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READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Write in dark blue or black ink on both sides of the paper.
Do not use staples, paper clips, glue or correction fluid.

Section A

There are ten questions in this section. Answer all questions.

For each question, there are four possible answers A, B, C and D. Choose the one you consider
correct and record your answer. Each correct answer will score one mark. A mark will not be
deducted for a wrong answer.

Section B

Answer all questions.
Write your answers in the spaces provided on the

question paper. For Examiner’s Use
Section C SECTION A (10 marks)
Answer all questions. SECTION B (20 marks)
Write your answers in the spaces provided on the

question paper. The number of marks is given in SECTION C (10 marks)
brackets [ ] at the end of each question or part TOTAL (40 marks)

question.
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Select the most appropriate answer and write the letter A, B, C or D into the boxes below.

2

Section A

‘ |
1 2 3 '

4

5 6

\
8

9

10

l 1

An object is accelerating under the influence of a force on a frictionless surface.

What will happen to the object when an opposing force of the same magnitude acts on it?

A The object will move at constant velocity.

The object will move in the opposite direction.

B
C The object will slow down gradually before it stops moving.
D

The object will come to rest immediately after the opposing force acts on it.

A 3.0 kg object falls at terminal velocity. The gravitation field strength is 10 N/kg.
Which of the following gives its weight, the air resistance and the resultant force acting on

it?
weight air resistance | resultant force
A 0.30 N downwards zero 0.30 N upwards
B 3.0 N downwards 3.0 N upwards zero
Cc 10 N downwards 10 N downwards 20 N downwards
D 30 N downwards 30 N upwards zero

How will the mass and weight of an object change as it moves from Earth to outer space?

mass

weight

remain constant
remain constant

Increase

o o m »

decrease

remain constant
decrease
increase

decrease
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4  The results obtained in an experiment to determine the density of a plastic material is

shown in the figures below.

0
1]
]

Plastic

matenal

What is the density of the plastic material?
A 0.044 g/cm®

B 0.053 g/cm?

C 0.25g/cm?

D 4.0g/cm?

5  The diagram shows solid M and solid N in a liquid L.
Which of the following statements is correct?

== M

LTSS S TS SIS LTI LTI LTSS ST ETET TS,

density of M > density of N > density of L
density of M > density of L > density of N
density of N > density of L > density of M
density of N > density of M > density of L

OO0 w >

6  Forafully loaded lorry, how difficult is it for the lorry to start moving and to stop moving?

to start to stop
A difficult difficult
B difficult easy
C easy difficult
D easy easy
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7 A horizontal pole is attached to the side of a building via a pivot P at the wall. A chain is
connected from the end of the pole to a point higher up the wall. There is a tension force

F in the chain.

pivot P

pole

What is the moment of force F about the pivot P?
A Fxd

B Fxh

C FxL

D Fxs

8 A triangular piece of card with a triangular hole is balanced on a wire as shown.

wire

In which of the following will the triangular card be balanced too?

AV P AVA

A B Cc D
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9  The figure shows the side view of a roller-coaster track. The car is shown in three different

positions on the track.

......

Which of the following correctly lists the three different types of equilibrium?

[
1 2 3
A stable neutral unstable
B neutral stable unstable
c unstable stable neutral
D unstable neutral stable

10 Ananya placed four identical bottles in different positions. Two of the bottles contain some
amount of water.

Which bottle has the lowest possibility of toppling when given a slight push at the top?
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Section B
Answer all questions in the spaces provided.
1 A mass of weight W is supported by two strings as shown in Fig. 1.1 below. The tension

T, in each string is 40 N. Each string makes the same angie, 6, with the vertical.

Fig. 1.1
(a) Draw a labelled diagram to show the resultant of the two tensions when the

angle, 6 is 40°.

Determine the size of the resultant force.

force = ...oooiiii.

(b) State the magnitude of the weight W.
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(c) State one difference between mass and weight.

