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1 Jeffrey was given three materials X; Y and Z, of different hardness. He used the sharp
end of a glass rod and a wooden satay stick to scratch each of the materials.
He recorded his observations i the fable below.

HHems used to Seratch marks observed on the materiat?
scraich material
X ¥ Z T
glasstod No Yes Yes
woaoden satay sfick No No Yes

Based on the resulis from the fable abave, which of the following statement(s)
about the material(s) is/are most likely comect?

(1) Material X is the strongest material.
(2) Material Y is’harder than Material Z
(3) Material Z is harderthan materidl X.

(4) Material Z is the. most flexible matedial.
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The diagram below shows the human digestive system.

{n which of the following parts, A B,C.0 and/ar E, are the digestive juices present?
(1} Aonly

(27 BandOonty

-(3) A, Cand E only

{4}y B CandD anly
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3 Daniel bought some seedlings of the same type and planted these seedlings in two
identical pots, A and B, as shown i the diagram below. The pots had the same
amount and type.of. soil: The pots were then placed side by side in the schoof's
garden. He gave the same amount ~Waterfto each pot of seedlings daily. He then
observed and recorded the heights ot the seedlings daily.

Which one of the following graphs below most likel
seedlings in pot A and B after a few days?

Pot A

Pot B

y shows the average heights of the

(1) 2)
A A
Averager Average
he|gi?t of height of
seedlings seedlings
(cm) (cm)
Number of days Number of days
(3) 4)
A s
Average Average
height of height of
seediings seedlings A
(cm) {cm)
S N
Number of days Number of days
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The table below provides some information onthreecells P, rand R -
A tick (V) indicates the presence of the part of a celi.

cefl P E cell cell R J;
Fr{_ !,a cell wall : v ; _———\"—__4[
: Parts of cell f- aucleus ¥ i R R ‘—;
,I ; _<hloroplast | -lr I — ﬂw@?‘~—_7
1 : i

S )

SR I —

Based on the table above, which of the foliowing statement(s) about celis P, G
and R isfare most likely correct?

A Celis P and Q are animal cells

3 Cell P is able to make its own food,

C Cell R {5 found in the leaf of a plant.

i Cell Q can be found in the roots of a plang,
{1}  Conly,

(2} Aand8only
3) BandD only

(4) CandD only
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The table below shows the changes in the population size of some organisms in the
same habitat over a period of three vears. T

T " Years -
Organism 2009 2010 2011 -
TR T 455 _ 473
s 450 467 460
[ T 320 389 395
—_—

ane
Which.of the following factors could have most likely caused the drastic changein
the population size of organism R fom the year 2009 to 201 17?

{1}  There was a severe drought,
{(2)  Afire broke out in the habitat.
(3}  Adisease strick the population of organism R

)  Anew organism was i alroduced into the habitat,

Calin taped a balioon firmly to a toy carto create a *balloon car racer as shown in the
diagram below. -

bafloon

rubber band

flat ground

Q=

When the rubber band is removed, aif rushed out of the balloon, producing a force.
This force caused the balioon and the toy car fo move in direction X because ihis force was
greater than fhe

(1} weight of the toy car and batloon
{2} wei_éht of thébaﬂoon and the wheels
(3)  fiiction between the wheels and the ground

()  fiction between the balloon and the toy car



Mofly set up an experiment as shown in the diagram below. A wooden block was released
at point Mofa ramp with surface A The time taken for the wooden block to reach point N,

was recordad,.

ramp

surrace A

The experiment was repeated on ancther two identical ramps with different sudaces B and C
respectively. The results obtained are shown in the table below.

SN

Surface | Time taken from M to N (seconds)
A 2.1
B 1.5
C 2.7

Based on her resulis, which surface should be chosen (from best choice to worst
choice) as the surface for a ramp for workers to push heavy boxes down their

vehicles the fastest?

Best choice »  Warst choice
{n A B c
{2} c A B
(3) C 'B A
(4) B 3 A, C
i
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Which of the following statement(s) comectly describe(s) the forees acting on the
javelin?

