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Section A (30 marks)

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

1 Which of the following describes an unacceptable scientiflc attitude?

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

2 Which of the following is not an Sl unit?

A'C
Bm
Cs
DPa

3 The mass of a full bottle of oil is 1.30 kg. Vvhen 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

A
B
c
D

A
B
c
D

0.40 kg
0.45 kg
0.75 kg
0.80 kg

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

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

LS/1E/10/20
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4

0

3

cm

10

What is the thickness of the book?

3.04 cm
3.14 cm
3.40 cm
3,44 cm

6 A student took three balls with densities of 0.9 g/cm3, 1.'1 g/cm3 and 1.3 g/cm3 respectively. He
rmmersed the balls in four beakers containing different liquids.

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

liquid densitv (q/cm3)

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 conlains water?

ABC

The chemical formula for ethanoic acid is CH3COOH.

How many different elements are present in the compound?

LS/lEl10/20

5

A
B
c
D

D

7

A2
B3
c4
D8

134

5 The diagram shows the thickness ofa book measured using a pair of Vernier calipers.
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8 An element has a high melting point, is ductile and is a good conductor of eleclricity.

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

9 Which of the following about alloys is true?

A lt can be made from different propo ons of metals.
B lt can be separated into their individual metals by chemical reactions only.
C lt has a fixed melting and boiling point.

D lt has different properties as its constiluent elements.

10 A studenl is trying to dissolve 60 g of solidXin 100mLof 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

n

20 40
Temperature / 'C

60 80

At what temperature would she be lefi with 20 g of undissolved solid X?

LS/1El10/20

0

A 15'C
B 40'C
c 60'c
D 70'C

A D

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

\Mich of the food dye(s) contain(s) the banned chemical?

A Y only
B WandZonly
C X andY only
D All of the above

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

A They have different colours.
B They have different densities.
C They have different mass.
D They have different solubilities.

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

substances X and Y substance Y

water alcohol and
substance X

diagram 1 diagram 2

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

A Substance X forms a suspension in alcohol.
B Substance X is soluble in alcohol.
C Substance Y is insoluble in both water and alcohol.
D Water cannot dissolve both substances X and Y.

LS/1U10/20
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14 A student wants to separate a substance using simple distillation. The water that runs through
the water iacket of the condenser is about 25 'C.

Vvhich Substance can be obtained by the condenser?

melting point boiling point

A
B
c
D

-78
-7
52

113

-JJ

59
300
184

l5 Wlich process best represents water molecules gaining kinetic energy lo move freely, rapidly
and far apart?

AB

water

D

l6 Vv}lich diagram shows the arrangement of particles inside a balloon filled with a mixture of helium
and argon?

Key

. helium atom

O argon atom

LS/1El10/20
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17 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 sjze of particles

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

iodine solution

waler- 20 minules later+
starch

solution

liquid X liquid Y
A
B
c
D

blue.black
blue.black

yellowish-brown
yellowish-brown

blue.black
yellowish-brown

blue-black
yellowish-brown

19 Vvlich of the following shows the process and movement of oxygen in the lungs of humans?

process movement of orygen
A
B
c
D

d iffu sio n

d iffusion
osmosis
osmosis

blood ) lungs
lungs ) blood
blood ) lungs
lungs ) blood

LS/1El10/20

x

Y

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

138

'18 A piece of Visking tubing is filled with slarch 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.

I
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20 An experiment was carried out to investigate the effecl of different concentrations of sugar

solution on potato tissue.

The table below shows the results of the experiment

sugar solution
(mol/dm3)

initial mass of
potato (g)

final mass of
potato (g)

2.29 2.23

X 2.31 2.36

Y z.zc 2.27

Z 2.18 2.14

Which sugar solution is the most concentrated?

21 The diagram below shows an animal cell.

A
B
c
o

x

z

X

Z

All the members of the Chan family have blue eyes.

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

LSt1El10t20
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22 Which of the following statements is/are true of a cell wall?

I gives cell a regular shape
ll made up of cellulose
lll partially permeable
lV protects cell from mechanical injury

A I only
B I and lV only
C ll and lll only
D l, ll and lV only

23 Where is light energy trapped in plant cells?

A chloroplast
B cytoplasm
C nucleus
D vacuole

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

AB

LS/1E/10/20

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

Wlich organism is most likely to be found in trophic level 2?

