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Beoklet A (28 % 2 marks}

For each question from 1 to 28, four options are given One of them i rq the eorrect answer,
Make your choice (1, 2,3 or 4) and shade your answer on the Optical Angwer Sheeét,

(68 marks)

1. The diagram below shows a tred habitat.

| grasshopper

Mm&mmumr\gshmmmnedmmberdmmuﬂm%and number of

populations in this tree habitat? j
. Number of communities | Number of populations |

( 1 3.

@ 1 ! |

(3) 3 3 :

@ 4 i 4 |

|

(1) Exoess food can only be storéd in the roots.

WhmdAm_fMMﬁmmmem;

@) mmmmmﬁmsmmm
{3) Fmdmammmmmmmummmﬁmm
4} Fmdmdemﬂmhamhmﬂyuammmmpaﬁsdmeplantaboveme

.
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Study the food web below and atiswer Questions 3

3. Which one of the following is correct?. -

nd ‘?' TR R aetag e

[ Ry

Prey

“only.

Food
Producer

)

only

C“?. ;

 BEME

A

()

BandD

g -

(3)

Band E

E i-'.c 3

@

B

c !

Dand E

C
A
A

4. Which of the following can be conciuded from the above food weh?

(1) B and D are plant-eaters.

(2) G is the only animai-eater.

(8) Ais the only food producer.

4Disa plant-snd-animal-eater.
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5

. Gina carried out an axperiment as shawn below.

How witt the amount of oxygen in the water change after a lfew hours?

X .Y

Amount of oxygen |

X ' Yy |

() increase - no change |
@ increase. _ decrease
3 - decrease’ increase |
L@ nochange | increase
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6.  The graph below shows the number of grasshoppers in a field community.

Number of 4 .
grasshopper ‘ :
J Time
What could have happened after point J that had caused the change in the
number of grasshoppers?

(1) Festifizer was added to the soil.

(2} More grass was planted in the field.

(3) Grasshoppers reproduce rmore quickly.

{4) More predators of grasshoppers were released inlo the fieid.
7 The diagram below shows insect P on a tree branch.

insect P

jinsect P feeds only on the leaves of tree branches. They are ofien eaten by birds
and repifies but do net hide from its predaloss. f-icwdeeskeepmg very still on a
bfamﬁba:pmsm?mtssummﬁ?

{1} B heips the insect to find food.

(21 1 helps the insect (o atvact mates.

(3} It prevents the insect fram falling off  tree branch.

. {4) K prevenis the-insect from being detected by fis predators.
5
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“ Whiich of the following is an sxamgile of behavioural adaptation?

{1) Wolves hunt together in packs.

(2) Moles have claws to dig the soit.

{3) Jeliyfish have venom to sting fts prey.

(4) Ducks have wabbed feet to paddie in the water.

A papulation of W was introduced info a habitat. As a result,
increased while the population of ¥ decreased. Which of the foll
shows the comect food relationship between the organisms? |

(NPlant2X2Y¥2W.

(2 Plant > X WA Y -

(3) Ptant > W > ¥ X

(4) Plant 2 Y 5 X > W

s
Fim
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10. The food.web below shows the relationship between organisms J, K, Land M in
a commitinity,

J

7

plant” ——— K—~—r M

Sy

The jawbone of one of the organisms is shown below.

Which organism in the food web above is likely to have such a jawbone?
U

‘(2} K

(3L

4 ™
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11. " The graph below shows the mass of a butterfly during different stages of its fife
eycle. o

- Mass of butterfly (g) 4

» \
Time {day)

Which of the following best represents the butterfly at its pupat s‘;tage‘?

o o e | N, 1-.

@8 |

HC | | | |
(4) 0 L I | (

12 Dlag'ams 1 amahe@yshawmﬁpmmaystemsotaﬁwermamb
human I&ﬁp&dﬂﬂy | 3

Diagram 2

|
Which two reproductive parts have asimifiarfunction? |
1y Aand Q |
|
|

{2} Band P

{3} Canc P
t4) Daxd Q
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13. The diagram below shows how seme of the systems in the human body work
together.

oxygen

carbon dioxide x”

SystemT |«

food ———»

b e, e o,

System U

JUP S 8

.