(1]
(d) Angle 0 is increased to 60°.
State how will tension in each string, T change?
............................................................................................................ [1]
2 An alloy is a mixture of two or more metals. An alloy X is made by melting 4.0 cm? of
metal A with 8.0 cm?® of metal B. The density of metal A is 5.0 g/cm?® while metal B has
a density of 6.0 g/cm®. Assume there is no changes in volume when the metals A and
B are mixed.
(a) Calculate the mass of metal A and metal B respectively.
metal A= oianmmrisias 1]
metal B & .in i [1]
(b) Calculate the density of alloy X.
density = ... [2]
(c) Mikaela commented that the density of alloy X will be lower if it is measured on
Moon. This is because Moon has a lower gravitational field strength as compared
to Earth and thus it will be lighter. Hence alloy X will be lighter on Moon.
State whether Mikaela is correct or not. Explain your answer.
............................................................................................................ [2]
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3 A uniform rod AB of weight 100 N and length 2 m is supported by two vertical strings at
its ends. Isaac hangs a 20 kg load on the rod as shown in Fig. 3.1. If the tension in any
string exceeds 220 N, the string will snap. The gravitational field strength is 10 N/kg.

S = Ll L
; .
| |
i i
R I B o 4 5
sou i s S , s
|- -:} ,
0.50 : 100 N
" E%jzokg l
Fig. 3.1

(a) By taking moment about B, calculate the tension in the string at A.

TENSION = cnermenmnns [2]

(b) Calculate the tension in the string at B.

ONSION = L.cviniiiiisanaa [2]

(c) Isaac slowly shifts the load towards A and one of the strings snapped.
(i) State which string snapped first.

(ii)  Using Principle of Moments, explain your answer in (c)(i).
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Section C
Answer all questions in the spaces provided.

4 A space shuttle is descending vertically towards the Moon surface. There are two stages
in its landing process. The gravitational field strength on Moon is 1.6 N/kg.
(a) During Stage 1 of the landing process,
s this stage will last for 15 min,
» the upward thrust provided by the space shuttle is 24 kN, and
= the space shuttle moves vertically down towards the surface of the moon with
a steady speed of 600 m/s.
(i) OnFig 4.1, draw two forces acting on the space shuttle during Stage 1. 1
Label them clearly.

Fig. 4.1

(ii) Determine the mass of the space shuttle.

Mass = .......ccoeeeannnn 2]

PartnerinLearning
9


https://gta.sg

Visit gta.sg for more!

10

(b) During Stage 2 of the landing process,
« the upward thrust provided by the space shuttle will increase to 26 kN, and
« the space shuttle will land on the surface of the Moon at a speed of 400 my/s.

(i) Determine the acceleration of the space shuttle during Stage 2.

acceleration = ...................... 2]
(ii)  Calculate the time taken for the space shuttle to complete Stage 2.

(iiiy  In reality, state how will your answer in part (b)(ii) change (if any).
Explain your answer.

End of Paper
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READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Write in dark blue or black ink on both sides of the paper.
Do not use staples, paper clips, glue or correction fluid.

Section A

There are ten guestions in: this section. Answer all questions.

For each question, there are four possible answers A. B, € and D. Choose the one you consider
correct and record your answer. Each correct answer will score one mark. A mark will not be
deducted for a wrong answer.

Section B

Answer all questions.
Write your answers in the spaces provided on the

question paper. For Examiner’s Use
Section C SECTION A (10 marks)
Answer all questions. SECTION B (20 marks)
Write your answers in the spaces provided on the

question paper. The number of marks is given in SECTION C (10 marks)
brackets [ ] at the end of each question or part

question. TOTAL (40 marks)
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Section A

Select the most appropriate answer and write the letter A, B, C or D into the boxes below.

1 | 2 | 3 | 4 | 5 6 | 7 8 s | 10

|

1 An object is accelerating under the influence of a force on a frictionless surface.
What will happen to the object when an opposing force of the same magnitude acts on it?
A The object will move at constant velocity.
B The object will move in the opposite direction.
C The object will slow down gradually before it stops moving.
D The object will come to rest immediately after the opposing force acts on it.

