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1

2

What do all physical quantities consist of?

A a numerical magnitude, a unit and a direction

B a numerical magnitude and a direction

C a numerical magnitude and a unit

D a unit and a direction

The diagram shows a reading on the vernior caliper.

67

cm

What reading is shown?

A 6.02 cm

B 6.12 cm

C 6.32 cm

D 9.02 cm

A micrometer is used to measure the lhickness of a sheet of glass.

With the jaws closed and no glass sheet placed between the jaws, the micrometer shows
a negative zero enor of 0.02 mm.

With the.iaws closed around the glass sheet, the micromeler reading is as shown.

What is the thickness of the glass sheet?

A 3.77 mm

B 3.79 mm

C 3.81 mm

D 7.27 mm

2

3

0
35

30

25

BVSS
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4

3

A pendulum swings treely between points X and Y as shown. lt takes 16.4 s to swing from
X to Y and back to X twenty times.

X

What is the period of another p€ndulum with a bob of half lhe mass?

A 0.41 s

B 0.82 s

C 1.64 s

D 3.28 s

The diagram shows ths path taken by an object to move from points X to y to Z and back
to X.

8m 8m

pendulum
bob

What is its average velocity along the path?

A 0 m/s

B 4.8 m/s

C 5.3 m/s

D 6.0 m/s

ParlnerlnLearning

z

Y

5

X 8m

It took 1.0 s to move from points X to Y. lt took another 4.0 s to move from points Y to Z
and back to X.

BVSS
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6

4

A toy car pulls a strip of paper tap€ under a vibrating arm. The arm vibrates regularly,
making 50 dots in 1.0 second.

20 cm

What is the average speed of the toy car?

A 4.0 cm/s

B 4.4 cmls

C 90 cm/s

D 100 cm/s

7 Which of the following gives the besl description of non-uniform acceleration?

A zero rate of change of velocity

B constant rate of change of velocity

C increasing rate of change of velocity

D acceleration of free fall for a body near to the Earth

The wheel of a moving car is driven by the engine. The car is accelerating in the direction
shown.

ln which direction does the frictionalforce act on tho wheel?

8

- direction of
=- accelgration of car

wheel

road surface
D

PartnerlnLearning
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9 The gravitational field strength on the Moon is one sixth that on the Earth. An astronaut returns
from the Moon to the Earth.

What effect does this have on the astronaut's mass and weight?

mass weight

A

B

c
D

decreases

increases

remains the samg

remains the same

remains the same

remains the same

decreases

increases

10 The densities of three liquids P, O and R are recorded below.

liq uid density in g/cm3

P 1.2

o 0.80

R 6.8

5

Starting trom the top, what is the order of the liquids in the beaken

A P,Q,R

B P,R,Q

C Q,P,R
D R,P,Q

PartnerlnLeaming
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The three liquids, which do not mix, are poured into a beaker and they appear as shown in
the diagram below.
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6

The diagram below shows a uniicrm cube of weight 100 N on a rough surface11

12

13

F+

X

100 N

What is the minimum horizontal force F neadod to.iust tilt the cube about X?

A sON

B 1OO N

c 150 N

D 2OO N

A box of mass 4.0 kg increases ib speed from 3.0 m/s to 5.0 n/s

What is the increase in its kinetic energy?

A 8.0 J

B 16J

c 32J

D 6.4 J

The diagram shows a battery-operated moior lifling a block of wood through 2.5 m at
constant spe€d .

motor
pulley

baftery

wood

What is the ovorall energy change taking place?

A chemical to kinetic

B chemical to gravitational potential

C electrical to kinetic

D kinetic to gravitational potential

t

BVSS
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7

14 A student pulls a box with a force of 500 N across a rough floor. A frictional force of 100 N
acts on the box.

How much work is done against friction when the box moves a horizontal distance of
3-0 m?

A 3OO J

B 1200J

c 1500J

D 1800J

15 Assuming the temperature ramains constant, which combination conecfly describes the
volume and the shape of a g6s or liquid?

state of matter volume shape

A

B

c
D

9as

gas

liquid

liquid

fixed

not fixed

fixed

not fixed

not fixed

not fixed

fixed

fixed

16 A gas expands as it is being heated up.

Which of the following explains this phenomenon?

