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A copy of the periodic table is found on page 12.

Total Marks

30

This paper consists of 12 pages including the cover page. -



1 Some balls are measured as shown in the diagram of a ruler below.

wooden
" block

mi 234567829 10111213‘14151517131920l'

What is the radius of each ball?

A 1.2cm .
B 1.6 cm
C 2.4cm
D 3.2cm
2 A bottle of chemical contains micro-organisms that may potentially infect humans with

diseases. Which label should be pasted on the bottle?

A B Cc D

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

Change the experimental results so as to explain the original hypothesis.
Discard the original observations.

Make another new observation.

U 0w >

Propose a new hypothesis so as to explain the original observations.
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4 The boiling points of some elements are given in the table.
Element Boiling point /°C
Nitrogen -196"
Oxygen 71 83
Argon -186

A mixture of nitrogen, argon and oxygen at -200 °C is allowed to warm up to -180 °C.
Which elements are still in the liquid state at -185°C ?

A mixture of nitrogen, oxygen and argon
A mixture of nitrogen and argon
A mixture of oxygen and argon

OO0 wp

Oxygen only

5 When can parallax error occur?

i Using an electronic balance to measure the mass of a beaker.

1} Reading the volume of a liquid from a measuring cylinder.

It Estimating the area of an irregular shaped figure. !

\") Using a metre rule to measure the length of a cloth for making curtains.
I and lil.
Il and IV.
I, 1and IV.

IV only.

o 0O w >

6 Which part of the flame is the hottest when the air-hole of a Bunsen burner is open?

A

B
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7 The diagram below shows the outline of the Periodic .Table.
P S
Q R T

Which of the following pairs of elements belong in the same group?

A P and Q
B QandR
Cc RandT
D SandT

8 The following information gives the colour change of three indicators P, Q and R.

P red p"," 4 yellow ]
pHS red

al blue | |

R colourless pEH 9 vellow }

What are the colours of these three indicators when they are added to sugar solution?

B, Q R
A Red Yellow - Colourless
B Yellow Red Colourless
Cc Yellow Blue Red
D Red Yellow [ Red
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9 Which of the following option provides the correct labels for 1, 1I, Hi and IV in the diagram?

Lieblg condenser

heat
1 | 1] v
A distillate water in water out solution
B solution water in water out distillate
C distillate water out water in solution
D solution water out water in distillate

10 The table shows some information about the solubilities of three solids.

solid solubility in water | solubility in ethanol effect of heating
M insoluble soluble stable
N insoluble insoluble unstable
0 soluble insoluble stable

The following operations could be carried out to obtain pure O from a mixture of M, N
and O. Not all the operations may be carried out.

i add ethanol
H] add water
m filter

v evaporate filtrate to dryness

In what order should the operations be carried out?

A F=> 0 => 0 2> WV
B H=>101 >N >l
C n=> 1> W
D P> =
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11 Which of the following are threats to the biodiversity of natural systems?

o o0 w>r

I Creation of wildlife sanctuaries
Il Unregulated fishing
Il Introduction of foreign organisms to control local pests.
IV Reforestation
Il only
Il and )il
lland IV

l and IV

12 Which of the following characteristics distinguishes vertebrates from invertebrates?

A

B
Cc
D

Lays eggs or give birth to young alive
Presence or absence of backbone
Presence or absence of jointed legs
Warm-blooded or cold-blooded

13 Which of the following statements best describes classification?

A

B
Cc
D

It is the grouping of objects with the same physical properties.

It is the grouping of objects with similar characteristics.

It is the grouping of objects with similar chemical characteristics.

It is the grouping of objects that is based on at least two same characteristics.

14 The following image shows part of a leaf. Which of the following terms best describes
what a leaf functions as?

o 0O w

cells
tissue
organ

system
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15 Study the dichotomous key below.

Invertebrate

I Warm blooded l I Cold blooded | | Has exoskeleton [ m exoskeleton I
[ Moist skin | | Dry skin |

I Organism S [ | Organism TJ

Which of the following sets correctly show the identity of each organism?

P Q R S T
A Cockroach Mouse Frog Crocodile Starfish
B Frog Crocodile Cockroach Starfish Mouse
C Mouse Cockroach Starfish Frog Crocodile
D Crocodile Frog Cockroach Mouse Starfish

16 After observing several types of tissue through a microscope, John made several
observations, as listed below.

I All tissues are made up of cells.