2 A 3.0 kg object falls at terminal velocity. The gravitation field strength is 10 N/kg.
Which of the following gives its weight, the air resistance and the resuitant force acting on

it?
weight air resistance resultant force
A 0.30 N downwards zero 0.30 N upwards
B 3.0 N downwards 3.0 N upwards Zero
c 10 N downwards 10 N downwards 20 N downwards
D 30 N downwards 30 N upwards zero

3  How will the mass and weight of an object change as it moves from Earth to outer space?

mass weight
A remain constant remain constant
C Increase increase
D decrease decrease
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The results obtained in an experiment to determine the density of a plastic material is

shown in the figures below.

™

meteriai

3

485 cm?

\

What is the density of the plastic material?

A 0.044 g/cm?®
B 0.053 g/cm?
C 025g/cm®
D 4.0g/cm?

The diagram shows solid M and solid N in a fiquic L.

Which of the following statements is correct?

OO m »

density of M > density of N > density of L
density of M > density of L > density of N
density of N > density of L > density of M
density of N > density of M > density of L

LTSS

Plastic
material

For a fully loaded lorry, how difficult is it for the lorry to start moving and to stop moving?

to start to stop
B difficult easy
C easy difficult
D easy easy
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7 A horizontal pole is attached to the side of a building via a pivot P at the wall. A chain is
connected from the end of the pole to a point higher up the wall. There is a tension force

F in the chain.

chain

pivot P | .

What is the moment of force F about the pivot P?
A Fxd

B Fxh

C FxL

D Fxs

8 A triangular piece of card with @ triangular hole is balanced on 2 wire as shown.

wire

In which of the following will the triangular card be balanced too?

KX A

A

D
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9  The figure shows the side view of a roller-coaster track. The car is shown in three different

positions on the track.

Which of the following correctly lists the three different types of equilibrium?

1 2 3
A stable neutral unstable
B neutral unstable
Cc unstable stable neutral
D unstable neutral stable

10 Ananya placed four identical bottles in different positions. Two of the bottles contain some

amount of water.
Which bottle has the lowest possibility of toppling when given a slight push at the top?
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Section B
Answer all guestions in the spaces provided.
1 Amass of weight W is supported by two strings as shown in Fig. 1.1 below. The tension

T,i

n each string is 40 N. Each string makes the same angile, 8, with the vertical.

Fig. 1.1

(a) Draw a labelled diagram to show the resultant of the two tensions when the

angle, 0 is 40°.
Determine the size of the resuitant force.

s [1] accurate parallelogram/triangle shape and orientation of resultant F.
e [1] Magnitude of resultant F = 61 N (Accept answers between 60 N to 62 N)
e [1] correct labelings of direction (arrow), force and angles.

** Zero mark =¥ if the parallelogram/triangle/resultant force is drawn wrongly

force = ...l [3]

(b) State the magnitude of the weight W.

......................................................................................................... 0]
(c) State one difference between mass and weight.

............................................................................................................ 1
(d) Angle 0 is increased to 60°.

State how will tension in each string, T change?

* Increase [1]
............................................................................................................ 1]
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2 An alloy is a mixture of two or more metals. An alloy X is made by melting 4.0 cm? of

metal A with 8.0 cm?® of metal B. The density of metal A is 5.0 g/cm?® while metal B has

a density of 6.0 g/cm?®. Assume there is no changes in volume when the metals A and

B are mixed.
(a) Calculate the mass of metal A and metal B respectively.
] , M
Density , = Mas, Density,, = Mo
' Vol Vol,
Mass , =(5.0)(4.0) Mass , = (6.0)(8.0)
=20g (1] =43g (1]
metal A= .. ... (1]
metalB=...................... [1]
(b) Calculate the density of alloy X.
Mass ,,
Den‘girydﬂay = _”Efj_
Vol
20+48
==—— 1
4,0+8.0
=57g/cm’ [1]
density = ... [2]
(¢c) Mikaela commented that the density of alloy X will be lower if it is measured on

Moon. This is because Moon has a lower gravitational field strength as compared
to Earth and thus it will be lighter. Hence alloy X will be lighter on Moon.

State whether Mikaela is correct or not. Explain your answer.

