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1

Section A (30 marks)

Answer all questions.
Shade your answers in the OTAS provided.

Which of the following describes an unacceptable scientific attitude?

ooOom>»

repeating an experiment

recording the observations without making any changes

changing the observations to agree with the experimental results

constructing a hypothesis before carrying out an experiment to determine whether the
results agree with the hypothesis

Which of the following is not an S| unit?

ocoow>»

°C
m
s
Pa

The mass of a full bottle of oil is 1.30 kg. When exactly half the oil has been used, the mass of
the bottle with the remaining oil is 0.90 kg.

What is the initial mass of the oil only?

A
B
c
D

0.40 kg
0.45 kg
0.75 kg
0.80 kg

Which of the following does not explain why glass is chosen to make beakers?

oom>»

They have high melting point.
They have high density.
They are transparent.

They are waterproof.

[Turn over
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5 The diagram shows the thickness of a book measured using a pair of Vernier calipers.

T
lllll‘llll‘

0 5 10

What is the thickness of the book?

A 3.04 cm
B 3.14 cm
c 3.40 cm
D 3.44 cm

6 A student took three balls with densities of 0.9 g/cm?®, 1.1 g/cm®and 1.3 g/cm?® respectively. He
immersed the balls in four beakers containing different liquids.

The densities of the four different liquids are shown in the table below.

liquid density (g/cm®)
oil 0.8
water 1.0
corn syrup 1.4
mercury 13.6

He noted the positions of the balls in the different liquids as shown in the figure below.

Which beaker contains water?

7  The chemical formula for ethanoic acid is CH,COOH.

How many different elements are present in the compound?

o0Ow>»
(< N
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8 An element has a high melting point, is ductile and is a good conductor of electricity.

Where is this element likely to be found in the Periodic table?

A D

9  Which of the following about alloys is true?

It can be made from different proportions of metals.

It can be separated into their individual metals by chemical reactions only.
It has a fixed melting and boiling point.

It has different properties as its constituent elements.

oOOw>»

10 A student is trying to dissolve 60 g of solid X in 100 mL of water.

The graph below shows how temperature affects the solubility of solid X in 100 mL of water.

100
90 )
80

70

60 /
Maximum mass of 50
solid X dissolved / g 40 /

30

20 //

10

0 e
0 20 40 60 80

Temperature / °C

At what temperature would she be left with 20 g of undissolved solid X7

A 15°C
B 40°C
C 60°C
D 70°C

[Turn over
LS/ME/N0/20

135



11 Four food dyes, W, X, Y and Z, are tested to analyse whether they are free from banned

chemicals.
& L ] & *
®
L ] -
® 3 L ]
W X Y Z banned
chemical

Which of the food dye(s) contain(s) the banned chemical?

A Yonly

B WandZonly

C XandY only

D All of the above

12 Which statement explains why substances can be separated using paper chromatography?

They have different colours.
They have different densities.
They have different mass.
They have different solubilities.

o0Omw>

13 A mixture containing substances X and Y is placed in different solvents. The mixture is then
filtered using filter paper. The results of the filtration are shown in diagrams 1 and 2.

n o

- substance Y

‘ - alcohol and
A substance X

diagram 1 diagram 2

~-
{

: S

Which of the following statements cannot be concluded from the experiment?

Substance X forms a suspension in alcohol.
Substance X is soluble in alcohol.

Substance Y is insoluble in both water and alcohol.
Water cannot dissolve both substances X and Y.

oow>»
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14 A student wants to separate a substance using simple distillation. The water that runs through
the water jacket of the condenser is about 25 °C.

Which substance can be obtained by the condenser?

melting point boiling point
A -78 -33
B -7 59
o] 52 300
D 113 184

15 Which process best represents water molecules gaining kinetic energy to move freely, rapidly
and far apart?

A B
ice water | steam
S T e
c D

16 Which diagram shows the arrangement of particles inside a balloon filled with a mixture of helium
and argon?

Key
» helium atom
O argon atom

[Turn over
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17

18

19

Which of the following explains why there is a change in density when a liquid turns into a gas?

A change in the arrangement of particles

B change in the distance between particles
C change in the mass of particles

D change in the size of particles

A piece of Visking tubing is filled with starch solution and placed in a boiling tube containing
water. A few drops of iodine solution were then added to the water in the boiling tube and left to
stand for 20 minutes.