A The particles move faster and expand.

B The distance botween particles increases.

C The potential energy ofthe particles increases.

D The pafticles ovorcoms the forces of attraction and move further apart.

17 When one end of a rod is heated, heat is transfened down the rod by

A molecules with greater kinetic energy moving along the rod.

B molecules with groater kinetic ongrgy exchanging places with the molecules which
have lesser kinetic energy.

C molecules with greater kinetic energy mlliding with the nsighbouring molecules
which have lesser kinetic energy.

D the air around the rod, which moves after being hsated.

BVSS
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19

8

18 "As the temperature of a substance increases, the molecules gain kinetic energy and
vibrate more vigorously about their fixed positions. Eventually, they have enough energy
to overcome the strong forces of attraction between them so that they can slide past one
another.'

Which statement describes the paragraph above correctly?

A lntemal energy of the substance increases lhroughout.

B lntemal energy of the substance remains constant throughout.

C lntemal energy of the substance increases and then remains constant.

D lntemal energy ofthe substance increases and then decreases.

A hot liquid is pourod into a beaker. The graph shows how the temperature of the liquid
varies as it cools in the laboratory.

temperature

time / s

What is happening at region X?

A The substance is changing state from liquid to solid.

B The solid substance is changing back into its liquid state.

C The substanc€ has reached thermal equilibrium with its surrounding temperature.

D There is insufficient information given to determine what is happening at region X.

20 Which of the following actions will alter the rate at which water evaporates from a dish?

I increase the sunounding temperature
ll increase the depth of water in the dish
lll fan the air above the surface of the water

A I and ll only

B I and lll only

C ll and lll only

D all of the above

X

BVSS
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1

2

Sectlon A
Answer all the questions in the spaces provided.

(a) State the difference between a vector quantity and a scalar quantity

t1l

(b) Underline the vector quantities listed below.

acceleration, d/slance, mass, speed, velocity I11

ffotal:2I

Fig. 2.1 shows how the speed of an object varies during a pedod of 30 s.

spsed
m/s

30

20

10

10

time is
Fig. 2.1

(a) Calculate the acceleration of the object in the first 'lO s

acceleration = .....

(b) Describe the motion ofthe object from 10 s to 30 s

l2l

2

0
2A

121

BVSS
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3

(c) Determine the distance travelled by th€ object in the last 5 s.

distance = ..

(d) Henc€, calculate the average speed of the object in the last 5 s.

avelage speed = ......

l2l

.......... 11l

lfotal: 7]

BVSS
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4

Fig. 3.1 shows a catapult used to project an object of mass 800 g. Forcs F pulls
back the object, creating tension in the rubber cords.

rubber cord

rubber
cord

Fig.3.1

The tension force in each rubber cord is '10 N and the t\rvo cords are at 60' to each
other.

(a) Fig. 3.2 shows the direction of the two tension forces acting on the object.

By making a scale drawing on Fig. 3.2, find th6 resultant of these two tension
forces acting on the object. State the scale us€d.

F

direc{bn
of

tension
,orcs

dir8ction
ot

tsnsion
lorce

Fig.3.2

scale =

rosultant force
t3l

PartnerlnLearning
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(b) Calculate the acceleration of the object when it is released

acceleration . . .tzl

flotal: 5l

Fig. 4.1 shows the bottom section of an old bicycle tyre. The tyre exerts pressure
on the ground.

rubber

ground

stone

ground

Fig. 4.1 Fis. 4.2

The total mass of the rider and bicycle is 60 kg. The total area of the tyres in
contact with the ground is 2.4 x 10-3 m2. The gravitational field strength on Earth
is 10 N/kg.

(a) Calculate the pressure exerted on the ground

pressure - ........ t3l

(b) One of the rubber tyres goes over a small stone as shown in Fig. 4.2.

State and explain how the pressure exerted on the ground changes.

