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Section A: Multiple Choice Questions (30 marks)

1 Grace works in a hospital. Her hospital is currently conducting a free health checkup
for the public that involves blood, urine, and stool samples. Which of the following
hazard symbol should be pasted on the samples?

A . | .

| . | .

2 Which of the following is not a good practice when conducting experiments in the
Science laboratory?

A Carrying out experiments on your own if you are already familiar with the
procedure.

B Closing the air hole of the Bunsen burner in between heating.

C Pouring unused chemicals into the sink instead of pouring them back into the
containers.

D Reading instructions before starting the experiment.

3 Which of the following attitudes are desirable in the study of Science?

A objectivity, integrity, aggressiveness

B open mindedness, responsibility, anxiety
C passiveness, curiosity, determination

D integrity, resilience, patience

4 Dora was asked to investigate how the temperature of a solvent affects the solubility
of a solute. The temperature of a solvent is known as the

A  prediction B independent variable
C controlled variable D dependent variable

5 Objects A and B are made up of different materials. When placed under the sun,
object A feels cool when touched and object B feels hot. Which of the following about
object A and B is true?

A  Both objects A and B are made of metal.

B  Object A is made of fabric and object B is made of plastic.
C Object A is made of metal and object B is made of fabric.
D Object Ais made of fabric and object B is made of metal.
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6 Which of the following statements is true about substances that are liquids at room
temperature?

I Their melting point is below room temperature.
[l Their boiling point is above room temperature.
[l Their melting point is above room temperature.
IV Their boiling point is below room temperature.

A land IV B [I'and Il
C landll D [l and IV

7 Tungsten is used in a light bulb because

| it has a high melting point

I it can be bent without breaking

[l itis a good conductor of electricity
IV itis magnetic

A landlll B land Il
C JLllandIV D [, I'and III

8 A cuboid of length 3 cm by 4 cm by 1 cm (Fig. 1.1) is placed in a measuring cylinder
as shown in Fig. 1.2 below.

60

50

— 40
] _ 3cm i -
1cm z 20
4 cm Initial water level
Fig 1.1 Fig 1.2
What will be the final water level in the measuring cylinder after the cuboid was placed
inside?
A 46cmd B 48 cm?
C 50cmd D 51 cm?

9  The density of mercury is 13.6 g/cm3. A piece of pinewood floats while a piece of
platinum sinks in a beaker of mercury. Which of the following would be a possible
density of pinewood and platinum?

density of pinewood | density of platinum
A 11.2 g/lcm?® 20.1 g/lcm?
B 13.6 g/cm?® 17.2 g/lcm?®
Cc 9.0 g/cm?3 10.9 g/cm?
D 13.9 g/cm?® 26.3 g/lcm?®
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10  Which of the following conversions is correct?

A 2.4 m?=24000 cm?
B 1mg=1000g

C 40kg=4000g

D 5cmd=5]

11 A boy wants to measure the internal diameter of a beaker and decides to use a Vernier
caliper. Fig. 1.3 shows the readings of the Vernier caliper.

Iy o567 B 90

Fig 1.3

Which of the following shows the appropriate jaws to use and the correct readings of
the Vernier caliper?

jaws reading
A inside jaws 4.83 cm
B inside jaws 3.83 cm
C outside jaws 4.83 cm
D outside jaws 3.83 cm

12 Bleach, contains the compound NaBO3. How many types of elements are there in this

compound?
A 2 B 3
CcC 4 D 5

13 A magnesium strip is burnt in oxygen to form magnesium oxide. Which statement is

true?

A Two compounds are burnt to form a new compound.

B Two elements are burnt to form new compound.

C Anelement and a compound are burnt to form a compound.
D Anelement and a mixture are burnt to form a mixture.

14 Which of the following elements can be beaten into different shapes without breaking?

I P Il He

I Ag v Ti

A lll only B II'and IlI
C I llland IV D [l and IV
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15 Ethanoic acid is represented by the formula CH3COOH. Which of the following
statement describes its chemical composition?

I Ethanoic acid is a compound that can only be separated by chemical methods.
Il The ratioof C: H: Oin ethanoicacidis 1:2: 1.

Il Ethanoic acid is made up of the elements carbon, oxygen and hydrogen.

IV Ethanoic acid is formed by a chemical reaction.

A lllonly B Ilandlll
C | lland IV D LI !lland IV

16  The boiling points of some elements are listed in the table below.

element melting point/ °C boiling point/ °C

nitrogen -210 —-196
radon —71 —62
oxygen -219 -183
xenon -112 -108

A mixture of nitrogen, radon, oxygen and xenon at an initial temperature of —300°C is
heated to —200°C. Which elements are in the liquid state at —200°C?

radon only

nitrogen and xenon
nitrogen and oxygen
xenon and radon

ooOow>»

17 Which of the following combinations show an element, a mixture and a compound?

fabric dyes, orange juice, water
sulfur, lead, copper sulfate
sand, water, carbon dioxide
air, boron, sodium chloride

ooOw>

18  Which of the following diagram represents a mixture of compounds?

A B

@

P B %
°% o >3
°® %
o @ & o®
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19  Which of the following cannot be separated by magnetic attraction?

A nickel and carbon B iron and sulfur
C steel and sugar D nickel and cobalt

20 Susan wants to demonstrate that seawater contains many dissolved substances.
Which of the following separation techniques should she use?

A  evaporation B  paper chromatography
C filtration D magnetic attraction

21  In an experiment, substance P and Q were heated strongly over a flame. The
experiment is shown in Fig. 1.4.

strong heating
[ ——

substance P substance R

substance Q

Fig 1.4

Which of the following statement is most possibly true?

Substance P and Q cannot be broken down further.

Substance P and R have similar physical properties.

Substance R has different properties from substance P and Q.
Substance R will return to substance P and Q after it has cooled down.

oo w>

Use Fig. 1.5 to answer questions 22 and 23.

22  Fig. 1.5 below shows a filtration set-up.

Y
——— 4
Fig 1.5
Which of the following correctly represents X, Y and Z?
X Y Y4
A | suspension filtrate residue
B | suspension residue filtrate
C solution residue filtrate
D solution residue distillate
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23  Which of the following mixture can be separated using the set-up shown in Fig. 1.5?

ooOow>»

a mixture of sand and saga seeds

a mixture of alcohol and water

a mixture of sugar solution and salt solution
a mixture of iron filings and water

24 A lump of orange pulp and a bunch of tea leaves are added into a mug of hot water to

form a herbal drink. Which of the following is formed?

ooOw>

A suspension is formed containing two solutes and one solvent.
A suspension is formed containing two solvent and one solute.
A solution is formed containing two solvents and one solute.

A solution is formed containing two solutes and one solvent.

25 Three separating techniques are carried out as seen in Fig. 1.6 below. Sodium
chloride is a soluble solid in water whereas calcium carbonate is an insoluble solid in

water.
glass rod
mixture of
sodium chloride Solid X
and calcium
carbonate
> [s\ C=»  SolidY left
4
water &
o &
Process R
Fig 1.6
Identify process R, solid X and solid Y.
process R solid X solid Y
A distillation sodium chloride calcium carbonate
B filtration calcium carbonate sodium chloride
C evaporation to calcium carbonate sodium chloride
dryness
D evaporation to sodium chloride calcium carbonate
dryness

CCHY Mid-Year Examination (2018)

Lower Secondary Science / Sec 1 Express

pg 8 of 20



26 A scientist wants to analyse the different components of sample S from a food
colouring. Fig. 1.7 shows the results of the chromatogram.

. Direction of
solvent flow

Fig 1.7
Which dyes does sample S contain?
A 2only
B 2and3
C 2and4
D 3and4

27 Which of the following groups are all fishes under the classification of living things?

clownfish, whale, stingray
mudskipper, clownfish, shark
dolphin, shark, stingray
whale, mudskipper, goldfish

ooOow>»

28 Which of these classifications of living things is correct?

living thing classification
A lobster fish
B toadstool plant
C bat mammal
D komodo dragon amphibian

29 What of the following scenarios may result in the loss of biodiversity?

I Plants are suddenly infected with anthracnose.
Il Chemical waste from factories flow into the river.
Il An international company wants to set up an industrial area and land has to be

cleared.

IV More Javan myna in Singapore to compete for food with the Oriental Magpie-
Robin.

A landlll only B Il and lll only

C LILillandlll D LI, llland IV
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30 Which of the following is/are

1] I
|
|

| 1
II 11 v

dichotomous key(s)?

— =

v VI VI VIID IX

A lllonly
C Il and IV

CCHY Mid-Year Examination (2018)

X

B
D

- End of Section A -

11 I
| |
| 1 I 1
v vV VI VII
VIII IX
i_—}—l
11 111
v A\
Vi VII
VIII IX
I and Il
I, I, 1l and IV
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Section B: Structured Questions (40 marks)

1 A student carried out an experiment to determine the solubility of a solid substance C
in water. After obtaining the results, he plotted a graph as shown in Fig. 1.8.

RN //
40 /
AEEEst: //

i

0 10 20 30 40 50

Mass of substance C dissolved
/g

Temperature / °C
Fig 1.8
(@) From the graph, determine the amount of substance C that dissolves at 40°C.

[1]

(b) State the dependent variable and one controlled variable in this experiment.

(i) dependent variable: [1]

(ii) controlled variable: [1]

After carrying out the experiment, the student carried out a second experiment to
determine the effect of rate of stirring on the rate of dissolving.

(c) Write a hypothesis for the second experiment.

[1]

(d) The student used 150 g of substance C in this experiment. However, he
realized that regardless the rate of stirring, there were always some
substance C left at the bottom of the beaker.

(i) State aterm used to describe this observation.

[1]

(ii) Explain what the term in (d)(i) means.

[1]
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2 During a Science experiment, students were asked to heat up a solution. A Bunsen
burner was used in the experiment as shown in Fig. 1.9.

k}% evaporating dish

tripod stand

0] LX

L=
L 1]

Fig 1.9
(@) Identify part X of the Bunsen burner and state its function.

[2]

(b) Draw a scientific diagram of the set-up above, labelling the tripod stand,
evaporating dish and representation of heat. [3]

(c) State the type of flame that should be used when heating the solution.

[1]

(d) Other than the colour of the flame, state two differences between a luminous
and a non-luminous flame.

[2]
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(e) When the Bunsen burner was lit, a loud hissing sound was heard and a flame
burns within the barrel of the Bunsen burner.

(i) Explain why this phenomenon happens.

[2]

(ii) Suggest what a student could have done to avoid this phenomenon.

[1]

The table below shows the properties of three substances.

substance melting point / °C description of substance

Substance A is a green solid at

A 40 — 63
room temperature.
Upon heating, substance B melts
B _5 into an orange liquid. Upon

cooling, it returns to its original
form and colour.

Substance C is a green liquid that
C 36.9 decomposes to a black solid when
heated strongly.

After analyzing the table, a student came to a conclusion.

Substance A is a compound.
Substance B is an element.
Substance C is an element.

(@) Using information from the table, state whether you agree with the student’s
conclusion. Explain your answer with the use of evidence from the table.

(i) Substance A

[2]
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(ii) Substance B

[2]

(iii) Substance C

[2]

(b) Given that substance B is a gas at room temperature (25°C), state a possible
boiling point of substance B.

[1]

4  An electric current is passed through a liquid of hydrogen chloride, HCI as shown in
Fig. 2.0, to form two gases.

Battery / Cell

Gas A Gas B
\ - - - liquid
hydrogen
chloride

Fig 2.0
(@) Suggest the identity of gas A and gas B.

Gas A: [11

Gas B: [1]

(b) Using this experiment, explain why hydrogen chloride is a compound.

[2]

(c) (i) State the group and period that bromine is found in the Periodic Table.

Group: [1]

Period: [1]
CCHY Mid-Year Examination (2018) Lower Secondary Science / Sec 1 Express pg 14 of 20




(ii) When elements A and B react to form hydrogen chloride, the reaction
is rapid and takes place at high temperatures.

Predict if the element bromine will undergo a similar reaction when
reacted with hydrogen. Explain your answer.

[2]

5 Fig. 2.1 shows a fractional distillation set-up.

round-bottom
flask

ATTHY
heal  rig 2.1
(@) Identify part A and part B of the set-up.
Part A: [1]
Part B: [1]

Jenna wants to separate a mixture of acetone, butanol, ethanol and water. The table
below shows the boiling point of the different substances.

substance boiling point/ °C
acetone 56
butanol 117
ethanol 78
water 100

(b) State the sequence of distillation of the different substances.

[2]

(c) Identify and explain two mistakes in the set-up.

[4]
CCHY Mid-Year Examination (2018) Lower Secondary Science / Sec 1 Express pg 15 of 20




Section C: Free Response Questions (30 marks)

1 Ahmad wants to carry out an experiment to determine the volume of a figurine which
is made of styrofoam. Ahmad receives the materials he needs, listed in Fig. 2.2.

Measuring cylinder
Styrofoam figurine
String
Small rock
Water

Fig 2.2

(a) State the purpose of the small rock in this experiment.

vk wnh e

[2]

(b) Given the materials listed in Fig. 2.2, describe how you would carry out an
experiment to measure the volume of the styrofoam figurine.

[4]
(c) Showing your working clearly, find the density of the styrofoam figurine
given that the mass is 0.75 g and its volume is 3.2 cm?. Leave your answer
to 3 decimal places.
[2]
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(d) The styrofoam figurine is then cut into half. State whether there will be any
change to its density.

[1]

2 Fig. 2.3 shows the results of a chromatogram using a round chromatography
paper.

yellow

—\\\ reen

mixture A @ \ \ red

Fig 2.3

The black dot in the middle shows where a drop of mixture A was added at the
start of the experiment.

(@) It is known that mixture A contains 5 different coloured components.
However, the mixture was separated into only 4 dyes as shown in Fig. 2.3.
Give a reason for this observation.

[1]

(b) The exact same experiment was carried out with mixture A but with a
rectangular chromatography paper. In Fig. 2.4, draw and label how the
results would look like. [2]

@ mixture A

Fig 2.4
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(c) State one precaution that must be taken when carrying out paper
chromatography. Explain why this precaution is necessary.

[2]

(d) Mixture B is made up of three different substances P, Q and R. The
characteristics of substance P, Q and R are listed in the table below.

substance characteristic
P P is soluble in ethanol but not water
Q Q is insoluble in both water and ethanol
R R is only soluble in water

(i) Briefly describe how a food scientist can obtain a dry sample of
substance P from mixture B.

[5]

CCHY Mid-Year Examination (2018) Lower Secondary Science / Sec 1 Express pg 18 of 20



3 Biodiversity is very important to our planet as it contributes to the stability of
systems in the natural world. Environmentalists have expressed their concerns
for the declining biodiversity and emphasize that appropriate conservation and
sustainable development strategies must be taken to preserve biodiversity.

(a) State, with examples, two ways in which biodiversity benefits humans.

[4]
(b) The organisms shown below are part of Singapore’s biodiversity.
(i) Complete the table below by placing a tick (v') against the
characteristics of the organisms.
King Cobra
Plantain Squirrel
Organisms Tiger King Duagon Plantain | Javan
Lo Barb Cobra gong Squirrel Myna
Characteristics
Lay eggs
Live on land
Have scales
[2]

CCHY Mid-Year Examination (2018) Lower Secondary Science / Sec 1 Express pg 19 of 20



(i) Using the characteristics in the table above, construct a dichotomous
key to identify the organisms. The first level of classification has been
completed for you.

Organism

Lay eggs

CCHY Mid-Year Examination (2018)

Do not lay eggs
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ANSWER KEY FOR MYE 2018 SEC 1 EXPRESS SCIENCE

Section A
1 D 11 B 21 C
2 A 12 B 22 B
3 D 13 B 23 D
4 B 14 D 24 A
5 D 15 B 25 C
6 C 16 C 26 D
7 D 17 D 27 B
8 C 18 C 28 C
9 A 19 D 29 D
10 A 20 A 30 C
Section B
Qn Suggested answer Marks Remarks
awarded
1 |a |48g (1]
bi Dependent variable: mass of substance C dissolved [1]
ii Controlled variable: rate of stirring, volume of solvent, [1] Accept any
size of particles, type of solute, type of solvent. other
reasonable
answers.
c The faster the rate of stirring, the greater the mass of [1]
substance C dissolved.
di The solution was saturated. [1]
dii | It has come to a point where no solvent can dissolve any [1]
more solute/no more solute-€an dissolve in the solvent
2 a Identity: Collar [1]
Function: To regulate the amount of air entering the [1]
burner through the air-hole
b [1] for - Straight
tripod lines must
stand and be drawn
evaporating | using
dish ruler.
-No
[1] for sketchy
Bunsen lines
burner
[1] for
labels




Non — luminous flame

[1]

A luminous flame is unsteady while a non-luminous flame
is a steady flame.

OR
A luminous flame occurs when there is incomplete

combustion while a non-luminous flame occurs when
there is complete combustion.

OR

A luminous flame produces soot while a non-luminous
flame does not produce soot.

OR

A non-luminous flame is hotter than a luminous flame.

(1]

(1]

(1]

(1]

Max 2M

ei

There is too much oxygen entering the airhole, leading to
complete combustion when lighting the Bunsen burner.

OR

The air hole is open when lighting the Bunsen
buerner/strike back has occurred due to too much oxygen

entering the airhole.

[1]
[1]

[1]
(1]

Max 2M

This can be avoided by closing the air-hole when lighting
the Bunsen burner.

(1]

ai

| do not agree with the student’s conclusion. A compound
should have a fixed boiling point. However, according to
the table, substance A has a variable melting point from
40-63°C.

(1] =
(1]

| agree with the student’s conclusion. There is only a
physical change after substance B goes through heating.
This is seen when it melts when heated and returning to
its original form when cooled.

(1]
(1]

| do not agree with the student’s conclusion. An element
is a substance that cannot be broken down into 2 or more
simpler substances by any means. However, according to
the table, substance c decomposes upon heating.

(1]
(1]

Please
penalise
one mark
overall if
students
do not
guote any
evidence
(data)
from the
table.

Accept any answer more than -5°C and less than 25°C

[1]




4 a Gas A — Hydrogen/Chlorine [1]
Gas B — Chlorine/Hydrogen [1]
b Hydrogen chloride is classified as a compound because it | [1]
can be broken down further by electrolysis, which is a [1]
chemical method.
ci Group VIl [1]
Period 4 [1]
cii | Yes, it will. [1]
Bromine is in the same group as chlorine in the Periodic
table. This means that it has similar chemical properties [1]
to oxygen.
5 a Part A — Boiling chips [1]
Part B — Fractionating column [1]

b Acetone, Ethanol, Water, Butangl [2] [1] M for
Acetone,
ethanol
[1] M for
water,
butanol

c There is a stopper at the conical flask. There should not be | [1]

a stopper as this causes pressure to build up in the flask | [¥]
and this could be dangerous.
Water should enter from the bottom of the condenser and | [1]
leave from the top/the direction of water flow is wrong.
Water should enter at the end of the condenser to ensure
that the coolest part of the condenser is at the end to
ensure that all vapour has cooled into liquid droplets to be | [1]
collected as distillate.
OR
To ensure that all the vapour condenses into liquid before
leaving the condenser. Max 4M
Section C
Qn Suggested answer Marks Remarks
awarded
1 a The small rock helps to add density/weigh down the [1]
styrofoam to ensure that the Styrofoam is fully [1]

immersed in the water/Styrofoam sinks in the water.




First, measure the volume of the small rock by
placing it in the measuring cylinder and reading the
measurements.

Secondly, tie the rock at the bottom of the string and
the styrofoam figurine at the top .OR tie the rock and

string together with a string.

Thirdly, slowly immerse the rock and string into the
water in the measuring cylinder and read the
measurements.

After reading the measurement, find the volume of
the Styrofoam by taking the final volume and
subtracting the initial volume as well as the volume
of the rock.

(1]

(1]

(1]

(1]

Accept
alternative
phrasing/logical
answers.

Do 0.75
3.2

=0.234 g/cm?

(1]

[1]

Minus one mark
if units are
missing for
density

There will be no change in density.

[1]

One of the dyes in the mixture is insoluble in the
solvent.

[1]

ik Yellow

Green
& ——— Blue

Red

[1] mark

for every
2 correct
dye spots

The starting line should be drawn with a pencil

as pencil is made up of carbon which is insoluble in
the solvent and will not affect the results of the
experiment. / carbon will not be separated out into
different components.

OR

The solvent should be below the starting line
To ensure that the dye does not dissolve into the
solvent and affect the results of the experiment.

(1]
(1]

1]

[1]
[1]

Max 2M

Firstly, the food scientist should dissolve mixture B in
water.

[1]

Award marks if
students reorder




He will then carry out filtration by pouring the
mixture through a filter paper. As only R is soluble in
water, P and Q will be left as the residue.

Dissolve P and Q in ethanol and then carry out
filtration by pouring the mixture through a filter
paper. Asonly P is soluble in ethanol, P dissolved in
ethanol will be the filtrate.

Carry out crystallisation/evaporation to dryness on to
obtain a dry sample of P.

(1]

(1]
(1]

(1]

steps and
dissolve mixture
B in ethanol first.

a Biodiversity provides humans with raw materials [1] Award marks if
such as wood to build furniture and houses. [1] for eg | other examples
given by students
OR are reasonable.
Biodiversity provides humans with food such as [1]
vegetables, fruits, spices etc. [1] for eg
OR
Biodiversity provide humans with medicine such as [1]
penicillin (antibiotic). [1] for eg
Max 4M
bi Organisms Tiger King Dugong Plantain | Javan
Barb Cobra Squirrel Myna
Lay Eggs v v 4
Live on land v v v
Have scales v v

1 mark for 4 correct ticks

Max 2 marks




Organism

Lay eggs

Live in water Live on land
Tiger Barb
Have scale Have no scale
King Cobra Javan Myna
Remarks:

Do not lay eggs

Live in water

Dugong

1 mark for each organism that is classified correctly.
Neat dichotomous key with two branches from each characteristic clearly

defined (minus 1 mark if condition not satisfied).

Live on
land

Plantain
squirrel

No spelling or grammer mistakes (minus 1 mark if there are 2 or more

spelling mistakes).

Lines should be drawn with ruler.

Max 5 marks
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Section A

1 Which statement about the work of the scientist is wrong?
A scientist supports a theory by data.

A

B A scientist only works in a laboratory.
C A scientist can work anywhere.

D

A scientist does research and experiments to make new discoveries.

2 Pouring unused chemicals back into their containers is not allowed.
Why is this so?

The chemicals in the container may be diluted.
The chemicals in the container may increase in concentration.

This may cause an explosion.

O o0 W >»

The chemicals in the container may be contaminated.

3 Three hazard symbols found in a science laboratory are shown below.

A

What do |, Il and Ill represent respectively?

A irritable flammable toxic
B flammable toxic irritable
c irritable corrosive toxic
D

explosive corrosive irritable
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4 The position of some elements are shown on the outline of part of the Periodic Table.

Which two elements have similar chemical properties?

A
C

1and 3
4 and 5

B 2and 3
D 3 and 6

5 An equal amount of sugar is added to identical solvent and containers of different
conditions.

In which setup would sugar dissolve the fastest?

temperature of solvent

size of sugar

(o B @ T ve B

80°C
20°C
80°C
20°C

small pieces
small pieces
large piece

large piece

6 Which statement(s) about a concentrated solution is/are true?

A
Cc

I A concentrated solution allows light to pass through.

Il It contains the maximum amount of solute that can be dissolved.

[l It contains insoluble particles when the solution is left to stand.

| only
I and Il

B llandlll
D I Ilandlll
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7 An athlete was suspected of cheating by using an energy boosting drug in a 100
metres race. His urine sample was sent to the laboratory. The chromatograms of 3
different types of drugs and his urine sample are shown below.

L L

L

L L

o
—O— O O O
drug P drug Q drug R

urine
sample Different types of drugs

Which of the following statement is most accurate about the chromatogram results?

A The athlete cheated with drugs P and Q.

B The athlete cheated with drugs P, Q and R.

C The athlete did not cheat as there is an unknown substance in the sample.
D

The athlete did not cheat as drug R is not found in the sample.

8 Which of the following is not in the citrus fruit family?

lemon

grape
grapefruit

oo w >

orange

9  What is the benefit of having division of labour in a multi-cellular organism?

A It enables the multi-cellular organism to defend against the bacteria better.
B It enables efficient functioning of the processes in the multi-cellular organism.
C It reduces the amount of waste products produced in a multi-cellular organism.

D It reduces the energy requirement in a multi-cellular organism.
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11

12

13
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Most of the chemical reactions in a cell take place in the

cytoplasm
mitochondrion

nucleus

oo w >

vacuole

Which of the following is not found in a human muscle cell?

cell membrane
cellulose

chromosomes

oo w >

cytoplasm

The diagram below shows a typical plant cell.
Which of the labelled structure is partially permeable?

.
.

//@‘ XA @\
G

e
kk. @/

Which one of the following shows the correct sequences of organisation within a
living organism?

tissues - organs - cells > systems
cells - tissues - organs - systems

systems - tissues - organs - cells

oo wm >

organs —> tissues - systems - cells
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14  Which of the following correctly describes the purpose of digestion?

15

16

17

A to make complex food molecules from simpler molecules

B to remove complex food molecules from the body

C to break down complex food molecules into simpler molecules

D to use simpler molecules in the body

If the bile duct of a mammal became blocked, which symptom would be shown

by the mammal?

oo m >

Fat digestion would stop.

The amount of bile in the blood would increase.

Fat digestion would increase.

Fat digestion would decrease.

The recommended diet for soldiers in freezing Arctic conditions is different from
that recommended for tropical conditions.

What should the Arctic diet include?

A more proteins

B more carbohydrates
C more fats

D more fibre

Where do chemical digestion and absorption of digested food occur in the human

digestive system?

chemical digestion

absorption

large intestine
large intestine

small intestine

oo w >»

small intestine

stomach
small intestine
stomach

small intestine
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18 The diagram shows some organs of the human body.
Which structure does not move its contents by peristalsis?

19  Which of the following is false about proteins?

Protein digestion begins in the mouth.
Proteins are broken down into amino acids.

Proteins are digested in the small intestine.

oo w >

Some proteins function as enzymes in the human body.

20 Mary accidentally injured herself and her wounds were taking a long time to heal
fully. She should take in more to help her wounds heal faster.

starch
proteins

fats

OO m >

carbohydrates

End of Section A
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Section B

Answer all the questions in the spaces provided.

Fig. 21.1 contains information about solids A to E.

solid A

magnesium with oxygen.

solid B

A is white. It is formed by burning B is red and has a fixed composition

by mass. It decomposes into two
elements when heated.

C is blue and dissolves in water. Its
solution shows three spots when
separated by chromatography.

solid C

solid D solid E
D is speckled green and white. The E is grey and is attracted to a
green particles dissolve in water but magnet. It cannot be decomposed

the white particles do not.

into anything simpler.

Using the labels A to E, identify:

(@) acompound,

(b) a mixture.

Fig. 21.1
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22 A sucrose molecule has the formula C12H22011. Sucrose is extracted from sugar
beet or sugar cane. It is processed in factories to produce sugar. Sugar is often
used as an added ingredient in food production.

(@) Name all the elements present in the sucrose molecule.

(c) Sugar can be decomposed by heat to carbon and water vapour. This reaction
is represented by the equation below.

sugar - carbon + water vapour

Explain how this reaction shows that sugar is a compound and not an
element.

(d) A student suggested obtaining sugar from the sugar solution through
evaporation by heating directly on the evaporating dish.

(i) Explain why this is not a good idea.
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23 The solubility of three solids in two different solvents, P and Q, are shown in Table

23.1.
Table 23.1
) solubility
solid
solvent P solvent Q
sand insoluble insoluble
sulfur soluble insoluble
salt insoluble soluble

A mixture consists of sand, sulfur and salt needs to be separated. Describe the
steps taken to obtain each substance separately from the mixture.

(Dissolved substance does not need to be removed from the solution.)
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24 Fig. 24.1 shows a separation of salt solution using simple distillation.

Condenser
Salt solution

Fig. 24.1

(a) Identify the distillate collected.

(b) Explain the function of the condenser.

(c) With the use of arrows, label “water in” and “water out” on the condenser in
Fig. 24.1. [2]

(d) Suggest why distillation could not take place effectively if the directions of
“‘water in” and “water out” are switched.
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25 Study the classification key below carefully.

leaves
simple leaf (having no leaflets) compound leaf (leaflets present)
1 L
[ 1 [ |
entire lobed 5 ledflets more than
\ l 5 leaflets
STy e 2
f v v . l
smooth  toothed less more Y- Sy
edge edge than 5 than 5 ’i { FJ
‘ l Iob!es lobes
v

A [ [ [B

With the help of the classification key and Fig. 25.1, give the alphabet (A — F) that
corresponds to the plant.

Maple Sweet buckeye Honey locust

Honeysuckle

Fig. 25.1

Maple: ...........
Sweet buckeye: ...........
Honey locust: ...........

Honeysuckle: ...........

[4]
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26 Fig. 26.1 shows a plant cell.

A
E

B

C

F D

Fig. 26.1
(@) Name the parts labelled A —F. [3]

A
B
G
Do
o
Fio
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(c) Give three differences between a plant cell and an animal cell.

plant cell animal cell
1
2
3
[3]
(d) State the part(s) in Fig. 26.1 (A — F) which make(s) up the protoplasm.
................................................................................................ [11

(e) Fig. 26.2 shows a cell taken from the underground root of a plant.

Fig. 26.2

Identify an organelle that is not found in Fig. 26.2 but is present in a typical
plant cell. Explain why this organelle is not found in this type of root cell.
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27 Fig. 27.1 shows the human digestive system.

& A

—

C
D
Fig. 27.1
(a) Name the parts labelled A — D. [2]
A
=
o
Do
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(c) Fig. 27.2 shows part of the human alimentary canal.

Fig. 27.2

Comparing the concentrations of the following substances between region X
and Y, state the region that has a higher concentration of:

(i) glucose,

(ii) water,
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28 Fig. 28.1 shows the action of enzyme X on two food types 1 and 2 in the human
digestive system.

food type 1 A ..  SubstanceY

enzyme X

Fig. 28.1

(a) State one characteristic of an enzyme that is shown in Fig. 28.1 above.
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29 The graph in Fig. 29.1 shows the effect of changing temperature on the rate of

reactions controlled by two different enzymes.

Enzyme 1 Enzyme 2
100 r
j' h
[
\ 1 \
80 f

J \

! \ \
rate of i i ‘
reaction/ " \ f k

: \ \
arbitrary \ ]
units ] ) ! \
] )\ ’ k
20 X / N
/ \ Vi
i AY / A N
\\L L4~ \L\
0 5 10 15 20 25 30 35 40 45 50
Temperature / °C
Fig. 29.1
[1]

(a) State the optimum temperature of enzyme 1 and enzyme 2.

Enzyme 1: ...l

Enzyme 2: ...l
(b) Suggest whether enzyme 1 or enzyme 2 is likely to be found in humans. Give

a reason for your suggestion.



30 The pancreas produces three types of enzymes.
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Name these enzymes, the substrate each enzyme acts on and the respective end-

products.

name of enzyme

substrate

end-product(s)

(a)

(b)

(c)

[3]

31 Fig. 31.1 below shows food moving through the alimentary canal.

Fig. 31.1

(a) Name the process occurring in Fig 31.1 which causes food to move through

the alimentary canal.
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32 Fig. 32.1 below shows the amount of carbohydrates and proteins that are left
undigested as food passes through the alimentary canal.

100 i —————
" Key
percentage of \\\ 51
undigested ¥ N\ — carbohydrate
food present “\1 »ﬁ digestion
| 50 - Vol - protein
\\ \1 digestion
\\ |I ;
\ |
n
\ ll‘.
______ N
A B C D E

organs in alimentary canal
Fig. 32.1

Name the organ in the alimentary canal that is represented by the following letters
in Fig. 32.1.

[2]
End of Section B
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Section C
Answer all the questions in the spaces provided.

33 Singapore has built a robust, diversified and sustainable water supply from four
water sources known as the Four National Taps — Water from Local Catchment,
Imported Water, high-grade reclaimed water known as NEWater and Desalinated
Water.

We have five NEWater plants supplying up to 40% of Singapore’s current water
needs. The NEWater plants use microfiltration, reverse osmosis and ultraviolet
disinfection technology to produce clean water.

Source: http://www.pub.gov.sg/watersupply/fournationaltaps

A simplified version of the reverse osmosis process is shown below.

REVERSE OSMOSIS

high
pressure

water with high
concentration of
bacteria.

partially
permeable
membrane.

@ e
® - e ~—— water molecules and
dissolved salts

Source: http://www. filterwater.com/t-articles.ReverseOsmosis.aspx

(@) With reference to the diagram,

(i) state an example of a filtrate and a residue.

Filtrate: .....oovree

Residue: ... [2]
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(i) describe how the partially permeable membrane can help to remove the
bacteria in the water.

(b) A scientist argued that a membrane with large pores could be used to speed
up the process of obtaining clean water.

Do you agree with his argument? Give reasons to support your answer.

(c) Give a reason why technologies such as reverse osmosis to obtain clean
water is important to Singapore.

(d) Singapore has two desalination plants and is able to meet 25% of water
demand. Three more desalination plants will be ready by 2020. Desalinated
water is expected to meet up to 30% of Singapore’s future water needs by
2060.

Source - https://lwww.pub.gov.sg/watersupply/fournationaltaps/desalinatedwater

(i) State the source of water used in desalination plants.

(ii) Suggest a possible reason why Singapore does not depend entirely on
desalinated water to meet the country’s water demand.
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Study the classification key below which uses some of the characteristics of
vertebrates to classify them and answer the questions that follow.

vertebrates
warm-blooded cold-blooded
with without with without
feathers feathers scales scales
bird mammal amphibian
| |
with fins without fins
fish reptile

(a) Is the key shown above a dichotomous key? Give a reason for your answer.
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(b) Given the characteristics of the following organisms, state the group that each
of them is in. The first organism has been done for you. [2]

organism characteristics group

. no scales, warm-blooded,
organism A . mammal
50 cm long, no fins, no feathers

. with scales, cold-blooded,
organism B ]
4 cm long, no fins, no feathers | oo

. no scales, cold-blooded,
organism C .
1 mlong, no fins, no feathers | e

(c) State two uses of a dichotomous key.
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35 The diagram below shows part of the human digestive system.

(a) Explain what is meant by the term ‘digestion’.

(b) List down all the organs (1-5) in the diagram above which play a role in the
digestion of fats.

(c) Name the organ(s) mentioned in (b) and explain how does/do the organ(s)
help with the digestion of fats.
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(d) Some people suffer from acid indigestion, a condition where excess acid is
produced in the stomach. Besides causing extreme discomfort, it can also
cause stomach ulcers if left untreated. Doctors usually recommend that
patients consume antacids to reduce the discomfort caused.

(i) Describe one function of acid in the stomach.

END OF PAPER



GMS(S)/LSS/MYE/2018/1E

27

("dya) aunssaud pue sunjesadws) Wood e WP ¥ S seb Aue Jo S)0W SU0 JO Swnjon 34|

WNISUEME] | whesgoy  (Wnpamoue|  WnILUE) | Wniusisuss | wniLUoEED | wngayag wnpng | wnppsws | wnuend | wnndau Emi_mm.s Ezw_._mwﬁ..n_ cw_mm___ WnaE
1 ON PN w4 &3 D g w3 el Nd dn n Ed uL Bl
0L Z01 LOL 00k L515] 26 LB 96 S6 L] £6 ] LG 06 123 Spiounoe
GLL £Ll 691 L9 Gal £91 7151 8 151 Fias] ) =] = i 88 OFl GEL
wng=En wnaguETe wanjrg Wngss wnegoy | wesosdsfp|  weqs | woegopel | wedons | wnpswes | wnygswosd | umpudposy |woaipoasesd|  wnuEd WNEBLUE]
m QA wy 13 oH Ag ql po n3 ws W P id ] B
bL 0L 69 93 L9 99 S8 Lt £9 &9 19 09 65 85 LS SpIoUBLiUE
LA LICHALESA| WInADIEY wnpussdon wrewabirso|wogpesusep| wWhuEwEW | wnissey wruyog  (wnifogess| wnugnp | weopsery wnipE WNEEN
A7 i ug by 50 W sH usg Bs ad i I0URE EY 14
Ol FLE ekl 333 Okl 601 20l L0L 901 S0l FOL £l — 68 g8 L8
= = - 60 LOE r0E Loz L& GEl ZBL o0&l agl el L8 gLl LEL EEl
UopEs FMEISE wnpeyod anuLEEg pEa| [T fanasaw pob wmunepd wmipa WNIUS0 T TE T ua)s6um B waneupEY wnpEg W S23ED
iy W Od 19 a4 1L B ny id ]| 50 Gl A Bl iH spoumyue | B 5D
ag 1) L) £ o8 &) 0g 6. -7 LL 9l S L £l el LL= L5 ag EE]
LEL L2l 82l &l GLL =188 ZLE B0l o0l E0l (14] 8 - 96 6 L& 517 g o8
Uouax PO N Auownue un s WNeUpED FBh|IE umpeged WA PoL Wy | ungEues] wnuspgfom|  wnsgom WINSUCENE wmnpd wnEgudE | wnppagre
2K I 2L as ug ul P2 By Pd U Y 2L ar am i A 15 ke
¥5 £S 4] L5 05 G¥ 8F L¥ O G¥ L £ 4.4 I+ Ot GE gt LE
¥a g [:7 oL gL oL <9 ] 65 65 a5 cS 25 L5 Bt St 0¥ 6E
_..__ﬂ.a-.a.-x AAINE] [ Eallve HuEse E_.x_.._wr_.-.-_m.m F__.x__wm a1l ra Jaddag [C =l WEJ L2 asaEbuew LI L LD LIMIDEUES LAIrmIEn IWIMpUEDS L8]y = i) wnysseqod
I g 25 8y 20 BD) ug no N o2 24 U 12 M L a5 ED M
o9 SE ¥E £ ¢E LE 0E 6& 8e ie 92 Se ¥e £e [ L 0g Gl
OF GGE FA LE Be ig ¥e A
uofue LT[ ] ngns | sruoydsoud | uooms WInE LN wnsaufew | wnpos
Iy 12 S d IS v By N
gl il 413 Sl ¥l £ 2l a3
0 18 a1 LS zl b SSEW JLUOJE anjE|al B L
uosu oy wabifxn uabauu UGB uomg ey | pEg wnan
aN E| 0 N 2 g 1oquis awole ag n
oL & 8 i 0 G Jaquinu (nwoje) uoosd ¥ €
¥ I Aay
sy waboupdy
2H H
[ I
1] A 1 i | A Al 1] [ ] |
danousy

sjuswis|3 jo ajqeL Jlpoliad ayL




28 GMS(S)/LSS/MYE/2018/1E

BLANK PAGE






GEYLANG METHODIST SCHOOL (SEC)
1E LSS MYE 2018 ANS

1 2 3 4 5 6 7 8 9 10
B D C B A A A B B A
11 12 13 14 15 16 17 18 19 20
B C B C D C D A A B
ltem Answers Marks
21 (a) A or B/ Aand B also acceptable 1m each
(b) Cor D/ Cand D also acceptable
22
(a) Carbon, hydrogen, oxygen 1m (must name
all)
(b) Hydrogen im
(c) Sugar is able to decompose when heated and be broken 1m — either point
down into simpler substances/carbon and water vapour. mention
(d) (i) Not a good idea as sugar will decompose into carbon. Im
(ii) Crystallization Im
23 1) Add solvent P to the mixture, stir and filter, Sulfur will | 1m —filtration
be separated as filtrate. 1m — state
2) Add the residue from step 1 into solvent Q, stir and correct filtrate
filter, Salt solution will be separated as filtrate. 1m — mention
(question focus on filtration and the sequence of filtration. | residue after first
Any separation of solution is not needed) filtration
24(a) Water Im
(b) To condense the vapour from the mixture Im
(c) “water in” — below Im
“water out” — above 1m
(d) Water will flow too quickly downwards and the entire 1m
condenser will not be filled. 1m
25 Maple - C 1m each, 4min

Sweet Buckeye — E
Honey locust — F
Honeysuckle — A

total




ltem Answers Marks
26 (a) A —cell wall Any 2 for 1m,
B — cell membrane no 0.5m, 3m
C — cytoplasm in total
D — chloroplast
E — vacuole (reject cell sap, cell sap is contents, not part)
F —nucleus
(b) A — supports the cell / gives the cell a regular shape 1m
D — contains chlorophyll to trap light energy for 1m
photosynthesis
(c) Plant cell Animal cell
Any 1 for 1m,
Presence of cell wall Absence of cell wall .
3m in total,
Presence of both plant
Absence of chloroplasts and animal
chloroplasts
cell must be
A large, central correct to get
Many tiny vacuoles 1m, no 0.5m,
vacuole must compare
Contains a thin lining the same
Cytoplasm fills the cell thing (e.g. cell
of cytoplasm wall for both
Presence of cell sap Absence of cell sap columns)
(d) B,CandF All 3 to get 1m
(e) Chloroplast 1m
This cell has no access to sunlight and is hence unable to 1m
photosynthesise.
27(a) A — large intestine 2 for 1m, 2m

(b)

(c)(i)
(ii)
(iii)

B — small intestine
C—rectum
D —anus

C —to store the faeces temporarily
D — for the faeces to be passed out of the body

X
X
Y

max

Im
Im

Im
Im
Im




Iltem Answers Marks
28 (a) The enzyme remains chemically unchanged at the end of the | 1m
reaction.
OR The enzyme is highly specific in its action.
OR The enzyme is reusable.
(b) OR The enzyme is required in small quantities.
The enzyme is sensitive to pH/temperature. 1m
29(a) Enzyme 1-8o0r9 °C No units —0Om
Enzyme 2 -39 °C Both right to
get1m
(b) Enzyme 2. Im
Its optimum temperature is closer to the human body Im
temperature of 37°C.
30 Name of Pancreatic
enzyme Substrate amylase/
otease/
(a) Amylase | Starch lipase are
- Q accepted.
(b) Protease Protelaf\ 1m e%c: row,
o~ ) ne\0:5m.
(c) Lipase || Fat DQ@

‘ -1m overall
for all spelling
errors.
Carbohydrase
not accepted
as enzyme,
carbohydrate
not accepted
as substrate.

