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Section A (20 marks)

Answer all questions.
For each question, there are four possible answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the Answer Sheet.

1 Which row describes the colour of luminous flame and the state of the corresponding air hole of 
a Bunsen burner? 

colour of luminous flame air hole of Bunsen burner

A blue closed

B blue open

C orange closed

D orange open

2 Vitamins A and E are soluble in fats. 

What does fat act as when it is used to dissolve Vitamins A and E?

A solute

B solution

C solvent

D suspension

3 Which description shows the change in the movement of the particles and the distance between 
each particle during freezing?

movement of particles distance between particles

A faster closer together

B faster further apart

C slower closer together

D slower further apart
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4 Which diagrams show a mixture of two elements?

A I and II only

B II and III only

C III and IV only

D all of the above

5 The diagram below shows 200 cm3 of liquid in two different containers.

Which property of liquids is shown in the diagram above?

A Liquids can flow. 

B Liquids cannot be compressed. 

C Liquids do not have fixed shapes.

D Liquids have high densities.

I II

III IV
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6 The diagram shows the energy pyramid of a food chain.

What is the estimated amount of energy which the snakes will receive, if the plants can provide 
100 000 J of energy?

A 10 J

B 100 J

C 1 000 J

D 100 000 J

7 The diagram shows the main parts of a hydroelectric power station.

Which energy change occurs in the generator?

A chemical to kinetic  

B electrical to heat

C heat to chemical

D kinetic to electrical 

plants
3 000 insects

210 rats

17 snakes

3 hawks
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8 How does a wool sweater keep a person warm?

A Air is trapped in the wool.

B Air passes easily through the wool.

C Wool heats up easily.

D Wool is warm.

9 A swimmer is suspected to have consumed a banned drug to improve his performance in a 
swimming competition. His urine sample was taken and sent for testing in the laboratory using 
paper chromatography. 

The chromatograms of the pure drug and his urine sample are tested with two different
solvents, alcohol and water and are shown below.

Which statement about the results is true?

A Both tests show that he consumed the banned drug. 

B Both tests show that he did not consume the banned drug. 

C The test using alcohol as solvent shows that he consumed the banned drug, but not the 
test using water as solvent. 

D The test using water as solvent shows that he consumed the banned drug, but not the 
test using alcohol as solvent.

drug 
sample

urine 
sample

drug 
×

urine 
×

drug 
sample

urine 
sample

drug 
×

urine 
×

alcohol as solvent water as solvent
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10 Which apparatus are needed for evaporation of salt solution?

    
I II III

A I and II only

B I and III only

C II and III only

D all of the above

11 Potassium permanganate is a disinfectant and has a chemical formula of KMnO4.

How many elements does potassium permanganate have?

A 3

B 4

C 6

D 7

12 Which organism is not a decomposer?

A bacteria

B earthworm

C fungi

D virus 
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13 Given that each small square has a side of 2 cm, what is the approximate area of the leaf 
below?

A 27 cm2

B 41 cm2

C 82 cm2

D 164 cm2

14 A boy wants to measure the internal diameter of a beaker and decides to use a Vernier 
calipers. The figure below shows the reading of the Vernier calipers.

What is the appropriate jaws to use and the correct reading of the Vernier calipers?

jaws reading

A inside jaws 3.14 cm

B inside jaws 3.22 cm

C outside jaws 3.14 cm

D outside jaws 3.22 cm

2 cm

2 cm

3 4

0
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Refer to the text below to answer questions 15 and 16.

Corals need sunlight to survive as they have a symbiotic relationship with photosynthetic algae.
These algae provide the corals with oxygen and in turn, the corals provide the algae with shelter and 
raw materials for photosynthesis. 

In recent years, corals are being threatened by warming of the sea due to global warming. In addition, 
increased soil erosion has resulted in high amount of suspended particles causing waters to be cloudy. 
These threats have resulted in mass destruction of coral reefs. 