........ t21

flotal: 5l

rubber
tyre

BVSS
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5 Fig. 5.1 shows two identical cans completely filled with sand. Can A is hung on a
long string close to the surface of the Earth. Can B is hung in the same way close
to the surface of the Moon. The gravitational field strength on the Moon is one
sixth that on the Earth.

can A can B
push push

surface of Earth surface of Moon

Fig. 5.1

(a) Delne gnvitational field strength.

t1l

(b) The cans are given the same push force as indicated on Fig. 5.1.

Slate and explain which can, if any, would be easier to set in motion

lzt

(c) The strings are cut and both cans fallfrealy_

l2l

lfotal: 5l

PartnerlnLeaming
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Discuss how the time taken for can A to fall to the surface of the Earth 
I

compares with the time taken for can B to fall to the surface of the Moon. I

l
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7

At a water theme park, an empty giant water mntainer is suspended freety about
pivot P. Fig. 6.1 shows the position of the container at equilibrium.

water container

Fig. 6.1

Explain why the position of the centre of gravity of the giant water container is at
A and not B.

...... t3I

flotal:3I

xB
P.

AX

BVSS
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7 Fig.7.1 shows a fork-lift truck lifting a box

box

Fig. 7.1

The electric motor that drives the lifling mechanism is powered by batteries.

The lifting mechanism raises a box of 32 kg through a vertical distance of 2.S m in
5.0 s. The gravitationalfield strength 9 is 10 Nfl(g.

(a) Calculate the gravitiational potential energy gained by the box.

gravitational potential energy =

(b) Calculate the power of the lifting mechanism.

tzt

Power = . ...121

(c) The power supplied to the lifting mechanism is greater than the answer in
part (bl.

Explain how the principle of conservation of energy still applies to this
system.

.. l2l

[fotal: 6l
BVSS
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8 Fig. 8.1 shows a refrigerator. The refrigerator walls are made of smooth white
metal surfaces with a layer of polystyrene foam between the inside and outside
walls.

polystyrene
foam

cooling unit

inside wall with
a smooth white
metal surface

Fig. 8.1

(a) Describe how the polystyrene foam insulates the refrigorator

(b) Explain how the cooling unit at the top cools all the contents of the
refrigerator.

121

(c) The inside wall radiates a small amount of thermal energy.

State how the colour of the surface affects the amount of energy radiated

t1l

[fotal: 5l
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10

A gaseous substance was cooled. The temperature of the substance was
recorded at regular intervals of time. lts temperature-time graph is plotted as
shown in Fig. 9.1 .

temperature /'C
I

160

120

80 ----------
40

A EB D
time / min

0 't 2 3 4 5 6 7 I I 10

Fig.9.1

(a) Explain, using kinetic theory, why a gas is mmpressible.

l2l

(b) State the freezing point of the subslance.

freezing point = . . ........... tll

(c) Explain why the tomperature remained constant between 2 and 5 minutes.

121

{d) Compare the anangement and motion of particles in sections C and E on
Fig. 9.1.

l2l

PartnerlnLeaming
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Section B

Answer any two questions in this section.

Write your answers in the spaces provided

10 Fig. 10.1 shows how the distance travelled by a car vaties with time as the car
travels along a level road.

distance / m

320

240

160

80

0 0 4 I 12 16 20 24 r/s

Fig. 10.1

The car has a mass of 800 kg and th€ forward driving force on the wheels is
I 200 N.

(a) Desqibe the motion of ths car in the first 8 s.

Ill

(b) (i) Determine the speed of the car between t = I s and , = 14 s

sPeed = 12\

(ii) Hence calculate the kinetic energy of the car between f = 8 s and
t= 14 s.

kinetic energy = .. ..121

BVSS

ParlnerlnLeaming
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(iii) When the car is travelling at constant speed, there is no change in its
kinetic energy.

Explain, in terms of forces, why the car engine is needed to maintain
this constant speed.

l2l

workdone= . t2l

(d) At some point in its.ioumey, the engine of the car is switched off.

Siate how Fig. 10.'1 shows that the engine of the car has been switched ofr.

