
BP- 201

Name and lndex Number:

sEtN- {l{G

Class:

SENG KANG SECONDARY SCHOOL
END.OF.YEAR EXAMINATION

scrENcE (PHYSICSICHEM|STRY)

Secondary Three Express
Paper 1 Multiple Choice

Additional Materials: Multiple Choice Answer Sheet

5076/01

2022

t hour

READ THESE INSTRUCTIONS FIRST

Write your index number and name on all the wo* you hand in.
You may use a soft pencil for any diagrams, graphs or rough working.
Do not use staples, paper clips, highlighters, glue or correction fluid.

There are forty questions in this paper. Answer all questions. For aach question thoro are four possible
answers A, B, C and D.
Choose the one you consider corect and record your choice in sofl pencil on the Multiplo Choice Answer
She6t.

Parent's / Guardian's Signature: ..

This document consists of ? printed pages and I blank page

Do not turn oyer the page until you are told to do so.

PartnerlnLearning
201

( )

Read the instructlons on the Answer Sheet very carsfully.

Each correct answff will score one mart. A mark will not be deducted lor a wrong answea.
Any mugh wo*ing should be done in this question paper.
The use of an approv€d scientmc calculalor is expected, where appropriate.

A copy of the Periodic Table is printed on page 7.

ffurn over



BP-202

1

2

The diagram shows parl of a vernier scale.

3:l

0

4n-

10

45

2

What is the conect reading?

A 30.5 mm B 33.5 mm C 38.0 mm D 42.5 mm

One oscillation of a swinging pendulum occurs when the bob moves from X to Y and back
to X again.

bsb

XY
Using a stopwatch, which would be the most accurate way to measure the time for one
oscillation of the pendulum?

A Time 20 oscillations and divide by 20.

B Time 20 oscillations and multiply by 20.

C Time one oscillation.

D Time the motion from X to Y, and double it.

3 A car travels at an average speed of 60 km/h for 15 minutes.

How far does lhe car travel in 15 minutes?

A 4.0km B 15km C 240 km D 900 km

PartnerlnLeaming
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A stone falls freely from the top of a cliff into the sea. Air resistance may be ignored.

Which graph shows how the acceleration of the stone varies with time as it falb?

AC

a cceleralion accelemtiofl

time 0 time

B

accDlefslion

D

a cceleratiln

0 0
0 time 0 ume

The reading on a spring balance with a holder and eight identical discs is 3.0 N.

Six discs are removed and the reading becomes 1.2 N.

spring
balancg

00
0

5

holder
for disca

two
discs

eight
discs

What is the weight of one disc?

A 0.2 N B 0.3 N c 0.5 N

PartnerlnLearning

IE
IE

!t
IE

IE

203

D 0,6 N

ffurn over

II



BP-204

6

4

A rocket of mass 200 kg accelerates vertically upwards from the surface of a planet at
2.0 m/s2. The gravitational lield strength on the planet is 4.0 N/kg.

What is the size of the force exerted by the rocket's engines?

A 400N B 800N C 1200N D 2400 N

Which row is correct about the inertia and weight of an astronaut on Mercury compared to
on the Moon? The gravitational field strength on Mercury is 3.70 N/kg and that of the Moon
is 1.70 N/kg.

inertia on Mercury weight on Mercury

A

B

c
D

higher than on the Moon

same as on the Moon

same as on the Moon

higher than on the Moon

8 The densities of some liquids are stated below

Oil: 893 kg/m3
Mercury: 13560 kg/m3
Water: 1000 kg/m3

VUhich diagmm displays the observation when they are added together?

ABC

An obiecl is balanced at the edge of a cliff as shown below.

At which point does the entire weight of the object appear to act?

cliff

7

D

9

c

wateru
@

water

mercu

mercu

water

mercury

water

D

A

B
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10 Boxes were attached to a cylinder and placed in the positions below

XYZ
Which row best represents the equilibrium state of the systems?

X Y z

A

B

c
D

neutral

unstable

stable

unstable

unstable

unstable

unstable

stable

stable

stable

neutral

stable

11 A car accelerates along a road as it rises uphill.

Which energy changes are taking place?

kinetic energy gravitational potential energy

A

B

c
D

decreasing

decreasing

increasing

increasing

dec16asing

increasing

decreasing

increasing

12 A car is moving along a straight horizontal road. The car has 1.6 MJ of kinetic energy. The
car accelerates for 20 s until the kinetic enorgy of the car increases to 2.5 MJ.

Whal is lhe minimum average power dsvsloped by the car engine for this acceleration?