31 (a) Peristalsis im

(b) It is the continuous wave-like contractions of the muscles im
along the gut/alimentary canal that help to push the food
forward.

32 C - Stomach 1m each

E — Large intestine




ltem Answers Marks

33

(a)(i) Filtrate: Water molecules and dissolved salts 1m — either

answer
Residue: Bacteria / disease causing organisms 1m

(ii) Bacteria are bigger than the pores of the permeable Im
membrane. Particles like water and dissolved salt are smaller | 1m
and can pass through.

This separates the bacteria from the water and the dissolved | 1m
salt / the bacteria will remain on the permeable membrane.

(b) No. im
The larger pores of the permeable membrane will not be Im
able to trap the bacteria and they can pass through the
membrane.

(c) Singapore has shortage of water or any other acceptablé ans | 1m

(d)

(i) Seawater Im

(i) Desalination is very expensive. Im
Total dependency on desalination plants will cause the price
of water to be very high.

34 (a) Yes. Im
A dichotomous key classifies living things / organisms into
two smaller groups at each stage. Im

(b) Organism B — Reptile
Organism C — Amphibian 1m each

(c)

(d)

¢ To classify organisms
e To identify organisms
e To recognise how organisms are related

e Important for maintaining a stable system in nature
For example, honeybees help to fertilise crops which are
important food sources for humans
e Provide valuable resources
For example, wood is a raw material to make wooden
furniture/some plants or fungi can be used as medicine/
some plants can be used as food such as herbs and spices
e Any other acceptable answer

1m each, any
2 for 2m

1m for
benefit, Im
for relevant
example

(2 benefits
with 2
examples to
get4 m)




Item Answers Marks
35(a) Digestion is the process of breaking down the large molecules | All bold and
into smaller molecules that can be absorbed by the body. underlined to
get1lm
(b) 3,4and5 All to get 1m
(c) 3 — pancreas 1m for the
Pancreas secrete pancreatic juice that contains (pancreatic) | named organ,
lipase, which breaks down fats into fatty acid and glycerol. 1m for the
explanation,
4 — gall bladder all bold and

(d) (i)

(d) (i)

Gall bladder secretes bile, which emulsifies large fat droplet
into smaller fat droplets.

5 — liver
Liver produces bile, which is stored in the gall bladder.

e Provides a slightly acidic medium suitable for the action of
gastric enzymes
e Kills bacteria in food

Antacids can remove the excess acid.
OR Antacids can neutralise the acid.

underlined to
get the mark

The part
“emulsifies
large fat
droplet into
smaller fat
droplets” only
need to be
present once.

Any one to get
1m

Im
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Section A (10 marks)
Answer all questions.

Which of the following are good practices in the laboratory?

I Discarding broken glassware in the dustbin.

Il Wearing safety goggles while heating substances.

[l Having a fire extinguisher and fire blanket in the laboratory.

IV Pouring excess chemicals back into containers to reduce wastage.

I and Il only

[l 'and Il only

I, Iland IV only
All of the above

OO w >

Which of the following substances may corrode the skin upon contact?

helium
ethanol
mercury
sulfuric acid

oo w>»

A student wanted to add 15.50 cm? of hydrochloric acid to magnesium carbonate.
Which of the following apparatus is most suitable?

burette
beaker
measuring cylinder
pipette

OO w >

What volume of solution is shown in the measuring cylinder below?

)

20 —

15 —
A 20 cm?3
B 21 cm?d
C 22 cm?3
D 24 cm?3

Qar 1 Fxp Chemistry/SA1/18 [Turn Over
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Which of the following statements about the Periodic Table is incorrect?

It is organised into groups and periods.

Both elements and compounds are listed in the table.

The table classifies elements broadly into metals and non-metals.
The names of the elements are represented by chemical symbols.

OO mw >

Which of the following pairs of elements have the same chemical properties?

lithium and hydrogen
carbon and nitrogen
nitrogen and phosphorus
sodium and chlorine

oo w>»

Which of the following are physical properties of calcium?

sonorous malleable high melting point
A v v v
B v X X
C X v v
D X X v

A human tooth is largely made up of hydroxyapatite. Hydroxyapatite has a chemical
formula, Cas(POa4)3(OH).

How many types of elements does hydroxyapatite contain?

OO w >
~ o o ks

A student mixed some soybean powder into water to make soybean milk. Then, he
tried to separate the soybean powder from the water through filtration. He was
unsuccessful.

What could be a possible reason?

Soybean milk is a solution so there is no residue.

Soybean milk is a suspension so there is no filtrate.

Soybean milk particles are too big to pass through the filter paper.
Soybean milk particles are smaller than the pores on the filter paper.

OO w>

Ser 1 Fxp Chemistry/SA1/18 [Turn Over



10 Which of the following mixtures can be separated using magnetic attraction?

iron and steel
paper and cloth
nickel and silver
plastic and copper

OO W >

Qar 1 Fxp Chemistry/SA1/18 [Turn Over
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Section B (30 marks)
Answer all questions in the spaces provided.

1  Methanol is an alcohol commonly found in the laboratory. For
Examiner’s

Use
The following diagram shows a warning label found on a bottle of methanol.

RESPONSE

If swallowed: Immediately call a poison center.
Rinse mouth. If inhaled: Remove victim to fresh
air and keep at rest in a position comfortable
for breathing. Immediately call a poison center.
If on skin (or hair): Wash with plenty of water,
and soap if available. Call a poison center if you
feel unwell.

Use water spray, alcohol-resistant foam, dry
chemical or carbon dioxide for extinction.

WARNING: This product contains a chemical
known to the State of California to cause birth
defects or other reproductive harm.

Tick (v') in the boxes to identify the correct hazard symbols for methanol.

: ARCE:

[2]

Ser 1 Fxp Chemistry/SA1/18 [Turn Over
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2 Baking soda reacts with vinegar to produce carbon dioxide gas. For
Fig 2.1 shows a set-up of the above reaction to collect the carbon dioxide Exathur;ers
gas.
vinegar— .

{_!'.'L_:j (7 9 4l
MmN | e
R A
reaction [N -
U eeatem mixture \k J
Fig 2.1

(@) (i) Name the method of gas collection shown in Fig 2.1.

........................................................................................ [1]
(ii) Label the apparatus in Fig 2.1. [2]
(iii) A student wants to collect and measure the volume of carbon
dioxide. Name and draw a suitable apparatus.
name of apparatus: .............cooiiiiiiiiii
diagram:
[2]

Ser 1 Fxp Chemistry/SA1/18 [Turn Over
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(b)

7

A student suggests that the downward delivery method is more
suitable than the one shown in Fig 2.1.

Explain.

Caffeine is a substance commonly found in coffee beans.

The graph below shows the solubility of caffeine in two different solvents,
ethyl acetate and water, at various temperatures.

Solubility of Caffeine (g/100 ml of solvent)

(a)

(b)

80

70 H in ethyl acetate |
/

60 ” 4

7+
50 £ /._| in water

40 II ,I

20 s

10 —

Temperature of solvent (°C)

Explain the term solubility.

Describe the relationship between temperature and solubility of caffeine
in water.

For
Examiner’s
Use

Qar 1 Fxp Chemistry/SA1/18 [Turn Over
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(c) Determine the maximum mass of caffeine that can dissolve in 200 ml of
water at 25 °C.

(d) Calculate the increase in mass of caffeine that can be dissolved in
100 ml of ethyl acetate when temperature is increased from 25 °C to
50 °C.

(e) (i) Caffeine has a chemical formula of CsH10N4O2.
State with a reason, if caffeine is a compound or a mixture.

(ii) Name an element that makes up caffeine, hence, state its group
number and period number.

name of element: ...l
group number: ....................
period number: ....................

Borax solution can be added to glue to form a non-Newtonian liquid that
resembles slime.

Amy conducted an experiment to find out if the amount of borax solution
affects the hardness of the slime.

(@) Suggest a suitable hypothesis for the experiment.

(b) Identify the independent and dependent variables for the experiment.
independent variable: ... ... ...

dependent variable: ........ ...

3]

[2]

For
Examiner’s
Use

Ser 1 Fxp Chemistry/SA1/18 [Turn Over
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9

The table below shows the characteristics of three substances.

substance soluble in water | soluble in alcohol magnetic
R yes no yes
S yes no no
T no yes yes

(a) Briefly describe how you would separate a powdered mixture of
substance R, S and T into its individual components.

You might want to number your steps for clarity.

(b) In a separate experiment, substance S was dissolved in water to form a
mixture.

(i) Draw a diagram to show how you can use evaporation to dryness
to obtain solid substance S from this mixture.

You need to label your diagram clearly.

[3]

For
Examiner’s
Use

Qar 1 Fxp Chemistry/SA1/18 [Turn Over
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(ii) A non-luminous flame was used for (i).

Describe how a non-luminous flame was achieved and explain
why it was used in preference to a luminous flame.

The boxes in the figure below contain descriptions of three different

substances, A, B, and C.

A can be separated
into two different
substances by
adding water and
filtering.

B is a gas that
cannot be broken
down into simpler

substance.

C is formed when B
and a metal
undergoes a

chemical reaction
upon heating.

Classify each substance by ticking (v) the correct box in the table below.

either an
substance element compound mixture element or a
compound
A
B
C

Ser 1 Fxpo Chemistry/SA1/18

3]

For
Examiner’s
Use
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Section A
Answer all the questions in this section.

What is the reading shown by the vernier caliper below?

0 1 2 3 4|
cm |||||I|||1J,Lrur|,\.’.;+,1,|71.u_|.l_|.u_|lu.|.|_l.|||l

0] 5 10

A 1.04cm B 1.05cm C 1.14 cm D 1.54 cm

An observer sees the image of an object O through a periscope. Where is the final
image of the object as seen through the periscope?

Object O * *B

As

eye
De 6 b

LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over
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3 Why must cargo be secured tightly on a truck while moving on the road?

The weight of the cargo may cause it to slide backwards when the truck starts
to move forward.

The volume of the cargo may cause it to shift sideways during a turn.

The lower density of the cargo may cause it to float upwards when the truck
moves over a hump.

The inertia of the cargo may cause it to move forward when the truck stops
suddenly.

The work done to lift a 40 kg solid object to the same height is lower on planet A

than on planet B. Which of the following statements is NOT true?

OO w>»

The inertia of the object on planet A is lower than on planet B.

The weight of the object on planet A is lower than on planet B.

The gravitational field strength on planet A is lower than on planet B.

The minimum lift force to raise the object on planet A is lower than on planet B.

The figure below shows three possible paths for an object to reach the same

height. Assume no air resistance and all paths are smooth.

Case 1 Case 2

Which of the following statements is true?

A
B

The force required to bring the object to the top is the same for all three cases.
The work done on the objects to bring them to the top is the same for all three
cases.

The work done to bring the object in Case 3 to the top is the largest as it
travels the longest distance.

There is no work done on the object in Case 3 as the direction of the force
acting on the object is not the same as the direction of its path.

LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over
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4

A slope has a smooth surface between X and Y and a rough surface from point Y
onwards. A block slides down from rest at point X and travels at constant speed
from point Y onwards.

Which of the following best describes what happens to the loss of gravitational
potential energy of the block as it slides down?

from Xto Y, from Y onwards,

gravitational potential energy

gravitational potential energy

— Kinetic energy

— thermal energy

— kinetic energy

— kinetic energy

— thermal energy

— thermal energy

O O m | »

— thermal energy

— kinetic energy

The figure below shows the smooth, looped path that a ball slides along from rest.
At which point is the ball at its fastest speed? Assume no air resistance.

The investigating satellite “Juno” orbiting the planet Jupiter takes 35 min to send a
signal from Jupiter to Earth at the speed of light. Calculate the distance between
Jupiter and Earth.

A 63x10"m
B 1.05x10""m
C 630000 m
D 10500 m

LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over
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9 The figures below shows the positions of two objects P and Q being placed into
two liquids U and V separately.
/ /

/
U/Q Vv

\E

Object P is then cut into half and placed together with Q into a mixture of the
immiscible liquids U and V. Which of the following options shows their final

positions?
A A( A(
A | /r| /a B u /a
u
Vv
' \A_/
\ y,
/ /
C Vv D Vv
A/ /
WA v Zq]
\__ y \4:‘ )

10 A ray incidents normally on a horizontal mirror. The mirror is rotated clockwise by
an angle of 20°.

What is the change in angle for the reflected ray?

A 70° B 50° C 40° D 20°

LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over
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Section B
Answer all questions in this section in the spaces provided.

State
(a) The physical quantity measured in Kelvin: .................ooociini, [1]
(b) The instrument used to measure force: ............ccoooiiiiiiiiiiiiien. [1]

Figure 2.1 shows a metronome with a sliding weight oscillating between P and R.

sliding weight
rod

Fig 2.1

A stopwatch records 21.60 s for the sliding weight to complete 10 oscillations.

Calculate the time taken for the sliding weight to move from P to Q.

timetaken= ... [2]

For
Examiner’'s
Use

LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over



3

7

Figure 3.1 shows an 850 g model ferry used to test out methods to raise a
sunken ferry.

Fig 3.1
(a) The total volume of the model ferry is 940 cm?3. Calculate the average
density of the model ferry.

density = ... [2]

(b) Calculate the weight of the model ferry.
Take gravitational field strength = 10 N/kg.

weight= ... [2]
(c) The model ferry’s hull is filled with water to make it sink. One method to

raise the sunken ferry is to pump air into the sunken ferry’s hull to displace
the water in the hull. Explain why this method may work.

For
Examiner’'s
Use

LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over
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Figure 4.1 shows an observer standing in front of a plane mirror.

e <

Fig 4.1

(a) Draw a ray diagram to show how the observer see the image of P in the
plane mirror by

(i) locating and labelling the image P’, [1]
(i) drawing the reflected ray, [1]
(iii) drawing the incident ray. [1]

(b) Draw, in Fig 4.1, another ray diagram to show whether the observer can see
the image of Q in the plane mirror. [2]

For
Examiner’s
Use

LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over
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5 Figure 5.1(a) shows a man pushing a 10 kg crate from the bottom of a smooth For
slope up the slope at a constant speed of 70 cm/s. Bamners

6.0 m

Fig 5.1(a) Fig 5.1(b)
(a) Draw and label in words, in Fig 5.1(b), all the forces acting on the crate. [2]

(b) Calculate the kinetic energy of the crate during the push.

Kineticenergy = ..., [2]

(c) Calculate the gain in gravitational potential energy by the crate when it
reached the top. Take gravitational field strength = 10 N/kg.

gain in gravitational potential energy = ...l [2]

(d) Calculate the amount of push force, F, on the crate.

push force = ... [2]

LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over



10
A block is moving on a smooth horizontal surface. Its speed increases when a
horizontal push force of 50 N is applied on it for 0.45 min. During this time, it
travels over a distance of 0.40 km and reaches a final kinetic energy of 30 000 J.

(a) Calculate the amount of work done when the speed increases.

workdone = ... [2]

(b) Calculate the average power produced by the push force.

(c) Calculate the initial kinetic energy of the block before it speeds up.

initial kineticenergy = ... [1]

A ball of mass m is thrown upwards on Earth with an initial speed v and gain a
height h when it reaches its highest point. Explain whether the height gain will
be different if a larger mass M is thrown up at the same initial speed. Assume
no air resistance.

END OF PAPER

LSS (Phys)/Sec 1 Exp/SA1/2018
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Section A (10m)
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Section B (30m)

Qn

Answers

Marks

1

¥ (G

\/

Each correct tick
is 1m (2m)

any extra ticks
minus 1

a)i) Water displacement/ displacement of water
BOD: if student has missing ‘e’ in spelling

(i) conical flask

gas jar

A: gas collection jar

R: Any spelling mistake

(iii) gas syringe
Must have both words ‘gas’ and ‘syringe’ in the answer
R: any spelling mistake

I ERIEIE]

_\L_'l_n_

Drawing must include:

Markings

Plunge

Nozzle

Appropriate shape

Fuzzy lines minus 1m overall in paper together with Qn 5
If student draw the entire setup, drawing must be logical if
not is Om

Note: Namg-of apparatus and drawing marked separately

(b)
e carbon dioxide is soluble in water;
A: slightly soluble in water
R: highly soluble in water
R: if student says carbon dioxide may dissolve in water/
soluble in water throughout the answer (vague)

e carbon dioxide has higher density/heavier than air
R: denser than water, heavy (must have show
comparison)

Any answer that does not answer the question (e.g. talk about
what type of gas can downward delivery collect in general) >
Om

1 — name

1 - diagram
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If any contradiction in answer 2-1 or 1-1.

(a)

It is the ability of a solute to dissolve in a solvent.

Note: Definition must be followed strictly

R: how well a solute dissolve, ability of solute to dissolve,
capability of solute to dissolve, whether solute can dissolve or
not

A: amount of solute that can dissolve in a fixed amount of
solvent at a given temperature (must have all 3 factors for this
answer to be correct)/

BOD: ability of a solute dissolving in solvent/ ability to dissolve a
solute in a solvent

(b)

The higher the temperature, the higher the solubility of
caffeine in water.

R: more soluble/ increase rate of solubility/ more amount or
mass dissolve/ the higher the solubility, the higher the
temperature (wrong cause and effect relationship)

(c)

6x2=12g

(d)

14g-4g=10g9g

For both 3c and 3d:
e number correct but both no units/ wrong units> 2-1
e if only 1 number is correct but has wrong/ no units  Om

(e)

(i) Compound; is made up of elements in fixed ratio/
proportion

(i) Any of the elements CHNO

Name

Carbon

Nitrogen

Oxygen

Hydrogen

Group

v

\'4

VI

Period

2

2

2

1

If student write hydrogen, there should not be any Group

number assigned so if student write then that item will be wrong.

For Group number: R-> iv/ 4
For Period number: R-> Il
Ignore if student write ‘group’ or ‘period’ in answer.

3 correct=>2m
2 correct >1m

(a)

The higher/lower the amount of borax solution used, the
harder/softer the slime

Comments:
(1) Penalized for paraphrasing of question (i.e. the amount of
borax solution will/will not affect the hardness of the slime)

(b)

Independent variable: volume of borax solution
Dependent variable: hardness of slime

Comments:
(1) Reject “amount” of borax solution.

(a) Use magnet to attract R and T to remove S.
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Add water to R and T to dissolve R.
Filter to remove T/ obtain R.

Also accept

Use magnet to attract Rand T
Add alcohol to dissolve T
Filter to remove R/obtain T

Comments:

(1) Did not penalise for sequence as long as it is

scientifically accurate. Teachers to remind students to

think of the most efficient separation process.

(2) Penalised for statements that are not scientifically
accurate (e.g. using a magnet to separate a solution,
identifying wrong residue/substrate)

(3) Penalised if students did not mention what specific
substance was obtained after a separation technique
was used (e.g. use magnet to obtain substance, add
water to remaining substance)

(i) Set up: evaporating dish, tripod stand with (wire
gauze-optional) and Bunsen burner

Feasibility of set up
Correct drawing
Correct labels

Comments:
(1) Maximum 1 character threshold for spelling

(iii) open the air hole
Steady/strong heating/hotter

Comments:

(1) Some students did not describe how to obtain a non-
luminous flame. Teachers to remind students to read
question carefully.

6 Substance A: mixture
Substance B: element
Substance C: compound

*-1M overall for sketchy diagrams



Answer Key

Section A

1 C 2 D 3
6 A 7 B 8
Section B

Q1

(a) Temperature

(b) spring balance /

Q2
(a)

Q3
(a)

(b)

(c)

11

Lower Sec Science: Physics

Sec 1 Express SA1 2018

compression balance /
newton-meter

4 A 5 B
A 9 D 10 C

B1 Stated other
e physical quantities e.g. weight, heat
e unitse.g.°C, K
B1 Stated other instruments
e beam / weight balance / scale,
e stopwatch, vernier

period, T =2160s+10 s 2.160 (3d.p.as 3 s.f.)
=216s M1
« +(10x%x2)
timefromPtoQ =216+4s s« +2(PR)/8
=054 s0r0.540's Al « +3(PQR)/5 (PQRQP)
o *(2/3)
D =m=v e mxyv
=850 g + 940 cm?® M1 o kg/cm?®
= 0.904 g/cm?3 (accept 2~3 s.f.) Al o 1or5sf.
e answer in fraction
Deduct 1 nT oncecfrom paper if not 2~3 e no/wrong unit
s.f. e conversion error eg
940 cm®=0.94 m?
m = 0.85 kg B1 ¢ Dxg
e 8509 x10N/kg= 8.50
w =mg N (no mark)
=0.85 kg x 10 N/kg
=8.50 N A1
P: D=m/v ¢ Did not use PRO struct
R: while v of hull remains the same bothm e used ambiguous term eg
m decreases as water is displaced and v M1 “heavier” / “lighter”
by air A1 e claim instead of explain
O: D decreases, may float

eg air lower density so
ferry density decrease

LSS (Phys)/Sec 1 Exp/SA1/2018 [Turn over
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L 7, \
(a)(i) P" B1 N
(b), B TS~
show point of | TSL
incidence not 1\ //
on mirror \ /

/
\ / (b), B1
v

/" correct image point

Correct position of image and label B1
Correct reflected ray B
Correct incident ray B1

If draw 1 pairs of rays, both rays must be correct to award full mark

Deduct 1 m per item below from whole question if
. missing or wrong direction arrow
o draw arrow for lines behind mirror
o extend mirror with shaded portion

Locating image

measured'from end of shaded part

measured vertical distance

measured from P to image of eye

image same location as object / image on mirror

labelled using other letter eg | (highlighted, but did not penalise)

missing arrows / rays
drawn arrows behind mirror / from eye to mirror

assumed normal line to identify point of incidence eg from eye to mirror
Determining Q

measure to edge of mirror
extended mirror to reflect

drawn arrow / reflected ray
drawn additional mirror / observer

LSS (Phys)/Sec 1 Exp/SA1/2018

[Turn over



Q5
(a)

(b)

(c)

(d)

13

normal reaction, B1

Weight, B1
Starting point and direction correct then B1

Deduct max 1 m from whole question if
awarded 2 m, but

e no arrow(s)

e notin word(s)

e missing F

v =0.70m/s B1

KE =1 mv?
=% (10 kg)(0.70 m/s)? B1 ecf if
=245J not
converted

No B1 if correct answer but wrong working
e.g. Y2 x 10 kg x 0.70 m/s?

or Y2x 10 kg x 0.70 m/s
AGPE = mgAh

= (10 kg)(10 N/kg)(2.5 m) M1

=250J A1
WD by push = AGPE
Fx6.5m =250J M1
F =250J/6.5m

= 38.5 N (accept 2~3 s.f.) A1

| SS (Phvs)/Sec 1 Exp/SA1/2018

drawn friction even
when “smooth”

did not draw F even
when “all”

drawn tension even
when no rope
drawn normal
vertical

drawn weight
perpendicular into
surface

label with letters

did not convert

(Yamv)?, 2 mv
No bracket eg
0.70 m/s?

Used 6.5 m
GPE = KE
mg or gh only

KE/250r6.5
TE/6.5
force = energy

[Turn over



Q6é
(a)

(b)

(c)

Q7

Notes:

1)

2)
3)
4)

14

dr =400 m
WD by 50N =F x dy
=50 N %400 m
=20000J
time =0.45 x60
=27s
average power =WD/t

=20000J/27 s

=741 W (accept 2~3 s.f.)

Initial K.E.
=30 000 J —20 000 J
=10000J

P: by PCOE,

gainin GPE  =lostin KE
mgAh = Yamv?
gAh = Yav?

Ah is not affected by m

will reach the same height

oA

= final K.E. — WD by 2000 N

B1

B1
ecf

B1

B1
ecf

B1
ecf

B1

B1

did not convert

e Did not convert or
convert wrongly eg
0.75s,0.0075 h

e WD as F or final KE
wrong uniteg N, J

e try to calculate
initial speed from
distance / time

s final = initial

= tried to use
density to
explain

« intuitive eg
more mass,
less height or
more energy,
more height

Deduct maximum 1 mark from the whole paper for error in significant

figures

Deduct maximum 1 mark from the whole paper for answers in fraction

Deduct maximum 1 mark per question for error in units

Deduct maximum 1 mark per question for answer in fraction

| SS (Phvs)/Sec 1 Exp/SA1/2018

[Turn over
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Answer all questions on the OTAS.
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Answer all questions.
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Write your answers in the spaces provided. C /40
A Periodic Table is given on page 22. Total: /100

The number of marks is given in brackets [ ]
at the end of each question or part question.
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SECTION A [30 marks]
Answer all questions.

A1 Which hazard warning symbol is found on the label of a radioactive substance?

A B —

A2 Which of the following statements about laboratory safety is incorrect?

A Eating and drinking are not allowed in the laboratory.

B Return all unused chemicals back into its original container.
C  Safety goggles should be worn when handling chemicals.
D

All doors and windows should be open during heating experiments.

A3 Which of the following is the correct working sequence in lighting up a Bunsen Burner?
1 Ensure air-hole is opened
2 Ensure air-hole is closed
3 Open the gas valve
4 Light the Bunsen Burner

A 3412 B 3421
C 2341 D 1342

A4 The scientific method usually involves the following steps:
identify a problem — X — conduct an experiment — Y — make conclusions

Which of the following best describes what X and Y represent?

X Y
A write a report make a hypothesis
B plan an experiment write a report
C collect experimental data plan an experiment
D make a hypothesis collect experimental data
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A5 Which of the following shows the correct scientific drawing of a conical flask?

A ) B

A6 The fish tank is an example of a community.
What is a community?

A Acollection of activities of a group of organisms.
B A group of different kinds of organisms living in a habitat.
C A group of organisms sharing the same food source.
D A place where many different organisms live.
A7 In an ecosystem, butterflies feed on nectar from flowers and in exchange, the butterflies help

the flowers in pollination.
Which of the following correctly describes the relationship between butterflies and flowers?

A predator-prey B mutualism

C commensalism D parasitism

A8 Which statement(s) is / are true about bacteria?

I Bacteria can be found in all types of places such as water, soil, food and
even in our body.

Il Bacteria may be beneficial as certain kinds of bacteria found in our
intestines are used to digest food.

[l Bacteria may be beneficial as certain kinds of bacteria are used in waste
treatment plants to break down waste into harmless products.

IV Bacteria may be harmful as it can infect our digestive system and leads to
diseases such as food poisoning.

A landllonly B [l 'and Il only
C I, II'and Il only D All of the above
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A9 In a particular ecosystem, squirrels make up a large portion of the diet of coyotes. As a result
of a fatal disease, the squirrel population begins to reduce over a period of months.

Which graph best represents the expected changes in population size of the coyotes and the

squirrels?
A B
A jannennts key
g @ squirrel population
® 7 R [ (A & s coyote population
[ =
o 2
= = _\
3 =
o o
2 g
time _— time —
C D
b
@ feacncannnna, "
@ N .,
N 7
® \ c || Tt
= 0 | = om . Meheag
=] e, = .
= *e ©
= S = F\A’\’\-k
= I [ S L TN Q
a [=]
Q o
a

time — time _.‘7

A10 The figure below shows the amount of oxygen released and absorbed by a tree in a day.
Which of the following statements describes the situation at point X?

[}

amount of oxygen , \
released by tree y h

I L
0 Ny ;

[ Y g
/ noomn midnight

amount of oxygen 4 r
absorbed by tree -~ T

Photosynthesis begins.
Rate of respiration is lower than rate of photosynthesis.

Rate of respiration is equal to rate of photosynthesis.

o o0 w >»

Rate of respiration is higher than rate of photosynthesis.



A11

A12

A13

A14

5

The diagram below shows a food web of an ecosystem.

lizard

grasshopper

hawk
_/v/—v rabbit /k
grass —

— snake
mouse

How many food chains contain four trophic levels based on the food web?

A 1 B 2 Cc 3 D 4

Certain desert plants have roots that spread out far around them.
Which of the following conditions of the desert have these plants adapted to?

A high day time temperature B infrequent rainfall

C low night time temperature D unstable ground

How is a whale (mammal) different from a shark (fish)?

A A whale has a backbone unlike a shark.

B A whale breathes through its lungs while a shark breathes through its gills.
C A whale is covered with scales unlike a shark.
D

A whale is cold blooded unlike a shark.

Which one of the following characteristics is present in a reptile?

gives birth to its young

B  body is covered with fur
C  absence of a backbone
D lack of constant body temperature
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A15 The dichotomous key below can be used to identify plants.

Which of the following best describes a tree fern?

plant
produce do not produce
seeds seeds
flowering non- has leaves no leaves
flowering structure structure
|
A B c D

A16 How many different elements are there in copper (Il) sulfate, CuSO4?

A17

A18

A19

A

Moving across the Periodic Table from left to right, the elements

A

B
C
D

1 B 2 C 3 D 4

become more acidic
become less acidic
change from metal to non-metal

change from non-metal to metal

Solid B is red and has a fixed composition. It decomposes into two elements when heated.
What type of substance is solid B?

A
C

Element B compound

Solution D suspension

Which of the following is not a property of suspensions?

A

B
C
D

can be separated by filtration

has solid particles settling at the bottom
has residue after filtration

light passes through fully



A20

A21

A22

A24

7
Which of the following scenarios will take the longest time to dissolve salt in water?

A blowing bubbles into the mixture using a straw
B mixing the mixture between two cups

C  stirring the mixture
D

let the mixture stand in the shade

The table below shows the maximum amount of solutes P, Q, R and S that can be dissolved

in 100 g of water.

P Q R S

maximum amount of solute

dissolved in 100 g of water / g 10 20 15 35

Which of the following statements is true?

A P has the highest solubility in water.
B S has the highest solubility in water.
C P is more soluble in water than Q.
D

Q is less soluble in water than R.

Which of the following is likely to take place when sulfur burns in oxygen to form sulfur
dioxide?

A  Two elements are combined together to form a mixture.

B  Two compounds are combined together to form an element.
C Two elements are combined together to form a compound.
D

Two mixtures are combined together to form a compound.

Which of the following processes is considered a chemical change?

A  melting ice B burning plastic

C adding cooking oil to water D adding salt to water

Silver bromide breaks down in the presence of light to form silver and bromine.
What is the name of this reaction?

A  electrolysis B photosynthesis

C combustion D decomposition
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A25 Some metals like silver and copper tarnish in the presence of air. The word equation for the
chemical reaction is given below.

metal + oxygen — metal oxide
Which reaction best describes the tarnishing of these metals?

A oxidation B thermal decomposition

C  combustion D photosynthesis

A26 Which of the following is a characteristic of combustion?
A Combustion occurs at low temperatures.
B  Water is needed for combustion to occur.
C  Heatis not produced from combustion.
D

Carbon dioxide is produced when combustion occur.

A27 Which of the following is not a property of an alkali?
A ltis corrosive.
B It has a bitter taste.
C It turns blue litmus paper red.
D

It reacts with acid to form salt and water.

A28 The table below shows the pH values of four solutions.
Which two solutions produce an acidic solution when mixed?

solution \"/ W X Y Z
pH 3 6 7 10 12
A Vand W B WandY

C XandyY D YandZ



A29 The table below shows information about the different colours observed in acidic, neutral and
alkaline solutions when indicators E, F, G, and H are added.

indicator colour in
acidic solution neutral solution alkaline solution
E yellow blue blue
F red colourless green
G colourless colourless yellow
H red orange yellow

Which indicator cannot be used to distinguish water from vinegar (acetic acid)?

A E B F C G D H
A30 Testtubes T, U and V were set up as shown in the figure below.
light\x\' I Iight\h‘\, I light\xﬁl .
4 [~ [~
N7/ BN 77/ SN 7/
stones  ——yor| Iger:f " m&nwf_ insects
[
meash e mesh \ mesh
iNdiCAtOrN —— indicator —— indicator
N
T U \')

At the beginning of the experiment, the indicator in each test tube is light green. When there
is an increase in amount of carbon dioxide, the indicator changes from light green to yellow.
When there is a decrease in the amount of carbon dioxide, the indicator will change from light
green to dark green.

What will the colour of the indicator be in each test tube after three hours?

T U Vv
A light green dark green yellow
B dark green dark green light green
C light green yellow dark green
D dark green light green yellow

End of Section A



B1

Safety is an important concern in the laboratory. Experiments are carried out with much
consideration made to safety. Some of these considerations include hazard labels and

precautions while heating.

(@) Scientists use many chemicals every day. Each chemical comes with their own
hazard labels. Complete Table B1.1 by filling in the name and one example of

each hazards.

10

Section B [30 marks]
Answer all the questions in the space provided.

hazard

name of hazard

example

(b) Bunsen burners are commonly used as a means for heating substances in
experiments. There are two types of flames, luminous and non-luminous flame.

(i) State two differences between a luminous flame and non-luminous flame.

(ii) Explain why a luminous flame should be used if a student is not using the

Table B1.1

Bunsen burner temporarily.

[3]

[2]

[1]



B2
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(@) During a class test, a student wrote the following incorrect statement:

“Plants only photosynthesise in the day and only respire in the night.”

Correct one mistake in the above statement. 1]
(b) Figure B2.1 shows an experimental set-up with different test tubes containing snail
and/or plant exposed to different conditions.
sunlight dark room
water
snalil water iy
plant |
A B C D
Figure B2.1
(i) Write the word equation for respiration. [1]
(i) State and explain which test-tube will have the highest concentration of dissolved
oxygen at the end of five hours. [2]
(iii) State and explain which test-tube will have the highest concentration of dissolved

carbon dioxide after five hours. [2]
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B3 Figure B3.1 shows a dichotomous key used to classify vertebrates.

animals with backbones

adults without adults with
fins and gills fins and gills
A
lay eggs with shells do not lay eggs with
i shells
| |
have a have skin |
leathery skin with feathers have skin have a
with fur naked skin
reptiles B , |
C amphibians
Figure B3.1
[3]
With reference to Figure B3.1, identify the organisms A to C.
(@) A
(B) B o
(€) C o
B4 Figure B4.1 shows part of the Periodic Table.
F
A
B
C D
E
Figure B4.1
(a) Using the letters A to F, identify [2]
(i) two elements that are in the same period, ... and .........
(ii) two elements that cannot conduct electricity. ... and .........
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(b) Sodium reacts vigorously with water. Element A also reacts with water.

Explain why element A is able to react with water just like sodium. [2]

B5 (a) State two differences between a compound and a mixture. [2]

Figure B5.1
Which of the students’ drawings, A, B, C, D, E or F, best represents
(i) anelement [1]
(i) a mixture of one element and two compounds ... [1]

(ii) a mixture of compounds. L [1]



B6 (a) A spoonful of sugar is added into a beaker of water, and stirred until all sugar has

(b)

14

dissolved.
Explain why this is considered a physical change.

Magnesium metal was added to a beaker of hydrochloric acid. Bubbles of gas and a

rise in temperature of the reaction mixture was observed.

(i)

(i)

(iii)

(iv)

Name the gas that is formed in the reaction between magnesium and
hydrochloric acid.

Write a word equation for the chemical reaction occurring between magnesium
and hydrochloric acid.

Magnesium hydroxide (alkali) is also able to react with hydrochloric acid.
Name the type of reaction between magnesium hydroxide and hydrochloric
acid.

End of Section B

[1]

[1]

[2]

[1]

[1]
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Section C [40 marks]
Answer C1 and any three questions in the space provided.

C1 Joel was doing an experiment to investigate how temperature of water affects the
solubility of a salt. He used three different salts and the results are shown in C1.1.

solubility / (g/cm?)

250 L. potassium nitrate
1 /
200 /" key
A potassium nitrate
B copper sulfate
150 7 4 sodium chloride
/
100 7

// /T copper sulfate
/j/

50 . . .
_,.T(—/ M"’( ‘ sodium chloride
0 I
] 20 40 60 80 100
temperature / °C
Figure C1.1

With reference to Figure C1.1, answer the following questions.
(@) Suggest a possible hypothesis for this experiment. [1]

(b) Describe the relationship between temperature of the water and the solubility of [1]
the potassium nitrate salt.

(c) Complete Table C1.2. [2]

temperature / °C most soluble least soluble

20

100

Table C1.2
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(d) Name the salt with solubility most and least affected by temperature. [2]
(i) most affected by temperature: ...
(ii) least affected by temperature: ...

(e) State one other factor that needs to be kept constant throughout this experiment.  [1]

(f) Joel conducted another experiment to investigate the rate sugar crystals
dissolves in 100 cm? of water at a temperature of 40 °C.

30 g of sugar crystals were added separately to three beakers of 100 cm?® of
water. Table C1.3 shows the different conditions used for each beaker.

beaker conditions

A small sugar crystals with stirring

B small sugar crystals without stirring

C large sugar crystals without stirring
Table C1.3

State which beaker, A, B or C, do the sugar crystals have the highest rate of
dissolving. Explain your answer. [3]

C2 Erina noticed that certain parts of her father’s car door have started to rust.

(@) Name the process that caused the formation of rust on the car door. [1]



(b)

(c)

(d)
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Erina read that Coca-Cola can be used to remove the rust on the car door. Using
a cloth and a bottle of Coca-Cola, she managed to remove some rust.

Table C2.1 shows some of the ingredients present in Coca-Cola.
She deduced that the key ingredient to remove rust should have a pH less
than 7.

water
high fructose corn syrup
phosphoric acid
stabiliser

Table C2.1
(i)  Suggest which ingredient might be responsible for removing rust.
(ii) Explain why the ingredient in (b)(i) is able to remove rust.

(iii) State the observation when a few drops of Universal indicator is added to a
sample of Coca-Cola.

While preparing food for her father, Erina accidentally spilt some lemon juice onto
some baking soda (sodium bicarbonate). She noticed bubbles forming on the
surface of the baking soda. Lemon juice contains citric acid.

(i)  Write a word equation for the reaction between lemon juice and baking
soda.

(ii) Describe the test and observation for the gas formed from the reaction
between lemon juice and baking soda.

Erina was working in the lab when she found two unlabelled bottles. One of the
bottles contains water, while the other contains sulfuric acid.

Describe how Erina can distinguish the two bottles using only blue and red litmus
paper.

[1]

[1]

[1]

[1]

[2]

[3]
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C3 Figure C3.1 shows part of a food web in a freshwater ecosystem.

(a)

(b)

(c)

(d)

(e)

Kingfisher
Small fish Frog
Freshwater shrimp Water beetle Snail
Algae

Figure C3.1

State the primary and secondary consumers in this food web. [2]
Primary CONSUMEIS & ...t e
SECONAANY CONSUMIETIS: . ..uittit ettt e e ettt e e e e e e e eees
State the percentage of energy that the kingfisher obtains from the algae, [1]

assuming that the algae starts with 100% energy.

Explain why the maximum number of trophic levels found in this food web does [2]
not exceed four.

State and explain how a drastic increase in the population of freshwater shrimp [3]
would affect the population size of water beetles.

Freshwater shrimps are decomposers in the freshwater system.
(i) State the role of decomposers in ecosystems. [1]

(ii) Name two products formed from decomposition. [1]



19

C4 Vivian wanted to find out which type of fertilisers will enable her plants to grow
healthily. She suggests that brand Y is the best fertilizer.
Table C4.1 shows growth in height of the different types of plants in a week according
to the brand of fertilizer used, the amount of the fertilizer and the type of soil used.

brand of amount of tvoe of blant type of | growth in height of
fertiliser | fertiliserrg | YPeO'P soil the plant / cm
w 2.0 money plant peat 3.4
X 2.4 morning glory peat 3.0
Y 2.2 chili peat 4.9
Y4 2.1 rose peat 1.8
Table C4.1
(@) Suggest a hypothesis that Vivian can use for this experiment. [1]
(b) State one factor she kept constant in the experiment. [1]
(c) State and explain if this experiment is fair. [2]

(d) Suggest one other factor not stated in Table C4.1 that she needs to keep
constant to ensure that the experiment is fair. [1]

(e) Vivian was trying to determine the different factors that will affect an experiment.
Identify the independent, dependent and controlled variables in the following
experiments.

(i)  The rate of decomposition by bacteria is dependent on the volume of
oxygen present in a sealed petri dish. [2]

independent variable: ...
dependent variable: ... .. ..o

(ii) The mass of catalyst will affect the volume of oxygen produced by the [3]
decomposition of 100 cm? of hydrogen peroxide.

independent variable: ... ..o
dependent variable: ... ..o

controlled Variable: ...
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C5 (a) Figure C5.1 shows a dichotomous key of plants found in a forest.

plants

plants with seeds

seedless plants

flowering plants non-flowering no true roots has true roots
plants
orchid plant pine tree clubmoss bird’s nest fern
[ 1 [ 1 [ 1 =TT 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
L 1 L 1 L 1 L 1
Figure C5.1
Study Figure C5.1 and answer the following questions.
(i) State one similarity and one difference between the orchid plant and the [2]
pine tree.
similarity:
difference:

(ii) A new species of plant was discovered. The plant has bright yellow

star-shaped

flowers and berry-like

fruits with seeds

inside.

Place an ‘X’ into the dotted box in Figure C5.1 to indicate where this plant
should be placed in the dichotomous key.

[1]




(b)
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(iii) The following information is given about three organisms:

The pitcher plant is a flowering carnivorous plant that traps insects by luring
them into modified leaves shaped as a pitfall trap.

The Venus flytrap is a flowering carnivorous plant. The hairs on the leaves
are stimulated when an insect walks on it, causing the trap structure to
close.

The truffle is a fungus that grows on tree roots and disperse spores as a
mean of reproduction.

Using the above information, create a dichotomous key for the pitcher
plant, Venus flytrap and truffle.

Biodiversity is important to maintain a stable system in nature as all the species
are interdependent.

(i) State one reason why biodiversity is beneficial to humans.
(ii) State one threat to biodiversity and explain how it can affect biodiversity.

(iv) State one method to preserve biodiversity in Singapore.

