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Class Register Number Name

BARTLEY SECONDARY SCHOOL

END-OF-YEAR EXAMINATIONS

SCIENCE  5148
Sec 3 Normal (Technical)
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Candidates answer on the Question Paper. 
Additional Materials: Multiple Choice Answer Sheet

READ THESE INSTRUCTIONS FIRST

Write your class, register 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, graphs or rough working.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Section A
There are twenty-five questions in this section. 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 soft pencil on the separate Answer Sheet.
Each correct answer will score one mark. A mark will not be deducted for a wrong answer. 

Section B 
Answer all the questions in the spaces provided. The number of marks is given in brackets [ ] at the end of each 
question or part question. 
At the end of the examination, submit the question paper and the Multiple Choice Answer Sheet separately.

Section C
Answer all the questions in lined paper provided.
The number of marks is given in brackets [ ] at the end of each question or 
part question.

This document consists of 19 printed pages and 1 blank page. 
Set by: NLY [Turn over
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Section A (25 marks)

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 soft pencil on the separate Answer 
Sheet. 

1 The diagram below shows a crane lifting a load. 

  

What does the gravitational potential energy of the load depend on?

A position
B speed
C temperature
D volume

2 Which statement correctly describes the energy changes when a person touches an ice cube?

 A Thermal energy is produced by the hand. 
B Thermal energy is produced by the ice cube.
C Thermal energy is transferred from the hand to the ice cube.
D Thermal energy is transferred from the ice cube to the hand.
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3 The diagram shows some of the energy conversions that take place when a television is 
switched on.

Which option shows the correct identity of energy Y and its value?

energy Y value of energy Y 

A 
B 
C 
D 

chemical potential
gravitational potential

kinetic
sound

875
125
875
125

4 The diagram below represents a wave.

Which pair of points represents the wavelength of the wave?

A E and K
B F and J
C G and I
D H and J

5 A paper boat is resting on the surface of a pond. 

What is the movement of the paper boat as a water wave travels from left to right on the pond?

A moves to the left
B moves to the right
C moves up and down
D remains stationary

electrical energy
500 J

heat energy 150 J

light energy 225 J

energy Y __?__ J

E

F

G

H

I

J

K
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6 What is the reading of the ammeter shown in the diagram below?

 A 30.6 A 
B 36 A 
C 40.4 A 
D 44 A 

7 The diagram shows four forces acting on a block. 
  

What is the resultant force?

 A 1 N to left
B 4 N to left
C 5 N to right
D 7 N to right

8 Elyezer applies a force to a spanner to tighten a bolt. He can apply the force at one of the 
positions shown by the arrows A, B, C or D.

Which position will produce the largest turning effect in the clockwise direction?

  A B

CD
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9 Two boys sat on a seesaw and kept it in equilibrium as shown in the diagram below.

Which statement correctly describes the boys?

 A Both boys have the same mass.
B Boy R is heavier than boy S.
C Boy R is taller than boy S.
D Boy S is heavier than boy R. 

10 Which symbol represents a fixed resistor?

  

11 What are the S.I units of the physical quantities time, energy and power? 
  

time energy power

A minute gram joule

B minute joule watt

C second gram joule

D second joule watt

12 What is the core of a transformer made of?

A aluminium
B copper
C iron 
D silver

A B C D

boy R boy S

90 cm 40 cm
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13 Which test is used to identify starch in food?

 A biuret test
B iodine test
C oil blot test
D pH test

14 Which substance is not required by plants for photosynthesis? 

A chlorophyll

B nutrient

C sunlight

D water

15 In photosynthesis, plants use a certain type of gas and release another type of gas. 

What are these two types of gases?

gas used gas released

A carbon dioxide nitrogen 

B carbon dioxide oxygen

C oxygen carbon dioxide 

D oxygen water vapour

16 Which method is not an intensive method of food production?

A aeroponics
B fish farming
C hydroponics
D slash-and-burn agriculture

17  Automated dairy farming is an example of high technology farming methods.
  
  What is the advantage of adopting high technology farming?
  

A increases food production cost  
B increases the interaction between farm animals and farmers
C longer shelf life of produce
D reduces dependence on human labour
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18  Which indicator gives the least accurate pH value of a soil sample?

A datalogger with pH sensor
B litmus paper
C red cabbage solution
D universal indicator

19 Peter wants to collect pure water from seawater. 

Which separation method should he use?

   
A

 

B

 

C

 

D
 

20  A tea strainer removes tea leaves from tea. 

Which method of separation does it use?

A chromatography
B distillation
C evaporation
D filtration

seawater

enlarged 
view

seawater

seawater

coarse grid

handle

seawater
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21 Gwen is having discomfort due to constipation. 

Which substance will you advise her to take in order to prevent it in the future?

A dietary fibre
B minerals
C proteins
D vitamins

22  What are the main functions of carbohydrates, proteins and fats in the human body?

carbohydrates proteins fats

A growth and repair store energy provide energy

B provide energy growth and repair store energy

C store energy growth and repair provide energy

D store energy provide energy growth and repair

23  The table below shows the information of the different nutrients in three food items, X, Y and Z.

nutrient mass of nutrient in 
food X

mass of nutrient in 
food Y

mass of nutrient in 
food Z

carbohydrate 2.3 g 5.8 g 85.4 g

protein 3.4 g 29.7 g 0.5 g

fat 50.4 g 2.6 g 0.0 g

Which set of the food items below will most likely match the nutrients in the table above?
  

food X food Y food Z

A butter grilled chicken bread

B grilled chicken butter bread

C grilled chicken white bread white bread

D white bread grilled chicken butter
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24 What is not a cause of tooth decay?

 A brushing our teeth too hard 
B drinking soft drinks
C eating citrus fruits
D food acids produced by bacteria

25 Iron nails rust quickly.

Which method is suitable to prevent rusting of iron nails?

 A Coat the iron nails with a layer of paint. 
B Place the iron nails under the sun.
C Store the iron nails in a container of water.
D Store the iron nails in a cupboard.

END OF SECTION A
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Section B [50 marks] 

Answer all the questions in this section.
Write your answers in the spaces provided.

1 A tram used 360 000 J to carry a group of people to the top of the hill. 

The tram took 3 minutes to reach the top of the hill. 

Use the equation 

power =
time

energy

to calculate the power of the tram.

Show your working.

power = ……….…………………...….W [2]

2 (a) The graph below represents the changes in the vertical distance from rest position of a 
  wave with time.

  
Calculate the frequency of the wave based on the graph given. 

frequency = ______________ Hz [1]

For 
Examiner’s 

Use

0.5

displacement / m

time / s0
5 10 15 20

0.5

KiasuExamPaper.com 
12



11

BSS/2017/End-of-Year Examination/3NT Science  [Turn over

(b)  Complete the table below by stating a use of each electromagnetic wave.

electromagnetic wave use of the wave

infrared

radiowave

[2]

3 (a) What is the diameter of the ball shown in the diagram below? 

  diameter = …………………. cm [1]

(b) Imadi investigates how the temperature of a beaker of water changes with time as it is 
heated.  The diagrams show the readings on his stopwatch as the water reaches different 
temperatures.

  What is the time taken for the temperature to rise from 65 oC to 90 oC?

………. min ………. s [1]

For 
Examiner’s 

Use

11 12 13

cm

time at 27 oC

min   s
00:00

time at 65 oC

min   s
04:35

time at 90 oC

min   s
06:55
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4 The diagram below shows the speed of a car moving along a straight road over a period of 
12 seconds.

(a) Calculate the acceleration of the car between A and B.

Show your working.

acceleration = ………..…………............... m/s2 [2]

(b) Given that the car travelled a total distance of 90 m. 

Calculate the average speed of the car for the whole journey.

Show your working. 

average speed = ………………. m/s [2] 

(c) State the force that causes a moving object to stop.

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

For 
Examiner’s 

Use

5

10

15

0 2    4     6 8   10   12

speed (m/s)

time (s)
0

A

B

C

KiasuExamPaper.com 
14



13

BSS/2017/End-of-Year Examination/3NT Science  [Turn over

5 (a) Calculate the reading, V1, of the voltmeter in the circuit below.

  

  

V1 = …………… V [1]  

 (b) Calculate the reading, A1, of the ammeter in the circuit below.

  

A1 = …………… A [1]  

6 In the box below, draw a neat circuit diagram with the items listed below, using the appropriate 
symbols.

one cell

two bulbs connected in parallel to each other 

one variable resistor that adjusts brightness of both bulbs

                                                                         

                                                               
[3]

3V 5V

V1

For 
Examiner’s 

Use

A1

12A

5A
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7 State the energy conversions in a generator that produces electricity from fossil fuels.
  

In the furnace, the fossil fuel is burnt to produce heat.

………………. potential       
  energy of fuels    heat energy    [1] 

In the boiler, the heat from the furnace is used to boil water to produce steam at high 
pressure. The steam is then used to turn a turbine.

heat energy                            ……………… energy kinetic energy  
                                             of steam                                          of turbine             [1]
    

The turbine turns the generator to produce electricity.

kinetic energy
of turbine                                        …………….. energy [1]

8 The figures below show a high energy wave and a low energy wave of the same frequency. 

What is the difference between a high energy wave and a low energy wave if both waves have 
the same frequency?

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

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

For 
Examiner’s 

Use

high energy 
wave

low energy 
wave
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9 Use the equations, 

P = V x I      and E = V x I x t
  

to answer the following questions.

A laptop, when connected to a 240 V supply, operates at a current of 10 A. 

(a) Calculate the power required by the laptop.

    

                                                                                  power = ………………………..….. W [2]

(b) In a week, the laptop is being used for 40 hours. 

(i) Calculate the total energy consumed in kWh.

energy = ………………………..….. kWh [2] 

(ii) Electricity costs 20 cents per kWh.

Calculate the cost of using the laptop. 

                                                              cost = $ ………………..………….... [1] 

10 State the gas produced in the following reactions.

[2]

reaction gas produced

(a) magnesium + sulfuric acid

(b) sodium carbonate + hydrochloric acid

For 
Examiner’s 

Use
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11 (a) The diagram below shows a chromatogram. 

(i) Dye Z is made up of colours B, D and E.

Draw the spots for Dye Z in the chromatogram above.   [1]

(ii) Which substance A, B, C, D, E or F is a pure substance? Explain your answer.

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

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

(b) Select the applications of chromatography by placing a tick for the correct answer.

applications tick the correct answers  

produce perfumes from flower extracts

detect drugs in urine samples

to clean the water by removing impurities

separate a mixture of alcohol and water

test for safety of dyes in food colouring

[2]

12  When acid and base react, they undergo neutralisation reaction.

(a) Complete the word equation.

acid + base                           ……………………… + ……………………… [2]

(b) Give one example of how neutralisation is used in everyday life.

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

For 
Examiner’s 

Use

A B C D E F dye Z
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13 The diagram below shows a part of a village where a field of cabbage is grown. 

(a) In order to increase crop yield, the farmer used chemical fertilisers.

List two negative effects that the fertilisers used can have on the nearby river.

negative effect 1:

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

negative effect 2:

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

(b) In 2016, the crop harvest was affected due to infestation of worms. The farmer sprayed a 
large amount of pesticides on the crops and the crop yield increased. The population of 
birds in the farm was observed to decrease over time after the use of pesticides. 

(i) Suggest a reason to explain what could have caused the bird population to decrease.

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

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

(ii) Suggest an alternative method that the farmer could use which will not result in the 
decrease of the bird population.

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

For 
Examiner’s 

Use

KiasuExamPaper.com 
19



18

BSS/2017/End-of-Year Examination/3NT Science  

(c) Many years ago, the farmer investigated the effect of soil nutrients on plant growth using an 
experiment with two identical soils, only one of which had fertilisers added to it. The apparatus 
used is shown below.

To ensure a fair comparison, the seeds he used were from the same plant. He noted when the 
first seeds germinated and measured the height of the shoots every week. The average height 
of the 10 shoots was recorded and the results are shown in the table below. 

(i) On the graph paper below plot the results for soil A and soil B. Draw straight lines through 
the points and label each line as A or B. 

week height of shoots /cm
soil A soil B

0 0 0
1 0.75 0.45
2 1.50 0.85
3 2.25 1.00
4 3.40 1.70
5 3.75 2.10

n
s

For 
Examiner’s 

Use

height of shoots /cm

weeks    [5]

10 seeds 10 seeds

pot container
200 cm3

soil A
200 cm3

soil B pot container
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(ii) Which results from the graphs appear to be incorrect?

soil A week ……………………….

  soil B week ……………………….
[2]

(iii)Which soil, A or B, contained the fertiliser? Explain your choice.

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

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

(iv)To ensure a fair test, what two other conditions should the farmer keep the same for each 
pot?

condition 1 ...………………………………………………………………………………………......

condition 2 ...………………………………………………………………………………………...... 

[2]

  

                                  END OF PAPER

For 
Examiner’s 

Use
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3NT SCIENCE EOY 2017 Marking Scheme

Section A (25m)

Q1 Q2 Q3 Q4 Q5

A C D B C 

Q6 Q7 Q8 Q9 Q10

B D C D D 

Q11 Q12 Q13 Q14 Q15

D C B B B 

Q16 Q17 Q18 Q19 Q20

D D B B D 

Q21 Q22 Q23 Q24 Q25

A B A A A 

Section B (50m) 

1 Power = 360 000 J / 3(60)s 
= 2000 W

C1
A1

2 a Frequency = 2/20
= 0.1 Hz  1 

b electromagnetic 
wave

use of the wave

infrared Remote control devices

radiowave Radio and television 
communications 

2

3 a 12.9 – 11.7 = 1.2 cm 1
b 6:55 – 4:35 = 2 min 20 seconds 1

4 a 15 m/s 4s 
= 3.75 m/s2

C1
A1

b 90 m 12s
= 7.5 m/s

C1
A1

c Frictional force 1
5 a 8 1

b 7 1
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Q11 Q12 Q13 Q14 Q1Q1Q1Q1Q1Q1555555

D C B B BBBBB B 

Q16 Q17 Q18 Q1999999 Q2Q2Q2Q2Q2Q2000000

D D B BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB DDDDDD 

Q21 Q22 Q23 Q24 Q22222255555

A B A A A A 

Section B (50m) 

1 Power = 360 000 J / / 3(3(6060)s)  
= 200000 WW

C1
A1

2 a FrFreqequeuenncy = 2/2/2020
== 0.0.11 Hz 1 

b ele ecectrtromomagagnenetic 
wawavve

use of the wave

infrared Remote control devices

radiowave Radio and television 

2
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6 a (i) One cell
(ii) Two bulbs connected in parallel to each other
(iii)One variable resistor that adjusts brightness of both

bulbs

1
1
1 

7 a Chemical 1
b kinetic 1
c electrical 1

8 a The amplitude of the high energy wave is greater than that of 
low energy wave. 

1

9 a P = 240 x 10
= 2400 W

C1
A1

b 2400 W = 2.4 kW
Energy = 2.4 kW x 40h
= 9.6 kWh

C1

A1
c Cost = 9.6 x 0.2

= $1.92 1
10 a Hydrogen 1

b Carbon dioxide 1
11 a 1

b B.
It has only one spot on the chromatogram. 

1
1
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7 a Chemical 1
b kinetic 11
c electrical 1

8 a The amplitude of the high energy wave is greater tthahann ththata  off 
low energy wave. 

1

9 a P = 240 x 10
= 2400 W

CC11
A1

b 2400 W = 2.4 kW
Energy = 2.4 kW x 40h
= 9.6 kWh

CC11

A1A1
c Cost = 9.6 x 0.2

= $1.92 1
10 a Hydrogen 1

b Carbon dioxide 1
11 a 1
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c applications tick the correct 
answers 

produce perfumes from flower 
extracts

detect drugs in urine samples

to clean the water by removing 
impurities

separate a mixture of alcohol and 
water

test for safety of dyes in food 
colouring

1

12 a Salt; water 2

b Brushing teeth or any other correct answer. 1

13 a Contamination of main source of drinking water.
Negative impact on aquatic life in the river.
Algae bloom

Any two answers.

2

bi When birds feed on the worm, they are intoxicated by the 
pesticide found on them. 

1

bii Introduce more birds to eat the worm instead of using 
pesticide to kill the worm. (Use biological pest control)

1

ci SP2C2 5

cii Soil A = week 4
Soil B = week 3

1
1

ciii A, the height of the plant is greater. 1

civ Temperature
Light intensity/amount of light

1
1
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produce perfumes from flower 
extracts

detect drugs in urine samples

to clean the water by removing 
impurities

separate a mixture of alcohol and 
water

test for safety of dyes in food 
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12 a Salt; water 2

b Brushing teeth or anny y otheher coc rrect annswswerer.. 1

13 a Contamination ofof maiaia nn sos urcece oof f drdrininkiking water.
Negative impact t onon aqaquatic c liifefe iin n ththee river.
Algae bloom

Any two answers.

2
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1
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1

ci SPSPP2CC2 5

cii SoSoS ilil AA = week 4
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ciii A the height of the plant is greater 1
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1 What would happen if citric acid from foods is placed on damp blue litmus paper?

A It turns red.
B It turns blue.
C It turns green.
D It turns purple.