No change [1]
This because mass OR volume of the object is independent of gravitational
field strength. {1}
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3 Auniform rod AB of weight 100 N and length 2 m is supported by two vertical strings at
its ends. Isaac hangs a 20 kg load on the rod as shown in Fig. 3.1. If the tension in any
string exceeds 220 N, the string will snap. The gravitational field strength is 10 N/kg.

A ilf""f:f:ii;flif,"j",'ff,"ll"l F—— i i o e i j B

S
0.50m 100N
Z 20 kg
Fig. 3.1

(a) By taking moment about B, calculate the tension in the string at A

ACW =CW
(20)(10)(1.5)+ (100)(1) = T,(2) (1]

T, =200N 1]

tension= ... .. ... ... [2]

(b) Calculate the tension in the string at 8

F,. =ma
cw=Acw T, +T, =(20)(10)+100 (1]
At kg == 31
(20)(10)(0.5) + (100)(1) = T, (2) (1] or '+ *'s =010
T, = 300 - 200
T, =100N 1] 5
— 100N 1]
tension= ..................... [2]

(c) Isaac slowly shifts the load towards A and one of the strings snapped.
(i) State which string snapped first.
s String A.

(i)  Using Principie of Moments, explain your answer in (e)(i).

As the perpendicular distance between B and box increases
* Taking moment about B, the total anticlockwise moment increases 11
* To remain equilibrium OR To increase the clockwise moment must
increase, [1]
» the force in string A will increase since its perpendicular distance is
constant [1]

* Hence String A will snap eventually.
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Section C

Answer all questions in the spaces provided.

4 A space shuttle is descending vertically towards the Moon surface. There are two stages

in its landing process. The gravitational field strength on Moon is 1.6 N/kg.
{a) During Stage 1 of the landing process,

« this stage will last for 15 min,

¢ the upward thrust provided by the space shuttle is 24 kN, and

the space shuttle moves vertically down towards the surface of the moon with
a steady speed of 600 m/s.

(i) OnFig 4.1, draw two forces acting on the spgce shuttie during Stage 1. 1
Label them clearly.

Fig. 4.1
(i) Determine{He mass of the space shuttle.
F... =ma
W-F,=ma
W-F,=0
W =F,, =24000N 1
mg = 24000
24000
m=———
1.6

=15000kg  [1]

mass =

PartnerinLearning
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(b) During Stage 2 of the landing process,
s the upward thrust provided by the space shuttle will increase to 26 kN, and
» the space shuttle will land on the surface of the Moon at a speed of 400 m/s.
(i) Determine the acceleration of the space shuitle during Stage 2.
F. =ma
W -F,_=ma
24000 —-26000 = (15000)(a)  [1]
a=-0.133m/s’ [1]

** minus 1 mark if student give +ve a (0.133m/s?)
acceleration=................ B 121
(i)  Calculate the time taken for the space shutile to complete Stage 2.
_v-u
At

-0.133 = w ** Zero mark if student use t is negative or (initial v — final v)

t=1500s [1]

(iii)  In reality, state how will your answer in part (b)(ii) change (if any).
Explain your answer.

e Time taken will be shorterireduced. [1]
e Mass of the craft will decreasing = the deceleration (negative acceleration) will

be higher. [1]

................................................................................................... [2]
(c) State why the space shuttle does not use parachutes for their landing process.
e There is little /no air/no air resistance on the Moon to provide [1]
¢ sufficient force to reduce the landing speed [1]
................................................................................................................. [2]

End of Paper
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(d) Calcuiate the total energy the ball possesses at point A
Epo=E.~E,

- (2.2)(10)30) | %}{221{23? (1)

=668J [1]
“* 1 m for finding Either Ex or E= gorrectly (anywhere in the working}
enerdy - B V3
(e} State the kinetic energy the ball possesses &t point B
e BBAJ Y,
energy=___ [1]
(N Caiculate the speed of the bali at poii B.
1 -
E,( s '-2 my
668 = %{2.2)v3 it
v =24 8m/s {1]
energy = &

(h) State cne assumption you made in all the calculations above.

Any one assumption [1]
« The ramp is frictionless ({8need to state location)
« Noai
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