A 45W B 205W C 45kW D 205 kW

13 Som6 air is trapped inside a small balloon. The average kinetic energy of the air molecules
in the balloon is increased.

What remains the same?

A the density of the air in the balloon

B the mass of the air in the balloon

C the temperature of the air in the balloon

D the volume of the air in the balloon

PartnerlnLearning
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11 Which of the following conec,tly compares the forces belween the molecules in steam, water
and ice?

weakest forces strongest forces

A

B

c
D

rce

ice

steam

water

steam

water

water

sleam

water

steam

ice

ice

15 Two plastic cups are placed one inside the other. Hot water is poured into the inner cup and
a lid is put on top as shown.

lid

small spacer

small air gap

hot water
bench

Which statement is correct?

A Heat loss by radiation is prevented by the small air gap.

B No heat passes through the sides of either cup.

C The bench is heated by convection from the bottom of the outer cup

D The lid is used to raduce heat loss by convection.

16 A slice of bread is placed under a red-hot electric grill to make toast.

grill

slice of bread

How does heat energy reach the bread?

A conduction and convection

B conduction only

C convoction and radiation

D radiation only

PartnerlnLeaming
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17 A solid substance is placed in an insulated container and is heated at a constant rate, The
graph shows how the temperature of the substance changes with time.

U

O

o
=o
o
E
d,

o
T

time /minutes

R

P

During the time interval QR, wlrich of the following statements is/are correct?

I There is a change in the state of the substance.

ll The substanc€ changes state from a liquid to a gas.

lll Heat is absorbed by the substance.

A I only B lll only C l&lllonly D r,[&

18 A block of ice cream is prevented from melting by wrapping it in newspaper soaked in water
The water evaporates from the newspaper.

Which molecules escape from the water and what happens to the average speed of the
water molecules that remain in the newspapefl

escaping molecules average speed of the remaining water molecules

A

B

c
D

the more energetic ones

the more energetic ones

the less energetic ones

the less energetic ones

decreases

increases

decreases

increases
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19 Th6 following diagram shows a wave.

12m

0.2 nn
Which row in the table gives the wavelength and amplitude of the wave?

wavelength / m amplitude / m

A

B

c
D

t)

6

12

12

0.1

0.2

0.1

0.2

20 The diagram below shows two plane minors X and Y with an angle of 60' between them
Light ray PQ strikes th6 mirror X at Z, making an angle of incidence 60".

I

mirror X
60'

P

mirror Y

What is the angle of reflection on mirror Y?

A 0.0' B 30' c 60" D 90'

END OF PAPER
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Sec.tlon A

Answer all the questions in this section in the spaces provided.

The distancs.time graphs for two runners, A and B, in a 100 m race are shown in Fig. 'l . l

distanc€ / m

80

time / s

Fig. 1.1

(a) Explain how the graph shows that B accelerates throughout the race

(b) Estimate the maximum distance between the runners.

maximum distance = t1l

(c) Calculate the average speed ofA during the race

average speed =

84

l2l

l2l

i:I
l
I

I
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212

ffurn ovet

I l
{

-+H+



BP-213

?

3

A fairground ride uses a giant catapult to launch people upwads using elastic cords. Each
cord applies a force of 800 N and the cords are at 90' as shown in Fig. 2.1.

800 N 800 N
_..,. -- 90'-....-.

45"

elastic elastic cord

Fig.2.'l

Using a scale diagram, find the size of the resuttant of these two forces.

scale =

resultant force = t31

PartnerlnLeaming
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3 Fig. 3.1 shows a thin sheet of plastic. A student tries to measuro the thickness of the sheet
with a ruler, but the sheet is too thin to be measured accurately.

4

Fig. 3.1

The student measures the mass of the sheet and obtains lhe value 0.12 g.

(a) (D State what is meant by mass.

I1l

(ii) The student is told that the density of the plastic is 0.91 9/cm3

Calculate the volume of the plastic sheel.

(iii) The student measures the length and width of the sheet. The readings obtained
ate.

length of sheet = 3.0 cm
width of sheet = 2.0 cm

Calculate the thickness of the she€t.

thickness = .... t11

(b) State a measuring instrument that can be used to measure the thickness of the sheet
accuratelY-

t11

(cl Determine the largest pressure that can be exerted by the plastic sheet on the ground

l2l

PartnerlnLeaming
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Students were asked to estimate the mass of a retort stand in the laboratory. One student
set up the apparatus shown in Fig. 4.1 .

emply pan wilh
a m6ss of 50 g

CG ot
stand

<----)<----------tr
15 cm 35 crn

Flg.4,1

(a) When the student add6d 400 g to the pan, she noticed that the retort stand was just
about to topple. Calculate the mass of the retort stand.

mass of retort stand =

(b) List two methods to ensure the retort stand remain stable when more than 4OO g is
added.

t2I

l2l

1

2.

