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For each question from 1 to 28, four options are given. One of them is the correct
answer, Make your choice (1, 2, 3 or 4). Shade the correct oval (1, 2, 3 or 4) on the .

Optical Answer Sheet. (56 Marks)
1 -Study.the table below. Key V: present
Function Parts of the human digestive system
| P Q R S
Digestion takes place N V
Digestion is completed N
Removes water from food N

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

\

(1) P
(2) P
(3) P
(4) S

OOl o a

2 The diagram below shows the gills and the nostril of a fish.

nostril

gills

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

(1) Gills and nostril carry out similar functions.
(2) Gills are part of the circulatory system of a fish.
(3) Gills are part of the respiratory system of a fish.

(4) Gills take in carbon dioxide and give out oxygen.

www.sgexam.com



www.sgexam.com

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

The diagram below shows how blood flows in certain parts of the human
body. W, X, Y and Z represent the blood vessels at different parts of the

human body.

W

X

X

lungs’

Cther parts

of the body

B

Y

Z

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

A

(1)

amount
of
oxygen

(2)

amount
of
oxygen

blood samples

By

(3)

amount
of
oxygen

blood samples

@ 4

amount
of

oxygen

blood samples

blood samples
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The graph shows the volume of air in the lungs of a person at rest, over a
period of 8 seconds.

2.57
wlume of ai>?] N
in lungs
(liters) 1.5+ ‘
1.0 . , 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) 2.57
volume of 2.0
air in lungs
(liters) 1.57
1.0 ! T time (s)
0 4
2) : 2.5,
2.0
volume of
airin lungs /\/\/\/\
(liters) 1.5
1.0 Y 1time (s)
0 4 8
(3) 2.5-
L A VaVAVAVAVAVAVA
air in lungs
(liters) 1.5
1.0 o '4 ; time (s)
4
) 2.5+
volume of 2.0,
air in lungs
(liters) 1.5
1.0 ¥ y time (s)
0 4 8
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The diagram below shows the stem of a tree with its outer ring removed at Z.
After some time, the stem was swollen at point P.

What is transported to the part labelled 27

(1) food only

(2) water and food

(3) food and mineral salts
(4) water and mineral salts

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

water and mineral salts

oxygen and carbon dioxide
substances in one direction
substances through the blood vessels

OO W

(1) Aonly

(2) Aand D only
(3) B and Conly
(4) A, B and Donly
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Which diagram below correctly shows the movement of water in plants?

M roots > stem »  leaves
(2) ~ prests < > stem > leaves
(3) roots ok | stem | 1 leaves
(4) roots > stem *I  leaves

L

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

() A
(2) B
(3) C
(4) D
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9 In an experiment, three transparent jars, Q, Rand 8, were set up as shown in
the dragram

air from : ~
green p{ant bell jar

lungs
[
Q R S
air breathed into  jar left in sunlight jar left open for
the jarfor5 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 least
(1) Q R
(2) S R
(3) Q | S
(4) R S

10 The same type of organisms living and reproducmg in a particular place is
called a/an .

(1) habitat

(2) organism
(3) population
(4) community
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_ leaves

caterpillars

A\ 4

frogs

v

A4

shakes

if aii'the"“s'nake‘s”a‘re"k‘ili‘ed;‘"what‘Wilt be the effect on the number of the other

organisms in the food chain?

Leaves Caterpillars Frcgs
(1) increase increase | decrease
(2) decrease decrease increase
3) decrease increase decrease
(4) increase decrease increase

12 Study the incomplete food chain.

3 Organism A —————— Organism B

Which one of the following 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 electromagnet is reversed when
the positive termma§ (+) and negative termmat( ) of the battery is connected
in.an opposite way.”
The diagrams.below, A, B, C and D show how the electromagnet is
connected and how a bar magnet or iron bar moves when it is brought near
an electromagnet.
iron nail coiled wire
N S ————>
wire
Diagram A
= +— S N
4 -1 ]
Diagram B
iron bar
Diagram C
et S N —
- +p-
Diagram D
Which diagrams supports his hypothesis?
(1) Aand B
(2) Aand C
(3)y BandC
(4) Band D
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14 Ali had four wooden frames, P, Q, R and S, as shown below.

frame P - frame Q : frame R - © frame S

| 16c 16c

. <
16 cm 16 cm 16 cm 16 cm

v

He hung the wooden frames between a lamp and a screen. The shadows
formed on the screen are as shown.

