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-Fm" each. question -from 1 to 28, four options are given. One of them is the comect

answer. Make your choice (1, 2, 3 or 4), Shade the correct oval {1, 2,3 or4) on the

Optical Answer Sheet. {56 Marks)
1 Study the table below. : Key +: present
IF"“G'ﬂ‘D“ ‘ Parts of the human digesfive system
| P | @ [ R 3
Digestion takes place N N
Digestion is completed ‘ v
Removes water from food v

Which one of the foliowing correctly matches the functions to‘the three parts
of the human digestive system as shown below?

(1) P R
(2} P Q
[®) P Q
(4) S Q-
2 The diagram below shows the gills and the nostri] of a fish.
nostril

gills

Which of the following about the gills of a fish is true?

(1} Gills and nostril camry out similar functions.

{2) Gills are part of the circulatory system of a fish.
(3) Gllis are part of the respiratory system of a fish.
(4) Gills take in carbon dioxide and give out oxygen.
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The diagram below shows how blood flows in certain parts of the human
hedy. W, X, Y and Z represent the blood vessels at different parts of the

human body.

w

X

h 4

lungs

|

v

heart

i

Other parts of the body

i

Y

zZ

Which graph shows the correct amotint of oxygen in each blood sample?

A

(1)

(2}

amount
of
oxygen

(3)

amount
of

oxygen

" blood samples

> blood samples

@ 4

amount
of
oxygen

blood samyples

blood san ples
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The graph shows the volume of air in the lungs of a person at

period of 8 seconds.

2.57

volume of air®- ] _
in lungs '
{liters) 1.57
1.0 oy — time_ (s)
0 4 8

Which graph shows the volume of air in the lungs of the same person

immediately after exercise over a period of 8 seconds?

(1)
volume of
air in lungs
{liters)
1.0 ¥ t  time (s)
0 4
2) -t
volume of 2'0’ _ : '
airinlungs /\/\/\/\
{liters) 1.54 _ ‘
1-0 ] 3 time (S)
: 0 4
(3) : 25.
vome of 299~ A AAANAAN
air in lungs
(liters) 1.5
1.0 7 T
time (s
0 4 (=)
4 .
“ 2.5-
volume of 2:0-
air in lungs
(liters) 1.54
1.0 v - time (s)
0 4 8 '

rest, over a
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5 ° The diagram below shows the stem of a tree with its auter rifig removed at Z.
After some time, the stem was swolien at point P. :

What is transported to the part labelled 27

(1) food only

(2) water and food

(3) food and mineral salis
{4) water and mineral saits

6 Both human circulatory system and plant transport system are similar as they
transport . '

A water and mineral saits

B oxygen and carbon dioxide

C substances in ohe direction

D substances through the bloed vessels

(1) Aonly
(2) A and D only

(3) B and C only
{4) A, B and D only
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Which diagram below correctly shows the movement of water in-plﬁnts?

(1)  “roots ster —  Jeaves
(2 roots  [q I stem | | —
(3) roots stem : . leaves
(4) roots ' »  stem . *  leaves

1 | i

The diagram shows a leaf cell, Which part carries out photosynthesis?

(1):A - s C
(2) B | |
@ c

4D
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9 ' In an experiment, three transparent jars, Q, R and 8, were set up as shown in
the diagram. :

air from

lungs . bell jar

Stop r

green plant

/)

Q R S
air breathed into”  jar left in sunlight  jar left open for
the jar for 5 min  for 8 hours 8 hours

At the end of the experiment, which bell jar has the greatest and the least
amount of carbon dioxide respectively?

Volume of carbon dioxide
greatest ' jeast
(1) Q R
(2) S R
(3) Q ' S
| (4) R S

10 The same type of organisms living and reproducing in a particular place is
called afan - .

(1) habitat
(2) organism
(3) population
(4) community
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11 The diagram shows a food chain.
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leaves

¥

caterpillars

frogs'_‘

¥

‘snakes

If all the snakes are killed, what will be the effect on the number of the other.
organisms in the food chain?

Leaves- Caterpillars Frogs
(1) ] increase increase decrease
(2) ~ decrease decrease increase
{(3) decrease increase decrease

(4) increase decrease increa‘g,e-

12 Study the incompilete food chain.

———— Organism A ————— Qrganism

Which oné of the foliowing is needed to complete the above food chain?

(1) Sun

(2) Prey

(3) Producer

{4) Consumer
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Randy wrote a hypothesis: “The poles of an el
| (+) and negative terminal
in an opposite way.”
The diagrams below,
connected and how a bar

the positive termina

an electromagnet.