2 Identify the products formed in the chemical reaction below.

      acid    +   carbonate      ………………. + ………………. + water

A acid, salt
B base, salt
C carbon dioxide, salt
D carbonate, salt

3 The equation below shows a reaction between an acid and a base.

            hydrochloric acid     +     sodium hydroxide          X     +     water

What is X? 

A sodium carbonate
B sodium chloride
C sodium nitrate
D sodium sulfate

4 The pH value of household bleach is pH 12.  A student adds a few drops of an 
indicator X to bleach solution.

The table below shows the colour change of pH indicator X.

What would be the colour observed when bleach is tested with pH indicator X? 

A black
B orange
C red
D yellow
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5 Which of the following statements about the Principle of Conservation of Energy 
is correct?

A Energy can be created.
B Energy can be destroyed.
C Energy can be changed from one form to another.
D Energy is measured in kilograms.

6 What is the source of energy for these electrical generators?

                                  

A coal
B oil
C sunlight
D wind

7 Which of the following objects has the most kinetic energy?

A a loaf of whole grain bread
B a ball rolling on the floor
C a durian fruit hanging on the tree
D a stretched rubber band

8 Stored energy is described as potential energy.
Which situation below has no potential energy?

A A soccer ball travelling on level ground just after being kicked.
B A soccer ball which is at the highest point of its flight.
C A net that is stretched by a fast moving soccer ball.
D A soccer player raising his leg to kick a ball.
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9 A toy car powered by batteries was released from point X, on a track as shown
below.

What form(s) of energy did the toy car possess at point X, point Y and point Z?

    
X Y Z

A kinetic energy potential energy chemical energy 
B kinetic energy chemical energy potential energy 
C chemical energy kinetic energy potential energy 
D chemical energy potential energy kinetic energy 

10 Two boys sat on a seesaw and kept it in equilibrium as shown in the diagram below.

              

Which of the statements correctly describes the boys?

A Boy Y is heavier than Boy X.
B Boy X is taller than Boy Y.
C Boy X is heavier than Boy Y.
D Boy X has the same mass as Boy Y.
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11 The diagram below shows two skaters on the ice.

Which of the following shows the correct value and direction of the resulting 
net force?

net force direction 
A 2N to the left 
B 2N to the right 
C 4N to the right 
D 6N to the left 

12 Which of the following represents the second class lever system?

A B

C D
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13 A plumber uses a spanner to turn a nut in a clockwise direction.
Which section of the spanner, A, B, C or D, requires the smallest force to turn the nut?

                            

14 A car takes 5 hours to travel from point 1 to point 2 which are 450 km apart.

What is the average speed of the car between points 1 and 2?

A 15 km/h
B 90 km/h
C 135 km/h
D 250 km/h

15 The diagram shows a wave.
The wave moves from point P to point Q. 

How many complete wave cycles are produced?

A 3.5
B 6.5
C 7
D 8
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16 A wave with low frequency and high amplitude was recorded on a graph.
Which of the following diagram best represents the wave?

        

17 Which of the following food treatment processes involves reducing the 
water content in food so that microbes cannot multiply?
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18 Which of the following methods is involved in the production of Ultra High 
Temperature (UHT) milk?

A sterilisation
B canning
C pasteurisation
D freeze drying

19 The diagram shows the activity of microbes at different pH values.

              

At which pH will food turn bad in the shortest time if microbes are found in it?

A pH 2
B pH 4.5
C pH 9
D pH 13

20 A farmer studied four types of birds, A, B, C, and D, and its effect on the pest
population in his field. One type of bird was brought to the field at a time.
The graph shows the pest population after each type of bird was brought to the field.

Which of the four birds is the natural predator of the pests in the field?
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21 The diagram shows an algae bloom in a pond.

         

Which of the following is true about the effect of algae bloom on the environment? 

A Algae will not affect the growth of aquatic plants but kills aquatic animals.
B Algae produce a lot of carbon dioxide which kills the aquatic organisms.
C Algae bloom causes a decrease in oxygen levels which kills the aquatic 

organisms.
D Algae bloom causes an increase in oxygen levels which cause fishes to grow 

quickly.

22 Which of the following is not essential for plants to grow well?

A sunlight
B soil nutrients
C water
D wind

23 Which one of the following shows the organisms killed by pesticides and herbicides?

pesticides herbicides
A aphids weeds
B locusts tomato plants
C lady birds aphids
D rodents spinach plants
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24 Which method is an example of an intensive farming method?

A B

C D

25 Many crops will not grow well in an acidic soil.
Which type of chemical reaction takes place when farmers add calcium hydroxide to 
the soil?

A decomposition
B evaporation
C neutralisation
D photosynthesis
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26 Which of the following methods would be most suitable for obtaining pure alcohol 
from a mixture of alcohol and water?

A B

C D

27 The diagram shows the electromagnetic spectrum. Three sections have been 
labelled with their names.

Where should the label for infra-red be placed?

28 Which of the following shows the correct order of electromagnetic waves in terms of 
wavelength?

longest wavelength shortest wavelength

A radio wave microwave infrared
B gamma ray x-rays ultraviolet
C visible light infrared microwave
D ultraviolet visible light infrared
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29 Which one of the following is labelled correctly?  

    
symbol name

A
variable resistor

B 
bell

C 
fuse

D switch

          
                       

30 An electric circuit is connected as shown in the diagram;

At which point in the circuit does the current have the highest value?

A point P
B point Q
C point R
D current is the same at P, Q and R

31 A customer is considering purchasing a hair-dryer.  The table shows the 
energy used by four different models during the period of time specified. 
Which one of the models is the most energy efficient? 

energy used / J time / s
A 100 1.0
B 500 5.0
C 1000 10.0
D 500 25.0

  

5 2 3 6
P Q R
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32 Which of the following is true about the connection of lights at home?

A They are in series so that the total resistance will be very small.
B They are in series so that the all the lights can be easily switched on.
C They are in parallel so that the total resistance will be very large.
D They are in parallel so that lights can still work even if one of the bulbs blows.

33 The diagram below shows part of an electric iron.

                         

To which part should an earth wire be connected?

A metal case
B heating element
C plastic handle
D thermostat

34 A chromatogram of several inks is shown in the diagram below.

       

Which statement is correct?

A Brown ink can be made by mixing red and yellow inks.
B Black ink can be made mixing orange and brown inks.
C Green ink can be made by mixing orange and yellow inks.
D Orange, yellow and red inks each consists of a single dye.
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35 What are the main functions of carbohydrates, proteins and fats in the human body?

carbohydrates proteins fats
A growth and repair store energy provide energy
B store energy provide energy growth and repair
C provide energy growth and repair store energy
D store energy growth and repair provide energy

               

36 What nutrient supplements can we consume to maintain healthy bone formation?

A calcium and protein
B fibre and iron
C calcium and vitamin D
D iron and vitamin C

37 Which of the following is a good source of carbohydrates?

A milk
B peanut
C meat
D bread

38 An experiment was carried out by adding a magnesium strip into lemon juice. 
A lighted splint was put near the mouth of the beaker and the gas produced 
extinguishes the flame with a ‘pop’ sound.

                                  

What does the experiment show about the nature of lemon juice?

A It is a solvent.
B It is an acid.
C It is an alkali.
D It is corrosive.
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39 Which of the following is an advantage of aeroponics and hydroponics?

A Crops are protected from pests.
B Maintaining the farm require more skilled workers.
C The farm requires advanced technology and heavy machinery.
D Crops are grown in an enclosed space.

40 A survey was conducted to examine the lifestyle choices of four men. 
The men were required to indicate a score between 1 to 10 for three key areas. 
These areas include ‘body weight’, ‘fat content in diet’ and ‘doing regular exercise’.

Which man, A, B, C or D has the highest risk of developing heart disease?

End of paper
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ANSWERS TO SCIENCE 3NT SA2 PAPER 1 SJC 2017

1. A
2. C 
3. B 
4. C 
5. C 

6. D 
7. B 
8. A 
9. D 
10. A 

11. A 
12. C 
13. D 
14. B 
15. A 

16. B 
17. B 
18. A 
19. C 
20. B 

21. C
22. D 
23. A 
24. D 
25. C 

26. D 
27. B 
28. A 
29. C 
30. D 

31. D 
32. D 
33. A 
34. B 
35. C 

36. C 
37. D 
38. B 
39. A 
40. B 
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Answer all questions in the spaces provided.

1 (a)

(b)

State the Principle of Conservation of Energy.
        

…..……………………………………………………………………………… 

…………………………………………………………………………………. 

A basketball, initially at rest, is dropped from a height of 2.0 m above the 
ground. The basketball then bounces up to a maximum height of 1.6 m 
above the ground.

                                                  

Using the Principle Of Conservation Of Energy, explain why the basketball 
is unable to bounce up to 2.0 m above the ground.

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

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

[2] 

[1] 

For 
examiner’s 

use

2    (a) In order to separate a mixture of sand and salt, a student came up with a 
series of steps. 
Number the steps by writing 1 to 4 in the blanks in the correct sequence.

heat the filtrate 

evaporate all  the water from the filtrate

mix with water and stir

filter the mixture

…………

…………

…………

………… [2] 

(b) Suggest how filtration could be used in the preparation of food.

…………………………………………………………………………………

………………………………………………………………………………… [1] 
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3     (a)

(b)

List two organisms farmers need to protect their crops from.

…………………………………………………………………………………

…………………………………………………………………………………

State two disadvantages of the slash-and-burn method of agriculture. 

…………………………………………………………………………………

…………………………………………………………………………………

[1] 

[2]

For 
examiner’s 

use

(c)

(d)

Explain how natural predators help farmers to improve crop yield.

…………………………………………………………………………………

…………………………………………………………………………………

State two ways excessive use of fertilisers could harm the environment.

1 …………………………………………………………………………………

2 …………………………………………………………………………………

[1]

[2]

4    (a) A 60W, 240V lamp was switched on for 5 hours a day.

use   P = I V

Calculate the current passing through the lamp.

Current = ………………… A [1]

(b) Calculate the energy consumed by the lamp in a day. 

use   P = E / t

  

Energy = ………………… kWh [2] 
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(c) Calculate the cost of using the lamp per week if the unit cost of electrical 
energy is $0.25 per kWh 

                                                                    Cost = $ ………………… [2]

For 
examiner’s 

use

5 In the space below, draw a circuit with:

three dry cells
three bulbs in parallel
a switch to control all the bulbs simultaneously
a voltmeter and an ammeter to measure the potential difference 
and current of one of the bulbs. [5]
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6 A wave has an amplitude of 3 cm and a wavelength of 4 cm.

Sketch one cycle of the wave below.

Label the following sections on the graph you have drawn. 

(i) amplitude
(ii) wavelength
(iii) crest 
(iv) trough

[2] 

[4]

For 
examiner’s 

use
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7

  

In order to promote a healthy lifestyle, the Singapore Health Promotion 
Board came up with the Healthy Plate visual diagram as shown below.

              

For 
examiner’s 

use

(a)

(b)

(c)

What types of food should you fill your plate with for a balanced diet?
   
A:  ……………………………………………………….. 

B:  ……………………………………………………….. 

C:  ……………………………………………………….. 
  

Explain how each of these foods keeps you healthy.   
   
A:  …………………………………………………………………………. 

………………………………………………………………………….……. 

B:  …………………………………………………………………………. 

…………………………………………………………………….…………. 

C:  …………………………………………………………………………. 

…………………………………………………………………….…………. 

Besides the Healthy Plate, what else can you do to lead a healthy lifestyle?
           
…………………………………………………………………………………..

[3]

[3]

[1]

A
B

C
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8 The food label below shows information for an energy bar.

                                

For 
examiner’s 

use

(a)

(b)

(c)

Which two mineral salts are contained in the energy bar?

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

State one function of each of the mineral salts mentioned in (a).
       
.................................................................................................................

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

How much energy would be provided by eating 100g of the energy bar?

                                                               Answer:  ………………………

[1]

[2]

[1]
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9 The following question is based on the properties of acids and bases.  Fill 
in the blanks with appropriate word/s.     

properties

substances

acid water alkali

taste no taste bitter

pH value 7 

colour of 
universal 
indicator

red

                                                                                               

[5] 

For 
examiner’s 

use

10 From the list below, choose the suitable process for each of the following 
applications in the food industry.

paper chromatography         evaporation          boiling

filtration   distillation  dissolving   

                  

process

to add flavouring in drinks to improve 
taste

to obtain salt from sea water in salt mines

to separate tea leaves from tea before 
drinking

to identify drugs in urine samples
[4]
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11 The diagram shows the basic structure of a transformer. For 
examiner’s 

use

(a)

(b) 

(c) 

Complete the labelling of the coils by adding a word to each of the dotted 
lines in the diagram.         

The potential difference across the input coil is 240 V and the potential 
difference across the output coil is 40 V.

(i) Is this a step-up or a step-down transformer?
      

……………………………………………………………………………………

(ii) Give a reason for your answer.
          
……………………………………………………………………………………

What material is used to make the core of the transformer?  

……………………………………………………………………………………

[2]

[1] 

[1]

[1]
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12

(a)

(b)

A student wanted to investigate the effect of fertiliser on plant growth.
He used two identical soil samples but only one had fertiliser added to it.
The diagram below shows the experimental setup.

The student measured the height of the shoots every week.
The average height was recorded and the results are shown below.

week
height of shoots

soil A / cm soil B / cm
0 0 0

1 0.80 0.45

2 1.55 0.85

3 2.25 1.00

4 3.40 1.65

5 3.75 2.10

6 4.50 2.50

  

Which soil (A or B) contained the fertiliser?
Give a reason for your choice of answer in a (i).

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

...................................................................................................................
  
On the graph below, plot the results for soils A and B.
Draw straight lines through the points and label each line. 

[2]

[5]

For 
examiner’s 

use 

KiasuExamPaper.com 
54



11

Sec3 N(T) P2 SA2 P2  2017
[Turn over

                                                           End of paper

                                                                                                                  weeks

For
examiner’s 

useheight of 
shoots /  cm
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ANSWERS TO SCIENCE 3NT SA2 PAPER 2  SJC 2017

1a

1b

Energy cannot be created or destroyed [1]. It can only be converted from one
form to another [1].

Some of the energy is lost as heat 
and sound energy.

2

1

2a 3, 4, 1, 2 2
2b Any practical answer such as preparing coffee / sugarcane drink, etc. 1

3a
b 

Pests ;  weeds
Causes haze / 
soil erosion  / 
forest fires  / 
loss of habitat and extinction of species                   any 2

1

2

3c

d

Kill pests that eat crops without use of chemicals

Contaminate ground water
Algae bloom / eutrophication

1

1
1

4a I = 60/240 = 0.25 A 1

4b Change to kWh  60w  =  0.060 kW
E = 0.060x5 = 0.3 kwH

1
1

4c cost = 0.3 x 7 x 0.25 
= $0.53

1
1

(1m for each calculation and 1m for each correct answer (allow ECF for c)

5

3 cells
3 bulbs in parallel
a switch to control 3 bulbs
voltmeter and ammeter on the bulb without a switch

1m
1m
1m
2m
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3a
b

Pests ;  weeds
Causes haze / 
soil erosion  / 
forest fires / 
loss of habitat and extinction of species                   anananananany y yy y y 222222

1

2

3c

d

Kill pests that eat crops without use of chemicaaaaaaaaaaalslslslslslslssslsssslssssslsslssssssssssssssssssssssssssssssslsssssssssssssssssssss

Contaminate ground water
Algae bloom / eutrophication

1

1
1

4a I = 60/240 = 0.25 A 1

4b Change to kWh  60w  =  0.060 kW
E = 0.060x5 = 0.3 kwH

1
1

4c cost = 0.3 x 7 x 0.25 
= $0.533

1
1

(1m for each calculation andd 1m m foor r eaeachch ccororrer ct answer (allow ECF for c)

5
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6

1 mark for shape of wave
1 mark for correct amplitude and wavelength

2

Correct labels     1m each
(i) amplitude
(ii) wavelength
(iii) crest
(iv) trough

4

7a

7b

7c

A: vegetable and fruits
B: whole grains
C: meat and others

(note:  B and C can interchange)

A: provide fibre and vitamins
B: gives us energy
C: repair tissue/muscles

Exercise  regularly, drink more water ; avp

3

3

1

8a iron + calcium
Iron is required to carry oxygen around the body
Iron is required to make RBCs

Calcium for strong bones and teeth

1

1

1
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1 mark for shape of wavee
1 mark for correct amplitude aandd wavelenengtgtg hh

2

Correct labels     1m each
(i) amplitude
(ii) wavelength
(iii) cresstt
(iv) trtrouo ghgh

4

7a

7b

A: veggetetababblele aaandnd fruits
BB:: whwhole grains
C:C: meat and others

(n(nnotote:e:  B and C can interchange)

A: provide fibre and vitamins
B: gives us energy

3
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8c 35 g    provides 150 cal

100g   =
150/35 x 100 

energy = 428.6 cal

1 

9 sour
1;  12   (allow a range)
green,  blue

1
2
2 

10 dissolving
evaporation
filtration
paper chromatography

4

11 a
b 
c 
d 

primary, secondary
step down, 
voltage decreases
iron

2
1
1 
1 

12a shoots in soil A
The height of the shoots in soil A are greater than the shoots in 
soil B, which means they grew faster.