A eagle
B green plant
C mouse
D snake

26 \Mich 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-

algae --- 
snails

\ t"dpot",

All the perch are killed by water pollution.

How will this affect the food web?

pike

algae population snails population tadpoles population pike population

A

B

c
D

decrease

decrease

increase

increase

decrease

increase

increase

decrease

decrease

increase

decrease

increase

decrease

decrease

increase

increase

LSt1El10t20
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28 \Mich of the following is true about the force of gravity?

A lt changes Wth mass.
B lt changes with location.
C lt slows down a moving ob.iect.
D lts Sl unit is N/m'?.

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

\^/hich planet has greatest gravitational field strength?

mass (kq) weight (N)
A
B
c
D

'10

20
30
40

tJo
196
264
152

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

h}. area= 0.001 m2

\Mat is the pressure of the chair on the floor?

A 5000 Pa

B 50 000 Pa

C 20 000 Pa

D 200 000 Pa

LSh E/10/20

't42
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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
seen in Fig. 1 .1.

Fig. 1.1

(a) (i) Name an apparatus that the student should use to hold the test tube when
heating.

(ii) State a possible consequence of heating the liquid in the bottle.

(iii) State one other safety hazard seen in Fig.1.1

LSi 1810i20
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(b) (i) A student suggested the following procedure in lighting the Bunsen
burner.

1. Hold the lighter right beside the banel ofthe Bunsen burner
2. Click the lighter then on the gas tap
3. Turn the collar to open the air-hole of the Bunsen burner
4. Turn the collar to close the airhole of the Bunsen burner

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

Step 1: ......

Step 2

Step 3

Step 4: .

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

ffotal: 7 marksl

LSh E/10/20
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Some properties of four solids, P, Q, R and S are shown in Table 2.1.

Table.2.1

Substance lnformation

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

o A good conductor of electricity. Vvhen it is heated strongly
in air, it reacts with orygen to form one substance.

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

5 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

P

o
R

S

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

ffotal: 3 marks]

LSh El10/20
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Ethanol found in alcoholic drinks has a melting point of - 1 14 "C and a boiling point of
78'C.

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

lndicate the melting and boiling points on the temperature axis,

Temperature/'C

Time/ mins

LS/l E/'t 0/20

0

146
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(bl Fig. 3.1 shows an experiment using a gas syringe

seal ethanol

i

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

temp€rature/ "C initial volume
(before push) / cm3

final volume
(after push) / cm3

X 50.0 41 .8

Y 50.0 50.0

z s0.0 49.0

(i) Based on your understanding ofthe 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: ............ "C

Y

Z:............"C

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

LS/1810/20
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(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.

ffotal: 9 marksl

84 Fig 4.1 shows two pieces of apparatus set up to investigate the movement ol
substances.

apparatus 1

AB
apparatus 2

AB

water

starch
molecules

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.

LS/1El10/20
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(b) However in apparatus 2, il was observed that the water level changed.

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

flotal: 5 marks]

85 An ecologist was studying the relationship of organisms living in an ocean.

Her observations were recorded below.

o Phytoplankton is a producer.
o The tunas feed on the phytoplankton as well as the mackerels.
. The sharks are the top predators.
. The lantem fishes that feed on the phytoplanKon are eaten by the marlins

and squids.

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

shark

marlin

LS/lEl10/20

s u nfish

phytoplankton

't49
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(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 phytoplanKon, calculate the energy,
in kJ, received by the marlin.

energy =

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

o o
Student A

\ryhich student is correct? Explain your answer.

LS/1El10/20

Student B

Sharks will get
more energy
from eating the
marlins.

No. I think sharks
will get more energy
from eating the
sunfishes.

150

ffotal: 7 marksl
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The thre+toed sloth is a slow-moving mammal found in Central and South America
that spends most of its life living in trees.

7,.. I

Fig.6.t

The thick, long grey fur of the sloth (as seen in Fig. 6.1) has a green appearance.
lndividual 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 fuo

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

(i) Mutualism:

(ii) Commensalism

LS/1U10/20

151
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(iii) Parasitism:

ffotal: 4 marks]

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

0.1 m

0.1 m
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.

weight=........

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

(i) surface A

pressure =

(i) surface B

LSl1Et10t20
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pressure = ll l
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(c) ln order to score high points in the Olympic games, divers are trained to dive
and enter the waler with no splash, which is known as 'rip entry dives".