A Frictional force.is pulling the javelin to the ground.
B No forca was acting on the javehn when it was just released.
C Gravitational force is acting on the janvelin throughout its mation,
D Gravitational force only acls on the javalin when it is at fts-highest
point, H. - : '
(1) Conly
(2) Donly

(3) AandC oniy
(4) Band D only
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9 Study the following flow chart carefully.

8]

»

Start

Canthe -

focce act at
adistance?

Yes

h

No

9

Does it
oppose
motion?

l Yes

>

Is it always
a puli?

Yeos @

No

Which one of the following correctly identifies each type of forces {A, B and €)?

Types of forces
A B C
(1) magnetic force gravity friction
2) gravity friction magnetic force
3) fnagnegig force friction gravity
(4) gravity magnetic force friction
. §




10 Caleb set up an experiment to find out how the amount of weights added to 2 spring
affectsthelengmofthespmgasshmm_m the dlagram below. Hs continued fo add
more weights even after the spring has reached its maximuni extension.

[ ] . ———— Spring
retort stand _}“weight
AN AN
Which ane of the following graphs most liely shows the results of the sbove
experiment? '
(1 @
A Jr.
Length Length
of spring of sg‘?i'ng
(arm) (etn)
Amount of weight (g) Amaunt of weight (g}
(3} )
& 4,
Length Length
of spring of spring —
{emj {cm)
. . e -
Amaount of weight (g} Amount of weight {(g)




11 . Jeremy iried to pull two identical boxes filled with paper and sand of the same mass -
" as shown in the-diagram below.

Box A

Trolley
with
wheets
~

it was much easier for him to pull Box B than box A.
Which of the following stateraent(s) explain{s) this?

A The paper is lighfer than the sand.

B Less force is required to pull hox B than box A.

Cc Gravitational force ks acfing on box B but not on box A,

D There is mora friction between box B and the surface of the ground.
(1) Aonly
i2}) Bonly

t3) Aand D only

#) BandConly
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Sufian gently kicks a fully inflated soccer ball towards a walf as shown in the diagram
below. -

wall

Which of the following statements describe what will mosl fikely happen after the bal

hits the wall?
A The bali wili change its shape.
B8 The ball will stop immediataly.
C The balt will chiange its direction.
D The speed of the moving ball will decreass.
(1} A and B only
(@) BandConly
(3) CandDd only
(4) A, Band Donly
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13 Julius wanted to investigate how much a spring would extend when objects of different mass
- were placed onto a pan-attached to it. The diagram below shows the set-up before each of
the objects was placed onto the pan.

{1
{
Sprng
retort stand
pan
! . i)
The results obtained are shown in the iable below.
Object Length of spring (cm)
boak 7
pencit 3
200g weight 8
batile 16
cup 11 ]

Based on ine results abave, witich dbject weighs <losest to 400g7

N cup
) 000k
&) voltle

{4) pencit
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14 The diagram below shows a slingshot used by Ahmad to carry out an investigation
to find out how the distance travelled by the ball is affected by how much the elastic.
band was extended. :

elastic band

balt

The results ohtained are shown in the {able below,

Extension of the elastic band Average distance travelled by ball
(crm) ' ~ (m) '

2 2

4 2.3
8 - 25
8 26
9 - 26
10 2.6

Which one of the following improvements can Ahmad make to his sling shof so that the ball
could travel an average distance of more than 2.6 m?

{1) Increasethe mass of the ball.
{2) Increase the number of elastic band.
{3) Use an elastic band which is thinner,

{4) Extend the elastic band by more than 10 em,
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Sally used a fridge ragnet to attach a paper note on the door of the refrigerator as shown in
the diagram below. , -

refrigerator

fridge magnel
paper note

When she tried to attach a thicker piece of paper note, both the magnet and the paper felf
- onto the floor. Based o thé above information, which of the following statements are most
likely correct?

A The thinner paper note is made of a magnetic material,

B Magnetic force is.not able 1o pass through the: thicker.paper.

C The surface of the refrigerator’s door is made of a magnelic material,
D Gravity is only acting on the thicker paper but hot it the thinner paper.

{1 A and B only
(2) AandDonly
{3) B andC only

{3 Cand O only
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A car was moving on a horizontal road as shown in the diagram below. The driver
apphied the brakes to stop the car and the car screeched before coming to a stop.