/T

X wooden frame

screen shadow on screen

Which wooden-frame was hung at position X?
(1) P
(2) Q
(3) R
(4) S

10
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A copper rod, glass rod and wooden rod are used in each of the two circuits, P

and Q as shown below.

circuit P circuit Q rod
Which of the above circuit(s) would the bulb light up?

i
i

(1) Ponly

(2) Qonly

(3) BothPand Q

(4) None of the circuits

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 mud helps animal J?

(1) It reduces heat lost to the air.

(2) It loses heat to animal J faster.

(3) It loses heat to the surrounding air slower.

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

11
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17 Study the diagram which shows how water exists at different temperatures, E,

F and G, as ice is heated over a period of time.

F°C

-]

ice + water

water + steam

G °C ’

time as water is heated

e
H i i -

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

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

18 Johnson listed some sources of energy and their forms of energy. Which one

of the following is not correct?

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

12 -
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Ravinder had two identical solid cylinders. He drilled 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.

Mso!id' cylfnder
hollow
cylinder

Which one of the following 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.

Study the energy conversion below.

Potential Energy —— Kinetic Energy ———» Electrical Energy

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

(1) Using a handphone

(2) Switching on a television

(3) Spinning a bicycle dynamo

(4) Typing on a computer keyboard

13
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21 A ball is thrown as shown below.

basketball net

Which graph shows the kinetic energy of the ball at points K, L and M?

(1) (2)
Kinetic energy Kinetic energy
(units) (units)

K
(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.

e Battery. Percentage of useful energy (%)
R S 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 héat e;*nergy.

(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

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 force?

(1) Change in state
(2) Change in shape
(3) Change in'speed
(4) Change in direction

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

key
foy car

ramp

What forcels is/are 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 springs, X and Y, as shown
below!

spring Y

Yt
",
Yoo
(Sned)

2kg

Which of the statements is trug?

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

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

(3) Spring Y will not return to its original length when object E is removed.
(4) More 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.

length of spring (cm)
R spring A .

. 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) SpringAis lesé stiff than spring B.

(3) Spring A is 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.
spring balance and weighing scale is shown in the table

The readings on both

below.
 —1 )
gg spring
i balance
magnet G\
N Reading on Reading on
] spring weighing
S balance (N) scale (N)
distance, D A T
{cm) v . 25 40
. S
magnet H T\,— weighing
— scale
; C::)%/ |

{

]

Miriam moved the spring balance downwards, which reduced the distance, D.
Which of the following shows the likely readings on the spring balance and

weighing scale?

(1) Reading on | Reading on (2) Reading on | Reading on
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

18

Go to Booklet B
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For questions 29 to 40, write your answers in the space provided. (44 Marks)

29 Lungs in the human body have mény tiny.air sacs to increase efficiency of
gaseous exchange The diagram below shows how exchange of gasses
oceurs-at-one air sac in the lung as blood flows in and out through the blood
vessel.

\\ ~airsacin the lung

dioxide oXygen blqod out

(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 lungs. 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
Smoker 25 3

(b}  Based on the table, what is the relationship between the number of air
sacs in the lungs and the breathing rate? -1}

(c)  Explain why a smoker’s breatning rate is higher than a non-smoker. [2]

www.sgexam.com
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30 The diagram below shows a plant with its stem partially broken.