System V

Which of the following systems are corectly identified’?

www.sgexams.com

Syster T System U System V

T | digestve  respiratory circulatory

@ | ' respiratory circulatory digestive

(3 | circulatery ~ digestive respiratory

RN f&SpEIain}' digestive circulatory
9
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14.

The diagram balow shows a seed of a plant.

Siti investigated Pow the length of halrs of a seed affects the time taken for the
seed to reach the ground The experiment was conducted ina rQom and the seeds

werg draopped frc;m the same height. The results wereshﬁwn helow

{ AT Average length | Time taken’ t’arths seed to reach
9. . of hairs (gm)- mssonﬂd (s)
A 1.5 . PR : 4 8
B 10 ' 4,9_
¢ a5 2§

Vénal can be conciuded from the resulis above?

{1} The seeds are dispersed by watsr.
{2} Seed B 100k 3 longer time o reach e ground than seed A,

|
(3) The seeds can be dispersed furiher i the average fength of hair is decreased.
{4) As the average length of hairs increases, ﬁaememaﬁaense#m.wedtorea&

the giound increases.

13
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15.  Study the flow chart betow,

' Anifnais '

“ .. Doesithave a Yes

_7'3-6tage life cycle?

Based on the information above, which of the following comectly represents

animals A, B and C7?
A T & . c |
(1) fger butterfly |  grasshopper
@ | tiger .| grasshopper buttexdly
(3} | eage ~ buttedly | grasshopper
@ = e "I grasshopper butterdly - -

Tt
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16. The map below shows the location of the adult plants, A, B and a‘ and the
distribution of their young plants.

|

\Wind Direction

Legend:

@ rqu Pt A _& AduithtB () adut Pan ¢

* Young Bianm

o YmngPlamc

© Which of the following shows the conrect methods of seed dnspersai for
piants A, Band C?

[ awaw | o A By wind
EXS A O
e A O ®

12"
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17.  Amigroscope is used fo view cell specimens.

cbjective lens

Which of the foliowing materials is most suitable to make the objective lens that
allows the specimens to be seen most clearly?

—

s Amoﬁnt of light that :
Material passes through the material {units) :
(1 E 0
{2) F 500
3) G 2000
1 H T 4500
18,  Study the circuit diagram below.
| &
[
b
) S
-®°
Which of the bulbs, if fused, would aliow only ane bulb to light up?
(1) Bulb A
(2) Bule B
(3) Butb C
{4} Buib O
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19.

Study the flow chart below and anawer Quastions 18 and 20,

() A
{28
NC
M) D

Force

Can the
{force act
froma
distance?

Which of the forces, A, B, C or D, best m‘ﬁicﬂona! foﬂ::»e?

14
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20.

2%

Arthur threw a toy parachute from a height.

Identify the force that caused the tuy parachute to fall to the ground.
{HA
(2)B
(3)C
4D

The diagram below shows a plastic bottle with a capacity of 500 em?®,

| 500cm?*
plastic
boftle

Which of the following can be stored compietely in this bottle?
A 600 om?® of air

8. 350 crv of sand

C: 600 om® of water

(1) B only

(2) A and B only

(3) B and C only

(43A, Band C

15
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The diagram below shows a hair dryer that is switched on with hot air blowing
out. ' |

wire

hair deyer

Which of the following best shows the type(s) of energy that i us present when the
hair dryer Is switched on? ‘

(1} Heat energy anly

(2} Heat energy and sound energy onfy

{3) Kinetic enemgy and sound energy only - \
{4y Heat energy, kinetic energy and sound energy _

|
A push was applied © move a wooden biock as shown below.