Rosyth School/Mid-Year Examination/ Science/P6/2021

sctromagnet is reversed when .
() of the battery is connected

A, B, C and D, show how the electromagnét is
magnet or iron bar moves when it is brought near

jron nail coiled wire
wire
Diagram A \baﬁery
f—— ]
Diagram B
D iron bar
+
Diagram C
Diagram D

Which diagrams supports his hypothesis?

(1) Aand B
{2) Aand C
{3y BandC
(4) Band D
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14 - Al had fourwooden frames, P, @, R and S, as shown below.

frame P - frameQ frame R

16cm 16¢

g . ‘",:_.
16 cmy 16 cm 16'¢m

'framg.- L

16¢

16 cm

He hung the wooden frames between a lamp anc_t'a screen. The shadows

formed on the screen are as shown.

A T T s o T, o e, o v e e

T\
5 GEEE.

wooden frame

streen

Which wooden frame wa.,é_- hung at position X7
(P

(2) @

(3) R

(4) s

10

shadow orL screen
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15 A cop;ier rod, glass rod and wooden rod are used in each of the two circuits, P
and Q as shown below. :

g

circuit P circuit Q d

Which of the above circuit(s) would the bulb light up?
(1) P only
" {2) Qonly
(3) Both P and G
{4) None of the circuits

16  Animal J lives in a hot condition and it likes to cover itself with mud.

animal J

mud

Which of the following explains how the mugd helps animal J?

(1) it reduces heat lost to the air.

(2) It loses heatto animal J faster.

(3} 1t loses heat to the surrounding air slower.

(4) The water in the mud gains heat from animal J.

44



17

18

Rosyth School/Mid-Year Examination/ Science/P6/2021

Study the diagram which shows how water exists at different temperatures, E,
F and G, as ice is healed over a pericd of time. '

E°C
ice +water

F°C

GO

water + steam

time as water is heated

]

1 ¥ L

Which of the following shows the temperature for E, F and G in the diagram

“above?
E °C F°C G°C
(1) . 90 100
2) 0 100 120
(3) 0 100 100
(4) 10 100 120

Johnson liéted some sources of ene

of the following is not corréct?

rgy and their forms of energy. Which one

Source of energy Form of energy
1) Wind  Kinetic -
1 (2) Sun Heat and Light
) Food  Potential
(@ Battery Electrical

12
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19 Ravinder had two identical solid cylinders. He drilied a hole through one of the
cylinders and made it hollow in the middle. Then he released both cylinders,
hollow and solid, from the top of the ramp as shown below. '

solid cylinder

hollow
cylinder

Which one of the folio*jving is the same for both the cylinders in the

experiment?

(1) Gravitational force acting on both cylinders.

{2) Potential energy possessed by the cylinders at the top of the ramp.

(3) Friction between the surface of the cylinders and the surface of the ramp.

(4) Kinetic energy possessed by the cylinders when the cylinders are resting
on the ground.

20 Study the energy conversion below.

Potential Energy —~—— Kinetic Energy ———— Electrical Energy

Which one of the following can represent the energy conversion cormrectly?

(1) Using a handphone

(2) Switching on a television

(3) Spinning a bicycle dynamo_

(4) Typing on a computer keyboard

43
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21 Ahballis thrown 2s shown below.

basketball net

Which graph shows the kinetic energy of the ball at points K, L and
(1 @)
Kinetic energy Kinetic energy
{units) (units)

nee/PB/2021

M?

K L M K L M
(3) (4)
Kinetic energy Kinetic energy

(units) (units)

14
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The table shows the percentage of useful energy released from three types of
batteries, R,S, and T. Each battery is charged to 100 units. - '

Batte.ry Percentage of useful energy {%) « |
R | 70
S 85
T 90

The batteries are used in similar electric cars to move them.

Using the information above, which statement is correct?

(1) Battery T generates the most amount of heat energy.

(2) Battery T will take the longest time to charge to 100 units.

(3) Battery R converts the potential energy to least electrical energy.

(4) Battery S will allow the electric car to travel more distance than Battery T.

Stacie throws a ball downwards to hit on the net. Then the ball bounces up
after it has hit the net.

ball _,_.

N\

~
=

net

What force causes the ball to bounce up after it has hit the net?

(1) pulling force from the net
(2) pulling force from the ball
{3) pushing force from the net
(4) pushing force from the ball

15
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. Which of the following is not an effect of forcé?