Il Cells within the same tissue cannot be different.
Il- Organs are made up of the same tissue types.
IV Cells found in a tissue perform a similar function.

Which statements are true?

A | only

B Iland Nl
C land IV
D I, Il and HI
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17 Division of labour among cells can take place in all of the following except

A amoeba

B earthworm
C  mushroom
D

grass

18 Which of the following characteristics would not be observed in a sample of regular
toothpaste?

I Universal indicator gives a dark violet colour when mixed with it.
Il Red litmus paper remains unchanged.
I It produces salt and water when added to a solution of hydrochloric acid.
|l and Il
land It
Iland NI
I, and il

oo w >

19 Which two substances when mixed produces hydrogen gas?

A Sodium hydroxide and nitric acid

B Calcium carbonate and hydrochleric acid
c Potassium chloride and sulfuric acid
D

Sulfuric acid and magnesium

20 Which diagram represents a mixture of a different elements?
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21 A block of iron has a mass of 15 kg on the earth. The gravitational pull on the moon is
one-sixth of the gravitational pull on earth. What is the iron block’s mass on the moon?
(Assume gravitational pull on earth is 10 N/kg)

A

B
C
D

2.5kg
15 kg
25 kg
150 kg

22 Which of the following statements is not true?

A

B

A 20 N iron bar always exerts the same amount of pressure as a 20 N stone
when resting on the ground.

The sharp edge of a knife exerts more pressure than a dull edge of a knife when
the same force is applied on them.

A lady wearing a pair of high heel shoes exerts more pressure on the ground
compared to when she is wearing a pair of flat sandals.

Skis with large surface area enables the skier to glide over soft snow without
sinking into it.

23 Which of the following has the same value as 30 Pa?

A

B
C
D

0.003 N/cm?
0.3 N/cm?

3 N/cm?

30 Niem?

24 Which of the following people has done the most work?

A

B
Cc
D

A boy weighing 500 N climbing 1 m up a tree.

A girl lifting 2 10 N book up onto a table 1 m high.

A man releasing a 100 N rock which then falls a distance of 10 m into a pit.
A weight-lifter holds a 600 N weight in the same position for 1 minute. -
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10

25 Which of the following statements is not correct about chemical potential energy?

A

B
¢
D

Chemical potential energy can be changed into electrical energy.

Animals obtain chemical potential energy directly or indirectly from plants.
Fossil fuels and biofuels are examples of chemical potential energy.

Green plants create chemical potential energy from sunlight and store it in the
form of starch.

26 A forklift lifts a crate from the floor to a shelf on a rack, If the crate has a mass of
250 kg and the work done is 4000 J on the crate, what is the distance between the
floor and the shelf? (Assume that force due to gravity is 10 N/kg).

o0 wPr

0.625 m
1.6m
8m
16 m

27 Which of the following statements is true about friction?

oW

It only happens when an object moves.
A stationary object is free from friction.
It causes energy conversion to heat.

It always acts in the same direction as the motion of an object.

28 In cold countries, glass windows consist of two pieces of glass separated by a thin layer
of air. The layer of air helps to reduce heat loss from the inside of the buildings to the

surroundings by

A

B
c
D

conduction
contraction

‘convection

radiation
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29

30

11

The diagram below shows two different bimetallic strips 1 and 2, made of metals X, Y
and Z, being heated to the same temperature.

X Z
bimetallic 1 bimetaliic 2

From the results shown above, arrange the rate of expansion of the three different metals
in increasing order.

ZXY
Yo Zi %
XZY
XY,z

O ow >

The figure below shows some liquid being heated in a pot.

1] F-//I — :o:id
T q

heat

What happens to the mass, volume and density of the liquid in the region X?

mass volume density
A decreases stays the same increases
B increases decreases stays the same
c stays the same decreases decreases
2] stays the same increases decreases
END OF PAPER
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Enter the numbers of the Section B questions you have answered on the dotted lines in the grid

below.

You may proceed to answer Paper 2 as soon as you have For Examiner’s Use

completed Paper 1. /
Section A 30
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Qlisiiiiis
A copy of the pericdic table is found on page 17.
2 —
(b e

Total 70

This paper consists of 17 pages including the cover page.



SECTION A [30 Marks]
Answer all the questions in this section in the spaces provided.