1

¢ —— " block . |

\
1
mmhefmeieﬂmgmmcﬂys!mmedmﬁgravﬁyandfm

exerted mmm@nmmﬁmpuw
!

- \

Gravity - Friction . |

i | |

.{1_}.5 —p e ‘
o | E

2y [ o}

‘ ' |

i H . ; ? ‘

(3) L L e— |

!
1‘ ‘

C @) L -—

sjpmssere

16
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24.

25.

The diagram below shows a magnet brought near a steel biock.

e d

magnet steel block

What will happen fo the steei biock?
(1) it will move up.
(2) 1 will not move.
(3} R will move towards the magnet.

{4) it will move away from the magnet.

The diagram below shows iwo blocks being hung at the same height from the
ground.

glass metal
hipek of block of
150g ' 150 g

#s amount in comparison with the other block?

- : ;
M| o St e

e potential more
(2} - poietial 2 same
3 — '_ . more J
|
| kinetic fess Q

17
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\
Jack crestes & shadow using the set-up as shown below. |

26.
tarch X} SRR
} — E — |
5 T U Ve |
Which pasitions, 5. T, U. Vand W, shouid Jack place the torch, puppet and
screen at to create the biggest shadow? |
_ torch puppet . screen
() 8 R ) ; v,
@ ) T | WL
3 T v | w
L@ u v W
|
27, The diagram below shows a man walking along a path lined with $pec:al files.

Nmnmemanstepsonm&seam e&ectrwdwsgemramﬂndmmdm a
battery. Tmsstoredenergyususedmhgmmm Eanmsatmgm

S .
persan walks and steps anito tile 7_&\

speciat ip
storage batiery

Which of the following best shows the casrect conversion of enea?y?
(1) kinetic energy > ight energy |

(2) kinetic eneray - potential energy -> light enesgy |

{3) polentisl  energy >  electical - energy > kinetc  energy
© > hght energy + heatenesgy B

mhr]e:ﬁcermgyéehmmaﬁmgyemmﬂmggaemmmmy
> foht energy |
|
|

18
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28.  The diagram below shows & ball moving along the top of a hill towards X and
thern i rolled down from X to ¥ thén 10 Z. The ball continued moving after 2.

Which of the foliowing 'graphs best represents the energy changes of the ball
from position X to Z?

Key
""""" KE: Kinetic Energy
—— PE: Potential Energy
O @
Energy . ' _ " Energy
i3 1\
) N - : ~"-‘Wh-."’“"“"---.
x,r", ~.‘\ S KE
- \\\ KE : 4
' pE
PE ] }. s
X Y Z Position X Y Z Position
(3) (4}
A A
‘\\L‘ PE
\‘\ KE : E - ) > n
X Y Z Position X Y Z Position
End of Booklet A
16
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RBookiet B
For questions 28 to 40, write your answars clearly in this bookiet.

The number of marks available is shown in brackets [ | at the end of each question or
part question. '

(44 marks)
29. The diagrams below show different parts of a plant.
brightly-
coloured
flower small seeds
fleshy fruit

Diagram 1 Diagram 2

(a) Based on Diagram 1, explain how pollinalion can be carried out for this
plant. (11

tb) Based on Diagram 2, descfibe how the seeds of the plant above can be
dispersed over a wide ares. ftl

-

{c} How does being further away from the parent plant help the young piants
to grow better? 1]

ey
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30, Orgamsm X feeds on the biood of gmmgls and.can spread ;ilseasas Organism
Y feeds on organism X. Organism Y is often found riding on the back of
organism Z. | o _ |

arganism Y

grass

{8} Based on the information above, how does organism £ benefit from ifs
mtemcnm with organism Y7 } (1

() Howdoes organism Y benefit from its intesagtion with organism 22 [1]

(c} s organism X an insect? Explain your answer. | [}

www.sgexams.com
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3.

Study the food chain of 2 habitat shown below.

Plant > Organiém J = Organism K

The population of arganism J contracted a disease which affected its nympérs__.
The graph below showed how the population of organisms J and K changed
over a period of time.