End of Paper

[3]

[1]
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2018 1SE
Sec 1E Science Mark Scheme

Section A [30m]

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10
B B C D D B B D C C
A11 A12 A13 A14 A15 A16 A17 A18 A19 A20
C B B D C C C B D D
A21 A22 A23 A24 A25 A26 A27 A28 A29 A30
B C B D A D C A C A
Sect B [30M]
Qn Answer Mark
B1a 6c -3
biohazard Toxin, microorganisms, 4-5¢ -2
virus, blood, urine 2-3c -1
0-1c -0
explosive flash powder
toxi methanol/ cyanide/ mercury,
oxic . .
carbon monoxide/ chlorine
B1bi Non-luminous flame is_hotter than luminous flame/ Any 2 -
2
Non-luminous flame does not produce soot but luminous flame
produces soot./
Non-luminous flame burns with an blue flame but luminous flame
burns with a yellow flame.
B1bii A luminous flame can be seen clearly so that other students are 1
aware that the Bunsen burner is turned on.




B2a Photosynthesis occurs in the presence of light./ Respiration 1
occurs all the time.

B2bi Glucose + oxygen — carbon dioxide and water 1

B2bii | B. 1
The plant will photosynthesise in the presence of sunlight and 1
release oxygen.

B2biii | C. 1
Both the plant and the water snail will respire and release carbon 1
dioxide.

B3a Fish 1

B3b Birds 1

B3c Mammals 1

B4ai CandD 1

B4aii | B/D/F Any 2 -

1

B4b Element A and sodium are in the same Group 1
and thus will have similar chemical properties. 1

B5a Properties of compounds are different from its constituent Any 2 -
elements but properties of mixtures are the same from its 2
constituent substances/compounds.

Compounds have fixed melting and/or boiling point but
mixtures do not have fixed melting and/or boiling
points/mixtures have a range of melting and/or boiling points .
Compounds are separated by ¢hemical means or electricity but
mixtures are separated by physical methods/ physical
means/separation techngiues.

Compounds are formed by chemical reactions but mixtures are
formed by physically mixing substances together.

B5bi E 1

B5bii | B 1

B5biii | A 1




B6a

/No new products are formed

The process/change is reversible./ No heat or light is given out.

B6bi Hydrogen gas
B6bii | Place a lighted splint at the mouth of the test tube.
A ‘pop’ sound is heard.
[Award ecf based on (b)(i)]
B6biii | Magnesium + hydrochloric acid — salt + hydrogen
B6biv | Neutralization

Section C [40M]

Qn Answer Mark
C1a As temperature of water increases, solubility of salt increases. 1
[Any reasonable hypothesis]
C1b The higher the temperature, the higher the solubility of potassium 1
nitrate./
The lower the temperature, the lower the solubility of the potassium
nitrate.
Cic o 2
temperature / °C most soluble least soluble
20 sodium chloride copper sulfate
100 potassium nitrate sodium chloride
C1d Most affected by temperature: potassium nitrate 1
Least affected by temperature: sodium chloride 1
C1le Volume of water 1
C1f Beaker A 1
Smaller sugar crystals have larger surface area to volume ratio and 1
stirring increases rate of dissolving. 1




C2a Oxidation. 1
C2bi | Phosphoric acid. 1
C2bii | Itis acidic/an acid and reacts with the rust, hence removing rust 1
C2biii | The Universal turned red/orange/yellow. 1
C2ci | lemon juice + baking soda — salt + water + carbon dioxide 1
OR
acid + carbonate — salt + water + carbon dioxide
C2cii | Bubble the gas into limewater. 1
A white precipitate is formed. 1
Cad Dip blue and red litmus paper into both bottles. 1
For the bottle containing sulfuric acid, the blue litmus paper will turn 1
red and red litmus paper will remain red
For the bottle containing water, blue litmus paper remains blue and red 1
litmus paper remains red.
C3a Primary consumers: freshwater shrimps] water beetlel snail 1
Secondary consumers: small fish/ frog 1
C3b 0.1% 1
C3c There is 90% energy loss at each trophic level. 1
It is not enerqy-efficient for the food web to exceed four. 1
C3d The increase in freshwater shrimp would cause a decrease in the 1
population of algae as the freshwater shrimp feeds on the algae.
This would cause a decrease in the population of water beetles as 1
there would be less food/algae for the water beetles. 1
C3ei Decomposers break down complex nutrients in faeces and dead 1
organisms.
C3eii | Carbon dioxide and soluble mineral salts are produced from 1

decomposition




Cd4a | Brand Y is the better fertilizer compared to the rest / Brand Y is the 1
best fertiliser.

C4b | The type of soil used 1

C4c | Not a fair experiment 1
She did not use the same amount of fertilizer / the same type of 1
plants

C4d | The temperature of the surrounding/ Any 1-1
The amount of water given to the plants/
The amount of sunlight the plants are exposed to/
The amount of air the plants are exposed to
* Answer should be of a different point mentioned in part (c)

C4ei | Independent variable: volume of oxygen 1
Dependent variable: rate of decomposition 1

C4eii | Independent variable: mass of catalyst 1
Dependent variable: volume of oxygen 1
Controlled variable: volume of hydrogen peroxide 1

C5ai | Similarity: They are both plants that produces seeds. 1
[Reject: they are both plants]

1

Difference: The orchid plant is a flowering plant but the pine tree is a
non-flowering plant.

Cb5aii | X below orchid plant 1




C5aiii 3
(1 for each
organisms correct
\ plant)
non- carnivorous
carnivorous |
| \ ]
hair no hair
truffle | |
Venus pitcher
fly trap plant
[Any suitable description based on question ]
C5bi | It provides food / medicine / raw materials 1
C5bii | Spreading of diseases will causes the species to weaken and die threat — 1
out.
Corr expln
Overhunting of animals for meat and fur will cause decrease in -1
population.
Loss/change of habitat will lead to animals to lose their source of
food and homes.
Introduction of Invasive species will lead to competition and/or
predation of local species.
C5biii | Volunteering with wildlife conservation groups/ Any 1-1M

Limiting use of natural resources/
Stop introduction of invasive species.

[Any reasonable answer]
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There are thirty questions in Section A. Answer all questions. For each question there are four
possible answers A, B, C and D.
Choose the answer you consider correct and record your choice in soft pencil on the separate

OTAS.
Each correct answer will score one mark. A mark will not be deducted for a wrong answer.

Read the instructions on the OTAS very carefully.
A copy of the periodic table is inserted on page 12.

You may proceed to answer Paper 2 as soon as you have completed Paper 1.

Any rough working should be done in this booklet.
Total marks

30

This paper consists of 12 printed pages including of the cover page



Answer all the questions with the most suitable option A, B, C or D.

1 As a scientist, which of the following steps should you take when the experimental results
do not support your hypothesis?

A Repeat the experiment.
B Discard the experimental results.
C Refine the hypothesis and test it again.
D Change the experimental results to explain the original hypothesis.
2 In the laboratory, David sees a substance in a bottle with the following symbol:

What is a safety precaution that he should take when handling this substance?

A Wear rubber gloves
B Wear safety goggles
C Keep away from open flames
D Avoid breathing in vapours produced by the substance
3 Which of the following is a suitable hypothesis for a scientific experiment?
A Which tastes better, Pepsi or Coke?
B Will adding fertilizer cause plants to grow taller?
C Atomic bombs are bad because they Kill people.
D Plants which are exposed to more sunlight will grow taller.

GESS 1EXP Science Mid-Year Exam P1 2018 TEC



4 In a research project on plant fertilisers, Samantha conducted an experiment to determine
which brand of plant fertiliser would cause plants to grow the tallest in a certain period of
time.

Which of the following is the dependent variable in Samantha’s experiment?

A The mass of the plants
B The height of the plants
C The amount of time taken
D The brand of plant fertiliser
5 Which part of the Bunsen burner is adjusted to open or close the air hole?
A Base
B Barrel
C Collar
D Gas tap
6 Which of the following apparatus is the most suitable for measuring the depth of a test
tube?
A Pipette
B Burette
C Metre rule
D Vernier calipers
7 Many apparatus used in a laboratory are made of glass.

Which property of glass does not explain why it is used to make laboratory apparatus?

It is brittle.
It is transparent.

It is resistant to corrosion.

oo w >»

It has a high melting point.
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8 Which of the following shows the correct Sl units for length, mass and temperature?
Length Mass Temperature
A m g °C
B m kg K
C cm g °C
D cm kg K
9 Two blocks of the same size were made of ebony wood and pine wood respectively. The

block of ebony wood had a mass of 10 g while the block of pine wood had a mass of 5 g.

Which of the following statements is true?

Pine wood is half as dense as ebony wood.
Pine wood has the same density as ebony wood.

Pine wood is two times as dense as ebony wood.

OO0 W >

Pine wood is four times as dense as ebony wood.

10 A section of a Vernier calipers is shown below.

10 11

0 5 10

What is the reading shown on the Vernier calipers?

A 10.20 cm
B 10.02 cm
C 11.20 cm
D 11.02 cm
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1 A section of a measuring cylinder containing water is shown below.

=

IIIIIIIII IIII||III||1II!|I

[

What is the volume of water in this measuring cylinder?

A 64.0 cm?®
B 65.0 cm?
c 75.0 cm?®
D 76.0 cm?®

12 The same ball of density 1.3 g/cm?® was placed in beakers containing liquids P and Q as
shown below.

Liquid P Liquid Q

Which of the following statements about liquids P and Q can be deduced?

Liquid P is water.
Density of P is less than Q.

They have the same density.

OO0 W >

Density of P is twice that of Q.
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13 Which of the following best describes an organ?
A Similar cells working together
B Similar tissues working together
C Different tissues working together
D Different systems working together

14 The information below shows how a multicellular organism is formed.

Cell - X — Organ — Y — Organism

Which of the following pairs would be the best examples of X and Y?

X Y
A Blood Circulatory system
B Heart Circulatory system
C Skin Digestive system
D Stomach Digestive system

15 Which organelle is responsible for plants having the ability to make their own food?

A Leaf

B Vacuole

C Nucleus

D Chloroplast

GESS 1EXP Science Mid-Year Exam P1 2018 TEC



Refer to the dichotomous key below for Questions 16 and 17.

invertebrates

/\

without jointed legs with jointed legs

Group 1 more than eight legs eight legs
/ \ !
live on land live in water Group 4
A v
Group 2 Group 3

16 Which group would a shrimp fall under?

Group 1
Group 2
Group 3

OO0 w >

Group 4

17 Which of the following invertebrates does not fall under any of the above groups?

A Ants

B Spiders

C Scorpions
D Earthworms
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18 Reptiles and amphibians are two distantly related groups of animals.

Which of the following statements is not true?

Both reptiles and amphibians are cold blooded.
Both reptiles and amphibians reproduce by laying eggs.

Reptiles have dry, scaly skin while amphibians have moist skin.

OO0 w >

Reptiles breathe through lungs while amphibians breathe through gills.

19 Which of the following substances is made of up four elements?

A P4

B CH;Cl

Cc NHsNO3
D NaH2PO4

20 When a strip of magnesium ribbon was heated in air, it burned brightly to form a white
powder.

Which statement is true?
The white powder is a mixture.

The white powder is a compound.

The white powder is a new element.

o0 w >

The white powder has similar properties to magnesium.

21 Which of the following is not a mixture?

A Air

B Steel

C Salt water

D Carbon dioxide
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22 The diagram below shows the outline of the Periodic Table.

Which pair of elements belongs in the same Period?

A Pand Q
B Pand R
C P and S
D Sand T

23 Which of the following correctly describes a change in properties going from left to right
across the Periodic Table?

The elements change from solid to gas.
The reactivity of the elements decreases.

The elements change from metals to non-metals.

oo w >»

The electrical conductivity of the elements increases.

24 Which of the following statements about solutions and suspensions is true?

Suspensions are homogenous mixtures.
Suspensions do not allow light to pass through.

Suspensions cannot be separated into their components by filtration.

OO0 W >

Solutions can only be separated into their components by chemical methods.
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25 Which of the following is not a property of most metals?

A They are shiny.
B They are brittle.
C They have high melting and boiling points.
D They are good conductors of heat and electricity.
26 In an experiment to determine the solubility of different substances in 100 cm?® of water,

the following results were obtained.

Substance P Q R S
Mass dissolved in 100 cm?® of water/ g 6 5 9

N

What is the arrangement of the substances in order of increasing solubility in water?

A P.R QS
B R,P,QS
C QP SR
D S, QPR
27 Which of the following diagrams represents a mixture of two elements?

¢ ®l|o& || g%
¢ | |® PO% oo

B Cc
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28 In which of the following set-ups will 1 g of sugar take the longest time to dissolve?
A B
sugar sugar
(19) (19)
7 water at water at
25°C 25 °C
Cc D
SN NYY
Sl s
sugar ' sugar :
(19) (19)
4 water at water at
70°C 70°C
29 lodine was dissolved in water.

Which of the following correctly identifies the solute, solvent and the solution?

Solute Solvent Solution
A lodine lodine and water Water
B Water lodine lodine and water
C lodine and water Water lodine
D lodine Water lodine and water

30 Which property of a solid shows that it is a pure substance?

It sinks in oil.
It is a white powder.
It melts at exactly 308 °C.

It dissolves completely in water.

OO0 w >

END OF PAPER

GESS 1EXP Science Mid-Year Exam P1 2018 TEC



('d"y) aunssaud pue ainjesadws) wool je wp pZ S seb Aue o 80w 3uo Jo 3WN|oA Y|

12

- - - - - - - - - - - 8ez | ez | eee -
wnuaume| | wni@gou PAPPUSW| WO | WNUISISWR | wnawoged | wnanpsq | wnund U ngd | wnumd wowein | wnugseiad | wnwoyl wnuge
n ON PW wy s3 10 18 wo wy nd dN n ed uL o
€01 201 101 00l 66 86 L6 96 S6 6 £6 26 L6 06 68 splounoe
Gl €Ll 691 91 caL €91 6S1 FAS)) Zslt 051 - i (341 orL BEL
wngaiy | woguaph | wngny wnige wrrupey | wescudsAp | wmqey | wmugopet | wmidouna L npawod | wnaufpoau [ wnuad | wnueyue
n aA wl i3 OH Aa a1 PO n3 ws ud PN id 30 e
73 0L 69 89 19 99 S9 ¥9 £9 Z9 19 09 65 8¢S 1S spiousyiue]
_.____._EM_._..Q& E_._..”Eua _._..._..u_..n...unou i In [ o _5.__0l5n.._._ E.._.Man_.. n.nh...cn Eimﬂncﬁa ._.._.__.Hn._u E_...n._h!._._m wnipes WIUEs
M 4 ud 6y sa W SH ugd 5s qa e ] spiouoe ey 14
gLl FiLl 4%} Lil 0Ll 60L 801 201 90L SoL 70l |f0L-68| 88 /8
= = = 602 102 02 102 161 S61 261 06l 98l 8L 8L 8Ll €1 €El
uopes sungese | wrwuopd | nwsig pes) wniey Anasw prob wnuneyd wnipu WSO wnsy uaisbum | wnEwe) wnRyey wnueq wnisae
uy 13 od '8 ad 1L BH ny id a1 SO 9y M el H  |spowegue| €8 s0
98 ce e £8 8 18 08 64 8L L 9L GL L €L L LL=16 9¢ GG -
€L L2} 82l Zcl 61 Sk (49} 801 901 €01 oL - 96 £6 16 68 88 S8
UoURX POl wnunysy | Auvownue ug Lnepuy winwpes s wnpeed | wopoyw | wnueyn | wng 't wnqosu WnNUoANZ winupk wNpUOLS | wipigru
3X 1 al as us ul P2 By Pd U ny o1 oW aN 4 A s qy
S €S 4 1S 0s 6% 114 Ly o St L4 £F 44 I or 6€ 8¢ LE
¥8 08 64 S €L 04 S9 ¥9 65 6S 95 SS zs 1S 8y Sy or 6€
wojdhay auwuciq WwnUSEs swase |wnwewssd | wngeb oz saddoa = 1eqod uos 8 ouys Ip el 1p wnees | wmssejod
D g 8s sy 89 E9 uz no IN o] 84 Uuw R} I 1l oS D b
9€ SE re £e [4% Le e 62 8¢ LT 9Z S¢ 14 £C [44 34 0c 61
)4 §'Ge [A% e 8¢ Lz ¥ >4
vobue Suuoyd Jyns | sruoydsoyd|  vodwms | wmunune wsaubew | wnapos
Iy 19 S d IS v 6 eN
13 Ll gt St i €l ZL Ll
0z 6l 9l ¥l [A* Ll SSEel JILWO0)2 aAneRl 6 N
uoau auuony uablixo uabosu uogres uouog sweu wphsag wnigy
N 4 o N o) ] loquis diwoe eg n
0L 6 8 L ] S Jaquinu (o1wole) uojouid - [
4 L Koy
wrnay uabouphy
8H H
Z I
0 wm 1 A A oA | m ] [ 1
dnoig

SjuUaWa|3 JO 3|qe] 21poudd 3yl

GESS 1EXP Science Mid-Year Exam P1 2018 TEC



GAN ENG SENG SCHOOL
Mid-Year Examination 2018

CANDIDATE
NAME
INDEX
CLASS NUMBER
08 May 2018
ECIENCE Papers 1 & 2: 2 hours
aper 2

Sec 1 Express

Candidates answer on the Question Paper.
Calculators are allowed in the examination

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on all the work you hand in.

Write in dark blue or black pen on both sides of the paper.
You may use a soft pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid/tape.

Section A
Answer all questions.

Section B

Answer question 8 and three other questions.

In calculations, you should show all the steps in your working,
giving your answer at each stage.

Enter the numbers of the Section B questions you have answered
on the dotted lines in the grid on the right.

At the end of the examination, hand in your answers to Paper 1
and Paper 2 separately.

The number of marks is given in brackets [ ] at the end of each
question or part question.

A copy of the periodic table is inserted on page 16.

For Examiner’s Use
Section A 30
Section B 40
Q8
Q.........

Q:.........
Q:.........
Total 70

This paper consists of 16 printed pages including of the cover page




SECTION A (30 marks)
Answer all the questions in this section.

1 Matt and his classmate Cassie were conducting an experiment which required
them to heat a substance in a test tube during a science practical lesson.

(@) Matt was heating the test tube over the Bunsen burner when the hot test tube
burned his hand.

Suggest what he should have done instead to carry out the experiment
safely.

(b) Cassie, on the other hand, was observing her test tube carefully during the
experiment and noticed that the bottom of the test tube was covered in a
layer of black powder after some time.

State and explain the type of flame that she was using to heat the test tube.

2 Convert the following values into the units specified.

(a) 8460 mm = m
(b) 3060 s = hours
() 750 cm?® = m?3

(d) 580kgm® = glem3
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3 Xavier conducted an experiment to test his hypothesis that sugar dissolves better
in water than in oil.

(a) State the independent variable of this experiment. [1]
(b) State the dependent variable. [1]
(c) State two variables which should be kept constant in this experiment. 2]

4 The four solid materials below were tested for hardness using the ‘scratch test'.

Copper Wood Plastic Steel

The results of the test were as follows:

- Copper scratched all the other materials except steel.
- Steel scratched all the other materials.

- Plastic scratched the wood, but not the copper.

- Wood would not scratch any of the other materials.

(@) Explain which of the four materials is the hardest.

(b) Rank the four materials in order of increasing hardness.

GESS 1EXP Science Mid-Year Exam P2 2018 TEC
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5 Andrea wanted to find the density of a paperweight.

(a) First, she measured the mass of the paperweight.

Name the instrument that she used to find its mass.

(b) Next, she used a displacement can to measure its volume as shown below.

-

Set-up before the object
was placed in the
displacement can

Identify one error with her experimental set-up and state how it would affect

the volume measured.

S

@

— 1

Set-up after the object

was placed in the
displacement can

(c) Andrea then tried to measure the density of a block of Styrofoam.

Explain whether the same method used in (b) would work.

(d) Name the part of a Vernier calipers which could be used to measure the

thickness of a block of Styrofoam.
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6 The diagrams below show labels found on two bottles of vitamin supplements.

Vitamin A 900 mcg

Vitamin C 90 mg

Vitamin D 20 mcg (800 1U)

Vitamin E 15 mg

Thiamin 1.2 mg

Riboflavin 1.3 mg

Niacin 16 mg

Vitamin B& 1.7 mg

Folate 680 mcg DFE
{400 mcg folic acid)

Vitamin B12 2.4 mcg

Biotin 30 mcg

Pantothenic Acid 5 mg

Choline 550 mg

Fluoride 20 mg

Vitamin A 35001V
(50% as beta carotene)
Vitamin C 60 mg
Vitamin D 400 1V
Vitamin E 301U
Thiamin 1.5mg
Riboflavin 1.7 mg
Miacin 20 mg
Vitamin B& 2mg
Folic Acid 400 meg
Vitamin B12 6 mcg
Biotin 30 meg
Pantothenic Acid 10 mg

(@) Explain whether vitamin supplements are a pure substance or a mixture.

(b) Describe one method to prove whether the vitamin supplements in a bottle

are a pure substance.

(c) Biotin has the chemical formula C1oH1sN203S.

(i) State and explain whether it is an element, compound or a mixture.

(ii) Calculate the total number of atoms in one molecule of biotin.

GESS 1EXP Science Mid-Year Exam P2 2018 TEC
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7 The following diagrams show 6 different types of cells.

D E

Using the letters A to E, answer the following questions. You may use each letter
once, more than once, or not at all.

(a) Identify the cell(s) which do(es) not have a nucleus.

(b) Identify the cell(s) which belong(s) to the nervous system.

(c) Identify the cell(s) which can be found in all human beings.

(d) Identify a cell that can be found in more than one organ system in the human
body.
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SECTION B (40 marks)
Answer Q8 and any 3 other questions in this section.

8 The graph below shows the solubility of some substances in water.

200 r—T—

190 KNO3 ‘IL
180 =

170 f
160 f—il ;{
150

140 fi

130 i
120
110
100 M
90
80 ;"'r
70 KClI
60 //

50 =
40 {i —t i =
30 e

20 .-""H
10 —
0

P

\

Grams of solute dissolved in 100 cm?® of water

N

0 20 40 60 80 100
Temperature / °C

(@) Describe the general relationship between the solubility of solids and the
temperature of water, as shown in the graph. [1]

(b) Identify the substance which has the highest solubility at 70 °C, and state the mass
of the substance that can be dissolved in 100 cm? of water at 70 °C. 2]

(c) State the temperature at which all three solids have approximately the same
solubility. [1]
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(d) Potassium chloride (KCI) is gradually added to hot water at 80 °C until no more
dissolves.

Describe what would be observed if the resulting solution is then allowed to cool
to 30 °C.

(e) Rachel measured 150 cm?® of water into a beaker at 20 °C and stirred 100 g of
potassium nitrate (KNO3) into it. She observed that the mixture was cloudy.

Calculate the volume of water that she would need to add, without changing the
temperature, to ensure that the mixture becomes clear.

(f) Two students made the following statements about the solubility of sodium chloride
(NaCl).

State and explain whether they are correct.

(i) Joanne: “Increasing the volume of the solvent will not increase the solubility
of sodium chloride.”

(ii) Satish: “Stirring faster will cause sodium chloride to become more soluble.”

GESS 1EXP Science Mid-Year Exam P2 2018 TEC

(1]

(3]

[1]

[1]



9 (@) The diagram below shows a newly discovered cell. A biologist is asked to classify
it either as a plant cell or an animal cell.

T

thin membrane 7@”“

T : large space with some

Ll / starch particles

green structures

(i) Give two reasons why this cell might be classified as a plant cell. 2]

(ii) Explain why this cell is unlikely to be a unicellular organism. [2]

(b) In an experiment, red blood cells and leaf cells were placed on two different glass
slides with distilled water. After some time, they were observed under a
microscope. The red blood cells were found to have burst, while the leaf cells
remained intact.

(i) State and explain which feature of a leaf cell allowed it to remain intact. [2]

(ii) Predict what would happen if the cell in (a) was placed in distilled water for
some time. [1]

(c) (i) Arroot hair cell is a type of specialised plant cell.

State and explain which feature of a typical plant cell might be absent in a
root hair cell. [1]

(ii) Describe and explain how a root hair cell is adapted to perform its function.  [2]
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10 Dichotomous keys are often used to classify things or organisms into groups.

(a) Complete the dichotomous key in the space below by classifying the following

organisms: [5]
Ostrich Seagull Hibiscus
Oak fern Koala Platypus
Organisms
(b) Describe one difference between ferns and mosses. [1]
(c) Describe two similarities between fish and reptiles. [2]

(d) Multicellular organisms have different types of specialised cells. Explain the
importance of division of labour in a multicellular organism. [2]
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11 (a) Name the apparatus used in the diagram below. [2]

L1

1 [
[

o o w »

(b) State and explain the type of flame that should be used to remove water from a
salt solution. [2]

(c) Donovan used the set-up above to heat a salt solution. After some time when all
the water had boiled off, he noticed that a white solid remaining in apparatus C.

Explain whether the properties of the white solid would be similar to that of the salt
solution. [1]

GESS 1EXP Science Mid-Year Exam """ ?"12 TEC
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11 (d) In the space below, draw and label an experimental set-up to separate a mixture
of sand and water. [5]

GESS 1EXP Science Mid-Year Exam """ ?"12 TEC
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12 (a) The table shows the densities of some substances at room temperature

substance density / g/cm?
mercury 13.6
gold 19.3
copper 8.9
teak wood 0.8
alcohol 0.79
Using to represent the solid objects gold, copper and teak wood, complete
and label the diagram below showing the positions of the substances as they are
mixed and allowed to settle in a beaker containing alcohol and mercury. [3]
¢
alcohol
I

| — mercury

GESS 1EXP Science Mid-Year Exam """ ?"12 TEC
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12 (b) Ten identical glass marbles of equal volume were immersed in a measuring
cylinder containing 30 cm?® of water as shown.

N s

(g

[}
[
Il ||||||||||||||||||||||||||||||||||| |||

o
=

[
=

(i) Calculate the volume of one marble, showing all necessary working. [2]

(ii) The average mass of one marble is found to be 5.2 g. Calculate the density
of the glass used to make the marbles. [1]

(iii) Explain why the volume of ten marbles is measured instead of one marble.  [1]

(c) Another pack of ten marbles was measured, and the density of the marbles in the
second pack was found to be 3.85 g/cm?®.

Suggest whether these marbles are likely to be from the same manufacturer as
the marbles in (b). [1]

GESS 1EXP Science Mid-Year Exam P2 2018 TEC
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12 (d) Glass can also be moulded into different shapes. Glass is used in the making of
optical fibers, which are used to transmit data in the form of light signals over long
distances in telecommunications.

(i) Suggest one property of optical fibers which is not typical of glass. [1]

(ii) Optical fibers can replace copper wire for the transmission of light signals,
but not in applications such as the wires for electrical appliances.

Suggest why this is so. [1]

END OF PAPER
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(d)

0.580 g/cm?

[1]

Section A Remarks
A1 (a) He should have used a test tube holder to hold the test tube over the flame. [1]
(b) Luminous flame; [1] [2]
A luminous flame produces soot. [1]
A2 (a) 8.46 m [1]
(b) 0.850 h [1]
(c) 0.000750 m? [1]




A3 (a) The type of solvent [1]
(b) The solubility of sugar / the mass of sugar dissolved in a given/fixed volume [1]
(c) Temperature / Volume of solvent 2]
A4 (a) Steel as it scratched all the other materials. [1]
(b) Wood, plastic, copper, steel [1]
A5 (a) Electronic balance / beam balance [1]
(b) The displacement can was not filled up to the spout; [1] [2]
This would cause the volume measured to be lower. [1]
(c) The method would not work as Styrofoam has a lower density than watery | [2]
[1]
Styrofoam would float/not be fully submerged in the\water. [{] [1]
(d) The outside jaws
A6 (a) Vitamin supplements are a mixture/not a pure substance as they do not [1]
have a fixed composition.
(b) Carry out paper chromatography on a sample of the vitamin supplement; [1] 2]
A pure substance would produce only one spot on the chromatogram / a
mixture would produce more than one spot. [1]
(c)(i) | Itis a compound.;[1] [3]
It consists of more than one element ; [1]
It has a fixed composition. [1]
(i) | 10+16+2+3+1 = 32 atoms. [1]
A7 (a) D [1]
(b) C [1]
(c) C,D,and E [1]
(d) E [1]




Section B

Remarks

B8 (a) The higher the temperature, the greater the solubility of the solids. (or | [1]
vice versa)
(b) KNOs [1]; 125 g. [1] [2]
(c) 25-30 °C [1
(d) Solid would form and settle at the bottom of the mixture. 1
(e) Mass of KNO3 dissolved in 100 cm? of water at 20 °C = 30 g (from [3]
graph) [1]
Total volume of water needed to dissolve 100 g of KNO3 at 20 °C
= 100 x 52 = 333 om® [1]
Volume of water needed to be added
=333 - 150 = 183 cm® [1]
(f) (i) | Increasing the volume of the solvent will increase the total mass of [1]
sodium chloride that can be dissolved. However, the solubility will
remain the same, hence she is correct.
(ii) | Stirring faster may increase the rate of dissolving. i1
However, the solubility of sodium chloride will still remain the same,
hence he is wrong.
B9 (a) (i) | It has green structures, which are chloroplasts:; [1] 2
It also has a single large vacuole, which is shown in the diagram as
a large space containing starch particles. [1]
(ii) | It does not have a nucleus.; [1] [2]
This means that it is unable to reproduce itself, and all living things
must be able to reproduce. [4]
(b) (i) | The cell wall [1]; it enables the cell to maintain its reqular shape. [1] | [2]

(ii)
(c) (i)

It would burst.
Chloroplasts; root hair cells are not exposed to sunlight and do not
need to photosynthesise.

[1]
(1]




(ii)

It has an elongated shape. [1]; This increases its total surface area
| surface area to volume ratio allowing it to better absorb water and

mineral salts.

[2]

B10 (a)

Cannot produce own food

—

Has feathers

@]

Organisms
|
©, .
Can produce own food
|
| (3 ]
NI
Flowering Non-flowering
| | |
Has hair Hibiscus Oak fern

) m—

Can fly Cannot fly

-
Lays eggs ‘

G

ives birth to you}g )

Seagull

I [
Ostric[p//

i

Prypus

Koala

N —

“has hair”

For classifying “oOrganisms” into, “¢an/cannot produce ‘own food”
For classifying “cannotproduce’own feod™inte thas feathers’iand

3. For classifying can produce-owh/food’into “flowering™ and “non-
flowering” — Hibis€us.and eak fern
4. For classifying “has\feathers! into “can fly’tand™cannot fly” — seagull

and ostrich

5. For classifying “has hair” into “L-ays’eggs” and “gives birth to young”

— platypus and koala

Accept other reasonable characteristics

[5]




(b)
(c)

(d)

Ferns have true roots while mosses do not.

Fish and reptiles both reproduce by laying eggs;

Fish and reptiles are both cold-blooded.

In a multicellular organism, specialised cells are adapted for their
specific/different functions;

This allows the organism as a whole to function effectively and
efficiently./ This allows different functions to be carried out at the
same time.

(1]
(2]

[2]

B11

(a)

(b)
(c)
(d)

A — retort stand

B — Bunsen burner

C — round-bottom flask

D — tripod stand

A non-luminous flame; It burns with a hotter flame and thus\is better
for heating.

similar to those of its components.

(2]

[2]

[1]

1m for every 2 correct

[1 marksfor'all diagrams drawn correctly]

[1smarKfor each correctly drawn and labelled apparatus: 1)
fitter funnel, 2) filter paper, 3) beaker]

[1 mark for labelling residue and filtrate]




B12 (a)

(b) (i)
(i)
(iif)

(c)

(d) (i)
(ii)

| alcohol

s I I = e
L |

| _—— mercury
o]

Total volume of ten marbles =45 - 30 = 15cm® [1]

Volume of one marble =15+ 10 =1.5cm?® [1]

Density = 5.2/ 1.5 = 3.47 g/lcm? (to 3 s.f.)

This would minimise errors and increase reliability.

No, they are not likely to be from the same manufacturer,as\the
density of the glass used is different.

They are flexible.

The cables for household appliancés must be able to corduct
electricity. Copper is a metal and is\a good coenductorof electricity,
while glass is a poor’conductor of electricity.

teak wood

[3]

(2]

[
[1]
(1]

[H]
[1]
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What should not be done in a Science laboratory?

A

B
C
D

begin an experiment without instructions and permission from the teacher
refrain from eating or drinking in the Science laboratory
wash your hands and clean up your work area after an experiment

wear goggles when heating or mixing chemicals

Which one of the following describes the safest way of heating water in a test tube?

A

B
C
D

fill the test tube halfway and hold the test tube at 45° angle
fill the test tube halfway and hold the test tube upright
fill up the whole test tube and hold the test tube at 45° angle

fill up the whole test tube and move it in and out of the flame

Arrange the following steps in the correct order to light a Bunsen burner.

o o w »

1 Close the air-hole.

2 Open the air-hole.

3 Place the lighter above the barrel.

4 Turn on the gas tap and light up the Bunsen burner.

1,4,3,2
1,3,4,2
2,3,4,1
2,4,3,1

Which of the following mixtures can be separated by adding water, stirring and filtering?

A

B
C
D

copper and zinc
salt and sugar
salt and sand

sand and chalk



A N95 respirator uses a special filter to protect the wearer from 95 % of airborne particles
when worn correctly.

Which statement best explains why the N95 respirator is not 100 % effective?

A

B
C
D

Some particles are not solid substances and cannot be filtered.
Some particles are small enough to pass through the filter.
Some particles may still enter the respiratory system from other parts of the body.

The mask is designed to only filter 95 % of the particles and hence the name N95.

Which of the following methods can be used to separate a mixture of powdered iron and

sand?

A filtration

B  distillation

C magnetic attraction
D chromatography

The diagram shows a separation technique used to obtain tea.

boiling water

tea leaves

filter funnel

tea

Which one of the following is correct?

tea tea leaves boiling water
A filtrate residue solution
B filtrate residue solvent
C residue solution solvent
D solution solute solvent




8 Compound Q melts at 78 °C and boils at 124 °C and is insoluble in water.

Which apparatus can be used to obtain pure Q from a mixture of Q and water?

==  ——
I

9 Which of the following shows an element, a compound and a mixture?

element compound mixture
A carbon monoxide | magnesium oxide milk
B boron bronze copper
C nitrogen gas water fizzy drink
D sodium air water

10  Which one of the following substances contains the least number of elements?

CH3COOH
Cso
NaHCOs3
NaBr

O o wm »



11

Which of the following represents a mixture of two elements?

A

® o B

& qoo ©

12 A hydrocarbon is a compound that contains hydrogen and carbon atoms only.

13

Which of the following statements about a hydrocarbon is true?

A

B
C
D

A hydrocarbon cannot be separated by physical methods.
A hydrocarbon cannot be decomposed by strong heating in air.
Hydrogen and carbon atoms in hydrocarbons are present in variable proportions.

Hydrogen and carbon atoms in hydrocarbons are not chemically combined
together.

Which of the following statements best supports the idea that matter is made up of small
particles at constant random motion?

A

B
C
D

Gases are usually lighter than liquids.
If a bottle of perfume is opened, the smell spreads quickly.
Metal expands when heated.

Water molecules always fill the space available to it.



14  Which of the following arrangements identifies correctly the energy levels of the particles
in the three states of matter?

most energy » l|east energy
A solid liquid gas
B liquid solid gas
C gas solid liquid
D gas liquid solid

15 Dry ice sublimes at room temperature.
Which statement describes the change in state when dry ice sublimes?

A Dry ice changes from gaseous to solid state.
B Dry ice changes from liquid to gaseous state.
C Dry ice changes from solid to gaseous state.
D

Dry ice changes from solid to liquid to gaseous state.
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Section A [15 marks]

1 The diagrams below show labelled bottles containing substances found in the Science
laboratory.

£ 3 £

N —————— N —— \ v, A\ y

bottle A bottle B bottle C bottle D

(@) Which bottle needs to be kept away from any open heat source?

(b) Describe the nature of the hazardous substance in
(i) DOt e Al
([T)  DOtle D:

(c) If the substance in bottle C comes into contact with your hand, what should you
do?

(d) Explain why unused chemicals should not be poured back into the bottles.

[total: 5 marks]

(1]

(1]
[1]

(1]

(1]



2 The police investigated a case of food poisoning caused by a particular brand of
coloured sweets. The local food inspector made chromatograms of the food colourings
in the sweets to test for the presence of banned food colourings, which were suspected
to be a likely cause of food poisoning.

The results of the chromatography are shown below.
starting D @ O O
line —p— X X x— % X X X X X X
red yellow blue green | sweet sweet sweet sweet | red yellow blue
. E F G H 5
permitted food dyes extracted from banned food
colours g sweets colours

(@) Using the results in the chromatogram,
(i) which coloured sweets appear to contain only a single food colouring?
(ii)  what food colours are present in sweet G?

(iii)  which coloured sweets definitely contain banned food colouring?



(b)

(c)

(d)

The experiment did not give any useful information about the sweet E.
Explain why.

............................................................................................................ [1]
The starting line must be drawn in pencil.

Is the statement above correct? Explain your answer with a reason.
............................................................................................................ [1]
The green permitted food colouring remained undeveloped.

Suggest a reason why.
............................................................................................................ [1]

[total: 6 marks]



3 The diagram below shows the experimental set-up for the process of simple distillation.

water in

thermometer condenser

distilling flask

boiling chips

(a) Identify three errors in the experimental set-up of the simple distillation process
in the diagram above.

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

(b) Describe how you would test for the purity of the distillate collected.

[total: 4 marks] [1]



Section B [20 marks]

The table below shows the colour and solubility in water of three solids, X, Y and Z.

(a)

(b)

solid colour solubility in water
X white insoluble
Y blue soluble
V4 blue insoluble

Describe the procedure to obtain a pure dry sample of solid X from a mixture of
Xand.

.......................................................................................................... [3]
Solution Y is heated until saturated, then cooled to form solid Y.
(i) Identify this method used to obtain solid Y.
.................................................................................................. [1]
(ii)  Suggest a reason why solution Y cannot be heated until dryness.
.................................................................................................. [1]
(iii) Draw and label the apparatus required to heat a solution of Y.
(2]



(a)

(iv) Provide two reasons why a non-luminous flame is preferred over a
luminous flame for heating.

(v) How is a non-luminous flame obtained?

[total: 10 marks]

In the table below, tick the appropriate boxes that best describes the
arrangement of particles in a solid, liquid and gas.

You may tick more than one box for each physical state.

arrangement of particles solid liquid gas

close together

far apart

in a regular arrangement

random arrangement

(2]

(1]

[3]



(b)

temperature
/°C

A sample of liquid stearic acid is cooled from 90 °C to 20 °C.

The graph shows the results obtained when liquid stearic acid is cooled to 20 °C.

100

90

80

70

60

50

40

30

20

time/ min

(i) What is the freezing point of stearic acid?
(ii)  Describe the movement of particles at 90 °C.

(iii)  Identify in which section of the graph, R, S or T, is the stearic acid a mixture
of liquid and solid state.

SECHON oo

(iv) Inthe box below, draw the arrangement of the particles in section T of the
graph.

[1]

[1]

(1]

(1]



(c)

Using kinetic particle theory, explain the following statements.

(i) A gas, at room temperature and pressure, can be compressed but not a
solid.

(ii) A solid has a fixed shape.

[total: 10 marks]
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Biology

16 Alexander Fleming discovered the antibiotic penicillin by accident. While studying the

17

18

common cold virus, he observed that mould had grown on a plate that is used for growing
bacteria. He found that the mould had created an area around itself that was free of
bacteria. He was inspired to further experiment and found that the mould prevented the
growth of bacteria, even when diluted many times. He named the active substance in the
mould penicillin.
Which qualities of a good scientist did Alexander Fleming show?

| open-mindedness

Il curiosity

I integrity

IV perseverance
I and Il only
Il and Il only

Il and IV only

o o W »

All of the above

Which of the following is not a good attitude in learning science?

A Refusing to believe everything you read from the internet.

B Being able to accept other ideas.
C Letting your opinions affect your work.

D Showing care and concern for living things and the environment.

The human body is made up of organs, tissues and cells.

Which of the following correctly describes the sperm, blood and brain?

sperm blood brain
A cell organ tissue
B cell tissue organ
C organ tissue cell
D tissue organ cell



19 A plant cell is shown below.

Which structure is also present in an animal cell?

20 Which of the following statements regarding the division of labour is accurate?

| Cell organelles carry out specific jobs.
Il In multicellular organisms, different types of cells perform different functions.

i In multicellular organisms, different types of cells perform the same
functions.

IV The nucleus carries out all the specific jobs within the cell.

A | only

B land Il

C llandlll

D  Allof the above

21  Which of the following systems work together to allow a person to move, walk and run?
A Digestive and muscular
B Excretory and respiratory
C Muscular and skeletal
D

Reproductive and nervous



22 The shape of the cell is determined by the work the cell does.
Which of these cells is part of the nervous system? (cells not drawn to scale)

A

23 A dichotomous key classifies an organism by dividing a group into

A two smaller groups each time.

B three smaller groups each time.
C four smaller groups each time.
D

any number of groups each time.



24  Study the dichotomous key below.

vertebrates

I

I I

with legs without legs
I
I I
two legs four legs
I I
I I I I
cold-blooded warm-blooded cold-blooded warm-blooded

X Y

Which would most likely be the identities of X and Y?

X Y
A chimpanzee shake
B fish spider
Cc ostrich cat
D orang utan tortoise



Use the information below to answer Questions 25 and 26.

The drawings, not drawn to scale, show six fishes.

eel

stickleback

A dichotomous key to identify these six fishes is shown below.

1.  Gills covered with a gill flap. Go to 2.
Gills not covered with a gill flap. |

2. Has atail fin. Go to 3.
Does not have a tail fin. |

3. Has spines on its back. ]}

Does not have spines on its back. Go to 4.
4. Has a flat body. v

Has a round body. Go to 5.
5. Has spots on its back. \'

Does not have spots on its back. Vi



25

26

27

Which option best describes the basking shark?
A
|

B
Cc 1]
D

Which option best describes the plaice fish?