What form(s) of energy was the energy of the moving car being converted to asit
was comirg to a stop?

A heat

B sound

C potendial

3] electrical
(1) B only

(2)  AandBonly
{3) C and D oniy
(4d) A BandD only

Peter invented a toy as shown in the diagram below.-Ta ahable the toy to move,
Peter had to tum the plasticine roller which in tum would twist the rubber band. Peter
watited to find out how far the toy would move when different amounts of energy are
giverni o it,

plasticine roller

tubber band

To ensu're a fair test, which one of the following variables does he need io change?

{1} The number of rubber bands used.

{2} The surface over whict: the toy traveiieé.

(3)  The amount of plasticine used to make the roller.

() The number of fimes the plasticine roller is turned.
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The "equation” below is a simple representation of the process of photosynthesis.

light energy
{rapped in

ch}orophﬁ

A+ B C + sugar

What could the letters A, 8 and C represent?

A B C
(H water oxygen - carbon dioxjde
(2) water carbon dioxide oxygen..
| 3) _ oxygen carbon dioxide water
(4) T oxygen nitrogen water

Four thumbtacks, A, B C and D were atiached to different parts of a metal rad with
wax. .

C 773 7)

| metal rod
'J’_,,_/ canale

U

A cangie flame was used (0 heat up the spot Y on the metal rod as shown in the
above diagram. The four shumbtachs dropped from the meialt rod inthe follovang
order. G, A, C, B.

Which one of the feltowing sets of measurement could be the distance of each
thumbtack from spot Y?

A 1 B C [
1 15 ¢m 20 cm 5 cm 10 cm
) 10 cm 20 cm 15 cm- - 3cm N
3) 18 om e 10 cm 20 cm | M-S cm
{4) 1Q cm 5cm 20 ;r; b #—;g:m
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Which of the following possess kinetic energy?

N
)
3
{4

A A box resting on a slops. ° )

B A wound-up toy car moving-on a table.

C A flower vase falling from the top of a shelf. -
D A bowling ball rolling along the bowlingfane. -

A and B only

Band C only

A, Cand D only .

B, Cand D only

In & household equipment, the eﬁergy conversion shown below takes place.

chemical potential electrical energy ::ges: 2.?3;?5 :
energy sound energy

{from power station)

Which one of the equipment below is best fepresented by this energy conversion?

(1)
@
(3)
(4)

fan

calculator

television

electric iron

Which of the following isfare a renewable source(s) of energy?

(1
)
(3)
4

A sun

8 coal
C wind
D petrol
A and B only
A and C only
B and C anly

Cand D only
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John was sifling in a stationary car af the edge of a hill as shown in the diagram
below. .
Which one-of the following graphs belaw cofrectly represents the change in the
amaunt of gravitational potential energy (GPE) and kinetic energy (KE) as the car
moved down the hili?
(1 } 4 (2) 4
Amaount Amount
of of
Snergy energy
(3) 4 (’4) 2
Amount. Amofun?
of @
energy energy
Key:
GPE
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24 Dylan has a clock. He needs to wind up its spring to make # work,

Which one of the line graphs below shows the relationship between the number of
turns the spring is wound and the duration: the clock can work?

(1 @
R Duration
g“fzgi‘; | the clock
e . cah work
can work
Number of timns Number of turns
(3) {4 i
Ouration  Duration
the clock the clock
can work Gan work
Number of turns Number of tums

25 During photosynthesis, sugar is produced by plants. What happens o the sugar that
is produced? oo o
(1) itis transported to the soil to enich the soil,
{2} it is used by the leaves to make food for the plant,
{3 Mast of the unused sugaris converted into starch.

(4) Itis teansported by the Xylem o 3lf parts of the plant.
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26 A pendulum was released at point X as shown In the diagram below.

As the pendulum swung from pont X o Z and then back to X rc—:peatediy, its kinetic
energy was recorded and plotied on the graph below.

Kinelic energy T

Time {minuies)

Which point, A, B, C or D on the graph best represenis the kinelic energy of the
pendulum when it was at point Y jor the first time?