The amount of pressure generaled when the diver enters the water will
determine the amount of splash they create.

l

.,,i

I
I
i

I
I

!

Technique BTechnique A

'

t
l(

---Iril-'-

Based on your understanding in (b), explain why diving technique A creates
lesser splash than diving technique B.

ffotal: 5 marksl

LS/lEl10/20
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Section G (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.

les ------+ X

no

yes ------) Y

no

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

X:

Y:

z

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

LS/1EI10t20

I
z

Can it be separated by
physical methods?

154

t1l

I
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Can it be broken down
by chemical methods?
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(b) The student set up the following apparatus in Fig. 1.1 to obtain water from the
salt solution instead.

thermometer

water out
.-. condenser

rou nd-
bottomed

flask

salt solution--'
bo iling
chips

water in beaker

distillate

Fig. 1.1

(i) Explain why water should enter the condenser from the bottom and leave
from the top.

(ii) Using Fig. '1.1 , describe how the student can confirm that the distillate
obtained is pure water.

LS/1U10/20
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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

partially-
permeable
membrane

(i)

water flow

Fig. 1.2

Explain how reverse osmosis works to oblain pure water from sea water

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

ffotal: '10 marksl

LS/1E/10/20
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Fig. 2.1 shows the outline of a root hair cell of a plant.

Draw and label the nucleus and cell membrane in Fig. 2.1. The cellwall and vacuole
has been drawn and labelled for you.

(a)

cell wall

vacuole

Fig. 2.1

(b) Explain why root hair cells do not have chloroplasts.

(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)

LSt1Et10l20
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(ii) Arrange W, X, Y and Z in decreasing order of water potential.

(iiil 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.

flotal: 10 marks]

LS/1E/10/20
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Scientists brought back a big rock from Mars to Earth lo be investigated.

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) (il Vvhat is the mass ofthe big rock on Earth?

(ii) \Mral is the weight of the big rock on Mars?

(bl To find the density ofthe rock, it has to be crushed into smaller pieces in order
to flnd its volume.

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

force 60 N

- 
big rock

. piston B

area of
0.60 m2

t1l

I1l

l1l

piston A

area of
0.02 m2

I o
ton

liquid

Fig. 3.1

A force applied at piston A creales a pressure that is transferred to piston B

(i) Calculate the pressure produced by piston A.

pressure =

LSt1Et10t20
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(ii) Calculate the force exerted on piston B.

force = ... ..

(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 cm3. The results
are as shown in Fig. 3.2.

before 

-

after

(i)

Fig.3.2

Calculate the density of the small piece of rock.

(ii)

densitY =

What is the density of the original big rock?

(iii) As temperature 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

LSn E/10/20
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31

Fig. 3.3 shows that the rock sinks when placed in 200 cm3 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/cm3.

t1l

t1l

rs, I rock suspended
in the middle of
the liquid

(i)

(ii)

pure waler 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.

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

mass of solution =

flotal: 10 marks]

-End of Paper-

LS/1El10i20
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Section A: Multiole Choice Questions (30 Marks)

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
seen in Fig. 1 . 1.

Fig. 1.1

(a) (i) Name an apparatus that the student should use to hold the test tube when
heating.

Test tube holder

LS/1E/10/20
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(ii) State a possible consequence of heatang the liquid in the bottle.

The liquid catches fire.

(iii) State one other safety hazard seen in Fig. 1 . 1.

1919 lr1!r r9t 1199 r1 *931i19 :119y 9999P:l199!19 9ir9:!Y
the test tube. (accept flammable liquid as ecf if (ii) is incorrect)

(b) (i) A student suggested the following procedure in lighting the Bunsen
burner.

1. Hold the lighter right beside the barrel ofthe Bunsen bumer
2. Click the lighter then on the gas tap
3. Turn the collar to open the air-hole of the Bunsen burner
4. Turn the collar to close the air-hole o, the Bunsen burner

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

step I : .Iy.lt t!:.f911?I to.:19:9ll3.ail l9l1.9l!E .91.1::1. 9I1r11..

e1p,.,, 2. Hold the lighter right gl@ the barrel of the Bunsen

burner.