A
B 1]
C \'
D

\"

The diagram shows the flow of energy in a simple food web.

Which organism is the apex predator?

organism A
/ \ organism D
organism C



28 The diagram shows losses from a rat to the environment.

heat energy from the
whole body surface

carbon dioxide and

- water in exhaled air

/

water, salts and
urea in urine

What will not be returned to the ecosystem and be recycled?

A urea
B heat energy
C salts

D carbon dioxide

29 The diagram shows a simple food chain.

What is the source of energy for this food chain?

carbon dioxide
minerals

sun

o o w »

water



30 The diagram below represents a food chain.

The arrows in the diagram indicate the

A order of importance of various organisms.

B return of chemical substances to the environment.

C direction in which organisms move in the environment.
D

direction of energy flow through a series of organisms.
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SECTION A [15 Marks]

Answer all questions. Write your answers in the spaces provided.

Fig. 1 shows the unicellular organism, Euglena.

flagellum
mouth

chloroplast

cell membrane

eyespot

nucleus

Fig. 1
Some scientists classify this organism as a plant while others classify it as an animal.

(a) State one feature in the diagram that suggests why scientists classify it as a plant.

.......................................................................................................... (11

(b) Name two structures of a plant cell that are not present in the Euglena.
.......................................................................................................... [2]

[total marks: 3]

Over the past century, science and technology has greatly changed the way humans

live and survive on this planet.

(@) Describe one example of how science and technology has improved our lives.
Explain your answer.
.......................................................................................................... [1

(b) Give one example of how science and technology has been harmful to man and/or
the environment.
.......................................................................................................... [1

[total marks: 2]
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(a) Fig. 3 shows the sea anemone interacting with a clownfish.

Identify the relationship between the two organisms shown and describe how they
interact with each other.

Fig. 3
=Y F= 1 T0] ] 1T
1] (=Y = To1 1[0 o PP
.......................................................................................................... 2]
(b) (i) Study the statements given below.

e Caterpillars and grasshoppers eat green plants.

¢ Small birds eat grains, flower buds, caterpillars and grasshoppers.

e Lizards and toads eat grasshoppers.

e Snakes eat toads, lizards and small birds.

e Hawks eat lizards, toads and snakes.

Construct a food web based on all the statements above.
[3]
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(ii)  Identify a primary consumer from the food web in (i).

.................................................................................................. [1]
(iii) If the snake population suddenly decreases drastically, predict what will
happen to the grasshopper population. Explain your answer with a reason.
PrEAiC i ON: .
(== 1T ] o
.................................................................................................. [2]
(c) Explain the importance of plants in a food web.
.......................................................................................................... [1]
(d) A food chain is shown below.
grass saten by » grasshopper eaten by » frog
In this food chain, for every 10 grasshoppers, there is only 1 frog.
Explain why the number of organisms decreases as we go down a food chain.
.......................................................................................................... [1]

[total marks: 10]
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SECTION B [20 Marks]

Answer all questions. Write your answers in the spaces provided.

(a) Fig. 4.1 shows photomicrographs of onion cells and red blood cells.

(i)

(ii)

(iif)

(iv)

r i L .
onion cells red blood cells

Fig. 4.1

State two differences between onion cells and red blood cells.

The red blood cell has special structural features to help it carry out its
function effectively.

Describe two structural features of the red blood cell and explain how these
features help it to carry out its function.

L. fCAtUNE . .o
eXPlaNAtION: .
R (=Y 1 | ¢ = T

EXPlaNAtioN: ... .

Using the human circulatory system as an example, explain how division
of labour takes place in a multicellular organism.
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(b) Fig. 4.2 shows an organ system in the human body.

Fig. 4.2

(i) Identify the organ system shown in Fig. 4.2.

(ii) List three organs found in this organ system.

(iii) Describe the function of this organ system.

Page 6 of 8
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A student conducted an experiment to investigate how light intensity affects the rate of
photosynthesis in a plant. Placing the lamp at different distances from the plant, she
counted the number of bubbles produced by the plant per minute.

Fig. 5 shows the experimental set up of the investigation.

water containing N -
carbon dioxide ~"

beaker

e
[%)\

lamp \

— pondweed

not drawn to
Fig. 5 scale

(a) By placing the lamp at different distances from the plant, the student was able to
vary the light intensity.

Predict the possible hypothesis that the student was trying to investigate.

(b) Identify two variables to be kept constant in this experiment.

(c) What variable was measured in this experiment?

[total marks: 4]
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6 Fig. 6 shows a polluted river. The pollution in the river has caused harm to the aquatic
life.

Fig. 6

(a) Explain the importance of conservation of water bodies such as rivers, lakes and
seas.

.......................................................................................................... [1]

(b) The dumping of chemicals into rivers and deforestation are examples of how
activities of man has caused harm to the environment.

Suggest two ways in which man can conserve the environment to prevent further
harm to the world and organisms living in it.

.......................................................................................................... 2]

[total marks: 3]

< end of paper =
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Mid-Year Exam 2018
LSS CHEMISTRY Secondary One Express
Answer Scheme

Paper 1 MCQ (15 marks)

2 3 4 5 6 7 8 9 10
A A B C B C B A C B
11 12 13 14 15
A B D C
Paper 2 Section A (15 marks)
Question | Answers Marks
1 |a bottle B 1
b (i) bottle A: toxic/ peisbnous 1
(i) bottle D: carcinogenic /cause cancer 1
C | wash.withplenty of watet 1
d | to,preventconitamination 1
[total: 5 marks]
2 |a ) sweet B and F 1
(i) ble*and yellow 1
(i)  sweetF and H 1
reject: one missing/incorrect (both must be correct)
b The red permitted colouring and banned colouring are atthe | 1
same position/ height on the chromatogram. Thus, we cannot
tell if the sweet contains the permitted or the banned red
colouring.
C correct, as pencil is insoluble in most solvents 1
d the green colouring may be insoluble in the solvent used. 1
reject: insoluble in water [total: 6 marks]
3 |a 1. the thermometer position should be at the mouth of 1
the condenser.
1




2. the position of ‘water in’ and ‘water out’ of the
condenser should be reversed.
3. the conical flask should not be closed.

accept: condenser should be tilted slightly downwards

Check the boiling point of the distillate.
Pure liquids will boil at a fixed/constant temperature.
reject: melt at fixed temperature

1
[total: 4 marks]

Paper 2 Section B (20 marks)

4 a - Add water and stir well 1
- filter, collect the residue, residue: X, filtrate: Y solution | 1
- wash residue with distilled water, dry between shieets | 1
of filter paper / air-dry.
b (i) crystallization 1
(i) 1t will decompose upon heating 1
b 1 — correct
i < % é apparatus drawn
iii
evaporating y 1 — correct labels
dish o E‘? o
wire gauze JEX X RANIXNN
" Bunsen
tripod burner
stand
heat
(iv) - non-luminous flame is cleaner, does not give out soot | any 2
- non-luminous flame is hotter
- non-luminous flame is steady, whereas a luminous
flame is unsteady
(v) | once the flame is obtained, turn the collar to open the air-hole | 1
[total: 10 marks]
5 a
arra.ngement of solid liquid gas
particles
v 7 1 mark for each
close together state
v
far apart max [3]
in a regular v
arrangement




random arrangement

b(i) | 69 °C 1
(ii) | the particles are sliding over each other 1
(i) | a mixture of liquid and solid state: S 1
(iv)
1
c(i) | particles in a gas are spread far apart, OR either one

1
there is more space between the particles therefore,

the particles can move closer together. 1

particles in a solid are very closely packed, OR Bither one

BN

there is very little space between the parti€les, s,

solid particles cannot move'closer togéther. 1

(ii) | particles in a solid are arranged in‘fixed positiofis / vibrate | 1
about fixed{position.

Reject: tlosely-pasked (fiquids a50)

[total: 10 marks]







Mid-Year Exam 2018
LSS Bio Secondary One Express
Answer Scheme

Paper 1 MCQ (15 marks)

16

17

18 19 20 21 22 23

24 25

A

Cc

B A B C D A

26

27

28 29 30

Paper 2 Section A (15 marks)

Question

Answers

Marks

1 ]a

Chloroplasts are present

1

b

cell wall
large eentral vacuole
REject: \agublé/ cell sap

1
1

[total: 3 marks]

medicineés’ sueh as antibiétics help cure diseases.
advancement in héakthcare technology have helped
deteet’and curé'diseases such as cancer.

farms carimass produce food using machines
geneticengineering can create pest-resistant and
disease resistant food crops

ANY OTHER RELEVANT ANSWER

1

use of antibiotics give rise to ‘superbugs’

CFC gases have eroded/ destroyed the ozone layer
plastics/ styrofoam cause land pollution as it is non-
biodegradable, also cause water pollution and harm to
the aquatic animals

automobiles release gases that cause air pollution /
global warming

ANY OTHER RELEVANT ANSWER

[total: 2 marks]




relationship: mutualism / symbiosis

interaction:
the sea anemone provides protection;

the clownfish cleans the anemone from parasites / lures
fishes to the sea anemone

b(i)

1 — at least one
correct food
chain

2 —one or two
mistakes

3 — no mistakes

at all, all links
correct

A

h hawk

grains
flower R small
hiids | bird \
green | caterpillar shake
plants v
\ lizard / \
grass
hopper/\ _
— > todd V__—

by(ii)

caterpillar OR. grasshopper

1 (either one)

b(iii)

prediction: the grasshopper population will decrease
reason: the population eft6ads tizards.and small birds will
increase asthey-aré\io longer preyed on by the snake.

1

1

Plants trap energy'from the.san
t6 make food through photosynthesis.

The stn is the witimate source of energy on this earth, and
only plant$yate able to convert this energy into food
moleculés.

Reject: plants are producers — need to elaborate/ plants are
main source of energy

1 — both correct

energy is lost at every level of a food chain (through heat
loss, excretion)

OR only about 10% of energy is transferred to the next
trophic level

1
[total: 10 marks]




Paper 2 Section B (20 marks)

4 a Onion cells have nucleus / cell wall while red blood cells do any two, 1 mark
(i) | not. each
onion cells have one large vacuole while red blood cells have | [2]
multiple small vacuoles.
(ii) | to transport oxygen around the body 1
(iii) 1. biconcave shape any two,
explanation: increases surface area for the cell to take in and | 1 mark for
release oxygen faster feature, 1 mark
for explanation
2. no nucleus
max [4]
explanation: to contain more haemoglobin, so cell can_carry
more oxygen
3. haemoglobin present / contains haemoglobin
explanation: binds to oxygen and transports it around the
body
4. elastic and flexible-membrane
explanation; to squeeze through tiny blood vessels
(iv) | heart — pumps blood to all parts of the body; while 1
blood-vessels — transports blood {o-and from the heart 1
red blood-cells — fransports.gsygen around the body
b(i) | digestive/system 1
(i) | mouth ; oesophagus; stomach; small intestines; large 3 correct — 2
intestings: rectum ; anus marks
1 or 2 correct — 1
mark [2]
(iii) | to digest food (into simpler substances to be absorbed into 1
the blood
) [total: 13 marks]
5 a The greater the light intensity, the faster the rate of

photosynthesis; OR

The greater the light intensity, the more number of bubbles
will be observed/produced.




- concentration of carbon dioxide

- type of lamp

- duration / time

- type of plant

- amount of plant used

- volume of water (Reject: amount of water)
- type of apparatus used

any two reasons,
1 mark each

[2]

number of bubbles produced by the plant per minute

1

[total: 4 marks]

They provide drinking water. either one
they provide source of food (seafood) [1]
- recycle materials that can be recycled like paper, any two ,

plastic, metal and glass
- use renewable energy such wind, water ow

e.g. install solar panels in our homes, ric
cars
. . &

- dispose of ch ste in\a'‘respdhsible ne
- farmers sh

organic ferti
chemical pésE_:r/@i\ - Q %%Q)
L v%us R\C O(\\\%

2]

zers instead jof bg{)%j\

[total: 3 marks]

gject: %"&Q
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Section A

For each question, there are four possible answers A, B, C and D. Choose the one you
consider correct and record your choice on the Answer Sheet provided on page 5.

Which of the following is/are attitude(s) of a good scientist?

I  perseveres despite failures

I ignores observations that are unexpected
III  shows curiosity and asks questions

IV makes conclusions quickly

A I'and III only

B I, IT and IIT only
C I, Il and IV only
D Il and IV only

Which part of the Bunsen burner controls the rate of gas flow into the jet?

A air-hole
B barrel
C collar
D gas tap

What should be done when excess chemicals are poured out for an experiment?

Discard the excess chemicals.

Inform the teacher.

Pour the unused chemicals back into the original container.
Use the excess chemicals in the experiment to avoid wastage.

oo w>»

The following diagram shows possible positions whereby the meniscus can be read. Identify
the correct position to read the meniscus.

g
Ajg ,
N . ’

-~

water —— ] <

Measuring men D

cylinder | i
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5 What is the reading shown on the stopwatch below?

8 seconds
8 minutes
9 minutes
60 minutes 8 seconds

oo w>»

6 A student wants to measure accurately 23.5 cm?® of oil into a beaker. Which apparatus would
be the most suitable?

A B

7 A substance cannot be broken down into simpler substances despite being passed through
electricity and heat. This substance is most likely to be

brass

iron

muddy water
water

ooOow>»
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Which physical property of helium makes it suitable to be used in weather balloons?

colourless

low density

non-conductor of heat

poor conductor of electricity

oow>»

Which Group and Period can Magnesium be found in the Periodic Table?

Group Period
A 1 I
B 2 111
Cc I 2
D 11 3

Some table salt has been mixed with sand. What is the correct order of techniques needed

to obtain the pure salt from the mixture?

A dissolving = evaporating -> filtering
B dissolving = filtering = evaporation
C evaporating - dissolving - filtration
D filtration = evaporating - dissolving
Question No. Student’s Answer

SGS/2018/MYE/1E/LSS(Chemistry)
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1

Section B
Answer all questions in the spaces provided.

A student is told to heat a test tube half-filled with a certain chemical. State two
precautions he should take while heating the test tube.

----------------------------------------------------------------------------------------------------------------------- [2]
The following picture shows a student carrying out an experiment in a dangerous
manner.
State what is wrong with her actions and describe what should be done instead.
.................................................................................................................... [2]
3 (a) State the nature of the following hazard symbols and an example of a substance that
exhibits the nature of the corresponding hazard.
hazard sxmbol nature of hazard example
(i)
; acid
q
Ll
(if) T
flash powder
(iii)
(2]

SGS/2018/MYE/1E/LSS(Chemistrv)



(b) A student accidentally spilled some acid onto his hand. What is the first action he
should take to treat the skin?

4 In the space below, draw a clearly labelled diagram of the set-up you would use to
separate a mixture of iron powder and salt water. Identify the residue and the filtrate.

Residue: ........cooveviiiii.
Filtrate: .......ooveeiiiii,

5 The diagram below shows the particles in four different substances. Identify whether
the substances A to D are element(s), compound(s), mixture of elements, mixture of
compounds or mixture of element(s) and compound(s).

A C D

@ o P
L8 wk| 28 %
& 8 O

s
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6 (a) Information about solids A, B and C are provided below.

Solid A Solid B
A melt between 2000°C B is white.
to 2002°C. It is formed by burning

magnesium in oxygen.

Solid C
C is speckled blue and white.
The blue particles dissolve in water
but the white particles do not.

Classify each of the solids as either an element or 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

A

B

C [3]

(b) Substance D is a compound.
(i) Define ‘compound’.

.............................................................................................................. [1]
(ii) State an example of a substance that is a compound.
............................................................................................................. [1]
7  State the separation technique required to separate the following substances:
(@) Removing iron and steel from other
materials in a junkyard.
(b) Obtaining salt from salt water.
(c) Separating the components inink [3]

SGS/2018/MYE/1E/LSS(Chemistrv)



Section C
Answer any two questions in the spaces provided.

(@) All solutions and suspensions are mixtures.
(i) State whether each of the following substances is a solution or a suspension.
Vinegar
Calamine lotion ...

(i) Describe two differences between vinegar and calamine lotion.

(b) Fig 1.1 below shows a separation technique used to separate seawater.

seawater

Boiling chips

(ii) Explain the function of apparatus X in this separation technique.

(iii) Water flows in and out of apparatus X. Indicate in the given boxes, the direction
of the water flow with arrows ‘>’.

(iv) State the term used to describe the pure water collected in apparatus Y.

SGS/2018/MYE/1E/LSS(Chemistry) [Turn Over
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(c) The figure below shows a simplified form of the Periodic Table. Use the elements
shown to answer the questions.

[ ]

10

(i) State whether Mg and F is a metal or non-metal.

(ii) Describe two differences between the physical properties of Mg and F.

SGS/2018/MYE/1E/LSS(Chemistrv)
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11

(@) Meldonium and morphine are both drugs that are banned for use by athletes.
Fig 2.1 shows a chromatogram for meldonium and morphine and the urine samples
from four athletes.

Solvent front — .
L
»
» L ]
L ]
L » L
L ]
Starting line —»—g - - . - *—
=
= 2 - o o =
5 = L L L &
= =3 L QL £ QL
w = = = = =
E E <L <L <L <L

Fig 2.1

(i)  Which athlete(s) had taken meldonium?

----------------------------------------------------------------------------------------------------------- [1]
(ii) Which drug has a higher solubility in the solvent? Explain your answer.
........................................................................................................... [2]
(iii) Is morphine a pure substance or a mixture? Explain your answer.
[1]

SGS/2018/MYE/1E/LSS(Chemistry) [Turn Over



(b)

(iv)

(v)

(vi)

(i)

(ii)

12

Explain the need for the starting line to be drawn in pencil.

Suggest a reason why the reading for athlete 4 did not appear on the
chromatogram.

Classify the following substances either as compounds or mixtures.

Air Alloy Carbon dioxide Water

Compound

Mixture

State one difference between a compound and a mixture.

SGS/2018/MYE/1E/LSS(Chemistrv)
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3 (a) Table 3.1 below shows the amount of three solids X, Y and Z which have different
solubilities in three different liquids, A, B and C.

Table 3.1
- mass of solid dissolved (g)
liquid X Y 7
A 10 0 8
B 3 7 4
C 0 0 2

(i) Which liquid is solid Z most soluble in?

........................................................................................................... [1]
(ii) Suggest one way to increase the rate of dissolving of solid Y in liquid B.
............................................................................................................... [1]
(iii) What can you conclude about solids X and Y in liquid C?
-------------------------------------------------------------------------------------------------------------- [1]
(iv) Solids X and Y are accidentally mixed together. State which liquid could be used
to separate them. Briefly describe how this separation could be carried out.
.............................................................................................................. [3]
(b) A student was trying to heat 100 ml of water in a beaker over a Bunsen flame.
However, the water took a long time to boil and the bottom of the beaker was turning
black.
(i) State the type of flame the student was using.
[1]
(ii) What should the student do differently to get the correct type of flame that is used
for heating substances?
(1]
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(iii) Describe two differences between a luminous and non-luminous flame of a
Bunsen Burner.

END OF PAPER
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Section A

For each question, there are four possible answers A, B, C and D. Choose the one you consider
correct and record your choice on the Answer Sheet provided on page 5.

1 Which statement about biodiversity is correct?

A Biodiversity is the existence of different animals on earth.

B Biodiversity is the existence of different human race on earth.
C Biodiversity is the existence of different organisms on earth.
D Biodiversity is the existence of different plants on earth.

2  Which method is not how biodiversity keeps the natural environment stable?

Prevention of natural disasters occurring
Resistance to diseases.

Removal of dead matter.

Stability of the atmosphere.

oo mw>»

3 Which characteristics corresponds to the frog, goldfish and snake?

frog goldfish snake
A gives birth has lungs has moist skin
B has gills is warm-blooded has lungs
C has scales has fur is cold-blooded
D lays eggs has gills has dry skin

4  Study the given food chain.

grass ——> grasshopper ——> mouse ——> owl
Which organism is/are a carnivore(s)?

A grasshopper

B grasshopper and mouse
C mouse and owl

D owl

5 Which statement describes an organism’s structural adaptation to its environment?

A Cactus has a thick stem to store water.

B Leopard hunting at dawn and dusk so as to stay unseen by its prey.

C Rabbits living in groups with a well organised social structure for their safety.
D Whales migrating to the Antarctic to feed during winter.
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Which option shows the correct interaction between the organisms in the table?

lion and zebra

honey bee and flower

A parasitism mutualism
B parasitism predator-prey
C predator-prey mutualism
D predator-prey predator-prey

What is the benefit of having division of labour in a multi-cellular organism?

A It enables better immunity to bacteria.

B It enables different processes to function efficiently together.
C It reduces the energy requirement.

D It reduces the waste products produced.

Which diagram shows the process of osmosis?

A C
8 Q 8 Pareable
I
0O O
o) O
o O
o 8 © - 8
——
B D
iall
8 8 Oy 1 Parmesble
O ]
@]
O o)
O o)
8 o 3 8

A girl leaned close to a flower, took a breath and smelled
its scent. How did the scent of the flower reach her?

Active transport
Diffusion
Osmosis

Wind

oo mw>»
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10 The diagram shows a white blood cell.

What is the function of this cell?

Helps in blood clotting.

Fights and kills bacteria and viruses.
Transport nutrients to cells.
Transport oxygen around the body.

oo mw>»

Question No. Student’s Answer
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Section B
Answer all questions in the spaces provided.

The classification key shown below is used to study some animals in a research
project.

The animals are:

Passenger Parrot Texas red wolf Antler Oregon bison
pigeon
Tilapia Clownfish Palestinian Domed tortoise Cobra
painted frog
1 a | Is warm-blooded Goto 2
b | Is cold-blooded Goto 6
2 | a | Has feathers Goto 3
b | Has hair or fur Goto4
3 | a | Has narrow, straight beak Passenger pigeon
b | Has a hook beak Parrot
4 | a | Has horns Goto 5
b | Has no horns Texas red wolf
5 | a | Horns may have many branches Antler
b | Horns have no branches Oregon bison
6 | a | Breathes with gills Goto7
b | Breathes with lungs Goto 8
7 | a | Has pelvic fins Tilapia
b | Has orange pectoral fins Clownfish
8 | a | Has scaly skin Goto9
b | Has smooth skin Palestinian painted frog
9 | a | Has front and hind legs Domed tortoise
b | Has no legs Cobra

Complete the table below by classifying the ten animals in the above key, according
to the type of animal group they belong to.

amphibian bird fish mammal reptile

[3]
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2  Study the given food chain to answer the following questions.
plant > mouse - snake - eagle

(@) Define the term ‘food chain’.

........................................................................................................... 1]
(b) The food chain can also be represented in the form of the following pyramid of
energy.
Q
/ i \
/ S \
Using the four organisms from the given food chain, place them suitably into
positions P to S, in the pyramid of energy.
P Q
R oo S e, [2]
(c) By making reference to the food chain, where does the producer obtain its
energy from?
[1]
(d) Inafood chain, 90% of energy is lost each time when energy is transferred
from one trophic level to the next.
Fill in the boxes provided to indicate the energy unit in each trophic level.
plant ——» mouse ——» spake ——> eagle
Energy
Unit 100 [1]
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3 Fig 3.1 shows a cell.

(b)

SGS/2018/MYE/1E/LSS(Biology)
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[1]
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Fig 4.1 shows a section through a plant stem.

& &

o @
o

Fig 4.1

(a) Identify parts 1 and 2 and state their functions.

FUNGCHON = e

[1]
[1]

[1]
[1]

(b) The stem was placed in a beaker containing blue coloured dye solution for a few
hours. State the process in which the blue coloured dye moved up the stem.

SGS/2018/MYE/1E/LSS(Biology)
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10

Section C
Answer any two questions in the spaces provided.

1 (a) Bacteria are microorganisms that benefit us as well as cause harm to us.

(i) How are bacteria beneficial to human beings?

(ii) How are bacteria harmful to human beings?

(b) Fig 1.1a and 1.1b show two animals that have become extinct due to reasons
such as hunting or natural disasters. Both these animals are vertebrates and they

lay eggs.

Dodo Triceratops

Fig 1.1a Fig 1.1b

From the list below, state the category of vertebrates that each animal belongs
to and explain your choice.

Fish Mammal Bird Reptile Amphibian

SGS/2018/MYE/1E/LSS(Biology)
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(c) Fig 1.2 shows a grassland habitat.

bank vole

woodmouse

Fig 1.2

....................................................................................................... [1]
(ii) By making reference to the food web, state a food chain with 4 food links.
[1]
(iii) State and explain the immediate effects on the other organisms due to the
shrew’s extinction.
[2]
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2 (a) Fig 2.1 shows some red blood cells.

Fig 2.1

(i) State the function of red blood cells.

........................................................................................................ [1]
(ii) Describe and explain how the structure of red blood cells is adapted to its
function.
[2]
i
Fig 2.2
(i) Identify cell Y.
[1]
(ii) State the function of cell Y.
......................................................................................................... [1]
(iii) Describe how the structure of cell Y is adapted to its function.
.......................................................................................................... [2]
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(c) Describe three differences between a plant cell and an animal cell.
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3 (@) Arteries and veins are part of the human circulatory system.

(i) State the function of arteries.

........................................................................................................ [1]
(ii)  State the function of veins.
........................................................................................................ [1]
(b) Fig 3.1 shows a plant cell that has been placed in pure water.
Fig 3.1
(i) State the process that has taken place.
........................................................................................................ [1]
(ii) Explain why the plant cell is turgid.
....................................................................................................... [2]
(iii) Would the plant cell burst? Explain your answer.
....................................................................................................... [1]
(iv) Suggest what would happen if an animal cell is placed in pure water instead.
....................................................................................................... [1]
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(c) Fig 3.2 shows a Visking tubing filled with water and placed in a beaker of sugar
solution.

water

%r%/ /sugar solution
/

SO o T g

Fig 3.2

Predict if the water level in the Visking tubing would rise or fall. Explain your
answer.

END OF PAPER
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Serangoon Garden Secondary School

1E Lower Sec Science (Chemistry)
MYE 2018

Mark Scheme

Section A — 10 marks

1 A 6 C
2 D 7 B
3 A 8 B
4 Cc 9 D
5 A 10 B

Section B — 20 marks

Qn Answer Mark Total
No allocated | marks
1 e Do not place flammable substances near the Bunsen burner
e Use a test tube holder to hold the test tube at an anglgsefid5° 2 2
e Point the test tube away from anyone during heating
e Wear safety googles during heating
e Tie up long hair
(Any 2)
(Do not accept wear eye protection, wear safety spectacles, standing too 2
close to the Bunsen burner)
2 Wrong action: Smelling the vapours directly from the testitube 1
What should be done instead: Waft the vapour to her nose instead of 1
smelling the vapour directly / use your hands to wave the vapour to the
nose
3
hazard symbol nature of hazard example
(i)/ -ﬂ Corrosive Acid
| ’
(i) Explosive Flash powder 2
(1 mark for
every 2
correct
(iii) Toxic Mercury / answer)
Chloroform or
other suitable
substance 3

(b)

Wash the skin with plenty of water.
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4 Filter funnel (must draw and label) ?ﬁWlng:
Filter paper (must draw and label)
Labelling:
1m
\ Conical flask
'
Residue: Iron powder; Filtrate: Salt water. ]
m
5 A: Elements
B: Mixture of compounds
C: Compounds 2
D: Mixture of elements and compounds
6 | (a)
solid element | compound mixture
v 3
A
S
B
2
C
(bi) | A compound is a substance where 2-ormore/different eléments/atoms 1
are chemically combined together.
(bii) | Sodium chloride, magnesium chloride or any other names of compound. 1
7 | (a) | Magnetic attraction (Do not accept magnetism and magnet) 1
(b) | Evaporation (Do not accept evaporate) 1
(c) | Paperehromatodraphy (Do not accept chromography, chromatogram) 1
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Section C — 20 marks

Qn Answer Mark Total
No allocated | marks
1 (ai) | Vinegar Solution
1
Calamine lotion Suspension
(aii) | Vinegar is homogenous but calamine lotion is non-homogengus.
Vinegar has no residue after filtration but calamine lotionhds,residue
after filtration
Vinegar allows light to pass through but calamine”lotion do6€s*hot 2
allow light to pass through / vinegar is cledr Blis€alamine™etion is
cloudy (do not accept not clear)
In vinegar solute and /Solvent’does not separate whénfleft fo”stand
but in calamine lotion, ‘selute and “solvent separatésfwhen left(1o
stand.
(Any2) — Allow \error-carry. forward
(bi) | Distillation 1
(bii) | Cools-and-condenses the hot vapourto liquid. 1 10
(biii)
1
Boailing ips
(biv) | Distillate 1
(ci) | Mg: Metal; F: Non-metal 1
(cii) e Magnesium has high density but fluorine has low density
e Magnesium is a good conductor of heat but fluorine is a poor
conductor of heat
e Magnesum is a good conductor of electricty but fluorine is a )

poor conductor of electricity.
e Magnesium has high melting/boiling point but fluorine has low
melting/boiling point
e Magnesium is malleable but fluorine is brittle
(Any 2)
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2 (ai) | Athlete 1 and 3 1
(aii) | Morphine is more soluble in the solvent 1
The spot for morphine further from the starting line 1
(aiii) | Pure substance. There is only 1 spot on the chromatogram for 1
morphine.
(aiv) | If the starting line is drawn in ink, the ink might dissolve in the solvent
and affect the results of the experiment OR 1
Pencil lead is an element and cannot be separated by solvent.
(av) | To prevent the sample from dissolving into the solvent. 1 10
(avi) | The substances in Athlete 4 urine is not soluble in the solvent. 1
(bi) | Compound: Carbon dioxide and water 2
Mixture: Air and alloy
(bii) e A compound has fixed melting and boiling point but a mixture
has variable melting and boiling point.
e A compound can be separated by chemical methods but a
mixture can be separated only by physical methods,
e A compound has fixed composition by mass but & miXture 1
has variable composition by mass.
e A chemical reaction takes place when a compound is formed
but no chemical reaction takes place when a mixture is
formed
(Any 1)
3 | (ai) | Liquid A 1
(aii) e Stir the mixture faster
¢ Increase the temperature of liquid-B 1
o Crush Solid\Y te smallerpieces ta'increase surfaés area
(Any 1)
(aiii) | SolidX.and Y is insoluble/'cannetdissole inh Liquid C. 1
(aiv) | Liquid A. 1
AddHiquid-A to/the-mixturecof*X and Y to dissolve X. 1
Filter the-mikture to obtail’X as the filtrate and Y as the residue. 1
(bi) | Luminausftame 1 10
(bii) | He should open the air-hole. 1
(biv) o Luminous flame produces a lot of soot but a non-luminous
flame does not produce soot.
e Luminous flame is unsteady but a non-luminous flame is
steady.
e Luminous flame is less hot compared to a non-luminous 2
flame

e Luminous flame is formed when the air-hole is closed but a
non-luminouf flame is formed when the air-hole is closed.

e Luminous flame is orange in colour but non-luminous flame is
blue in colour.

(Any 2)
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Serangoon Garden Secondary School
1E Lower Sec Science (Biology)
MYE 2018

Mark Scheme

Section A - 10 marks

1 C 6 C
2 A 7 B
3 D 8 D
4 C 9 B
5 A 10 B
Section B — 20 marks
Qn Answer Mark Total
No allocated | marks
1 amphibian bird fish mammal reptile
Palestinian Passenger | Clownfish Texas red ADemed
painted frog pigeon wolf tortdise
Tilapia
Parrot Anthd I Gebra. 5
(Every 2 5
Oregon correct
bison answers —
1m)
2 | (a) | A food chain is a series of organisms which energy is transfebiréd in 1
the form of food OR
transfer,of energy from one organism to another.
(b) | P: Eagle; Q: Snake; R: Mouse; S: Plant 2
(c) | Sunlight / Sun (Light energy not accepted) 1 S
(d) | Mouseé: 10
Snakei\1 1
Eagle 04
3 | (a) | A: cell membrane
B: cytoplasm 2
C: nucleus
D: vacuole (do not accept ribosomes)
(b) | A: Controls the movement of substances into and out of the cell / Allow 1
certain substances to enter and leave the cell. 1 S
B: Site where most chemical reactions take place 1
C: Controls all activities in the cell / contains genetic information/
materials (Do not accept brain of the cell / control movement of cell)
4 | (a) | 1: Xylem 1
Function: Transport water and mineral salts from the roots to the stem 1
and leaves 5
2: Phloem 1
Function: Transport sugars/food/glucose made in leaves to all parts of 1
the plant
(b) | Diffusion 1
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Section C — 20 marks

Qn Answer Mark Total
No allocated | marks
1 (ai) | Bacteria help in
e food production (e.g. yoghurt)
e digestion 2
e waste management
o make medicine/vaccines
(Any 2)
(Do not accept fight disease, kill bad bacteria, virus, decompose
dead body, boosting immune system)
(aii) | Bacteria causes diseases, sickness, acne, bad breath. (Any 1) 1
(Do not accept the word virus)
(b) | Dodo: Bird. R
Reason: It has feathers. —> | 1 mark for category of 1
anmal (2 correctto (Reason)
Triceratops: Reptile / obtain 1 mark)
Reason: It has dry, scaly skin.
1
(Reason)
(ci) | The transfer of energy from one organism tgenother 1 10
(Do not accept movement/transportation of energy)
(cii) | leaf litter > woodlouse - shrew > owl
oak leaf - caterpillar > shrew > owl
acorn - bankvole > weasel > owl 1
acorn - woodmouse > weasel > ewl
(Any 1)
(ciii) | In thecase. of a shrew extinction;
population, of ladybird, caterpillar and woodlousé (any 2) will 1
increase,
gauging population of greenfly, oak leaf and leaf litter (any 2) to 1
decrease.
(Answer must show 2 levels of impact)
2 | (ai) | Transport oxygen ffom the lungs to all parts of the body. 1
(Do not accéfit'carbon dioxide, nutrients and waste substances)
(aii) e Cohtains haemoglobin to transport oxygen more
effectively.
e Biconcave shape to increase surface area for faster 2
diffusion of oxygen/ transport oxygen faster.
¢ No nucleus to contain more haemoglobin
(1 mark for structure and 1 mark for function)
(Any 1)
(bi) | Root hair cell 1
(bii) | Absorb water and mineral salts from the soil into the plant. 1 10
(biii) | It has a long and narrow extension / elongated structure 1
to increase surface area to absorb water and mineral salts faster. 1
(c) e An animal cell does not contain chloroplast but a plant cell
contains chloroplast
e An animal cell does not contain a cell wall but a plant cell
contains a cell wall 3

e An animal cell has numerous small vacuoles but a plant cell
has a large centralised vacuole.
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¢ An animal cell does not have a regular shape but a plant cell
has a regular shape
e In an animal cell, the cytoplasm fills in whole cell but in a
plant cell, the cytoplasm is reduced to a thin lining.
(Any 3)

3 | (ai)

Arteries transport blood from the heart to the rest of the body

(aii)

Veins transport blood to the heart from the rest of the body

(bi)

Osmosis

(bii)

Higher water potential / water concentration in the pure water as
compared to the plant cell.

Water molecule would enter the plant cell by osmosis.

Thus, the plant cell increase in size and become turgid.

—_— [ -

(biii)

No. Plant cell has a cell wall to prevent the plant cell from bursting.

(biv)

The animal cell will burst.

(c)

The water level will fall.

There is higher water potential/concentration in the visking
tubing as compared to the sugar solution.

Water molecules would leave the visking tubing by osmosis.
Thus, the water level will drop.

10
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Section A

Answer all the questions.

Which of the following is not a school laboratory safety rule?

A

B

No consuming of foods and drinks in the laboratory.
Never taste or smell chemicals without the teacher’s permission.
Wear goggles when heating chemicals.

Not going to the toilet during an experiment.

The diagram shows a hazard symbol on a chemical bottle.

What can be the harmful effect if the person does not handle the substance properly?

A

B

The chemical can cause harm to the environment.
The chemical can irritate a person’s skin, eyes and respiratory tract.
The chemical can cause a person’s death when it comes into contact with the skin

The chemical can catch fire easily when placed near a flame.

Five identical titanium balls, each of mass 27 g, are immersed in a measuring cylinder
containing 20 cm? of water.

The reading of the water level rises to 50 cm?.

What is the density of the titanium?

A
Cc

0.9 g/cm? B 2.7g/lcm?
4.5 g/cm? D 6.75 g/cm?®



4  Which of the following statements about accuracy and precision is correct?

A

B

A set of precise readings are always accurate.
A precise reading is one which is close to the true value.
A precise set of readings is where the readings are close to each other.

An accurate set of readings is where the readings are close to each other.

5 Darius took a block of plasticine of mass 200 g and shaped it to a sphere. Which of the
following statements about the plasticine is true?

A

B

Its mass and density remain the same.
Its mass and density have increased.
Its mass and density have decreased.

Its mass remains the same but its density has changed.

6 A student did an experiment using a metre ruler and a digital stopwatch. She then wrote her
data in a table as shown below.

length of string / cm 10.00 15.00 20.00

time taken /s 21.5 42.3 55.2

What is the mistake made by the student?

A

B

The length of the string should be measured in “m” instead of “cm”.
Time taken should be measured in “h” instead of “s”.
The precision for length of string should not have any decimal places.

The precision for length of string should only have 1 decimal place.

7 What is the Sl unit for current?

A
C

ampere B voltage

ohm D watt



8 The figure below shows a pair of vernier caliper.

1128 in
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Which part of the vernier caliper is used to measure the internal diameter of a steel pipe?

9  Which of the following apparatus is not used for heating substances?

A beaker B crucible

C round-bottom flask D pipette

10 An insoluble salt can be produced by mixing 20 cm? of solution A and 20 cm? of solution B.

The insoluble salt can then be separated from the remaining solution by a separation
technique.

Which pieces of apparatus are required for the procedure mentioned above?

=LY

A 1,2and 4 B 1,3and 5

TTTTTTTTTITTI

C 1,4and 5 D 3,4and 5



11 What is the purpose of processing a substance with a mortar and pestle?
A  Grind solid substances into powder form.
B Mix substances together.
C Measures the mass of a substance.

D Makes measurements more precise.

12 When a ‘strike back’ occurs, we should
A close the air-hole
B increase the gas supply
C lower the gas supply

D turn off the gas supply completely

13 Which of the following describes the flame of the Bunsen burner when the air-hole is fully
opened?

A flickering and blue in colour
B flickering and yellow in colour
C steady and blue in colour

D steady and yellow in colour

14 When you are heating some water in a test tube, you should

1 slant the test tube at an angle of 45°.
2 fill the test tube to the brim with water.
3 use a stopper to cover the mouth of the test tube.
4 point the mouth of the test tube away from yourself and your friends.
5 use a test tube holder to hold the test tube.
A 1and5only B 2 and 3 only

C 1,2and4only D 1,4 and 5 only



15 Which question would be the best scientific inquiry question?

16

17

18

A Does the mass of salt in water affect the temperature at which it boils?
B How many giraffes live in Africa?
C  Who made the first microscope?

D How long ago did dinosaurs live on the Earth?

Which of the following is the correct working sequence in carrying out the study of science?

1 Making a hypothesis.

2 Record the findings.

3 Planning and carrying out the experiment.

4 ldentifying the problem.
A 3545152 B 4535152
C 1545352 D 4515352

Which of the following is not a correct pair of an element and its chemical symbol?

A copper - Cu B chlorine - Ch

C cobalt-Co D calcium - Ca

In the diagrams, circles of different sizes represent atoms of different elements.
Which diagram can represent water vapour?

A B (o D

CO OOOO @O%
6@

o Oy C@@O ® O%
OO |5 0

i
O O O

O
9
O




19 Two liquids, P and Q, are placed in a separating funnel. Two layers are formed as shown
in the diagram below.

P boils at 80 °C while Q boils at 150 °C and both can form simpler substances upon strong
heating.

Which one of the following statements of P and Q is correct?

A P and Q are elements that form a compound when placed together in the separating
funnel.

B P and Q are compounds that form a mixture when placed together in the separating
funnel.

C P and Q are compounds that form a different compound when placed together in the
separating funnel.

D P and Q are mixture that form a different mixture when place together in the
separating funnel.

20 Which list shows an element, a compound and a mixture?

A carbon, water, ammonia B nitrogen, carbon dioxide, seawater

C oil, bronze, methane D oxygen, sodium, brass

21 Urea acid is a compound with the chemical formula, CO(NH2)>.

Which of the following shows the correct information about one molecule of urea acid?

number of elements number of atoms
A 3 7
B 3 8
C 4 7
D 4 8

22 Which of the following factors affects both solubility and rate of dissolving?

A  particle size of solute B nature of solute

C nature of solvent D temperature



23 Which one of the following statements is not true of a solution?
A ltis atype of homogeneous mixture.
B The solute particles are large and cannot pass through a filter paper.
C The solute particles do not settle to the bottom.

D The solute particles do not scatter light.

24 A solution that cannot hold any more solute at room temperature is a
A  concentrated solution
B dilute solution
C  saturated solution

D weak solution

25 \Which of the following can be separated using a filter funnel?

A  two miscible liquids
B two immiscible liquids
C asoluble solid and a solution

D aninsoluble solid and a solution

26 Which method is used to obtain pure water from sugar solution?

A  crystallisation B filtration

C simple distillation D sublimation



27 A student separates salt from a mixture of salt and sand.

28

29

What is the correct order of steps for the student to take?

A

B

filter — evaporate — shake with water
filter — shake with water — evaporate
shake with water — evaporate — filter

shake with water — filter — evaporate

Which observations provides the best evidence that a solid is a pure solid?

A

B

It is soluble in pure water
It has a crystalline structure
It has only one colour

It melts at a fixed temperature

The diagram below shows a segment of a drop of blood that is obtained from a human being.
The different cells in the blood allows it to perform many functions to ensure that the human
body can work well.

I \/ N\,
-\\\ /—\f | : el |
SV
&)
= ,:\ Qo’

Which of the following best describes blood?

A
C

cell B organ

system D tissue
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30 The diagram below shows six cells.

P Q

—

ﬁ?

