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Write in soft pencil.
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There are thirty questions in Section A. Answer all questions. For each question there are four
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Choose the answer you consider correct and record your choice in soft pencil on the separate
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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.

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

A copy of the Periodic Table is inserted on page 10.

30

This paper consists of 10 printed pages including of the cover page



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

1 Ammonium chloride crystals are changing into ammonia and hydrogen chloride vapour.

NH,Cl (s) = NH; (g) + HCI (g)

There are some statements made about this change.

|. Heat is absorbed during the process.
Il. The particles of the substance move faster.
11l. Boiling of the substance occurs.

Which statement(s) are true?

A

| only B

Il only C

Study the table below to answer Q2, Q3 and Q4.

I and Il only

The table shows the melting and boiling points of six substances.

Substance | Melting point (°C) Boiling point (°C)
P -219 -183
Q -39 as7
R 0 100
S 30 2204
T 114 184
U 1538 2861
2 Which substance(s) are solid at room temperature?
A Uonly B TandUonly
C S, TandUonly D R,S,TandUonly
3 For substance Q, what is the characteristics of particles at 100 °C?
A  The forces of attraction between particles is weak.
B  The particles slide over one another.
C The particles vibrate about their own fixed positions.
D The spaces between the particles are far apart.

A

P B
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Which liquid at room temperature evaporates the fastest?

R

D

I, Iland Il



5 The diagram shows the atoms present in a molecule of ethanoic acid (vinegar).

Which is false about this molecule?

The molecule is a compound.

The molecule can be chemically separated to form hydrogen ions.

The number of atoms in this molecule is equal to the sum of atoms in a molecule of
sulfuric acid.

The number of elements in this molecule is 3.

o oOow>»

6 Which statement about a magnesium ion is true?

A It has 3 electronic shells.

B It has 24 neutrons in its nucleus.

C It has a total of 34 subatomic particles.

D It takes in electrons when forming a compound.

7 Which statement(s) is/are true about an isotope of a normal iodine atom?
I. The isotope has 53 electrons.

Il. The isotope has an atomic number of 53.
Ill. The isotope has an nucleon number of 127.

A lonly B landllonly
C |, Ilandlll only D  None of the above
8 Which statement about an atom is true?

A  All atoms have its number of neutrons which is either more than or equal to its
number of protons.

B  An atom gains protons to form a positively charged ion.

C  An atom is electronically neutral if its number of neutrons is equal to its number of
protons.

D The actual mass of an atom is more than the total mass of its protons and neutrons.
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9 Magnesium burns in oxygen to form magnesium oxide. Some statements are made about
this process.

. The process involves combustion.

Il. The process involves combination.

lll. The process involves oxidation

IV. The process involves thermal decomposition.
Which statement(s) is/are true?

A lonly B I and Il only C ILIlandlllonly D 1, 11, Ilhand IV

Use the information below to answer Q10 and Q11.

A test-tube of citric acid is poured into a conical flask with aluminium hydroxide. A chemical
reaction occurs.

10 What is the chemical formula of aluminium hydroxide?

A AIOH B  AI(OH), C  Al(OH); D  Aly(OH)

11 Name the product produced from the above reaction.

A  Carbon dioxide gas B  Hydrogen gas
C Oxygen gas D Water

12 Which process involves a chemical change?

Allowing dry ice to sublime.
Boiling an egg.

Heating an iron rod.
Melting an ice.

ooOw>»

13 Which group does not contain all abiotic factors which can affect the environment?

Carbon dioxide, salinity and temperature
Light, decomposers and moisture

Light, oxygen and moisture

pH, oxygen and light

o0Ow>»

14 What is the physical environment where the organism lives in known as?

A  Community B  Ecosystem C Food web D Habitat
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15

16

17

18

There are three unknown processes P, Q and R which can be either active transport,
diffusion or osmosis.

Processes P and R do not require energy to occur.
Processes P and Q do not require any partially permeable membrane to occur.

Which are the correct processes identified?

P Q R
A Active Transport Diffusion Osmosis
B Diffusion Active Transport Osmosis
Cc Osmosis Active Transport Diffusion
D Osmosis Diffusion Active Transport

A visking tubing has a partially permeable membrane. Which process(es) can occur
inside a visking tubing?