(1) Change in state
{2) Change inshape
{3) Change in speed

{4) Change in direction

A toy car is stationary on a slope as shown below.

key
toy car

ramp

nce/P6/2021

What force/s isfare acting on the toy car when it is stationary on the slope?

(1) Frictional force only
(2) Gravitational force only .
{3} Frictional force and gravitational force only

(4) Frictional force, gravitational force and elastic spring force

16
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26 Two objects, D and E of 2kg each, are hung on two s;:;rings, X and Y, as shown
below. : ;

}

TN

LA

spring X

¥

N
.y
i

o

Which of the statements is true?

(1) There is more gravitational force acting on object E than object D.

(2) There is more elastic spring force acting on object D than object E.

(3) Spring Y wiil not retum to its original length when object E is removed.
(4) Mare force is needed to extend spring X to the same length as spring Y.

27  Weights are added to two springs of the same material.
The length of the springs, as weights are added, are shown in the graph.

{ength of spring (cm)
1 o spring A
L — spring B
number of
= weights added

' Based on the graph, what cannot be concluded about spring A and B?

(1) Spring A is stiffer than spring B.

(2) Spring A is less stiff than spring B.
(3) Spring A s less elastic than spring B.
(4) Spring A is more elastic than spring B.

17
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28 Miriam set up an experiment using two identical bar magnets, G and H. Magnet
G is hanging on a spring balance and magnet H is placed on a weighing scale.

The readings on both spring balance and weighing scale is shown in the table -
below.
spring
balance
magnet G\ A
Reading on Reading on
spring ‘weighing
balance (N) | scale {N)
distance, D '
(om) & 25 ‘ 40
tH {5
meaghe _N" ‘weighing
‘ : — scale
_EC:izaﬁf“”

i — i |

Miriam moved the spring balance downwards, which reduced the distance, D.
Which of the foilowing shows the likely readings on the spring balance and
~ weighing scale?

(1) Reading on | Reading on (2) Reading on Reading oh
spring weighing spring weighing
balance (N} | scale (N) | balance {N) |scale (N)

25 40 | 20 30 |

(3) {4) . - :

. | Reading on | Reading on Reading on | Reading on
spring weighing spring weighing
balance (N} | scale (N) balance (N) | scale (N)

30 45 20 45
Go to Booklet B

18
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For questions 28 to 40, write your answers in the space provided. - (44 Marks)

29

t.ungs in the human body have many tihy air sacs to increase efficiency of
gaseous exchange. The diagram beiow shows how exchange of gasses
occurs at one air sac in the fung as bicod flows in and out through the blood
vessel.

blaod in

air sac in the lung

blood out

.‘"‘—} blood X

(a)  Which organ will blood X flow to immediately in the human body? [1]

It is found that cigarette smoke damages the walls of the air sacs and thus
reduces the number of air sacs in the tungs. The table shows the average
breathing rate of a smoker and a non-smoker and the average number of air
sacs found in a part of their lungs respectively.

Average breathing rate Average number of air

(breaths per min) sacs found in a part of the
. lung
Non-smoker | " 15 20
émoker ) 25 3

{b) Based on the table, what is the relationship between the number of air
sacs in the lungs and the breathing rate? 0 11

()  Explain why a smoker's breathing rate is higher than a non-smoker. 2]
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30 The.diagram below shows'a plant with its stem partially broken.

leaf A stem partially

broken

(@) What will happen to leaf A after some time? Explain why. 12}

Lili wanted to conduct an investigation to find out if roots take in water.
She prepared a control set-up and an incomplete experimental set-up
as shown.

control set-up experimental set-up

Lili is given the foliowing materials as shown below.

e A cupofoil

» A cupofred dye
* Aplastic bag

s A paperbag

e Asltring

{b)  Given the following imaterials, draw and label the materials to
complete her experimental set-up above. You do not need to use af
the materials. _ {2
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31 . Roger observed three t&pes of cells, A, B and C under a microscope. He.
racorded his observations in the tabie below. A tick (V) indicates the presence

of the cell part.

Cell part Cell A CellB | CelC
Nucleus + wl v
Cell membrane v ~ y
Chloroplast R
Cell wall ' v

{a) Name a cell part found in cells, A, B and C, that is not shown in the
table above. 1

Roger drew Cell B which is & root hair cell after obsenving it under a
microscops.

protrusion

(b) One part of Cell B is missing from the diagram. Draw the missing part
and label it in the diagram above. [1]

(¢) Howdoesthe protrusion help the root hair cell to carry out its function?
< M

(d) CellCisa single-cell organism. Explain why the organism needs o
move towards a Eight source to survive. ¥}

BP-~556



32

An experiment was conducted to invés‘tigat'e the effect of two different
‘conditions on the rate of photosynthesis of a water plant.