Step 3 On the qas tao then click the liqhter,

Step 4 Turn the collar to open the air hole of the Bunsen burner,

Correct sequence: [1] steps 1 & 2 interchanqeable, each
correcled statement: [11

(ii) 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 4!@!y.

ffotal: 7 marksl

LS/1El10/20
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82 Some properties of four solids, P, Q, R and S are shown in Table 2.1

Table.2.1

lnformation

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

Agood conductor of electricity]. When it is heated strongly
in air, it reacts with oxygen to form one Substance.

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

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 lhe table below by placing a tick (z) in one box in each row.

solid compound mixlure

P

o
R

S

Any 2 correct: [1]
(b) Given that $ and Q represent different types of atoms, draw in the box below

a mixlure of an element and a compound.

I

I S/1Ei 10i 20

Accept any other
possible answers,

No marks if more
than 1 type of
element or
compound drawn.

[Total: 3 marks]

Substance

P

o

R

S

to:)
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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.

lndicate the melting and boiling points on the temperature axis.

Temperature/'C

Correct shape of graph: [11
lndicate melting & boiling pt: [11

Time/ mins

LSn910/20
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(b) Fig. 3.1 shows an experiment using a gas syringe

seal elhanol

gas synnge plunger

Fig.3.1

The gas syringe is filled with ethanol al 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
(before push) / cm3

final volume (afier
push) / cm3

X 50.0 41 .8

Y 50.0

s0.0 49.0

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

X 'C Any temperature from 79 to 1OO 'c
'C Any temperature from -120 to -115'C

"C Any temperature f.om -113to77"C

Y

z

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

.L[]l i:. !h: y9ll'.9 1.9t91?9:.?!9t{.91t1v:.9:: .pll!i9f 9:.!3y9. ...

larqe spaces [1] in between them so it can be compressed/

weak forces of attraction hence particles are far apart.

tst1El10t2a
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B4

(iii) Explain, in terms of particulate nature of matter, why the plunger moves
in the opposite directron when the gaseous ethanol inside the syringe is
heated.

As the gas particles are heated, they i.lgIegsq inlinet!9_C-EeIgy

[1] and move further awav [1] from each other, increasing the

volume.

[total: 9 marks]

Fig 4.1 shows two pieces of apparatus set up to investigate the movement of
substances.

apparatus 1

AB
apparatus 2

AB

o
o

o

.o
o water

starch o
0molecules

._o

starch
molecules water partially permeable membrane

Fig 4.'l

(a) After one hour, the water level at A and B in apparatus 1 remained the same

osmosis cannot happen. Since there is no net movement of water

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

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

LS/T 910120

o

168

l2l

l2l

t.'

Explain why this is so,

In apparatus 1, there is @ ['l] so



a

(b) However in apparatua 2, it was observed that the water level changed.

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

.11 
yif +e M: Lf9t9.i?.Iig,!it,!!i!i!,rglir!!l?f 11 3! P.!I?.t.l.W{"l.

molecules will !!rel@EL!e-A I1l.!y.9!1." 9:!: .?gl9:: !ll9 p1 1!1!y

permeable membrane, causing water level at A to rise,

ffotal: 5 marksl

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

Her observations were recorded below.

. Phytoplankton is a producer.
o The tunas feed on the phytoplankton as well as the mactrerels
. The sharks are the top predators.
. The lanlern fishes that feed on the phytoplanKon are eaten by the marlins

and squids.

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

shark

tuna marlin

mackerel\l
phytoplankton

LS/1810/20

s u nfish

squid

Any 2 correct: [11
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(ii) Based on the tood web in (axi), how many food chains consist of four
trophic levels?

(b) (a) Startrng wilh 2500 kJ of energy in the phytoplankton, calculate the energy,
in kJ. recerved by lhe marlin

2500 x'10% x10o/,=26

25 kJenergy =

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

Student A Student B

Which student ls correct? Explain your answer.

Student B [11. 90% of the energy is losu only 10% of the energy is

passed down from one trophic level to the next fl, The greater the

number of trophic levels, the oreatgr the ener.qv.loFl [1/ vice versa.

LS/1L/10/20

l1l

i1l

l3l

Sharks will get
more energy
from eating the
marlins,

No. I think sharks
will get more energy
f!'om eating the
sunfishes.

174
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The three.toed sloth is a slow^moving mammal found in Central and South America
that spends most of its lile living in trees.

Fi9. 6.1

The thick, long grey lur ol the sloth (as seen rn Fig 6.1) has a green appearance.
lndividual hairs of the sloth have grooves in them where watel can collect.