In the presence of starch, iodine solution turns from yellowish-brown to blue-black.

iodine solution

4
20 minutes later
water ﬁ X
starch
solution —

Which of the following shows the colour of liquid X and Y after 20 minutes?

liquid X liguid Y
A blue-black blue-black
B blue-black yellowish-brown
Cc yellowish-brown blue-black
D yellowish-brown yellowish-brown
Which of the following shows the process and movement of oxygen in the lungs of humans?
process movement of oxygen
A diffusion blood - lungs
B diffusion lungs = blood
C osmosis blood - lungs
D 0SMosis lungs - blood
LS/MEN0/20
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20 An experiment was carried out to investigate the effect of different concentrations of sugar
solution on potato tissue.

The table below shows the results of the experiment.

sugar solution initial mass of final mass of
(mol/dm?®) potato (g) potato (g)
W 2.29 2.23
X 2.31 2.36
¥ 223 227
Z 218 2.14

Which sugar solution is the most concentrated?

A w
B X
Cc Y
D z

21 The diagram below shows an animal cell.

All the members of the Chan family have blue eyes.

Which part of the cell determines the colour of their eyes?

oow»
N<Xs

[Turn over
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10

22 Which of the following statements is/are true of a cell wall?

I gives cell a regular shape

Il made up of cellulose

Il partially permeable

IV protects cell from mechanical injury

A lonly
B landIVonly
C Il and Il only

D I, Iland IV only

23 Where is light energy trapped in plant cells?

chloroplast
cytoplasm
nucleus
vacuole

OO m>»

24 Which diagram shows the branches of a dichotomous key used to classify five organisms?

A B

| |
[ ] T

LS/1E/10/20
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11

25 The diagram below shows the pyramid of energy consisting of green plant, eagle, mouse and
snake.

3 \
/T
.’I/ 2 \\
/ N
1 \

Which organism is most likely to be found in trophic level 27

A eagle

B green plant
C mouse

D snake

26 Which of the following is found at the start of a food chain?

A  producer

B  primary consumer

C secondary consumer
D sun

27 The food web shows feeding relationships in a lake.

snails
algae /
tadpoles /

perch —» pike

All the perch are killed by water pollution.

How will this affect the food web?

algae population snails population tadpoles population pike population
A decrease decrease decrease decrease
B decrease increase increase decrease
C increase increase decrease increase
D increase decrease increase increase
[Turn over
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12

28 Which of the following is true about the force of gravity?

A It changes with mass.

B It changes with location.

C It slows down a moving object.
D Its Sl unitis N/m?

29 The table shows the masses and weights of some objects on the surface of four different planets.

Which planet has greatest gravitational field strength?

mass (kg) weight (N)
A 10 138
B 20 196
C 30 264
D 40 152

30 A chair weighing 20 N stands on four legs, each having an area of contact of 0.001 m?.

area= 0.001 m?

e

What is the pressure of the chair on the floor?

A 5000 Pa

B 50000 Pa
C 20000Pa
D 200000 Pa

LS/MEN0/20
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B1

13

Section B (40 marks)
Answer all questions in the spaces provided.

The diagram below shows a student heating some liquid obtained from the bottle as el

Examiner's

seen in Fig. 1.1. Use

(a)

(i)

(i)

(iif)

Fig. 1.1

Name an apparatus that the student should use to hold the test tube when
heating.

................................................................................................ [1]
State a possible conseqguence of heating the liquid in the bottle.
(1]
State one other safety hazard seen in Fig.1.1.
................................................................................................ [1]
[Turn over
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(b)

(i)

(i)

14

A student suggested the following procedure in lighting the Bunsen
burner.

Hold the lighter right beside the barrel of the Bunsen burner
Click the lighter then on the gas tap

Turn the collar to open the air-hole of the Bunsen burner
Turn the collar to close the air-hole of the Bunsen burner

el A

Correct the mistakes in the procedures and rearrange the steps in correct
sequence.

=] « B I T

Explain why leaving a Bunsen burner unattended with an open air-hole is
more dangerous than with a closed air-hole.

[Total: 7 marks]

LS/MEN0/20
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15

Some properties of four solids, P, Q, R and S are shown in Table 2.1. £

(a)

(b)

Table. 2.1

Examiner's
Use

Substance

Information

P

A grey solid. Remains as a grey solid upon strong heating.