. Osmosis
Il. Diffusion
Ill. Active transport

A lonly B llonly C landllonly D I, Iland llI

The diagram shows a picture of a root hair cell.

The surrounding soil has higher concentration of salts compared to inside of the root hair
cell. Which statement best describes the movement of substances into the cell.

Salt particles enter the root hair cell via active transport.
Salt particles enter the root hair cell via diffusion.

Water molecules enter the root hair cell via active transport.
Water molecules enter the root hair cell via osmosis.

o0 w>»

An animal cell was placed into a solution.

Before being placed into the solution After being placed into the solution
Which solution was the cell most likely being placed in?

A  Concentrated sugar solution B  Dilute sugar solution
C Distilled water D Hydrochloric acid
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19 A plant shoot is left in red solution for several hours.

a plant

red-coloured water

beaker

A section is cut through the stem. What would you see?

A

20 Which statement(s) about xylem is true?

I. It transport water.

Il. It transport dissolved substances.

Il. Itis made up of living cells.

A lonly B I and Il only

GESS 2EXP Science MYE P1 2017 LTW
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21

22

23

24

Which graph shows the effect of increased humidity on the transpiration rate of a plant?

A B

Transpiratio Transpiratio

rate rate
Humidity Humidity

>
L™

|-

L™}

T
= »

Transpiratio Transpiratio
rate rate

»
L™
B

V)

S

Humidity Humidity

» =
» »

Which shows an incorrect segment of the flow of blood in a human body?

kidney - vena cava -> left atrium - left ventricle

left ventricle = aorta > liver = vena cava

right atrium = right ventricle - pulmonary artery - lungs
pulmonary vein - left atrium -> left ventricle > aorta

o0 w>»

A vessel has the following characteristics.

It contains no valves.
It does not allow substances to enter or leave the vessel.

What is this vessel?

A Aorta B  Capillary

C Venacava D Ventricle
Which component of the blood helps to transport carbon dioxide?

A Platelets B Plasma
Cc Red blood cells D White blood cells

GESS 2EXP Science MYE P1 2017 LTW



Use the following figure to answer Q25 and Q26.

The graph shows the pressure of the blood as it completes one circulation of the body (excluding
the lungs).

APressure of hlood
I
!
|

—

istand

vo

A B (o D A
A, B, C or D could represent artery, capillary, vein and the heart.

25 Which part (A, B, C and D) represents the heart?

26 Which part (A, B, C and D) represents the vein?

27 What are the functions of the colon?

Water absorption Enzymes secretion
A No No
B No Yes
C Yes No
D Yes Yes
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Use the diagram below to answer Q28, Q29 and Q30.

woxnpP 9

The diagram shows part of the human digestive system.

28 Which organ(s) produce(s) enzymes to digest fats?

A P,R,Sonly B P,R SandTonly
C Sonly D SandTonly

29 Which organ(s) has/have acidic environment in it/them?

A Ponly B Pand S
C Qonly D QandS

30 Which organ(s) absorb(s) water?

A Q, TandUonly B Tonly
C TandUonly D Uonly
END OF PAPER
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Answers:

Qn | Ans | Reasons

1 Solid changes to gas — sublimation instead of boiling (L=>G) occurs

C
2 C Rm temp at 25°C. Substances with melting pts above 25°C will be solid at rm temp
3 B Q is liquid at 100°C
4 C Only Q and R are liquid at rm temp. R evaporates faster because of lower boiling pt
5 C No of atoms in a molecule of sulfuric acid (H,SO,) is 7
6 C Mgz’ has 12 protons, 12 neutrons and 10 electrons (34 subatomic particles)
7 B Isotope has the same number of protons but different number of neutrons
8 D An atom contains protons, neutrons and electrons (although mass of e is small)
9 C Thermal decomposition involves breaking down of compounds, not addition.
10 | C AP**, OH
11 | D Acid mixes with alkali to form salt and water. No gas is produced.
12 | B A chemical change occurs where raw egg changes to hard-boiled egg.
13 |B Decomposers are biotic factors
14 | D Definition of habitat
15 | B Diffusion and osmosis are passive processes. Osmosis requires p.p.m.
16 | C Active transport can only occur in living cell as it requires energy
17 | B Higher conc of salt and lower water potential are higher in surrounding than cell
18 | C Too much water enters the cell and bursts the cell.
19 | C Water and dissolved minerals move into the xylem.
20 |B Characteristics of xylem
21 |D The higher the humidity, the lower the rate of transpiration
22 |A left atrium > left ventricle > aorta > Rest of body - vena cava - right atrium -
right ventricle - pulmonary artery - lungs > pulmonary vein - left atrium
23 |A Artery does not have valves and do not allow substances to diffuse
24 |B Plasma transports carbon dioxide, waste products and nutrients.
25 | B The heart pumps the blood, where the pressure of the blood is the highest.
26 | A Vein has the slowest flow of blood, so the pressure of the blood is the lowest.
27 | C Colon or large intestine helps to absorb water. No digestion occurs
28 |D Only small intestine and pancreas produce lipase to digest fats.
29 |C Only stomach is acidic.
30 |C Only small intestine and large intestine absorb water.
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SECTION A (30 marks)
Answer all the questions in this section.

