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Section A

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

4 5 6 7 I .' 10

I

2 J1

I 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 vvill come to rest immediately after the opposing force acts on it.

A 3.0 kg obiect 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 forc€ acting on

it?

2

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

weight air resistance resultanl force

A

B

c

D

0.30 N downwards

3.0 N downwards

10 N downwards

30 N downwards

zero

3.0 N upwards

10 N downwards

30 N upwards

0.30 N upwards

zefo

20 N downwards

zero

mass weight

A

B

c

D

remain constant

remain constant

lncrease

decrease

remain constant

decrease

increase

decrease

PartnerlnLeaming
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The results obtainod in an experiment to determine the density of a plastic material is

shown in the figuros below.

103 alrr

What is the density of the plastic material?

A 0.044 g/cm3

B 0.053 gicm3

C 0.25 g/cm3

D 4.0 gy'cm3

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

Which of the following statements is conect?

Plaslrc
male al

5

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

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

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

D density of N > dansity of M > density of L

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

to start to stop

A

B

c

D

d ifficult

d ifficu lt

easy

easy

difficu lt

easy

difiicult

easy

04.5 g

PartnerlnLearning
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A horizontal pole is attachod 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

piYot P

S

pole

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

A Fxd
B Fxh
C FxL
D Fxs

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

wire

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

L

DcBA

PartnerlnLeaming
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Ths figure shows the sido view of a roller-coaster track. Tha car is shown in thrse differont

positions on the track.

1

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

n
1 2 3

A

B

c

D

stable

neutral

unstable

unstable

neutral

stable

stable

neutral

unstable

unstable

neutral

stable

2

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

amount of water.

Which bottle has the lowest possibility of toppling when giv6n a slight push at the top?

A DcB

PartnerlnLeaming
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Section B

Answer all questions in the spaces provided.

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 angle, 0, with tho vertical.

mass

Fig. 1.1

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

angle, 0 is 40'.

Determine the siz€ of the resultant force.

force = .

(b) State the magnitudo of the weight W.

TT

t3l

PartnerlnLeaming
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(c) State one difference between mass and weight

(d) Angle e is increased to 60".

State how will tension in each string, T change?

2 An alloy is a mixture of two or more metals. An alloy X is made by melting 4.0 cm3 of

metal A with 8.0 cm3 of metal B. The density of metal A is 5.0 g/cm3 whilo metal B has

a density of 6.0 g/cm3. 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 =

metal B =

(b) ealculate the density of alloy X.

densitY =

(c) Mikaela commentod that the density of alloy X will be lower if it is measured on

Moon. This is becauso Moon has a lower gravitational field strength as compared

to Ea(h and thus it will be lighter. Hence alloy X will be lighter on Moon.

State whether Mikaela is conecl or not. Explain your answer

I1l

[1]

t1l

I1l

12)

PartnerlnLearning
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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. lsaac hangs a 20 kg load on the rod as shown in Fig. 3.1. lf the tension in any

string exceeds 220 N, the string will snap. The gravitational fleld skength is 10 N/kg.

B
i
I

t0.50 m 100 N
kg

FIg.3.1

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

tension =

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

l2l

tension = ...................... t2l

(c) lsaac slowly shifts the load towards A and one of the strings snapped

(i) State which string snapped frst.

(ii) Using Principle of Moments, explain your answer in (c)(i)

t1l

PartnerlnLearning
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Section C

Answer all questions in the spaces provided

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.

(al Ouring 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 surfaco of the moon with

a steady sp€€d of 600 m/s.

(D On Fig 4.1, draw two forces acting on the space shutfle during Stage t t1]

Label them clearly.

Fig.4.1

(ii) Determine the mass of the space shuttle.

mass=....
121

PartnerlnLearning
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(b) Durjng 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 nvs

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

acceleration

(iD Calculate the time taken for the space shuttle to complete Stage 2.

time =

(iiD ln reality, state how will your answer in part (bxii) change (if any)

Explain your answer.

(c) State why the space shuttle does not use parachutes for their landing process.

