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Use the following constants and formulas when required/ @ Wi a1 Sdalaally culod| oadiusl

1 'ﬁ"r
g=9481 k_ﬁ
CH(8) Systems of Particles and Extended Objects
" o & n
=  TyMmytromat e ymy, 1 a
R = =— ) m;
My +Mmg +oooeooees +My, M

i n 1 1 n 1 1
,1'=E xmy Y :HZ Yymy HZHZ Zimy
i=1

CH(9) Circular Motion

1 -
S=10 ‘ T:? | (:J:z]"[f L U=rw ‘ f-].{f.=ﬂrl‘: - HLF

a,=ra I a,=vw I F.=ma, fs=usN
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Questions (D JIguad|
(gL dutons_

P e i Aol i a B At s 0T
. lv‘{!‘"‘)‘}*uui‘&uhuhlﬂ{]m-‘,“u_m
L 75 5 JNa Baal y 55505 jadl JaS5 | IS B Cpuall (g el

A car travels clockwise at constant velocity around a
circular path of radius 180 m on a horizontal road as
shown in the top view Figure. The car

completes one tum in 75 s.

praw arrows on the figure to show the following: " . b
gjThe direction of the car's velocitydat a pnsll?:n ), .ﬁl;fﬁwjﬁﬁﬂiﬁu "G)
3fThe direction of the car's acceleration @ at [B) @dyd A d 8 e (p ) dne sl 2

Positmn‘m. -
what is the magnitude of the tangential lerati v Agudadd AN el e ®
of the car? (Explain your unawcr’;m PR SAA €)% w )

Ot =0 J
a5 B (=
=B . & L; )"“Q p /s
Bg 9
Calculate the magnitude of the velocity ¥ of thecar, B e e e il el ©
Vo W
=2k ¢

?

V' --';:i"é""{\gﬂ

V= )5-\ w/é

Find the magnitude of the acceleration d of the car. Cai e )@
— "u"ﬂ r
ﬂlt&c=?i O . ® ) gm0 e
= lg'\
)&

=) 26wm/
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| Questions ‘ (2) | Jguad| I
Eirst Part/d s

G e Y 0 8 a5y 10,0 T 8 el el )53 nﬂf-‘ JE20

A Ferris wheel of radius 10.0 m is shown in the Figure.
The Ferris wheel moves in a vertical circle at a constant speed

of 3.00 m/s.

Calculate the normal force exerted by the seat on e aidl Ly i Al 453 pandl 5 51l Gueaal
a 36.0 kg child at the bottom of the wheel at Y pall Akl add) X 36.0 kg ;ﬁ:ﬂ-
.a i

position a.

==,

h;\'\f/u:' pr-l—PS
':-‘5"\;& Nh"ﬂ{-ﬂ"q
& v

i 3E;;3 £36 198

N=385 5L v
Three marble balls in the xy plane where:
m,;=1.5 kg, is at the location 7, =(1.5% )m. Fy=(1.58 )m e iy m, =1.5 kg

m,=1.5 kg, is at the location 7,=(2.58 )m. Fo=(2.52 Ym i Ay m. =
m3=3.0 kg, 1s at the location 7,=(3.07 )m. , F,’:(gﬁug ;: e g:: ::‘;;3::

Find the centerof-mass position vector of the AN KU AN S o e gl i S

three balls.

1=3 -3

¥ . l ¥

X':'- My X, y":{;‘gjmiy}
2)

</ Tt/ Tz ), xVi3)

B = W{EA-}HW:—I&.}WM{@ /"‘ ; T"j’::(ﬁEBfg

Y ¥y Mq

X= 1:50.8) +1-5(2.8) + 3(0)
1154 .93 ?—MM"'V
¢1Q+\‘9¢ Lln“*ﬁ)

X=4m
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{ ;I Questions (3) JIguad!
L“@ﬂ*)—u@;aﬁdiwal”n_,rtﬂig o il o Aifaa A
5.27ad/s N3 ) 4o 3 Josi of ) 0 ) £ Juih 0,95 m 0 8
e ill y pni 08 1.28 rev oy il #Ll
(9P B = A im j81)
In the discus throwing competition, a discus thrower starting fron
rest, moves on a circular track of radius 0.95 m and accelcrates
the discus 1o a final angular velocity of 5.2 rad/s, during that

he makes 1.25 rev before releasing the discus.
(Assuming that angular acceleration is constant)

What is the angular acceleration of the discus thrower? s il o gl N g D e e @
e

W = Wh rLudb 7ﬁ=f-m(w
(6.9 0"+ ) (9.54x) = [ 28 x A1
{g.;&f ~2:56n
= 2250
x= e Z yad/s®

Find the time spent by the discus thrower ol L ey 0 A 5 _.Jn ®
in rotation before releasing the discus. o il oy a3 S o aall B e R
W = Wo +4 ,a g'
5L=0+ |, F ol
-Q {* = ’5’ g l

I 7
éﬁ'ﬂ%‘#ﬁﬁ .
Calculate the magnitude of the tangential . (g Sell) Asall e caaad ©
acceleranuon of the discus. il

At-o-(
=1.Fx0.45

s [61% m/s
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I Questions 4) J'guad!
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Adally i oS Latie GY 3 09 Baa Ao sy 4le o a3

criniall (a2 ¢ ) g Sika (585 St B2 ol pacad

- o shall ssaall 4l o e JS2D 3 4 LS
« 59 km/ h Gyl sxsadll de pudl O 23] oA

§ A0 m il i,
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2h00 —

- - - - - - =

A civil engincer wants to design a curved roadway so that the car can move
without skidding at a specified speed . He designs the road to be tilted toward
the inside of the curve, as shown in the figure. Suppose the specified speed for
the road is 59km/h, the radius of the curve is 40 m.

(Ignore all friction forces)

Draw a vector on the figure showing the dadl e JY e JS20 e o ) @

direction of the net force on the car. Bl e 5t pall Aleaa i 3

gu \:h;}} angel (0) should the curve be o0 el 5585 o i (0) 4y ) b ®
anke

[ - Cnf 4+ co56)
\ = 1/ C cos - Hs sinf)

- —r{— 2\
land gy T

(yf-— (T akom® T / 5- 344

7
V= (o . tand } O R
gVL } Cgﬁ’f/"a:‘j}f’if}ﬂ }‘:ﬁ'_
tand = ~= i

g Q= 0. é 00
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