1 (a) Write down the processes of changing of states based on the following [3]
characteristics.

Characteristics Name of process
(i) | The force of attraction between the particles
change from strong to weak.

(ii) | The average distance between particles increase
but the particles still remain closely packed.

(iif) | The particles change their motion from moving
rapidly and randomly to sliding past one another.

(b) “Both boiling and evaporation are similar because the changing of state occurs  [2]
throughout the liquid.”

Comment on validity of this statement.

----------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------

2 Table 2 shows four different particles.

Substance / Number of Number of Number of
Particle protons neutrons electrons
Barium ion
lodide ion
Krypton particle
Tin atom
Table 2

(a) Fill in all the missing information in Table 2. [3]
(b) Explain why krypton particle cannot be an ion. [1]

GESS 2EXP Science MYE P2 2017 LTW



3 Read the adapted article from the Straits Times, dated 24 March 2017.

China's air quality was markedly worse in the first two months of the year than the
same period of 2016 following a series of smog outbreaks in northern China, official
data published on Friday (March 24) showed. China says it is winning its "war on
pollution" after strengthening legislation, beefing up its monitoring capabilities and
cracking down on hundreds of polluting firms, and it said average air quality improved
noticeably in 2016.

But throughout January this year, high winter coal consumption combined with
"unfavourable weather conditions" to create heavy smog build-ups throughout
northern China, forcing dozens of cities in the region to issue "red alerts” designed to
curb industrial activity and thin traffic. The air pollution is a major concern to the
residents. Carbon monoxide is produced by motorcars at a rapid rate, contributing to
the rise of global warming. Sulfur dioxide produced by factories cause harm to the
environment, especially to the plantations and marine creatures in the rivers.

Data collected from 338 cities in the first two months of the year showed that
concentrations of small breathable particles known as PM2.5, a key component of
smog, rose 12.7 per cent year on year to 71 micrograms per cubic metre, the Ministry
of Environmental Protection said in a notice. China's cities need to bring PM2.5
readings down to 35 micrograms per cubic metre in order to meet state air quality
standards. Beijing has promised "extraordinary" measures this year to combat smog.

(a) (i) Copy and write the sentence which contains an incorrect information 1
presented in the article.

(ii) Suggest one modification to the information in (a)(i) to make the article [1]
correct.

(b) Describe one way how sulfur dioxide affects the marine creatures. 11

(c) Suggest one way how you can suggest to the government to reduce the 1

nation’s emission of carbon monoxide in the earth’s atmosphere.

----------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------
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4 Fig. 4 shows the graph shows four different populations (grasshoppers, plants,
snakes and sparrows) in the same ecosystem.

Number
4

\ Plants

_//——/—/ﬁ/_’—/_ Grasshoppers
\_\ Sparrows

Snakes
» Time (years)

L

Fig. 4
(a) Write down a food chain involving the four populations.

(b) From the information in Fig. 4, explain why the population of grasshoppers
increases despite a decrease in the population of the plants.

GESS 2EXP Science MYE P2 2017 LTW



5

Three similar plant cells are placed into three different solutions — 10% sucrose
solution, 20% sucrose solution and distilled water. The outcomes are shown in the

diagram below.

Solution Q

Y (\‘
)

Solution R

(a) Which solution P, Q or R is distilled water? Explain. [4]

(b) Explain why the size of the plant cell remains unchanged when it is placed into [2]
solution R.