(1 A
{23 8
{3} C

4 D
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27 Study the device shown below carefully.

switch
T ; B
— spring
_— electromagnet
_ E iron block
- electtomagnet
pulls hammey contact

to the lefi

beil

Which one of the following comrectly shows the energy conversion that takes place
when the circuitis closed? :

(1} chemical potential energy > kinelic energy “alectrical energy ->sound energy-
&) chemical potential energy > kinetic energy ~>sound energy - electrical energy
(3) chetwical potential energy = electrical energy = sound energy ->kinetic energy

(4)  chemical potentiai energy > electical energy > kinetic energy - sound energy’
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28 The diagram shows the four stages in the life cycle of a butterfly. -

™~

~.

\ c

[

\
]
—

If stage D is the stage at which the butterfly can reproduce. WhICh lstter, A, B, Cor D
reprasents the stage at which it is a garden pest?

RO
@ &
@ cC

(49 ©
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In the diagram below, Object P
below them. When Object R is
following objects(s) isfare mag

4y
(2)
&)
)

netic?

24

rests on Object Q and Object R is
shifted, object P moves along with

7

=
B

Object R

R only
P and R only
P and Q only

P, Qand R

Qbject P
Cbject O

placed directly
it. Which of the
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30 On.ona dark night, Ali watked from point A to C, passing a iamp post at point B as
" shown in the diagram below.
/’,v",i E ‘\‘1_:‘-\
§ lamp post
A B c
if the only light source nearby was the famp post. which one of the graphs below
shows how the length of his shadow changes frotpeints A to C7
o ; @
Length of Length of
shadow shadow
W) (m)
A B C A B C
(3) {4)
A FY
Length of \ / Length of "\
shadow \ / shadaw / \
(m) ) SN
\ /o
A\
\s' 1 '/ \
{
g P Lo ——t -
A B8 C A 8 C

END OF BOOKLET A
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For questions 31 to 44, write your answers in the spaces provided.

The aumber of marks avaiiable is-shown inbrackets { ] at the end of each question or part
question. , : {40 marks)

31

She then observed and recorded how much mould grew after ten days in the
table of resuits below. '

place contalrer fridge freezer window sii |
temperature °
o) 24 4 0 30
mould growth’
on bread

after ten days

() Based on the results abiove, %ere is the best place to keep bread to stop
it from becoming mouldy? Giva a reason for YQUF answer [1]

(b} Describe the relationship between the temperature of the surroundings and
the amount of rould that grows on the bread. !

{Ge to the next page}

Score /




(c)  Amanda found out that some preservatives were added fo bread to keep

them fresh for a longer period of time. The table befow shows the average
nuriber of days bread will be mould free for the different type of bread.

Type of bread Average number of days the

bread witl be mould free
A : ] 7
B 4
C - 5

Amanda warrted {o conduct an experment to observe the growth of mouid
in the shortest time possible.

Based on the table above, which type of bread is most suitable? Why?  [1]

(Go 1o the next page)

Score / l
7 1 !
S |




layer of ol : ”
500 mt of
water £ 5
p Q

(@) Using your apparatus template, ruer ang penci, draw the control sef-up for the
experiment and labef your diagram cleatly. {2}

—

(b What should he observe in the set-tps te conclude haw the number of leaves
an the plant affects the rate of-absorption of water by the plant? {1}

(Go to the next page)

Score
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33 S.tudy the diagram below that shows Adan's paternal family free. A brief description of
the physical characleristics of the different family members is given. -

male with flat nose famale with flat nose

male with sharp nose % female with sharp nose

Alan’s family tree

- L=

/

Alan's grandfather Alap’s grandmother

@ an®

o e’

cousin Randy

{a) Alan has a sharp nose. Using a ruler (if necessary) and a pencil, draw and
label 2 symbol {o represeat Alan in its correc! location in the family tree
above. , (1]

(b) Put a cross (X} on the symbol in the family tree above that represents Alan’s
uncle. : (1]

(c) Alan's cousin, Randy, was puzzled fliat he has a sharp nose although both
his parenis do not have this physical characleristic.