A good conductor of electricity. When it is heated strongly

Q in air, it reacts with oxygen to form one substance.
A blue liquid. When it is distilled, a colourless liquid is
R collected as distillate, leaving behind a blue dye in the
round-bottomed flask.
S A white solid. Heat and light given off when this substance

is formed.

Classify each of the solids as either an element, a compound or a mixture and
complete the table below by placing a tick (v') in one box in each row.

solid

element

compound

mixture

P

Q
R
S

Given that @ and (Qrepresent different types of atoms, draw in the box below
a mixture of an element and a compound.

LS/MEN0/20
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B3

16

Ethanol found in alcoholic drinks has a melting point of -114 °C and a boiling point of

78 °C.

(a) Sketch a
-120 °C.

temperature-time graph when ethanol is cooled from 100 °C to

Indicate the melting and boiling points on the temperature axis.

Temperature/°C

4

h

» Time/ mins

LS/ME/M0/20

146

For
Examiner's
Use

(2]



17

(b) Fig. 3.1 shows an experiment using a gas syringe.

ethanol

seal

’
7

gas syringe plunger
Fig. 3.1

The gas syringe is filled with ethanol at different temperatures. The plunger is
then pushed towards the seal of the syringe. The final volume is recorded in

Table 3.1.
Table 3.1
temperature/ °C initial volume final valume
(before push) / cm® | (after push) / cm?
X 50.0 41.8
50.0 50.0
Z 50.0 49.0

(i) Based on your understanding of the melting (-114 °C) and boiling (78 °C)
point of ethanol, suggest an appropriate temperature for X, Y and Z when
ethanol is cooled from 100 °C to -120 °C.

-X: T &
N n s “C
A N °C

(ii)  Which temperature (X, Y or Z) is ethanol in gaseous state? Explain your
answer using the particulate nature of mattter.

Examiner's
Use

[3]

[2]

[Turn over

LS/1EN0/20

147



18

(iii) Explain, in terms of particulate nature of matter, why the plunger moves | .7, .
in the opposite direction when the gaseous ethanol inside the syringe is o]
heated.
................................................................................................ [2]
[Total: 9 marks]
Fig 4.1 shows two pieces of apparatus set up to investigate the movement of
substances.
apparatus 1 apparatus 2
A B A B
;J ' water
. 0.
starch -0
molecules \ °,¢°
/ .0,
starch ;
molecules  water partially permeable membrane
Fig 4.1
(a) After one hour, the water level at A and B in apparatus 1 remained the same.
Explain why this is so.
........................................................................................................ [2]

LS/MEN0/20
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19

(b) However in apparatus 2, it was observed that the water level changed. =
Use
Explain if the water level at A would rise, fall or remain the same.
......................................................................................................... [3]
[Total: 5§ marks]
B5 An ecologist was studying the relationship of organisms living in an ocean.
Her observations were recorded below.
¢ Phytoplankton is a producer.
¢ The tunas feed on the phytoplankton as well as the mackerels.
e The sharks are the top predators.
« The lantern fishes that feed on the phytoplankton are eaten by the marlins
and squids.
(a) (i) Based on the observations recorded, complete the food web.
‘ marlin
A r
‘ sunfish
\ 4 '
hytoplankton |
phytoplankton | 2]
[Turn over
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20

(ii) Based on the food web in {a)(i), how many food chains consist of four
trophic levels?

(b) (i) Starting with 2500 kJ of energy in the phytoplankton, calculate the energy,
in kJ, received by the marlin.

ENETgY = ..o

(ii) Two students were discussing about the energy received by sharks when
they feed on the marlins and sunfishes.

2 No. | think sharks
Sharks will get will get more energy
more energy from eating the
from eating the sunfishes.
marlins.

N

Student A Student B

Which student is correct? Explain your answer.

For
Examiner’s
Use

(1]

(3]

[Total: 7 marks]
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The three-toed sloth is a slow-moving mammal found in Central and South America
that spends most of its life living in trees.

Fig. 6.1

The thick, long grey fur of the sloth (as seen in Fig. 6.1) has a green appearance.
Individual hairs of the sloth have grooves in them where water can collect.

Research has shown that the green colour is due to algae living on the fur. These
algae can photosynthesise. This green colour acts as a good camouflage for the sloth
against predators.

Many other species of non-photosynthetic organisms are also found living on the fur.
These include the ticks that feed on the sloth’s blood, and other insects that feed on
the algae in the sloth’s fur.

