Q.1: P2: center of mass Mark(s): 5/5

The distance between a carbon atom and an oxygen atom in the CO
molecule is 1.13 x 107'° m. How far from the carbon atom is the centre of
mass of the molecule?
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Learning Outcomes Covered

o PHY.6.1.01.011

48 x10-1Tm

48x101T m



Q.2: P1: remembering skill Mark(s): 5/5

"A Point where all weight of object acts", what is this point called?
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Learning Outcomes Covered

o PHY.6.1.02.048

center of mass
S 3850

center of field
Jall 3810

central point
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equivalence point
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Q.3: P1:

reading grph Mark(s): 5/5

Based on the graph below that shows the center of mass of two masses m1
and m;, what are the relative magnitudes of the two masses mi1 and m;?
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Learning Outcomes Covered

o PHY.6.1.02.032
o PHY.6.1.02.052

m1=m2

it is not possible to decide which of the two masses is larger.
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Q.4: P2: rotation Mark(s): 0/5

A yo-yo rests on a frictionless surface as shown. When a force F is applied to
the string, what will happen to the yo-yo?
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Learning Outcomes Covered

o PHY.6.1.01.026

a.
moves to the right and rotates counterclockwise
deludl ylie (WuSe H3a39 (e 2o
b.!
E moves to the left and rotates counterclockwise
i deldl lie (wSe H9a3 Hlugl) Hy=
C.
moves to the left and rotates clockwise
deludl oylae o H9a09 Hlund) 2325
d.

moves to the right and rotates clockwise
deludl )lae e y9uig credld i



Q.5: P2: circular motion Mark(s): 5/5

Four particles have the following masses in terms of (m), speeds in terms of (v),
and radii in terms of (r). Which particle has the least centripetal force?
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Particle Mass Speed Radius
1 m v r
2 m/2 2v 2r
3 2m v/2 r
4 3m 2v 3r

Learning Outcomes Covered

o PHY.6.1.01.027

Particle 1 exwad!

Particle 2 euwl

Particle 4 pxwss)



Q.6: P1: observation Mark(s): 5/5

Which combination of position vector r, and force vector F, that produces the
torque of highest magnitude around the point indicated by the black dot?
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Learning Outcomes Covered

o PHY.6.1.02.053
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Q.7: P2:

motion quations Mark(s): 5/5

A merry-go-round has an angular acceleration of 0.30 rad/s’. After accelerating

from rest for 2.8 s, through what angle in radians does the merry-go-round

rotate?
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Learning Outcomes Covered

o PHY.6.1.01.011
o PHY.6.1.01.024
o PHY..1.01.025

2.0 rad

8.0 rad



Q.8: P1: mathematical skill Mark(s): 5/5

A bike wheel rotates 4.50 revolutions. How many radians has it rotated?

C:ngob.” 5\.\.>31\ _)Lb}" wbj)_g.):: 95.5)_9.3 4.50 a.?b-\”)[b!_)_g..\g

Learning Outcomes Covered

o PHY.6.1.01.015
o PHY.6.1.02.052

5
i 28.3 rad
b.
0.08 rad
C.
7.0 rad
d.

4.5 rad



Q.9: P2: direction of rotation Mark(s): 5/5

A rod is pivoted about its center. A5 N force is applied 4m from the pivot
and another 5 N force is applied 2m from the pivot, as shown. What is the
direction of the rotation of the rod?
631 858 ekl g gmall (po 4m iy Je SN 893 Bauda o3z 23S0 Jg> L 595
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Learning Outcomes Covered

o PHY.6.1.02.052

clockwise
deludl O)lac olxil go

counterclockwise

the rod is not rotating
J_QJ.T U Lo.C)SZ_”

cannot be determined without knowing the mass of the rod
Losdl dliS d6y20 jgau 00T Seu M



Q.10: P2: angular speed Mark(s): 5/5

A bicycle’s wheels have a radius R. The bicycle is traveling with speed v.
Which one of the following expressions describes the angular speed of the
front tire?
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Learning Outcomes Covered

o PHY.6.1.01.025

R/v
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Q.11: P1: concept application Mark(s): 5/5

Which of the following equations is used to calculate the moment of inertia
of the object shown below when the axis of rotation is through its center?
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Learning Outcomes Covered

o PHY.6.1.02.052
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Q.12: P2: angular acceleration Mark(s): 5/5

A centrifuge rotor is accelerated for 30 s from rest to 20,000 rpm. What is its
average angular acceleration?

Jagia lo 4281 (§ 895 20,000 ) 0sSad! 3 30 s Bl (§3S5all 3ydall 5laz 193 A o
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1 rad = 189 ~ 57.30 $=rf g = 9.81m/s*
(0 w, = w, + a Al
— Al}mnw_/\l}r_nn At dr = Dl = 2T
Learning Outcomes Covered
o PHY.6.1.01.024
o PHY.6.1.01.025
a.!
i 70 rad/s2
b.
2100 rad/s®
c.
11.1 rad/s?
d.

333 rad/s2



Q.13: P2: moment of inertia Mark(s): 5/5

A solid sphere, a solid cylinder, and a hollow cylinder (a tube), all of the same
mass m and the same outer radius R, are released from rest at the top of an
incline and start rolling without sliding. In which order will they arrive at the
bottom of the incline?
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Learning Outcomes Covered

PHY.6.1.01.011
PHY.6.1.01.024
PHY.6.1.01.025
PHY.6.1.02.053
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sphere- solid cylinder- tube
O gl Ao D glaw -duduo 8,5

solid cylinder- sphere - tube
O g0 -dduo 8,5 -dduo Al glawl

tube- solid cylinder- sphere
doo 8,5 Ao Dilghan] gl

solid cylinder- tube - sphere
ddso 5‘)5— t._J_9.ul —&._&L,a ijh‘al



Q.14: P2

: LINEAR VLOCITY Marle(s): 5/5

A carousel is initially at rest. With a constant angular acceleration

a= 0.06 rad/s? which increases its angular velocity for 8.0 s before it becomes
constant. What is the linear velocity of a child riding a horse located 2.5 m
from the center when the angular velocity is constant?

lgie s 30 3 Les 0= 0.06 rad/s cols (9l gyl O9Sud] oy 8)lgll diuasYl dua) 21 yits
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Learning Outcomes Covered

o PHY.6.1.01.011
o PHY.6.1.01.024
o PHY.6.1.01.025

40 m/s



Q.15: P1: conversion Mark(s): 5/5

A point P has a location given in Cartesian coordinates as shown in the graph
below, how to represent point P in polar coordinates?
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Learning Outcomes Covered -
o PHY.6.1.02.052
a.!
i (7.8, 0.88 rad)
b.
(7.8, 50.2 rad)
c.
(7.8, 0.7 rad)
d.

(7.8, 40 rad)



Q.16: P2: torque Mark(s): 5/5

A person exerts a horizontal force of 42 N on the end of a door 0.70 m wide.
What is the magnitude of the torque if the force is exerted perpendicular to
the door?

A313 ol sl ade Llaia e (0.70 m) pam QL dlg aie 42 N W liie 46 5 8 (add Jiy
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1rad =180 ~ 5730 $=rb g = 9.81m/s?
T w, = w, + a Al
 lm o 1 A0 _ do |
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Learning Outcomes Covered

o PHY.6.1.01.025
o PHY.6.1.02.052

a.
0O N.m
i
i 29.4 N.m
C.
60 N.m
d.

14.7 N.m