GESS 2EXP Science MYE P2 2017 LTW



6 Label the parts of the heart as shown in the diagram below. [3]
a)
b)

7 (a) Describe the role of fats as an essential nutrient in our body. [1]

(b) Write down the enzyme to digest fats and the end products of the digestion of [3]
fats.

ERZYMO: cisoicnussissmmmmrasssnsnsssmiesans siemsesssissesisssss s e s sossemsssianasssasssrausinivn

End products: .:cccesesnsessssenssnsnssasnssssnsansuserssnsssssnessnsunsvasansonsansansassasenssnnse

END OF SECTION A
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SECTION B (40 marks)
Answer Q8 and any 3 other questions in this section.

8 (a) The diagram shows an experiment set up to investigate a change in mass of
plants potted in damp soil over a period of time. Plants A and B are similar.

ransparent .
polyethene ba

{ ’ j \ e
Plant A Plant B

Fig. 11a shows the graph of loss in mass of the plants over the next five days.

Mass/g
40
30
20
10 / man = urve
/,‘ » — = 5
" = ime / d ys
1 2 3 4 5 6
Fig. 8a
(i) Name the process responsible for the loss in mass of the plants. [1]
(i)  Which plant gives the result shown by Curve 1? Explain your choice. [3]
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8 (a) (iii) List down two methods to increase the rate of loss in mass of Plant A [2]
without removing the transparent polyethene bag.

--------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------

Plant C

The set-up for Plant C is similar to the set-up for Plant B, but there is a
layer of grease applied on the top and bottom sides of all the leaves.

Predict and draw the curve of Plant C on the graph in Fig. 8a. [1]

(v) Explain the position of the curve of Plant C in (a)(iv). [2]

(b) Name two instruments which can help to measure the rate of water loss in [1]
plants.
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9 (a) Fig.9a shows the amount of a particular nutrient (either carbohydrates, fats or
proteins) present as it enters a human alimentary canal. Organs A, B, Cand D
are parts of the alimentary canal.

Amount of a
particular nutrient

t

RN S S S S

Alimentary
organs
0 Ll
Mouth A D Rectum
Fig. 9a
(i) Name the organs A, B, C and D. [2]
A ecrirereriiinrirsenenncasaseraniestens B: .cciicesesnrnnsasernnansescsesnsaanasnss
C: .ovcmsicivssssammmiss TR e D: .oeremsensnnnsmrersssisisissssssnnm i
(i) From the graph, state the identity of the nutrient. [1]
(iii) Explain why the amount of the identified nutrient decreases further in [4]
organ C.
(iv) Explain why the amount of the identified nutrient is above zero in the 1
rectum.
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9 (b) Liveris an essential organ in our body as it aids in digestion. [2]

Describe how liver aids in digestion.

GESS 2EXP Science MYE P2 2017 LTW
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10 Bromine is an element with atomic number 35. It is a red-brown liquid at room
temperature that evaporates readily to form gas of similar colour.

An enclosed container of bromine gas experienced a continuous cooling process.

Its temperature was initially at 60 °C and the gas was cooled to 59 °C at a constant
rate after 2 minutes. Bromine maintained this temperature for another 13 minutes
before its temperature decreased at a constant rate till the 40™ minute.

At the 40" minute, the temperature of bromine was -7 °C for a duration of 15 minutes.
Then bromine was cooled to -20 °C at a constant rate for another 5 minutes.

(a) On the graph provided, draw the graph of temperature against time for the [2]
cooling of bromine with the given information above.

Temperature / °C

60

40

20

vs

-20
(b) Write down the melting point and boiling point of bromine. [2]

Meling POInE «eesmsmsmennsrsenns BOlING POINE scsusssasussussussnsmanne
(c) Write down the state(s) of bromine at the 50" minute. [1]

(d) Draw the arrangement of bromine particles at the 22" minute. 1

GESS 2EXP Science MYE P2 2017 LTW
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10 (e) Using the particulate nature of matter, explain what happened to the bromine [4]
particles as bromine maintained its temperature at 59 °C for a duration of 13
minutes during cooling.

..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
----------------------------------------------------------------------------------------------------------
..........................................................................................................
..........................................................................................................
..........................................................................................................
----------------------------------------------------------------------------------------------------------

GESS 2EXP Science MYE P2 2017 LTW
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11 (a) Study the nucleus of 5 different particles shown in diagram Fig. 11a. These
particles are elements from the periodic table.