Based on the family {ree above, wiic could Randy have inherited hus sharp
nose from? Give g reason for your answer. [1]

(Go io the next page)




In the table belaw, state whether the amount of oxygen and water vapour is
less, more or the same in lhe air going in and out ofthe two systems. [2] -

Human Respiratory Systesn Air-conditioning system

Air breathed | Air breathed Airgoing | Air going
in out in gut

carbon dioxide less more same same

1 oxygen

water vapour

{Go to the next page)
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35 A farmer discovered that many of the plants on his farm were destroyed by aphids that
were feeding on the leaves of his plants as shown in the diagram below.

He was advised to introdtice sorfie organism P on his famm instead of using
pesticides to solve this problem. The graph below shows the changes in the
population of the aphids as well as organism P on the farm.

A
Number
of animals

o

Tirne

(8)  Which line graph, A or B, most fikely shows the changes in the population of the
aphids after some organism P has been intreduced to the farm?
Give a reason for your answer. (1§

(b)  How did the population of organism P change after i was imroduced to the farm?
Give a reason for you answer. (2]

(Go to the next page)
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36 The diagram below shows a man who is hanging onto a parachute. There ara different
types of forces acting on him, ashe is falling to the ground. The arrows showthe - .
direction in which the-forces are acling.

parachute

(@) WName the types of forces, X and Y, that are acting on him as he is falling fo the
ground. {1}

X:

Y:

——r

(b}  What should be done to the parachute to increase the amount of force X2 1

The graph below shows the change in speed of the falling man from the time he
jumped off from the helicapter untfl-he landed safely onto the ground.

. 4
Speed A

falling man

c
o ¥
Time
{¢) Basedonthe graph above, at which point did the parachute first open?
Expfain your answer. {1]
(Go to the next page)

Score




37 The diagram below shows a boy standing on a ‘pogo stick'. The ‘pogo stick’ s a
device that contains a spring that is used for™ juning off the ground in a standing
position. , :

{a) Explain how the force in the spring of the ‘pogo stick’ enable the boy t6 bounce
off the ground. {13

{b) On which type of flcor suiface, ¢carpet surface or conci'eté surface, wilt he
need to apply a greater arnourt of force on the *poga stick® to reactirthe same
height? Give a reason for your answer, (M)

{Go to the next page}

Score
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38 Alvin set up an experiment in a dark room as shown in the diagram below. After some
time, he counted the number of bubbles that were coming out from the hydrilla. He
repeated the experiment twice, each time with a different coloured light buib.

- fest iube
tap water
light source
/ " hydrilla

(2) Whatis the alm of Alvin’s experiment? 1]

(b}  What would happen to the number of bubbles observed in the test tube ifthe light
source s moved further away from the hydrilla? Explain vour answer. 23

{Go o the next page)

Score
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39 The diagram below shows a rofler coaster travelling up a frack towards point A.

rolier coaster

(a) Upon reaching point A, the rofler coaster continues to move along the track. Write

down the energy change from points A to B in the boxes provided beilow, 2}
energy
Gravitational
potential epergy | anergy [ + - energy
at paint A at point 3
.- . energy .

{b) State one moditication you would malce to the soller coaster to increase iis kinetic
energy without increasing its speed. [1]

{Go to the next page)

Scoare
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40 The diagram below shows a hydroelectric power station.
—— : = ™ 4---—:-“—‘__4_*.‘*
reservoir (A) : - :

— - generator

power cables

furbine (B}

(@) Identity the form of energy at the 2 stages, A and B, when the power station is

functioning. [1]
{) Stage A: ___energy
(i) Stage B: _. energy
{b) State2 advantages of using a hydroelectric power station to generate electricity.
23
Advantage 1:
Advantage 2
(Go to the next page)
Score
3
/
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41 Aliquid, Y tums from red to blue in the presence of carbon dioxide. Jim wanted ta find
out if carbon dicxide Is released by a water plant during respiration. Respiration is the
breaidown of sugar with the release of energy in cells. He sat up an experiment as
shown in the-diagram below.

m - stopper

cylinder

hydrila

fiquid Y

(a) The cylinders were left in the dark to brevent photosynthesis from taking place.

Explain clearly why this step was necessary. i1

(b) Whatis the purpose of setting up cylinder B7 f1]
(Go to the next page)
1A
Score S '
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42 Two identical glass flasks, A and B, each containing 100 cm”® of air, are balanced as
shown in the diagram below.