5 A man has to lift some crates a verlical distance of 1.0 m from tho ground and load them
onto the back of his truck. The mass of each crate is 24 kg.

(a) Determine the number of crates he would have to load onto the truck in 10 minutes
so that his average power output to lift the crates is 30 W.

number of crates =

PartnerlnLeaming
215
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(b) Sometime later, the man decided to make an inclined plane so lhat he can push the
crates up instead of carrying them. He constructed the inclined plane out of a 2.0 m
long wooden plank as shown in Fig. 5. 1.

tlack o{ truck

1.0 m

2.0 m

Fig.5.1

(i) Determine the increase in gravitational potential energy of the crate when it is
loaded to the back of the truck.

increase in GPE = t1l

(ii) Hencs, determine the pushing force, F, applied parallel to the inclined plane by
the man.

F= t11

0 Fig. 6.1 shows a storage box made from a layer of shiny, silvery metal.

cooling
element

Fi9.6.1

(a) The box is used to store frozen food such as ice cream. Explain whethar the storage
box is suitable in reducing heat transfer through radiation and conduction.

(i) radiation:

121

(ii) conduction:

I2l

PartnerlnLearning
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(b) The storage box has a cooling element located near the top of the box.

Explain how the cooling element mols the contents in the box.

t21

(c) The ice cream slored in the box starts to melt.

(i) The temperature remains constant when ice cream melts. Explain why this is
so.

l2l

(ii) Describe the change in motion of the ice cream particles as the ice cream melts

t11

Two students playing with a slinky noticed that when they move their hands back and forth
repeatedly, a regular patem appears in the spring. The two students stand 1.20 m apart
from one another. Student A holds one end of the spdng lirmly in hand while student B
moves her hand back and forth as shown in Fig. 7.1.

BTU'IENT A sladent B

Fig. 7.1

(a) On Fig. 7.1, clearly indicate the dhection of the wave havel in the spring with an arrow.

tll

(b) Student B movss her hand in a back and forth manner 3 times in 5 s. Calculate the
frequoncy of her movemgnl

l2t

PartnerlnLearning
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(c) Calculate the speed of the wave

sPeed = l2l

(d) Explain if this is a transverse wave or longitudinal wave

12)

A "bug viewe/ has a plastic chamber with a lens in the lid. lt is used to get a magnified view
of small insecls placed on the base of the chamber.

Fig. 8.1

(a) The lens used has a focal length of 60 mm and the base of the chamber is 30 mm
from the lens.

Complete Fig. 8.2 by adding rays to show where the image of the bug will be formed.

Fig. 8.2

(b) State the characteristics of the image formed by the "bug viewer"

t3l

121

ffurn over
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Sectlon B

Answer any two questions in this section in the spaces provided.

The speod-time graphs for two cars are shown in Fig. 9.1 Both cars set off from the same
starting point and travel on the same road.

speed / rni s

time / s0 510 15 20 25 30 35 40 45 50

Fig. 9.1

(a) (i) Describe the motion of car A for the Rrst 20 seconds.

trI

(ii) Calculate the distance travelled by car A for the whole journey

distance = {2}

(iii) Henc6, or otherwise, determine the average speed of car A for the whole
journey.

l2l

30

20

10

B

A

PartnerlnLeaming
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(b) Without the use of any calculations, state whother the two cars will meet at 30 s

Explain how you arrive at your answer.

(c) Calculate the acceleration of car B for the last 5 seconds of the joumey

acceleration =

(d) Suggest a possible reason why car B reached 30 m/s 25 seconds later than car A.

l2l

t1l

PartnerlnLeaming
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Fig. 10.1 shows a skateboarder of mass 60 kg about to descend a curved ramp in a skate
park. The acceleration due to gravity is g = 10 m/s2.

3.2 m m

Fig. 10.1

(a) State the Principle of ConseNation of Energy

t21

(b) The skateboarder is initially at rest at A. Assuming there is no frictional force acting,
calculate

(i) the kinetic energy the skateboarder would have at B,

kinetic energy at B 121

(iD the speed ofthe skateboarder at B.