(a)

leaf A stem partially

broken

What will happen to leaf A after some time? Explair-why. [2]

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

(b)

Lili is given the following materials as shown below.

e A cup of oil

o A cup of red dye
e A plastic bag

o A paper bag

o A string

Given the following materials, draw and label the materials to
complete her experimental set-up above. You do not need to use all
the materials. 2]

www.sgexam.com



31

www.sgexam.com

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

Roger observed three types of cells, A, B and C, under a microscope. He
recorded his observations in the table below. A tick (V) indicates the presence
of the cell part. )

Cell part Cell A CellB CellC
“"Nucleus N v R
Cell membrane N v R
Chloroplast , A N
Cell wall N

(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 a root hair cell after observing it under a
microscope.

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

(c) Howdoes thé\protrusion help the root hair cell to carry out its function?

(1l

(d)  Cell Cis a single-celF-organism. Explain why the organism needs to
move towards a light source to survive. [1]

www.sgexam.com
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An experiment was conducted to investigate the effect of two different
conditions on the rate of photosynthesis of a water plant.

inverted

test-tube

funnel

water plant

gas

water

support

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

different conditions. The table below shows the results.

Conditions
T Number of bubbles of
Test | s there light? Is carbon dioxide added oxygen per minute
to the water?

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.

(1]

(b) Identify the gas collected in the inverted test-tube. [1]

(¢}  Explain why the water plant in Test 1 could carry out photosynthesis
although more carbon dioxide was not added to the water. (1]

(d) Whatis the conclusion of the investigation based on the results in-

Test 1 and Test 37

(11

(e} ~ Suggest a way to increase the rate of photosynthesis in the set-up
other than changing the two conditions stated in the table above? [1]
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33 The diagram below shows three types of caterpillars, B, C and D, with
different body patterns.

rﬂ."h

B

The above caterpillars are found on Plant X. Plant X has two types of leaves,
~J-andi<as shown below.
K dhg L

(a) Which type of caterpillar, B, C or D is likely to be found most on leaf K?
Explain your answer. [1]

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

shown below.

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

Tick (V) the correct answer in the boxes below. [1]
Population size of Increase Decrease
(i) B
(i) C ‘ )
iii) D J

Both birds and frogs feed on caterpillar D.
(c)  Draw a food web below in the box to show the food relationships of the
leaves, birds, caterpillar D and frogs. (1]
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Camels live in extreme hot places.

(a)  Tick () two features that help the camel to live in an extreme hot
conditions. [1]

Features Tick (V)
thick lips

long legs
padded feet

long eyelashes

(b)  Explain how the two features you have ticked help the camel to survive

in the extreme hot conditions. [2]
Feature 1:
How it helps:
Feature 2:
How it helps:
7
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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.

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

(a)  Complete the circuit below to show how the condition can be met. [3]

8

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 switches. (1]
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The picture shows dew drops formed on a leaf in the morning after a cold
night. ’

dew drops

{a) Destfibe how the dew drops are formed on the leaf. 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

(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

www.sgexam.com
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37 A toy 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 ;

(c <

sand pit

foy cannon
distance, D, travelled by the ball (cm)
S (cm) 6 5 4 3
D (cm) 15 23 31 39
(a)  Whatis the aim of the above experiment? {1]

(b) A bell is now hung in the air above the sand pit, 25cm from the toy
cannon. When S is lesser than 4cm, the ball will hit the bell before
dropping on the sand pit.

length of /_,*\ \Y
spring, S 5, 4

toy cannon

7

distance travelled by the ball, 25cm

Using conversions of energy, explain why the ball does not go further

than 25cm when it hits the bell, even when the spring is compressed
more. [2]

10
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38 Farmers set up solar watering systems to water their vegetables automatically.
Solar panels are connected to electric water pump. The water pump ‘draws
water up from the well to water the vegetable plots.