Research has shown that the green colout rs due to algae livrng on the fur these
algae can photosynthesise. l hts green colour acts as a good camou{lage for the sloth
against predators.

Many other species of norFphotosynthetic organisms are also found living on the fur.
These include the ticks that feed on the sloth's blood, and other lnsects that feed on
the algae in the sloth's fur,

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

{a) State an abiotic factor that affects this ecosyslem (the slolh s fuo

water/ sunlighU tempeiature

(b) Based on the informatron above, descnbe the various symbiotic relationships
with the sloth.

(i) Mutualism:

Alsae liyins on slglr_ Ir iid:: i?:yl :r'11 ll"y'.ging "h:18'"1 .

water) and provides the sloth wiih camouflage

(ii) Commensalism:

ll?9:l: !iyr.19 :1 :l9lh f:"9:.9t lli 1t9"9.1td d99:.1911I9:! !h:
sloth

LS/1El10i 20

t1l

t1l

t1l

a
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(iii) Parasitism:

Ticks feeding on sloth's blood

ftotal: 4 marksl

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

0.1 m

0.1 m
'lm

Fig.7.1

(a) Given that the block has a mass of 800 g and the gravitatlonalfield 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

(i)

P= F/A

=8N/01m'z

- 80 Pa (or l,l/m'?)

surface B

P= FIA

= 8 N/ 0.0'l m'?

= 800 Pa (or N/m'?)

Accept ecf for force calculated in (a)

pressure =

Accept ecf for force calculated in (a)

LSh g'10120

i

172

t1I

I1l

t1l

I1l

pressure =

I
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(iii) Parasitism:

Ticks feeding on sloth's blood

[fotal: 4 marksl

B7 Fig. 7.1 shows a block with surfaces labelled A and B.

0.1 m
1m

Fis. 7.1

(a) Given that the block has a mass of 800 9 and the gravftational field strength on
Earth is 10 N/kg, calculate the weight of the block.

W= mg

= 0.8 kg x 10tukg

=8N
weight = " '

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

(i) surface A

(i)

P= F/A

=8N/0.1 m'z

= 80 Pa (or N/m'z)

surface B

P= F/A

= 8 N/ 0.01 m'z

= 800 Pa (or N/m'z)

Accept ecf for force calculated in (a)

pressure =

Accept ecf for force calculated in (a)

LS/T 910i20

172

pressure = I1l

t1l
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{c} ln order to score high pornts in the Olympic garnes, divers are trained to d;ve
and enter lhe water with no splash, which is known as "rip entry dives".

The amount of pressure qenerated when the diver enlers the water will
delermin€ lhe amounl of splash thay cfeate.

,r
li

I

121

,l{A

1" -rr
-.. ' -I:-l] -..

Technique A Technrque B

Based o* your undersla dirlg in (b), explain why diving teohnique A creates
lesser spla6h than diving techniquo B.

The technique A allows the divers to red uce their suriacq-area [1]

and thus, increase the Dressure [1] generated when they enler the

water allowing them to enter the watar with tha least splash^

llotal: 5 marksl

LS/1El10/20
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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 studenl wants to determine the
identity of the substances through the flowchart below

les -------+ X

no

yes --------) Y

lno
+

z

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

(a) (i)

(ii)

X mixture of chalk and salt

Y water

z, irgn lilings

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

Use a @! to attract the iron filinqs to remove it [1], Next, !!!!eI

lh" *{91.y!ll :lilf 119 "11! !9 99j shelB as the residy.: 
!11. 

4.ft:l 
.

which, eys@3s lh" "111 
*?.t9:.!9 9y..1::: 19 9bF!l Ih9 s€!!. ........

crvstals [11.

LS/lEl10/20

Can it be separated by
physical methods?

Can it be broken down
by chemical methods?

174

l1l

t3l

I
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(b) The student set up the following apparatus in Fig. 1.1 to obtain water from the
salt solution instead.

thermometer

water out
condenser

round-
bottomed

flask

salt solution.--"
boiling
chips

water in ;
r- beaker
i

. -* distillate

Fis. 1.1

Explain why water should enter the condenser from the bottom and leave
from the top.

To ensure that the water jacket is comoletelv filled [1] lo have a

more efficient coolinq svstem [11.