Rosyth School/Mid-Year Examination/ Science

gas
inverted -
test-tube
' water
fun‘nel
water plant support

The number of bubbles produced in one minute was counted under four

different conditions. The table below shows the results.

/P6/2021

Conditions Niiimber of bbb}
Test| is there light? |'® °a’tb::‘h‘;i;’:;‘:,§‘dded oxygen por minute
1 present no 2
2 absent no
3 present yes 20
4 absent yes

(a) Predict the results for Test 2 and Test 4 by filling in the boxes in the

table above.

11

(b) dentify the gas coliected in the inverted test-tube. M
(c) ' Explain why the water plant in Test 1 could carry out photosynthesis

although more carbon dioxide was not added to the water., 1

{d) What is the conclusion of the investigation based on the results in

Test 1 and Test 37

(1]

(e}  Suggest a way to increasé the rate of photosynthesis in the sej~up
other than changing the two conditions stated in the table abo

a’?

1]
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The diagram below shows three types of caterpiliars, fB, C and D, with
different body patterns, . o |

B

The above caterpillars are found on Plant X. Plant X has two types of leaves,
4 and K as shown below.

K L
leaf K

{a} Which type of caterpillar, B, Cor D is likely to be found most on leaf K?
Explain your answer. [1]

Due to some reasons, ali the leaves of plant X lost their patterns as

shown below.

(b)  Whatweuld happen to the population size of caterpillars B, C and D?

Tick {¥) the correct answer in the boxes below. ol

Population size of Increase Decrease:

(i) B '
(i) C
(if) D

Both birds a:nd frogs feed on caterpiliar D.
{c) Draw a food web below in the box o show the food relationships of the

|eaves, birds, caterpillar D and frogs. : i
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Camefs five in extreme hot ptaces.

(a)

{h)

Rosyth SchooliMid-Year Examination/ Scien

Tick (V) two features that help the camel to live in an extreme
conditions. ‘

ce/PB/2021

hot
]

Features Tick ()

thick lips

long legs

padded feet

long eyelashes

Explain how the two features you have ticked help the camel
in the extreme hot conditions.

Feature 1:

How it helps:

to survive

[2]

Feature 2;

How it helps:
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35 The diagram below shows a ceiling fan with a fan motor which moves the fan

blades and a lamp that lights up.

fan motor fan blade

larnp -

Condition: The fan motor and lamp can be operated independently.

(a) Complete the circuit below to show how the condition can be met.

lamp

{b) Indicate where the two switches should be put in your circuit
diagram for the above condition to be met. Use crosses (X) to

represent the swiiches.

3}

(1
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The picture shows dew drops formed on a leaf in the mornmg afte

night

Rosyth School/Mid-Year Examination/ Science

dew drops

Describe how the dew drops are formed on the leaf.

/P6/2021

r a cold

(a) [2]
A cup hot water is shown below. The water at the surface loses heat to the
surrounding air and it has a lower temperature than the water below the
surface.
cooler
water at
the surface ™
warmer
water below
the surface
ETSEEENeE
(b)  Explain how the process of evaporation helps the water below the
surface to cool down. [2}
{c}  When will the cup of hot water stop losing heat? [1]
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37  Atoy cannon has a spring inside to shoot a.ball out. When the ball is pushed
" in, the spring is compressed and the length of the spring is changed. The ball
lands on a sand pit and the distance, D, from the cannon is measured.

length of
spring, S

sand pit
HE o 4 i

G fEralh 2~.

toy cannon
distance, D, travelled by the ball {cm)
S (cm) 8 5 4 3
D {cm) 15 23 31 39
{a) Whatlis the aim of the above experiment? 1

{b) A bell is now hung in the air above the sand pit, 26cm from the toy
cannon. When S is lesser than Acm, the ball will hit the bell hefore
dropping on the sand pit.

fength of T \
spring, S

(om)

toy cannon

distance iravelled by the ball, 25cm

Using conversions of energy, explain why the ball does not go further
than 25cm when it hits the beli, even when the spring is compressed
more. {2

10
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. Farmers set up solar watering systems fo water their vegetables auton
. "Solar panels are connected to eleciric water pump. The water pum

 water up from the well to water the vegstable plots.