1

1
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8c 35 g    provides 150 cal

100g   =
150/35 x 100 

energy = 428.6 cal

1 

9 sour
1;  12   (allow a range)
green,  blue

1
2
2 

10 dissolving
evaporation
filtration
paper chromatography

4

11 a
b 
c 
d 

primary, secondary
step down, 
voltage decreases
iron

2
1
1 
1 

12a shoots in sosoilil AA
The heightht of the e shshooootsts in n soil A are greater than the shoots in 
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12b

Correct scale for x and y axis – 2m
Correct plots – 2m
Labels both lines – 1m  

5
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Corrrrecect t sccalalee for x and y axis – 2m
Correcect t plploto s – 2m
Labels both lines – 1m 

5
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READ THESE INSTRUCTIONS FIRST 
Write your name, index number and class on the question paper and any separate answer 
sheets used. Write in dark blue or black pen.

Section A  [30 marks] 
Answer all questions. There are thirty questions in this section.   
For each question there are four possible answers, A, B, C and D.  Choose the one you 
consider correct and record your choice in the table of boxes provided. 
Each correct answer will score one mark. A mark will not be deducted for a wrong answer. 
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Answer all questions. Write your answers in the spaces provided on the question paper. 
Drawings should be done in pencil.
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SECTION A    MULTIPLE-CHOICE QUESTIONS  [30 marks ] 

Indicate your answers in the boxes provided. 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30

1 Where is bile produced in the human digestive system?

A Gall bladder

B Liver

C Stomach

D Small intestine

2 Which statement explains the shape of the graph at point 5?

                             
A The enzyme is affected by changes in pH and temperature.

B The enzyme is inactive at a higher temperature.

C The enzyme activity has decreased to the optimum temperature.

D The enzyme has been destroyed and rate of reaction stopped.
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3 What will happen to a person who drink too much alcohol over a period of time?

   A He will lose weight easily.

   B His stomach will be damaged by the alcohol.

   C His liver will harden and start to lose its function.

   D His liver will continue to break down the soluble substances in alcohol.

4 Digestion is an important process in our body because it breaks down food

A into smaller particles

B into soluble particles

C into smaller and soluble particles

D into smaller and insoluble particles

5 How do we know if a person has diabetes?

A The person lacks a diet of fibre and fruits

B The blood alcohol level in the person is high

C There is high sugar level found in the person’s urine

D The person does not exercise regularly and does not have enough sleep

6 Which is the correct pathway for movement of oxygen into the blood capillaries?

A nose ----> throat ---> windpipe ---->  bronchus ----> air sac  ----> capillary

B nose ----> throat ---> bronchus ---->  windpipe ----> air sac  ----> capillary

C throat ----> nose ---> windpipe ---->  bronchus ----> air sac  ----> capillary

D nose ----> windpipe ----> throat ----> bronchus ----> air sac  ----> capillary
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7 The diagram shows the hair-like structures that covers the surface of the 
windpipe of the human respiratory system.

How does smoking affect the function of the windpipe?

A Causes plaque to form in the windpipe

B Causes the cilia to stick together

C Destroys the enzymes that break down the cigarette chemicals

D Reduces the surface area for gaseous exchange along the windpipe

8 Carbon monoxide found in cigarette smoke is poisonous because ___________.

A it causes cough and heart disease

B it causes the smoker to become addicted

C it damages the lungs and causes lung cancer

D it prevents blood from transporting oxygen to other parts of our body

9 Which of the following takes place during exhalation?
I. The ribcage moves inwards and downwards
II. The ribcage moves outwards and upwards.

III. The diaphragm relaxes and moves upwards.
IV. The diaphragm contracts and moves downwards.

A I and II

B I and III

C II and III

D II and IV
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10 A person is considered to be fit if he has ability to do ____________________.

A physical activities with any complaint 

B physical activities once in a while without feeling sick or tired

C physical activities without feeling sick or prolonged tiredness

D mental activities without feeling ill and tired

11 The diagram shows three types of blood vessels. Please identify the blood 
vessels.
                           

                                        
           

X Y Z

A
B
C
D

artery
capillary

vein
artery

capillary
artery
artery
vein

vein
vein

capillary
capillary

12 What is the function of platelets?

A To produce antibodies

B To prevent blood loss by clotting

C To remove alcohol from the bloodstream

D To transport oxygen to the rest of the body
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13 The diagram below shows how smoking affects the blood vessel.

What will happen to the smoker who has plaque forming in the blood vessel?

A He will cough more frequently and lose weight.

B His blood pressure will be lower than the normal level.

C His body cells will not have enough oxygen and nutrients.

D His liver will harden and become damaged.

14 Which of the following can be used to measure our cardiac health?

A body weight and amount of food eaten

B body weight and height of a person

C heart rate and blood glucose level

D pulse rate and blood pressure

15 Exercise increases the pulse rate and breathing rate so that 
__________________.

A more heat and energy can be transported to the tissue cells

B more oxygen and glucose are transported to the tissue cells

C more carbon dioxide and water are transported to the tissue cells

D more oxygen and glucose are transported away from the tissue cells
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16 Which of the following statements is true about blood flow in our body?

A The blood flows in two different directions.

B The backflow of blood is prevented in the artery.

C The blood passes through the heart in two complete circulation.

D The blood passes from the vein to artery and then to the capillary after 
leaving the heart.

17 A piece of cobalt chloride paper is used to check for the presence of 
___________ in exhaled air.

A carbon dioxide

B glucose

C oxygen

D water vapour

18 Which tissue helps to prevent the bones from rubbing against together at a joint?

A cartilage

B ligament

C muscle

D tendon
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19 The diagram shows the nutritional label from a box of cereal.
                    

                              

It is recommended that a person eats no more than 64g of fat each day.
A student eats one serving of this cereal in a day.
What is the percentage daily value of fat in one serving of this cereal?

A 8%

B 12.5%

C 25%

D 64%

20 Which of the following is a result of both smoking cigarettes and drinking 
alcohol?

A addiction

B infectious disease

C liver damage

D lung damage

21 What is the purpose of using antiseptics?

A Apply to living surfaces (e.g. skin) to kill micro-organism

B Apply to non-living surfaces (e.g. table) to kill micro-organism

C Apply through the mouth to kill the micro-organism

D Apply through injection to prevent diseases caused by viruses
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22 What are the food tests for protein and starch?

Test for protein Test for starch

A biuret test limewater test

B biuret test iodine test

C limewater test biuret test

D limewater test iodine test

23 Which one of the following diseases can be inherited from one generation to the 
next?

A colour-blindness

B dengue fever

C heart attack

D liver cancer

24 What is the name of the disease that resulted from a gene that makes abnormal
form of haemoglobin?

A bronchitis

B sickle-cell anaemia

C malaria

D thalassemia
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25 How does sickle-cell anaemia affect a patient?

A It causes red blood cells to be destroyed.

B It causes less white blood cells to be produced.

C It causes the person to lose his colour vision.

D It causes oxygen to be transported to his body cells inefficiently.

26 Which of the following is not a cause of obesity?

A High saturated fats diet

B Over-exercising

C Having diabetes

D Eating a meal rich in cholesterol

27 Which of the following illness can be treated with antibiotics?

A Bacteria food poisoning

B Measles 

C Rubella

D Thalassemia

28 A patient is being treated with daily injections of insulin.
Which type of food must the patient avoid because of his medical condition?

A calcium

B fibre

C protein

D sugars
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29 ___________________ is not a limitation of kidney transplant and kidney 
dialysis.

A Rejection of transplanted organ

B Taking life-long anti-rejection drugs

C Removal of waste products from the body

D Having regular and long sessions of treatment

30 A man is 1.60 m tall and his weight is 85 kg. Based on his Body Mass Index, 
suggest the possible health risk the man might face using the table below.

 

BMI for Adults 
(kg/m2) 

Weight Range Health Risk 

27.5 and above Obese High risk of heart disease, high 
blood pressure, stroke and 
diabetes 

23.0-27.4 Overweight Moderate risk of developing the 
dieases above 

18.5-22.9 Healthy weight Low risk of developing the 
diseases above 

Below 18.5 Underweight At risk of nutritional deficiency 
diseases and osteoporosis 

A He will be at risk of nutritional deficiency diseases and osteoporosis.

B He will be at low risk of developing the diseases.

C He will be at moderate risk of developing the diseases.

D He will have high risk of heart disease, high blood pressure, stroke and 
diabetes.
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                         SECTION B    STRUCTURED QUESTIONS    [ 40 marks ] 

Answer all questions in this paper in the spaces provided

31 The diagram below shows a human joint. For 
Examiner’s 

Use

(a) Identify the three different parts labelled A, B and C..

A : …………………………………

B : …………………………………

C: ………………………………….
[3]

(b) State the function of the part labelled A.

…………………………………………………………………………………….
[1]
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32 The graph shows the rate of enzyme reaction affected by pH. For 
Examiner’s 

Use

(a) Estimate the optimal pH of this enzyme.

optimal pH is ………………. [1]

(b) State what happened to the rate of enzyme reaction at pH 7.

……………………………………………………………………………………. [1]

(c) What is a possible reason for the rate of enzyme reaction in (b).

…………………………………………………………………………………….
[1]

(d) Name one other factor that can affect the rate of enzyme reaction.              

      ………………………………………….. [1]

33 (a) The mouth has many parts and functions to start the digestion of food. 
Match the parts to their correct functions (draw ------->).

Part Function

Teeth   
Tongue
Saliva

To mix the food with saliva
To cut food into smaller pieces
To lubricate and partially digest food

[3]

(b) How does the liver help in digestion?

…………………………………………………………………………………… [1]
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(c) What will happen to a person if his diet lacks water and dietary fibre?

…………………………………………………………………………………….
[1]

For 
Examiner’s 
Use

34 Ali carried out an experiment to find out how temperature affects the starch in 
our mouth. He placed 5 test tubes containing saliva and starch in 5 different 
temperatures for 15 minutes.

He then tested the solution with iodine solution and obtained the following 
results. Study the table and answer questions 34 (a) and (b).

Temperature/ 0C Observations

15 Iodine turns blue-black

25 Iodine turns blue-black

35 Iodine remains yellow

45 Some specks of blue-black observed

55 Iodine turns blue-black

(a) Which substance present in the saliva is responsible for breaking down 
starch?

…………………………………………… [1]

(b) Predict the rate of reaction (no reaction, slow reaction or fast reaction) at 
15 0C.

……………………………………………………………………………………. [1]
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35 (a) The diagram below shows three components of blood.

What is one function of a red blood cell?

………………………………..…………………………………………………
[1]

For 
Examiner’s 
Use

(b) Name the other component of blood that is not shown in the diagram 
above.

……………………………………………………………………………………. [1]

(c) State the meaning of “cardiac health”.

…………………………………………………………………………………….

……………………………………………………………………………………. [2]
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36 The diagram below shows an X-ray of a normal hand and a hand with joint 
problem.

For 
Examiner’s 
Use

(a) Name the joint problem on the right hand.

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

(b) Suggest the cause of pain in the finger.

……….……………………………………..……………………………………..

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

(c) What should a person do to maintain healthy bones and joints?

……….……………………………………..……………………………………..

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

37 (a) A Secondary 2 student likes to eat a lot and sometimes overeats. He 
weighs about 70kg. He does not have the habit of exercising regularly 
and spends long hours on computer games.
State two possible side effects that the student is going to suffer as a 
result of this type of lifestyle.

…………………………………………………………………………………….

…………………………………………………………………………………….
[2]
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(b) Complete the following sentences by choosing the appropriate word
provided below.
blood vessel          heart         capillary          lung         joints     
weight    bleeding       bacteria      stroke            headache

Obesity may put more strain on the _______________ as fats cause 
plaque that narrows blood vessels, thus resulting in _______________ 
and __________ attacks. [3]

For 
Examiner’s 

Use

(c) How does high salt intake affect the health of a person?

…………………………………………………………………………………….
[1]

38 In 2013, there was a dengue fever outbreak in Singapore. Please refer to the 
graph below. On 5 June 2013, Sembawang-Nee Soon Town Council was 
fined S$200 for allowing mosquitos to breed in water tanks above the 
housing estates. Officers from the National Environment Agency (NEA) found 
mosquito larvae in water tanks at the rooftops of Blocks 896C and 899A in 
Woodlands.

        

(a) How would you describe the trend in the number of dengue cases 
between 12 May and 29 June 2013?

……………………………………………………………………………………. [1]

(b) How does dengue fever affect a victim?

…………………………………………………………………………………….

…………………………………………………………………………………….
[2]
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(c) Suggest one way which we could prevent outbreak of dengue fever.

…………………………………………………………………………………….

……………………………………………………………………………………. [1]

39 Three patients were known to be suffering from the following digestive 
disorders: diabetes, constipation and liver hardening.

Using the health data below, suggest which patient is suffering from which 
type of digestive disorder.

Patient Blood glucose 
level before 

meals

Blood alcohol 
level after 
meals (%)

Frequency of 
clearing 

bowels a day

A 75 0.10 1 time

B 90 0 0 time

C 150 0.01 2 times

     Normal blood sugar levels are between 70 mg/dl and 120 mg/dl

Below are some health indicators:

(a) Patient _________________ may suffer from _______________ 
because he has a higher than normal alcohol level in the blood after 
meal.

[2]

(b) Patient _______________ is suffering from _______________ because 
he cannot clear his bowels daily.

[2]

(c) Patient ____________ is suffering from ______________ because he 
has the highest blood glucose level in his blood.

[2]

(d) What advice would you give to patient B?

Patient B should have a diet rich in _____________________.

[1]

- End of Paper -
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SECTION A  MULTIPLE-CHOICE QUESTIONS [30 marks ] 

Indicate your answers in the boxes provided. 

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

B D C C C A B D B C

Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20

B B C D B C D A B A

Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30

A B A D D B A D C D
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 SECTION B    STRUCTURED QUESTIONS    [ 40 marks ] 

31 (a) A : cartilage; B : ligament; C:  tendon;

(b) absorbs shock and reduces friction;

32 (a) Optimum pH is 2;

(b) Enzyme activity has stopped;

(c) Enzyme is destroyed/ denatured;

(d) Temperature;

33 (a) Part Function

Teeth
Tongue
Saliva

To mix the food with saliva;
To cut food into smaller pieces;
To lubricate and partially digest food;

(b) Produce bile;

(c) Constipation

34 (a) Enzyme/ amylase;

(b) Slow reaction;

35 (a)

(b)

(c)

Carry transport oxygen from lungs to other parts of body

Plasma;

State of the heart; and blood vessels
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36 (a)

(b)

(c)

Arthritis;

Cartilage wear off/get infected and become swollen;

Take sufficient calcium; and vitamin D;

37. (a) Any two:

Obesity/ high blood pressure/ diabetes/ kidney problems/ heart 
diseases or heart attack or stroke;;

(b) Complete the following sentences by choosing the appropriate word
provided.
blood    vessel       heart       capillary      lung     joints 
weight   bleeding   bacteria   stroke  headache

Obesity may put more strain on the heart ;as fats cause plaque that 
narrows blood vessels, thus resulting in stroke; and heart; attacks.

(c) Increase blood pressure;

38 (a) Increasing trend

(b) Lower blood platelet count/ reduce number of platelet; affect blood
clotting;

(c) Any one:

Change water in water tanks/ turnover all water containers/ cover bamboo pole holders/  
remove water from flower pot plates frequently/get rid of stagnant water in roof gutters or 
flower pots/ clear blockages in drain /spray insecticides on mosquito breeding areas
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blood    vessel       heart       capillary      lungggg    jojojooojjojojoojojojojojojojojojojojjjoojojojojojojojjojojjojjjojjojojoojjjojojojojoojojojjojojjoojjjooooojojooooooooooojoooooojoojooojojoooojooooojojoooojoojojojooojojooojoojoooooojojooooooooojooooooojojjooojjjojjjjooojjojjoojjoooojjjjj nininiiiiininnininininininiinnininiiniinininininininininininininininiininiininniiiiiinininininininnnininnnininninininnnnnnnnnnninnninninnnnnnnnnnnnnnnninnnnniiniiiiiiiinii tststststststststssstststststststststststttttststststststtsttststtstststststttttststststststststststtsttsttstttsttstststtststtststststtststtttssstssssstssssststststsststssstssstsssststsssssssssssssstsssstttstsssssssssstttttttstttts 
weight   bleeding   bacteria   stroke  heaaaaadaadadadaadadadadadadadadddadaadaddadadddadadadaddadaddadadaaddadadaaaadadaaadaaaadadddaaaadadaadadadadadadadadaddaadaaaaaaddadaaaaaaaddaaaaaaaddaaadadaaaaaaddaaadddddaaaaaddddddaddddddddddadaaaaachchchchcchchchchhchchchchchchchchchchchchchchchchchchcchchchchchchchchchchchccchchccchcchcchchchchhchcchccchcchcccccchchcchcccchcchchcchcchchcchchchcchchchchcchcchchhchhhchchcchhhhchchchccchhhhhhhhchhhhhhcchhhhchhhcchheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Obesity may put more strain on the heart ;ass fats cause pplaqaquue that 
narrows blood vessels, thus resulting in stroke; ana d heart;; atattatacks.