Legend: O — Proton

® — Neutron

Fig. 11a

(i)  Which particle (V, W, X, Y or Z) can never combine with another particle
to form a molecule?

(i)  Which pair of particles (V, W, X, Y or Z) are isotopes?
(iii) Explain how you have identified the isotopes in (a)(iii).

(iv) Particle W combines with another particle (V, W, X, Y or Z) to form an
ionic compound. Write down the chemical formula of this new compound.

(v) Using dot and cross diagram, draw the electronic structure of the
compound in (a)(v).

GESS 2EXP Science MYE P2 2017 LTW
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11 (b) Give a name of any example of the following.
() A molecule of an element

(ii) A molecule of a compound

GESS 2EXP Science MYE P2 2017 LTW
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12 (a) An experiment was carried out to investigate the speed at which copper(ll)
carbonate reacts in hydrochloric acid as shown in the diagram below. A conical
flask containing the copper(ll) carbonate crystals and excess hydrochloric acid
was placed on top of an electronic mass balance. Mass was lost as bubbles of
gas were formed and the gas escaped from the mixture.

Cotton wool Hydrochloric acid

- .3 Copper(ll) carbonate crystals

=

Electronic mass balance

The mass of the flask and the contents are recorded in the Table 12a.

Time (min) 0 1 2 3 - 5 6 7

Mass of
flask & 904 | 893 | 885 | 880 | 87.8 | 87.8 | 87.8 | 87.8
contents

(9)

Total Loss 0 1.1
in mass (g)

Table 12a

(i) Suggest why excess hydrochloric acid is added into the conical flask.

(ii) Complete the missing information in Table 12a.
(iii) At which minute did the chemical reaction stop?

--------------------------------------------------------------------------------------------------

(iv) Describe a suitable method to test the type of gas presence in the conical
flask after the chemical reaction has stopped.

GESS 2EXP Science MYE P2 2017 LTW
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12 (a) (v) Write down a balanced chemical equation for the reaction in the conical [3]
flask when the copper(ll) carbonate mixed with hydrochloric acid.

(b) Study this statement. [2]

“After mixing two substances together, we can conclude that a chemical
reaction has occurred only when the mixture is hot.”

Is this statement correct? Explain your answer.

END OF PAPER
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ANSWERS
Section A
1ai  Boiling / Evaporation [1]

1aii  Melting [1]
1aiii Condensation [1]

1b Itis true that during boiling, the changing of state occurs throughout the liquid. [1]
It is false about evaporation, as the changing of state only occurs at the surface of the

liquid. [1]

2a Substance / Number of Number of Number of
Particle protons neutrons electrons
Barium ion 56 81 54
lodine ion 53 74 54
Krypton particle 36 48 36
Tin atom 50 69 50

[3] — 1 mark for every 4 blanks
2b Krypton is in Group O / the electronic structure of krypton is stable. [1]

3ai  Carbon monoxide is produced by motorcars at a rapid rate, contributing to the rise of
global warming. [1]

3aii e Carbon dioxide is produced by motorcars at a rapid rate, contributing to the rise of
global warming.
e Carbon monoxide is produced by motorcars at a rapid rate, causing harm to the

people’s health (any similar point).
[1] — any 1 of the above

3b Sulfur dioxide forms acid rain which can change the pH of water bodies, affecting marine
creatures. [1]

3c Encourage car-pooling / reduce the number of car ownership / raise higher tax on car
ownership
[1] — any relevant answer to reduce the amount of carbon monoxide emission

4a Plants - Grasshoppers = Sparrows - Snakes [1]

4b The population of snakes, which are predators of sparrows increases. [1]
This causes the population of sparrows to decrease. [1]
As sparrows are predators of grasshoppers, population of grasshoppers increases. [1]

5a P [1]
Cell sap in the vacuole has lower water potential than outside solution. [1]
More water enters via osmosis through the partially permeable membrane. [1]
Cell enlarges and becomes turgid. Cell wall prevents cell from bursting. (Must include
both points) [1]
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The water potential in the cell is the same as that of the surrounding. [1]
No net movement of water molecules occur in and out of the cell. [1]

Pulmonary artery [1]

Right atrium [1]

Left ventricle [1]