Which are plant cells and which are animal cells?

plant cells animal cells
A P,R,Sand U QandT
B P,R,S, Tand U T only
C T only P,R,S, TandU
D Qand T P,R,Sand U
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Section B

Answer all the questions.

Write your answers in the spaces provided on the question paper.

B1 Convert the following physical quantities.

(@) 0.33kg = g
(b) 54 min = h
(c) 1.2A = mA

[3]

B2 A student wants to check the purity of a small mickey figurine made of silver as seen in Fig 2.1.
He decides to measure its density and found that it is 7.9 g/cm?®.

Fig 2.1

(@) Name two apparatus that are used to measure the volume of the mickey figurine.

1

2 [2]
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(b) The student has a small, uniform block of pure silver and he measures the dimensions
of the block. The values are shown in Fig. 2.2.

21.1mm

16.2mm

»

7.6mm

-

Fig 2.2
(i) State the precision of the apparatus used to measure the height of the silver block.

[1]

(ii) The mass of the silver block is measured to be 27.2 g.
Calculate the density of the silver block. Give your answer in g/cm?

[2]

(iii) State and explain whether the mickey figurine is made of pure silver.

[1]
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B3 Fig. 3.1 shows the reading of a pair of Vernier calipers when its jaws are totally closed.

] 1
I
|||1|[|||||

0 L4 10

Fig 3.1

Fig. 3.2 shows the reading of the same pair of Vernier calipers when it measures the diameter of
a steel rod.

Fi
i
[TTTTTTTT]
0 5 10

Fig 3.2

(@) Determine the zero error on the Vernier calipers.

[1]

(b) Determine the corrected reading of the diameter of the steel rod.

[1]

(c) Describe how the accuracy of the measurement can be improved using the same
apparatus.

[1]
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B4 Fig. 4.1 shows the particles in six different substances at room temperature and pressure.
A B

o |

TR0 TP 21k oes
Q(Q%Q‘ w5

0 0 D @%‘6%

Fig 4.1

Complete Table 4.1 by putting A to F into each of the following classification.

Table 4.1
substance pure element pure compound mixture of mixture of
elements element and
compound

diagram

[4]
B5 Complete Table 5.1 by placing a tick (v') in the appropriate column to identify whether each of

the following substance is an element, mixture or compound.

Table 5.1
description element compound mixture

(a) No energy change took place when
substance P is produced by melting
two different metals together.

Substance Q is a black solid that can
be separated into two different
substances through magnetic
attraction.

(b)

Substance R is a white solid, has
atoms combined in fixed ratio and
decomposes into two simpler
substances on heating.

(c)

Substance S has a fixed boiling point
(d) | and cannot be separated into simpler
substances. [4]




15

B6 A student conducted an experiment on solubility as shown in Fig 6.1.

Stirrer
(stir 5 times)

Stirrer
(stir 5 times)

20 cm? of
water at 70°C

20 cm? of
water at 70°C

10 g of coffee powder
made from the same type
of beans as in (A)

——10 g of coffee beans

Fig. 6.1

(a) State a possible hypothesis of the student’s experiment.

[1]

(b) Suggest two other methods of increasing the rate of solubility of coffee beans.

[2]

(c) Describe a separation technique that the student can carry out to determine whether
the coffee drink is a solution or suspension.

[2]
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Fig 7.1 shows the human heart.

(a)

(b)

(c)

(d)

connective tissue

B T O

'8 rhy | Y

cardiac muscle

nervous tissue
Fig 7.1

State the level of organisation for the human heart.

[1]

Explain your answer in (a).

[2]

A heart is an example of an organ found in multicellular organism having a division of
labour. Explain why it is important for a multicellular organism to have a division of
labour

[1]

Suggest a difference in division of labour for a unicellular organism and a
multicellular organism.

[1]
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Section C
Answer all the questions.

Write your answers in the spaces provided on the question paper.

C8 Peter carries out an experiment to study the relationship between the extension of a spring and
the mass attached to the spring. The experimental set up is shown in Fig. 8.1.

Set up of
equipment N -
spring
clamp
Stand\
ruler
masses on
holder
[ —
Fig 8.1

The readings taken by the student are shown in Table 8.1 below.

Table 8.1
mass /g | extension of spring/cm
10.0 3.0
20.0 6.0
30.0 9.0
40.0 12.0
60.0 18.0

(a) Identify the independent variable and dependent variable in this experiment.

independent variable

dependent variable [2]
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(b)

(c)

(d)

(e)

18

On a piece of graph paper, plot a graph of extension of spring against mass.
[4]

From the graph, if a mass of 50.0 g is placed on the spring, what is the length of the
extension? Show your working on the graph.

[1]

From the graph, state the relationship between mass and extension of spring.

[1]

Suggest two ways in which the experiment must be carried out to ensure accuracy of
the readings.

1

2 [2]

A student separated two alkanes, hexane (boiling point 69 °C) and heptane (boiling point
98 °C), using the apparatus shown in Fig 9.1.

thermometer— -
cold water out

{

/

cold water in

beaker

hot water bath — hexane and

heptane mixture

Fig 9.1

(i) Name and state the function of the piece of apparatus labelled M.

[2]
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(ii) Explain why a hot water bath can be used instead of a heating source such as
a Bunsen burner.

[1]

(iii) What was the reading on the thermometer when the first few drops of distillate
appeared in the beaker? Name the distillate collected.

[2]

(iv) How will the student know when all the first alkane had distilled over?

[1]

A student performed paper chromatography on two different inks (ink 1 and ink 2) and
five colour dyes (red, blue, green, yellow and orange) using water as a solvent.
The results can be seen on the chromatogram on Fig 9.2 below.

o ®
o o o
o
[ o
@
Ink 1 Ink 2 Red Blue Green Yellow Orange
Fig 9.2

(i) State the colour(s) presentin ink 1.

[1]

(ii) Give one possible reason for the result for ink 2.

[1]

(iii) Which of the colour dye is the most soluble? Give a reason for your answer.

[2]
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C10 Fig. 10.1 shows the structure of a unicellular bacterium.

; cell wall
U @ cell membrane
s ~. cytoplasm
el e
_ o~
bacterial chromosomes photosynthesis occurs here
Fig. 10.1

(@) Describe two ways in which this cell is different from a typical plant cell.

[2]

(b) Suggest a reason for a bacterium cell to be surrounded by a cell wall.

[1]

(c) Explain how this bacterium cell is able to photosynthesis.

[2]
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Fig 10.2 shows the two main types of white blood cells — phagocytes and lymphocytes.

nucleus nucleus

cytoplasm

cytoplasm

Phagocyte Lymphocyte

Fig. 10.2

White blood cells are a key part of the human body’s organ system for defending itself
against infection (this system is called the immune system). They are found together
with red blood cells in the bloodstream and can move in and out of the bloodstream
to reach tissues that are affected by bacteria or viruses.

(i) Define the term organ system.

Phagocytes travel along the walls of blood vessels to fight infections by covering the
bacteria or viruses and releasing a protein chemical called enzymes to digest them.
Fig 10.3 shows how a phagocyte undergoes this process called phagocytosis.

(

Bacterium

Enzymes destroy bacterium Products absorbed by cell

Fig. 10.3

[1]
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Other white blood cells make antibodies, which are special proteins that recognise
foreign materials and help the body destroy or neutralize them. These white blood
cells are called lymphocytes.

(ii) Using the information above, complete Table 10.1 below showing how the
various structural adaptations allows the white blood cells to perform its function.

Table 10.1
structure adaptation reason
cell membrane flexible
mitochondria To provide energy for it to move
along bloodstream.
large To control the cell to produce large
amount of protein.
small vacuoles numerous and
contains enzymes

[4]
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1E LSS MYE 2018 ANSWERS

Section A
1 D 7 A 13 C 19 B 25 D
2 B 8 A 14 D 20 B 26 ©
3 @ 9 D 15 A 21 D 27 D
4 © 10 C 16 D 22 D 28 D
5 A 11 A 17 B 23 B 29 D
6 D 12 D 18 C 24 © 30 D
Section B
B1|(a) | 330
(b) 10.9
(c) | 1200

[answers in fraction: Om]

B2

Displacement can/eufeka can
Measuring cylinder

(i) 0.1 mim / 0)01¢m__ [rio unitsy0m]

(i) volume of silver block
=2.11 x \62'x 0.76
=2.598 cm?®

Density of sitver block
=27.212.598

5105 glei® (3.5:F)

(iii) No, it is agtrhade of pure silver as the density of pure silver is greater than
that of théomickey figurine.

B3

-0.03 cm

Corrected reading = 6.43 — (-0.03)
=6.46 cm

[no units for part (a) and/or (b): -1m]

e Measure the rod at three different positions and calculate the average of
the three readings.
e Avoid parallax error by reading at eye level

B4

substance pure pure mixture of mixture of element
element compound elements and compound

diagram B, E C,D A F




BS

description

element

compound

mixture

(a)

No energy change took place
when substance P is produced
by melting two different metals

together.

av’

(b)

Substance Q is a black solid that
can be separated into two
different substances through
magnetic attraction.

(c)

Substance R is a white solid, has
atoms combined in fixed ratio
and decomposes into two
simpler substances on heating.

(d)

Substance S has a fixed boiling
point and cannot be separated
into simpler substances.

B6

As the surface area of eoffee solute increases, the rate of solubility of the

coffee solute increasés

Stir more (than ) times

Heat.the water to a higher temperature (fnore than 70°C)

Filtér the coffee drink

iff there.is résidue on filiek papef;it is.a-$uspension.
If there-is o residué)it is\a’solution

B7

organ

It is made up ofthree different tissues that helps it to perform a specific

function

Name the three tissue (cardiac muscle, nervous tissue, connective tissue)

Mulitcellular organism is larger and more complex

Unicellular organism division of labour involves organelles while

Multicellular organism division of labour involves organ




Section C

C8

(a)

Independent variable — mass
Dependent variable — extension of spring

(b)

Axes (label axes with variable and units / correct x & y-axis) — 1m
Scale (>50% of graph paper + marking on every 2 cm) — 1m
Data points (all 5 points correctly plotted) — 1m

Line drawn smoothly — 1m




15.0 cm [no units: Om]

As the mass placed on the spring increases, the extension of the length of
the spring increases linearly.

Ensure the eye is level with the reading the length of the spring. (Prevent
parallex error)
Ensure that the spring does not oscillate when the reading is being taken.

C9

Fractionating column

To allow liquid of higher boiling point to condense / liquid of the lower
boiling point to pass through the fractionating column

The boiling points of the two liquids are lower than the boiling point of
water / 100°C

69 °C. hexane

When the temperature reading on the thermonigief Ffe aM°C

Blue and yellow

Ink 2 is not soluble in-water

red

The spot ttavels. the furthest up the chromatogram
[fastest: Om]

C10

(2)

The chromosames are not €nclosed in a.nucléus / There is a lack of
rfucleus

There is a lack of large central vacuole
The-cell has bacterial\éhromosomes

There cytoplasm is located at the central portion of the cell

Any

The cell wall is present to protect the bacterium from external injury as it is
a unicellular organism.
[shape: Om]

It will contain chlorophyll that will allow it to photosynthesis
and make its own food in the presence of sunlight

Several related organs working together to carry out a specific function




structure adaptation reason

cell membrane flexible TO a”OW the Ce” tO
change it shape to

engulf / cover the

bacterium
mitochondria Large To provide energy for it to move along
amount / bloodstream.
many /
numerous
n UC| eUS large To control the celi to produce large amount of

protein.

small vacuoles

numerous and contains
enzymes

To digest / destroy the
engulfed bacterium
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Section A (30 marks)
Choose the most appropriate answer and shade your answer on the OAS provided.

1 Which of the following consists of an element, a compound and a mixture?
A carbon, oxygen, water
B carbon dioxide, chlorine, water
C nitrogen, seawater, steel
D oxygen, steel, water vapour

2 Which is a property of all metals?

They are solids at room temperature.
They are magnetic.

They conduct electricity.

O o0 m >

They have low melting points.

Refer to the figure below for Questions 3 and 4.

A white powder, X, is formed when zinc is completely burnt in air.

burning zinc ribbon @ A
J =

———open jar

white powder X forming

3 Which of the following describe, X, zinc and air?

X zinc air
A compound element mixture
B compound mixture element
C element compound mixture
D mixture element compound




4
A
B
C
D
5
A
B
Cc
D

Heat energy is not involved in the reaction.

Light energy is given off by the reaction.

The white powder formed is not a metal.

Zinc ribbon is grey in colour.

beryllium

calcium

strontium

titanium

6 Four different mixtures of gases are shown.
Which diagram represents a mixture containing only elements?

Which of the following statements about the reaction above is not true?

Which element is not found in Group Il of the Periodic Table?

A B C D
®

&9 @ |0 @R | g
o @|lcco DL Y © oee

Refer to the figure below for Questions 7, 8 and 9.

The figure shows rock sugar.

7 Paul adds 8 pieces of rock sugar to 500 cm? of water in the pot.
Under which conditions will the rock sugar dissolve the fastest?

A

B
C
D

Cold water with stirring

Tap water without stirring

Hot water with stirring

Hot water without stirring

=
<

e

OO0OR®O

different
types of
particle
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11

Which of the following best describes the observations after the rock sugar dissolves
completely in water?

A

B
C
D

The mixture leaves no residue after filtration.
The mixture is heterogeneous.
The rock sugar settles at the bottom after some time.

The rock sugar is the solvent.

The hot sugar solution was heated till a saturated solution was obtained. The solution
was left to cool to room temperature overnight. Some sugar crystals appeared in the
solution the next day.

Which of the following is not true?

A

B
C
D

More sugar crystals can be obtained by heating the solution to dryness.
The sugar crystals appeared due to crystallisation.
The sugar crystals can be separated from the solution by filtration.

There are some sugar crystals found in the solution on the second day.

Three substances, A, B and C were dissolved in equal volumes of three different
solvents, X, Y and Z to test their solubility. The results are reflected in the table below.

Substance dissolved in grams / g
Solvent A B C
X 30 19 11
Y 24 13 7
Y4 9 10 12

Which of the following is true?

(o B @ I v

A is the most soluble solute for all three solvents.
A, B and C are best dissolved in solvent Y.
B is least soluble in solvent X compared to A and C.

C is more soluble than B in solvent Z.

Which of the following does not involve filtration?

(w B T v s B

Obtaining water from seawater
Pouring hot water over tea leaves contained in a sieve
Purifying the air using air-conditioner

Purifying the drinking water using water dispenser
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13

14

15

What are the step(s) to separate a solid-solid mixture of iron, sand and copper(II)
sulfate solids?

A Add water - filter > do simple distillation

B Add water - filter > heat to saturation - crystallisation

C Use a magnet - add water - filter > heat to saturation > crystallisation

D Use a magnet - add water - filter > heat to dryness

Which statement correctly describes all cells in living organisms?

A cell is the basic building unit of all living things.

A cell is the smallest component of all living things.

All cells contain nucleus which provide energy.

All cells contain chloroplasts which carry out photosynthesis.

OO w>»

The diagram shows a plant cell.

Which of the following about structure P is/are correct?

I Itis made up of cellulose.
Il It supports the cell.
. Itis fully permeable.

I only
I and Il only

Il and Il only
All of the above.

O o0 W >

Which of the following occur in both girls and boys during puberty?

Facial hair starts to grow
Menstruation starts

Production of sex cells

OO0 mw >

Voice deepens



16  Which of the following about sperm cell or egg cell is incorrect?

Both sperm cell and egg cell contains DNA.

Both sperm cell and egg cell are released in large quantities at once.

Both sperm cell and egg cell are produced when males and females hit puberty
respectively.

Both sperm cell and egg cell are needed for fertilisation to occur.

17  What is the result of cutting the sperm ducts in a man?

O O W

Sperms are unable to pass through to the urethra.
Sperms will die.
The man is unable to pass urine.

The man is unable to produce sperms.

18 The diagram shows a section of the female reproductive system.

Which of the following statements is true?

A

(9]

Structure X is a muscular organ where sperms are deposited during sexual
intercourse.

Mature sperm cells are produced by structure Y.

Fertilisation takes place at structure Z.

After fertilisation, the embryo is implanted in structure Z for growth and

development.



19  Which of the following hormone(s) leads to the thickening of the uterine lining right after
menstruation?
A oestrogen
B progesterone
C testosterone
D

oestrogen and progesterone

20 The graph shows changes of starch concentration in a plant. At which point does
sunlight start to become available again?

A

|

concentration of starch in
plant (arbitrary unit)

» time

21  Avariegated plant is destarched. One leaf is then partly covered with a black paper strip
on both sides and exposed to sunlight for several hours.

chlorophyll absent

chlorophyll

variegated leaf

The leaf is then tested for starch. What is the result?

B starch
present




22 The diagram shows an experiment to find out whether carbon dioxide is needed for
photosynthesis.

glass cover o light
e
plant

soda lime
(to remove carbon dioxide)

15°C

Which of the following is the most suitable control for this experiment?

A B C D
black cover light light light
‘A// @ | .j_é%i“//
15°C 15°C 15°C 25°C
soda lime a substance
to remove
oxygen

23  Which statement about respiration and breathing is incorrect?

A Breathing takes place outside the cells while respiration takes place inside the cell.

B Breathing and respiration are chemical processes as new substances such as
carbon dioxide are formed.

C Breathing is the action of getting air in and out of the lungs while respiration is the
chemical reaction that provides energy to the living organism.

D Energy is released during respiration but not released during breathing.



less than 1% ™

0.04%
carbon dioxide

14%
carbon dioxide

less than 1%

24
A
20%
oxygen
others
nitrogen
C
26%
oxygen
69%
nitragen
others
25

Which of the following best represents the composition in a sample of exhaled air?

16%
carbon dioxide

less than 1%
others

4%
oxygen

nitrogen

D

16%
oxygen
less than 1%
others

4%
carbon dioxide

79%
nitrogen

Which of the following shows the correct information related to force?

instrument to
measure force

Sl unit for force

beam balance
electronic balance

weighing scale

spring balance

oOmw>»

kilogram
joule
pascal
newton
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A parachutist jumps out of an aeroplane and flies vertically downwards. The
parachutist opens his parachute at 40 s.

The table below shows the changes in his speed from 0 s to 60 s.

time speed
O0sto20s increases from 0 m/s to 180 m/s
20sto40s remains constant at 180 m/s
40sto 50 s decreases from 180 m/s to 30 m/s
50sto60s remains constant at 30 m/s

During which duration is the resultant force on the parachutist downwards?

Fromt=0sto20s

Fromt=20sto40s
Fromt=40sto50s
Fromt=50sto60s

OO mw>»

What is the resultant force acting on the object in the diagram below?

4N

F 3

8N

A J

9N

F 3

1 N to the left
7 N to the left
11 N to the right
17 N to the right

o0 w>»

Which of the following shows the correct formula for work done?

work done = force + area
work done = force x distance moved in the direction of the force

work done = force x perpendicular distance from the pivot to the line of action of
the force
work done = mass + volume

O Ow>»



29

30

A car of mass m = 1500 kg is travelling at a constant speed of 4.0 m/s. As the car
approaches a traffic light, the driver applies the brakes and the car slowly comes to a

halt.

How much kinetic energy is converted to thermal energy?

3000 J
6 000 J
12 000 J
24 000 J

OO mw>»

Which of the following shows the change in the speed of the particles and the spacing

11

between each particle during freezing?

speed of particles

distance between

particles
A faster further apart
B faster closer together
C slower further apart
D slower closer together

~ End of Section A ~
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Section B — Booklet 1 (Chemistry/ Biology)
Answer all the questions in this section in the spaces provided.

Fig. 1.1 below shows part of the Periodic Table.
The location of the six elements P, Q, R, S, T and U on the Periodic Table are labelled
as shown below.

S| T
P R
u
Q
Fig. 1.1
(@) Using the letters in Fig. 1.1,
(i) identify two elements with similar chemical properties; [1]
(ii) identify one element with properties of both metals and non-metals; [1
(iii) identify two elements that belong to the same period. [1

(b) With reference to the Periodic Table, state the group number of the element that
exist in greatest amount in air. [1]

(c) State the period number of the element that chemically combines with hydrogen
to form water. [1]

[Total: 5 marks]
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A blue solid, Z is a compound which is made up of two elements, X and Y.

At 25 °C, X exists as a reddish-brown solid which is not magnetic but conducts electricity
and heat well.

At 25 °C, Y exists as a yellow-green gas which is not magnetic and does not conduct
electricity and heat.

At 25 °C, Z is not magnetic and does not conduct electricity at solid state.

(a)

(i) Define the term ‘element’. [1]

(ii) Is X a metal or non-metal?
Using the information given above, explain your answer. [2]

(iii) With reference to the information provided above, give two reasons to explain
why Z is a compound. [2]



(b)

(a)

The physical properties of X, Y, Z and an unknown substance, A, are shown in

Table 2.1 below.

16

Table 2.1
Physical 1k hown A X Y z
property
reddish- .
colour and brown and reddlsh-. yellow- blue solid
state . brown solid | green gas
blue solids
melting point cannot be
/°C determined 1085 -101.5 498
blue solids
dissolved,
soluble in leaving o no es
water reddish- y
brown solids
behind

(i) Using the information given in Table 2.1, give one evidence that A is a mixture
of Xand Z. [1

(i)  After adding water to substance A, which separation technique may be used
to obtain the reddish-brown solids? [1]

[Total: 7 marks]

For each of the following, state the most suitable method of separation. 2]

(i) separate steel from the rubbish in
junkyard

(i) separate copper(ll) carbonate from
water
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(b) Three dye mixtures, J, K and L, were spotted onto a piece of chromatography
paper. Three pure dyes, X, Y and Z, were also spotted onto the same piece of
paper.

Fig. 3.1 shows the results of this chromatography.

" o
o
o B
U
o
" U
"
J KL XY Z

Fig. 3.1
(i) Suggest why the base line was drawn in pencil and not in ink. [1]
(ii) Which dye mixture, J, K or L, contains both dyes X and Y? [1
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(iv) Another dye mixture M was spotted onto a piece of chromatography paper.
Fig. 3.2 shows the results of this chromatography.

_._
M

Fig. 3.2
Explain why dye mixture M did not move up the chromatography paper. [1]

[Total: 6 marks]

(@) Define the term ‘solubility’. [1]



(b)

19

Fig. 4.1 shows the solubility of different substances at various temperatures.

(i)

(ii)

= Top e
7
130 ;/}
120 7
1o #i-:ﬁ" /’
fs o o
pd
5o % 4 g
22 o)
Ei 70
L)
% _
60 1 .‘*ﬁp
50 \L ,.-"/ fﬂjﬂ. ]
PEED =
30 / ‘H._'_. _.-""f
Eﬂz 'd'-.ﬂn% h"'ﬁ-.__h‘_-‘
10 Ce [
oL J{"-—_-_ IliﬂllrSI:.‘.jsI

I 3
0 10 20 30 40 50 &0 70 BO 90 100
Tmplraturi[“[.‘.}
Fig. 4.1

State the mass of potassium chloride, KCI, that dissolves in 100 cm? of water
at 80 °C. [1]

500 g of potassium nitrate, KNOg3, crystals is mixed with 500 g of water at
50 °C.

Will the potassium nitrate crystals dissolve completely?

Using the information from the graph and suitable calculations, explain your
answer. [2]

[Total: 4 marks]
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5 The apparatus shown in Fig. 5.1 can be used to separate pure water from seawater.

(a)

(b)

(c)

(d)

condenser

Fig. 5.1
Name this method of separation. [1]
Predict the reading on the thermometer during the separation. [1]
........................... °C
Explain why water is pumped in at the end of the condenser. [1]

Two samples are taken, one at point A and another at point B. Each sample is
placed in separate evaporating dish and heated to dryness. The sample at A left a
white residue while the sample at B left no residue.

(i) Identify the residue at A. [1]

(ii) Explain why the sample at A left a residue while the sample at B left no
residue. (2]

[Total: 6 marks]
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6 Fig. 6.1 shows two types of cells under the light microscope.

plant cell - énirhal cell
Fig. 6.1
(@) (i) Name structure A and state its function. [2]
SHTUCIUIE . e
Function

(i)  With reference to Fig. 6.1, describe two ways a plant cell is different from an
animal cell. [4]

(b) It was later found out that the plant cell was an onion cell.
One structure required for photosynthesis was not found in the onion cell.

Name the structure and suggest one reason why the structure was not found in the
cell. [2]

StUCIUIE o

Reason

[Total: 8 marks]
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Fig. 7.1 shows a calendar in which a woman has made some markings in August.
19 August is the eleventh day of her menstrual cycle.

(a)

(b)

(c)

August
Sun Mon Tue Wed Thu Fri Sat
1 2 3 4
5 6 7 8 9 10 11

12 13 14 15 16 17 18

19 20 21 22 23 24 25
X X X X X X
26 27 28 29 30 31

Fig. 7.1

(i) Define ‘menstruation’. [1

(ii) Suggest the possible date for the last day of menstruation of this menstrual
cycle. (1]

The woman avoids sexual activities during the day, marked out in Fig. 7.1.
(i)  What is the name given to this period of the month? 1

(ii) Suggest a reason why the woman avoids sexual activities during this period.

(1]
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(d) Describe what happens to the egg after it fuses with a sperm and before an embryo
is developed into a fetus. 2]

[Total: 8 marks]

The element carbon can be found in all living organisms. It is recycled through various
processes, such as photosynthesis and respiration in the carbon cycle.

Fig. 8.1 shows part of the carbon cycle and the arrows show the different pathways
carbon moves between plants, animals and air.

carbon dioxide
A

in the air
/' \

carbon-containing D carbon-containing
F compounds - compounds
in animals in plants
carbon-containing c
compounds in
bacteria and fungi
Fig. 8.1
(@) (i) State the letter that represents photosynthesis in Fig. 8.1. ................. [1
(ii) State the three letters that represent respiration in Fig. 8.1. [2]
.......................... e and

(b) Name a carbon-containing compound in plants that is produced during
photosynthesis. [1]

(c)  Write the word equation for respiration. [1

[Total: 5 marks]
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A student uses the apparatus shown in Fig. 9.1 to investigate the effect of changing light
intensity on the rate of photosynthesis on a breed of pondweed (pondweed A). The

brightness of the lamp is kept constant.

e
—

lamp

@ ()

(ii)

(iii)

water containing | -
sodium hydrogen __
carbonate ™~
2 beaker
o= | pondweed A
not to scale

Fig. 9.1

Besides the brightness of the lamp, state one other variable that should be
kept constant in this investigation. [1]

Describe how the distance between the lamp and the pondweed A affect the
rate of bubble production. [1

(b) Using the apparatus shown in Fig. 9.1, the student repeated the experiment on
another breed of pondweed (pondweed B).

At the same light intensity of 90 lux, pondweed A produced 72 bubbles per minute
while pondweed B produced 60 bubbles per minute.

(i)

State, with a reason, which pondweed, A or B, would grow best in shady
conditions? 2]
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(c) Inwhat form is the product of photosynthesis stored as? [1]

[Total: 7 marks]

End of Booklet 1
Setter: Ms Agnes Lim
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Answers for Sec 1 Express LSS (Physics) SA2 2018

Section A
Qn 25 26 27 28 29 30
aas D A A | B |  C | D
1 mark each
Section B
1a B1
1b Vibrate about fixed positions B1
2a When the particles are heated, they gain energy } B1 each
and they vibrate more vigorously. } Any 2
This increases the distance between the‘particl€s, } Maximum 2 marks
so the tracks expand.
2b The tracks will bend / become out\of shape / distost€dy B1
3a ON B1
3b B1
e . B1
o Air resistance OR friction (for each arrow)
Gravitational force OR weight
v
3c Close up his body / Get into a streamline shape / Dive head first | B1
4a Kinetic energy is converted to gravitational potential energy and | B1
thermal energy (+ sound energy optional)
4b KE = 7 mv?
16.0 = 1/2 (0.50)v? M1
64.0 = v2
v=28.0m/s A1
4c GPE = mgh
12.5 = (0.50)(10)h M1
h=25m A1
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Which of the following statements about a luminous flame is true?

It is hotter than a non-luminous flame.
It is not steady.

It is obtained when the air-hole is open.
It is purple in colour.

ooOw>»

Amy wanted to measure the volume of a rock that she found. She set up the apparatus as
shown to carry out her experiment but she was unable to obtain the volume of the rock.

rock
\

A

-

—+—— displacement can

measuring cylinder

f'a

7

— block of wood

What adjustment should be made so that her experiment can be successful?

The block of wood should be lowered.

ooOw>»

The measuring cylinder should be replaced by a beaker.
The rock should be broken down into smaller pieces.
There should be more water in the displacement can.

The following diagram shows the readings on an electronic balance at two instances.

12.59 g

beaker

What is the mass of one marble?

5.03¢g
9.23¢
15.09 g
27.68 g

oo w>»

same beaker and three
identical marbles
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Material P has the following physical properties:

poor conductor of heat and electricity
high melting point

brittle

opaque

What is material P?

ooOow>»

ceramic
glass
metal
plastic

Which of the following statements is not correct?

A

ooOw

A compound can be formed when an element chemically combines with another
element.

Air contains a mixture of elements and compounds.

Elements can be broken down into simpler substances by chemical methods.

There are more than 110 types of elements known to scientist presently.

Which of the following element is a liquid at room temperature and pressure?

ooOow>»

bromine
chlorine
fluorine
iodine

Slag is a substance used in the making of roads. It contains a compound with the following
chemical formula, CaSiO3. What are the elements that make up the compound?

oo w>»

calcium, silicon, oxygen
calcium, sulfur, iodine, oxygen
carbon, silicon, oxygen
carbon, sulfur, iodine, oxygen

Which of the following does not make sugar cubes dissolve faster in water?

ooOw>»

adding more water

crushing the sugar cubes
stirring the solution with a spoon
using hotter water

Which of the following mixture can be separated by distillation?

o0 mw>

calcium carbonate and water
oil and water

iron filings and sulfur powder
salt and water
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10 The diagram below shows a chromatogram of six different ink samples, P to U, produced
by a company using different combination of dyes.

0 I solvent flow

P Q R S T U

Which of the dyes can be used to create ink sample P?

Rand U
Q,RandS
Q,SandT
Tand U

ocoOow>»

11 Meghan is examining two types of cells, onion cells and human cheek cells under a
microscope.

onion cells human cheek cells

What structures will she see in both cells?

| cell membrane
1l cell wall

]} chloroplast

IV nucleus

A I and IV only C Il and IV only
B I, I and lll only D I, I and IV only

12 The liver is an organ because

it is made of different types of cells performing the same job.

it is made of different types of organelles performing the same job.

it is made of several systems working together to perform a function.
it is made of several tissues working together to perform a function.

oo w>»
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14

15

16

17

5
Which of the following statements about the division of labour is incorrect?

It allows various functions to be carried out more efficiently.

It enables cells that are far away from the external environment to receive nutrients.
It ensures that multiple functions can be performed at the same time.

It is used by all living organisms.

ooOow>»

Which of the statements below describe the particulate model of matter?

| All matter is made up of small particles.
| All particles are in constant motion.
]l The motion of all particles are random.

v Particles of a pure substance are identical.
A I, land lll B I, Iland IV
C I, Nl and IV D All of the above

The diagram below shows a book placed on top of a balloon at position X.

book

. —
: X
l( helium particles
N“m-____

What change can be observed in the balloon when the book is balanced at the position X?

the distance between helium particles decreases
the mass of helium particles decreases

the size of helium particles decreases

the speed of helium particles decreases

ooOw>»

Which of the following changes occur when a solid at 50.0 °C becomes a liquid at 120 °C?

attractive force distance between .
. . energy of particles
between particles particles
A decreases decreases increases
B decreases increases increases
C increases decreases decreases
D increases increases decreases

Which of the following is an example of osmosis in a plant?

carbon dioxide from the air moving into a photosynthesizing leaf
mineral salts in the xylem moving from roots to leaves

sugars in the phloem moving from leaves to roots

water in the plant cells moving across the membrane

oo w>»
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18 The diagram shows the results of an experiment, where two plant cells were placed in
solutions X and Y respectively for 30 minutes.

oS O\0 2 SI@IEER
0 0 0
SISISTEYZ Q@ ==Y

solution X solution Y

Which process took place in the experiment and what was the relative water potentials
of Solutions X and Y?

process water potential
A diffusion solution X has higher water potential than solution Y
B diffusion solution X has lower water potential than solution Y
C 0sSmosis solution X has higher water potential than solution Y
D 0sSmosis solution X has lower water potential than solution Y

19 Which of the following is the force that causes high and low tides?

A electrostatic force
B frictional force
C gravitational force
D magnetic force
20 The mass and weight of a ball are measured on Earth.

The gravitational field strength on Earth is 10 N/kg and the gravitational field strength on
Moon is 1.6 N/kg. What will be the mass and weight of the ball when it is measured on the

Moon?
mass on the Moon weight on the Moon
A decreases decreases
B decreases same
C same decreases
D same same
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21 The diagram below shows four forces P, Q, R and S acting on a moving car.

direction of moving car

Which of the following would cause the car to move faster?

A an increase in P
B an increase in Q
C an increase in R
D an increase in S
22 If Harry cycles a distance of 3.25 km in 15.0 min, what is his cycling speed?

A 0.217 km/h
B 0.361 km/h
C 3.61 m/s
D 48.75 m/s

23 What of the following statement shows an useful application of high pressure?

A bulldozer uses its caterpillar tracks to move on the soil ground.
A lady wears high heels shoes to complete a walkathon.

A man uses ski to move on the snow.

A woman uses a sharp needle to sew a cloth.

o0 mw>

24 James rides his motorcycle to work every weekday mornings. The total distance from his
home and his office is 45.0 km.
On Monday, he left his house at 8.00 am, He had to seek shelter from 8.15 am to 8.30 am
due to a heavy downpour before finally reaching his office at 8.45 am.

Calculate the average speed of his journey on Monday.

A 1.00 km/h
B 1.50 km/h
C 60.0 km/h
D 90.0 km/h
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8

The diagram shows the Mars space rover. It has an estimated mass of 1060 kg.

Given that the gravitational field strength on Mars is 3.70 N/kg, what is the weight of the
Mars space rover on Mars?

349N

286.5 N
3490 N
3922 N

oOw>

END OF PAPER 1
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Section A: 40 marks
Answer all questions. Write your answers in the spaces provided on this paper.

Jamie completed an experiment and her results are shown in Fig 1.1 below.

height of plants
A

under the beside a frosted
shade window

under a lighted

under direct sunlight
lamp

Fig 1.1

(@) Suggest a suitable hypothesis for Jamie’s experiment.

(b) Based on the results shown, give a suitable conclusion for Jamie’s experiment.

(c) The following gives a list of variables in Jamie’s experiment.
Identify the type of variable (controlled, dependent or independent) stated.
(i) amount of sunlight received by plants ...
(ii) volume of water received by plants ...
(iii) final heightof plants

(iv) initial height of plants
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Table 2.1 gives a brief description of four unknown substances found in the chemistry

laboratory.
Table 2.1
substance description

w colourless liquid, catches fire easily and burns with a blue flame

X colourless solution, severely burns the skin when in contact

Y colourless solution, causes some itchiness with prolonged contact

V4 silver liquid, poisonous when the vapour is inhaled
(a) Indicate which substance (W, X, Y or Z) should have the following hazard warning

3

symbol on their reagent bottle.

Each substance (W, X, Y or Z) can only be used once.

hazard warning symbol

substance

hazard warning symbol

substance

[2]
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(b) When a sample of substance W had to be heated up, Sam suggested two different
set-ups as shown in Fig 2.1.

substance W

substance W

0 .
\_I__/k apparatus U LT

I — 5—-—-—-—-& — —
heat /
wire gauze
heat
apparatus
\'
set-up 1 set-up 2
Fig 2.1

(i) Name the following apparatus and state their functions.

name function

[4]

(i)  With reference to all the information provided, suggest which set-up (1 or 2)
would be more suitable for heating up substance W and give a reason for
your choice.
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5

Classify the following substances into elements, compounds or mixtures.

aluminium, calcium carbonate, milk, water

element compound mixture

substance
[4]
Jackson wants to obtain a sample of clear water from a suspension of muddy water.
Fig 4.1 shows the diagram of the set-up that can be used to obtain a sample of clear
water.
Fig 4.1

(@) InFig 4.1, label and/or draw:

(i) where clear water will be collected [1]

(if) the residue and the filtrate 1
(b) What is the name of this separation technique?

............................................................................................................ [1]

(c) Isthe sample of clear water obtained safe for drinking? Explain your answer.
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Fig 5.1 shows the structure of a type of bacterium.
v

N\ cell wall
- cell membrane
j\ cytoplasm

bacterial chromosomes chlorophyll

Fig 5.1
(@) Identify two similarities between a typical plant cell and the bacterium.

(b) Identify two differences between a typical plant cell and the bacterium.

(c) Suggest how it is able to obtain food for survival.
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William conducted an experiment on a bottle of drink to observe the expansion of
gases as shown in Fig 6.1.

He recorded his experiment in the following steps:
Step 1: Place a sealed bottle of drink on the table without shaking its contents.
Step 2: Place the sealed bottle of drink slowly into a basin of hot water.

Step 3: Open the sealed bottle and quickly put a balloon on the mouth of the bottle
as shown in the below.

level of liquid balloon

level of liquid

hot water basin

sealed bottle opened bottle

Fig 6.1

(@) William noticed that the balloon slowly got bigger after Step 3.
Explain why the balloon increased in size.

(b) According to the Particulate Nature of Matter, describe the arrangement and
the movement of the particles in the balloon.



(c)

(d)

8

Draw the arrangement of particles in the balloon.

balloon

level of liquid

State the physical property of the balloon which remained unchanged throughout
the experiment.

(1]
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7 Fig 7.1 below shows the blood flow in a blood vessel, X and some living body cells found
near it. The arrows represent exchange of gases Y and Z between living body cells and
blood vessel.

X
Fig 7.1
(@) Identify cell W in the blood and gases Y and Z.
CelL W 1
GS Y o [1]
DS Z o [1

(b) Identify blood vessel X.

........................................................................................................... [1]
(c) State and explain how the structure of blood vessel X makes it well-suited for its
function.
......................................................................................................... [2]
(d) Name one other type of blood vessel present in the body.
......................................................................................................... [1]

(e) Describe the adaptation of the blood vessel mentioned in (d) in relation to its
function.

......................................................................................................... [2]
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Section B: 20 marks
Answer any two questions. Write your answers in the spaces provided on this paper.

8 The following shows a list of physical properties.

boiling point, density, electrical conductivity, flexibility,
hardness, melting point, strength, thermal conductivity.
(a) Indicate the physical property that is being described in the following statements.

Each physical property can only be used once or not at all.

(i) an archer pulls her bowstring back
before releasing the arrow

(ii) abaker uses thick gloves to hold a tray
of muffin fromtheoven

(iii) a nylon rope can take the weight of
three mountain climbers without

SNAPPING

(iv) the casing of wires and switches are
usually made of plastic [4]

(b) Two cubes made of different materials are shown in Fig 8.1. The mass of cube X and
Y are 16.0 g and 20.0 g respectively.

5cm X —
2 chY

Fig 8.1
A model was made by joining three cubes of X and five cubes of Y.

(i) Calculate the volume of the model.

volume = ................. cm® [1]



(ii)

(iii)

(iv)

11

Calculate the mass of the model.

Calculate the density of the model.

The model is placed in a beaker of water. State and explain whether the model
will float or sink in water. (density of water = 1.00 g/cm?®)
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12

(a) State two main differences between osmosis and diffusion.

(b) Fig 9.1 below shows an experimental set-up using Visking tubing X and Y.

capillary tube

beaker .__

10 % glucose solution

5 % glucose solution

~\

X

~|

Y

Fig 9.1

e . ..
- initial level

Visking tubing

distilled water

Visking tubing X contains 10 % starch solution and Visking tubing Y contains
distilled water. They are both placed in 5 % starch solution for 12 hours.

(i) State and explain what would happen to the solution level in the capillary tube

of Visking tubing Y.



(c)

13

Fig 9.2 below shows root hairs, which are specialised cells. They have structural
adaptations which increases the rate of absorption of water and dissolved mineral
salts into the plant system.
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10 Fig 10.1 shows two different types of excavators of the same mass.

Excavator P Excavator Q

i #
n___

caterpillar \ ﬁ—wheels

tracks

Fig 10.1
(a) State which excavator is more suitable for operating on soft, muddy ground.

Explain your answer using the concept of pressure.

(b) Fig 10.2 below shows a fork-lift truck with a mass of 2275 kg transporting a load.

movement

>

Fig 10.2

(i) Draw and label a force, other than weight, acting on the fork-lift truck in
Fig 10.2 when it moves in the direction shown. [2]



(ii)

(iii)

15

Calculate the weight of the fork-lift, given that gravitational field strength is
10.0 N/Kkg.

The total contact area of all the wheels of the fork-lift with the ground is
3.20 m2,

Calculate the pressure exerted on the ground by the fork-lift with its load given
that the fork-lift truck has four wheels and the load weighs 2400 N.

Pressure = .......oooeveeeeienineneeeenn Pa [3]

END OF PAPER 2
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Answer Scheme
Sec 1E SA 2 General Science 2018

1 2 3 4 5 6 7 8 9 10
B D A A C A A A D D
11 12 13 14 15 16 17 18 19 20
A D D D A B D D C C
21 22 23 24 25
B C D C D
Qn Answer Marks Remark
1
a | She was trying to investigate how well plants grow when gxposed 1 No question
to different amounts of light / any prediction given'accepted but format
students must focus on the intensity/amount of light instead acceptable
of type/source of light
b | Plants grow better under higher amounts of light / the greater the 1 Relationship
amount of light, the taller the'ptant will grow / grow best under must be
direct (greater amount)\Jight given; i.e
greater
\ Tfor | amount of
ci | Independent any two | light =
cii | Controlled correct | greater
ciii | Dependent ans, growth
civ | Controlled total 2
marks
2
a 1 for
any two
. correct
hazard warning symbol ans,
total 2
marks

substance Z

hazard warning symbol

substance




bi name function 1,1 ‘Evaporation
U evaporating dish To evaporate the dish’ not
P g liguid/substance in a solution accepted
\' . For supporting apparatus during 1,1
tripod stand heating
bii | Set-up 2 1 No mark for
As substance W is flammable, it may catch fire if it is close to only stating
open flames correct
setup
3
element compound mixture 1 each Total 4
marks
calcium
substance aluminium carbonate milk
water
4
ai 1 (clear | *must draw
aii water) |alineto
SN, S 1 indicate
i\féﬁldue — (filtrate, | clear water
) o residue) | level
*line for
residue is
optional
Clear water
filtrate
b Filtration 1
¢ [No
Filtration is only able to separate substances that are not soluble | No mark for
in water/solvent / The water may still contain harmful substances/ ?”'Y stating
bacteria/ virus/ chemicals that are soluble 1 No
5
a Bacterium has a cell wall / regular shape / fixed shape / an ability | 2 Accept any
to photosynthesize / cytoplasm / cell membrane / chlorophyll one answer.
b Bacterium does not have one large 2 Accept any
vacuole / chloroplasts / thin layer of cytoplasm / nucleus / one answer.

mitochondria / ribosome




It is able to photosynthesize/produce/manufacture/ make its own
food.