(c) Increase blood pressure;

38 (a) Increasingg  trrenendd

(c) Any one:

 
82



4 

2017 3nt science mye 

39. Below are some health indicators:

(a) Patient A ;may suffer from liver hardening; because he has a higher
than normal alcohol level in the blood after meal.

(b) Patient B; is suffering from constipation; because he cannot clear his
bowels daily.

(c) Patient C; is suffering from diabetes ;because he has the highest blood
glucose level in his blood.

(d) Patient B should have a diet rich in dietary fibre/ fruits/vegetables;

- End of Paper -
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39. Below are some health indicators:

(a) Patient A ;may suffer from liver hardening; becaaaaususususeee e ehehehe hhhhas aaa hhhhigigigigheheheherrrr
than normal alcohol level in the blood after mmmmeeeaeaeaeaaeaeaaaaeaaaaeaeaeaaeaaaaaeaaaeaeaeaaaaeaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaeaaeaaaaaaaaaaaaaeaaaaeaaaaaaeeaaaeaaeee l.l.l..ll.llll.l.l.ll...lllllllllll..ll.ll.lll..l.llll.ll.ll.ll.l.lll.l...........

(b) Patient B; is suffering from constipation; bebebebbbbbbbbeeebbbbbebeebbbbeebbbeeebbbeebbbeeeeeeeeecacacacacacacacacacccacacacacacaacacacacacacacacacaaaacaccccacacacaacaacacaccacaacacaacaccacaccacacacccacaacacacacacacaaaacaaaaacaaaaaaaaacaacaccaaaaacacaaaacaaacaaaaaaacacaacacacaacaacccaacaaccac usususususususususususssusususususususssussusssssusususssussssusssusususussssusssssssusssusssusususssusususuuusuususususssssuuuusuuuusuuuuuuuuuuuuuuuuussusu eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee hhe ccccanananannnnnot clleaeaeaearr r r hhhhis
bowels daily.

(c) Patient C; is suffering from diabetes ;becaaususe e he has tthehe highest blood
glucose level in his bloloodo .

(d) Patient B should have a diett rricich h inin didiete ary fibre/ fruits/vegetables;

- End of Paper -
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1 A ruler is used to measure the length of three marbles.

What is the diameter, d, of each marble? 

A 0.6 cm
B 1.8 cm
C 5.2 cm
D 7.0 cm

2 Teng Min uses 2400 J of energy to do 30 star jumps in 25 s. What is the total 
power exerted by her legs? 

                                                  

A 1.2 W
B 3.2 W
C 96 W
D 60000 W

3 Electricity is generated at a power station. What energy conversion takes place in
the furnace? 

A chemical energy to thermal energy 
B kinetic energy to electrical energy
C kinetic energy to kinetic energy
D thermal energy to kinetic energy

d 
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4 The time that Amirul took to run around his neighbourhood garden track was
shown on the digital stopwatch.                      
                                       

  
                      

What was the time taken in seconds?

A 5.47 s
B 52 s
C 347 s
D 376 s

5 The diagram shows the different parts of an electric iron. To which part should the 
earth wire be connected? 

A heating element
B metal casing
C plastic handle
D thermostat

6 Why is electricity transmitted at a high voltage?

A It is for safety reasons.
B It is to increase power output.
C It is to increase current output.    
D It is to reduce energy loss.

heating element (inside)metal casing

plastic handle

thermostat
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7 A water wave has a frequency of 12 Hz. How many waves can be generated in  
4 s? 

A 3
B 8
C 36
D 48

8 Which diagram correctly shows a battery, 2 lamps in series, an ammeter to 
measure current through the battery and a voltmeter to measure the voltage 
across the 2 lamps?

A                                                                 B

C                                                                 D 
             

                                                                               

9 An object is moving with a constant acceleration of 4 m/s2. If its initial speed is  
2 m/s, what is the speed of the object after 3 seconds?

A 6 m/s
B 8 m/s
C 12 m/s
D 14 m/s

10 Which row will produce the largest moment of a force?

size of force perpendicular distance from pivot
A large large
B large small
C small large
D small small

V 

A 
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The diagram shows a masseur applying hot stones to relax the tired and aching body 
of Felix. Use this diagram to answer questions 11 and 12.

11

                         

When the hot stones are placed on the back of Felix, _____________________ .

A coldness from his skin transfers to the hot stones
B coldness from the surrounding transfers to the hot stones
C heat from his skin transfers to the hot stones
D heat from the hot stones transfers to his skin

12 Which type of electromagnetic waves does the hot stones massage make use of?

A infra-red rays
B radio waves
C ultraviolet rays
D visible light 

13 What energy conversion takes place in the solar cells installed on the roof of this 
house during a bright sunny day?

                 

A light energy to electrical energy 
B light energy to kinetic energy 
C thermal energy to chemical potential energy
D thermal energy to electrical energy
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14 Which device uses a portable source of electricity?

A a bunsen burner
B a gas stove
C a handphone
D a standing fan

15 The diagram shows the forces that are acting on a stationary swing. The arrows 
are not drawn to scale.
              

What is the magnitude of force F? 

A 6 N
B 9 N
C 12 N
D 15 N

16 During the holidays, Nicholas went on a cycling trip on an Ofo bike. He cycled
along the route DEF in 1 hour and stopped at F for 30 minutes. He completed his
journey to G in another 30 minutes.

What was his average speed for the whole journey?

A 0.08 km/h
B 12 km/h
C 16 km/h
D 48 km/h

6 N                     6 N

F

                                                      F

                           10 km                         8 km        

                       E                                         G 

D 6 km
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17 An electrical component is to be placed in the circuit shown to control the volume 

of the speaker. 

                                        

                                            

What should be connected at X? 

18 The equation for respiration is given as shown. What is P and Q?

glucose  +   P             Q   +   carbon dioxide   +  water

P Q
A carbon dioxide energy
B nitrogen oxygen
C oxygen energy
D oxygen oxygen

19 Which set of food is a good source of vitamins and mineral salts?

A bread and cereals
B eggs and soya beans
C fruits and vegetables
D milk and butter

speaker

A                              B                                      C                                      D
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20 Which distance-time graph shows an object travelling at constant speed?

21 During vigorous exercise, the heart rate increases because the heart needs to 
transport _______________________________________.

A more carbon dioxide away from the body cells for exhalation
B more carbon dioxide to the body cells for respiration
C more oxygen away from the body cells for exhalation
D more oxygen to the body cells for respiration

22 Which diets are the causes of diabetes?

I diet high in carbohydrates II diet high in fats 
III diet high in proteins                          IV   diet high in sugar

A I and II
B I and IV
C II and III 
D II, III and IV

A                                                           B

C                                                           D
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23 Where does the digestion of proteins take place in the digestive system?

A mouth and small intestine
B mouth and stomach
C small intestine only
D stomach and small intestine

24 The diagram shows a section of an artery of a person. What illness(es) can this 
lead to?
     

                  

I cancer II heart attack 
III hypertension                                     IV   stroke

A III only
B II and III only
C II, III and IV only
D I, II, III and IV

25 Which substance in cigarettes causes a smoker to become addicted?

A carbon monoxide
B irritants
C nicotine
D tar

26 Akid was prescribed a course of antibiotics after he fell sick. After eating a few 
days, he felt much better and decided to discontinue his medicine. Explain why he 
should not stop his medication.

A The antibiotics could strengthen his digestive system and make him feel 
better.

B The antibiotics could act like a vaccine and protect him from other illnesses.
C The bacteria in his body may not be completely destroyed and could 

continue to multiply, making him ill again.
D The virus in his body may not be completely destroyed and could continue to 

multiply, making him ill again.
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The following information should be used to answer questions 27 and 28.

The table gives information about foods.

fibre
g / 100 g

calcium
mg / 100 g

iron 
mg / 100 g

protein
mg / 100 g

A 22.5 15 3.4 10.8
B 6.9 230 4.9 2.0
C 2.6 12 0.7 37
D 5.7 34 2.6 0

27 Which food best provides the nutrients that prevent constipation?

28 Which food provides the most nutrients to help heal wounds?

29 Which is not a function of bones?

A allow us to move
B protect the internal organ from damage
C support the body and give it shape.
D transport calcium to body cells.

30 Which part of a joint helps to absorb shock and reduce friction in bones?

                 

A cartilage
B ligament
C muscle
D tendon
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The diagram shows the human digestive system. It should be used for questions 31
and 32.

                                

31 Which labelled region produces a green substance for the emulsification of fats?

A P
B R
C S
D T

32 Digestion does not take place at which labelled regions?

A Q and S
B Q and U
C P, Q and U
D Q, S and U

33 Which example is a healthy modern lifestyle habit?

A eating convenience food
B prolonged listening to loud music
C prolonged use of a computer without a break
D regular exercise

34 Which option is not a property of enzymes?

A An enzyme can digest all types of nutrients.
B Enzyme activity is affected by pH.
C Enzyme activity is affected by temperature.
D Enzymes speed up digestion.
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35 When Qi Hong exhaled onto a small piece of cobalt chloride paper, a change in 

the colour of the cobalt chloride paper was observed and it showed the presence 
of a substance in exhaled air.

                                                 

What was the colour change of the cobalt chloride paper and what substance was 
present in exhaled air? 

colour change substance present
A blue to pink carbon dioxide
B blue to pink water vapour
C pink to blue carbon dioxide
D pink to blue water vapour

36 Elwin was playing in a basketball tournament and was knocked down by an 
opponent player. He felt great pain on his right shoulder and could not lift up his 
arm. He was brought to the hospital for an x-ray. The image showed an x-ray of 
his right shoulder.

                                            

What condition was he suffering from and what treatment should be prescribed for 
him?

condition treatment
A arthritis take medication to reduce the inflammation
B dislocation push the bone back into place by a doctor
C fracture surgery to attach back the broken bone
D osteoporosis take supplements to build bone density

37 Grandma May has a stooped posture and her doctor says she is suffering from 
osteoporosis. What minerals should be included in a diet to avoid osteoporosis?

A calcium and iron
B calcium and vitamin D
C iron and vitamin C
D iron and vitamin D
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38 Diagram 2 shows the red blood cells of a patient suffering from a hereditary 

condition as compared to a normal person’s red blood cells in diagram 1. 

                                          

What disease is the patient suffering from?

A colour-blindness
B polio
C sickle-cell anaemia
D thalassemia

39 Ali Baba drank alcohol at time = 0 hour. The graph shows the amount of alcohol in 
his blood over time. At which point A, B, C or D was alcohol being removed 
fastest from the blood?

     

C

D

A

B

Diagram 1

Diagram 2
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40 Air that is breathed in normally contains 78% nitrogen (N2), 21 % oxygen (O2),

and a trace of carbon dioxide (CO2). 

Which bar chart shows the percentages of nitrogen (N2), oxygen (O2), and carbon
dioxide (CO2) in a sample of air that is breathed out? 

                                    

END OF PAPER

A                               B                                 C                               D
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Answer all questions in the spaces provided.

1 Fill in the blanks with the helping words in the box. Each word may be used 
once, more than once or not at all.  

(a) The _________________ breaks down harmful substances such as 
alcohol and drugs into harmless substances. This process is known as 
___________________ . 

 

(b) Diabetes can be controlled by injecting _______________ before meals.  

(c) Digestive enzymes in our body work well at optimum temperature and  
____________________. As temperature increases beyond the optimum 
temperature, the rate of enzyme activity ____________________.  This 
is because enzymes are _____________________ at high temperatures.  

 

 

(d) During kidney dialysis, a machine is used to ______________ waste 
materials in blood, after which, the purified blood is returned to the body.

 

(e) After a kidney transplant, the patient must continue with medication to 
lower the risks of organ _________________. [4] 

2 The diagram shows a displacement-distance graph of a wave.

                           

 

             pH                   destroyed             insulin            rejection      
detoxification           filter               liver           decreases
      inactive proteins                 increases                 kidney
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(a) On the diagram, label the amplitude and wavelength. [2]

(b) What are the amplitude and wavelength of this wave?

amplitude = ____________ cm         wavelength = ____________ cm [2]
 

3 The diagram shows an electric car with its battery.

                        

The table shows some information about the electric car provided by the 
manufacturer.                      
 
average speed 25 m/s
initial acceleration 3 m/s2

mass of car 500 kg
average distance range per charge 200 000 m
average power produced by battery 3 000 W
e.m.f. of battery 240 V
charging current 12.5 A

 

(a) Refer to the table above for the necessary data, calculate

(i) the time taken for the car to travel 200 000 m,

time = _______________  s  [2]
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(ii) the energy provided by the battery for the duration of time 
calculated in part (b)(i) given the formula    
                       
                  energy = power  x time  .   

energy = _______________ J [2]

(b) Using an electric car is environmentally friendly. Explain why this is so.

_________________________________________________________

_________________________________________________________ [1]

4 (a) The diagram shows a sample of blood centrifuged into its four 
components. Label the other three components of blood in the boxes with 
the helping words:  
  

white blood cells             plasma               red blood cells

[3] 

   
 
 

 
 

platelets
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(b) State the functions of the two components of blood listed in the table:

Component of Blood Function

(i) Red blood cells

(ii) White blood cells

[2]

5 The diagram shows the respiratory system.

                                    

(a) Identify the part of the respiratory system (A, B, C or D) which

(i) moves upwards and outwards during inhalation :_____________ [1]

(ii) contains cells that produce mucus : _______________________ [1]

(iii) allow the exchange of oxygen and carbon dioxide : ___________ [1]

(b) State the function of the hair-like structures found in part A.

_________________________________________________________

_________________________________________________________ [1]
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6 Complete the table with the diseases that are caused by bacteria and viruses:

chicken pox              sore throat                 tuberculosis
AIDS                  urinary tract infections                   Zika

diseases caused by viruses diseases caused by bacteria

[3]

7 The chart gives information on health risks for the respective BMIs.

BMI for adults 
(kg/m2) 

weight range health risks

27.5 and above obese high risk of developing heart diseases, 
high blood pressure and diabetes

23.0 – 27.4 overweight moderate risk of developing the 
disease above

18.5 – 22.9 healthy weight low risk of developing the disease 
above

below 18.5 underweight at risk of nutritional deficiency diseases 
or osteoporosis

(a) Billy weighs 85 kg and is 1.74 m in height. Given the formula,

                             BMI = massheight x height ,

calculate his BMI and state the weight range that he is in.

Billy’s BMI is ___________ and he is in the ______________ range. [2]
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(b) Using the information on the chart, state two health risks that Billy is likely 
to have.

1. _______________________________________________________

2. _______________________________________________________ [2]

(c) Give a suggestion on what Billy must do to stay healthy.

_________________________________________________________ [1]

8 (a) The diagram shows the cross-sections of three types of human blood 
vessels, capillary, artery and vein. 

       

X   Y         Z 

What do X, Y and Z represent?

X : ________________________ 

Y : ________________________ 

Z : ________________________ [3]
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(b) The table states the characteristics of the blood vessels. Fill in the table 
by   
(i)   circling the correct blood vessels capillary, artery or vein and
(ii) writing their corresponding characteristics using the phrases below: 

to withstand the high pressure of blood
to prevent back flow of blood
for quick exchange of substance between the blood and the 
surrounding cells

(i) blood vessels (ii) characteristics

1. capillary / artery / vein

has valves _________________________

__________________________________

__________________________________

2. capillary / artery / vein

has a thick muscular wall ______________ 

__________________________________

__________________________________

3. capillary / artery / vein

is one cell thick _____________________

__________________________________

__________________________________

[6] 
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9 The diagram shows how some electrical components have been connected in 

a circuit. Some of the readings are given below.

voltmeter V1 : 5 V                      ammeter A1 : 3 A  
 

 
     
 

(a) State the readings of the following components.

V2 = ___________________ V

V3 = ___________________ V

A2 = ___________________ A

[1]

[1]

[1]

(b) State a component in the circuit that is connected in series with the 
battery. 

component = _____________________ [1]
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10 The diagram shows the sticker label on a portable air conditioner.

                                                      

(a) (i) Given power = voltage x current,

and voltage is 240 V, calculate the operational current of the air 
conditioner. 

current = ________________ A [1]

(ii) Given fuse ratings of 1 A, 3 A, 5 A, 10 A and 13 A, choose a 
suitable fuse rating for the air conditioner.

fuse rating = _______________ A [1]

(b) The air conditioner is used for 10 hours each day.

(i) Given energy = power x time,

calculate the electrical energy used in kWh in a month of 30 days.

electrical energy = ________________ kWh [2]
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(ii) If each unit of electricity costs $0.28, calculate the cost of electricity 
for using the air conditioner for a month of 30 days.

cost of electricity = $ _______________ [1]

11 The diagram shows the human circulatory system.

(a) Which two blood vessels 1, 2, 3 or 4, transport oxygenated blood?

_________ and _________ . [2]

(b) Which two blood vessels 1, 2, 3 or 4, are veins?

_________ and _________ . [2]

Lungs

Rest of 
the body

1

4 3

2

Heart
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12 A student performs an experiment to determine the resistance of a wire, using 

a voltmeter and an ammeter. The experimental results are obtained in the table
as shown.              