15 What type of symbiotic relationship do the corals have with the photosynthetic algae?

A commensalism

B mutualism

C parasitism

D predation

16 Which abiotic factor is responsible for the mass destruction of the coral reefs?

A air

B humidity

C soil

D water
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17 Fig. 17.1 is a cuboid of length 2 cm by 3 cm by 4 cm that is placed in a measuring cylinder filled 
initially with some water as shown in Fig. 17.2 below.

What will be the final water level in the measuring cylinder after the cuboid is placed inside?

A 38 cm3

B 42 cm3

C 62 cm3

D 66 cm3

18 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?

4 cm

3 cm

2 cm

initial water level
Fig. 17.1 Fig. 17.2

C                                               D

A                                               B
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Refer to the following classification key for questions 19 and 20.

19 At which interval does division of vertebrates into mammals and birds occur?

A P

B Q

C S

D T

20 Which description shows the correct division at interval R?

A Those that are big in size and those that are small in size.

B Those that fly and those that do not fly.

C Those that lay eggs and those that give birth to their young alive.

D Those that live in water and those that live on land.

vertebrate

myna               penguin whale

bat

lion                   cow

P

Q R

S

T
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Section B (30 marks)

Answer all the questions in the spaces provided.

1 The picture below shows two boys performing an experiment in a Science laboratory.

State two safety rules they should have observed.                                     

1 ………………………………………………………………………..………………………

……..…………………………………………………………………………………………

2 ………………………………………………………………………..………………………

……..…………………………………………………………………………………………

[2]
2 Fig. 2.1 shows part of the Periodic Table.

I II III IV V VI VII 0
Z

J X
M

L Q
R

Fig. 2.1

Use the letters J, L, M, Q, R, X and Z to answer the following questions.

(a) Which elements are metals?

…………………………………………………………………………………………………

(b) State the group and period number of element X.

Group ………………………

Period ………………………

[1]

[2]
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3 Lesti picked up some leaves during a nature walk at Bidadari Park. Upon reaching 
school, he set out to investigate the density of a leaf he found.

He measured the mass of a dish and the mass of the dish with the leaf on it using the 
electronic balance as shown in Fig. 3.1 and Fig. 3.2 respectively.

He then measured the volume of the leaf to be 0.50 cm3.

Fig. 3.1 Fig. 3.2

(a) Calculate the density of the leaf.

density =……………….......... g/cm3 [2]

(b) Lesti took three leaves of the same size and placed each of them in three 
beakers of salt solutions, P, Q and R, as shown in Fig. 3.3.

Fig. 3.3

(i) Which solution had a density value closest to that of the leaf?

Explain your answer based on Fig. 3.3.

..……………………………………………………………………………………………

..…………………………………………………………………………………………… [2]

solution P solution Q solution R



      BSS/2019/End-of-Year Examinations/1E Science [Turn over

13

(ii) Lesti added three teaspoonful of salt to solution Q and stirred it. After 
the salt was dissolved, the leaf started to rise to the same level as 
shown in the beaker for solution R.

Explain what has happened.

..……………………………………………………………………………………………

..…………………………………………………………………………………………… [2]

4 Fig. 4.1 shows a cell of a newly discovered organism by a biologist.

Fig. 4.1

Under the microscope, the biologist observes that this cell cannot be classified completely 
as an animal cell or a plant cell.

(a) Based on the labelled structures, explain why this cell cannot be classified as an 
animal cell.

…………………………………………………………………………………………………

………………………………………………………………………………………………… [2]

(b) State one reason why this cell cannot be considered as a plant cell.

….……………………………………………………………………………………………… [1]

cell membrane 

chloroplast

vacuole
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5 Merlin set up an experiment as shown below. In each of the beakers, she placed an 
identical sugar cube and poured equal volumes of water but at various temperatures into
each beaker. She then measured the time taken for each sugar cube to dissolve 
completely in the water.

beaker H                       beaker L                   beaker M                           beaker N

(a) Suggest a possible hypothesis for this experiment. 