4 .
CY |
A

v
sun

solar panel

\ water spout

inlet water ~ outlet water
pipe pipe

(a) Complete the energy conversion of the watering system. [2]

{i) Solar panel and electric water pump:

Electrical
? > energy
of the Sun of the circuit of the water
at the solar in the solar pump
panel panel

(iiy  Water from the well to the water outlet pipe:

— —p
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]

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

parachute

Force:

Joyce

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

spring balance

direction of puil

material J

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 >
Force applied to get the
material start moving (units) 48 34 67 86

(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 adjustable to suit
different head size.

stopper

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

[2]

End of paper
13
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29a | Heart

29b | As the number of air sacs in the lungs decreases, the breathing rate
increases.

29c¢ | A smoker has fewer air sacs, so there is lesser surface area to absorb
oxygen_into the bloodstream from his air sacs, making him breathe faster to
take in same amount of oxygen as a non-smoker.

30a | Leaf A will die. Water-carrying tubes are broken and cannot transport
water from the roots to the leaf.

31c | The protrusion has a large surface area in contact with the soil to absorb
water faster.

31d | It has chloroplasts to trap light and photosynthesise to make food.

33a | C. It has markings similar to leaf K, so it can blend into the surrounding
and not be seen easily by its predator.

34b | It has long legs to keep its body further from the hot sand to reduce heat
gain.
It has padded feet to reduce heat gain from the hot sand.

36a | Water vapour in the surrounding air loses heat to the cooler surface of the
leaf and condenses to form water droplet.

36b | Water at the surface will gain heat from the water below the surface to
evaporate, so the remaining hot water in the cup cools down.

37b | When the ball hits the bell, kinetic energy is converted to sound energy so
there 1s less kinetic energy for the ball to move further.

38b | Singapore is sunny so the solar panel will convert light energy from the
Sun to electrical energy, and the electric water pump can work to draw
water from the ground to water the plants for it to continue growing.

40a | Force 1s needed to overcome friction between the materials and the cloth.

40b | Material M. M needs the greatest force to make it start moving along the
ear loop, so it will have the greatest friction to overcome before the mask
will comes loose.
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experimental set-up

b)
Q31) a) Cytoplasm
gy
pr-::ttuswnl__
b)

c) Protrusion increase exposed surface area to the seil and absorb
water faster.
d) Cell C has chloroplast which contains chlorophyll to absorb light to

make food.

Q32) a) Test2(0)
Test 4 (0)

b) Oxygen

¢) There will still be some carbon dioxide inside thus
photosynthesis can take place.

d) In order for photosynthesis to take place, there must be light
and when more carbon dioxide is given, the plant increases its
rate of photosynthesis.

e) Add more water plants.

Q33) a) Caterpiliar ¢ as leaf k has a lot of spots just like caterpillar c.
They have the same body patterns so it can blend into the leaf
k, and predators cannot spot it easily.

b) 1) increase

iy decrease
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lidecrease
Leaf L = catempillar D - frogs
—birds

Q34)

a)

b)

Long legs

Padded feet

Feature 1- Long legs

How it helps: The heat will take very long to travel to his back.
Feature 2: Padded feet

How it helps: The camels feet will not be so hot that it is burnt.

Q35)

15| -
W |

X /"_ _‘\
_—ﬂ’ ' mf::.:ur /
) N/

larmp

Q36)

c)

Water vapour from surroundings lose heat to the colder leaf
and condenses to form (_iew drops.

Water at the surface gain heat from the water below the surface
to evaporate.

When the hot water cools down to room temperature.

Q37)

a) The aim of the experiment is to find out if the length of spring will
affect the distance travelled by the ball.
b) When the ball hits the bell there is a reducticn in kinetic energy so

the ball does not go past 25cm.

Q38)

a) i) Light energy - Electrical energy
1) Kinetic energy = Potential energy = Kinetic energy
b) The solar panel takes in light energy to be converted into electrical

energy for the water pump to water the plants.

Q39)

1 air resistance

L
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| gravity

Q40)

a) As friction and gravity will not allow the materials to be easily

moved.

b) Material M as it would make the mask be most fitting to all head

sizes.
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