It provides insulation for our body / provides us with additional energy [1]

Enzyme: lipase [1]
End products: fatty acids [1], glycerol [1]
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Section B
8ai Transpiration [1]
8aii Plant B [1]
The surrounding of Plant B is less humid compared to the surrounding of Plant A. [1]
Rate of transpiration is greater in Plant B. [1]
8aiii Increase surrounding temperature. [1]
Increase the intensity of surrounding light to be slightly higher. [1]
{cannot accept expose to wind or reduce moisture since the bag is over the plant}
8aiv sMass/g
40
-~ Curve
30
20
10 » mE e ls- e
pe T ant C
/ L — an
o =" ime / days
1 2 3 4 5 6
[1] — Accept any graph below Curve 1, even if it is above Curve 2
8av Rate of transpiration is lower than Plant B/Curve 1 because
the stomata of the leaves are blocked by the grease [1],
reducing the rate of water vapour lost through stomata [1].
8b Potometer and stopwatch [1]
9ai A: Oesophagus B: Stomach
C: Small intestine D: Large intestine
[2] — 1 mark for every 2 correct answers
9aii Proteins [1]
9aiii In small intestine,
Trypsin [1] breaks down remaining proteins into polypeptides [1].
Erepsin/Peptidases [1] breaks down polypeptides into amino acids [1].
9aiv  These are the undigested proteins left behind. [1]
9b Liver produces bile [1] which helps to emulsify fats to speed up action of lipase to act

upon [1].
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10a
Temperature / °C
60
\
40
‘\
\\

20 N

N

\ min
0 0 3 50 80
N

20 =

[1] - similar shape (3 decreasing lines and 2 horizontal lines)
[1] — correct position of the graph

10b Melting point: -7 °C [1]
Boiling point: 59 °C [1]
{max of 1 mark if both values are correct without unit}

10c Liquid and gas [1]

10d

[1] — correct arrangement

10e e At 59 °C, heat is lost and kinetic energy of the particles decrease
The particles slow down
The forces of attraction between the particles become stronger / Particles unable to
overcome the strong forces of attraction
e The particles move closer to one another
[4] — 1 mark for 1 correct point

Alternatively

e At 59 °C, heat is lost and kinetic energy of the particles decrease

e The forces of attraction between the particles become from weak to strong

e The particles move from rapidly and in all directions to sliding past one another
e The particles become from far apart to closely packed

[4] — 1 mark for 1 correct point
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V1l

Xand Y [1]

Both have the same number of protons and different number of neutrons. [1]
WZ, [2]

1 mark if Z is identified with incorrect number.
Max 1 mark if actual chemical symbol is used.

- 2+

[1] — correct structure for W

[1] — correct structure for Z

[1] — correct charges for W and Z
Any molecule of an element e.g. hydrogen gas, oxygen gas, nitrogen gas [1]
Any molecule of a compound e.g. water, carbon monoxide, carbon dioxide [1]

It is to ensure all copper(ll) carbonate crystals are completely reacted. [1]

Time (min) | 0 1 2 3 4 5 6 7

Mass of
flask & 904 | 89.3 | 885 | 88.0 | 87.8 | 87.8 | 87.8 | 87.8
contents
_(9)
Total loss 0 1.1 1.9 2.4 2.6 2.6 2.6 2.6
in mass (g)
[1] — all correct values

4" minute [1]

Pass the gas into a solution of limewater. [1]
White precipitates formed in limewater indicates the presence of carbon dioxide. [1]

CuCOj; + 2HCI = CuCl, + H,0 + CO,
[1] - correct LHS chemical formula
[1] - correct RHS chemical formula,
[1] — balanced equation

The statement is false [1].
e We can only conclude a chemical reaction occurs when new substances are
formed.
e Chemical reaction can also occur if the process is endothermic, when heat is
absorbed in the mixture, causing the mixture to be cold.
[1] — any 1 relevant point
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End-of-Year Examination 2017

CANDIDATE
NAME

INDEX
CLASS NUMBER
SCIENCE

Paper 1 Multiple Choice 10 Oct 2017

Papers 1 & 2: 2 hours
Sec 2 Express

Additional Materials: OTAS

Calculators are allowed in the examination

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Do not use staples, paper clips, highlighters, glue or correction fluid.
Write your name, class and index number on the OTAS.