1  Wirite the readings that can be read from each apparatus below.

(a) Vernier calipers

o 3 4 5
ERANEENINEERISRENA RRNRARRREN
[T
0 5 10
Reading: ...cccoovvviivinnnnnn. [1]
(b) Measuring cylinder
Readitig; wswnsssanimnee [1]

2 The diagram below shows a label pasted on a bottle. The bottle is kept at room
temperature. .

" Melting point: - 42°C
Boiling point: 83°C

(a) State if the bottle contains an element or a compound. Explain your answer. 1

(b) Eugene accidentally added an unknown substance into the bottle. Describe an
experiment that can be carried out to confirm that the bottle is contaminated.  [2]

.............................................................................................................
.............................................................................................................
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3 The figure below shows Ethan performing an experiment in a science laboratory.

State two mistakes he has made and the respective corrections he should do to avoid
these mistakes. [2]

......................................................................................................................
......................................................................................................................

4 A boy exerts a force of 180 N to push a trolley from A to B as shown in the diagram

below. C
10 m iy
trolley ' ~ilem
I
gl L E |
: 15 m B 8 m

(a) Calculate the work done by the boy when the trolley moves from A to B. Show your
workings clearly.

WOHCHORE S cicnminissimsranvssvismmssssisseie 113

(b) If the boy does 3800 J of work pushing the trolley up the slope from B to C,
calculate the force exerted by the boy. Show your workings clearly.

Force exerted = .......cuereerivuvenerieeeiiennes 1M

GESS 1Exp Sc EQY 2016 KTY



5 (a) A drop of screened methyl orange solution was placed in the centre of a circular
piece of filter paper. Some drops of water were added fo the centre of the filter
paper. Blue and yellow rings were seen to form after some time as shown below.

Screened methyl orange
solution and water added here

blue ring

yellow ring

.......................................................................................................

.......................................................................................................

.......................................................................................................

(b) The experiment is carried out in another way as shown in the diagram below.

| ——dyeA

Vi

paper strip —___|

—

dye B

o r 1 original position of screened
starting line j ‘/methyl orange

water

(i) Identify the colours of dyes A and B. -
T ; B:

.......................................

(ii) Explain why the starting line has to be above {he solvent level as shown in the
diagram above. [1]

.......................................................................................................
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6 For the following applications, state the energy conversions.

(a) A fluorescent lamp that is switched on. M

..............................................................................................................

..............................................................................................................

7 Megan was given the following information about four common trees found in Singapore
and was asked to organise the plants using a dichotomous key.

The rain tree is a flowering tree with an umbrella-shaped crown and its seeds are
dispersed by animals. The trumpet tree is a flowering tree with a conical crown and the
seeds are dispersed by splitting. The tembusu tree is a flowering tree with a conical
crown and the seeds are dispersed by animals. The saga tree is a flowering tree with an
umbrella-shaped crown and its seeds are dispersed by splitiing.

Using the information given, complete the dichotomous key to classify the trees correctly.

[4]

Flowering trees in
Singapore

l

L L. = | l
seed dispersed
by animals

I ! l |

rain tree
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(a) State one similarity between a solution and a suspension. (1]

(b) An experiment is performed to investigate how temperature affects the solubility of
substances P and Q in 100 g of water. The results are shown in the graph below.

solubility T
(9/100 g water) ) substance P
[}
] 1 /:
' ; ™ substance Q
; : !
! 1
5 1
i I '
] 1 '
- 1
1 ] 1
] : 1
+ T : > Temperature (°C)
20 40 80
(i) Define solubility. ' 1]
(ii) State the substance that is more soluble at 40 °C. 1

(iii) Describe the difference in the effect of temperature on the solubility of both
substances P and Q at temperatures above 40 °C [2]

........................................................................................................
........................................................................................................
........................................................................................................
........................................................................................................
........................................................................................................

........................................................................................................
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9 (a) The diagram below shows a bacterium.

\) Cell wall
[[ % Cell membrane
—n S
\

—== [~ Cytoplasm
Bacterial chromosomes Photosynthesis occurs here
(i) State one way in which it resembles a plant cell. 11
(ii) State two ways in which it is different from a typical plant cell [2]

.........................................................................................................

(b) Draw and label a typical animal cell observed under high magnification using a light
microscope. [3]

GESS 1Exp Sc EQY 2016 KTY



SECTION B [30 Marks]

Answer question 10 and any three other questions in this section.