Thus, the sloth’s fur can be described to be a small ecosystem.

(a) State an abiotic factor that affects this ecosystem (the sloth’s fur).

(b) Based on the information above, describe the various symbiotic relationships
with the sloth.

(i) Mutualism:

(ii) Commensalism:

For
Examiner's
Use

(]

For
Examiner's
Use

(1]

(1]

[Turn over
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22

(ii) Parasitism: s
Use

................................................................................................ 1]

[Total: 4 marks]

Fig. 7.1 shows a block with surfaces labelled A and B.

B 0.1m
A
0.1m
Tm
Fig. 7.1

(a) Given that the block has a mass of 800 g and the gravitational field strength on
Earth is 10 N/kg, calculate the weight of the block.

weight= ... [1]
{b) Calculate the pressure acting on the ground if the block is placed on:

(i) surface A

Pressure = ......cocovvvevvenneenennnnn | [1]

(i) surface B

PrESSUPESS e imsses [1]

LS/1E/10/20
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For

(c) In order to score high points in the Olympic games, divers are trained to dive | c.mers
and enter the water with no splash, which is known as “rip entry dives”. Uon

The amount of pressure generated when the diver enters the water will

determine the amount of splash they create.

Technique A

Based on your understanding in (b), explain why diving technique A creates

lesser splash than diving technique B.

LS/ME/N0/20
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Technique B

[Total: 5 marks]
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Section C (30 marks)
Answer all questions in the spaces provided.

Three substances, X, Y and Z, have been mixed up. A student wants to determine the
identity of the substances through the flowchart below.

(a)

(i)

(ii)

Can it be separated by
physical methods?

T o

Can it be broken down
by chemical methods?

lno

Z

— yek — X

—» yes —» Y

Based on the flowchart, identify which substance is iron filings, water and
a mixture of chalk and salt.

Describe the steps to obtain the dry solid samples of iron filings, chalk
and salt from the mixture of substances.

LS/1E/M0/20
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(b)

25

The student set up the following apparatus in Fig. 1.1 to obtain water from the | .7,
salt solution instead. use
thermometer
.
L
. condenser
round-
bottomed
flask
salt solution.--—" _ boiling
chips 7d
water in \‘- | beaker
[
— I } - distillate
Fig. 1.1
(i) Explain why water should enter the condenser from the bottom and leave
from the top.
(2]
(ii) Using Fig. 1.1, describe how the student can confirm that the distillate
obtained is pure water.
................................................................................................ [1]
[Turn over
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For

{c) To obtain large amounts of pure water from sea water in the industry, reverse | c.omers
osmosis is used as shown in Fig. 1.2. Eise

L pure water

partially-
permeable
membrane

e )
—

water flow

Fig. 1.2 |

(i) Explain how reverse osmosis works to obtain pure water from sea water. ;

- 12

(ii) State an advantage of using reverse osmosis as compared to distillation.

(1]

[Total: 10 marks]
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Cc2 Fig. 2.1 shows the outline of a root hair cell of a plant. PR
Use
Draw and label the nucleus and cell membrane in Fig. 2.1. The cell wall and vacuole
has been drawn and labelled for you.
(a)
cell wall
vacuole
2]
Fig. 2.1
(b) Explain why root hair cells do not have chloroplasts.
......................................................................................................... i (1]
(c) Fig. 2.2 shows some cells, W, X and Y, in the root of a plant that was placed in
well-watered soil, Z.
Soil Z
Fig. 2.2
(i) Define the process through which the root cells absorb water from the
soil.
................................................................................................ [3]
[Turn over
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(ii)

(iii)

28

Arrange W, X, Y and Z in decreasing order of water potential.

A student watered a plant with seawater. She noticed that the plant
withered and died after a few days.

Explain what happened to the plant cells.

[Total: 10 marks]

LS/1E/M0/20
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29

Scientists brought back a big rock from Mars to Earth to be investigated.

For

Exaginer's
The mass of the big rock is 40 kg on Mars. The gravitational field strength on Earth is
10 N/kg and on Mars is 3.7 N/kg.
(a) (i) What is the mass of the big rock on Earth?
................................................................................................ [1]
(i) What is the weight of the big rock on Mars?
................................................................................................ [1]
(b) To find the density of the rock, it has to be crushed into smaller pieces in order
to find its volume.
Fig. 3.1 shows a hydraulic device that is used to break up the big rock into
smaller pieces.
force 60 N
‘ 2 |-— big rock
p|st°n A ﬂ P plston B
L7 _l_j area of
0.0 oL 1 forceon 0,60 m?
R W s O My L ]
liquid
Fig. 3.1
A force applied at piston A creates a pressure that is transferred to piston B.
(i) Calculate the pressure produced by piston A.
PreSSUre's uuswmuismsssisss i [1]
[Turn over
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30

(ii) Calculate the force exerted on piston B.