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.

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

A copy of the Periodic Table is inserted on page 12.

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 The diagrams show the arrangement of particles of an unknown compound

undergoing changes in states at -7 °C and 58 °C.

O O
O O QO
-7°C 58 °C
Which is the arrangement of particles of the unknown compound at 50 °C?
A B
¢ [O0O00] b [O
SInehe o d
0l0e) OO
0000 O
OO O
2 Which substance has particles vibrating about their fixed positions at 10 °C and are
far apart at 200 °C?
melting point/ °C boiling point/ °C
A -189 -186
B -10 58
Cc 36 344
D 20 120
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3 The graph shows how the temperature of a solid substance changes when it is

heated. At which point on the graph does the substance consist of a mixture of liquid
and gas?

temperature / © C

A

time/ min

4 The electronic structure of atoms W, X, Y and Z are shown below.

Which of the following statements is true?

A

B
Cc
D

Atom Y and Z lies in the same period of the Periodic Table.
Atom Y will combine with oxide ions to form Y,0;

Atom W lies in Group |l of the Periodic Table.

Atom X has a nucleon number of 10.

5  Which statement about noble gases is true?

.

B
Cc
D

They all have eight electrons in their valence shell.
The number of protons in the atoms equals the number of neutrons.
The valence shell of their atoms are completely filled with electrons.

They exist as molecules containing two or more atoms chemically combined
together.
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6 Which one of the following is an isotope of carbon?

Neutrons Protons Electrons
A 6 4 7
B 8 6 6
Cc 6 8 8
D 8 8 6

7  Which of the following is a correct chemical equation for the reaction below?

lead(ll) nitrate + magnesium chloride — lead(ll) chloride + magnesium nitrate

A 2PbNO; + MnCl, — 2PbC/+ Mn(NO,),
B 2PbNO, + MgCh, — 2PbC/+ Mg(NO,),
C  Pb(NOs), + MnCl, — PbCl, + Mn(NO3),
D  Pb(NOs), + MgCl, — PbCl, + Mg(NOs),

8 Two reactions were carried out in the laboratory.

Reaction 1: solid sodium hydroxide added to dilute hydrochloric acid
Reaction 2: dilute sulfuric acid added to solid magnesium

In what ways are the two reactions similar?

. Asaltis formed.

Il.  Water is formed.
ll.  Agasis produced.
| only
land Il
Iland Il

I, Il and Il

o0 m >»

9  Which change(s) require(s) light energy to occur?

I.  photosynthesis
Il.  photography

lll.  respiration
| only

Il only

I and Il only

o0 w >»

Il and Ill only

GESS 2EXP Science EQY Exam 2017 LYT &LTW



10 A piece of potato strip was weighed. It was then placed in a test tube containing dilute
salt solution. After a few hours, the mass of the potato strip was found to increase.
Which scenario had happened to the potato strip?

A Water moved into the potato strip through osmosis.

B  Water moved into the potato strip through diffusion.

C  Mineral salts moved into the potato strip through osmosis.
D

Mineral salts moved into the potato strip through diffusion.

11 Cyanide is a substance that can stop respiration from taking place. Which of the
following processes can be stopped if a cell is exposed to cyanide?

|.  Diffusion
II.  Osmosis
Ill.  Active transport

A | only

B Il only

C | and Il only
D Il and 11l only

12 Aring of bark is removed from a balsam plant.

ring of bark removed

What causes the swelling in the stem above the removed ring?

A Accumulation of salts and water due to the removal of the xylem tissue.

B Accumulation of salts and water due to the removal of the phloem tissue.
C  Accumulation of food materials due to the removal of the xylem tissue.
D

Accumulation of food materials due to the removal of the phloem tissue.
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13 The diagram below shows part of the human alimentary canal.

Which part stores the fluid which emulsifies fats?

14 The table below shows the proteins, fats and carbohydrates content in 20 g of rice

and white fish.
food proteins / g fats / g carbohydrates / g
rice 0.5 0.1 9.2
white fish 2.1 0.005 0.0

What will be the main end-products of digestion of a meal of rice and white fish?

A

B
Cc
D

15 Where does chemical digestion take place?

o0 mw >

amino acids and fatty acids

amino acids and glucose

fatty acids and glucose

glucose and glycerol

. Mouth

Il. Stomach
.  Small intestine
IV. Large intestine

I and Il only

lll and IV only
I, I and 1l only
I, 1, land IV
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17

18

19

Which is the primary consumer of this food chain?