Nurnber of Animals

T m——

e e e » Time

(a) ' Fil isi the appropriate boxes atiove' with the leters ' and I i1

ib) How would the popuiation of organism K. change when the number of
plants in the habitat decreases. Explain why. 2}

| Score LA .
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32. Justin drank an energy drink before his swimming competmqn The graph
below shows his haart rate. when he was ai the pool.

Heartbeats per minute
A

+ Time gs}

{a} Based on the graph, fill in the blanks below with A, B, C, D, ‘E orF.

@ Justin started swimming at e: e 1) (2

(i) Justin stopped swirnming at a [4/2]

{by Explsin why Justin's heart rate was higher when he swam faster? 121

|
{c} Which of the following body systems worked together to enable him o ift
his head above the water surface during swimming? Put a fick {} in the

comrect boxes. \ {1}
SyEie ! uﬁs;dhfa:;n |
Skeletal i
Muscudar .
Crovlaiory | "
[ Respiatory | |

BP-631
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33. Thediagram below shows Animal P en a tree.

animai P .
organisms (1

Animal P is a plant-eater which has ifong limbs and sharp claws. it moves
stowly and its fur is often green due to arganisms Q growing on il. Once a
week, animai P will cimb down and pass out ifs droppings al the bottom of the
tree. it also has a flexible neck and spine and can rotate its head almost all the
way around. '

(a) How does having organism QG grawing on the fur benefit animai P in its
survival? 0l

b} Explain one way how the trees benefit from animal P living on them. [t}

{c} Animal P cannat move fast enough fo run away from fs predators.
Besides the benefit mentioned in (2. from the information given, expigin

how the two other adaplations bels animal P in its detence. i |
Adaptation 1:
Adapiafion 2
f 7 -~
: ' 7
8 | b,
| Score | 4 |
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34,

Mgii&sa usedobjectM to sharpen her knife as shawn below. |

forward and backward motion of
knife blade over object M

(a) -ldentify the force that sharpened the knife. EEE ]

(b} The kmfa blade felt wam after t was moved aver cbiject M seuera! times.
7 Gw&amasanfwmusuhsewam | in

l

- e A

{c} The wnife blade s made of an  inflexible material

" Suggest another propesty that the mistersial mast have in aﬁm o ed an
apple. Give a reason for your answer. [t}

www.sgexams.com
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35 Farah wanted o find out the relationship batwesn-the mass of a ball and the
greatest height reached by the ball. The ball was placed on a spring which was
then compressed fully before being released. The ball jumped up to 2
maximum height of H cm as shown below.,

spring

ruler

1 H Rl p .
Lot A [,.:s...:,17,i [RPER NPT 5 R

';;...

She repeated the procedure with balls of different masses. The table below

shows her resuits.
Mass of ball | Greatest height reached by ball, H {cm)
fg@ 1 Trial1 Trial 2 . Triat3 . | -Average
20 : 20 77 e T I T I
49 ' 19 17 18 ‘ 18
60 ; B - 15 14 15 ]
80 12 11 10 11 ;

{a) What is the relationship batween the mass of the ball and height H? 1]

(b} Why did Farah repeat her experiment? [l

www.sgexams.com
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(e) Suggestone change to Farah's set-up to make the ball of 20g bounce to a

graater heig ht ‘ [1]
\

(d) Expiain your answer in {c) : | (2]

www.sgexams.com ‘
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36, Ray used the set-up as shown below.

siring
T ﬂ L / I
refort..
stand load
[ {1 — 1

He used strings made of different materalts, X, Y and Z. He increased the
mass of the load that was hung onto the string until the string broke. His
results are shown below.