                       

current / A voltage / V
0.0 0.0
0.1 0.2
0.2 0.3
0.3 0.6
0.4 0.8
0.5 1.0

(a) Plot a graph of voltage against current for the wire on the graph paper and 
draw the best straight line.  
   

[3]

current / A

voltage / V

0
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(b) Which voltage reading appears to be incorrect?

voltage = _______________ V [1]

(c) Use the graph to find 

(i) the voltage when the current is 0.45 A,

voltage = _______________ V [1]

(ii) the current when the voltage is 0.62 V

current = _______________ A [1]

(d) Given that the gradient of the graph is the resistance of the wire, calculate 
its resistance.

       
Gradient =     

              

[2]

END OF PAPER
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1(b) Diabetes can be controlled by injecting insulin
before meals.  

0.5
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temperature and    pH .  As temperature increase 
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2(a) 2 4

2(b) amplitude = 3 cm     
wavelength = 4 cm

1
1

3(a)(i) Time = 200 000 /25
= 8 000 s

1
1

5

3(a)(ii) Energy = 3000 x 8 000
       = 24 000 000 J

1
1

3(b) There will be no emissions of toxic gases or smoke 
to pollute the air.

1

4(a) 3 5

4(b)(i) Transport oxygen from the lungs to all parts of the 
body.

1

4(b)(ii) Protect the body from infections by bacteria or 
viruses. 

1
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1
1
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5

3(a)(ii) Energy = 3000 x 8 0000
       = 24 000 000 J

1
1

3(b) There will be no emissions of f tooxic gasesess oror ssmmom ke 
to pollute the air.

1

4(a) 3 5
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5(a)(i) B 1 4

5(a)(ii) A 1

5(a)(iii) D 1

5(b) To sweep the mucus that contain dust and harmful 
substances out of the windpipe.

1

6
diseases caused 

by viruses
diseases caused by 

bacteria
Chicken pox sore throat

AIDS tuberculosis
Zika urinary tract infection

[0.5] 
each

3

7(a) BMI = 85 / 1.742

= 28.1 (1 d.p.)

Billy’s BMI is 28.1 and he is in the obese range

1 

1

5

7(b) Choose any two:
1. heart diseases
2. high blood pressure
3. diabetes

2

7(c) Choose any one:
1. Exercise regularly.
2. Eat a balanced diet.
3. Cut down on food rich in cholesterol and fats.

1

8(a) X : artery
Y : capillary 
Z : vein

1
1
1 

9

8(b)
blood 

vessels
characteristics

1. vein has valves to prevent back flow of 
blood.

2. artery has a thick muscular wall to withstand 
the high pressure of blood.

3. 
capillary

Is one cell thick for quick exchange of 
substance between the blood and the 
surrounding cells.

1, 1

1, 1

1,1
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Zika urinary tract infection
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1

1

5

7(b) Choose any two:
1. heart diseases
2. high blood pressure
3. diabetes

2

7(c) Choose any one:
1. Exercise regularly.
2. Eat a balanced diet.t
3. Cut doownn oonn food rricichh inn cholesterol and fats.

1

8(a) X : arrteteryry
Y : capillarryy
ZZ : vevev inini

1
1
1

9

8(b)
blooood 

vessels
characteristics
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4 

9(a) V2 = 7 V
V3 = 12 V
A2 = 3 A

1
1
1

4

9(b) Ammeter/ A1 / A2 1

10(a)(i) Current = 860 /240
= 3.58 A (3 s.f.) 1 

5

10(a)(ii) 5 A 1

10(b)(i) P = 0.86 kW
E = 0.86 x 10 

= 8.6 kWh
Total E = 8.6 x 30

= 258 kWh 

0.5

1

0.5

10(b)(ii) Cost = 258 x $0.28
        = $72.24 1 

11(a) 2 and 3 1,1 4

11(b) 2 and 4 1,1

12(a)

Axes-1 
Plotting of points – 1 
Best fit straight line-1

8

12(b) 0.3 V 1

12(c)(i) 0.9 V 1

12(c)(i) 0.31 A 1

12(d) Gradient = 1/0.5
= 2 

2
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E = 0.86 x 10 
= 8.6 kWh

Total E = 8.6 x 30
= 258 kWh 

1

00000.0 5

10(b)(ii) Cost = 258 x $0.28
       = $72.24 1

11(a) 2 and 3 1,111111 4

11(b) 2 and 4 111111,111111

12(a) 8
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SECTION A (40 marks)

Answer ALL questions in the OTAS provided.

1 The diagram below shows the different positions of a ball as it rolls down a slope and up the 
other side. At which point, A, B, C or D does the ball have the greatest kinetic energy? 

A

B

C

D

ball

2 Which of the following appliances converts electrical energy to thermal energy?

A electric fan
B laptop
C light-emitting diode (LED) bulb
D rice cooker

3 A cup of hot coffee is left on a table for 30 minutes. What happens to the cup of coffee?

A The coffee gains thermal energy and the temperature drops.
B The coffee gains thermal energy and the temperature increases.
C The coffee loses thermal energy and the temperature drops.
D The coffee loses thermal energy and the temperature increases.

4 When a car speeds up on a level road, it

A gains chemical energy.
B gains kinetic energy.
C loses gravitational potential energy.
D loses kinetic energy.

5 The power of an electrical appliance tells us

A how much energy is used per second.
B the amount of time it is switched on.
C the total amount of energy used.
D the maximum speed of the machine.

6 A forgery detector machine makes use of

A infra-red waves.
B ultra-violet waves.
C visible light.
D X-ray.
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7 Waves transfer

A energy only.
B matter only.
C both energy and matter.
D neither energy nor matter.

8 Internet Broadband uses fibre optics to transfer information.

Which of the following waves is used in fibre optics?

A infrared waves
B light waves
C radio waves
D X-rays waves

9 The lowest point of a wave is known as the 

A amplitude
B crest
C frequency
D trough

10 Which of the following is not part of the electromagnetic spectrum?

A gamma ray
B infra-red waves
C sound waves
D X-ray waves

11 What is the length of objects A and B respectively?

A 1.2 cm and 4.3 cm
B 1.2 cm and 5.9 cm
C 1.3 cm and 1.6 cm
D 2.5 cm and 5.9 cm
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12 An expressway has a length of 40 km. A bus takes 45 minutes to travel the entire length of the 
expressway.
What is the average speed of the bus?

A 30 km/h
B 40 km/h
C 53 km/h
D 85 km/h

13 The diagram below shows the speed-time graph a motorcyclist.

                              speed

        D 
      B                 C

         

    A time

Which of the following statements describes the motion of the cyclist between intervals B and
C? 

A The motorcyclist is moving with a constant speed.
B The motorcyclist is moving with a decreasing speed.
C The motorcyclist is moving with an increasing speed.
D The motorcyclist is not moving.

14 A helicopter, which is initially at rest, achieves a speed of 50 m/s in 10 s. 

What is the acceleration of the helicopter?

A 5 m/s2

B 10 m/s2

C 50 m/s2

D 500 m/s2

15 Which of the following will produce the biggest turning effect?

Size of force Distance from pivot
A large                                large
B large                                small
C small                                large
D small                                small
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16 An electrical component is to be placed at X, in the circuit shown below. 

Which electrical component is able to change the brightness of the lamp when placed at X? 

A 

B 

C 

D 

17 Which of the following instruments can be used to measure the resistance of an electrical 
component?

A ammeter
B multimeter
C switch
D voltmeter

18 A 500 W electric drill is switched on for 3 minutes. 

How much energy is used?

A 500 J
B 1 500 J
C 30 000 J
D 90 000 J

19 An important safety feature in home circuits is the Earth wire. This is because it prevents

A electrocutions.
B fires.
C high voltage.
D overloading of circuits.

20 The power supplied to an electric oven is 2300 W. It is connected to a 230 V power source. 

What is the current passing through the electric oven?

A 1 A
B 10 A
C 230 A
D 2300 A

X
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21 Which of the following does not increase food production?

A growing crops through hydroponics
B growing crops using good seedlings
C using automation to collect eggs from chicken pen
D using excess fertilisers on crops

22 Indigestion tablets are often used to reduce the acidity of the stomach. What type of substance
is present in the tablets? 

A a base
B a salt
C an acid
D an indicator

23 Which of the following is not required by plants during photosynthesis?

A carbon dioxide
B sunlight
C water
D wind

24 Which of the following will turn iodine blue-black?

A ethanol
B green pigment of plants
C starch
D water

25 A piece of damp blue litmus paper is placed on the surface of a liquid. The litmus paper turns 
red. What can be inferred from the change in colour?

A The liquid is acidic.
B The liquid is alkaline.
C The liquid is corrosive.
D The liquid is neutral.

26 Which of the following causes tooth decay?

A consuming hot food and drinks
B drinking acidic beverages like soft drinks
C not having sufficient sleep
D using toothpaste to brush our teeth

27 Which of the following is not a chemical reaction?

A boiling of water
B burning of food
C cooking of food
D rusting of metal
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28 Wastewater must be treated before discharging into the rivers and seas. Which of the following 
is used for the treatment?

A alkalis
B fertilisers
C microbes
D universal indicator

29 The table below shows the colours of two indicators, methyl orange and methyl red.

pH value 2 3 4 5 6 

Methyl
orange Red Yellow

Methyl red Red Yellow

Four solutions, P, Q, R, S, of different pH values are given below.

Solution P Q R S

pH 2 3 5 6 

In which solution(s) will both indicators appear yellow?

A P only
B S only
C P and Q
D R and S

30 The following gases are bubbled into limewater. Which gas will turn limewater chalky?

A carbon dioxide 
B hydrogen 
C nitrogen 
D oxygen 

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

A common salt and sugar
B common salt and chalk
C nitric acid and calcium carbonate
D nitric acid and iron

32 The following gases are trapped in a test tube. Which gas will extinguish a lighted splint with a 
‘pop’ sound?

A carbon dioxide
B hydrogen
C nitrogen
D oxygen

KiasuExamPaper.com 
124



8

33 Which of the following substances cannot be used to distinguish acids from alkalis?

A iodine
B litmus paper
C red cabbage
D universal indicator

34 Salts can be made by reacting alkalis with acids. This reaction is an example of

A heating.
B distillation.
C neutralisation.
D oxidation.

35 Which of the following nutrients is needed for tissue growth and repair?

A carbohydrates
B fats
C proteins
D water

36 Calcium helps to build and support the development of strong bones and teeth. Which of the 
food is high in calcium?

A cod liver oil, fish, eggs
B orange, lemon, grape
C peanuts, meat, butter
D soya bean, cheese, eggs

37 A balanced diet contains

A equal amounts by mass of all food types to keep us healthy.
B more of the good proteins and less of the bad carbohydrates and fats.
C sufficient amounts of all essential nutrients to keep us healthy.
D sufficient amounts of solid types of food to balance the mass of water we drink.

38 Proteins can be identified in a sample of unknown food type using the 

A Biuret test.
B iodine test.
C oil blot test.
D pH test.

39 Starch is commonly used as bakery fillings and in fishball making. What is the purpose of using 
starch?

A Starch gives a smooth texture and an attractive appearance.
B Starch helps to preserve the food by lowering the water content.
C Starch helps to kill the microbes.
D Starch serves as a health supplement by providing important vitamins and minerals.
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40 Monosodium glutamate (MSG) is commonly added to food to enhance the flavour. When 
consumed in excess, it can cause

A headache and nausea.
B fever and cough.
C hallucinations.
D running nose.

Section B (60 marks)

Answer ALL questions. Write your answers in the spaces provided.

1 Describe an object that has:         [3]

(a) chemical potential energy

  ___________________________________________________________________
  

(b) kinetic energy

  ___________________________________________________________________

(c) sound energy

  ___________________________________________________________________

2 A new electric saw has the following information displayed on the box.

1800 W
470 revolutions per minute

200 mm blade
7.2 kg

(a) What is the power rating of the electric saw?      [1]

  ___________________________________________________________________
  

(b) The electric saw is used for 30 minutes.
   
  (i) Express 30 minutes in hours.       [1]

  (ii) Calculate the total energy used. Express your answer in kWh.  [2]
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(c) The cost of electricity is $0.35 per unit. 
  Calculate the total cost of using the electric saw for 30 minutes.   [2]

3 (a) The diagram below shows a wave travelling along a rope. 

  
  (i) Six wave peaks pass through point X in one second.   [1]

   Determine the frequency of the wave in Hz.

   Frequency of wave = _______________ Hz

  (ii) Distance D is 12 cm.

   Calculate the wavelength of the wave in cm.     [1]

(b) The electromagnetic spectrum is made up of waves of different frequencies.

  State one way the following electromagnetic waves can be used in daily situations.

  (i) infra-red          [1]

   ______________________________________________________________

  (ii) X-rays          [1]

   ______________________________________________________________
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4. The graph below shows the distance-time graph of a girl who walks to school.

   
(a) Describe the motion of the girl for the following time intervals.   [2]

  (i) Between 0 s and 3 s:

   ______________________________________________________________

  (ii) Between 3 s and 4 s:

   ______________________________________________________________

(b) What is the total distance travelled by the girl?     [1]

(c) What is the total time travelled by the girl in seconds?    [1]

(d) Determine the average speed of the girl during the journey.    [1]
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5. (a) Two circuits are set up as shown in the diagrams below.

  
  The readings recorded on the ammeters are

  A1 = 6.0 A,  A2 = 2.0 A,  A5 = 3.0 A 

  What is the reading on the following ammeters?     [2]

  (i) A3 : _____________ A

  (ii) A4 : _____________ A

(b) Another two circuits are set up using the same circuit components.

  
  The readings recorded on the voltmeters are:

  V1 = 2.0 V,  V3 = 1.5 V, V4= 2.0 V

  What is the reading on the following voltmeters?     [2]

  (i) V2 = ____________ V

  (ii) V5 = ____________ V
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6. The diagram shows a type of transformer.

  

(a) Is alternating current or direct current used in transformers?   [1]

  
(b) Which type of transformer is shown in the diagram?     [1]

(c) State a use for this transformer.       [1]

(d) Why does the transformer feels hot after a period of time?    [1]

7. The picture below shows a method used to clear land for farming. 

(a) What is the name of the method used?      [2]

  ___________________________________________________________________

  

250 turns

50 turns

230 V 
supply

core
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(b) Suggest two reasons farmers want to use this method to clear their land.  [2]

  ___________________________________________________________________

  ___________________________________________________________________

  ___________________________________________________________________

(c) State two negative effects the method has on the environment.   [2]

  ___________________________________________________________________

  ___________________________________________________________________

  ___________________________________________________________________

8. (a) A farmer measures the pH of the soil before planting his crop in a field. He uses a 
  universal indicator.

  The universal indicator turns orange.

  (i) Circle the pH of the soil.       [1]

    below 7  7  above 7

  (ii) State whether the soil is acidic, alkaline or neutral.    [1]

   _____________________________________________________________

(b) The crop is being eaten by caterpillars.

  (i) Suggest how the farmer could reduce the number of caterpillars without using 
   pesticides.         [1]

   _____________________________________________________________

  (ii) Suggest two reasons why the farmer does not want to use pesticides. [2]

   _____________________________________________________________

   _____________________________________________________________

   _____________________________________________________________

(c) The farmer decides to use fertilisers on the crop.

  Suggest two reasons why the farmer uses fertilisers.    [2]

  ___________________________________________________________________

  ___________________________________________________________________

  ___________________________________________________________________
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9.  The graph below shows the pH value of four solutions.

(a) Name the most acidic solution.       [1]

  ___________________________________________________________________

(b) Which solution, when reacted with a metal, would cause a reaction that produces 
hydrogen gas?         [1]

  ___________________________________________________________________

(c) Which two solutions, when combined, would produce water?   [1]

  ___________________________________________________________________

(d) Name the solution that can be used as a household cleaning agent.  [1]

  ___________________________________________________________________

10. The following are some processes used to separate mixtures:    [4]

  

dissolving            distillation            filtration            evaporation          paper chromatography

Choose the most suitable process from the above list to:

(a) obtain pure water from salt solution: ______________________

(b) obtain salt from salt solution: ______________________

(c) determine the number of coloured dyes in an ink sample: ______________________

(d) obtain sand from a mixture of sand and seawater: ______________________
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11 A breakfast cereal has the following information in the food label box printed on the packet.

  

(a) Which vitamin is there least of in the cereal?      [1]

  ___________________________________________________________________

(b) How much protein would be provided by eating 30 g of the cereal?   [2]

          protein = ___________ g

(c) What health problem could be the result of a diet that is very high in fat and sugar?
             [1]

  ___________________________________________________________________

(d) What health problem could be the result of a diet that is very high in salt?  [1]

  ___________________________________________________________________

(e) A diet that contains cereal as the only food intake is not a healthy balanced diet. [2]

  There would be a lack of 
   
  1. ____________________________

  2. ____________________________
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(f) It is recommended that the cereal has milk added to it.     
  State two nutrients found in milk that helps provide a balanced diet. [2]

  1. ____________________________

  2. ____________________________

12 (a) Food spoilage can be caused by microbes.
  State two examples of microbes.       [2]

  1. ____________________________

  2. ____________________________

(b) One method of preserving food involves the use of high temperatures.