(c) After the big rock was crushed, a small piece of the rock with mass of 5 g was
submerged in water to find its volume. 1 division represents 1 cm?®. The results

are as shown in Fig. 3.2.
before » after
80

Fig. 3.2

N

80

(i) Calculate the density of the small piece of rock.

(ii) What is the density of the original big rock?

(iii)  Astemperature on Mars is much colder than on Earth, the rock expanded
when it is brought to Earth.

State how density of the rock will change when it is on Earth.

For
Examiner's
Use

[

(2]

(1]

(1]
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(d)

(i)

(i)

31

Fig. 3.3 shows that the rock sinks when placed in 200 cm?® of pure water.

For

Examiner's
However, when a certain mass of salt was added to the water, the rock goe
suspended in the middle of the liquid.
The density of pure water is 1.0 g/cm?®.
rock suspended
in the middle of
the liquid
pure water after adding salt
Fig 3.3
Explain why the rock was suspended in the middle of the liquid after salt
was added to the pure water.
................................................................................................ [1
Assuming that the amount of salt added does not affect the volume of
liquid, calculate the mass of the liquid after salt was added.
i
mass of solution=...................... [1]
[Total: 10 marks] |
-End of Paper-
[Turn over
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Section A: Multiple Choice Questions (30 Marks

1 2 3 4

c A D B A
6 7 8 9 10
B B B A c
1 12 13 14 15
A D A B D
16 17 18 19 20
A B B B A
21 22 23 24 25
c D A c c
26 27 28 29 30
A B B A A

Section B (40 marks)

Answer all questions in the spaces provided.

B1 The diagram below shows a student heating some liquid obtained from the bottle as el

Examiner's

seen in Fig. 1.1. es

Fig. 1.1
(a) (i) Name an apparatus that the student should use to hold the test tube when
heating.
Testtube holder (1]

[Turn over
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(ii)

(iii)

(b) (i)

(ii)

State a possible consequence of heating the liquid in the bottle.

The liquid catches fire.

State one other safety hazard seen in Fig.1.1.
Long hair not tied/ not wearing safety goggles/ looking directly into

A student suggested the following procedure in lighting the Bunsen
burner.

Hold the lighter right beside the barrel of the Bunsen burner
Click the lighter then on the gas tap

Turn the collar to open the air-hole of the Bunsen burner
Turn the collar to close the air-hole of the Bunsen burner

) e

Correct the mistakes in the procedures and rearrange the steps in correct
sequence,

Step 2: Hold the lighter right above the barrel of the Bunsen

Correct sequence: [1] steps 1 & 2 interchangeable, each
corrected statement: [1]

Explain why leaving a Bunsen burner unattended with an open air-hole is
more dangerous than with a closed air-hole.

The flame is non-luminous so it cannot be seen easily.

[Total: 7 marks]

LSMEN0/20
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Some properties of four solids, P, Q, R and S are shown in Table 2.1. e

Examiner's
uUse

Table. 2.1

-
Substance Information

P A grey solid. Remains as a grey solid upon strong heating.

Agood conductor of electricity| When it is heated strongly

Q in air, it reacts with oxygen to form one substance.

A blue liquid. When it is distilled, a colourless liguid is
R | collected as distillate, leaving behind a blue dye in the
round-bottomed flask.

s A white solid. Heat and light given off when this substance
is formed.

(a) Classify each of the solids as either an element, a compound or a mixture and
complete the table below by placing a tick (¥) in one box in each row.

solid element compound mixture
=] v
Q v
: - %
v
S [2]
Any 2 correct: [1]
(b) Given that  and (Qrepresent different types of atoms, draw in the box below
a mixture of an element and a compound.
Accept any other
possible answers. g
S 8 No marks if more
than 1 type of
element or
compound drawn. [1]
[Total: 3 marks]
[Turn over
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B3

Ethanol found in alcoholic drinks has a melting point of -114 °C and a boiling point of
78 °C.