Heat energy gained by air particles in the balloon caused them to
move faster, increasing collisions between them and increasing
distance between each particle, Thus, the size of balloon
increased.

Gas particles are far apart from one another/ there are large
spaces between particles and move rapidly at random/ fast and

randomly.

Accept at
least three
particles
with
substantial
distance
tlioasy - between
* them.
level of liquid ~. e

Mass/amount of substance/fumber of particles#ia”thé balle6n

remains unchanged.

W: red bleod’cell

Y: carbon dioxide

Z: oxygen

X: capillary/ capillaries

Capillaries are one-¢éell thick wall [1] to alloew for the Allow for ecf

exchange of/carry \diSsolved substances/materials in and out of if students

the cell efficiently through diffusion [1]. had given
‘artery’ or
‘vein’ as
answer for
B3b

Artery or Vein
Accept

Veins have valves [1] to prevent backflow of blood [1], OR either of the

Arteries have thick walls [1] to withstand high blood pressure or answers

strong flow of blood [1].




Qn Answer Marks | Remark
8
ai Flexibility 1
aii | Thermal conductivity 1
aiii | Strength 1
aiv | Electrical conductivity 1
bi | Total volume =5*x3 +23x5=415cm? 1
bii | Totalmass=16x3+20x5=148¢g 1
biii | Overall density = mass/volume FS-1
= 148/415 AU-1
=0.357 g/cm?®
biv | Float 1
As the density of the model is lower than water. 1
!
P |
9
a Osmosis requires a partially permeable >mémbrane whereas
diffusion can occur with or without a membrane. 2
Osmosis is a transport process which eccurs for water molecules
only whereas diffusion occurs td all other types of molecules. 2
bi Water levelinMisking tubing Y 'will decrease [1].
Water potential’inside the Visking tubing is” lower thah outside
the Visking-tubing [1]. Water.molecules will’/move out of Visking | 3 Penalise
tubing Y through 6smosis [1]. 1m for any
missing
phrases
ci Long and narrow extension. 1 that are
underlined
Any one
cii | Red blood cell; biconcave\-shape/ no nucleus/contains | 2 pair of
haemoglobin specialized
Xylem cell; hollow/continuous column/walls supported by lignin cell and its
Sperm cell; tail for mobility/ tail to swim adaptation
10
a Excavator P.

Using caterpillar tracks, the contact area increases [1].
This reduces the pressure [1] acting on the ground and hence
delay the sinking / prevents them from sinking in soft, muddy

ground [1].




%tional
e
Weight = Mass\x Gravitational Field Strength
=2275% 10
= 22750
= 22800/N (3's.f)

Pressure = forcet area
= 22750 + 2400'N /(8.2)
=25150/3.2

= 7859.375 Pa

= 7860 Pa (3 s.f)

Tm —
contact
force
drawing
1m - label

F+S8

A+U
(Allow for
ecf)

F+S

A+U
(Allow for
ecf)
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Section A
Answer all questions.

The total mark for this section is 30.
Choose the one you consider correct and record your choice in the OTAS provided.

1 Which of the following describes the luminous flame and the state of the
corresponding air hole of a Bunsen burner?

colour of flame air hole of Bunsen burner
A blue closed
B blue open
Cc orange closed
D orange open
2 The following statement is written by a student who has just measured the heights of
two potted plants which are placed at different locations.
“When a plant receives sufficient sunlight, it grows to be taller than a plant that does not
receive sufficient sunlight.”
At which stage is the student carrying out the scientific method?
A asking a question
B constructing a hypothesis
C drawing a conclusion
D making an observation
3 Which of the following matches the apparatus to its function correctly?
apparatus function
| beaker to contains chemicals or collect liquids
Il filter funnel to separate different types of liquids
] bell jar to separate the set-up of an experiment from its
surroundings
A I and Il only
B I and lll only
C Il and Il only
D All of the above

[Turn over
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4 Which label should be on a bottle of concentrated sulfuric acid?
A B C
=
==

&

ro e

—-ailb

5 In which of the following situations can parallax error occur?

Using an electronic balance to measure the mass of a beaker.

Reading the volume of a liquid from a measuring cylinder.

Estimating the area of an irregular shaped figure by counting the squares.

v Using a metre rule to measure the length of a cloth for making curtains.
A land lll
B Iland IV
C I, Iland IV
D IV only
6 The table shows the properties of four different materials.

Which material is possibly a metal?

O o0 m »

Density Electrical Appearance
conductivity
low poor yellow
low good black
high poor colourless
high good shiny

[Turn over
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4

Three balls have densities of 0.8 g/cm?3, 1.0 g/cm?® and 1.4 g/cm? respectively. They are
immersed in four beakers carrying different liquids.

Which of these beakers holds a liquid of density 1.1 g/cm3?

I

The chemical formula for the compound calcium carbonate is CaCOs.
Which of the following correctly identifies the elements found in calcium carbonate?

A calcium and carbon dioxide only
B calcium and cobalt only

C calcium, carbon and oxygen only
D

calcium, copper and oxygen only

Vitamins A and E are soluble in fats.
Fats act @s .....oovvviiii in the mixture.

A a solute
a solution

B
C a solvent
D

a suspension

Joe wanted to obtain sugar from sugar solution by evaporating the solution through
heating. Which of the following is the reason why he should not do it?

A Evaporation forms impure sugar.
B Sugar decomposes on heating.

C Sugar has a high melting point.
D

Sugar is a mixture, not a compound.

[Turn over
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12

5

The following apparatus were set up as shown below.

% mixture of X, Y and water

X "

Y

Which of the following could be X and Y?

X Y
A sand chalk
B sand seawater
C sugar water
D water oil

The table below shows some information about the solubilities of three solids.

solid solubility in water solubility in ethanol
M insoluble soluble
N insoluble insoluble
o soluble insoluble

The following steps could be carried out to obtain pure O from a mixture of M, N and O.

| add ethanol ]| filter

| add water IV evaporate filtrate to dryness

Which of the following sequence shows the correct order?

A 1> >m >V
B H>1 > 1V
C 1> Il > IV(excludel)
D I > Il > IV(exclude Il

[Turn over
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Refer to the following classification key for questions 13 and 14.

13

14

vertebrates

P

| Q | | R
Myna Penguin Whale

Lion Cow

At which interval does division of vertebrates into mammals and birds occur?

A

B
C
D

P

- » O

Which of the following shows the correct division at interval R?

A

B
C
D

Those that are big in size and those that are small in size.
Those that fly and those that do not fly
Those that lay eggs and those that give birth to their young alive.

Those that live in water and those that live on land.

[Turn over
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15  The following diagram shows a classification of plants.

In which of the following can a plant which has a bright yellow star-shaped flowers and
berry-like fruits with seeds be classified under?

Plants

Seed plants

16

Flowering Non-flowering
plants plants
| |
Orchid plant Pine tree
I'__———'; I—____—';

RO ——

X controls all cellular activities.

Y controls the movement of substances in and out of the cell.

Z is partially permeable.

I and Il only
I and Il only
Il and Ill only

All of the above

Seedless plants

Mosses Ferns
Clubmoss Bird’s nest fern
I—_____'; I'_____'i

[Turn over
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8

Which of the following statements describes what will happen if a group of cells with a
single function is damaged and can no longer do its work?

A

Cc
D

An existing different group of cells will take over the function of the damaged
cells.

The body would produce another new type of cells to replace the damaged
cells.

The organ will continue to function normally.

The organ will not function efficiently.

Which of the following organization level does not correctly matches the diagram?

A

cell C organ

D tissue

[Turn over
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20

21

9

When a liquid evaporates, some molecules escape from it and its temperature
changes.

Where do the molecules escape from and what is the effect on the temperature of the

liquid?
molecules escape from temperature of liquid
A all parts of the liquid decreases
B all parts of the liquid increases
C surface of the liquid decreases
D surface of the liquid increases

Which one of the following substances contains particles that move the fastest at room

temperature?

A air

B margarine
C petrol

D water

The diagram below shows a change of state.

O

sessscssssss

O

i

heat

Which of the following refers to the process?

oo wm >

boiling
condensation
evaporation

sublimation

[Turn over
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23

10

The cover plate was removed from the gas jar as shown in the diagram below. After
several days, the colour of the gas was the same in both jars.

oxygen

After several days

cover plate >

bromine

Which of the following statements explains this change?

A

B
C
D

Equal volumes of oxygen and bromine contain equal number of molecules.
Oxygen and bromine gases have the different density.
Oxygen and bromine molecules are in constant random motion.

Oxygen and bromine molecules reacted and produced a new substance.

The diagram below represents a molecule. What would its chemical formula be?

What would be its chemical formula be?

o0 w >»

XY
X2Y
XY2
X2Y2

[Turn over
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11
An atom of element X has 6 protons and an atomic mass of 14.

| Itis in in Group IV of the Periodic Table.
1l Itis in Period 1 of the Periodic Table.
1] The number of neutrons is 8.

v The total number of protons and electrons is 14.

Which statements about an atom of X is correct?
A I and Il only

B I and lll only

Cc I, Il and Il only

D Ll and IV

The chemical formula of ammonia is NHs.
Which of the following has/have the same number of atoms as ammonia?

CO2 1] KNO2
Il PbCl, v SiO2

lll only
IV only
Il and Ill only

oo m >

I, land IV only

[Turn over
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26 The diagram below shows a plane mirror placed at a distance of 400 cm in front of a
man.

400 cm 70 cm

1
U
—Pf
[

mirror test card

If the doctor’s test card is fixed at 70 cm behind the man’s eyes, what is the distance of
the image of the test card to the man?

A 470 cm
B 800 cm
Cc 870 cm
D 940 cm

27  The diagram below shows a light ray travelling towards a plane mirror.

incident ray

125°

\mirror

What is the angle of reflection?

A 25°
B 35°
C 55°
D 125°

[Turn over
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28  Which of the following shows the correct path taken by white light when it passes
through a prism?

D
Refer to the diagram below to answer questions 29 and 30.

White light is shone onto a ball which is magenta in colour.

white light

bmagenw ball

29  Which of the following light(s) will the ball reflect?
A cyan light
B red and yellow light
C red and blue light
D white light

[Turn over
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If a green light is shone instead of the white light, what colour will the ball appear to
be?

A black

B green

C magenta
D

white

[Turn over
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Section B For ’
Examiner’s

Use
Answer all the questions in this section in the spaces provided.
The total mark for this section is 50.

B1 Convert the following physical quantities. [3]
(a) 1.21 T e cm?
(b) 3500cm? = m?
() 72km/h = m/s

[Total: 3 marks]

[Turn over
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B2 The diagrams in Fig 2.1 show five containers, labelled A to E, filled with different Exa;‘i’;er,s
substances. The symbols in the containers represent the particles that make up each Use
substance.

A B C D E
A S o
N ] R T
0@ Py & . @
% ‘ % e« @ e ©° ° o o
o ®
® e O
‘5’ & |AAS || %O o
oo % A (000 %e]e 00
e ° &
og& P || o ® O |(o o0
Fig 2.1
Use the letter A, B, C, D or E to answer the following questions.
You may use each letter once, more than once or not at all. [4]

(@) Which container(s) contain a mixture of atoms? ...
(b) Which container(s) contain atoms of a single element?  .........................
(c) Which container(s) contain only molecules? .l
(d) Which container(s) contain only compounds? ...

[Total: 4 marks]

[Turn over
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B3 Mary set up an experiment as shown in Fig 3.1. In each of the beakers, she placed an Exa;‘i’;er,s
identical sugar cube and poured equal amounts of water but at various temperatures Use

into each beaker. She then measures the time that each sugar cube took to dissolve
completely in the water.

beaker A beaker B beaker C beaker D
10 °C 30 °C 50 °C 80 °C
water =—t— water e
sugar cube sugar cube sugar cube sugar cube
Fig 3.1

(@) Suggest a possible hypothesis for this experiment.

....................................................................................................... [1]
(b) Identify 2 controlled variables.
....................................................................................................... [2]
(c) Identify the independent variable of the experiment.
....................................................................................................... [1]
(d) Predict in which beaker will the sugar cube dissolve the fastest.
....................................................................................................... [1]

(e) State two other ways that can be used to shorten the time taken to dissolve the
sugar cube in all the four beakers.

[Total: 7 marks]

[Turn over
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B4 Tom bought a set of furniture. As he was assembling the furniture, he realised that a
screw was missing. To replace the missing screw, he had to measure the diameter of
the screw head using a pair of Vernier calipers.

(a) Fig 4.1 shows the reading on the Vernier calipers.
0 1 2

Fig 4.1

What is the reading shown on the Vernier calipers?

(b) After obtaining the reading on the Vernier calipers, Tom closed the Vernier
calipers and found that there was a zero error. Fig 4.2 shows when the Vernier
calipers when closed.

0 1 2
NNNRNNNNR AR
‘ TR ‘
0 10
Fig 4.2
(i) State the zero error.
............................................................................................... [1]
(ii) Find the actual diameter of the screw head. Show your working clearly.
Actual diameter of screw: ................... [1]

[Total: 3 marks]

[Turn over
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In Table 5.1 shows some properties of three unknown materials.

Table 5.1

materials | transparency scratch test melting point (°C)

Material A scratches
A opaque | aterial B. 150

B transparent Mater!al B cannot scratch 70
material C.

c transparent Mater!al C scratches 65
material A.

By comparing the physical properties of the three materials, state and explain which
material is most suitable for making the following objects.

(a)

(b)

A scratch-resistant container 2]
Material .....................

REaASON oo

A boiling tube [2]
Material .....................

REaASON oo

[Total: 4 marks]

[Turn over

For
Examiner’s
Use



20

B6 (a) Fig 6.1 shows a poster about sea turtles, an endangered sea animal. Exaﬁ]‘i’;er,s

Use

CONVENIENCE KILLS
RETHINK YOUR CHOICES

Fig 6.1

(i) State the main threat to the population of sea turtles shown in Fig 7.1.

(i) With reference to their effects on the ecosystem, explain why it is important
to protect the sea turtles.

[Turn over
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(iii)  State one way in which the general public can help to improve the
situation.

(b) Fig 6.2 shows a knobby starfish that can be found living near the sandy coasts
of Singapore island. The starfish is considered an endangered species in
Singapore due to extensive land reclamation activity.

(i) Suggest how land reclamation in Singapore has negatively affected the
knobby starfish that resulted in its decrease in population.

(ii) Give an example of a species which is endangered due to over-hunting.

[Total: 6 marks]

For
Examiner’s
Use
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B7 (a) Susan was learning how to use a light microscope in the Science laboratory. Exa;‘i’;er,s
She placed a letter ‘R’ under the microscope in the manner as shown in Fig 7.1. Use
Fig 7.1

(i) Draw the image of the letter when it is placed under the microscope. [1]

(ii) When Susan changed the magnification of the lens to enlarge the
image look bigger, she was able to see a bigger image. However, the
image was blurred.

What can Susan do to achieve a clear and sharper image?

(b) Draw and label the image of a typical plant cell. [2]

[Turn over



23

(c) Fig 7.2 shows a cell of a newly discovered organism, which scientists are not Exa;‘i’;er,s
sure how to classify. Use

chloroplast

Fig 7.2

(i) Give two reasons why this might be a plant cell.

REASON T

REASON 2. o

............................................................................................... [2]
(ii) Give one reason why this organism might be an animal cell.

REASON: .

............................................................................................... [1]

[Total: 7 marks]

[Turn over
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B8 Fig 8.1 shows the heating curve for substance P. Exa;‘i’;er,s

Use

temperature (°C)
4 z

100

0
U
L
time (s)
Fig 8.1
(@) Using the labels, U - Z, in Fig 8.1, state the respective points at which melting
and boiling begins. [2]
process point
melting
boiling

(b) Describe using ideas about the particulate nature of matter, explain what is
happening to the substance between points V to W.

[Total: 4 marks]

[Turn over
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B9 Table 9.1 shows the melting and boiling points of some substances.

Table 9.1
substance melting point / °C boiling point/ °C
P -100 - 56
Q -12 26
R 18 97
S 56 205

(@) Indicate the physical states of each of the substances at 27°C by placing the
letters P, Q, R and S under the correct headings in the table below. [2]

solid liquid gas

(b) Draw the arrangement of particles in substance P at— 57 °C and 0 °C
respectively. [2]

-57°C 0°C

(c) Substance S was heated from 100 °C to 180 °C. Predict what would happen to
the density of substance S. Explain your answer, with reference to its mass and
volume.

[Total: 6 marks]

[Turn over
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B10 Table 10.1 shows the number of electrons, neutrons and protons in substances

A-E.
Table 10.1
substance | number of electrons | number of neutrons | number of protons
A 11 12 11
B 13 14 13
Cc 15 16 15
D 17 18 17
E 2 4 2

(@) Choose one of the substances (A — E) which best fit(s) the descriptions below
and give a reason to justify each of the answers.

(i) Anoble gas

............................................................................................... [2]

(ii) An atom of an element that belongs to Group | of the Periodic table
............................................................................................... [2]
(b) Draw the electronic structure of substance C in the space provided. [2]

[Total: 6 marks]

[Turn over
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SeCtion C Exa;(i)rzer’s
Answer all the questions in this section in the spaces provided. Use

The total mark for this section is 20.

C1 (a) InFig11.1, atriangular object ABC is placed in front of a plane mirror.

object

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

mirror

/

observer

N

Fig 11.1
(i) Draw the image of triangle ABC in the mirror.
Label the image A’, B’ and C’ at each of the corresponding points. [1]

(ii) On the same diagram, draw the paths of 2 light rays from C to indicate

How the eye can see the image. [2]

(iii) The image of the object is virtual.

Explain what it meant by ‘virtual’.

[Turn over
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(b)  An archer fish catches insects above the water by shooting a jet of water to
knock down the insects. The prey then falls into the water and is eaten by the

fish. |
' air
: water
o :
7
<f/j |
normal
Fig 11.2
(i) On the diagram, draw the path of a ray of light from the insect to the
fish. [1]
(ii) On the same diagram, draw the path from the fish to where the image of
the insect would be. [1]

(iii)

(iv)

Explain, in terms of the refraction of light, why the image of the insect and
the position of the insect are different.

Explain why it would be a better potion for the fish to shoot the jet of water
from a position directly beneath the insect.

[Total: 10 marks]

[Turn over
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Paper chromatography may be used in the detection of heart disease by
detecting substances that are released when muscle cells are damaged or
when patients have symptoms of heart diseases.

Troponin, CK-MB and Myoglobin are three substances that can be found in the
blood of a patient at risk of a heart disease.

The chromatograms in Fig 12.1 are those of the three substances, Troponin,
CK-MB and Myoglobin and the blood samples of three patients, X, Y and Z.

(i)

(ii)

(iii)

[ [ J
[
[ J [}
[} [ J
starting
——————————————————————————————————————————————————————— -~ line
Troponin  CK-MB  Myoglobin X Y Y4
Fig 12.1
Explain why the line should be drawn in pencil.
............................................................................................... [1]

Two of the patients may have heart disease.

Identify the patients and the substance(s) that reveal that they may have
heart disease.

Patient ............... = Substance(s) ......ooviiiiiii
Patient ............... > Substance(s) .....cooeiiiiii [2]

A student claimed that Myoglobin is more soluble than CK-MB in the given
solvent. Do you agree with the student? Explain your answer.

For
Examiner’s
Use

[Turn over
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(iv) Vasotec is a drug used to treat heart diseases. It has a chemical formula of

Ca5He5N13012S2.
Is Vasotec an element, compound or mixture? Explain your answer.

............................................................................................... [2]
(b) A sample of water contains ink as an impurity. The apparatus in Fig 12.2 is
used to produce pure water from the sample.
@S\%mdenser
)
ink + water \ conical
AAAAAAAAAAAAAAAAAAAAAAAAAA flask
Fig 12.2

(i) Name this method of separation.

............................................................................................... [1]
(ii) Water enters and leaves the condenser constantly. On the diagram, circle

the location (A or B) where water enters the condenser. [1]

(iili) What would be the approximate reading on the thermometer when liquid is
starting to collect in the conical flask?

[Total: 10 marks]
END OF PAPER
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Bowen SS Sec 1 EOY 2018 Answer Scheme

Section A

1 C 2 C 3 B 4 C 5 B

6 D 7 C 8 C 9 C 10 B

1 B 12 C 13 A m [P) 15 A

16 B 17 D 18 79 e 20 A

21 D 22 C 23 C 24 25 A

26 C 27 B 28 C 29 C 30 A

Section B

B1 a 1200.crm?® 1m
b 0.35m? 1Tm
c 20 m/s 1m




B2 D 1m
E 1m
Aand B 1m
A im

B3 The higher the temperature, the fasterthe sugar clibe dissolves. 1m
Mass of sugar cube Any
Amount of water 2
Type of beaker 1m

each

temperatufe m
Beaker D 1m
1. stir the water 1m
2. break the sugaf cube inte\smaller pieces or (increase surface area) 1m




B4 0.65 cm m
i -0.03 cm m

i 0.65 - (-0.03) = 0.68 cm 1m

B5 Material C. 1m
Material C is the hardest @mong the 3-matefials, 1m

Material B. m

It ha§ a\high melting point andiit is trarfsgarernit.” 1m




B6 [ Pollution (do not accept plastic bags) im
li - to maintain the biodiversity for stable system in nature m
- each species in a system is dependent on one another 1m
iii | Create awareness/stop polluting the sea or ocean/ any other possible afigWérs
I The starfish has lost its habitat due to land rectamation 1m
ii Tiger, rhinoceros, any acceptable afswer m




1m for every 2 correct
answers

B7

d

Tm

1m — cell diagram

1m — 6 correct labelling

Use the fine/coarse adjustment knob to make the image sharp

|| |
|| \ L mpxacsn
\ Ciy
18 II x
|® e
Presence of ghlefoplasts 1m
One single lakgefe€ntiial vacuole present 1m
Absence of cell wall 1m




B8 Melting V m
Boiling: X 1m
Gains heat energy to enable particles to overcome the forces the forces of attractiofi
im
And the particles move further away from each other.
1m
B9 Solid: S 1m for every 2 correct
Liquid: R answers.
Gas: P and Q

00000000 10> 0O “\“5
0B89O b @7

- 57°C (liquid) 0°C (gas)

1m each

No overlap
No diff size of particles

The density of substance S‘will decrease.
When heated from 100’ °C {0180 °C, the velume of the substance will increase but the mass

will remain unchanged.
(if students mention-onty about thé.inCrease in volume, no marks will be awarded)

Tm




B10 I Substance E im
It has complete number of electrons in its outermost shell im

ii Substance A m

It has 1 electron in its outermost shell im

Penalise [1] if student did not choose one but has the correct an§WePaméng hi§
response.

1m -correct number of
shells

1m -
correct number of
electrons




Section C

C1 |a

I nii

i)1m — correct image

A;,i‘ (dotted, laterally inverted, equal distant from mirror, label)
\\ ‘.‘h\""-a B’
\\\ llf ||)
- N/ 1m- 2 rayg of light from object to mirror
— }' c 1m-2 rays of light reflected on mirror and go into the eyes
object - ’
A —
B —
mirror
o
observer
\C AT TR AN

Image cannot\be captured on a.screén

Tm




i) 1m — refracted ray of light

ii) 1m -straight line, dotted above water

air

1
1
1
1
1
1
1
1
1
1
1
1
1
: water
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Light travels'slower inwater than.in air and.ths bends 1m each

towards the-nermal: Therefore, the imagécappears at

different place.




iv Light rays pass through unrefracted when the rays are Tm
parallel to the normal. Tm
So fish sees the bug at the correct position.

C2 [ If a pen is used, the ink may dissolve in the solvent and m

affect the result.

ii Patient X
Substance: Troponin Tm
Substance Y
Substances: CK-MB and Myoglobin 1M

iii No. 1m
CK-MB\ravelled further on-the\chrematagram papér
compared to,Myqglobir, tHus, CK-MB is mare.s6luble im

iv It is compound. im
It is made up of mofe,than one element. m




[ Simple distillation m
i B 1m
i 100°C 1m
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READ THESE INSTRUCTIONS FIRST

Write your index number, class and name on all the work you hand in.
Write in dark blue or black pen.
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Section A

There are ten questions. Answer all questions. For each question there are four possible answers
A, B, C, and D.

Choose the one you consider correct and shade your choice in the Multiple Choice Answer Sheet
with a 2B pencil.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
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Answer all questions in the spaces provided.

The number of marks is given in brackets [ ] at the end of each question or part question.
Show all your working on the same page as the rest of the answer.
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The total of the marks for this paper is 40.

A copy of the Periodic Table is printed on page 13.
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Section A (10 marks)
Answer all questions.

“Amy drew a graph using the data she obtained from her experiments.”
Which step in the scientific inquiry process is the statement describing?

analyzing results
forming a hypothesis
designing an experiment

oo w >

conducting an experiment

An experiment was conducted to investigate how the volume of air affects the colour
of the Bunsen burner flame.

Which of the following is the independent variable in this experiment?

A the volume of air

B the color of the flame

C the height of the collar

D the location of the experiment

An element is found to have the following properties:

¢ good electrical conductivity,
¢ shiny in appearance,
¢ solid at room temperature.

What is the element most likely to be?

boron
silicon
calcium
hydrogen

OO mw >

Which of the following statements best shows that copper(ll) sulfate solution is a
mixture?

Copper(ll) sulfate solution is blue in colour.

Copper(ll) sulfate is made up of different elements.

When heated, the water evaporates leaving a blue residue.

No heat is released when copper(ll) sulfate is dissolved in water.

OO w >

RQar 1 Fxn Chemistry/SA2/18



3

Which of the underlined substance can be obtained through sublimation?

A salt from salt solution

B flour from flour suspension

C iodine from a mixture of iodine and salt

D water from a mixture of water and alcohol

Two students carried out chromatography experiments to examine the dyes in a black
ink. The chromatograms obtained by the students are shown below.

solvent front

/\4\ /\\/\
'
0

¥ ® @ &>

They used the same black ink. Why are the chromatograms different?

One student did not use enough solvent.
The two students used different solvents.
The two students used different amount of black ink.
The solvent moved up the paper at different speeds.

OO w >

Upon heating, the volume of a substance increases because

I the size of particles increases.
| the number of particles increases.
[l the space between particles increases.

A | only

B [l only

C [l and Il only
D [, I'and IlI

Qar 1 Fxn Chemistry/SA2/18 [Turn Over
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10

4

The table below contains information on various elements.

clement meltl(r:%)pomt b0|I|E\O%;))omt
fluorine —220 —188
oxygen -219 -183
nitrogen -210 —-196
chlorine —-102 -35

Particles of substance W slide over one another at —185 °C.

Identify substance W.
A fluorine

B oxygen

C nitrogen

D chlorine

The nuclide notation of a new substance Z found is ;g Z.

Determine the number of electrons present in Z.

A

B
o
D

33
43
76
109

Cobalt(Il) acetate has the chemical formula of Co(CH3COO)2.

How many atoms are in cobalt(ll) acetate?

A

B
C
D

4
8

15
16

RQar 1 Fxn Chemistry/SA2/18
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Section B (30 marks)
Answer all questions in the spaces provided.

1 A student conducted an experiment to react magnesium and hydrochloric acid. . For
xaminer's

Use

(@) The following diagram shows the hazard symbols found on bottles of
magnesium and hydrochloric acid respectively.

magnesium hydrochloric acid

Suggest one safety precaution the student should take when handling
each of the chemical.

magnesium

hydrochloric acid

[2]

(b) Hydrogen gas, which is insoluble in water and less dense than air, is
produced during the reaction.

A student wanted to collect the hydrogen gas but did not have a gas
syringe.

Complete the experimental set-up below (with labels) that the student
can use to collect hydrogen gas.

hydrogen gas 4

magnesium

hydrochloric
acid

[2]

Qar 1 Fxn Chemistry/SA2/18 [Turn Over
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(c) The following diagram shows the substances remaining in the conical
flask after the reaction.

magnesium
chloride solution

magnesium

Describe how a pure and dry sample of magnesium chloride can be
obtained.

RQar 1 Fxn Chemistry/SA2/18

For
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Use



2 The diagram below shows a separation technique used by a student to obtain

7

pure water from seawater.

condenser
thermometer
A
seawater / /
boili hi 3
oiling chips B
2NN
/ ﬁ/ \ pure water
(a) State the separation technique used.

(b)

(c)

............................................................................................... [1]
State and explain how the student can tell if the water collected is pure
during the experiment.
............................................................................................... [2]
(i) Name process occurring at A and B.
A
B [2]

For
Examiner’s
Use
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(i) Draw the arrangement of water particles before and after For ,
process A in the boxes provided below. ExaLTSIZerS

before after [2]

(iii)  Using Kinetic Particle Theory, describe the change in movement
and arrangement of the water particles in process B.

[0 0)YZ=T 1 1= 0 | SR

Sec 1 Exo Chemistrv/SA2/18



3 The following excerpt is taken from a cookbook on how to prepare apple For '
flavoured Konnyaku Jelly. ExaLTSlr;ers

Q )

1. Mix sugar and Konnyaku powder in a small bowl.

2. Pour apple juice in a saucepan and turn on the heat.

3. Slowly add in the sugar and Konnyaku powder mixture into
the apple juice.

4. Bring it to a boil and continue to boil for another 5 minutes.

5. The resultant red liquid was poured into the moulds and

chilled.
€ y

(a) Identify the solute and solvent in Step 3 used to form the red liquid.

LYo ] (U] (=3P

SOI BN [2]

(b) Why was the mixture brought to a boil?

Sec 1 Exp Chemistrv/SA2/18 [Turn Over



(c)

10

E b
il

rock sugar fine sugar
A student wanted to compare how the different types of sugar would

affect the time taken to prepare the jelly. State the hypothesis of the

experiment and outline how the student can check if the hypothesis is
true.

RYPOINESIS: .

Sec 1 Exo Chemistrv/SA2/18
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4 Matter in its simplest form is called an element. The most abundant element in our

11

atmosphere is nitrogen.

(a)

(b)

(c)

(d)

(e)

Fill in the information in the table below about the sub-atomic particles
in nitrogen.

relative charge relative mass
protons 1
electrons
neutrons 0
[2]
State the nucleon number of nitrogen.
............................................................................................... [1]
Write the electronic configuration of nitrogen.
.............................................................................................. [1]
State the Period in which nitrogen can be found in the Periodic Table.
.............................................................................................. [1]
The following table shows the diagrams of a molecule of nitrogen gas
and ammonia gas.
nitrogen ammonia
OO
(i) Define “molecule”.
...................................................................................... [1]

For
Examiner’s
Use
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(ii)

(iii)

12

Write down the chemical formula of nitrogen gas and ammonia
gas.

NItrOgEeN gas: ....vvviiiieiiiieeeeeen

AMMONIA JAS: .ueeiiniieitieieeeeeeeeene

Nitrogen gas is a diatomic molecule of an element.

Using the example of nitrogen gas, describe a molecule of
ammonia gas.

END OF PAPER

Sec 1 Exo Chemistrv/SA2/18
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2

Section A (10 marks)
Answer all the questions.

1 Cells contain structures V, W, X, Y and Z.
Each structure has a specific function as shown in the table.

structure function
V strengthens and supports the cell
w absorbs light energy
X is where chemical reactions take place
Y controls the activities of the cell
Z controls what enters and leaves the cell

Which pair of structures are not found in an animal cell?

A Vand W B VandZ C Wand X D XandY

2 Insulin is a hormone that is produced in the pancreas. It is a protein.

Which organelles are present in large numbers in cells that produce insulin?

nuclei and mitochondria
ribosomes and mitochondria

rough endoplasmic reticulum and cell walls

O 0O W >

vesicles and nuclei

3 The diagram shows a high-power drawing of a plant cell. The distance between X and Y on
the diagram below is 80mm. The actual length of the cell between X and Y was 0.16mm.
What is the magnification of the cell?

A x50.0 B x100.0 C x500.0 D x1000.0

Secl Exp Bio SA2 2018 [Turn over



4 A new cell is being examined.
Which feature would enable you to identify it as a plant cell or an animal cell?

The cell contains a single large sap vacuole.
The cell contains glucose and amino acids.

The cell contains stored fat.

O O W >

The cell surface membrane is partially permeable.

5 The diagram shows part of a plant root in the soil. The root is absorbing water.
At which labelled point is the water potential highest?

soll
particle

root hair cell
6 Which processes can only occur through a membrane?
active transport diffusion osmosis
A v v v key
B v v X v =yes
C v X v X =no
D X v v

Secl Exp Bio SA2 2018 [Turn over
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7 The diagram shows an experiment on osmosis. Which arrow shows the direction of the net
movement of water at the start of the experiment?

A
_____________"!_T.l'._--:'.'- "_ s .' Iass tubin
- a0 ° key
- B ) " water
S I S — “IF sugar
1 solution
partially —__|
permeable ‘
membrane [ partially
permeable
membrane

8 Which two structures are found in all plant epidermal cells?

A cell wall and nucleus

B cell wall and chloroplasts

C chloroplasts and starch grains
D

nucleus and starch grains

9 Which row shows the most likely number of chloroplasts in three types of cell in a leaf?

epidermis mesophyll vascular bundle cell
A 0 6 17
B 0 17 0
C 17 6 0
D 17 0 6

10 What is the pathway taken by water as it travels through a plant?

mesophyll cells > xylem - root cells - root hair cells
root cells - root hair cells > mesophyll cells - xylem

root hair cells - root cells - xylem - mesophyll cells

O O W >

xylem cells = mesophyll = root cells - root hair cells

Secl Exp Bio SA2 2018 [Turn over
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Section B (30 marks)
Answer all questions.

B1 Fig. 1.1 shows a typical plant cell.

cytoplasm
vacuole

cell wall

o

—
cell membrane nucleus

chloroplast

(@) Name the part of the cell that

(i) controls the movement of substances into and out of the cell,

(b) Root hair cells are specialised plant cells.

(i) Which part, labelled in Fig. 1.1, is not present in a root hair cell?

Secl Exp Bio SA2 2018

F(_)r ’
[1]
[1]
[1]
[1]
[2]
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6

B2 Fig. 2.1 below shows three nerve cells (neurones) seen under a light microscope.

Fig. 2.1

(@) In the space below, make a drawing of one of the nerve cells as seen in Fig. 2.1.
Label your drawing.

Secl Exp Bio SA2 2018

For
examiner’'s
use

[3]
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(b) Fig. 2.2 shows some details about the structure of the stomach.

Stomach wall

Cells lining

Parts of the body that the stomach
digest and absorb food

Fig. 2.2

Complete Table 2 to show whether each structure is an organ,
an organ system or a tissue. For each structure, tick (v') one box.

Table 2

structure organ organ tissue
system

stomach

cells lining the stomach

mouth, oesophagus, stomach, liver,
pancreas, small and large intestine

Secl Exp Bio SA2 2018
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B3 Two leak-proof Visking tubing bags were set up as shown in Fig. 3.1. For

examiner’'s

* The bags were filled with equal volumes of solution. use

* The bags were suspended in the same dilute glucose solution for two hours.

— — >——glassrod to
beaker R W support bags
| A. P -
dilute glucose 7 | dilute glucose solution
solution inside ( ==
10 cm length of artificial fB: water inside
partially permeable
membrane (Visking tubing) '
Ng J

Fig. 3.1

(a) After two hours, the volumes of the bags were measured.
What results would you expect for tubing A and B?

BUDING A o e

BUDING B vttt 2]

(b) Explain the changes observed in tubing B.

Secl Exp Bio SA2 2018 [Turn over



B4 Three samples of human blood A, B and C, are mixed with three salt solutions of

different concentrations.
The blood samples are then observed under the microscope.
The results are shown in Table 4.

9

(a) Complete Table 4 by drawing the appearance of a red blood cell in
blood sample A and B.

Table 4

blood observations appearance of cells
sample

red blood cells are
A small and wrinkled

red blood cells are
B normal in size and

shape
C no cells can be seen

(b) Which blood sample is mixed with the most concentrated salt solution?

Secl Exp Bio SA2 2018

For
examiner’'s
use

[2]
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B5 The diagram in Fig.5.1 shows a section through part of a dicotyledonous leaf.

For
examiner’'s
use

Ph&)ﬁﬂmmm
[ w gl

< m o

Fig. 5.1

(a) Referto Fig.5.1 and complete the table below.

[3]

xylem vessel

label

[Turn over

Secl Exp Bio SA2 2018
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(b) Describe the functions of the xylem. For

examiner’'s
use

(c) Carbon dioxide moves from the air outside the leaf to the cell marked B.
Describe the role of the parts labelled C and D in this movement.

End of paper

Secl Exp Bio SA2 2018






SCIENCE (CHEMISTRY)
Semestral Assessment 2 - Mark Scheme

Secondary 1 Express SA2 2018

Section A (5 marks)

Question 1 2 3 4 5 6 7 8 9 10

Answer A A C C C B B B A C

Section B (20 marks)

Qn

Answers

Marks

1a

magnesium: keep away from open flame/high temperatures
hydrochloric acid: wear gloves/avoid contact with chemical

1b

Downward delivery
Delivery tube — label
Measuring cylinder — label

OR

Water displacement
Delivery tube — label
Measuring\cylinder — label

1m fof method, 1 for dccuratédrawing and tabelling

1c

Filter the mixture.\Rasidue — mdghesium, filtrate — magnesium chloride
Evaporatefiltrate to dryn@ss to obtain magnesium chloride.

2a

Simple distillation
(Reject distillation)

2b

Check the thermometer. The thermometer should read 100 °C.
Pure water boils at 100 °C.

2cCi

A: boiling
B: condensation

2cii

before: liquid drawing
after: gas drawing




2ciii

movement: change from moving rapidly, in all directions to sliding
over one another

arrangement: change from far apart to close together
&
arrangement: change from disorderly manner to orderly manner

3a

Solute: sugar and konnyaku powder
Solvent: apple juice

To speed up the dissolving of that the solute(named or not).

The bigger the sugar crystal the longer the time taken for the jelly to be
prepared.

OR

Rock sugar will increase the time taken for the jelly to be prepared.

Add 5g(stated amount or equal amounts) of rock sugar into 10ml(stated
amount or equal amounts) of apple juice.
(mark to be awarded for constant variables)

Record the time taken for the sugar to dissolve in the apple juice.
(mark to be awarded for measurement of dependent variable)

**there is no need to mention about boiling. If students do mention it, no
marks is@awarded.

relativé ¢charge relative mass

protons +1 1

electrons -1 1/1840

neutrons 0 1

Every 2 correct — 1m

14

2.5

Group V, period 2

ei

A molecule is made up of two or more atoms chemically combined

eii

Nitrogen: N2
Ammonia: NH3

eiii

Triatomic molecule of a compound







13

ANSWERS TO SEC 1 EXP BIOLOGY SA2 2018

1 2 3 4 5
A B C A D
6 7 8 9 10
C B A B C
B1 Controls movement - cell membrane 1
For cell division - nucleus 1
Chloroplasts 1
As root hair cells are found in soil/ underground, 1
cannot photosynthesise
long and narrow cellular extension which greatly increases the 1
surface area to volume ratio of the cell for faster absorption of water 1
and minerals from the soi
B2 a | Neat, large, clearlines 1
Shape 1
Labels must include> nucleus, cell membrane; cytoplagm 1
b
structure organ organ tissue
system
stormach v 1
cellsiding the-stomach v 1
mouth, ‘oesophdgus, v 1
stomach,\liver,
B3 tubing A - no change in volume 1
tubing B - volume will decrease 1
1 there is a higher water potential in tubing B than in the dilute glucose | 1 mark
solution. each
2 Osmosis takes place
3 There is a net movement of water molecules down a water pot
gradient from the tubing into the beaker Max =3
4 through a partially permeable membrane (visking tubing)

Secl Exp Bio SA2 2018
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B4

Sample A

Net movement of water molecules into RBC

from a dilute solution through its partially permeable cell membrane /
from a higher water potential to lower water potential /

from surrounding solution to cell cytoplasm

Red blood cells swell and burst.

Any one

BS

C Intercellular air space

D Stomatal pore / stoma

to carry-water-and dissolved mineral salts from the roots to the other
parts\of the plant.
to provideé mechanical support to the plant

CO2 from thezatmosphere diffuses through the stomata (1)

into the intércellular air spaces (C) in the leaf.

Carbon dioxide then dissolves in the film of moisture (2)

on the surfaces of the mesophyll cells.

The dissolved carbon dioxide diffuses/enters the palisade cells (Cell B)
for photosynthesis.

light
carbon dioxide + water ——» glucose + oxygen

ghlorephyll

(all correct word equation to award mark )

Secl Exp Bio SA2 2018
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Section A

1 Which of the following describes the typical properties of a metal?

physical state density melting point
A solid high high
B liquid high low
C solid low high
D solid high low

2 Copper(ll) oxide is a compound.
Which of the following supports this statement?

|  Copper (Il) oxide contains 80% and 20% by mass of copper and oxygen
respectively.

Il Copper is a good conductor of electricity while copper (1) oxide is not.

Il Copper (IlI) oxide can only be broken down by passing electricity through it.

IV Copper (ll) oxide is insoluble in water.

