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Use the following formula if needed

1 rad = 182 5730 s=ro_ g =9.81m/s*
T ' w, = w; + a Al
- . A0 _ db
) = l - = l e T —
“ A%Tow 3:1}30 At dt w=27Tf=g,I-Z—T~
2 v’
= —| v=rw

v
F. =ma,=m=—=mu’r tant
r

=3 MR} + R I =5 MR p _
ril

2 2 f— 2 2 V y
I—iMR“-%-ll—th I —_— —S'MR K =(1 + C)-é—mvz

T4

T =rFsinf I = (R*M)a = RM(Ra) = RMa = RE,.,
= T |° N o o m, + m, K= le

Ok:30
w pdslah
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Question 1

1 Il

A ball of mass m is attached to a
(massless) string of length L and is
undergoing circular motion in the
horizontal plane clockwise.

In the figure below draw and label
the following vectors on point p

1. Velocity.

2. Centripetal acceleration.
Centripetal Force.
Tangential acceleration.
Radial acceleration

b Sl

(WS ooie) dasse Aogape m gaiS'8,S
Sgiunall 3 515 38y auasig | Jsky
Al Oylas oloil (§ (289!

OW\ &M@ ‘05_9 ‘Q.gu_)‘ ¢ oLl b&l‘ﬁ-\‘ OLC-
p daddl e aJWI

As il

L3Syl Al 2

ERCOVEFETR:

Awolao)l dxall .4

A, 1as)) dlxa)) .5

The s gets (1 m) for each correct answer

:L";';\.._-nfi_l'_-_'.l Ko 11 m] \_-_-I':' Ll Lo

alladl 2l 8 esall il Ao 0 d csnd gloliall of 5yloaddl Als 838 2l Silmiis Clliad) pussy U

In case the student draws the vectors in accelerating or decelerating situation, the mark of the correct vector is given accordingly

O30
& plelaxh
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Question 2

2) el

Assume that the Jupiter is a solid
sphere of constant density, with mass
1.898 x10%’ kg and radius 69,911 km.
What is the moment of inertia of
Jupiter with respect to rotation about
its axis, and what is the kinetic energy
of this rotation? (One Jupiter day= 10
earth hour)

4BLS 93 lio (595 punr Gk O (281
o,lad Ciyals 1,898 X107 kg dalsS ¢z
céﬂi«.oﬁ L}UJ‘_)}@}J‘ e L .(69,911km)
a5lall Loy 0yge0 Jg= yo 1 Hlze! zo
AR RTCITEN T RN VRS

¥

oW de cmslel s 10 = ca2 a0l . < |
{ . J}‘ v‘i; ielw 1U -«gﬁéy‘m“;v z.._,.»&.%,ﬁ (=

I—EMRZ
5

| k3

= 3.7x10%** Kg.m*

I
loxehead

P TS

oy = =
1L day

567 x1034 ]

El

x 1.898 x10%7x (69911 x10%)°

= 1.75x10* rad/s

05 x 3.7x10%2 x(1.75x10~%)°
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Question | 3 3 ! gl
A 150-g ball at the end of a string is b dlgn dbgiye 150-g @akiS5,S 5945 |
revolving uniformly in a horizontal 2,108 Caya’ d,a81 8,51a 3 b S |
circle of radius 0.60 m. The ball makes A5 (3 8)90 2.0 8,8 aiuaig (0.60 M) |
2.0 revolutions in a second. Calculate 35 ya)l 898l n>!
the centripetal force.
= Ei’f’" (1 m)
_2m(0.60) _
=—tos0) = 7.54 m/s (1 m)
a = % {1 m)
7.54
= 5 (1 m)
0.6
FF=ma
=94 .7x 150x10-3
= 14.21N (1 m)
___Question 4 4 | Jlaaal)
Find the angle for a rough road which ookl Chal B34 Jiaie Guoh Al aa
has a curve of radius 50 m designed for Sl Aoyl asay 50 m
'a maximum speed of 14 m/s. .(14m/s)
=
tane = — (1 m)
rg
(14)*
tane = ———— {1 m)
S0x9.8
= 0.40 (1 m)
= tan™ {(0.40) (1 m)
= 220 (1 m)
hﬁiﬂ}#lhﬁdﬂﬂuw ;uldquﬁhﬁliwlgjijﬂ: 1
e o o )y gida s ol an e ) Al ) it 2 )
1, Ifthe student solve the question comectly without considiring friction, a full mark is given.
1. Ifthe student derives the correct formula to calculate velocity with friction, & full mark s given.
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kkkkk BONUS L2 2 23
Question 5 5 Jlgaad)

A potter is shaping a bowl on a potter’s | ,lb) s sleg JuSaly B33l gbo poi
wheel rotating at constant angular Al Dgly de e Hod I Byl
velocity of 1.6 rev/s. The friction force >N 898 &l5 . (1.6rev/s) Golud
between her hands and the clayis 1.7 N ey O813]. (1.7 N) onkallg 2l (o0
total. If the moment of inertia of the 0.15kg.m? slegly W 3141 )gsadll
wheel and the bowl is 0.15 kg.m?, and | 55U dude Jans SHI a9l 0ol 329
the only torque acting on it is due to the b e A9l (Bl @ibo S o
potter’s hands, find the following: )

(a) The torque on the wheel if the diameter of the bowl is 0.10 m
(0.10m) slegll ylad 313} ¢ B33l Ho) (de Ohgll a3 (a)

= rifsinae (1 m)
= (O.5x01I0) (1.7) sirnn 90
= 0.085 N.m (1 m)

(b) How long it would take for the potter’s wheel to stop.
Ayl o) 2B ga) (§asumall 34l (b)

ol — ala T iCr ol — ala e iCr

+= = 1
Lo 4 ST { )
0O— 1.6 = 21T
_ : (AL )
—i.OES 01 S
= 17.7 s (L )

[ E
~ i '-F'li
=]
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Question 6 6 ' Jgaadl
A bicycle slows down uniformly from o0 ol Joaay dlys bl
vo = 8.40 m/s to rest, over 115m. Each O iy Lolas adgiid vy = 8.40 m/s
wheel has a radius of 0.34m. calculate | k3 o O3] .(115m) d8lue alads
the following: -(0.34m) L) S
:‘_;S” g_,«.o‘.é

Vo= 8.40 m/s

115m

(a) The angular velocity for one of the wheels at the initial instant.
Syl dslanl Ala=ll § bl asY Dl dc i (a)

2.4
= — = —

e ¥ B A t o
o3a — 24.7 rad/s (1 m)

(b) The number of revolutions each wheel in the last 115 m before it stops.
. (115 m)ad gl ddlue M 4lb) S laygds (U1 olygll sue (b)

b ¢ i 115 115
MumiDer OfF NMEYOImImeDms = E.i'r'i'" == EJTI:EI.SIIJ

S35 rev (1)
(c) The angular acceleration for one of the wheels.
hbYlasY dglll dlxall (c)

k= — e
O = —— {L s}

O— 2 7=
T 2{Z (S 3I.2)

(AL s}

= —r G reed T (1 rn))

Ay el

[=1E ]
oo FilslaEh



https://t.me/Alef_all
https://t.me/Alef_all
https://t.me/Alef_all
https://t.me/Alef_all
https://t.me/Alef_all
https://t.me/Alef_all
https://t.me/Alef_all

	Blank Page