(a) Sketch a temperature-time graph when ethanol is cooled from 100 °C to
-120 °C.

Indicate the melting and boiling points on the temperature axis.

Temperature/°C
¥ 3
Correct shape of graph: [1]
Indicate melting & boiling pt: [1]
0 —Time/ mins

LS/ME/M0/20
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(b)

Fig. 3.1 shows an experiment using a gas syringe.

seal ethanol

e

2
;

gas syringe plunger

Fig. 3.1

The gas syringe is filled with ethanol at different temperatures. The plunger is
then pushed towards the seal of the syringe. The final volume is recorded in
Table 3.1.

Table 3.1

temperature/ °C initial volume final volume (after
(before push) / cm?® push) / cm?

50.0 41.8
50.0 50.0
50.0 49.0

(i) Based on your understanding of the melting (-114 °C) and boiling (78 °C)
point of ethanol, suggest an appropriate temperature for X, Y and Z when
ethanol is cooled from 100 °C to -120 °C.

XS e °C  Any temperature from 79 to 100 °C
b — °C Any temperature from -120 to -115 °C

Z o °c Any temperature from -113 to 77 °C

(ii)  Which temperature (X, Y or Z) is ethanol in gaseous state? Explain your
answer using the particulate nature of mattter,

X [1] as the volume decreases significantly. Gas particles have

For
Examiner's
Use

(3]

(2]

[Turn over
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B4 Fig 4.1 shows two pieces of apparatus set up to investigate the movement of
substances.

(a)

(iii) Explain, in terms of particulate nature of matter, why the plunger moves

in the opposite direction when the gaseous ethanol inside the syringe is
heated.

As the gas particles are heated, they increase in kinetic energy

[Total: 9 marks]

apparatus 1 apparatus 2

water

starch
molecules

starch 4

I i
molecules  water partially permeable membrane

Fig 4.1

After one hour, the water level at A and B in apparatus 1 remained the same.
Explain why this is so.

In apparatus 1, there is no partially permeable membrane [1] so

molecules/ no osmosis [1], the water level remains the same.

If only mentioned diffusion occurs and no net movement of water-
award only 1 mark. Student must explain why osmosis cannot happen.

(2]

(2]

LS/1EM0/20
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(b)

B5 An ecologist was studying the relationship of organisms llving in an ocean.

Her aobservations were recorded below.

(a)

However in apparatus 2, it was observed that the water level changed. s

Use

Explain if the water level at A would rise, fall or remain the same.

It will rise [1]. There is higher water potential [1] at B than A. Water

....................................................................................................... 3]

[Total: 5 marks]

Phytoplankton is a producer.

The tunas feed on the phytoplankton as well as the mackerels

The sharks are the top predators.

The lantern fishes that feed on the phytoplankton are eaten by the marlins
and squids.

(i) Based on the observations recorded, complete the food web.

shark ff

™~

squid

i tuna ‘ ’ mar"n 1

11 \ r 3

mackerel ‘ lantern fish l sunfish

3

phytoplankton ' 2]

Any 2 correct: [1]

[Turn over
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(ii} Based on the food web in (a)(i), how many food chains consist of four .. n.
trophic levels?

Fhwswocsessms i , , M

(b) (i) Startingwith 2500 kJ of energy in the phytoglankton. calculate the energy,
in kJ. received by the marlin

2500 x 10% x 10% = 25

energy = 25 k,"l, RN |

(ii} Two students were discussing about the energy received by sharks when
they feed on the marlins and sunfishes.

No. | think sharks

Sharks will get will get more energy
more energy from eating the
from eating the sunfishes

marlins.

N

Student A Student B
Which student is correct? Explain your answer.
Student B [1]. 90% of the energy is lost/ only 10% of the energy is
passed down from one trophic level to thg next [1]. The greater the

number of trophic levels, the greater the energy lost [1)/ vice versa.

(3]

[Total: 7 marks]
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B6 The three-toed sloth is a slow-moving mammal found in Central and Scuth America .7

Examicer's

that spends most of its life living in trees. vso

Fig. 6.1

The thick, long grey fur of the sloth (as seen in Fig 6.1) has a green appearance.
Individual hairs of the sioth have grooves in them where water can collect.

Research has shown that the green colour 1s due to algae fiving on the fur. These
algae can photosynthesise. This green colour acts as a good camouflage for the sioth
against predators.