  State two methods in which high temperatures is used to preserve food.  [2]

  1. ____________________________

  2. ____________________________

 -------------- End of Paper -------------- 
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Marking Scheme 

1 C 6 B 11 C 16 B 21 D
2 D 7 A 12 C 17 B 22 A
3 C 8 B 13 A 18 D 23 D
4 B 9 D 14 A 19 A 24 C
5 A 10 C 15 A 20 B 25 A

26 B 31 B 36 D
27 A 32 B 37 C
28 C 33 A 38 A
29 B 34 C 39 A
30 A 35 C 40 A

Section B

no. solutions Mark allocation

1 a) battery/cell 1M
b) Moving car/bus/train 1M
c) playing music from radio/smartphone 1M

2 a) 1800 W or 1.8 kW 1M
b)i) 0.5 h

ii) Energy used = Power x time
= 1.8 kW x 0.5 h
= 0.9 kWh

1M

1M
1M

c) Total cost = 0.9 kWh x 0.35
= $0.315
= $0.32

1M
1M

3 ai) 6 Hz
aii) Wavelength = 12 / 4

= 3 cm

1M

1M
bi) remote controls to change television channels
bii) produce images of body’s internal organs 

/ to detect cracks in bones
/ scan luggage for prohibited items

1M
1M

4 ai) The girl is moving with a constant speed.
aii) The girl is not moving.

1M
1M

b) She travelled a total distance of 900 m. 1M
c) She travelled 540 seconds. 1M
d) Average speed

= 900 / 540
= 1.67 m/s 1M

5 ai) 4.0 A
aii) 3.0 A

1M
1M

bi) 2.0 V
bii) 3.5 V

1M
1M

6 a) Alternating current
b) Step-down transformer
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5 aii) ) 4.4.0 0 AAA
aii))) 33.0.0 AA

1M
1M

bi) 2.0 0 VV
bii) 3.5 V

1M
1M

6 a) Alternating current
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c) Laptop/handphone charger
d) Some electrical energy is converted to heat energy.

7 a) Slash and burn method
b) 1. The method is cheap and fast.

2. The ashes from burnt trees provide nutrients to the soil.
3. It reduces the occurrence of pests and plant diseases.

c) 1. Haze.
2. Soil erosion
3. Loss of habitats and extinction of animal species.

8 a)i) Below 7
ii) Acidic

b)i) Use biological controls to protect crops.
ii) 1. Pesticides causes soil contamination

2. Pesticides contaminate groundwater, which is a
source of drinking water in many countries.
c) Fertilisers helps plant to improve plant growth and crop
yield.

9 a) Solution C.
b) Solution C or D.
c) an acid and a alkali
A and C; A and D; B and C; B and D.
d) Solution A or B.

10 a) distillation
b) evaporation
c) paper chromatography
d) filtration

11 a) vitamin B12

b) amount of protein
= 0.3 x 5.2
= 1.56 g
c) obesity
d) high blood pressure
e) 1. dietary fibre

2. fats
3. mineral salts
4. carbohydrates

f) 1. calcium
2. fats

12 a) 1. Bacteria
2. Fungi such as yeast and moulds

b) 1. Sterilisation
2. pasteurisation
3. canning
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9 a) Solution C.
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Section A: Multiple Choice Questions [40 marks]
Answer all questions and shade your answers on the OMR sheet provided.

A1 The Principle of Conservation of Energy states that

A energy can be created but not destroyed.
B energy cannot be created but can be destroyed.
C energy cannot be created or destroyed.
D we should use energy wisely and reduce energy wastage.

A2 Jordon used 18 000 J of energy to climb up to the top of a building in 4 minutes.
Calculate the power that he used in climbing up to the top of the building.

A 75 W
B 4500 W
C 9000 W
D 72 000 W

A3 Dry cells store energy in the form of 

A chemical potential energy.
B elastic potential energy.
C electrical energy.
D solar energy.

A4 A computer was connected to the main power supply of 230 V, for 10 minutes. Assuming 
the current passing through was stable at 4 A, calculate the amount of energy used.

A 5.75 J
B 920 J
C 9200 J
D 552 000 J

A5 An electric bulb is supplied with X Joules of electrical energy. It gives off Y Joules of heat 
energy and Z Joules of light energy. Which statement is correct?

A X = Y = Z
B X + Y = Z
C X = Y + Z
D Y = X + Z
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A6 The diagram shows parts of an electric iron.

To which part should an earth wire be attached?

A the heating element
B the metal case
C the plastic handle
D the thermostat

A7 The diagram shows a working transformer.

Which statement is correct?

A The input voltage is higher than the output voltage.
B The input voltage is lower than the output voltage.
C The input voltage is the same as the output voltage.
D This is a step-down transformer.

A8 What is the colour of the neutral wire in a three-pin mains plug?

A blue
B brown
C green
D green and yellow

input
(primary coil)

output
(secondary coil)

thermostat

plastic handle

metal case
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A9 Which item shown is designed to convert electrical energy into mainly sound energy?

A C

B D

A10 Carbohydrate digestion occurs mainly in the

A mouth and small intestine.
B mouth and stomach.
C stomach and small intestine.
D stomach and large intestine.

A11 The function of bile is to

A break down fats into fatty acids and glycerol.
B emulsify fats into smaller fat globules.
C transport the digested fats into the bloodstream.
D transport the digested fats from the stomach to the small intestine.

A12 The blood of a diabetic person contains a high level of

A protein.
B fat.
C glucose.
D minerals.

A13 A sample of food is tested and the results are shown in the table below.

Test Iodine test Blot (Emulsion) test Biuret test
Results positive negative positive

Which substances are present in the food?

A oil and protein
B oil and starch
C oil, protein and starch
D starch and protein
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For questions A14 – A16, refer to the diagram provided below.

The diagram below shows part of the alimentary canal.

A14 John had chicken for lunch. Where does the chemical digestion of the chicken take place?

A Q and R
B Q and U
C Q and T
D R and U

A15 In which parts of the alimentary canal does physical digestion take place?

A Q, and R only
B Q and U only
C Q, R and T only
D Q, R and U only

A16 Where is bile produced?

A Q
B R
C S
D T

A17 Which of the following can be caused by drinking too much alcohol?

A gastric pain
B liver cancer
C diabetes
D constipation

Q

S

T

U

R
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A18 Mdm Song had part of her gall bladder removed. She should

A be eating less fatty foods as her body’s ability to break down the fat molecules is 
affected.

B be eating less proteins as it will take a longer time for her body to digest proteins.
C stop eating oily food as the gall bladder now cannot produce lipases.
D stop eating meat as meat requires more enzymes to digest.

A19 Dr Lim has advised his patient to consume more fruits and vegetables. His patient could be
suffering from

A constipation.
B diabetes.
C high blood sugar.
D high blood pressure.

A20 Which of the following about diabetes is false?

A If left untreated, it may cause blindness.
B It can be inherited.
C It cannot be improved with a lifestyle change.
D It can be caused by a diet high in sugar and fats.

A21 Which mixture can be separated by adding water, followed by stirring and filtration?

A oxygen and carbon dioxide
B chalk and common salt
C common salt and sugar
D limewater and alcohol

A22 Which of the following is not a separation technique?

A chromatography
B evaporation
C filtration
D digesting

A23 Universal indicator changes colour according to pH.

pH 1      2      3      4      5      6      7      8      9      10      11      12      13      14
colour red               orange              green        blue                                  violet

What colour would the universal indicator show when added to concentrated hydrochloric 
acid?

A blue
B orange
C red
D violet
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A24 Five inks are tested using paper chromatography. The results are shown below.

Which coloured dyes does ink X contain?

A blue and green
B red and blue
C red and yellow
D yellow and green

A25 ‘Tincture of iodine’ is made by dissolving solid iodine in alcohol.
Which terms correctly describes the ‘tincture of iodine’ , solid iodine and alcohol?

tincture of iodine solid iodine alcohol
A solution solute solvent
B solution solvent solute
C solvent solute solution
D solvent solution solute

A26 Pure water needs to be produced from muddy river water. Which process needs to be 
carried out after filtration?

A chromatography
B crystallisation
C dissolving
D distillation

A27 Some iron nails are left in moist air. What will happen to the nails?

A They become magnetised.
B They become mouldy.
C They become soluble.
D They become rusty.
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A28 Which equation shows neutralisation?

A acid + base salt + water
B acid + water salt + base
C base + water salt + acid
D salt + acid base + water

A29 James added strips of magnesium to a test tube containing vinegar. Bubbles were observed
to form on the magnesium strips. He then collected the gas given out. When a lighted splint
was introduced to the test tube containing the collected gas, a ‘pop’ sound was heard.

This shows that the gas given out is

A carbon dioxide.
B hydrogen.
C nitrogen.
D oxygen.
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A30 When sodium bicarbonate reacts with hydrochloric acid, the gas produced turns limewater 
cloudy.

The gas produced is

A carbon dioxide.
B hydrogen.
C nitrogen.
D oxygen.

A31 A balanced diet is a diet that

A contains equal amounts of all the major nutrients.
B contains meat, fruits and vegetables.
C contains sufficient nutrients and energy to keep a person’s body fit and healthy.
D provides the correct amount of energy that the body needs.

A32 Peter is into bodybuilding. In order to build more muscles, Peter should be eating more

A carbohydrates.
B fats.
C proteins.
D mineral salts.
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A33 A typical plate of nasi lemak contains a piece of chicken wing, an egg, a bowl of rice 
cooked in coconut milk, fried anchovies, fried peanuts and a few slices of cucumber.

Which of the following statements is true?

A It is a healthy meal as the meal is balanced.
B It is a healthy meal as it has slices of cucumber to prevent constipation.
C It is an unhealthy meal as it has too many fried items.
D It is an unhealthy meal as there is too much carbohydrate in the meal.

A34 Dietary fibre can be found in

A bread and cheese.
B fruits and vegetables.
C meat and fish.
D nuts and butter.

A35 My Healthy Plate is a guide to healthy eating. The proportion of the plate that should be 
filled with fruits and vegetables is

A one third.
B one quarter.
C one half.
D three quarters.

A36 John is very active in sports. He can get his carbohydrates from

A eggs, rice and noodles.
B fish, eggs and pasta.
C margarine, cheese and peanuts.
D potatoes, rice and biscuits.

A37 Obesity is caused by a diet high in

A fats and sugar.
B dietary fibre.
C proteins and fats.
D salt and sugar.
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A38 Microbial activity in food is affected by factors such as

A temperature, water content, pH and oxygen supply.
B temperature, acids, salt and chemicals.
C canning, pickling, heating and preserving.
D vacuum packing, bottling and chemicals.

A39 Sulfur dioxide is used in dried fruits as it 

A lowers the pH of the dried fruits.
B can destroy and kill microbes.
C helps in removing the oxygen content.
D makes the fruits drier.

A40 Freeze drying is a process which

A lowers the pH of the food.
B removes the oxygen supply from the food.
C removes the water from the food.
D removes the impurities from the food.
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Section B: Structured Questions [60 marks]
Answer all questions in the spaces provided.

B1 Draw the circuit diagram for the following electrical circuits, using the correct symbols.

[4]

electrical circuit circuit diagram
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B2 (a) Complete the sentences using words from the following list. Each word can be used 
once or not at all.                                                                                                        [6]   

alternating       direct       electricity       electrodynamics       electromagnetism 
gain   primary coil        loss        power stations     step-up step-down   

Transformers work only with __________________ current which changes direction 

many times in one second. The working of a transformer is based on the principles of 

__________________. One important use of transformers is to 

__________________ the voltage of electricity from __________________ , before 

the electricity is transmitted through cables. The voltage of the electricity is then 

__________________ at substations near homes and offices. Although it may seem 

troublesome and unnecessary, this process reduces a lot of energy 

__________________ during transmission.                                                                     

(b) A transformer has 6000 turns in its primary coil and an input voltage of 240 V. The 
output voltage is 12 V.

Using the equation 
p

s

p

s

V
V

N
N

, calculate the number of turns in the secondary coil.

  
Show your working.

number of turns in secondary coil = ____________ [2]
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B3 Jenny switched on the television for 5 hours and the fan for 6 hours on average every day. 
The power ratings of the television and fan are 250 W and 75 W respectively.

(a) Calculate the amount of electrical energy used by the television on a normal day.
Show your working clearly.

energy = ____________ kWh [2]

(b) Calculate the total amount of electrical energy used by the television and fan for one 
month (assume 30 days in one month). Show your working clearly.

energy = ____________ kWh [2]

(c) Given that electrical energy usage costs $0.21 per kWh, calculate the cost of the total 
amount of electrical energy used by the television and fan for one month (assume 30
days in one month). Show your working clearly.

‘

cost = $ ____________ [2]

B4 The ammeter in Fig. 4.1 reads 1.0 A.

Fig. 4.1

(a) State the effective resistance of the circuit in Fig. 4.1

resistance = ____________ ]

(b) State the current reading at point X.

current = ____________ A [1]

(c) State the potential difference across points Y and Z

potential difference = ____________ V [1]

8.0 V

YX Z
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(d) Draw the circuit symbol for a fuse in the space provided.

[1]

(e) Calculate the effective resistance if the two resistors in Fig. 4.1 are connected in 
parallel instead. Show your working clearly.
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B5 (a) The diagram below shows the human digestive system.

                         

(i) Label the diagram above.                                                                                  [5]

(ii) In which part of the digestive system does excess water and mineral salts get
absorbed? [1]

(iii) In which organ is the bile stored?                                                                      [1]  

(iv) Jane ate a slice of bread for breakfast. Where does the chemical digestion of
the bread start?                                                                                                 [1]
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(b) The diagram below shows the effect of temperature on enzyme activity

(i) Compare the enzyme activity at 10 0C and 30 0C                                             [1] 

(ii) What is the optimum temperature of the enzyme?                                            [1]

(iii) At what temperature does all the enzymes get denatured?                              [1]

(iv) What will happen to the enzyme once it gets denatured?                                 [1]

B6 (a) The diagrams show four methods of separating mixtures.

Which method (A, B, C or D) would be used for each of the following?

(i) Obtaining salt from a solution of salt water.                                                      [1]

(ii) Testing for illegal drugs in the urine of athletes in a sports competition.           [1]

(iii) Removing sand from a sample of sea water.                                                    [1]

(iv) Obtaining ethanol (alcohol) from a mixture of ethanol and water.                     [1]
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(b) Doctors usually prescribe antacids to people with gastric attacks.

(i) Explain how antacids work in relieving gastric pain and discomfort.                 [2]

(ii) Explain how brushing of teeth regularly with a toothpaste can prevent tooth
decay.                                                                                                               [3]

(c) The diagram shows the pH scale.

Which pH value, A, B, C, D or E, gives the pH of the following substances?
You may use a letter once, more than once or not at all.

(i) Pure water             : _________________

(ii) Baking soda          : _________________

(iii) Acid in car battery : __________________
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B7 (a) Osteoporosis is a medical condition that results in brittle bones as shown below.

                                      

(i) What nutrient is lacking in patients with osteoporosis?                                    [1]

(ii) State one food which is rich in the nutrient mentioned in (ai).                           [1]  

(iii) State one potential health hazard due to osteoporosis?                             [1]   

(b) The diagram shows the nutritional label of a food item.

(i) What would be the calorie intake if a person takes 2 servings of the food 
item?                                                                                                                 [1]  

(ii) Calculate the % Daily Value (DV) of total fat based on a 2 500 calorie diet? [2]

(iii) Why should a person with high blood pressure be discouraged from eating the     
food item?                                                                                                          [1]

Healthy bone Osteoporotic bone
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(c) State three food preservation methods that use high temperatures.                          [3]  

(i)

(ii)

(iii)

(d) Microbes can cause food spoilage, hence, there is a need to preserve our food.

(i) What are microbes?                                                                                          [1]

(ii) State an example of a microbe.                                                                         [1]

                                                                                                  
                                                                                               

~ END OF PAPER ~ 
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Sec 3 NT Science 2017
End-of-year Marking Scheme

Fuhua Secondary School

Section A: MCQ (40 marks)

1 2 3 4 5 6 7 8 9 10

C A A D C B B A D A 

11 12 13 14 15 16 17 18 19 20
B C D D D C B A A C 
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Section B (60 marks)

Question Key Marks
1 No mistake 2 M

1 to 2 missing / wrong
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More than 2 mistakes 0 M
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No mistake 2 M
1 to 2 missing / wrong
component 1M
More than 2 mistakes 0 M

2

2 (a) alternating, electromagnetism, step-up, power stations, step-
down, loss

6

(b) Ns = (12 / 240) x 6000
= 300

1
1

3 (a) Energy used = 250/1000  x 5 1
= 1.25 kWh 1

(b) Energy = (1.25 + 6 x 75/1000) x 30 1
= 51 kWh 1

(c) Cost = 51 x 0.21 1
=  $10.71 1

4 (a) 1
(b) 1.0 A or 1 A 1

(c) 4.0 V or 4 V 1

(d) 1

(e) Effective Resistance = (¼ + ¼)-1 1
1

5 (ai) Left side : mouth, gall bladder, small intestine, anus
Right side : salivary gland, oesophagus (gullet), liver, stomach, large

intestine, rectum

5

(aii) large intestine 1
(aiii) gall bladder 1
(aiv) mouth 1
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= 1.25 kWh 1
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(c) Cost = 51 x 0.21 1
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4 (a) 1
(b) 1.0 A or 1 A 1
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(d) 1
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(bi) The rate of enzyme activity is higher at 30 0C than at 40 0C. 1
Or vice-versa

(bii) 40 0C 1
(biii) 68 0C 1
(biv) The enzymes will not be able to digest the food. 1

6 (ai) B 1
(aii) D 1
(aiii) C 1
(aiv) A 1

(bi) Excess acid in our stomach may cause gastric pain and 1
discomfort.
Antacids contain a base that neutralises the excess acid in the 1
stomach.