…………………………………………………………………………………………………

………………………………………………………………………………………………… [1]

(b) Identify two controlled variables. 

1 ………………………………………………………………………………………………

2 ……………………………………………………………………………………………… [2]

(c) Identify the independent variable of the experiment.

………………………………………………………………………………………………… [1]

(d) Predict in which beaker the sugar cube would dissolve the fastest.

………………………………………………………………………………………………… [1]

(e) Suggest two other ways you can do to shorten the time of dissolving the sugar cube 
in the same volume of water in all the four beakers. 

1 ………………………………………………………………………………………………

2 ……………………………………………………………………………………………… [2]

water water

10 °C 30 °C 50 °C 80 °C

rrrr

10 °C °C 50 °C 80 °CCCCCCCC

sugar cube sugar cube sugar cube sugar cube

waterwater waterwater

8thermometer30thermometer
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6 A picture of a kettle is shown below. 

Suggest a suitable material for the handle and body of the kettle and give a reason for 
your choice. 

(a) material for handle:………………………………………………………….………………..

reason:……………..…………………………………………………………………………..

…………………………………………………………………………..….…………………..

material for body of kettle:..………………………………..……………….………………..

reason:……………..…………………………………………………………………………..

…………………………………………………………………………..….………………….. [2]

(b) Using the Kinetic Particle Theory, describe the arrangement and movement of the 
water particles found in the kettle at room temperature. 

…………………………………………………………………………..….…………………..

…………………………………………………………………………..….………………….. [2]

handle

kettle
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7 (a) A workman rolls a barrel of weight 2000 N up a plank of length 2.00 m and on to a 
lorry. The back of the lorry is 0.80 m above the horizontal surface of the road.

Calculate the work done on the barrel against gravity.

work done = ………………….. J [2]

(b) A farmer uses a pulley to lift bags of corn onto the storage shelf of a barn as shown 
in the figure below. The shelf is 6 m from the ground. 

(i) Name the type of energy that bag A has on the shelf.

…………………………………………………………………………..….………… [1]

(ii) Bag B is allowed to swing from side to side. State the energy conversion 
between X, Y and Z.

X :……………………… Y: ……………………… Z: ……………………… [2]

 
 A 

6 m B X 

Y 

Z 

2.00 m

0.80 m

barrels
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Section C (20 marks)

Answer all the questions in the spaces provided.

8 The diagram below shows a fractional distillation set-up that is used to separate a mixture 

of ethanol and water.

The boiling point of ethanol is 78 oC and that of water is 100 oC.

(a) Name the apparatus labelled X.

………………………………………………………………………………………………… [1]

(b) Why is the bulb of the thermometer placed at the tube entering apparatus Y?

………………………………………………………………………………………………… [1]

(c) State the function of apparatus Y.

………………………………………………………………………………………………… [1]

(d) (i) State the liquid that will distil over first. 

……………………………………………………………………………………

(ii) Give a reason for your answer in (i).

……………………………………………………………………………………

[1]

[1]

YX

ethanol and water mixture

boiling chips
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(iii) Draw the particle model of the boiling chips. 

[1]

9 Ms Tan is a school laboratory technician. She has three containers filled with iron filings, 
chalk powder and sugar respectively. In an act of mischief, some students mix the contents 
of the containers. 

Design an experiment to help Ms Tan separate the mixture of iron filings, chalk powder and 
sugar. State clearly the separation techniques that are used and what substance(s) is/are 
separated.

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… [4]

10 (a) Fig. 10.1 shows a hydraulic device that is used to compress paper in a waste disposal 
site.

Fig. 10.1
A force applied at piston A causes a pressure. The liquid transmits this pressure to 

piston B which then causes a force to be exerted on the paper. A force of 30 N is 

exerted on piston A. The area of piston A is 0.010 m2. The area of piston B is 

0.50 m2.

force on 
piston B

force 30 N

piston A

area of 0.010 m2

piston B

paperce 30

liquid

area of 0.50 m2
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(i) Calculate the pressure produced by piston A.

pressure = ………………………. N/m2 [2]

(ii) The pressure produced by piston A is the same as the pressure exerted by 

piston B.