Many other species of non-photesynthetic arganisms are also found living on the fur.
These include the ticks that feed on the sfoth's blood, and other insects that feed on
the algae in the sloth’s fur,

Thus, the sloth's fur can be described to be a small ecosystem.

{a) Stale an abiotic factor that affects this ecosystem (the sloth's fur).

water/ sunlight/ temperature

(1]
(b) Based on the informatron above, describe the various symbiotic relationships .50

with the sloth. b
(i) Mutualism:

Algae living on sloth’s fur {idea about sloth providing shelter or

water) and provides the sioth with camouflage (1
(i) Commensalism:

Insects living on sloth feeds on the algae and does not affect the

sloth

[Turn over
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(iii) Parasitism:
Ticks feeding on sloth’s blood

[Total: 4 marks]

Fig. 7.1 shows a block with surfaces labelled A and B.

" 0.1m
A
0.1m
1m
Fig. 7.1

{a) Given that the block has a mass of 800 g and the gravitational field strength on
Earth is 10 N/kg, calculate the weight of the block.

W=mg
= 0.8 kg x 10N/kg

=8N

(b) Calculate the pressure acting on the ground if the block is placed on:

(i) surface A

P=FIA X
Accept ecf for force calculated in (a)

=8N/ 01m?

=80 Pa (OI' mez} Pressulie = ...cuaamntmniiaads

(i) surface B
P=F/A

8 N/ 0.01 m? Accept ecf for force calculated in (a)
= 3 m

= 800 Pa (or N/m?)
PIESSU = uvennsmsn g
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B7

12

(iii) Parasitism:
Ticks feeding on sloth’s blood

[Total: 4 marks]

Fig. 7.1 shows a block with surfaces labelled A and B.

3 0.1m
A
0.1m
1m
Fig. 7.1

(a) Given that the block has a mass of 800 g and the gravftational field strength on
Earth is 10 N/kg, calculate the weight of the block.

W=mg
= 0.8 kg x 10N/kg
=8N
weight= ...

(b) Calculate the pressure acting on the ground if the block is placed on:

(i) surface A

P=FIA
Accept ecf for force calculated in (a)

=8 N/ 0.1 m?

= 80 Pa (or N/m?) pressure =

(i) surfaceB

P=FIA
Accept ecf for force calculated in (a)
=8 N/ 0.01 m?

= 800 Pa (or N/m?)
PYBSEHIE = couuvpsais susississsvnsss
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{c)

13

In order to score high points in the Olympic games, divers are trained to dive
and erter the water with no splash, which is known as “rip eniry dives”.

The amount of pressure generated when the diver enlers the water will
determing the amount of spiash they create.

ya
x -
jiwmwmw_a 7., +*
Technigue A Technigue B

Based on your understanding in {b), explain why diving technique A creates
tesser spiash than diving technigue B.

The technigue A allows the divers to reduce their surface area [1]

and thus, increase the pressure [1] generated when they enter the

water allowing them to enter the water with the least splash.

(2]

[Total: 5 marks]

[Turn over
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Section C (30 marks)
Answer all questions in the spaces provided.

Three substances, X, Y and Z, have been mixed up. A student wants to determine the | . .mrers
identity of the substances through the flowchart below. Use

Can it be separated by
physical methods?

T

Can it be broken down
by chemical methods?

lno

Z

— yes — X

—» yes —» Y

(a) (i) Based on the flowchart, identify which substance is iron filings, water and
a mixture of chalk and salt.

z ironfilings . (1]
(i) Describe the steps to obtain the dry solid samples of iron filings, chalk
and salt from the mixture of substances.

Use a magnet to attract the iron filings to remove it [1]. Next, filter

................................................................................................ [3]
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(b) The student set up the following apparatus in Fig. 1.1 to obtain water from the ik

3 : Examiner's
salt solution instead. Use
thermometer
[ rLF
L

water out
. condenser
round-
bottomed
flask

salt solution.—"

~.. boiling

chips F 4
waterin |} beaker
1 o= = it E:j .-— distillate
Fig. 1.1
(i) Explain why water should enter the condenser from the bottom and leave

from the top.
To ensure that the water jacket is completely filled [1] to have a

................................................................................................ [2]
(ii) Using Fig. 1.1, describe how the student can confirm that the distillate
obtained is pure water.
If it is pure water, the thermometer will read 100 °C when the
distillate is collected. (]
[Turn over
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{c) To obtain large amounts of pure water from sea water in the industry, reverse
osmosis is used as shown in Fig. 1.2,

| pure water

salt 1\
water
. fresh
partially- ARt
permeable
membrane
dissolved salls
N
/7
water flow
Fig. 1.2
(i} Explain how reverse osmosis works to oblain pure water from sea water.