BVSS

PartnerlnLeaming
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8P.51

(c) Calculate the average work done by the driving force in the first 14 s. 
]

..1

............ t1l I

frotal: 101 
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13

(a) Fig. 11.1 shows how the volume of l0 g of pure ice changes as the
temperature rises from -10 "C to 10'C.

Fig. 11.1

(D Calculate the density of ice at 0 "C,

density = . .l2l

(ii) With reference to Fig. 11 .1 , describe and explain how the density of ice
and water changes as the temperature changes from -10 "C to 10 "C.

131

volume
am3 12

I

a

1 1

ture / "C

BVSS
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(b) Fig. 1 1.2 shows a vacuum flask and an enlarged view of a section ofthe wall
of the flask. The vacuum flask is filled with hot liquid and placed in a room
temperature at 32 "C.

plastic stopper

silvered walls
VACU U

hot liquid silvered walls

Fig. 11.1

(i) Explain how the vacuum between the walls ensure that the hot liquid
remains hot for a longer period of time.

. t1l

(ii) When the plastic stopper is removed, some of the liquid evaporated
and the temperature of the liquid dropped.

(1) Explain, using ideas about molecules, why evaporation causes a
drop in tamperature.

..121
(21 State two differences between evaporation and boiling.

. .121

lTotal: 101

)\
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'l? Fig. 12.1 shows a person of weight 700 N crossing a uniform bridge

8.0 m

5.5 m

4.0 m

Fe

Fig. 12.'l

The bridge is supported at points A and B. The length of the bridge is 8.0 m.
It weighs 5 000 N.

(a) Draw on Fig. 12.1, using anows, the weight of the person and the weight of
the bridge. Label these forces clearly. l2l

(b) (i) State the prnc,p/e of moments.

l2l

(ii) Taking moments about point B, calculate

(r) the momsnt due to the weight of the person,

moment = l1l

(2) the moment due to the wsight of the bridge.

moment = .....

B

---

I

BVSS
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16

(iii) Hence or otherwise, determine the magnitude of F^, the force exerted
by the ground on the bridge at point A.

Fa = ..... ......... nt

rrotal: 10]

End of Paper

BVSS

PadnerlnLeaming
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F.c = ................................. t2l I

(c) (i) On Fig. 12.1, draw Fa, the force exerted by the pivot on the UriOge at I

point B. nl I

(ii) Determine th€ magnitude of FB I

I

I
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(b) P: Since pressure = force / area
R: and the area of 3tone in contact with the ground in Fig. 3.2 is

smaller compared to the area of tyre in contact with the ground in Fig.
3.1.

O: pressure exerted on the ground increases when the tyre goes over
a small stone.

B1

8,1

5

(b)

6

B1(a) Gravitational force per unit mass

B1

B1
P: Since the cans have the aame mass, they will have the same inertia
O: Both cans would be as easy or as ditficult to sel in motion.

{c) Since there is a larger gravitational field strength on Earth, can A ryill fall
with greater acceleration.
The tima taken for can A to fall to the surface of the Earth will be shorter
since it is moving at greater speeds compared to c€ln B

laccept other reasonable arguments and hence mnelusions]

B1

B1

P: Weight of the container appears to act at the centre of gravity.
R: At A, the perpendiculai distance from the line of action of weight

to pivot P is zero.
R: Since moment = F x d, moment due to weight about pivot P \,vill be

zefo.
O: Hence the container will no longer rotate

R: At B, the perpendicular distance from the line of action of weight to
pivot P is not zero.

R: Since moment = F x d, moment due lo weight about pivot P will not be
zefo.

O: Hence the container will not be in equilibrium.

B1

B1

B1

7 (a) mgh
32x10x2.5
800 J

GPE =
[,41

A1

{b) Power = energy converted / time
= 800 / 5.0
=160W

i,41

A1

(c) R: Somo of the snergy supplied to the lifting mechanism will be
converted to heat and sound energy in the system.

P: Since energy cannot be created or dostroyed, and can only be
converled ft'om one form to another or transfened ftom one body to
another.

O: the power supplied to the lifting mechanism should bo equal to the
sum of powor loss in the system and power needed to 6iss the
box.