A |andllonly

B Il and lll only
C |, Iland lll only
D LI llland IV

3 Which of the following diagrams shows a mixture of 2 different compounds?

A...8<9 o

%%9 °

O

o8

.O.O of
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4  Which of the following lists an element, a compound and a mixture?

oo w>»

salt, steel, iodine

water, air, salt

fire, sugar, coffee

milk, magnesium, copper

5 At 25°C, salt has a solubility of 360 g/l in water.

Which of the following will produce a saturated salt solution without excess salt

when mixed?

salt water
A 180 g 2000 ml
B 720 g 500 ml
C 180 g 500 ml
D 720 g 3000 mi

6 A procedure for a separation technique is outlined below.

1. Add water and stir with a glass rod.
2. Filter the mixture.

Which of the following underlined substances could be obtained in solid form from
its mixture using the above procedure?

OO w>

sugar and salt

salt and sand

iron filings and chalk
copper (Il) sulfate and sand




4 GMS(S)/LSS/EOY/2018/1E

7 When heated, copper (ll) sulfate decomposes to copper (ll) oxide and sulfur
dioxide.

Which of the following techniques is most suitable to recover water from copper (ll)
sulfate solution?

G soluton
A Evaparating basin B T achgess
- Gauze
II_ boaker
= wealer
Tripod e e
."“r ‘,'.I T wire gauzo
A "
Bunzen burner .':"I l]:(] 1:. —— ripod stand
f \. ‘:‘
."‘; 1= 7— Bunsen bumar
=
Cc . D glass rod —__

Thermometer

mixtLre

fiter paper

residue

= funnel

)
\\__ __,_,/ \ ‘ ‘
Round bottomed

flask filtrata

8 Substance X is known to melt at 50°C. Which of the following statements must be
true about X?

At room temperature, X has no fixed volume.
At room temperature, X has a fixed shape.
At 100°C, X has no fixed volume.

At 100°C, X has a fixed shape.

ooOow>

9 Which of the following best describes the change when a substance is heated?

size of particles | number of particles | distance between particles

A no change no change increase
B increase no change increase
Cc increase increase no change
D no change increase increase
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10 Some children want to decorate a birthday party with colourful balloons. They

11

wanted balloons to float in the air when tied to a table.

Which property would they need to consider when choosing a gas used to fill the
balloons for this party?

A melting point
B density
C colour
D

mass

The following diagram shows wooden blocks X, Y and Z placed on levers.

/\ /\

Given that all of the levers are balanced, what is the order of the mass of wooden
blocks X, Y and Z?

Lowest Mass > Highest Mass
A X Y Z
B X Z Y
C Z Y X
D Y Z X
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12 Where should the eye be positioned when taking a reading from a measuring
cylinder?

13 A student uses a pair of Vernier calipers to measure the thickness of his Science
textbook. The figure shows an enlargement of the readings on the Vernier calipers.

4 5
L \
|H

cm

1!!612

y \
5 10
What is the thickness of the Science textbook?

A 4.04cm
B 4.43cm
C 470cm
D 8.07cm

14 The ground below a campfire is hot. What is/are the main mode(s) of heat transfer
that make(s) the ground hot?

(N radiation
(I)  convection
() conduction

A |and Il only
B Il and lll only
C landlll only
D I llandlll
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16

17

7 GMS(S)/LSS/EOY/2018/1E

Four pieces of metal rods, made of the same material, are put under the sun.
Which rod will have the lowest surface temperature after 10 minutes?

A dull black rod
B dull silver rod
C shiny black rod
D shiny silver rod

The upper part of the test tube is heated until the water boils. However, the ice at
the bottom of the test tube did not melt.

boiling water

steam test tube

ice

wire gauze

What does this experiment show?

A Convection occurs in water.

B Water is a bad conductor of heat.

C The wire gauze is a good reflector of heat.

D The wire gauze has a higher density than water.

The diagram shows a metal saucepan containing water and placed on a hot plate.
After some time, the water boils.

metal saucepan —_f---------= water

““““““ hot plate

What are the main ways by which heat travels from the hot plate through the base
of the metal saucepan and through the water?

through the base of the saucepan through the water
A conduction radiation
B conduction convection
C convection convection
D radiation convection
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18 Alight ray enters a glass block along the normal.
Which path will the light ray take as it strikes the glass at point O?

A

ir
Ov a
glass

19 How fast is the speed of light in vacuum?

20

A
B
Cc
D

faster than the speed of light in glass

slower than the speed of light in glass

slower than speed of sound in air

same speed as lightning flashing across the sky

What is ‘irregular reflection’ also known as?

o0 mw>»

diffused reflection
diverge reflection
converge reflection
disperse reflection

End of Section A
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Section B
Answer all questions in the spaces provided.

21 The chromatogram below shows the dyes present in four different soft drinks, P,
Q, Rand S. X and Y are both harmful dyes.

-

- v
L w
- - L v

- -
-
w

- -
% X % X % * s %
P Q R S T U X Y

soft drinks dyes

Fig 21.1

(@) Explain why the starting line is usually drawn in pencil and not in pen.

(b) Suggest a suitable solvent to separate the dyes in the soft drinks.

(c) Which of the soft drink(s) (P, Q, R or S) contain(s) a harmful dye?



10 GMS(S)/LSS/EOY/2018/1E

(d) Afifth soft drink, T, was tested and found to contain both harmful dyes and
another unidentified dye.

Mark on the chromatogram in Fig 21.1 above to show the positions of the

components for soft drink T. [1]
(e) Soft drinks P and S were mixed together to form a liquid mixture U and

subsequently tested.

Mark on the chromatogram in Fig 21.1 above to show the positions of the

components for the liquid mixture U. [1]

(f) Explain how we can use the results of a chromatogram to determine if a
substance is pure or impure.

22 Table 22.1 below shows the solubility of two substances in water at 30°C.

substance solubility (g/100 g water)
P 12
Q 188
Table 22.1

(a) Explain why it is important that the temperature at which the solubility data
were obtained was stated.



11 GMS(S)/LSS/EOY/2018/1E

(b) Jenny wants to form two mixtures by mixing water with substance P and
substance Q respectively at 30 °C. She added 5 g of solid P and 200 g of
solid Q in two separate beakers containing 100 g of water and stirred the
mixture. She proceeds to shine a torch at each beaker as shown in Fig
22.2 below.

[

mixture of solid P and water

ﬂ:l:q]l: \ —— sCreen A
~ ‘-h-""""‘---.
h"""‘"--..._

mixture of solid Q and water —— screen B

-

Fig 22.2

(i) Circle the type of solid-liquid mixture formed from mixing substances
P and Q with water.

P with water: solution / suspension [1]

Q with water: solution / suspension [1]

(ii) Describe and explain what Jenny would observe on each screen.
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23 Table 23.1 below shows the melting and boiling point data of three substances
X,YandZ.

substance melting point / °C boiling point / °C
X 10 124
Y —50 4
Z 86 188
Table 23.1

(a) State the physical states of X, Y and Z at room temperature.

Z e, 3]

(b) Arrange the three substances in decreasing order of energy of particles at
room temperature.

.................................................................................................. [1]
(c) Describe the movement, arrangement and spacing of particles of
substance Y at 0°C.
.................................................................................................. [3]
(d) Explain why substance X has a fixed volume at 0°C.
.................................................................................................. [1]

(e) Inthe box below, draw a representation of the arrangement of particles of
substance Z at 189°C.

[1]
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24 A source of pure water was suspected to be contaminated. A sample of the water
at room temperature and pressure was obtained and investigated. The
measuring cylinder was placed on an electronic balance and the readings were

recorded.
—100 —1{}2;
; 50 - 50
15.09 1158 g
Before adding water sample After adding water sample
(a) State the volume of the water sample.
volume = .................. cm?® [1]
(b) Calculate the mass of the water sample.
MASS = .. cvviiiineiieinannes g [1]
(c) Hence, calculate the density of the water sample at room temperature.
density = .................. glcm® [2]
(d) The density of pure water is 1.0 g/cm3. Hence, using your answer in (c),

predict if the water sample is pure or contaminated.



25

(@)

(b)

14 GMS(S)/LSS/EOY/2018/1E

To commemorate the 2018 Asian Games in Jakarta, artists were tasked to
design and build a trophy for the athletes. The trophy must be made of a
material that can withstand scratches.

A simple scratch test was conducted to test the relative hardness of four
materials namely P, Q, R and S.

It was found out that:
e S can scratch P but S is scratched by Q.
e R can scratch all other substances.

(i) Arrange the four substances in order of increasing hardness.

(i) Which of the four substances (P, Q, R and S), is most suitable for
making the trophy?

.......................................................................................... [1]

When a space shuttle re-enters the earth’s atmosphere, a lot of heat is
generated due to friction with air. The material used in (a) (ii) was also used
to produce the outer shell of the space shuttle shown in Fig 25.1.

List two other characteristics other than hardness, which this material
should have to make it suitable for this use.
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26 Fig 26.1 shows a key used to classify four materials: ceramics, fibres, metals,
and plastics.

Maieﬁal
Gunducls electricity?
ngh melting point?
"f'es No
I[II]
: Can be moulded
into shapes before
solidifying?
Yes / \ Mo
‘[iii] | (iv)
Fig. 26.1
(a) Classify the four materials by filling in the blanks in Fig 26.1. 2]

(b) Describe one disadvantage of using ceramics to make vases.

(c) Fibres are used to make cloth.
State a physical property of fibre and explain why it is suitable for this
usage.
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27 Fig 27.1 shows two beakers of water, beaker A and beaker B. Each beaker

contains a cube of ice at different locations. The ice cube in beaker A is attached
to a sinker, which keeps it at the bottom of the beaker at all times.

\ / \ /

| ice

water | 4

ice wrapped : sinker —1__ water
nvire |y
——

beaker A beaker B

Fig 27.1

(@) Explain why ice, when placed at the bottom of the beaker, does not cool
the water as effectively as when it is floating on the water.

(b) Fig 27.2 shows two identical metal teapots. One is black on the outside,
while the other is white on the outside. The teapots are not in contact with
each other.

Both teapots are filled with the same amount of boiling water. State and
explain which teapot will cool faster?
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(c) Carol’s friend complained that the coffee was too hot, so Carol suggested

pouring the coffee into a saucer. Explain how this method will help cool the
coffee quickly.

.................................................................................................. [2]
28 Fig 28.1 shows a ray of light being refracted at point A on a semi-circular glass
block.
(a)
.................................................................................................. [1]
(b) State the angle of incidence and angle of refraction at point A.
angle of incidence = .................. °
angle of refraction=.................. ° 2]
(c) What happen to the speed of light as it enters into the semi-circular glass
block at point A? Circle the correct answer.
slows down / no change / speeds up [1]
29 State the law of reflection.
.......................................................................................................... [1]

End of Section B
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Section C
Answer all questions in the spaces provided.

30 Fractional distillation is an advanced version of simple distillation where two liquids of
differing boiling points can be better separated. During fractional distillation, the liquid
with the lower boiling point (BP) will distill out completely first, followed by the liquid
with the higher boiling point. In the set up below, a mixture of water and ethanol
(BP=78°C) is being separated by fractional distillation.

thermometer —
water out
7
X
fractionating o
column i
o

i
water in

|
| —

- distillate

ethanol-water S
mixture

Fig 30.1

(a) State the main process occuring in the apparatus labelled X.

(b) Explain why boiling chips are present in the round-bottomed flask.



(c)

(d)

19 GMS(S)/LSS/EOY/2018/1E

The graph below shows the temperature-time graph of the thermometer

reading.
temperature /° C
A

100

78

P time
Fig 30.2

Describe what is happening in the experiment during segments AB and
CD of the graph.

Draw a labelled temperature-time graph of the fractional distillation of a
mixture of hexane (boiling point = 68°C) and acetone (boiling point = 56°C).

temperature / ° C
A

P time [2]
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31 In the extraction of iron, iron (Ill) oxide is reacted with carbon to produce iron and
carbon dioxide. The equation for the reaction is:

2Fe203 + 3C — 4Fe + 3CO2

(a) Classify the above four substances as elements or compounds.

(b) Describe a method to separate a small sample of a mixture of iron filings
and iron (lll) oxide.

.................................................................................................. [2]
32 A triangular card with edges A, B and C is placed in front of a plane mirror as
shown in Fig 32.1.
plane mirror
C
A
/
)y
B
l
Fig. 32.1
(@) Draw the image of the triangular card as seen by the eye and label the
edges A, B  and C’ respectively. [1]

(b) Complete the ray diagram in Fig. 32.1 with two light rays leaving point A.  [2]
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(c) Javier describes the image formed by a plane mirror to be ‘inverted’, while
Jane describes it to be ‘laterally inverted’.

State who is correct and explain the meaning of the term ‘laterally inverted’.

(d) Describe two other characteristics of an image formed by a plane mirror.

33 Fig 33.1 shows an ambulance used by the Singapore Civil Defence Force. Peter
pointed out the word ‘AMBULANCE' is printed wrongly.

Photo: ST

Fig 33.1
(@) Do you agree with Peter? Give a reason to support your answer.
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(b) The ambulance is 5.0m behind the eyes of the driver in a car. The driver is
looking at the side mirror placed 1.2m in front of him as shown in Fig 33.2.

1.2 m 5.0m
“——>e

Fig 33.2

Calculate the distance of the image of the ambulance to the driver’s eyes.

distance=.................. m [1]

(c) The driver has a circular-shaped mirror affixed on his side mirror as shown
in Fig 33.3. He claims that this mirror helps him to have a better view of his
surroundings.

circular-shaped
mirror

Fig 33.3

(i) What type of mirror is this circular-shaped mirror?

(ii) Explain how this mirror helps the driver to have a better view of his
surroundings.
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34 (a) Define conduction of heat.

......................................................................................................... [1]
(b) Fig 34.1 shows a pot specially designed for efficient cooking. It is made of
a type of metal known as stainless steel. Its handles are also made of
stainless steel.
Fig 34.1
(i) Explain why metal is chosen to be the material for the pot.
....................................................................................... [1
(i) Explain why the handles should not be made of metal.
....................................................................................... [1
(i)  Suggest a suitable material for the handles and explain your choice.
[2]
35 Describe how a displacement can is used to measure the volume of a large
irregular object that sinks in water.
.......................................................................................................... [3]

End of paper
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Section A (30 marks)

1 Fiona was tasked by her teacher to carry out an experiment. In the experiment, she
placed a cup full of water and an identical cup full of alcohol near a window. A few hours
later, Fiona observed that both cups had lesser volume of liquid than before and that
the volume of alcohol remaining was much less than that of water.

What was the main aim of the experiment?

to investigate the amount of evaporation of the two liquids

to investigate the factors involved in evaporation

to investigate whether all liquids would evaporate

to investigate which of the two liquids would evaporate faster

oo w>»

2 What is the correct reading of the vernier calipers as shown?

1

2
||||\||||\|||| e
||||I||||||
0 5 10

1.44 cm
1.45 cm
1.54 cm
1.55 cm

OO w>»

3 The table shows the densities of three substances.

substance density in g/cm?
mercury 13.6
corn oll 0.9
milk 1.03

Which of the following statements is correct?

corn oil will float on milk but sink in mercury
mercury will float in both corn oil and milk

milk will float on mercury but will sink in corn oil
milk will sink in both mercury and corn oil

OO w>»
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4 Which of the following statements is true about substances that are liquids at room
temperature?
1 Their boiling point is above room temperature.
2 Their boiling point is below room temperature.
3 Their melting point is above room temperature.
4 Their melting point is below room temperature.
A 1 and 3 only
B 1 and 4 only
C 2 and 3 only
D 2 and 4 only
5 Which of the following shows an element, a compound and a mixture?
element compound mixture
A boron bronze copper
B carbon monoxide magnesium oxide milk
C nitrogen gas water fizzy drink
D sodium air water
6 Which of the following diagrams represents only the molecules of a compound?

A Cc

©
° O

B D

@;%; @%@@

O

O

&
%69
&

@O
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7 The diagram shows a unicellular organism, Euglena.

fagellum eyespot

chloroplasts

cell membrane

Which structure in Euglena is the likely reason why it does not need to consume any

food?

A chloroplasts
B flagellum

C nucleus

D vacuole

For questions 8 and 9, refer to the diagram below.
Daniel sets up the apparatus as shown in the diagram.

paper

- ink sample

liquid

8 Daniel is trying to find out

how many pigments are present in the ink

how long it takes for the liquid to move up the strip of paper
the quantity of each pigment present in the ink

whether the pigments will react with each other

o0 w>»
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11

12

Which of the following conclusions could be made if the ink drop remains intact?

The ink drop is not in contact with the liquid.

The pigments in the ink are probably not soluble in the liquid used.
The pigments vapourise, they cannot be seen.

The strip of paper is too thin for the pigments to spread out.

oo w>»

In order to make lollipops, a manufacturer needs to dissolve sugar cubes in water to
obtain a sugar syrup. His current machine heats the mixture of all the sugar cubes and
water to a temperature of 50°C. A staff worker then stirs it until all the sugar has
dissolved.

How can he shorten the time in preparing the sugar syrup?

increase the size of the pot containing the water
reduce the amount of water used

reduce the temperature of the water

use smaller sugar cubes

oo w>»

A fisherman sees the image of a fish and wants to use a spear to catch it.

Where should he aim to make a direct hit?

above and slightly behind the image
above and slightly in front of the image
below and slightly in front of the image
directly above the image

OO w>»

A mirror is tilted at an angle of 35° to a bench. A ray of light is directed so that it hits the
mirror at an angle of 25° to the surface of the mirror.

mirror

What is the angle of reflection?

A 25°
B 35°
C 65°
D 120°

1E Science Section A EOY 2018 Hua Yi Secondary School



13 Which statement provides the best evidence that matter exists as tiny particles moving

at random?

A A small mass of water can produce a much larger volume of steam.

B Air can be readily compressed

C Metals can conduct electricity.

D When a bottle of ammonia is opened, the pungent smell is quickly detected

in all parts of the room.

14 Which of the following shows the correct properties of the images formed by the 2 types
of curved mirrors?

convex mirror concave mirror
A diminished magnified
B magnified magnified
C magnified diminished
D magnified virtual

15 A particle, P, has the following structure.

0@ @ proton

.89 O neutron

Which of the following statements about P is true?

A P has an atomic number of 4.

B P has a mass number of 10.

C P loses one electron to form a stable ion.

D P is found in Period 1 of the Periodic Table.
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16 Which of the following graphs shows the number of electrons in the outermost shell of

an atom plotted against the proton number for the first ten elements in the Periodic
Table?

BN
o
1

2 4

in outermost shell

number of electrons
in outermost shell

N
number of electrons

0 2 4 6 8 10 0 2 4 6 8 10

proton numbers proton numbers
= D
» = 101 . g3 104
c O e _g
oL gl 5 2 8+
"3 2 f9) 8
38 6] 2E °
Y— £ ° o 4 1
° o 4 5 "g
- = o )
23 21 Ec ?
E c -— 2 VAN
2 0 2 4 6 8 10 0 2 4 6 810
proton numbers proton numbers

17 Peter holds a picture of a fish in front of a plane mirror.

top &

What does the reflection of the fish look like?

bottom

A C
B D
= K| (>
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18 A girl stands at a distance of 3 m in front of a plane mirror. A boy stands at a distance

of 4 m behind her.

What is the distance between the boy and the image of the girl?

A Tm
B 4m
C 10m
D 14 m

19 Three surfaces of a large block are painted with white, yellow and red as shown.

white

yellow

red

Which of the following correctly shows the colour changes under blue light?

white surface yellow surface red surface
A blue black black
B blue white red
C white black white
D white yellow black

1E Science Section A EOY 2018
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20 The diagram shows a ray of white light enters a prism.

b —» X
white light Y
What colours are X and Y?
X Y
A red violet
B red indigo
C indigo red
D violet red

21 20 cm? of liquid A is poured into 30 cm?® of liquid B. If there is no loss of either liquid,
why is the total volume less than 50 cm3?

A
B

o

D

The liquid particles attract each other and reduces the volume.

The particles in the liquid move slower and arrange themselves in fixed
positions, reducing the volume.

The total mass of the mixture increases which compresses the liquids into a
smaller volume.

There are spaces between the particles. Hence, the smaller particles of one
liquid fill the spaces between the larger particles of the other liquid.

22 The table shows the positions of four elements in an outline of the Periodic Table.

] m v VvV VI Vil 0

P R

Q

S

Which statement is correct?

OO w>»

P forms an ion with a charge of -2.

P and Q have similar chemical properties.
R and S are in the same period.

Q is a metal while R is a non-metal.
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23 The table shows the number and the type of atoms in one molecule of different

compounds.

Which of the following is not correct?

10

chemical formula

number of atoms

type of atoms

ooOow>»

HCI
CF4
H2NO3
CeH12056

2

)

)
24

2

2
3
3

24 Which of the following correctly describes the heat change for the different processes?

evaporation freezing melting
A heat absorbed heat absorbed heat absorbed
B heat absorbed heat lost heat absorbed
C heat lost heat absorbed heat lost
D heat lost heat lost heat lost
25 What are the relative mass on the proton, neutron and electron?
proton neutron electron
A 1 1 1
1840
B 1 1 1
180
c 1 1 1
180
D 1 1 1
180 1840 1840

26 A newly found atom is assigned with a chemical symbol as shown below.

Which of the following data is correct?

s Ab

no. of protons

no. of electrons

no. of neutrons

ooOow>»

95
95
95
95

235
95
235
95

235
235
140
140
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27 Which resource(s) are constantly recycled to maintain life on earth?

carbon energy
A 4 v key
B v x
Cc x v v’ recycled
D x x x not recycled

28 The diagram shows energy flow in a food web.

2 4
/S N/ N
sunlight ——w= 1 — 3 —= §

Which number represents an organism that eats both plants and animals?

oo w>»
o~ wN

29 The diagram shows part of a food web in the temperate grasslands.

W

| \‘\\.. I ‘“’\Q\‘
l \‘ - L o
[ \ @
\ \ RN
f//fr \ / \\
(7 i/ ~ \L . / \\\
W LY ? 1%

How many primary consumers are shown in this food web?

oo w>»
AWN =
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12
30 The diagram shows four food chains.
sun
rice grass waterweed maize

Lz s

] cow\ fish 4

man

Which chains make the most efficient use of solar energy?

A 1and 2
B 1and 4
C 2and 3
D 2and 4

End of Section A
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Section B (40 marks)
Short Structured Questions
Answer all the questions in this section.

1 Fig. 1.1 shows the electronic structures of six atoms.

A B E F

& OOy & O o

Answer the following questions by choosing from the structures A, B, C, D, E or F.
You can use each structure once, more than once or not at all.

Which structure represents

(@) an atom in Period 3 of the Periodic Table,

(b) an atom containing six protons,

(c) an atom with a complete outer shell of electrons? [3]

[Total: 3]

2 (a) Read the following passage and answer the questions below.
Sweeteners and flavourings are added to a bottle of liquid medicine to cover
up the taste of the medicine so that it is more pleasant to take. When left

standing, a layer of particles settles to the bottom of the container. Hence,
patients are advised to shake the bottle of medicine before taking it.

(i) State whether the liquid medicine is a solution or suspension. Support
your answer with evidence from the passage.
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(ii) Describe another method you would use to support your answer in

(a)(i).
........................................................................................................... [2]

(iii) Comment on the density of the layer of particles as compared to the
rest of the mixture found in such liquid medicines.
........................................................................................................... [1]

(iv) Is this liquid medicine a homogeneous mixture or a heterogeneous
mixture?

Explain your answer.
........................................................................................................... [2]
(b) Stainless steel is an alloy which contains mainly iron and small amounts of
carbon, chromium and nickel.

There are three main types of stainless steel:

Austenite stainless steels make up over 70% of total stainless steel

production. They contain a maximum of 0.15% carbon, and a minimum of

16% chromium.

Ferritic stainless steels are less expensive. They contain between 10.5% and

27% chromium and very little nickel.

Martensitic stainless steels contain chromium (12—-14%), molybdenum (0.2—

1%), nickel (less than 2%), and carbon (about 0.1-1%).

(i)  From the information given above, state one property of stainless steel
which shows that it is a mixture.
.......................................................................................................... [1]

(ii) Suggest another property that you would expect of stainless steel
because it is a mixture.
.......................................................................................................... [1]

[Total: 8]
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3 Fig. 3.1 shows a food web for a habitat in United Kingdom.

kestrels

fleas

\ ks

mouse goldfinches aphids

wrens

,,,g

/N

caterpillars

i il BN

grass ivy

Fig. 3.1

oak tree s

(@) Circle a food chain which shows four trophic levels in Fig. 3.1.

(b) The oak tree is known as a producer. Why is it called a producer?

(c¢) Explain why food chains are typically short.

(d) State and explain two effects on the food web if all the oak trees are killed

by a viral disease.

1E Science Section B&C EQY 2018
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4 (@) Fig. 4.1 shows the position of an object, (labelled O), placed in front of a plane
mirror. The position of an eye is also shown.

LT rrrrd
[HNEEENEEE AN
JEEEEEEEEEEREEEE
- .
plane mirror
-
3
eye
[
— [
— “
1~
L
“
1
3
o
[
-
#
L~
4
#
[
-
“
1~
5
L~
L4 ;
! -
object O
F
o
i
Fig. 4.1

(i) Mark the position of the image of the object O and label the image I. [1]

(ii) Draw the path of two light rays which leaves the object and which is
reflected at the mirror into the eye. [3]

(iii) State two characteristics of the image formed in the plane mirror.

1E Science Section B&C EOY 2018 Hua Yi Secondary School



(b) Fig. 4.2 shows a setup to demonstrate refraction of light through a glass block.

o,
W reflected ray

]
i,
!
1
i

?% glass block
Sy o
R, ~<eny
Fig. 4.2

(i) Why does refraction of light occur in the glass block?

(ii) Is the emergent ray as bright as the incident ray? Explain your answer.

[Total: 9]

5 Gallium is an element in the Periodic Table. It has the following physical properties:
e its melting point is 29.8°C.
e its boiling point is 2204°C.

(@) What is the state of gallium at room temperature of 25°C?

................................................................................................................... [1]
(b) Describe the motion and arrangement of particles in gallum at room

temperature of 25°C.

..................................................................................................................... [2]
(c) What will happen to solid gallium when held in the palm of a hand?

(Assuming temperature of a healthy human body is 37°C.)

..................................................................................................................... [1]
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(d) Show the change in the arrangement of particles during the process in 5(c).

(2]
[Total: 6]
6 Dawn heated liquid X from room temperature until it becomes a gas. Fig. 6.1 shows
the heating graph of liquid X.
temperature/°C
4
250—
200 S
150+
R
100
Q
501
0 I I i I I i I i 7 time/min
1 2 3 4 5 6 7 8 9
Fig. 6.1
(@) With reference to Fig. 6.1, state
(i) the boiling point of liquid X;
.......................................................................................................... [1]
(ii) the time taken when liquid X undergoes boiling.
.......................................................................................................... [1]
(b)  Which part of the graph (Q, R or S) do the particles
(i) exist only in the liquid state?
.......................................................................................................... [1]
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(ii) have the most amount of kinetic energy?

(c) Explain why the temperature remains constant from the 2" to 6" minute of
the heating process.

(d) Dawn concluded that Fig. 6.1 shows the evaporation of liquid X. She
explained that the processes of boiling and evaporation are the same as both
involve changing the state of a substance from liquid to gas.

Using information from Fig. 6.1, provide one example to explain why her
statement is incorrect.

[Total: 8]
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Section C (30 marks)
Free Response Questions / Data-Based Questions
Answer all questions.

7 John Dalton, JJ Thompson, Ernest Rutherford and Niels Bohr are some of the greatest
scientists devoted to the discovery of atomic science. From their discovery of atom, they
create models to explain the atomic structures as shown in Fig. 7.1.

O,
O Q)
Thompson Rutherford Bohr
model model model
Fig. 7.1

One common rule derived from their models which followed until today was that all
atoms are electrically neutral particles.

(a) Explain why all atoms are electrically neutral.

..................................................................................................................... [2]
(b) State one similarity and two differences of the models shown in Fig. 7.1.
(i) one similarity
............................................................................................................ 1]
(ii) two differences
............................................................................................................ [2]
(¢) JJ Thompson also deduced the formation of a positively charged atom. He
explained that atom such as lithium will lose its negatively charged sub-
atomic particles to form a positive ion.
(i) Whatis the name of a positively charged ion?
............................................................................................................ 1]
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(ii)  Draw the structure of a lithium ion.

(2]
(d) A recently discovered element, M, has a proton number of 88 and a mass
number of 188. Deduce the number of protons, electrons and neutrons in
an atom of element M.
.................................................................................................................. [2]

[Total:  10]
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8 Fig. 8.1 shows the experimental set-up for a separation in the laboratory.

water in
N Liebig condenser
\7/" /
thermometer /_‘ l
Y
round Hi
bottom flask water out
porcelain chips—
X
/ heat
Fig. 8.1

(@) (i) Whatisthe name of the separation technique shown in the diagram?

............................................................................................................ 1
(ii) Identify two mistakes present in the experimental set-up shown in
Fig. 8.1.
............................................................................................................ [2]
(b) What is the purpose of the porcelain chips in the flask?
................................................................................................................... [1
(c) This separation technique can be used to obtain liquid X from sea water.
Identify liquid X and suggest how you would determine that liquid X is a
pure substance during the separation.
................................................................................................................... [2]
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(d) Name another way which can be used to obtain liquid X from seawater.

..................................................................................................................... [1]
(e) The table shows the properties of three substances.
substance effect of heat adding water adding alcohol

X no reaction dissolves dissolves

Y decomposes dissolves insoluble

4 no reaction insoluble dissolves
Substances X, Y and Z are mixed.
Starting from the mixture, briefly describe how you would obtain a dry
sample of X, Y and Z.
................................................................................................................... [3]

[Total: 10]
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9 Fig. 9.1 shows the changes in the size of the prey and predator population in a
lake over six years.

population size

A
Key
— X
—— Y
| | | | ] l > vear

2010 2011 2012 2013 2014 2015

Fig. 9.1

(@) Which curve, X or Y, represents the prey? Explain your answer.

..................................................................................................................... [1]
(b) An ecologist who studied the lake found that there was an increase in the

population of producers from 2011 — 2013.

Suggest how the producer population affects the prey population and the

relationship between the prey and producer.

..................................................................................................................... [2]
(c) Describe and explain the relationship between populations X and Y.

..................................................................................................................... [2]
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(d) Fig. 9.2 shows the changes of the percentage of dissolved oxygen in a lake
during different times of the day.

percentage of dissolved oxygen (%)

A

I ! » time of day
sunrise sunset sunrise

Fig. 9.2

(i) Name the process which released oxygen into the water of the lake.

.......................................................................................................... [1]
(ii) Describe the changes in the percentage of dissolved oxygen in the

lake as the day progresses.

............................................................................................................ [2]
(iii) Explain your answers in (ii).

............................................................................................................ [2]

[Total: 10]

End of Paper
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PAPER 1 Answers
Section A (30 marks)
1 2 3 4 5 6 7 8 9 10
D A C B C A D
11 12 13 14 15 16 17 18 19 20
C C D A C C C C A A
21 22 23 24 25 26 27 28 29 30
D D C B A D B A C B
PAPER 2 -Answers
Section B & C(70 marks)
(@ |C 1
(b) | B 1
() |A 1
(a)(i) | Suspension 1
Allayer of pafticles settles o the’bottom of the container.
(i) | Filtration /uSe toughidight
to obtain the galid particles left on the filter paper. 1
1
R: evaporation
(iii) | The layer of particles is denser/higher so it sinks to the bottom of the
liquid medicine.
R: larger/heavier 1
(iv) | Itis a heterogeneous mixture as the density, taste and colour are not the

same throughout/not uniform/layer of particles at the bottom of the
container

R: insoluble particles

(b)
(i)

The components in stainless steel are not mixed in any fixed composition.

(ii)

The components in stainless steel can be separated by physical
methods.

No chemical reaction takes place when stainless steel is made.




Stainless steel has the properties of its components.

Range of boiling point/melting point

R: broken down into simpler substances by chemical means

3 | (a) Any one: 1
Weed - aphids > wrens - kestrels
Ivy > aphids - wrens - kestrels

Oak - aphids - wrens - kestrels
Oak - caterpillars > wrens - kestrels

(b) It make its own food from light energy/ make their own organic matter

(c) 90% of energy is lost due to cellular respiration, lost in metabolic/ | 1
biological waste products.

Resulted in only 10% is energy transfer from one trophiclevelto another. | 1
There would be inefficient/not enough energy to sustain Iohg food chain.

(d) Decrease population of caterpillar as no more source of food. + 2
Decrease population of aphids because one less source of food and
more wrens will feed on-aphids at the same®ime.

Decrease population in'wrens due to decrease populationtef caterpillar

and aphids
4 | (a)() 4
. ‘ RS HHH
= \i“ i
& plane mirror
4
17
S g ’ 1 mark for image i
H -
. / 2 marks for rays with |1
; arrows i
’7E : 1 mark virtual rays E
7 <
2 7 N
% E ]
2 E - |
a & 7 o
- Object O
(a) Virtual/equal distance between object and mirror as image and 2
(iii) | mirror/same size as object
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(b)(i) | Refraction of light occurs because light travels from a less dense 1
medium, air, to a denser medium, glass block/change in speed of light
ray as it moves in different medium.

(b) No, the emergent ray is less bright than the incident ray. 1
(i) This is because some of the light is reflected when it hits the glass block. | 1
/The glass block absorbs some of the light that is passing through it.

5 | (a) Gallium is solid at room temperature of 25°C

(b) Particles of gallium are regularly arranged and closely packed.

They vibrate about their fixed position. 1
(c) It will melt. 1
(d) 2

- Solid must be regularly arranged.
- Liquid must be irregutarly arranged>

6 | (a)(i) | 150 °C

(i) | 4 minutes

(b)(i) | @

(i) |S

(c) During-the process’ of boiling, heat d@bsorbed by the particles is used to
avercome theforées of attraction between the particles.

(d) Evaporatigririsa‘siow proggss’but boiling is a fast process where liquid X
only teok 2 minutes té\béCome a gas.

N I N Y N S N I N N

Evaporation-geeturs at any temperature below the boiling point but boiling
only ocetw8 at the boiling point where the temperature remained constant | 1

at 150°C.
1
[Any one]
R: no supporting data
7 | (a) All atoms have equal numbers of positively charged protons and 1
negatively charged electrons.
All atoms are neutral because there is no net charge. 1

(b) All three atomic models consist of positive and negative charged | 1
(i) particles.

(b) Rutherford’s model and Bohr’s model are made up of positive, negative | 1
(i) and neutrally charged particles while Thompson’s model lacks neutrally
charged particles.
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Bohr's model has electron shells where electrons are located on it while | 1
Thompson’s model and Rutherford’s model both lack electron shells.

(c)(i) | cation 1

(c)
(ii)

(d) protons= 88, electrons= 88 1
neutrons=100 1
8 | (a)(i) | simpledistillation/distillation 1

(i) The bulb.“of the thermometer should be above the entrance of the | 2
condenser / next to the spout of the round bottom flask.

The Liebig condenser should tilt downwards into the conical flask.
Water in the Liebig condenser should enter from the lower inlet and flow
out from the higher outlet.

The conical flask should not be stoppered.

[Any two]
(b) Ensure smooth boiling 1
(c) Liquid X is Pure / distilled water 1
boiling point remains constant at 100°C 1

[No marks for “water”]
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(d) reverse osmosis 1

(e) Add alcohol to the mixture, as Y is insoluble, it remains as residue + filter | 1

toremove Y.

Collect the filtrate and evaporate to remove the alcohol added. 1
Add water to the residue + filter to remove Z as residue.

evaporate the filtrate to obtain X 1

Add water to the mixture, as Z is insoluble, it remains as residue + filter

to remove Z. 1
Collect the filtrate and do crystallisation to remove the alcohol added.+
add alcohol to the obtained solid 1
Filter to remove Y + evaporate the filtrate to obtain X
1
9 | (a) Curve Y 1

This is because the population of preys outnumbers/i& mofe than the | 1
population of predators

(b) Since there is an increase in the population of#ftedtigErs, thiis.mé€ans that | 1
there will be more food for the preys.

Therefore, the population of preys would incfease.

(c) As population Y increases;-population X increases.

This is\because as thepopulation of preys increasesthere is more food | 1
for’the predators. Therefore, the population of predators increases as

well.
(d)() | photosynthesis 1
(i) percentage of dissolved oxygetrincreases during the day; 1
percentageé ‘of dissolved oxyfgén decreases during the night; 1

(iii) Dh@;ﬂ{e d& ‘the"rate of photosynthesis is higher than respiration as | 1
water plan ry out photosynthesis in the presence of light energy (day
time) @?vaqen released as by-product;

During the night, water plants do not carry out photosynthesis due to the
absence of light energy; however, respiration still takes place at night 1
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Section A

Answer all the questions in this section in the Answer Sheet provided.

The total mark for this section is 30.

Which is an example of a benefit from technology?

developing tsunami early-warning systems
developing dangerous micro-organisms for biological warfare

developing nerve gas for use in a terrorist attack

OO0 W >

creating computer viruses to spread on the internet

Refer to the paragraph below and answer Questions 2 and 3.

Patrick believes that green plants exposed to lights of different colours will grow at different
rates. He decides to perform an experiment by placing three pots of green plants under
lights of different colours for a period of two weeks. Patrick measured the original heights
of the green plants and left them to grow. During the two weeks, he measured the height
of each green plant in the three different set-ups every day. The experiment ended

thereafter.
Which stage of the scientific method is not present?
analysis of results

making observations

proposing hypothesis

OO0 m >

recording of results
Which is the most suitable instrument for measuring the height of the plant?
metre rule

Vernier calipers
beam balance

O o0 w >

electronic balance
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4  The diagram shows a hazard symbol on a chemical bottle.

What would be the harmful effect if the person does not handle the substance properly?

3

The substance can cause explosion because it can burst into flames easily.
The substance can cause irritation to the skin and respiratory system.

The radiation from the substance destroys the person’s body cells and tissues.

o0 W >

The substance can cause severe damage to body parts.

5 Which sequence of actions is the correct method to light a Bunsen burner?

I light the flame
Il turn on the gas tap
[l close the air hole

IV open the air hole

L1 1V,
IV, 1, 1, 1
i, 1,11, 1V
i, 1,1, 1V

o o0 w >
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6 What are the characteristics of a luminous flame?

| Itis clean.
Il It is smoky.
[l Itis unsteady.

IV Itis very hot.

land IV
[l and Il
II'and IV
[l and IV

o0 W >

7  What is the volume of the liquid in the measuring cylinder below?

Q
Bw

:

20

A 280cms3 B 29.0cm? C 300cm? D 320cm?
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8 Jack used the Vernier calipers to measure the external diameter of two identical coins.

cm
1 2

||||||||||’||||l
IIIIIIIIIII
0 5 10

What is the external diameter of one coin?
A 0.62 cm B 0.67 cm C 1.24 cm D 1.34 cm

9 The table shows the densities of four different materials.

material density (g/cm3)
gold 19.3
platinum 21.5
aluminium 2.7
iron 7.9

Given that mercury is a liquid at room temperature and has a density of 13.6 g/cm?3, which

material will float or sink in mercury?

float sink
A aluminium, gold platinum, iron
B aluminium, iron gold, platinum
C gold, platinum aluminium, iron
D platinum, iron aluminium, gold
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10 The Venn diagram is used to classify some materials.

high
melting
point

Which object has the properties of X?

ceramic pot
metallic spoon

fishing line

OO0 W >

plastic cup
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11 The graphs show the changes in length of two different metals when temperature

changes.

length metal X
A

metal Y

. temperature
With reference to the graphs, which statement is false?
Both metals expand uniformly when temperature increases.

Metal Y contracts more than metal X for the same decrease in temperature.

Metal X expands more than metal Y for the same increase in temperature.

OO0 W >

The two metals expand and contract by different amounts for the same change in

temperature.
12 Which separation technique is used to obtain NEWater in Singapore?
chromatography

filtration

reverse osmosis

(o BN R ve B

distillation
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13 A very old painting has been sprayed accidentally with new paint.

Which solvent could be used to remove the new paint without damaging the original

painting?
old paint new paint
A | insoluble in solvent insoluble in solvent
B | insoluble in solvent soluble in solvent
C soluble in solvent insoluble in solvent
D soluble in solvent soluble in solvent

14 Some sand has been mixed with solid copper(ll) sulfate crystals, which are soluble in
water.

What is the correct order to separate copper(ll) sulfate from sand?

dissolve, filter, evaporate and crystallise
evaporate, filter, dissolve and crystallise

filter, dissolve, evaporate and crystallise

oo w >

evaporate, dissolve, filter and crystallise
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15 The diagram shows a chromatogram of six different samples.

16

o $

9
1 2 3 E 5

Which statement about the six samples is correct?

A

Samples 1 and 3 are from the same source because both contain only two °
substances.

Samples 2 and 5 are from the same source because both contain substances that
travel the same distance on the chromatogram.

Samples 4 and 6 are from the same source because both contain only one
substance.

Samples 2, 4, 5 and 6 are from the same source because all contain only one

substance.

Which statement is incorrect about the cell wall?

oo w >

It is a thick layer surrounding the cell membrane.
It is a partially permeable membrane.
It is made up of cellulose.

It supports the cell and gives it a regular shape.



17

18

19

20

10

Which statement is true?

A cell is a basic unit of animals only.
A unicellular organism does not need a nucleus to function.

A multicellular organism has more than one cell in its body.

OO0 W >

Plant cells and animal cells only differ in terms of the presence of a cell wall.
What is the correct order of organisation in a plant?
leaf — photosynthetic cells — leaf tissue — shoot system

root hair cell — transport tissue — root — transport system

reproductive system — reproductive cells — flowers — fruit

OO0 W >

root tissues — root cells — root system — root

The diagram shows a typical animal cell.

Which structure is the site of most of the cell’s activities?

Which statement about particles does not happen during freezing?

Particles are more closely packed.
Particles overcome the strong attractive forces.