Salt water is pumped at high p.ressure!_furc_e exerteg 1 thrqugh

the partially permeable membrane. Only water molecules which are

small enough can pass through the membrane/ the salt particles

(ii) State an advantage of using reverse osmosis as compared to distillation.

[Total: 10 marks]
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Fig. 2.1 shows the outline of a roat hair cell of a plant. L
Draw and label the nucleus and cell membrane in Fig. 2.1. The cell wall and vacuole
has been drawn and labelled for you.
{a)
cell wall
vacuole
(2]
Fig. 2.1
(b} Fxplain why root hair cells does not have chioroplasts
They are underground/ cannot receive sunlight se they do not
photosynthesise. (1]
{c) Fig. 2.2 shows some celis, W, X and Y, in the root of a piant thal was placed in
well-watered soil, Z.
Fig. 2.2
fi) Define the process through which the root cells absorb water from the
soil.
it is the net movement of water molecules [1] from a region of
higher water potentiai to a region of !ower water poten_t.ial L)
through a partially Qgr_megble membl_'ane [11. o
3]
{Turn over
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Arrange W. X, Y and 7 in decreasing order of water potential

A student watered a plant with seawater. She noticed that the plant
withered and died after a few days.

Explain what happened to the plant cells

The seawater has lower water potential [1] than the root cells.

Water molecules will leave the root cells into the soil by osmosis

[1]. The cells will shrink and become plasmolysed [1].

[Total: 10 marks]
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C3 Scientists brought back a big rock from Mars to Earth to be investigated | e
The mass of the big rock is 40 kg on Mars. The gravitational field strength on Earth is
10 N/kg and on Mars is 3.7 N/kg.
(a) (i) What is the mass of the big rock on Earth?
40 kg J
................................................... i
(i) What is the weight of the big rock on Mars?
148 N

(b) To find the density of the rock, it has to be crushed into smaller pieces in order |
to find its volume.

Fig. 3.1 shows a hydraulic device that is used to break up the big rock into
smaller pieces.

force 60 N o
ii T f ;’!34— b:g rock
piston A ‘{—  piston B
}j g —E . area of
area of2 | forc od e
I e g LS

liquid
Fig. 3.1
A force applied at piston A creates a pressure that is transferred to piston B

(i) Calculate the pressure produced by piston A.
P=FI/A
=60N/0.02m?

= 3000 Pa (or N/m?)

PIESSULE =" .. ... commnramnean o

(1]

[Turn over
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(ii) Calculate the force exerted on piston B.
F=PxA
= 3000 Pa x 0.60 m?

=1800 N

FOICR = s

(c) After the big rock was crushed, a small piece of the rock with mass of 5 g was
submerged in water to find its volume. 1 division represents 1 cm?®. The results
are as shown in Fig. 3.2

before — after
80 80
Fig. 3.2
(i) Calculate the density of the small piece of rock.
V=82-78cm?®
=4 cm?[1]

D=M/V

=5g/4cm?

= 1.256 glem* [1] density = .........coooieiiien,

(ii) What is the density of the original big rock?
1.25 g/cm? (accept ecf)

(iii)  Astemperature on Mars is much colder than on Earth, the rock expanded
when it is brought to Earth.

State how density of the rock will change when it is on Earth.

The density decreases.
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(d)

(i)

21

Fig. 3.3 shows that the rock sinks when placed in 200 cm?® of pure water.
However, when a certain mass of salt was added to the water, the rock
suspended in the middle of the liquid.

The density of pure water is 1.0 g/lcm?.

in the middle of

} rock suspended
the liquid

pure water after adding salt
Fig 3.3

Explain why the rock was suspended in the middle of the liquid after salt
was added to the pure water.

The density of the liquid is equal to the density of the rock.

Assuming that the amount of salt added does not affect the volume of
liquid, calculate the mass of the liquid after salt was added.

M=DxV
= 1.25 g/cm® x 200 cm?

= 250 g [1]

Mass of salt = vivsmniauas

For
Examiner's
Use

(1]

(1]

[Total: 10 marks]

-End of Paper-
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