ 7T
-2.75x9,81(0.360+0.1054) (\' ) N
=/0.04 -)2.56 =-2.52 J

L0.350//-0, 707)

So /oss /s AR =252/ =0.1054m

I, = PEdt =86, =6,-G,, G,= 3mv = 3(2.75)(1,560)

=/2.97 N-5, 6,20
,Z; =/2.87 N-s




Y22 |AT-4V,=0 50 V=2V =-4Q

Al/7=~"79':, }AV9I=_7_T_'”£g;2ﬁ£=/0 r*

Energy /s Jost in the generation of heat
and sound wupor Impact of rope with fixed quide.



4/23 I(a) Z,;'-_-m%'c}. F= ?ma) a= F/Zm
2. . Y
b) A z:»z(g) 6, H,=mli6/e

- , ] 20 Lo 2F6
IM = H, Fb =mi®/z2 §«

me?




4/24', For sysrwm of 2 bars g fever tugss
ceriter 15 Jr2 Jime wit, C § Aas Fhe Sonre
GeceleraFron as C.

200 = Zf/o)ﬁc . e v: Oy /6t

ZFEma,
200 N )

— i ii—120 @.=40 1M
Zm”.c_t 200 = /o0& Q. =202
-~ —} 8 ) '8 sS2

200N T dg 2y=240 n/s?
N\
\

QC: 1O m/52 C/moé.“s
N —

2y = ZOm/sz '



_f@ © Z/L;=0 for sys/em so .Z]G:o
| v (é,c) = (20 + &)(0.6) = /5.0 AN-5S

— r @:.O
@ . ]
___‘_,_ o (& = (20 +#5 )1 ~57.6)5im 80
v x ( )6)6=6o° )

ro=0.4(2)=/6m/s =25vU-6.93 N-S
Jher s V& raZ =25V*6',93) U= 2/.9/25’—‘0;817—//_;«;—/_5