(ii) Using Fig. 1 .1 , describe how the student can confirm that the distillate
obtained is pure water.

lf it is pure watei, the thermometer will read ll![!Q when the

distillate is collected.

LS/1910/20

(i)

175

[Turn over

12)

t1l



16

(c) To obtain iarge amounts of pure water {rom sea water in the industry, reverse
osmosis is used as shown in Fig. 1.2.

pure water

IJ
salt

water

pa rtially-
permeable
membrane

fres h
v/ater

(i)

(ii)

dissolved salts

the partaalay permeable membrane. Onlv lvater molecules which are

lmal! e19ueh ca_n pesslEgggE the membJalei lh9 sllt p€Jti91el 
..

are loo_bjglgJagslhtogg.b hence pure water can be collected,

State an advantage ol using reverse osmosis as compared to distillation.

It requires less energyi less costly/ quicker.

[Total: 10 marks]

i. Sr1!/10i ?!

176

12)

ill

I

vrater flow

Fig. 1.2

Explain how reverse osmosis works to oblain pure water from sea waler.

Salt water is pumped at hioh oressure/ force exerted I1l through

I
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Fig. 2.1 shorvs the outline oi a root hair cell of a plant

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)

ceil wall

vacuoie

Fig. 2.1

(bl l-xplain why.oot hair cells does not have chloroplasts

They are underqround/ cannol receive sunliqht so they do nat

photosvnthesise.

(c) Fig 2 2 shows somc cells, W X and Y in lhe root of a planl that was daced in
well-watered soil, Z.

Soil Z

(i)

Fig.2.2

Define the ofocess through which the root cells absorb water from
soil.

!1 ti 1l': !g! *":,"Tgnl?I,,vF,tll !L{E!,yl9i. !'!l tr91 g 19qlo1.o;

hiqher water Dotential to a ion of lower water potential t1l

through a partiallv permeable meTblgrlp [1].

the

1- silFtlai2a
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(ii)

(iii)

't8

Arrange W. X Y and / rn decreasing order of water potentral

Z, Y, X, W (highest to lowest)

n student watered a plant w(h seawaler. She noticed that the plant
\vithered and died after a few days.

Explarn what happened to the plant cells

The seawater has lower water ootelttial rl than the root cells,

Water molecules- will !ry the root cells into the.soil by gsmosis

[11. The cells willgh4!! and become d3@|I*g [11.

[Total: 10 marksl
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C3 Scientists brought back a big rock from Mars to Earth to be investigated.

The mass of the big rock is 40 kg on lvlars. The gravitational field strength on Earth is

10 Ni kg and on l\ilars is 3.7 N/kg.

(al (i) What is the mass of the big rock on Earth?

49lg

(ii) 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 hydraulrc device that is used to break up the big rock into
smaller pieces.

lorce 60 N
big rock

piston B

area of
0.60 m'?

tll

t1)

111

piston A

!-.-:i-4
:?!!<)*

s-
force oni

I
1-l
tr

arca ol
0.02 m2 iston B

' liquid

Fig. 3.1

A force applied at piston A creales a pressure that is transferred to piston B

(i) Calculate the pressure produced by piston A.

P= F/A

=60N/0.02m'z

- 3000 Pa (or N/m?)

pressure =

179
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(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 cm3. The results
are as shown in Fig. 3.2.

before

(ii) Calculate the force exerted on piston B.

F= P xA

= 3000 Pa x 0.50 m2

= 1800 N

force =

after

(i)

Fig. 3.2

Calculate the density of the small piece of rock.

V= 82 - 78 cmr

= 4 cm3 ['l I

D=M/V

=5g/4cm!

= 1.25 g/cm3 ['ll densaty =

Vvhat is the density of the original big rock?

1.25 g/cmr (accept ecO

(ii)

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

State how density ofthe rock will change when it is on Earth

The density decreases.

LStlEtlU2a
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(d)

21

Fig. 3.3 shows that the rock sinks when placed in 200 cm3 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/cm3.

-B' I rock suspended
in the middle of
the liquid

(i)

(ii)

pure water after adding salt

Fig 3.3

Explain why the rock was suspended in the middle of the liquid after salt
was added lo 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=OxV

= 1.25 g/cm3 x 200 cm3

= 250 g [1]

mass of salt =

ffotal: 10 marksl

-End of Paper-

LSt1EJ10t2A
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