(bii) Bacteria in the mouth produce acid when food particles are 1
trapped between the teeth. 
The acid will cause tooth decay if it is not removed. 1
Toothpaste contains a base. This base neutralises the acid on 1
the acid teeth when we brush our teeth.

(ci) C 1
(cii) D 1
(ciii) A 1

7 (ai) Calcium 1
(aii) Milk / cheese [accept any plausible answer] 1
(aiii) When one falls, his/her bones can break/fracture easily 1

(bi) 230 x 2 = 460 calories 1
(bii)

8 g / 80 g X 100%
= 10 %

1 
1

(biii) Sodium (salt) content is high. 1

(ci) sterilisation 1
(cii) pasteurisation 1
(ciii) canning 1

(di) Microbes are tiny living organisms around us that are too small 1
to be seen with our eyes without a microscope.

(dii) Bacteria / fungi or yeasts/ moulds [any one] 1

End of Marking Scheme
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GESS 3NT SciP1 MYE 17 FMJ

2

1 Food is an important source of energy for living things because all living 
things ……………………   . 

A are unable to make their own food

B must be able to make their own food

C  are only able to make food in the presence of sunlight

D  need to grow, reproduce and respond to environmental changes

2 Which class of food provides the most energy?

A  carbohydrates

B fats

C  proteins

D  vitamins

3 Many rivers are becoming clogged up by rapidly growing plants due to high levels of soluble 
nitrates.

Which is the main source of these nitrates?

A drainage of fertilizers

B  decay of animals

C  drainage of weedkillers

D  pollution from the atmosphere

4 Which modern method of agriculture can increase crop yield in a land scarce country like 
Singapore?

A  labour intensive agriculture

B  large-scale plantations

C  increasing the amount of fertilisers

D farms using hydroponics and aeroponics technology
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5 Which of the following is not an important nutrient that plants take in from the soil?

A  nitrates

B  oxygen

C  magnesium

D  phosphorus

6 The fish in a river near to a farm are dying. What could be a possible cause of this?

A  There are pests on the crops in the farm.

B  Machines are being used by the farmers.

C  Chemical fertilisers from the farm are washed into the river.

D  The farmers use biological control to reduce pests in the farm.

7 The following observations were made about substances X and Y.

substance X Y
Reaction with carbonates Bubbles of gas 

produced
No reaction

Colour change when 
tested with litmus 

paper

Blue litmus paper 
turns red 

Red litmus paper 
turns blue

What types of chemicals are substances X and Y?

X Y
A acid salt solution
B acid alkali
C alkali acid
D alkali salt solution

8 Which indicator gives the most accurate pH value of a soil sample?

A Datalogger with pH sensor

B  Red cabbage solution

C  Universal indicator

D  Litmus paper
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9 Plaque trapped on the teeth produces acid that will corrode the teeth.  Bacteria on the 
decayed food trapped in between the teeth produces acid too.
Toothpaste  ….………………………………………….  .

A contains a metal which can neutralise this acid,

B contains a weak base which can neutralise this acid. 

C does not contain a weak base which can neutralise this acid.

D does not contain any substance that can neutralise this acid

10 Which of the following is a property of an acid?

A It causes blue litmus paper to turn red.

B It has a bitter taste.

C It reacts with carbon dioxide gas.

D It turns universal indicator blue.

11 Which of the following statements about the pH scale is true?

A   A strong acid has a pH of 6. 

B It measures the acidity and alkalinity of a substance.

C pH scale ranges from 0 to 7.

D Pure water has pH of 14.

12 Which of the following can be used to slow down food decaying?

A Make food more acidic. 

B Increasing air supply so that the microbes are unable to grow. 

C Freeze it then take it out and put on the table.

D Put it at room temperature.

13 Rusting can be prevented by coating the iron with a layer of ………………. . 

I tin (as in plated with tin)
II oil
III  paint
IV  salt

A I and IV only   B II and III only

C I, II and III only  D I, II, III and IV
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14 To put out a fire, firemen often spray foam at the fire.  What does the foam do to stop the 
fire from burning?

A It reduces the amount of oxygen supply.

B It reduces the amount of carbon dioxide supply.

C It increases the amount of oxygen supply.

D It increases the amount of carbon dioxide supply.

15 Which of the following options shows the right method of separation?

mixture method of separation

A ethanol and water filtration

B sand and salt evaporation

C salt and water evaporation

D sand and water chromatography

16 When we have gastric pain, doctors usually prescribe antacids. What is the nature and 
function of antacids?

Nature of antacids Function of antacids

A Acids By neutalising the salts in our stomach

B Acids By neutalising the bases in our stomach

C Bases By neutalising the salts in our stomach

D Bases By neutalising the acids in our stomach
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17  A sample of an ink contains several colours.  A spot of the ink was placed on 
chromatography paper with spots of several coloured dyes as shown in Fig. 17.1.

                                                                  Fig. 17.1

What are the colours of the dyes in the ink?

A blue, green and purple

B purple, blue and green

C red, yellow and blue

D red, yellow and purple

18 The apparatus shown in Fig. 18.1 is used to investigate whether a person breathes out 
more carbon dioxide gas than he breathes in.

                                                     

       Fig. 18.1
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When the person places tube M in his mouth and breathes in and out, what happens to 
limewater in tubes A and B? 

Tube A Tube B

A turns cloudy turns cloudy 

B remains colourless turns cloudy 

C turns cloudy remains colourless 

D remains colourless remains colourless 

  

19 Which of the following is classified correctly as a chemical and physical change?

chemical change physical change
A rotting of an apple burning of paper
B melting of candles frying chicken wings
C decaying of bread drying of clothes
D boiling water baking a cake

20 Fig. 20.1 shows one of the techniques for separating mixtures.

                                             Fig. 20.1

Which of the following can be separated using the method shown above?

A   pure water from sea water

B  red ink from black ink

C  sugar from syrup

D sand from muddy water
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21 Which of the following is our main source of carbohydrates?

A healthier oils     

B fruits and vegetables

C meat and others    

D whole grains

22 What do microbes produce that help them break down plants and animals into simpler 
substances?

A Bacteria

B Enzymes

C Organic acids

D Proteins

23 Why is it important to include fibre in our diet?

A it helps to keep the body warm

B it is necessary for strong bone formation

C it helps to increase the bulk of the faeces

D it helps food to pass through the intestines

24 If a person is overweight and suffers from diabetes, which menu below is most appropriate 
to be chosen for a meal? 

A  fried chicken, baked potato, coleslaw  

B  brown rice, steam fish, vegetables and orange

C  rice, fried fish, barbequed meat, a mug of beer 

D  white rice, salad with mayonnaise, chicken nuggets, a packet of apple juice
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Questions 25 and 26 are both about the food label found on a food product as show in Fig. 25.1.

       

        Fig. 25.1

25 If our body requires an average of 2000 calories a day, what percent Daily Value (%DV) 
does this food product provide?

A 6.40 %

B 7.84 %

C 12.8 %

D 15.7 %

26 Based on all the values of nutrients listed, what is a possible food type this food label 
belongs to?

A Dairy products

B Fruits

C Meat products

D Whole grains
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27 What is the effect of carcinogens that are found in non-permitted food additives?

A Causes allergic reactions

B Causes cancer

C Causes diabetes

D Causes poisoning

28 Before alkaline wastewater from wastewater treatment plants are discharged into the rivers 
and seas, it must be treated with  ………………….  .

A acids

B fertilisers

C microbes

D indicators

29 Which food should a marathon runner eat half an hour before his race, for a quick source of 
energy?

  
A banana

B carrot sticks

C nuts

D mushroom soup

30 Why does a teenage boy need more carbohydrates than an elderly man?

A The teenage boy needs more carbohydrates for energy for his active lifestyle.

B The teenage boy needs more carbohydrates for tissue repair and muscle building.

C The teenage boy needs more carbohydrates to strengthen his bones and teeth.

D The teenage boy needs to strengthen his gums and improve his immunity system.
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31 A taste test is conducted for yogurts with different calories. The results are shown in the bar 
chart in Fig. 31.1. 
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Taste and calories in yogurt

                                                        Fig.31.1

What does the bar chart tells us?

A The fewer the number of people liking it, the higher the calories.

B The higher the calories, the more people liked it.

C The higher the calories, the sweeter the taste.

D The more the number of people liking it, the healthier the yogurt.

32 Protein is identified in a sample of unknown food type using the …………….. .

A pH test

B biuret test

C iodine test

D oil blot test

33  Batteries convert ………………….   energy to  ……………  energy.

A chemical; potential   B chemical; electrical

C nuclear; chemical   D light; electrical

34 Which of the following does not contain stored energy?

A dams     B fan

C food     D fuels
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35 When a battery is used to light a bicycle lamp, what is the main change of energy within the 
battery?

A electrical energy to electrical energy 

B chemical energy to light energy 

C electrical energy to kinetic energy 

D kinetic energy to electrical energy

  

36 Which of the following shows correctly the conversion of energy for a solar cell?

A solar energy to kinetic energy

B solar energy to sound energy

C solar energy to electrical energy

D solar energy to elastic potential energy

37 Fig. 37.1 shows some books placed at the top of a book shelf.

                                                  Fig. 37.1

What type of energy do the books have? 

A light energy

B sound energy

C chemical potential energy 

D gravitational potential energy
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38 Fig. 38.1  shows part of a coal power plant.

                        
  
                                           Fig. 38.1

Which of the following statement is correct?

A Coal is a type of fossil fuel. 

B Coal is a renewable energy source. 

C Coal power plant does not pollute the air.

D Coal power plant provides hot water to homes.

39 An electrical fan has a power rating of 25 W. How much electrical energy is used by the fan 
for 10s? 

A 25 J

B 250 J

C 260 J

D 2500 J

40 Heat is ……………………….. .

A a form of energy

B a measure of a form of energy

C a measure of how hot or how cold an object is

D between 0°C to 100°C

END OF PAPER
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1 Circle either ‘Traditional Farming’ or ‘Intensive Farming’ to describe the farming method 
that is shown in the pictures below.

Traditional Farming 

Intensive Farming 

Traditional Farming 

Intensive Farming 

Traditional Farming 

Intensive Farming 

Traditional Farming 

Intensive Farming 

                                                          [2]
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2 Fill in the blanks with the helping words. Each word can only be used once. 

(a) Fertilisers are added to soil to …………………… the amount of essential nutrients 
required by the plants. 

(b) Adding fertilisers helps to improve plant growth and crop ………………….…… .

(c) Plant and animal wastes can be also used as …………….…………….. (non-
chemical) fertilisers. 

(d) These fertilisers are ……………………….. and is not harmful to the environment.
                           [4]

3 In July 2013, the Pollutant Standards Index (PSI) in Singapore reached the hazardous 
range and hit a maximum of 401. This was primarily caused by an agricultural method of 
clearing large areas of forests for crop-planting in another country. 

(a) Name this method used in clearing large areas of land. 

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

(b) State how the haze would affect the lives of Singaporeans. 

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

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

(c) State another disadvantage of using this method to clear land.

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

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

(d) Even though there are negative impacts on the environment, give two reasons why 
farmers still continue to use this method. 

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

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

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

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

natural             non-toxic toxic
increase          decrease   yield (amount)
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3 (e) Instead of the slash-and-burn method, farmers can use intensive farming to 
increase their production output and efficiency. The picture below shows an 
example of intensive farming which uses nutrient solution instead of soil for 
growing crops. 

(i) What is the name of this intensive farming method? 

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

(ii) Give one advantage of using the farming method shown. 

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

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

4 (a)  Jane was given a glass of colourless liquid as shown.   

Describe how she can test whether the liquid is alkaline without smelling or tasting 
the liquid. Include also what she should observe.

Method: ……………………………………………………………………..………………

Observation:….………………………………………………………..…………………… 

……………………………………………………………………..……………………... [2]
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4 (b) The universal indicator shows a variety of colours according to the different degrees 
of acidity or alkalinity of the solutions mixed with it. The colours exhibited by the 
universal indicator are shown below.

Different chemicals and household materials were tested with the universal 
Indicator. The following table shows the colour of the indicator after it is added to 
the substances.

substance colour of Universal Indicator
bleach purple

citrus drink yellow

distilled water green

detergent dark blue

wine orange

(i) Name the acidic substances listed above.

………………………………….………………………………………………… [2]

(ii) Name the alkaline substances listed above.

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

(c) Plaque is essentially bacteria trapped on the teeth. They produce acid that will 
corrode the teeth and lead to tooth decay.

(i) Name the reaction that will take place in the mouth when toothpaste is used.

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

(ii) State the possible pH for the weak alkali found in the toothpaste.

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

red orange yellow green blue dark blue purple
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5 Brendan wanted to investigate if the rare and expensive “black roses” he bought were 
artificially dyed black or indeed naturally black.  He carried out an experiment and 
compared his results with some dyes commonly used by florist.

The diagram below shows their results. 

black rose red dye orange dye yellow dye green dye blue dye

(a) Name the method used by Brendan in the experiment.

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

(b) What are the THREE colour dyes found in the black rose?

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

(c) Are the black roses artificially coloured or naturally black?

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

(d) Which two colours can you mix in order to get a green rose?

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

(e) State one other use of this method in everyday life.

…………………………………………………………………………………………….  [1]
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6 The pictures below show the daily eating habits of three adults.

The BMI of a person can be calculated by the formula:

                                

(a) Calculate the BMI of each of the adults and fill in the table below. Leave your 
answers to 3 significant figures. 

Name BMI

Suzheng

Ben 

Kumari 

                                                                                                                                             [3]
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The BMI of each person can be checked against the index provided by the Health 
Promotion Board to determine if each person is at risk of being obese and if he/she is 
prone to obesity-related diseases.

BMI (kg/m2) for Adults Weight Range Health Risk

                      Table : BMI (kg/m
2
) Association with Health Risks for Adults 

(b)  Based on the BMI table, who is obese?

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

(c)  What dietary advice and lifestyle change would you give to an obese person?

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

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

(d)  What is osteoporosis?
  
  ………………………………………………………………………………………..…   [1]

(e) Based on the data above, who is likely to suffer from osteoporosis?
  
  ……………………………………………………………………………………………  [1]

(f)  Osteoporosis may be prevented by maintaining a balanced diet that includes

……………………. (cheese and milk) and ………………… (fish oil, tuna, sardine).   
                                                                                                                                             [2]
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7 Three patients were known to be suffering from the following digestive disorders: 
diabetes, constipation and liver hardening.

  
Study their health data below and suggest which patient is suffering from which 
digestive disorder.

Patient Blood glucose 
level before meals

Blood alcohol level 
after meal (%)

Frequency of clearing 
bowels a day

A 80 0.09 1 time

B 90 0 0 times

C 160 0.01 2 times

Normal blood sugar levels are between 70 mg/dl and 120 mg/dl. 

(a) Patient ………………… may suffer from …………………………………. because

  he has a higher than normal alcohol level in the blood after each meal.           [2]
  

(b) Patient ………………… is suffering from ………………………………… because

  he cannot clear his bowels daily.                                                                       [2]

  
(c) Patient ………………... is suffering from ………………………………… because

  he has the highest blood glucose level in his blood.                                         [2]

(d) What advice would you give to the three patients?

  Patient A should take less…………………………………..............

  Patient B should have a diet rich in ………………………………..

  Patient C should cut down on food rich in…………………………. [3]
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8 In the lamination of paper cards, strong heat is used to melt and fuse two pieces of 
plastic sheets together.  

(a) A particular laminator is able to provide 5000 J of heat energy within 25 s. Calculate 
the power of the laminator.

power = ……………….. W [1]

(b) A worker accidentally left the laminator switched on during lunch-time from 12 pm to 
1 pm.

(i) Calculate the number of seconds it was being left switched on.

time = ……………..  s [1]

(ii) Determine the amount of heat energy that was wasted as a result.

energy = …………….. J [1]
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9 The diagram shows a man pushing a box weighing 200 N across the floor with a 
horizontal force of 150 N. After 5 seconds, he was able to move it over a distance of 
3 metres.

 (a) In the diagram above, 

  (i) draw an arrow to show the frictional force on the box and label it as f.

(ii) draw an arrow to show the weight of the box and label it as W.                      [2]

(b) Calculate the average power developed by the man if a total of 450J of work is 
done by him.

average power = ………………   W [2]

(c)  Describe two ways the man can do to reduce friction between the box and the floor.