End of Papor

l2l

l1l

l2l

t21
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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 3 4 6 7 a 10

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 obj€ct will nrove at constant velocity.

B The object will move in the opposite direction.

C The object will slow dolfln gradually befiore it stops moving.

D The objec-t 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, tho air rssistance and the resultant force acting on

it?

weight air resistance resultant force

A

B

c

D

0.30 N downwards

3.0 N downwards

10 N downwards

30 N doi,nwardB

zero

3-0 N upwards

10 N downwards

30 N utrffirds

0.30 N upwards

zeto

20 N downwards

zsD

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

MASS weight

B

A

c

D

remain constant

rgmain conslant

lncrease

decrease

remain constant

decrgas€

increase

decrease

2
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The results obtained in an oxperiment to determine the density of a plastic material is

shown in the figures below.

103 cm

Plastrc
rnaleflal 85 cm'

What is the density of the plastic material?

A 0.0214 9/cm3

B 0.053 g/cm3

c 0.25 g/cm3

D 4.0 g/cm3

Th6 diagram shows solid M and $olid N in a liquid L

Which of th6 following statements is correct?

Plastrc
matefial

5

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

L N

c
D

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

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

donsity of N > density of M > density of L

to start to stop

A

B

c

D

diffcult

difficult

easy

easy

difficul

easy

difflcu lt

easy

6

PartnerlnLeaming
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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

s

h

pole

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

A Fxd
B Fxh
C FxL
D Fxs

I A triangular piece of card with a triangular hole is baianced oft a wire as shown.

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

A

PartnerlnLearning
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I The figuro shows the side view of a roller-master track. The car is shown in thraa different

positions on the track.

1

--:-.., a

2

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

1 3

A

B

c

D

stable

n6utral

unstable

unstable

neutral

stable

stable

neutral

unstable

uns&ble

neutral

stable

t0 Ananya placed four identical bottles in difisrent positions. Two of the bottles contain some

amount of water.

Which bottle has the lowest possibilily of toppling when given a slight push at the top?

A DcB

IJ

PartnerlnLeaming
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S.ction B

Answer all questions in the spaces provided.

1 A mass of woight W is supported by two strings as shown in Fig. 1.1 below. The tension

T. in each slring is 40 N. Each string makes the same angle, 0, with the vertical.

mass

Flg. I.1

(a) Draw a lab€llsd diagram to show the resultant of the two tensions when the

angb, e is 40'.

Determin6 the size of the resultant force.

. [1] accurate parallelogram/trianSlo shape and orientation of resultant F.

. [1] Magnitudo of resultanl F = 61 N (Acc€pt answers between 60 N to 62 N)

. [1] mnect labelings of direction (arrow), forco and angles.

" Zero may'r ) if the parallelogrardtriangle,/resullanl force is drawn ,#rongly

force =

(b)

(c) Slats one difference between mass and weight.

(d) Angle 0 is increased to 60..

State how will tension in each string, I change?

. lncrease [11

TT

l3l

111

tll

PartnerlnLearning
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An alloy is a mixture of t\to or more metals. An alloy X is made by melting 4.0 cm3 of

metal A with 8.0 cm3 ot metal B. The density of metal A is 5.0 g/cm3 while metal B has

a density of 6.0 g/cm3. Assume there is no changes in volume when the metals A and

B are mixed.

(a) Calculate the mass of metalA and metal B respectively.

Densia..=MElt Densin.=M6sBVol, Yol u

Mass, = (5.0)(4.0) Mass, = (6.0|8.0)

=20c lll =48s tll
metal A =

metal B =

tll

t11

(b) Calculate the density of alloy X.