Particles vibrate slower.

OO0 W >

Particles are arranged into fixed positions.



21

22

23

Which process involves a change of state from solid to gas?

A  condensation
B boiling

C freezing

D sublimation

Substance X melts at 44 °C and boils at 280 °C.

Which diagram the correct arrangement of the particles of substance X at 149 °C?

A B
000800
90600’
00
O

The diagrams show the spacing between the molecules of a substance at two different

temperatures.
105 °C

@,

Which is most likely the melting point and boiling point of the substance?

C

155 °C

D

© ®

O

QQ

melting point/ °C

boiling point/ °C

95
100
110

115

O o w >»

165
150
160

125
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24 Which statement about chlorine-35 is true?

It has 17 neutrons and 18 protons.
It has 17 electrons and 18 protons.

It has 17 protons and 17 neutrons.

OO0 W >

It has 17 protons and 18 neutrons.

25 Which substance is made up of three different types of elements?

A CO2

B CHsCOOH

C C2HsCOONa
D 2ZnO

26 What is best used to determine the identity of an element?

number of neutrons
number of protons

number of electrons

o o0 w >

atomic mass

27 Mr Lee decided to install a security mirror in his shop after he found out that several items
in his shop had been shoplifted.

Which type of mirror is most suitable for a wider field of vision?

concave
convex

plane

(o B R ve B

wavy
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28 Aray of light is incident on a mirror that is placed 30° to the bench.

What will be the angle of reflection?

What will be the angle of reflection?

A 20° B 30° C 50° D 70°
29 What causes a swimming pool to appear shallower than its real depth?
reflection of light only

refraction of light only

both reflection and refraction of light

OO0 wm >

mixing of coloured lights
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30 The diagram shows a ray of light, PQ, incident on a rectangular glass block.

Which ray A, B, C or D, shows the path of the emergent ray?
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Instructions to students:

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO.

1. This paper consists of three sections:
Section B has 8 structured questions. (40 marks)
Section C has 3 structured questions. (30 marks)
2. Answer all the questions for Section B in the space provided.

Answer all three questions for Section C in the space provided.
The last question is in the form of an either/or and only one of the alternatives should
be attempted.

3. The intended marks for questions or parts of questions are givenin [ ].

4. The use of a scientific calculator is allowed. All necessary steps must be shown.

5. The Periodic Table is provided on page 22 of the paper.

This Question Paper consists of 22 printed pages including this page.
[TURN OVER]

Setter: Mr Soh Joon Wei
Vetter: Ms. Yeo Yee Teng and Mr Lee Hon Yen
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Section B

Answer all the questions in this section in the spaces provided.

The total mark for this section is 40.

B1 The diagram shows a scene in a Science laboratory.

student A

_ student D
studentB | — -

. ==

Each of the students A, B, C and D has violated a laboratory safety rule. Explain what

h\\ ]

each student has done wrong.

SHUG N A e
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[Total: 4]
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B2 John conducted an experiment using coffee beans and finely ground coffee powder in two
separate beakers to see which coffee can dissolve faster. He measured the result of his

experiment using a stopwatch. The experimental set-up is as shown.

stirrer
(stir 5 times)

stirrer
(stir 5 times)

20 cm? of water
at 70 °C

20 cm? of water
at 70 °C

10 g of coffee powder
made from the same
type of beans

~ 10 g of coffee beans

(@) Suggest the conclusion of the experiment. Explain your answer.

.......................................................................................................... [2]
(b) Identify one of each variable from the experiment:

(i) independent variable
................................................................................................... [1]

(ii) dependent variable
................................................................................................... [1]

(iii) constant variable
................................................................................................... [1]

[Total: 5]
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B3 The table below shows some properties of unknown substances.

(a)

(c)

conductor of

substance colour melting point / °C | electricity at room
temperature
A white 42 — 44 no
B silver 962 yes
C yellow 115 no
D white 2852 no
E grey 650 yes

Which substances are metals?

Which substance is impure? Use information from the table to explain your answer.
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(d) A student heated substance E and obtained substance D.
Is this a physical change or chemical change? Use information from the table to

explain your answer.

[Total: 6]



B4 (a) (i) Define the term molecule.

(ii) Using water as an example, draw and label a molecule of water in the box

below.

[2]

(b) Describe two differences between compounds and mixtures.

[Total: 5]
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B5 The figure shows part of the Periodic Table. The location of the elements Q, R, S, T and

U on the Periodic Table are labelled as shown below.

Select from the letters (Q, R, S, T, U) above, an element which fits each description. Each

letter may be used once, more than once, or not at all.

(a) Identify the elements that are in the same period.

(b) State one difference in the physical property of the elements you have identified in

(a).
.......................................................................................................... [1]
(c) Identify the element(s) that have similar chemical properties.
.......................................................................................................... [1]
(d) Identify the element(s) that supports burning of substances.
.......................................................................................................... [1]

[Total: 4]
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B6 The diagram shows an animal cell and a plant cell.

(a)

(b)

(c)

Label on the diagram the names of the parts of the cells. [2]

Compare and describe one similarity and one difference between an animal cell and

a plant cell.

[Total: 5]



B7 (a)

10

Complete the table with the help of the Periodic Table.

name of molecule

chemical formula

number and names of atoms

phosphorus trichloride PCls 1 phosphorus and 3 chlorine atoms
dichloromethane CH2Cl2
caffeine CsH10N4O2

2]

(b) The diagrams show some particles in four different substances P, Q, R and S.

O & | “o L | ©
OOOO ‘ (IEDOO 8 ErE
P Q R s

Write down the letter(s) (P, Q, R, S) that fit the each of the following descriptions.

Each letter may be used more than once.

(i) two different elements

(ii) two different compounds

(iii) one element and one compound




11

B8 Two atoms, A and B are shown.

3. . 3, -
Li LI
atom A atom B

(a) Describe the differences in atomic structure on the two atoms above.

.......................................................................................................... [2]
(b) Explain whether atoms A and B are electrically neutral.
.......................................................................................................... [2]
(c) Label the parts of the atom below.
[2]

[Total: 6]
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Section C

Answer all three questions from this section.
The last question is in the form of Either/Or and only one of the alternatives should be
attempted.

The total mark for this section is 30.

C9 Bromine is a reddish brown liquid at room temperature. It exists as a diatomic molecule,
Bra.

(@) Draw the particles of bromine molecules at room temperature in the box below.

[2]

(b) Bromine liquid can be easily vapourised by heating. Using ideas about energy and
forces of attraction, explain what happens to the motion of bromine molecules as the

bromine liquid is heated until it vapourises.

(c) Name the process in which bromine liquid becomes a gas.
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(d) Using the model of the particulate nature of matter, explain:

(i) why gases have no definite shape and can be compressed,;

(iif) how a liquid changes to a solid.

[Total: 10]



14
C10 (a) An optician’s eye chart is fixed 1.4 m behind the eyes of a patient who is looking into

a plane mirror placed 2.9 m in front of him. The patient is seated as shown below in

the diagram.

Patient
m
~
D
@)
0
©
29m 14m
(i) Inthe diagram above, draw the image of the eye chart. [2]

(i) Find the distance of the image of the chart as seen by the patient measured

from the eye.

(b) The diagram shows the optician’s eye chart.

90X d

90AdTAd
d.J 9043

Explain the appearance of the letters on the eye chart.
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(c) A thin layer of solar film has been applied onto a glass plane for reflection of light.

The optical density of glass is higher than solar film and the optical density of solar

film is higher than air.

(i) Show how the incident ray will emerge from the interface AB in the below
diagram. Include the labels for the emergent ray(s), refracted ray(s) and

reflected ray(s).

air

solar film

glass

air

[5]

(i) Solar film works by reflecting close to 90% of the solar energy. Besides using
solar film on cars, suggest another application of solar films in a tropical climate

like Singapore.

[Total: 10]
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Either

C11 (a) The figure shows a simple distillation set-up.

I
s

]

(i) On the set-up above:
1. Label “water in” and "water out”.

2. Draw where the thermometer should be placed.

(ii) The table shows the boiling points of four different liquids.

type of liquid boiling point/ °C
chloroform 62
kerosene 147
ethyl alcohol 64
olive oll 300

[1]
[1]
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1.  If a mixture of chloroform and kerosene is heated in the simple distillation

set-up, which liquid will be first collected as the distillate?

2. Which two liquids, when placed into the simple distillation set-up, will

result in a contaminated filtrate? Explain your answer.

(b) Jamie decided to make herself a drink. She poured some cold water into a glass and

added Milo powder and sugar to it.

(i) Identify the solute(s) and solvent(s) in her drink:

SOlUtE(S): e

solvent(s): i, [1]

(iif) Despite repeated stirring, Jamie discovered that there was still a lot of residue

at the bottom of the glass. Suggest two things that she can do to make more
residue to dissolve.
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(c) The graph shows the solubility of four chemicals from 0 °C to 120 °C.

180 /f
ry
160 NaCI0, A
solubility

(g/100gof 140 P Y,
H20) y

0 20 40 &0 80 100 120

temperature (°C)

(i) How much more KBr can be dissolved when the temperature is increased from
0 °Cto 50 °C?

(iif) At which temperature does KNO3 and NaCl have the same solubility?

[Total: 10]
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OR

C11 The diagram shows a skateboard and a cross-section of its wheel.

wheel
ball bearing

axle

skateboard cross-section of wheel

The ball bearings allow the wheel to spin around the axle smoothly during motion.

(@) What material should the platform of the skateboard be made of? Explain your

answer.

(b) The ball bearing is made of stainless steel. What property of stainless steel makes

it suitable to manufacture ball bearings?
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(c) A skateboarder maintains the wheels of the skateboard by removing the ball
bearings and soaking them in lubricant oil.

(i) Given that the mass of each ball bearing is 1 g and the radius (r) of the sphere
is 0.2 cm, calculate its density. Take T to be 3.14.

Express your answer in 2 decimal places.

4
Formula for volume of sphere = 3 X Txre

density of sphere = ..., [3]

(i) Suggest an appropriate instrument to measure the mass of the ball bearing.



21
(d) The skateboarder left the ball bearings under the hot sun. When he wanted to place
the ball bearings back into the groove of each wheel, he found that they would not
fit.

Explain his observation using the particulate nature of matter.

[Total: 10]
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Section A

Qn Ans Qn Ans Qn Ans
1 A 11 B 21 D
2 A 12 C 22 B
3 A 13 B 23 B
4 D 14 A 24 D
5 D 15 B 25 B
6 B 16 B 26 B
7 A 17 C 27 B
8 A 18 B 28 D
9 B 19 B 29 B
10 A 20 B 30 D
Section B
Qn Answer Remarks
B1 Student A is playingin‘the laboratory.{1]
Student B left'the Bunsen flame unattended /
did-not-tie up-her hair. [1]
Student C is eating'in the laboratory / has put
the‘apparatus-too close to the table edge / has
put the apparatus \foo close to his arm. [1]
Student D i§ not wearing safety goggles when
heating chemicals. [1]
B2a The finely ground coffee powder will dissolve | (Must specify size
faster than the coffee beans. [1] difference)
The solubility of coffee increase as its Reject “different type of
particle size decreases [1] coffee”
OR
Powdered coffee powder has a greater
surface area than coffee beans [1]
b(i) Particle size of coffee / surface area [1]
(i) Rate / time taken to dissolve the coffee [1]
(iii) temperature / number of times to stir / mass of
coffee / type of coffee /volume of water (any 2)




B3a

Substance B and E [1]

Good conductor of heat / electricity / ductile /
malleable/ (any 2) [2]

Reject hard and strong

Substance A [1]
It melts over a range of temperature / melts
over 42-44 °C / melting point is not fixed [1]

Chemical change as substance D is a new
product which can conduct electricity unlike
Substance E. OR have different melting point
from substance E. [1]

Comparison should be
shown

B4a(i)

Molecules are two or more atoms chemically
combined/bonded together. [1]

(ii)

Draw 2 hydrogen atoms, 1 oxygen atom [1]
(order/sequence of drawing not considered)

Label the atoms (H and O).

(b)

Compounds can-only.be separated by
chemical methods / cannot be-separatéd by
physicatmethods but mixtures-can be
separated by physicalimethods /without the
use of.chemical methods

(The components of a) compound

chemically combined but mixtures are not.

Compounds do not have the properties of its

constituent elements but mixtures do.

Elements of a compound are combined in a

fixed proportion by mass but a mixture is

not.

Any 2

B5a

Qand T [1]




Any one

Q- good conductor of electricity/ heat/
malleable/ solid/ high melting point

T — poor conductor of electricity/ heat/ non-
malleable/ gas/ low boiling point

C Tand U [1]
d S [1]
B6a Nucleus, cell membrane, large central vacuole, | Any 1 mistake minus 1m
chloroplast [2]
b Animal and plant cells have nucleus [1] Accept any correct
answers.
Animal cells have no chloroplasts, plant cells
have [1]
OR
Animal cells have no cell wall, plant cells have
[1]
c Tissue is a group of the same type of cells
performing a certain function [1]
B7a 1 carbon, 2 hydrogen and 2 chlorine\atoms
8 carbon, 10rhydrogen, 4 nitrogen-and 2
oxygen-atoms
b(i) |P,S
(ii) Q
(iii) R
B8a | Atom A hasi4neutrons, whilé’atom B has 5
neutrons:-{1]
Atom A'has a.relative mass of 7, while atom B
has a relative mass of 8. [1]
b Reject: amount of

They have the same number of protons and
electrons [1] and the negative charges of the
electrons and the positive charges of the
protons cancel/balance out each other. [1]

protons and electrons

c(i)

Electron [1]

(ii)

Nucleus [1]




Section C

Qn Ans Remarks
C9a Must see
diatomic [1]
and closely
packed [1]
b As bromine is heated, bromine molecules gains Must relate
kinetic/heat energy and move faster.[1] energy gain to
change in
This causes the forces of attraction between the movement.
molecules to'become weaker and molecules maves
further apart. [1] Reject: vibrate
faster
When the temperature reaches bailing point, the
bromine-molecules willbecome very far apart and start
to move quickly and rapidly-in all directions[1], forming a
gas.
c Evaporation / bailifg [1]
d(i) Particles\in‘a gas are far apart [1]
When squeezed, they can move closer together as
there is a lot of empty space in between. [1]
d(ii) When the particles in a liquid loses enough_energy, the
particles will come closer and move slower. [1]
At this point, the particles return to their fixed positions
[1] and the liquid changes back to solid.




C10ai

Patient
I_I m
! <
V! o
' 0
! =
1 : Q
Sl =
43 m 29m 14m

Distance of image of chart from mirror is the same as
distance of chart from mirror ie 4.3 m. [1]
Image of chart is virtual (drawn in dotted line) [1]

29+29+14=72m[1]

b The letters appear this way, as the mirror image will be
laterally inverted, hence reverting the letters back to
normal, so that the patient is able to read them. [1]

c(i)

Incident Ray
Reflected ray
AlR
Refracted ray E | SOLAR FLIM
Reffacted ray I i GLASS
A B

Emergent ray

Air/Solar film, angle must be smaller, bend towards
normal [1]

Solar film/Glass, angle must be even smaller, bend
further towards normal[1]




Glass/Air, angle must be bigger, bends away from
normal[1]

Label the 2 refracted rays & 1 emergent ray [1]
Label and draw the reflected ray [1]

(i) building / office / home windows|[1]
Either
C11ai1. | ‘water in’ at the lower end of the condenser [1]
Ib2. Next to the side arm [1]
aii1. Chloroform
aii2. Chloroform and ethyl alcohol. Boiling points too close.
bi Solute: ovaltine, sugar [1] Solvent: water [1] Must have
both
i Increase temperature of water [1] Accept any 2
Increase volume of water [1] or any other
appropriate
answers.
di 20 g [1]
i 27.5 (1) °C[1]
OR
C11a o _
Accept any appropriate-answers.
fibregltass > withstand-high/load / light [2]
wood > withstand high-load./\durable [2]
plastic = hard /light.[2]
metal = durable / malleable [2]
g ™ \\;\
b it is\&mogjmﬁélﬁows less friction [1]
itis resétant to scratches [1]
it is strong [1]
more resistant to corrosion / won’t rust [1]
Accept any one answer
c(i)

Density = 1g / 0.0335 (showing knowledge of use of

density formula) [1]
answer:

29.86 [1]




g/cm?3 [1]

(ii)

Electronic balance [1]

(d)

The particles of ball bearings gain energy / heat and

vibrate vigourously [1]
The particles will start to move apart [1]

This increases the volume / expanded [1]










2018 1E Science SA2 - Kent Ridge Secondary School

Section A
The total mark for this section is 30.

1 Which of the following is a characteristic of a luminous flame?

| It burns and produces soot.

Il Itis unsteady.

lll Itis very hot compared to a non-luminous flame.
IV Itis yellow.

A lonly

B landll

C llland IV
D ILlIland IV

2 The average measurement for the length of a book was calculated to be
18.423 cm. If the measurement was taken with a metre rule, how should it be
recorded?

18 cm
18.4 cm
18.42 cm
18.423 cm

ooOw>

3 James wants to test if similar cans of diet coke and regular coke will float or sink in
water. These were the results he observed.

diet coke

regular coke

If the density of water is 1.0 g / cm® what do the results tell you about the
respective densities of diet coke and regular coke?

Density
Diet coke Regular coke
A Equalsto 1.0 g/ cm? More than 1.0 g / cm?
B Less than 1.0 g/ cm? Equals to 1.0 g/ cm?
Cc Less than 1.0 g/cm3 More than 1.0 g / cm?
D More than 1.0 g / cm?® Less than 1.0 g/ cm3
Secondary 1 Express 2 Science

Kent Ridge Secondary School End-of-Year Examination 2018



4 Seawaterisa ......

A
B
C
D

................ because ...................... .

compound it is formed by different components joined in a fixed amount

compound it cannot be separated into its components by physical
methods

mixture it can be separated into its components by physical methods

mixture the properties of its components are different from itself

5 Aluminium is used for kitchen utensils such as spoons and forks because it is

a good conductor of heat

flexible

has a low melting point

light

6 Which of the following can be separated into its components by adding water
followed by stirring and filtering?

A
B
C
D

Chalk and iron filings

Milk and sugar
Salt and sugar
Sand and salt

7 Which of the following statements about birds is false?

ooOw>

All birds can fly

All birds have wings.
Birds have streamlined bodies covered with feathers.
The body temperature of birds does not change with the environment.

8 Animal X has a body temperature that fluctuates with its surroundings. It takes in
oxygen through its gills and is protected by slimy hard scales. Which group is it
most likely to belong to?

ooOw>»

Amphibian
Fish
Insect
Reptile

Secondary 1 Express
Kent Ridge Secondary School

3 Science
End-of-Year Examination 2018



9 Which of the following statements show the benefit of division of labour in
multicellular organisms?

A All the cells perform the same task to improve efficiency.
B Different processes can take place simultaneously.

C It does not require energy from food.

D It reduces the need for growing more new cells.

10 James placed a tiny piece of onion skin on a slide and added a few drops of iodine
solution before observing the cells under a microscope. What was the purpose of
adding iodine solution?

To allow iodine to react with starch in the onion cells

To allow the onion skin to stick to the slide so it does not move around

To obtain a magnified image of the onion cells

To stain the cells so as to get a clearer image of the organelles under the
microscope

ooOow>»

11 Which of the following statements about the xylem vessels in plants is not true?

They are made of dead tissue.

They have cross walls.

They provide strength and support to the plant.

They run from the roots through the stem to the leaves.

ooOw>

12  The diagram shows four types of cells, not drawn to scale.
Which cell does not contain cytoplasm?

A B

o
w)

0000000000000

Secondary 1 Express 4 Science
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Refer to the following diagram to answer Questions 13 and 14.

J/ 5
/
| \
,l'.‘ (=] Q l
f | A
I i
/ N
‘.II O / o 3 ;‘s B
| ‘/ ’ & \
) y l
.= -l
[
|. 5 \I
\ y D

13  Which structure is a site for the chemical reactions in a cell?

14  Jenny, like her parents, has double eyelids. This characteristic is determined by
genes. In which cell structure can genes be found?

15 A syringe filled with water cannot be compressed but a syringe filled with air can
be compressed as shown below.

plunger

water

Which of the following statements is correct?

A Gas particles are in constant and random motion but liquid particles do not
move.

B Gas particles can shrink in size while liquid particles cannot.
C Gas particles have larger spaces between them compared to liquid particles.
D Gas particles move at a higher speed compared to liquid particles.
Secondary 1 Express 5 Science

Kent Ridge Secondary School End-of-Year Examination 2018
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When a substance isheated, ............ccooiiiiii .. )

the particles move faster
the particles move further apart

lll the size of the particles increases
IV the particles become lighter

A landll

B LIland IV

C I, WandIV
D LI, IMandIV

17 3 states of matter can be found in a lit candle.

What is the arrangement of the particles in the regions, X, Y and Z as the candle
burns?

O
O O O

O

ooOow>»
N N < X
X < X<
<X NN

18 Molten lava flows down the slopes of a volcano and gradually solidifies. Which of
the following does not take place?

A change of state has taken place.

A new substance is formed.

Heat is lost from the lava to the surroundings.
Molecules in the lava slide past each other.

ooOw>

Secondary 1 Express 6 Science
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19 The diagram shows the changes of state. Which processes do P, Q and R refer

to?
Gas
p/" &
Solid Liquid
R q
P Q R

A Condensation Evaporation Freezing
B Evaporation Sublimation Melting
C Freezing Sublimation Condensation
D Sublimation Condensation Freezing

20 Which of the following statement(s) about air is/are true?

I It contains some gases consisting of atoms.
Il It contains molecules made up of the same type of atoms.
lll It contains molecules made up of different types of atoms.

Il only
land Il

Il and 1l
I, Iland Il

ooOw>

21  The diagram below shows the information about Aluminium from the Periodic

Table.

13

27

Al

Which of the following is correct?

atomic mass

number of electrons

number of neutrons

13
13
14
27

ooOow>»

27
14
27
13

14
27
13
14

Secondary 1 Express
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22  Arrange the sizes of the following atoms in ascending order.

ooOow>»

carbon, gold, iron, hydrogen

smallest » largest
carbon hydrogen gold iron
carbon hydrogen iron gold
gold carbon hydrogen iron
hydrogen carbon iron gold

23  Which substance has the most number of atoms?

A
B
C
D

CaCOs3
C2H4Cl2
K2S04

CeHs

24  Which of the following diagrams shows molecules of elements?

A

o o
°

%
o

®
co
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25 As Lily was driven to school by her father, she observed a large mirror at a turning
point along the road put up to help drivers look out for approaching vehicles.

Which of the following does not describe a property of this mirror?

ooOow>»

The images in this mirror are similar to those formed in a dentist’s mirror.

The images in the mirror were laterally inverted.

The images in the mirror were upright.

The mirror provided the driver with a large field of view and allowed many
objects to be seen.

26 The diagram shows the spectrum of 7 colours produced when white light is dispersed

by a glass prism.

> 1
2
yellow
3
White light 4
indigo
violet
Identify the missing colours, 1, 2, 3 and 4.
1 2 3 4
A infra-red red green ultra-violet
B red green orange blue
C red orange green blue
D red orange green ultra-violet
Secondary 1 Express Science
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27  The diagram shows a ray of light reflected from a plane mirror.

normal

307

What is the angle of reflection?

30°
60 °
90 °
120 °

ooOow>»

28  If a shirt appears white in sunlight, itis ...................... .

absorbing all the colours in the spectrum
reflecting all the colours in the spectrum
reflecting blue and red light

transmitting blue and red light

OO w>

29  Which diagram shows the correct image of the key in a plane mirror?

A B C D

TP/Z@ ﬂ?é ?Aé ﬂ?@

image image image image

30  Which of the following groups consists of only luminous objects?

A burning candle, glass, mirror
mirror, diamond, firefly

C sun, firefly, burning candle

D sun, moon, star

Secondary 1 Express 10 Science
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Section B
The total mark for this section is 30.

1 The set-up below is used to obtain clean water from dirty water.

water out

condenser

thermometer —

e = — — — — =

porcelain chips

distillate

(a) Identify 3 errors in the set-up.

(b) What is the temperature registered by the thermometer?

(c) With reference to the Particulate Model of Matter, describe the change in state
that occurs in the condenser.

Secondary 1 Express 11 Science
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2 (a)

The table below shows characteristics of five animals.

Animal Isita Does it Does it have Does it

vertebrate? have scales? breathe
feathers? through
gills?
Archerfish v v v
Frog v

Pigeon v v

Spider

Python v v

Using the information, construct a dichotomous key to identify the animals.
You do not need to use all the characteristics in the table.

[3]

Secondary 1 Express
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(b) In the 1930s, the cane beetle posed an issue to farmers in Queensland,
Australia, as the adults ate the leaves of sugarcane and their larvae hatched
underground and ate the roots. In 1935, the cane toad was introduced to control
the population of this beetle. Soon after, the population of the toad became

uncontrollable.

Cane Toad

(i) Define ‘invasive species’.

........................................................................................ [1
(ii) What is the danger of introducing an invasive species?
........................................................................................ [1]
(ifi) Suggest why the cane toad was able to multiply so quickly?
........................................................................................ (1]
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3 (a) The diagram below shows a light microscope. Label the parts indicated. [4]

(b) (i) Jonathan viewed a newspaper strip under the light microscope.

How would the letter ‘P’ appear under the microscope? Show your
answer in the space provided in the table below. [1

In the newspaper strip

Under the microscope

P

Secondary 1 Express 14
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(ii) He also observed onion cells and human cheek cells under the light
microscope.

2 |

n cheek cells

Wil

Onion cells Huma

Describe one similarity and one difference between the onion and human
cheek cells.

Similarity:

(c) The length of a tiny bug under the light microscope is 30 mm. If the
magnification of the eyepiece and objective lens used are 5x and 10x
respectively, what is the actual length of the bug?

Show your working clearly in the space given. [3]

Secondary 1 Express 15 Science
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4 (a) Thomas shines a laser pointer into a glass block in two different ways.

Draw the correct light path as it enters and exits the glass block. There is no
need to indicate any angles.

(i)

Air
Glass

[2]
(ii)

Air
Glass

[1]

(iii) The speed of light in four different media, W, X, Y and Z, are shown in
the table below.

Medium Speed of light (km / s)
W 300,000
X 200,000
Y 230,000
Z 125,000

Arrange the optical density of W, X, Y and Z from optically least dense to

optically most dense in the table below. [1]
Optically least »  Optically most
dense dense
Secondary 1 Express 16 Science
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(b) Naomi looked into a river and spotted a brick. Draw and label the image
and complete the ray diagram, showing the path of one ray of light from
Point P of the brick to Naomi's eye. There is no need to indicate any

angles. [3]

Above water

Ground surface Brick

End of Booklet 1

Science
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Section C
The total mark for this section is 40.
Answer four questions from this section.
The last question is in the form of Either / Or and only one question should be attempted.

1 (a) The diagram below shows some red blood cells.

(i)

(ii) Describe one difference between a typical animal cell and a red blood
cell.

(iii) Explain how your answer in (a)(ii) helps the red blood cell carry out its
function more effectively.

Secondary 1 Express 2 Science
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(iv) A rare blood disorder known as sickle-cell anemia can cause some red
blood cells to become deformed and have a thin and narrow ‘sickle’
shape. A person with this disorder would suffer from shortness of breath.

sickle

’ cells ‘
‘ ormal red blood cells

/ ao

Suggest how this change in shape could affect the red blood cell’s normal
function.

(b) The diagram below shows a root hair cell.

State two features of this cell, which are different from a typical plant cell and
describe how it suits the function of the root hair cell.

Feature 1:

Secondary 1 Express 3 Science
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Feature 2:
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2 (a) Construct a table in the space below to show the relative charge and relative
mass of a proton, electron and neutron in an atom. [3]
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(b) The diagram shows the nuclei of four different atoms.

Key:

O heutron

@ proton

atom A atom B atom C
(i) Whatis the atomic mass of atom C? ... [1
(ii) Which group in the Perodic Table does ............ccccoiiiiiiiinnnn. [1]

atom D belongs to?

(iii) Whatis the number of electrons in atom A? ..., [1]

(iv) Explain how you derived your answer in (b)(iii).

.............................................................................................. [1]
(v) State one difference between atoms of different elements.
.............................................................................................. [1
Secondary 1 Express 6 Science
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(c) Draw the atomic structure of a lithium atom in the space below.
Your drawing should include:

(1) the nucleus, similar to the nuclei shown in part (b) and
(2) the arrangement of the electrons.

You should use the following symbols. [2]

electrons
® | protons
O | neutrons

Secondary 1 Express 7 Science
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3 (a) Atableis placed in front of a plane mirror as shown in the diagram below.

7

N

(i)  On the diagram, draw and label the position of the image formed in the
mirror. [1]

(ii) Using 2 rays, complete the ray diagram showing how the eye will see the
image of point B. You must indicate the angles of incidence and
reflection. [3]

(iii) State two properties of the image formed in the mirror.

Secondary 1 Express 8 Science
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(b) One night, a car almost ran over a teenager who was crossing the road. The
area was lit by street lamps emitting yellow light. The teenager, who managed to
spot the car as it turned the corner, informed the police that the car was a black
Honda.

The police did an investigation and narrowed their search to three suspects.
However, none of the Honda cars were black. Car A was blue, Car B was green
and Car C was red.

Which car could have belonged to the culprit? Explain why he is guilty while the
other two drivers are innocent.

Secondary 1 Express 9 Science
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4 EITHER (Circle Q 4E on cover page of Booklet 2)

(@) Derek and Shawn are given two unknown elements each, Element A and
Element B. They are told that one of the elements is a metal while the other is a
non-metal. Element A is a silvery solid while Element B is a yellowish solid at
room temperature.

Based on the appearance, Derek deduces that Element B is a non-metal.
However, Shawn does not agree that the conclusion should only be based on
the appearance and sets up the following experiment to test the nature of the
elements.

material to be
battery tested

(ii) Write down the observations that Shawn would obtain if Element A is
indeed a metal and B a non-metal?

(iii) Given that the melting point and boiling point of Element A is 650 °C and
1090 °C respectively, what will be its state at the temperature of 900 °C?

Secondary 1 Express 10 Science
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(b) Jeremy wanted to find out the density of a plastic toy that was too large to fit in a
measuring cylinder.

(i) Draw a neatly labelled diagram to show how Jeremy measured the
volume of the toy. 2]

(ii)  Describe the procedure Jeremy followed to find out the density of the toy.
You should list all apparatus used.

............................................................................................. [4]
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4 OR (Circle Q 40 on cover page of Booklet 2)
(a) State a difference between a compound and a mixture.

(b) The following gives information about three unknown substances, X, Y and Z.

X is a green powder which is made up of two substances in a fixed proportion
by mass. It decomposes into a black powder and gives off a colourless gas on
heating.

Y is made by adding black powder to a grey powder and no light or heat was
released. The grey powder dissolves in acid but the black particles do not.

Z is a fine yellow powder which cannot be broken down into anything simpler.
It burns to form sulfur dioxide.

State whether X, Y and Z are elements, compounds or mixtures. In each case,

give one reason to support your answer. [6]
B B
Semndaryi;;ﬁZfi]Z]Zfi]Z]Zf]ﬁiZ]Z]ZZ;Z]Z]Zfi]Z]Zfi]Z]ZfZfi]ZZ]f]]]lﬁﬁ;;
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(c) The following table gives information about the properties of substances, A, B

and C.
Substance Can it dissolve in water? Can it be attracted by a
magnet?
A Yes No
B No No
C No Yes

Using the information in the table, describe the steps clearly as to how you could
separate a solid mixture of A, B and C. You should be able to get a sample of
each at the end of the separation.

Secondary 1 Express
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SECTION B [30 marks]

Qn

Marking Point

Mark
Awarded

Remarks

(a)

1. Condenser should be tilted downwards.

2. (Bulb of the) thermometer should be near the
opening / mouth of the condenser.
or
Thermometer should not be touching the
water.

3. Conical flask / Container with the distillate /
liquid should not be stoppered.

1
1

(b)

100°C
Reject: if unit is wrong

(c)

The gas particles lose energy and move slower.

Forces of attraction pull particles closer together into
a disorderly but closely packed arrangement

as gas chandes.to-liquid / particles can now vibrate
and slide~over each other.

(state\change / deseribé the new state of matter)

Setter: Ms Kalpana Kaleselvan
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Qn

Marking Point

Awarded

Mark

Remarks

Accept any reasonable answer.

Anlmals

Mon-vertebrates Vertebrates

m Mo feathers | Feathers

_ Does not breathe Breathes
through gills through gills
[Avchertan |

[1] - Accurate Main heading
(i.e. Animals)

II

[1] - Accurate Sub-héadings

(e.g. Vertebrates./ non-vertebrates)
(Reject: “Yes/No”
- NOT considered sub-headings)

[1] ~ Specific Animals.accurately and individually
classified (e.g. spider;pythan)

(Reject: spelling.errors)
REJECT: Flowchart

3

(b)

A species thabis not native to the environment. /
A’specigsithat is not originally from that
envitonment.

(ii)

It'Yhay disrupt the local food webs / ecosystems.

(iii)

No natural predator in the new environment

Reject: Cane toad has plenty of food supply
so it multiplied

Reject: It has a fast reproduction rate.

Setter: Ms Kalpana Kaleselvan
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Qn

Marking Point

Mark
Awarded

Remarks

(a)

(i)

Stage

1

(ii)

Light / Light source

1

(iii)

Base

1

(iv)

Coarse adjustment knob

(b)

d

(ii)

Similarity: (Accept any 1 of the following answers)

- Each onion cell and human cheek cell has a
nucleus / cytoplasm / cell membrane,

Difference: (Accept any 1 of the following answer§)
- Onion cells have regular shape while human

cheek cells_have.irregular shape.

- Onion/cells have cell walls / chloroplagts but
human cheek cells donot have celliwalls /
chloroplasts.

- Onion cells-have one /\large vacugle-while
human‘eheek cells \iave many Atify

vacuoles.

(c)

Total magnification = 5.x110
=50 x [1] - working

Actual length of bug = 30/ 50 [1] - working

= 0.6 mm/0.06 cm
[1] - answer + correct unit

Setter: Ms Kalpana Kaleselvan
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Qn Marking Point Mark Remarks
Awarded
4 | (a) | (i)
A\l
Glass
[1] - Ray in glass bends towards the normal 1
[1] - Ray that exits glass bends away from the 1
normal + parallel to incident ray
Reject: if normals are not indicated.
(i) 1
Air
Glass ]
H N, w./l . 6
i) | WYXZ \© 1
Setter: Ms Kalpana Kaleselvan 5
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(b) 3
Above water K

Ground surface

| [1] - Accurate location (slightly above object) and
RR labelling of Image (dotted lines)

[11- 1 ray being from point P to water surfacg
IR (Incident Ray)

[11- 1 ray entering Naomi’s eye from image point P’
(line underwater should be a dotted line)
(Refracted Ray)

Setter: Ms Kalpana Kaleselvan
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SECTION C [40 marks]

Qn

Marking Point

Mark

Remarks

1

(a)

(i)

To transport oxygen around the body

Students generally
scored well for this
question. Common
mistake includes
students listing
down various
substances such as
“red blood cell
transports oxygen,
water, food, waste
materials”. Students
are reminded not to
list down
everything as
examiners would
not pick and choose
the correct answers
and,ignore the
Wrerng answers.

(ii)

A typical animal-celi"has "a-nucleus but & fed
blood\celthas no nucleus.

An\animal-cell has an irregular-shape byt ared
blood cell has a'biconcave'shape.

Reject: [If student only talks about absence
of nucleus in réd blood cell.

i

This question was
well done across all
classes.

(iii)

[f<(ii) talks aboutnticleus:

The absencg©f a nucleus gives more space
for more hemoglobin [1] to take up / bind/
transport more oxygen. [1]

Reject: The absence of a nucleus gives
more space for oxygen.

If (ii) talks about biconcave shape:

The biconcave shape increases the surface
area to volume ratio [1] for more oxygen to
be transported/ more efficiently. [1]

Many students did
not score well as
they did not explain
what the absence of
nucleus results in.
Instead, many
students jumped
into conclusion that
without nucleus, a
red blood cell would
be able to transport
more oxygen.

(iv)

1st point
The new shape reduces the surface area to

volume ratio of the red blood cell /
The sickle shape results in less space for

This question was
also poorly done as
only a handful

Setter: Ms Kalpana Kaleselvan
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Qn Marking Point Mark Remarks
hemoglobin in the red blood cell, students could
identify the key idea
2nd point of increasing
surface area to
volume ratio.
Hence, the red blood cell takes up less 1 Majority of students
oxygen. do not understand
the notion behind
surface area to
volume ratio.
(b) Feature 1: The weaker
. 1 students are
The root hglr cell does not have chloroplasts reminded to not just
because it is found undergrqund and does not | 1 write down
make food or photosynthesize. chloroplasts are not
found as root hair
cells are
Feature 2: underground. They
. 1 need to complete
The_: roc_)t hair cell r]as an elongated sffuctre | , their answers by
which increases.-its surface area to voluiné Writing down what
ratio to increase uptake,of watef. the cause will be if it
is underground. (no
photosynthesis or
no making food will
take place)
2 (a) 3 Students who were
Relative Relative weaker showed
mass charge poor understanding
Proton 1 +1 on the atomic
Electren negligible / -1 structure. Many
1/1840, students would write
1/1836, down a negative
0.0005 answer for mass of
Neutron 1 0 electron or neutron,

[1] - construction of a correct table with labels
[1] - correct relative mass for p,e,n
[1] - correct relative charge for p,e,n

which meant they
do not understand
the meaning of

mass and charge.
Mass cannot be a

(ii)

Reject: negative value.
Relative mass of electron: 0
(b) | (i) 6 1 Question was well
attempted.
Group IV 1 The teachers have

Setter: Ms Kalpana Kaleselvan
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Qn

Marking Point

Mark

Remarks

emphasized greatly
in class about the
importance of
writing roman
numerals to
represent the group.
As such, students
who wrote Group 4
was penalized.

(iii)

Question was well
attempted.

(iv)

Number of protons equals to / is the same as
number of electron.

Question was well
attempted.

(v)

Different proton / atomic numbers or

different sizes

Reject:

Mass number. (Calcium and Argon has the
same mass number but they are different
elements)

No. of neutrons. (Calcium and potassium has
same\number of neutrons)

The common
misunderstanding
was that different
elements have also
different number of
nedfrons and mass
humber. However, it
will be good if
teachers in class
could emphasize
that certain
elements such as
Caand Arand Ca
and K has the same
no. of mass number
and neutrons
respectively. The
only possible
answers were
proton numbers and
size.

Setter: Ms Kalpana Kaleselvan
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(c) 2 As the
question
stated,
‘similar to the
nuclei in (b);,
students
were
expected to
draw protons
and neutrons

[1]1- Correct number of protons and neutrons na .

found in the nucleus rand.omlsed

[11- Correct number of electrons and in 2.7 fashion. If

electronic configuration they hgve
drawn it
clustered
together or in
neat layers,
they will be
penalized.
3 (@) | ()

<

Location of image from mirror should be the same

as location of object from mirror

(no need to indicate distance)

+ Correct labelling of image

Reject: if image is drawn using solid lines or

incorrectly labelled
(ii) [2] - 2 accurate incident and reflected rays 3
(lines behind the mirror should be dotted
lines)
Setter: Ms Kalpana Kaleselvan 10
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[1]1- Accurate indication of angles of incidence
and reflection using: i1, i2, r1, ra.

(iii)

Accept any 2 of the following answers.

Image is the same size as the object.

Image is the same distance from the mirror as the
object is from the mirror.

Image is virtual.

Image is upright.

Image is laterally inverted.

(b)

Car A belongs to the culprit.

When yellow light shines on a Car A, both red and
green are absorbed and the car would appear black.

When yellow light shifies on\a Car 8, green is
reflected and the car would appear green.

When-yellow light shines-an a-Car.€, red i§geflected
and thecar.would appear red.

4E

(a)

(i)

Electrical eonductivity

(i)

The bulb\ lights{up)whén ‘Elément«A 5 connected to
the circuit.

The~hulb\ doés not.light up when Element B is
connected to the dircuit.

(iii)

Liguid

(b)

(i)

Setter: Ms Kalpana Kaleselvan
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[1] — Neat drawing of apparatus
[1] — Correct labelling of apparatus

(ii)

He measured the mass of the toy using an
electronic balance.

To measure the volume of the toy, he added water
to the brim of the displacement can / until water
spills out of the displacement can.

When the toy is lowered into the displacementg€an
he recorded the volume of water that spilt out of the
can into a measuring cylinder. This is thes¥Glume%of

the toy.

He used the following formula to determine the
density of the toy. Density = Mass / Volume.

(c)

Accept any 2 reasonable answers.

- No shemieal réaction tgkes'\place during ‘the
farmation-of the mixture of iron and. sulfur but

a «chemical-reaction-takes pjacg’ during the
formatioh ‘of iron’sulfide.

- The (mixture of~liron and sulfur can be
separated bycphysical means but iron sulfide
cah only)*He broken down into simpler
subsfances by chemical means.

~ The properties of the mixture of iron and
sulfur are similar to its component elements
while the properties of iron sulfide are
different from its component elements.

- lron and sulfur are mixed in any proportion by
mass in the mixture but they are chemically
combined in a fixed proportion by mass in
iron sulfide.

kY - for
each
difference

Total: [2]

40

(a)

A compound is made up of two or more elements
chemically joined together while

A mixture is made up of two or more substances not

Setter: Ms Kalpana Kaleselvan
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chemically joined together.

(b)

X: compound
It is made up of two substances in a fixed proportion
by mass. / A new substance is formed.

Y: mixture

When the mixture was made, no chemical reaction
took place. / The mixture has the same properties as
its component substances.

Z: Element
It cannot be broken down into simpler substances.

(c)

Step 1:
Use a magnet to separate C from the mixture.

Step 2:
Add water t6 /the™mixture of A and B. Filter the
mixture~and obtain B.as the residue.

Step 3:
Evaporate thé-water away to/obtain A.

Setter: Ms Kalpana Kaleselvan
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