Calculate the force exerted on piston B.

force = ………………………. N [2]

(b) Fig. 10.2 shows a hot water tank with an immersion heater at the bottom.
Convection current allows the water to be heated evenly throughout the water tank. 

Fig. 10.2

(i) Indicate with arrows in Fig. 10.2 to show the directions of water entering and 
leaving the hot water tank.

(ii) Draw arrows in Fig. 10.2 to show the convection current in the water tank.

[1]

[1]

(iii) Explain how convection current allows the water to be heated evenly 
throughout the water tank.

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… [2]

heating element

water

insulation air
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(c) Computer chips used in computers generate a lot of heat. They are usually fitted 
with a heat sink with black metal fins as shown in Fig. 10.3.

Fig. 10.3

The heat sink keeps the computer chip cool by transferring heat away from the
computer chip via conduction and radiation.

Explain how the features of the heat sink allows heat to be transferred away from 
the computer chip efficiently.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… [2]

END OF PAPER
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2019 Sec 1E End-of-Year Examination Marking Scheme

Section A

1 2 3 4 5 6 7 8 9 10

C C C C C B D A A B

11 12 13 14 15 16 17 18 19 20

A D D B B D C C A D 

Section B

1 No eating in the Science laboratory; wear safety goggles when 
heating.
[accept any two correct answers] 

2 J and L
IV ; 2

3 (a) Mass = 0.93 – 0.23 
= 0.7 g [M1]

density = 0.7 / (0.50) 
=1.4 g/cm3 [A1]

(b) (i) Solution Q; The leaf floats in the middle of the solution.
(ii) Adding salt made the solution Q increase in mass hence
increase its density; The leaf is now lower density than the
solution R.

4 (a) Presence of chloroplast; presence of one large central 
vacuole;

(b) no cell wall;

y gogg
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5 (a) The higher the temperature, the faster the sugar cube 
dissolves.
(b) Mass of sugar cube; volume of water; Type of sugar; size of 
sugar cube

[accept any two correct answers]

(c) temperature of the water 
(d) Beaker N 
(e) stir the water; break the sugar cube into smaller pieces or 
(increase surface area)

6 (a) handle: rubber/ plastic/ wood, poor conductor of heat/ 
insulator of heat
  Kettle: metal, good conductor of heat

(b) arrangement: disorderly; 
          Movement: slide past one another; 
  

7 (a) 2000 x 0.8 [M1] = 1600 J [A1]
(b) (i) Gravitational potential energy

(ii) gravitational potential energy kinetic energy 
gravitational potential energy

One correct [1], All correct [2]

or condddddduuuuuuccccccttttttoooooorrrrrr ooooooffffff heat/
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Section C

8 (a) fractionating column;
(b) to measure the temperature of the vapour before it enters the 

condenser.
(c) change the gas into a liquid/ measure the temperature of the 

substance distilling over. 
 (d) (i) ethanol;

(ii) it has a lower boiling point 
(iii) particle model of solid, at least 3 x 3

9  Use a magnet to remove iron filings; add water; filter to remove 
chalk as residue; crystallise filtrate to obtain sugar from sugar 
solution

10 (a) == . [M1] =  / [A1]   
p =  = .  = × . [ ] =  [A1]   
Note: allow ECF
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(b) (i) 

(ii) 
(iii) Water at the bottom gets heated up by the immersion heater. 
They expands and density decreases; Hot water rises and cold 
water sinks; 

(c) Black colour is a good emitter of heat / large surface area allows 
heat to be transmitted by radiation efficiently;  
Fin is in contact with the computer chip so conduction of heat from 
chip to fin is faster/ Fins are made of metal which is a good 
conductor of heat; 

mmeeeerrrrrrsssion
water riiiiiisssssses  aaaaaand
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