10 A Galileo thermometer (figure on right) is a thermometer
made of a glass cylinder containing water and several
sealed glass vessels of varying densities. Liquids (e.g.
water) expand much more than solids (e.g. glass, metal)
when heated. It can be assumed that the volume of the
glass vessels and contents do not change with
temperature. Each glass vessel is labelled with a
temperature value. As the temperature changes, each
glass vessel would rise or fall depending on its relative
density to water. Only approximate temperature ranges
can be measured. The table below shows how the density
of water varies with temperature.

Temperature (°C) | Density of water (g/cm?®)
20.0 0.99820
225 0.99766
25.0 0.99704
27.5 - 10.99637
30.0 0.99565
32,5 .0.99487
35.0 © 10.99403

Jack wants to make his own Galileo thermometer to measure the temperature of his
room, which has a temperature range of 24 °C to 32 °C. He has some water-proof
vessels, each with a fixed volume of 12 cm?®, and a mass of 2 g when empty. Fine sand

Sealed glass
vessel

Glass /

cylinder

can be added to change the mass of the vessels before sealing them.

Jack decides to use 5 of the vessels, labelled‘A to E, to measure his room temperature.

He calculates the mass of sand for filling each vessel as shown in the table below.

(a) Calculate the mass of sand needed for container D correct to 3 decimal places,

showing your working clearly.

Vessel | Temperature (°C) | Density of water (g/cm?) Mass of sand (g)
A 25 0.99766 9.972
B 25.0 0.99704 9.964
c 2715 _0.99637 9.956
D 30.0 0.99565
E 32.5 0.99487 9.938

mass of sand needed=.........ccevvieinnnnnn, g [2]
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10 (b) Draw in the figure on the right how the vessels

A to E would be distributed in a container of water at
30 °C. You can indicate the position of each
container by drawing a circle around its
corresponding letter.

Eg. Vessel A would look like this @ [2]

(c) Explain why the vessels are distributed as shown in your answer to part (b). 3]

................................................................................................................
................................................................................................................
................................................................................................................

(d) While preparing his vessels, he forgot to label vessels A and B. Unfortunately his
digital weighing scale was not working. However, he has a working mercury
thermometer which indicates a current room temperature of 28 °C. Explain how he
could differentiate between the 2 vessels. [2]

................................................................................................................
................................................................................................................

................................................................................................................

(e) State the minimum number of vessels that he would need if he wanted to make a
Galileo thermometer for his room with a degree of accuracy of 5 °C instead. [1]

................................................................................................................
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10

11 (a) Janice reads that most substances dissolve more easily in hot water than cold
water. She decides to carry out an experiment to investigate whether it is true. She
puts a sugar cube in each of the four beakers of water at various temperatures and
measures the time that each sugar cube takes to dissolve completely in the water.

10°C 30°C 50 °C 80 °C
water ——— water——-
sugar cube sugar cube sugar cube sugar cube
(i) ldentify two variables that are kept constant during the experiment. 2]
(i) Identify the variable that is changed during the experiment. [1
(iii) ldentify the variable that is measured during the experiment. (1

(iv) Identify one change she can make in order to carry out the experimentin a
shorter time. [1]

.........................................................................................................
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11 (b) The diagram below shows the apparatus used to separate a mixture of liquids X
and Y.

thermometer

Delivery tube
boiling tube E -
E Ice cubes
Mixture of liquids X and Y~—&&) !
heat

The boiling points of X and Y are 359 °C and 68 °C respectively.
(i) State the name of this separation technique. 1]

..........................................................................................................

(iii) Describe in detail how to obtain pure X and pure Y separately using this
method. [3]

..........................................................................................................

..........................................................................................................

..........................................................................................................
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12 (a) Jeffrey received a pair of soccer boots for his birthday.
He noted that there were some protrusions (studs) on the
soles of his boots as shown in the diagram on the right.
With the studs attached, only the studs are in contact
with the ground when Jeffery wears the boots.

(i) Jeffrey has a mass of 48 kg. On a pair of boots, the total surface area of the
studs in contact with the field is ground is 30 cm?. Calculate the pressure (in
terms of Pa) exerted by Jeffery on the soccer field when he wears the soccer
boots. (Assume gravitational pull to be 10 N/kg).