Material ; ‘Smaliest mass of the load that E

N | caused the material to break (ko)
{ X 0.5
S A = -
Z 3.0
(2} - State the property of the strings that Ray is testing. (1

by Whichof the following variables shouid Ray keep constami in order 1o

ensure 3 fair test? Put a tick {(~) in the correcl box{es}. i1}
; e
% Variables . Ta be kept consiant E
i. | Material of swing B
i - : Number of string(s) i B
- | Mass of load hung onto each string :
 umntl it breaks ) B ;
o Distance between the two refort ‘

{ ]
i ;
S o i

| |
0 ; Seore | /2
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The diagram below shows a set-up for drying wet ciothes:

n
5]

. {c} Based on his resulls, which material, X, Y and Z, is miost su%tatﬁe to make

the siring for the wet clothes to be hung? Explain your answer. 1}
_ _ |
|
|
|
|
i
|
|
; 1
%1 ' :
Score 1
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37, Jerry set up a cirouit fester as shown.

He connected the circuit tester to a circuit card as shown below.

(@) Pui a tick (+) in the comrect box(es) to indicate whether the bulb of the
eiteuit taster will light up when R is connedied fo the following points in the

circut cazrd above. i1
7 e e Buib of circuit tester !
z Chips tested Gohtedup |
' H
; Aand C i
T U RadE
Band D i
Band F ; !
| 7
12 / t
Swé -~ i =

www.sgexams.com
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|
Jerry then connected abject K to the circuit tester as shown below,

object K
{b) Based on the set-up above, complete the circuit diagram using circuit
symbols in the box below. B V1
ohjiect K
{c)" What can you conclude about object K when the bulb i up? £
i :
{d) Fill in the boxes to show the energy changes in {c). | (1
TS CREERI j
|
enargy in energy in ehergy in
batiery . circuit : Eght bulb
| | |
13 i |
t Score 4 1
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58 Jessica conducted an experiment using two giasses with equal volumes of
water. The room temperature was 26°C.

(@

)

{c}

(d}

{(water at 50°C) {water at 90°C)

container U

What is the likely temperature of the water in container U immediately
after all the water from both glasses was poured in? 1

Explain your answerin (). 1

What is the likely temperatuie of the waier in container U after ©

hours? [
Explain your answer in {c}. [}
' , o
Lo . Score | ,-""f 4
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32. The diagrams below show a pair of goggles Matthew used for swimmmg He .

observed his fens fogging up while weanng it underwater pfevenhng him from
seeing dearly.

goggle lens

Diagram 1 : | Diagram 2

{2} Dmnumgmzwommmstmeofmmmmr
~ draplets are formed on. 1 {1

i} Exﬁam how the water droplets were formex, : _ 2]

15 ‘

l
“ N
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40, Mark wanted to find out:how the number of weights placed in a toy trolisy
affected the distance moved by a wooden black. He added a 50 g weight ta.the
trolley each time before releasing it and measured ihe distance travelled by the

btock.

- froliey weighi

wooden

J—" ‘--——w—-—-‘}
S —} i

T & 1 ;

After == NN e % S0 -

N ]

distance moved by the wooden block

{a) Mark used the same wooden biock throughout his eﬁ:pen‘ment. How does
this ensure a fair test? {1}

(b} Mark found out that ihe toy trolley with the greatest mass’had the most
gravitational potential energy at the top of the ramp. What resull did Mark
obtain {o conclude this? ' fi}

{c: Suggest another way Mark can make the same wooden block move a

greater disiance without changing the oy trafey. Explain how. 12}
e
A
e Score |~ 4 |
END OF PAPER
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Tao Man'Schapl-Sugpested Answers for 2021 PBMYE -

key:

&) | TReBrigntly-coigured fowers aliact animials f ivsects | polinalors.

s samaeae el e et [

Animals ate the Truit togethes with the seeds, moved some distance away and passed the

