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The correct answeris Abecause:

¢ |istthe known quantities:
o Radius of rotation,r=8cm=0.08m
o Massofblu-tac, m=2g=2x10"kg
¢ (Calculate the moment of inertia for the blu-tac:
o I=mr
o /=(2x107%)x0.082
o [=1.28x10"°kgm?

Bisincorrect because theradius has not been squared in the calculation

Cisincorrect because this is the angular acceleration calculated using a
linear accelerationof g= 9.81ms 2

Disincorrect because the radius and the mass have not been converted
into the standard units of kg and metres

2

The correct answer is B because:

¢ |istthe known quantities:
o Mass, m=55kg
o Radiusofboyasaball, r=67cm=0.67/m
o LinearVelocity, v=71ms"’

e Calculate the moment of inertia of the boy, £
o I=mr
o [=55x0.677
o [=24.69kgm?

e Calculate the angular velocity of the boy, w:

v
0 W= —
-
A
° = 067
o @ = 10.60rads"!
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e Calculate the boy's angular momentum:
o Fromthe databooklet: L= Jw
o [=24.69x10.60
o [=261.7=262kgm?rads™'(3s.f.)

Aisincorrect because 7.1m s ' has been used as the angular velocity
whenitis the linear velocity

Cisincorrect because this is the value of the linear momentum, p = mvand
not the angular momentum

Disincorrect because the radius has not been converted fromcminto m

The method shown uses the equationgiveninthe databooklet. You can
answer this gquestion in one method stepbyremembering that angular
momentum can also be given by the equation:

{=mvr

The correct answeris C because:

e Considerthe situationin the diagram:
o The performers apply a couple of forces to the pole
List the known quantities:
o Force, F=15N
o Angle of force to pole, 8=60°
o Totaltorque of couple, T=45Nm
State the equation for calculating the total torque of acouple:
o r=2Frsing

Rearrange the equation to make radius, r the subject:
T

~ 2Fsind

Substitute inthe known quantities to calculate r;
45

2 x 15 sin(60)

R
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e Calculate thelengthof S
o S=2r
o §=2x./3
e 5= 2. 5m

Aisincorrect because theradius usedis Sandnot 4 5.

B is incorrect because the angle of the forces to the pole has not been
considered. The torque is the force x perpendicular distance. The force
needs to beresolved to find the opposite side.

Dis incorrect because the incorrect equation for calculating the torque
has beenused. The equation 7= 2FrsinfBis needed to calculate
the total torque of the couple.

Create and label a triangle on the diagram to check you are finding the
opposite and not the adjacent component.The opposite componentis
atright angles to the perpendicular distance betweenthe forcesina

couple.
15N
60° s

60°

15N

The correct answeris D because:

e [fthe systemisinequilibrium, the moment due to tension Tmust

equal the moment of the couple formed by the two 50 Nforces, i.e.

o Momentdueto T=Moment of the couple
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e Sincethe forceonthe coupleis 50N and the separationis 0.80 m:
o Moment of the couple = Force x Perpendicular distance between
forces
o Moment of the couple =50 x 0.80
o Moment ofthe couple=40Nm

o Therefore, themomentdueto T=40Nm
o Momentdueto I=Txrwherer=20cm=0.2m

40

o Hence, T = E

o [=200N

Aisincorrect because this is the torgue of thecouple or the torque of the
tension and not the value of the tension T

B isincorrect because this is the sum of the magnitude of the forcesin the
couple and not the value of the tension Tcalculated due to the torque
created by the couple

Cisincorrect because thedistanceof 20cm+ 40 cm =60 cmhasbeen
used as the perpendicular distance between the forcesinthe couple
instead of the actual distance ef40em+40cm=80cm

This is a tricky moments question as it can take a while to figure out what s
going on! Many students forget to use the total distance between the two
50 N forces and end up with a moment of a couple that is half as large as it
should be!

The correct answeris Abecause:

¢ |istthe known quantities:
o Radius, r=60mm=60x10"3m
o Revolutions perminute =500
o Time, At=3minutes=3x60=180s
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Recall the equationlinking angular and linear acceleration:
Aw a
°¥""m
First, calculate the angular velocity, w:

o 500 revolutions perminute =500 x 21rradians in 60 seconds

1000m
o So,@= T
50
o @ = T m
» Second, calculate angular acceleration, @
Aw
“ET B
o el =180

o a=0.29rads2
Third, calculate the linear acceleration, a:

a
Q f\= =
¥
O a=ar

o a=0.29 x (60 x/1073)

0.0174ms 2

o
=
I

Bisincorrect because the number of revolutions per minute has been
used instead of calculating the angular velocity

Cisincorrectbecause thisis the angular acceleration, aand not the linear
acceleration, gasrequired

Disincorrect because none of the times have been converted into the
standard units of seconds. They have been substitutedinto the equations
inminutes
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