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O L evel Pure Physics Structured
Moments Test 2.0

Q1

a) Fig. 2.1 shows a child’s toy. It is made of wood, in the shape of a bird. The toy
includes a metal weight stuck to the tail. When placed on a metal rod, the toy balances
in equilibrium.

‘ metal rod

metal weight

Fig 2.1

(i) Mark and label the possible position of the centre of gravity of the bird only on
Fig. 2.1 with a cross ‘x’.

(i1) State and explain what happens to the toy immediately atter the metal weight falls
off.
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b)  Anairplane passenger places two identical luggages, each of mass 15 kg, onto a trolley
as shown in the diagram. The centre of gravity of each luggage is in the middle of cach
luggage. He applies a force F at the handle to raise the luggages to the horizontal
position shown.

! acting as the pivot

(i) Calculate the force F applied at the handle to keep the luggage horizontal. [2]

POme P =l « sommsn 1 1 o
(i) The airplane passenger wheels the trolley as shown in the diagram for a distance [2]
of 150 m. The frictional force on the trolley is 25 N. What is the useful work done by
passenger?

Useful work done=......................
(iit) Ifthe airplane passenger let go of the handle, the trolley will become upright. [3]
What will happen to luggage 1 and 2? Explain your answer.
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Q2
The stability of a lorry of weight 50 000 N is tested as shown below.

Centre of gravity .
of lorry

Tilting ramp

Angle of tilt

The ramp is titled as much as possible without the lorry falling over. The ramp is then fixed
and the lorry remains at rest in the position as shown above.

(a) Explain why the lorry falls over if the ramp is tilted any further.

.........................................................................................................
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Q3

A 4.0 m long uniform pole with a mass of 15 kg is pivoted at one end and held in position by a
horizontal cable at the other end. A 25 kg mass is suspended from the end of the pole as
shown in the figure below.

Gkg— =¥ Cable

( )25k

a. Calculate the weight of the uniform pole.

b. Mark out clearly, on the figure, the position where all the weight of the pole seems to be
acting.

(1]
c. Determine the tension in the horizontal cable.

[2]
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Q5

(a) State the principle of moments.

(b) Fig. 4.1 shows a simplified diagram of the handbrake lever of a car. Distances are
marked on Fig. 4.1.

20cm

pivot

A
(7‘ 4/ brake cable
/ j-
hand-grip 1.2emj 1_ _ x/ |

Fig. 4.1 (not to scale)

A force of 30 N is applied by the car driver at point A.

(i) Describe how, with a 30 N force at A, the driver can produce the largest moment
about the pivot.

..............................................................................................................

(i) Calculate the largest moment of this force about the pivot.

moment=........cccceeieniinnnnn. [2]

(iii} Calculate the largest force in the cable brake.

TEB = sepmemsssscimmmm | 1]
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Answers

Moments Test 2.0

Q1
a)  Fig. 2.1 shows a child’s toy. It is made of wood. in the shape of a bird. The toy
includes a metal weight stuck to the tail. When placed on a metal rod. the toy balances
n equilibrium.
B
melal rod
. Lu)(;)
metal weight @ |-
Fig 2.1

(i) Mark and label the possible position of the centre of gravity of the bird only on 11

Fig. 2.1 with a cross ‘x’.

(i1) State and explain what happens to the toy immediately afier the metal weight falls 1]
off.
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{1} Calculate the force F applicd at the handle to keep the luggage horizontal. 21
A,\‘ﬁ- Aoddinrise rhnm.ud' = fjnolwflc mowm et
E x (20 = 150> 710 T 1ISo0x %o

F - }SN

{i1y The airplane passenger wheels the trolley as shown in the diagram for a distance [2]
of 150 m. The frictional foree on the trolley is 25 N. What is the useful work done by
passenger?

Wiefd Werk Done = wbD b-:! hori adal .ﬁ-m_g F - wp b:r _E___“_*\m
> FSXIE0 - )25 X159

- 150037

Useful work done =................ " ...
(iii) If'the airplane passenger let go of the handle, the trolley will become upright. {3]
What will happen to luggage 1 and 27 Explain your answer.
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122 If the ramp is tilted any further, the vertical line through centre of [2]
gravity of the lorry will lie outside its base [1].
The weight of the lorry will cause a clockwise moment about the
side of the lorry closer to the wall [1], causing the lorry to fall over.
‘b | The lower the centre of gravity, the larger the angle of tilt. - [1]
OR '
The higher the centre of gravity, the smaller the ang-le"ofﬁit.
e =£ - é‘% ~ 140000 Pa (2 or 3 s.f) W"[:";ing
| Ans [1]
Q3

A 4.0 m long uniform pole with a mass of 15 kg is pivoted at one end and held in position by a
horizontal cable at the other end. A 25 kg mass is suspended from the end of the pole as
shown in the figure below.

NS L
15 |"".J"".'. ¢ i
Sk T Cable
N 1“1{
N
|
25ka
a. Calculate the weight of the uniform pole.
[1]
W=mg
W=15x 10
W=150N Al

b. Mark out clearly, on the figure, the position where all the weight of the pole seem to be
acting.
[1]

c. Determine the fension in the horizonta! cable.

(2]
Using Principle of Moments
T x 4 cos 40° = 250 x 4 sin 40° + 150 x 2 sin 40° A1
T=272N Al

10



Danyal Education Contact: 9855 9224
“A commitment to teach and nurture”

Q4

Q5
(a)

When an object is in equilibrium, the sum of anti-clockwise moments about a pivot is equal to
the sum of clockwise moments about the same pivot.

Mention moments are equal to — award 1m
Mention the same pivot — award 1m

Did not mention “sum of” — deduct 1m

Did not mention “about a point/ pivot” — deduct 1m

(bi)
The 30 N force is exerted at a location which has the longest perpendicular distance from the
pivot to the force, hence producing the largest moment about the pivot.

(bii)

moment = F x perpendicular distance
=30x0.20

=6.0 Nm

OR

moment = F x perpendicular distance
=30x20

= 600 Ncm

(biii)
moment = F x perpendicular distance

600 = F in the brake cable x 1.2
F in brake cable = 500 N
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