Pressure = .....cccocuvevnn.n. Pa [2]
(i) Feeling uncomfortable in his new boots, Jeffrey manually unscrewed the studs
from his boots. Assuming the studs occupied 10% of the soles’ total surface

area, calculate the new pressure exerted by Jeffery on the ground with his
unstudded boots. (assume the entire sole is in contact with the ground)

Pressure = ......ccccoeene.. Pa [2]
(iii) Without the studs, Jeffery found himself constantly slipping and falling while
participating in soccer matches. With reference to the calculated results in parts

(a) and (b), explain why it would be better to wear the soccer boots with the
studs while on the soccer field which has a soft surface. [2]

.........................................................................................................
.........................................................................................................

.........................................................................................................
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13

12 (b) During a soccer match, Jeffery kicks the soccer ball into the air. The path of the
soccer ball’s flight from the time the ball leaves his boot to the time just before it hits
the ground is shown below.

(i) Mark with a cross ‘X’ in the diagram above and label it ‘A’ to indicate where the
kinetic energy of the ball is highest. 1

(i)} Mark with a cross ‘X’ in the diagram above and label it ‘B’ to indicate where the
potential energy of the ball is highest. 1

(iii) The total horizontal distance travelled by the ball is 40 m, in a time of 1.34 s.
Calculate the horizontal average speed of the ball in km/h correct to
3 significant figures. :*

GESS 1Exp Sc EQY 2016 KTY
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13 (a) Joshua was given a bottle of hydrochloric acid and a bottle of unknown colourless

(b)

solution, liquid Y. He used red and blue litmus papers to test for liquid Y. The results
are as follows:

Colour of red litmus | Colour of blue litmus

Liquid Y Turns blue Remains blue
(i) State what liquid Y is most likely to be. [1]
(ii) State two other physical properties of liquid Y. [2]

(iif) Name the products formed when liquid Y is mixed well with the hydrochloric
acid. ' (1]

iv) Name the process which describes the reaction which tock place in a(iii). [1]

..........................................................................................................

Joshua added some calcium carbonate into a test tube containing hydrochloric
acid.

(i) Name the gas that was given off. e 1]

..........................................................................................................

(i)) One of the products formed as a resuit of the reaction in (b) is calcium chloride.
Write a word equation for the reaction described in (b). [2]

..........................................................................................................

(iti) If Joshua added a few drops of universal indicator into the test-tube before the
start of the experiment, describe and explain how the universal indicator would
change colour from the start to the end of the reaction. You may assume there
is no more hydrochloric acid and calcium carbonate left after the reaction. [2]

..........................................................................................................

..........................................................................................................
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14 (a) The diagram below shows a saucepan containing water placed on a hot plate. After
some {ime the air at point X also becomes hot.

o X r'

~ -~ =4 Water
Plastic - j Iron
handle L = Hot plate
(i) Name and explain the processes by which heat is transferred from the hot plate
to point X. (3]

................................................................................................................

(i) The sides of the saucepan are often polished. Explain how this reduces heat
loss. (1]

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

(b) HDB occasionally receives complaints about
floor tiles that pop up due to poor workmanship
on the part of the contractor. The diagram on
the right shows some floor tiles that have popped
up during one month of exceptionally hot
weather. Explain what could be the cause of this Bes
phenomenon and what could have been done to prevent this from happening. [2]

................................................................................................................

................................................................................................................

................................................................................................................
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14 (c) Thermal conductivity is a measure of the ability of a substance to conduct heat. In
an experiment, as sefup below, a student wants to investigate the relationship
between the thermal conductivity of several metallic plates with the duration at
which the cork will fall.

wax

cork A

Metal plate
to be tested

N\

heater

The table below shows the metal plates used in the experiment and their respective
thermal conductivities:

Materials Copper Slg;r;l;ss iron Silver Brass
Thermal Conductivity,
W/(m.K) 400 16 80 429 . 109

(i) Given that the time taken for the cork to fall off when copper and iron plates are
used is 20 s and 53 s respectively. Describe what you can infer about the
relationship between the thermal conductivity of metallic plates with the
duration taken for the cork to fall. Explain your answer. 2

(ii) Based on your answer in c(i), rank the metals according to its ability to keep
the cork on the plate from the longest duration to the shortest duration. [1]

..........................................................................................................

END OF PAPER
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