2 . seeds out in their droppings away from the parent plant
<) it hetps to pravent evarcrowding
_m.Mn:omm campeiiion for sunlight, water, mineral salts and space.
30a) | Craanism 'Y jeeds an Qrganism A that feeds on the bioed of Crganism Z.
B ) L Oama‘ma‘N provides a wccmnm of food Hq‘oamzwa Y. . —
¢} | No. Organism X has 8 legs but insects have § lsgs.
31a) K ‘
........ - K
55" ™1 Tha popataion of J will gocrease as J as lsss plants 1o 1660 on. K has fewer 1o fosd |
on so the populatian of K wil amna,%m.
R e & & 0 0 S (ST e )
h D
] His heart rate Increassad as his :mm.n pumped bload fasier o send oxygen and digasted
food faster 1o alt pars of the body.
¢y | A systems {icked.
33a) | Omanism Ql helps Animal P o camoufiage among the trees to avoid being sasily spofied
. oy their ?mnm_.,ﬂum” o
by | The'droppings of Animal Z provides nutrients for the iree when it H.Mmuaanommw.
¢} ., Animal Z can ..h.mm its sharp o.?ﬁ to seratehimpuedhurl its predators,
its flexible neckfepine/ability fo ratale ils head can belp it spot predators more
sasityleadiarbehind so that it can get ready to escape from the manm_oa firstieartier,
34a) | Friotional force .
b)  ['Friction between Ihe knfe blade and object M produces heat.
i C) The ._S_a must be slrong {0 cut an apple without aﬁm?m_.
353} | As the mass of he ball nrease, the Fieight M dasreases, ~ ~ T -
B) | T ensure her resulls are raliable. . '

On | Ans Key 5
35 | Replace the orginal spring with & Mickat/sIiarionger spring,
dy There villl ba mare {elaslic) potential enérgy in the compressed spaing thei can be converted to - .
fmore kinefic energy of the spring which is converled to more (gravitationsty potential enemy.
358} | Strangth
| b Statemants Variakios T T m T T e ey
i | Maiena of Stang
i j Numbar of skings 7
it § pMass ioud hung onto
each sling uadil it
bresaks
5 4 {w{Dstancedetwaen [, } - — —
ihe two retort atands
c) Btring Y, [ is the m_:_:mmm_.ma:m and covld hotd the most mass before breaking, so it can
tiold the most wet clothes without breaking.
373) Clips tested Hulb of citcult ester | it
Lo lights up
AandC o N
AendE o
Band D
_m. TTTHadF [T Y
S ]
i
}
objgct
¢} 1tis & conductor of electricilyl electical conducton allows electricily to pass through/
conducls slectricily, :
g | polentiat energy (battery) T T
glectrical energy (circuit)
light energy {light, bt}
38a} | Any temperature belween 55°C and 85°C
b} | Hesttravais from holter water io colder waler.
OR L
Heat §rom the water in T s tost 1o the waler in 8,
& | 26°C 7 Room femperaicre T T T
d} | The water wauid lose heat 10 the strroundings until the lemperatuce of the water reaches |

room lempersturefequifirivm. -
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BP- 646

—cner iR $evai——t e g 4 2P T S ey ki = Sk £ e R e {1 MR AT b om0 VB b D ke e e g £ e 4]

Tane xm<

3gq) |

Jmi,. .:s s&am_.éi E%s {in' :ﬁ gir) inside the uonna@ came info conlact/ touched with

D..ni sman aau_mﬁ 3 5@ “gm« sida of the lens (facing the eyes} only.

the cooler {inner) surface of the lens...
or
 Warm water vepeur in fhe geggates come into contact with the cool lens.

... tosi heat 1o the surface and lurnad to water droplats.
or
.. condensed inlo waler droplets.

e e . T R oo o e RS B 8 0O TEee e

“_.o& This will ensure massilexiure of wooden hiock daes not affect distsinca _._..9..3 by the
wooden blockithe results bt

b} | Thedistance moved by the wooden blook is the greatest.

o) |Add more books to the ramp. This will increase e height'of the ramp and increase the

ols - ‘.l..-lui.li.lillw._“v.l ..... - % m M s e f e e s Geiem b Rem e e

GPE ofithe:troliey-which will convert to greater KE of the moving irolley, transferring more
KE fo the wooden block.
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