T o

- glectric
‘water pump 8

oufiet water

inlet water
i pipe

(a) Complete the energy conversion of the watering system.

i)  Solar panel and electric water pump:

/P6/2021

natically.:
1p draws

[2]

s Electrica
| _ energy
of the Sun of the circuit of the water
at the solar in the solar pump
panel panel
(ii)  Water from the well to the water outlet pipe:
e e
of the water of the water - of the water
moving up at the top of in the outlet
in the inlet . the well pipe
pipe ‘
(Question 38 continues next page)

11
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(b)  Explain how the solar watering system will benefit vegetables in sunny
Singapore during the dry season. - 2]

39 Joyce, a parachutist, used a parachute to slow her fall after descending from
an aircraft.

In the diagram below, do the following: {2]

{iy  Draw arrows to show the direction of the forces acting on Joyce.
(i) Name the forces represented by each arrow respectively.

parachute Force:

Force:

Joyce

12
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Jane pulled material J across a cotton cloth and measured the force nee ded to
get it start moving.

spring balance

direction of puil

cotton cloth .

The procedure was repeated with materials K, L and M of the same mass and
shape. The results were shown in the table below.

Material | J K L M
Force applied ta get the
material start moving {units) SR U e

(a) Whyis a force needed to pull the materials across the cloth? 1

Face masks with ear loops that are too long often slides down from the nose.

Stopper can be fitted on the ear loops to make the ear loops adjustabie to suit
different head size.

stopper

(b)  Which material is most suitable for making the stopper? Explain why.
121

End of paper
13
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Q29 a) Heart
b) As the number of air sacs found in a part of the lung increases, the
breathing rate decreases.
¢} A smoker has fewer air sacs, so less oxygen is absorbed into the
bloodstream from his air sacs, making him breathe faster to take
in the same amount of oxygen as a non-smoker. T
Q30 a) Leaf A will die. Water absorbed by the roots will not be able to be
transported to leaf A as the xylem had broke.
b)
Q31 a) Cytoplasm
b)
s ‘ ok tucdees
c) It has a greater exposed surface area in contact with the moist soil
50 it can absarb more water at a faster rate.
;
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d).

Cell C has chioroptast. It needs to move towards a light source so
the chlorophyll in the chloroplasts can trap light to make food and
photosynthesis. - .

Q32

b)

c)
d)

“2:0

4:0

Oxygen

There was already some dissolved carbon dioxide in the water.
As the amount of carbon dioxide increases. The rate of
photosynthesis increases. ey

Increase the temperature at the place where the set-up is placed
at.

Q33

Caterpillar C. Caterpillar C has dots on its body just like leaf k.
Staying on leaf k can protect caterpillar C as it can ¢amouflage and
be less easily spotted by predators.

i) B : increase

ji) C : decrease

iii) D : decrease

o Bieds
T

Freas

L'Eo\te!:.—-ﬂ-* foterpney ©

Q343

Long legs , Padded feet

Feature 1:long legs

How it helps:

It helps the camel move more comfortably as it reduces surface
area in contact with the hot sand.

Feature 2 : padded feet

It has padded feet to reduce heat gain from the hot sand.

Q3s

b)

wer |
Swg

i

ey 1’

-

Tarng

Q36

b)

c)

Water vapour in the surrounding air touches the cooler surface at
the leaf, lose heat and condensed into dew drops.

Woater at the surface will gain heat from the water below the
surface to evaporated, so the remain in hot water in the cup cools
down. :

When the hot water reach the room temperature.

Q37

a}

To find out if the length of spring affect the distance travelled by
the ball.
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b} The kinetic energy of the ball that allows it to fly furtﬁe;.r is now
converted to heat and sound energy when it hits the bell. So , with

- less kinetic energy to move forward it bell.

Q38 a) {i}: Iight energy - electrical energy —» electrical energy o
(i) : kinetic energy—gravitational potential energy—kinetic energy
b} Singapore is sunny so the solar panel will convert light energy to
electrical energy so the electrical water pump can run to draw
water from the ground to water the piants to continue growing.
Q39 I =8 Forcg ' Priqfiona Foncie
i) '
ii) -y (] e Ferce » ¢ puni ‘f‘m‘;o nal Forre
a) Force is needed to overcome friction between the materials and

Q40

b)

the cioth. ‘

Material M. M needs the greatest force to make it start moving

aloong the ear loop. So it will have the greatest frictio
overcome before the mask will comes loose.

n to
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