PartnerlnLearning
221

B
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(c) ln reality, the skat€boarder has just enough energy to reach D because of friction. tf
tho total length of the track between A and D is 10.0 m, calculale

(i) the energy lost due to friction as the skateboarder moves from A to D,

energy lost =

(iD the magnitude of the average frictional force.

Izt

magnitude of average frictional force = 12)

PartnerlnLeaming
222
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Fig. 11.1 shows a ray of light PQR passing along a simple optical fibre to its end at R.

oi

at

Fig. '11.1

The refractive index of glass is 1.5.

(a) What do you undarstand by "refractive index of 1.5'?

(b) {i) Explain why the ray PQ does not leave the optical fibre at Q.

(ii) Explain why the ray QR changes direction at R.

(c) The ray QR makes an angle of 15'with the normal to the glass surface at R.

Calculate the angle x, shown on Fig. 11.1.

PartnerlnLearning
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121

llI

glass
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(d) Determine the speed of the light ray PQR as it passes along the opticalfibre

speed of PQR = .. 121

(e) lt is suggested that an optical fibre made with higher refiactive index would be more
efficient than the one shown in Fig. 11.1.

Explain whether you agree with the suggestion

I2l

END OF PAPER
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' (c) P= F/A
= (0.12 / 1000 x 10) l(0.022x2)
= 0.0272 Nlcm'?

[1] (tor both formula and working)

t1I*Allow full e.c.f. for wrong thickness in
a It

a eb micrometer screw

4 (a) By Principle of moments
Total clockwise moment = total anticlockwise
moment
(0.45 x 10)x 35 = m x '10 x 15

m = 1.05 kg

[1] any conect way of sxpressing
clockwise moment = anticlockwise
mglnent

t1l
(b) add mass to the base of the retort stand
lncrease the base area of the retort stand

1

1

5 (a)E=Pt
mgh=30x10x60
mx10x1.0=30x10x60
m = 1800 kg

Number of crates -- 1800 I 24

I 1

I
(for both formula and wo.king)

I

trl
(bxi) lncrease in GPE = mgh

=24x10x1.0
=24O J t11

(b)(ii) work done = force x distance
240=Fx2.O

F=120N t1t

6 (aXi) suitable
Silver is a ooor absorber of radiation, thus rate of
heat qain will be slower
(aXii) not suitable
Metal is a qood conductor o{ heat, rate of heat gain
will be faster
(b) The air is cooled, becomes denser and sinks.
Warm air is less dense and rises, forming
convection cunents

'convection currents must be mentioned for the full
2 marks to be given.

t1I

t11

(c)(i) Thermal enerov is used to overcome forces of
attraction / intermolecular bonds

Hence temperature remains constant

t1I

t1l

PartnerlnLeaming
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tll

Elkqnqtcy=36
= 0.68 tlz

{U ttorMtrlsrn s an{dtrqf
lrl'llolr:\, a.e .L br rstg tGqrEy n

(c)v=ll
= 0"60 (t ,?.l.51
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t11
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1
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01 (a) Energy cannot be created nor destroyed. lt can
only be converted from one form to another.
The total energy in the isolated system remains
constant.

Itll
1

10

1

(bxi) Loss in GPE = Gain in KE
KEatB=mgh

=60x10x3.2
= 1920 J

[1] (for both formula and working)

tll
(b)(ii)KE=%mv,

1920=.lzxBAxv2
v = 8.0 m/s

[1] (for both formula and wo*ing)

I1I
'Allow full e.c,r. for wrong KE in (axi)

(cxi) Energy lost = 1920 - 60x 10 x 2.8
=240 J

'Allow tull e.c.f for w'ong KE in (axi)

t1l
t1l

(c)(ii) Wo* done = force x distance
240=torcexl0
force = 24 N

[1] (for both fomula and working)

t1I*Allow full e-c.l lor wlong energy losl in
(bxi)

11 (a) Ratio of the speed of light in vacuum to the
speed of light in the medium is 1 .5 t11
(bxi) total intemal reflection occuned
As angle of incidence at Q is greater than the critical
angle

t1l

t1l
(b)(ii) angle of incidence at R is now less than
critical angle and light ray is reftacted out.
(c)n=sini/sinr

'1.5=sinx/sin15
x = 22.8"

[1] licr Ootl iormuta and working)

t1l
(d) n = clv

1.5=3.0x108/v
v = 2.0 x 10E m/s

[1] (for both formula and working)

tll
(e) Agree with suggestion
The critical angle will be even lower and possibilities
of total intemal reflections taking place will be even
higher. Less energy will be lost.

t11

t1l
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229

I

I