Flask A Flask B

(@)  If another 50 cm® of air is pumped inta flask A, what would be the total volume
of alr in flask A now? [1]

(b)  Predict what will be observed fo the arm balance when the 50 cm® of air js

pumped into flask A. Explain your answer. [2}
(Go to the next page)
Score
3
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43 Ryan set up an experiment with two containers made of different materials & and 8.The
containers have the same size thickness and the same amount of water in them.He placed
them at an equal distance from an electric neater as shoawn in the diagram below.

elgetric Hadter

container made from - contfnen;t-adé;mm
rmaterial A material 8

The heater is then switched on and he recorded the terperature over a duration of
20 minutes. The table below shows the results.

Time Temperature of water in Temperature of water in
(min) cantainer made of container made of
matferial A {°C) matearial B (°C)
0 20 20
10 60 40
15 80 © 50
(@ Using a ruler and pencil, draw two line graphs in the space below to represent
the two results in the table. Label'the lines as A and. B. 2
160
& 8o
g
£ 80
pes §
&
a 40
£
2
24
I
5 10 15 20
time (minutes)
. o acters, ,
(b} Whlch-eeata;ﬁ‘é;, A or B, would be more suitable for making 2 box used to
transpaort blocks of ice? Explain your answer, iy

{(Go fo the next page)

Score
i
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44 The diagram below shows what happens when 3 magnets are suspended on a
horizontal bar. The paoles of magnet B are labelled as shown In the diagram below.

L . ' N {

horizontal har

Magnet C
Magnet A Agne

Magnet B

(@) Inthe diagram, label the poles of magnet A and C, with the latter N to represent

the noith pole and the letter S 1o represent the south pole. _ [1]
{(b) If magnet B is remaved from the set up, whatwill happen to magnets A and C7?
Explain your answer. {2
END OF BOOKLET 8
Score
3
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31)a)The freezer. It is the coolest place but mould needs warmth and moist.
b)The higher the temperature of the surroundings, the more amount of
mould-will grow on the bread,
c)Breéad B. Because its number of days for it to be mould free is the least
therefore making it the first to grow mould.

32)a)
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b)He should observe the amount of water left or the water level feft.
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33)a)b)
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c)Randy’s grandmother. Because she has a sharp nose and Randy cannot
inherit his genes from his aunt and uncle.

34)a)The fine hairs and wetness in our nostrils prevent dust from entering our
lungs. ‘
b)Oxygen-> more, less, same, same
water vapour->less, more, more, less

35)a)B. Because at first there was a huge population of aphids but-after
organism P was introdiuced, the population of aphids had decreaséd.
b)It increased because P fed on aphids and reproduced.

36)a)X: frictional force. Y: gravitational force.

b)The parachute should have been made bigger.

c)Point A. When the parachute first opened at Point A, there was a sudden
increase in frictional force between the air and parachute resulting in a sharp
decrease in the spéed of falling man.

37)a)When the spring is compressed, the elastic spring force increases and is
large enough to push the boys up against gravity.

b)Carpet surface. A carpet surface is softer than a concrete surface so it
absorbs more force and more elastic spring force is needed.

38)a)lt is to find out if the colour of the light affects the rate of
photosynthesis.

 b)The number of bubbles observed would decrease because as the light
source is moved further away from the hydrilla, the rate of photosynthesis
decreases. ’
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39)a) heat energy

Kinetic energy-> . - ¢ = gravitational potential energy
- sound energy '

b)Increase the mass of the rolier coaster,

40)a)i)gravitational potential energy
it)kinetic energy
b)1)It is renewablie
2)1t has unlimited supply.

41)a)As he did not want the carbon-dioxide to be used-up during

photosynthesis and he did not need oxygen.
" b)Itis to be a control set-up to confirm that the carbon dioxide comes from

the hydrilla but not .

42)a)100cm:
b)The arm balance wil tilt down towards Falsk A because Flask A has more

air and air has mass.

43)a}
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b)material B would be more suitable because it is a poorer conductor of
heat than A.

44)a)S N S N
b)Magnets A and ¢ will attract each other. The north pole of A is facing the
south pole of C and unlike poles of magnets attract each other.
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