[accept other reasonable answersl

B1

B1

I (a) Polystyrene foam traps air rvhich is a poor conductor of heat.
Heat trom the surroundings will be transfened into ths rofrigerator
slowly.

B1

B1

(b) The contents in the refrigerator are cooled by convection.
When air at the top gets cooled, it becomes denser and sinks.
Hotter, less dense air at the bottom rises and gets cooled.
Convection currents are set up in the reftigerator to cool the contents.

P
R

o

B1

B1

Mdm Nur Haar.h 58 Pooe 2 ol 5
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(a)

Section B (20 marks)

9

r

(c) White is a poor emittar of radiation. Hence the white surface radiates a
small amount of thermal energy.

B,1

P: Particles in gas are far apart.
R: When a force is applied on the gas, particles have space to move

closor together.
O: Hence the gas can be comprqgsed.

B1

B1

(b) 80 "c B1

(c) R: Heat was released by the particles to form forces of attraction
between them as the substance changed from gaseous to liquid state.

P: Since the average kinetic energy of particles remainsd constant,
the temperature of substance remained constant between 2 and s
minutes.

B1

(d) The liquid partlcles in seclion C are arranged ctose together in a
disorderly manner while the solid particles in section E are arranged
eyen clos€r together in an orderly manner"

The liquid particles in section C alide past one another while the solid
particles in section E vibrate in fixed posilions.

6t

8,1

l0 (a) The car is acc€lerating B1

(bxi) s =d/t
= (240 - 80) / (1a * 8)
= 26.7 m/s

M1
A1

(bxii) KE - Y,mv2
-- /2 x 8A0 x 26.72

= 285 000 J
M1
A,1

{bxiii) P: F=ma
R: The car engine needs to produce a forward driving force that

balances the resistive forces, friction and air resistance, acting on the
car.

O: Resultant forco acting on the car will be zero resulting in zero
acceleration and hence the car travels at mnstant speed.

B1

B1

(c) Work done = Fxd
=1200x240
= 288 000 J

M1
A1

(d) The gradient of the distance{ime graph starts to decrease, affer a
distanc€ of 280 m.

B1

Total marks 10

11 (aXi) D =m/V
=10 111

= 0.909 g/cm3
M1
A1

Mdm Nur Haalah

PartnerlnLeaming
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i)a P:
R

R

o
R

o

D=m/V
Since volume of ice remains constanl as the temperaturo changos
from -10'C to 0 'C,
the density of ice remains constant.
Since volume of ice decreases as the temperature changes from
0'Cto4"C,
the density of ics incroases.
Since volume of ice incrsases as the temPerature changes from
4 "C to '!0 'C,
the density of ice decreases.

(bxii)
(1)

B1

8,1

B1

(b)(i) P: Vacuum between the walls prevents heat loss to the surroundings by
conduction and convection.

P: Evaporation causes cooling.
R: During evaporation, more energetic particles at the surface ot the

liquid overcome the forces of attraction between them and escape
into the surroundings as gas.

O: Since the average kinetic energy of particles in the liquid
decroasos, the temperature of the liquid decreases.

B1

B1

B1

I

B1

B1
(bxiii)
(21

Bubbles are seen during boiling but not during evaporation.
Boiling occurs at a fixed temperature while evaporation occurs at any
te m perature.

[accept other reasonable answersl

10Total marks

12 (a)
(cXi) 8.0 m

FeFr Elt

BA

6t

B1

weight of man,
700 N

weight of bridge,
5000N

(b)(i) For a body in equilbrium,
the sum of clockwise moments about a pivot is equal to the sum of
anticloc-\,r,ise moments about the same pivot.

B1

B1

12)

(bxii)
(1)

Moment =Fxd
= 700 x 5.5
=3850Nm

oment =Fxd
=5000x4.0
= 20 000 Nm

B1

B1
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(bxiii) By principle of moments,
Taking moments about point B,
sum of clockwise moments = sum of anticlockwise moments

Fr x8.0 =3850+20000
Fn =2980N

M 1

1

(cXii) Total upward forces = total downward forces
2980+Fe =700+5000

Fs = 2720 N

[accept taking moments about point A]

B1

Total marks 10
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