Mass ,,,
Density,h = ::;"""'yol /b^

20+48
4.0 + 8.0

=5.19/cm'

tll

trl
density = .... ...... 12)

(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 becauso mass OR volume of the object is llggPgryl$llg]j!3uiE@gl
field strenqth. lll

121

PartnerlnLeaming
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3 A unfform rod AB of weight 100 N and length 2 m is supported by two vertical strings at

its €nds. lsaac hangs a 20 kg load on the rod as shown in Fig. 3.1 . lf the tension in any

string exceeds 220 N, the string will snap. The gravitational lield strength is 10 N/kg.

i{-*--"-*-
0.50 m

20 k9

Fis.3.1

(a) By taking moment about B, calcJlate the tension in the string a! A

(b) Calculate the tension in the string at B

CW = ACW
(20)(1 0)(0.5) + (1 00X1) = rs(2)

L =100N

B

100 N

t 'or

F*t = fia
7, +r" - (20)(10)+ 100

Ic = 300 - 200

=1004, tll
tension = ---.-..--

ACW =CW
(20)(1 0)(1.5) + (100X1) = r^(2)

Ta =20ON

tll
I1l

[1] OR

t1l

(c) lsaac sloridy shifls the load towards A and one ofthe strings snapped

(i, State which string snapped firsl.

o String A.

(iD Using Principls of Moments, explain your answer in (cxi)
As the perpendicular distance between B and box increases

l1l

t2l

121

t1l

Taking moment about B, the total anticlockwiie momGnt ineraases [11oTo in eouil ibrium OR To i the clockwise m ent must
increase, [1J
thelQ@ in string A will lElgggg since its perpendicular distance is
constant [1]
Hence String A will snap eventually.

PartnerlnLeaming
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Section C

Answer all questions in the spaces provided

4 A space shuttls is descending yertically 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 'l of the landing process,

. this stage will last for 15 min,

. the upward thrust provided by the spac6 shuttle is 24 kN, and

. ths space shuttle movos vertically down towards the surFace of the moon with

a steady spe€d of 600 m/s.

(i) On Fig 4.1, draw two forc€s acling on Era spfce sluttie &rhg Stage 'l .

Label them clearly.

t11

PartnerlnLearning
21

mass = .
lzt

Flg.4.1

(iD DetermirnY{e mass of the space shutfle.

Fna = ma

W -F*=ms
w-F,o=0

W = F,+ = 24000N t1l

W=24OO0
24000m=-

1.6

= 'l 5000k9 t1 I
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(b) During Stage 2 of tho 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 n/s

(D Delermin€ the acceleration ofthe space shuttle during Stage 2.

F*, = mo

W-F"o=rns

24000 -26000 =(15000Xa) t1]

a=-0.133m/s2 tll
** minus 1 mark if student give +ve a (0.133m/s'?)

accelefation

(iD Calculate the time taken for the space shulile to complete Stage 2.

v-ua=-
Af

-o.t33=400-uoo
Af

I = 1500s t1I

" Zero mark if student uss t is negative or (initial v - final v)

tzl

l1l

121

l2l

time =

(iiD ln reality, state how will your answer in part (bxii) change (if any).

Explain your answer.

. Time taken will be shortar/reduced. [1]

. Mass of the craft will decreasina , the dg!€lien-(negative acceleration) will
be hiqher. [1]

(c) State why the space shuttle does not use parachutes for their landing procsss.

. There ia littls /no air/no air resistance on the Moon to provide ['l I

. sufficient force to reduce the landlnq speed [1]

End of Paper

PartnerlnLeaming
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C

I
(d) Calcul*b Ale bbl energy &e bal possesses al mfi A

,1\
=(2 2N10X30)- 

| 
-:.1(2.zXz.a r Ilt

=6u lr1
- 1 m br findiE Either EK or Ep Eonectly ( y*hefe tn thB fixkirgl

efic.git

(eI Stale the kinetic erlarw $lg bflll pcr:iesrei at Fcint B

ffl Cslcu* lrle spe€d of 1ir lalt al poffi B

_1
Et = - l?iJ'

I
668 =-(2.2)y: {rl

y-2'l.6rn/r Ltl

ene.gy =

enerqy = 12]

(hl State o{re assumplbn you made in all the calsjlalbns above

Any one asfllmptioo lll. The [3gB k tric{onle** {8need to state bcltion}. NsdltsElEgg
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