4 G 'I_“*"
A o v

grass —» grasshopper ——» shrew ———» 0

A grass

B grasshopper
C shrew

D owl

Which statement best describes an ecosystem?

A A group of organisms of the same species that live in an area.

B Many groups of organisms of different species that live in an area.

c Many groups of organisms of different species interacting with oneanother
and the environment in which they all live in.

D The study of the interactions among many groups of organisms of different

species and the environment in which they all live in.

Which of the following changes happen in both boys and girls during puberty?
I.  Growth spurt occurs
Il.  Increased production of sex hormones
lll.  Pubic hair grows
IV. Voice becomes deeper

I and IV only
Il and Il only
Il and IV only

O o0 w >

I, I'and Ill only

How can AIDS be spread?

A Resting on the same bed previously used by an infected person.
B Sharing of medical needles with an infected person.

C Being sneezed on by an infected person.
D

Sharing of food with an infected person.
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20 The following graph shows changes in the thickness of the uterus lining of a lady over
a period of 9 weeks.

thickness of i . :
uterus lining | ; 3
1 1 i T : T T :
of 1 2 3 Af 5 6 7 éf 9
X X X
time/weeks

What happened at X?

A

B
Cc
D

fertilisation
implantation
menstruation

ovulation

21 A cyan object was being placed in a room with yellow light. What colour would the
object be to a person looking at it in the room?

A

B
Cc
D

Cyan
Green
Red
Yellow

22 Which of the following is not a property of sound?

A

B
Cc
D

It can travel through vacuum.

It is formed by movement of particles.

It can be transmitted through a liquid.

Particle can pass energy to the neighbouring particles.
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23 Two instruments were played in the music room. A sound was played on a flute.
Another sound of the same pitch was played on the trumpet.
Which of the following correctly compares the two sound waves?

frequency speed
A different different
B different same
c same different
D same same

24 The figure below shows a beam of white light incident on a prism and is dispersed
into a visible spectrum on board PQwith seven different colours in the order as shown

below.

P

Colour 1
Colour 2
Colour 3
Colour 4
Colour 5

i Colour 6
pnsm Colour 7

Q

Joseph is thinking of choosing a colour for Board PQ. Which colour of board PQ does
not reflect the true Colour 5?7

A

B
Cc
D

Cyan
Magenta
White
Yellow

25 Light enters from air into a glass block with refractive index of 1.55. Calculate y.

o0 w >

N

Ny

22°
32°
58°
68°
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26 Joel went to an optician to test his eyesight. At the optical centre, Joel sat on the seat
which was placed 250 cm away from the mirror placed in front of him. The test card
was fixed 75 cm behind his seat.

test mirror
card

eye

<§

VRN - JCCURR,, . 1y 17 GOO————
cm

What is the distance between Joel's eye and the image of the test card?

A 250 cm
B 500 cm
Cc 575 cm
D 650 cm

27 Each circuit is connected to identical light bulbs of 1 Q each and resistor of 2 Q each.

Risiiind i

Arrange the circuits, in the ascending order of light intensity.

A P,R S, Q
B P,S,R Q
Cc QRSP
D QS RP
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28 The diagram below shows a simplified doorbell that rings when the switch is closed in
the circuit. This doorbell works based on one of the effects of an electric current.

)

Coil of wire wrapped
around an iron core.

Iron arm moved towards
the iron core, causing
hammer to hit the bell.

hammer

Which of the following is the correct representation of this effect?

A sound effect

B magnetic effect
C heating effect
D chemical effect

For questions 29 and 30, refer to the data, which shows the number of hours and electrical
energy consumed by Timothy’s home appliances in a day.

: Electrical ener Duration of usage per
Appliance consumed per dayg()ll(Wh) day (hour)g i

| 2.5 1

Il 3.5 1

11} 17.0 17

[\ 21.0 14

29  Which one of the following appliances has the lowest power rating?

A |
B |l
c
D IV

30 If the power supply company charges $ 0.20 per kWh, what is the total cost of
energy consumed by all the appliances in 30 days?
A  $3534.00
B  $264.00
CcC §$117.80
D §$8.80
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