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

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

10 Fill in the blanks with the helping words.  

We need energy to do daily tasks. The Principle of the Conservation of Energy states 

that energy cannot be ……………………… or …………………………. and can only 

be  …………………………. from one form to another. For example, a music player 

converts ……………………energy to  ………………….. energy while an energy saving 

lamp converts electrical energy to light energy.                                                             [5]  

End of Paper 2

150 N

electrical       heat        created      electrical      fossil fuels   chemical   

time taken     light      converted       sound      power   destroyed
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Answer Scheme 
GAN ENG SENG SCHOOL
Mid-Year Examination 2017
Science (Sec 3NT, 3A)
Paper 1 Multiple Choice, 5148/01

Question Answer Explanation
1 D Humans need to eat in order to Survive. Food contains 

nutrients. Food provides energy for respiration and breathing.
2 B
3 A Chemical Fertilisers –

Are toxic and poisonous
Can seep into ground and contaminate groundwater for
drinking
When excess chemical fertilisers are washed into the
rivers, they can kill plants and animals.
Fertilisers causes rapid growth of algae. Too much algae
in waters block sunlight for water plants to grow.

4 D Ways of increasing food production:
Improve the plant varieties by planting good seedlings.
Improve animal varieties
Use good technology such as intensive production,
hydroponics, aeroponics, and intensive farming methods
Use plant hormones to kill weeds and to promote growth
of plants and ripen fruits.

5 B Good Soil Condition:
Contains nutrients  

NUTRIENTS FUNCTIONS

Nitrogen Required to make proteins for growth

Phosphorous Helps plants grow faster and healthier

Potassium Helps with photosynthesis

Magnesium Required to make chlorophyll for 
photosynthesis

6 C Chemical Fertilisers –
Are toxic and poisonous
Can seep into ground and contaminate groundwater for
drinking
When excess chemical fertilisers are washed into the
rivers, they can kill plants and animals.
Fertilisers causes rapid growth of algae. Too much algae
in waters block sunlight for water plants to grow.

7 B Acids react with carbonates to produce carbon dioxide gas
Acids turn blue litmus paper red
Alkalis turn red litmus paper blue.

8 A pH meter: It is an instrument used to measure pH accurately.
Together with Datalogger, the pH can be measured accurately.

9 B Toothpaste contains a weak base which can neutralise this acid
10 A General Properties of Acids:

1. Acids have a sour taste.
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2. Acids turn blue litmus paper red.
3. Acids react with reactive metals to produce hydrogen gas.
4. Acids react with carbonates to produce carbon dioxide gas.
5. Acids react with alkalis to form salts and water.
6. Acids are good electrical conductors.
7. Strong or concentrated acids are corrosive liquids.

11 B pH is a measure of the strength of an acidic or alkaline solution
12 A Ways to slow down food decay:

Lowering of pH
o Make food more acidic to reduce microbial activity
o E.g. pickled cucumbers

Reducing food water content
o Without moisture, microbes cannot live
o E.g. dried shrimps or fish

High temperatures
o Heating of milk can kill most microbes before cooling

it for packing
o E.g. pasteurised milk

Low temperatures
o Freezing can slow down growth of microbes
o E.g. storage of food in the freezer

Reducing air supply
o Removal of air will cause microbes unable to grow
o E.g. vacuum-sealed ham

13 C Ways to slow down rusting:
Painting

o Painting over metal surfaces prevent direct contact
with oxygen or moisture.

Greasing
o Applying a layer of grease over metal surfaces

prevent direct contact with oxygen or moisture.
Tin plating

o Food cans made of steel are plated with tin. This
prevent steel from contact with oxygen and moisture

14 A The presence of oxygen and fuel support burning.
15 C Evaporation to separate salt and water
16 D Antacids are Bases. It neutralizes the acids in the stomach.
17 D Looking at the horizontal alignment, it is Red, Yellow, and 

Purple.
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18 B For Tube A, the percentage of carbon dioxide in the air is too 
low (about 0.03%) to cause a change in the limewater.  For 
Tube B, the amount of carbon dioxide that the person breathes 
out is high enough and goes directly into the lime water and turn 
it cloudy.

19 C Examples of chemical reactions:
Food decay
Rusting
Burning
Cooking of food

20 A In simple distillation, the vapor is immediately channeled into a 
condenser. Distilled water is water that has had many of its 
impurities removed through distillation. Distillation involves 
boiling the water and then condensing the steam into a clean 
container.

Water distillation plant
21 D

22 B Microbes produce enzymes to break down dead plants and 
animals into simpler substances
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23 C Fibre: Maintains :a healthy digestive system. Prevents 
constipation. E.g. vegetables, fruits, whole grain cereals.

24 B

My Healthy Plate: 

25 C (255/2000) = 12.75% = 12.8%
26 A High on Fat so cannot be fruits, meat or whole grain.  Therefore 

Dairy Products.
27 B Carcinogen is a substance capable of causing cancer in living 

tissue.
28 C Microbes are used to treat sewage before discharging to the 

rivers and seas. Microbes produce enzymes to break down 
dead plants and animals into simpler substances. Microbes 
increase when there is lots of ‘food’ (waste). They decrease 
when waste decreases..

29 A Banana – quick source of energy
30 A Teenage boy more active so needs more carbohydrates for 

energy.
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25 CC (2( 55/2000) = 12.75% = 12.8%
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27 B Carcinogen is a substance capable of causing cancer in living
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31 B Yogurt (200 calories) – number of people who liked it is the 
most.

32 B Biuret test is used to test for protein.
33 B Batteries convert chemical energy to electrical energy.
34 B Dam has hydro-electrical energy.

Food also has stored chemical energy.
Fuels also have stored chemical energy
Fan does not store energy. Fan need electricity to turn.

35 B Chemical to light energy
36 C A solar cell or photovoltaic cell is a device that converts light 

(solar) energy into electrical energy.
37 D The books are place at a certain height, therefore it has 

gravitational potential energy.
38 A Coal is a type of fossil fuel. It is not renewable, and coal power 

plant does pollute the air (modern coal power plants can 
minimised this pollution).  Coal power plant provide electricity to 
homes.

39 B Power = Energy / time
25   = E / 10
E   =  25 x 10

= 250 J
40 A Heat is a form of energy.
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31 B Yogurt (200 calories) – number of people wwwwwwhohohohohoho llllllikikikikikikedeeeee  it tttt isisisisisis ttttthe 
most.

32 B Biuret test is used to test for protein.
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34 B Dam has hydro-electrical energy.y.y.y.y..
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Fan does not store energy. Fan need electricittttttyyyyy y totooooo turnn.n.n.n.n.

35 B Chemical to lilight energy
36 C A solar cell or photovoltaic cell is a device thaattttt cccccconononooonverts light

(solar) energy into electrical energy.y.y
37 D The books aree placee atat a certaainin hheieighght,t  therefore it has 

gravitational popotenttiaial ene ergygy.
38 AA Coal is a type oof fofossssil fueuel.l. IItt isis nnotot renewable, and coal power 

plant does polllute thehe aairir ((momodedern coal power plants can 
minimised thhisis ppololllulutitionon).)   CoCoalal power plant provide electricity to
homes.

393 B PoPowewer = EnEnerergygyg // time
25 == EE // 1100
EE   == 22555 xx 10

== 25252 0 J
40 AA HeH atat iis s a form of energy.
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Answer and Marking Scheme Total 
marks

1 Traditional farming 
Intensive farming 
Intensive farming 
Traditional farming

2

2 a Increase 1
b Yield 1
c Natural 1
d Non-toxic 1

3 a “Slash-and- Burn” method 1
b It will affect the health of the people; It will lower the visibility level; It 

may cause acid rain etc.
1

c It will destroy the habitat of animals; It will cause a spread of forest 
fires; it can cause soil erosion etc

1

d It is a quick and easy way to clear land; the ashes produced after the 
burning makes the soil fertile.

2

ei Hydroponics 1
eii It saves space; it ensures that the plants receive sufficient nutrients 1

4 a She can test it with red litmus paper / universal indicator/ pH meter.
If liquid is alkaline, red litmus paper turns blue/ universal indicator 
turns blue or purple/ pH meter shows higher than 7.  

2

bi Citrus drink, wine 2
bii Bleach, detergent 2
ci Neutralisation 1
cii 8 or 9 1

5 a Chromatography 1
b Red, yellow, blue. 1
c Artificially coloured 1
d Yellow, Blue 2
e 1 Use to test if dyes present in food are safe for eating.

2 Also use to test for drug in urine and blood sample
1

6 a Suzheng 33.3 
Ben 13.9
Kumari 18.9 

3

b Suzheng 1
c To an obese person, he should not overeat. 

He should do regular exercise and/or have a balanced diet.
1
1

2

d Osteoporosis is a condition where the bones are weak and can 
fracture easily. 

1

e Ben 1
f calcium [1], vitamin D [1] 2

7 a A  :    liver hardening 2
b B  :   constipation 2
c C  :    diabetes 2
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Intensive farming 
Traditional farming

2 a Increase 1
b Yield 1
c Natural 1
d Non-toxic 1

3 a “Slash-and- Burn” method 1
b It will affect the health of the people; It will lower the vvisisisisisisibibibibibibililililililiiiiitity leleleleeevel; IIIIIIt t 

may cause acid rain etc.
1
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fires; it can cause soil erosion etc

1
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burning makes the soil fertile.

2

ei Hydroponics 1
eii It saves space; it ensures that the plants receiivve sufficient nunununununutttrriiiiei nts 1

4 a She can test it with red litmus paper / universal indndicicator/ pHHHHHH mmmmmmeter.
If liquid is alkaline, red litmuus s pap pep r turns bluee/ / ununiviversal indicator 
turns blue or purple/ pH meter shohowsw  higher r ththanana 77..  

2

bi Citrus drink, wine 2
bii Bleach, detergent 2
ci Neutralisation 1
cii 8 or 9 1

5 a Chromatotogrgraphyy 1
b Red, yellow, bbluue.e.. 1
c Artifif cialallyly ccolo ouo reredd 1
d Yeellllowow, BlBluee 2
e 1 UsUsU ee toto test if dyes present in food are safe for eating.

2 AlAllsoso use to test for drug in urine and blood sample
1

6 a Suzheng 33.3 
Ben 13.9
Kumari 18 9
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2

d Alcohol
Dietary fibre
Sugar

1
1
1

3

8 a Power 
= Energy / Time
= 5000 J / 25 s
= 200 W

1

bi Time 
= 1 h x 60 min/h
= 60 min x 60 s/min
= 3600 s

1

bii Energy 
= Power x Time
= 200 W x 3600 s
= 720 000 J

1

9 ai

f W  (9aii)

f: arrow pointing left side at position between box and ground

1

aii W: arrow pointing downwards from the middle of the box 1
b Power         = E /t or (Work done / time)

=450/5
=90 W

1
1

2

c use lubricant such as grease or oil,
use roller or wheel; (do not accept “put water on the floor”).

1
1

2

10 created
destroyed
converted
electrical
sound

1
1
1
1
1

5

150 N
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Energy / Time
= 5000 J / 25 s
= 200 W

bi Time 
= 1 h x 60 min/h
= 60 min x 60 s/min
= 3600 s

1

bii Energy 
= Power x Time
= 200 W x 3600 s
= 720 000 J

1

9 ai

f W WW  (9a9aiiii))

f: arrow pointing left side atat ppososititioionn bebetwtweeeen box and ground

1

aii W: arrow pointing downwaardrdss frfromm tthehe middle of the box 1
b Power         = EE /t/t or ((WoWorkrk ddonone / time)

=4=4= 50/55
=90 0 WW

1
1

2

c use lubricannt t susuchchh aass grgrg ease or oil,
use e roror llllerer oor r whwheeeel;l; ((do not accept “put water on the floor”).

1
1

2

10 creaeae tetet dd
destrtroyoyeded
convertrteded
electrical
sound

1
1
1
1
1

5
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1 A marathon runner checks the clock at the start and finish of her race.

How long did she take to complete the race?

time at start time at finish

A 3 hours 17 minutes

B 3 hours 57 minutes

C 3.57 hours

D 4 hours 43 minutes

2 Abel wanted to measure the length of his thumbdrive.

The diagram below which is not drawn to scale shows part of a 15 cm ruler.

What is the length of his thumbdrive?

A 1.9 cm

B 2.0 cm

C 2.1 cm

D 4.1 cm

KiasuExamPaper.com 
196



GMS(S)/Science(T)/P1/MYE2017/3NT 
3 

  

3 Which list contains an instrument for measuring length and an instrument for 

measuring time?

A ammeter, balance, measuring cylinder, stopclock

B ammeter, ruler, thermometer, Vernier callipers

C balance, measuring cylinder, ruler, thermometer

D measuring cylinder, stopclock, thermometer, ruler

Read the passage below and attempt Questions 4 – 7.

Syafiq and Tony raced each other on bicycles from school to Pasir Ris Park. The 

distance they travelled from school to Pasir Ris Park was 5 km. Syafiq and Tony started 

the race from school at 9.15 am. Syafiq reached the park at 9.29 am while Tony 

reached the park at 9.32 am.

4 How long did Syafiq take to complete the race?

A 0.14 h

B 14 min

C 17 min

D 29 min

5 How long did Tony take to complete the race?

A 0.17 min

B 0.17 h

C 32 min

D 1020 s

6 What is the average speed of Syafiq?

A 0.357 m/s

B 5.95 m/s

C 357 m/s

D 35700 m/s
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7 What is the average speed of Tony?

A 4.90 km/h

B 17.6 km/h

C 29.4 km/h

D 294 km/h

8 The diagram shows the distance-time graph of a moving car.

Which of the following statements correctly describes the motion of the car?

A Section X shows the car is moving at a constant speed. 

B Section X shows that the car is accelerating.

C Section Y shows that the car is moving at a constant speed.

D Section Z shows that the car is decelerating.

9 Which of the following shows the lowest speed?

A

B

C

D

distance

time

X

Y

Z

100 m
time = 5 s

50 m time = 10 s

100 m
time = 10 s

50 m time = 5 s
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10 A student wants to calculate the acceleration of a car over a short distance.

Which information does he need?

initial speed final speed time interval
A × √ √
B √ × √
C √ √ ×
D √ √ √

11 Which SI units are used for mass and for weight?

mass weight

A kg kg

B kg N

C N kg

D N N

12 When a force is applied to a body, several effects are possible. Which one of 

the following effects is not possible?

A It speeds up.

B It changes shape.

C Its mass decreases.

D It changes direction.

13 The SI unit for moment of a force is ____________________.

A N

B kg/m

C N/m

D Nm
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14 An object is pushed and then allowed to slide along a table. The diagram 

shows the direction of the friction force. 

What is the effect of the friction force on the sliding object?

A It changes the shape of the object.

B It has no effect

C It slows the object down. 

D It speeds up the object.

15 A man uses a metal rod to raise a large stone as shown below. 

At which position A, B, C or D should he push the rod to raise it most easily?

16 The diagrams show a brick resting on a smooth surface. Two equal forces (F) 

are acting on the brick. In which diagram does the brick not move?

A CB D
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17 A man drops a rock of mass 1 kg from different heights above a pond. The 

potential energy (PE) just before the release and kinetic energy (KE) of the 

rock just before hitting the pond are shown in the table below.

height of stone above the pond KE PE total energy

0.8 m 0 J 8 J 8 J

0.6 m 2 J 6 J 8 J

0.4 m 8 J

0.2 m 6 J 2 J 8 J

0.0 m 8 J 0 J 8 J

Which statement is correct for the 0.4 m reading?

A KE is greater than PE.

B KE is less than PE.

C PE is equal to KE.

D There is 8 J of PE.

18 The diagram shows some of the energy conversions that take place when a 

hair dryer is switched on.

Which of the following best represent X, Y and Z?

X Y Z
A thermal kinetic 9.0

B kinetic thermal 9.0

C thermal kinetic 991.0

D kinetic thermal 991.0
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19 A wrecking ball is swinging towards a brick wall as shown. 

At which point in its path does it have the greatest amount of potential energy?

20 Which forms of energy conversion takes place as a person walks up a 

staircase?

A chemical potential energy → kinetic energy → gravitational potential 

energy 

B gravitational potential energy → kinetic energy → chemical potential 

energy 

C heat energy → kinetic energy → gravitational potential energy

D sound energy → gravitational potential energy → kinetic energy

21 When is chemical energy converted into heat energy?

A when a match is burning

B when a television is switched on

C when an electric iron is switched on

D when water is boiling

brick
wall

A

B
C D
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22 Brakes are used to stop a car.

Most of the kinetic energy is converted into _______________.

A heat energy

B light energy

C potential energy

D sound energy

23 When a smartphone is being charged, it becomes hot because

A all electrical energy is converted to chemical energy.
B all electrical energy is converted to thermal energy.
C part of the electrical energy is converted to thermal energy.
D the smartphone contains a heating element.

24 A WIFI wireless router in homes connects the electronic devices to the internet.

Which of the following statements shows that waves are used to connect the 

devices to the wireless router?

A There is a transfer of only matter from the wireless router to the 

electronic devices.

B There is a transfer of only energy from the wireless router to the 

electronic devices.

C There is a transfer of both matter and energy from the wireless router 

to the electronic devices.

D There is no transfer of energy and matter from the wireless router to 

the electronic devices.
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25 Waves carry _________ from one point to another.

A energy
B force
C matter
D speed

26 Which of the following is not an electromagnetic (EM) wave?

A light waves

B radio waves

C sound waves

D X-rays

27 The diagram shows a wave approaching a ball floating in a tank of water.

Which of the following diagram shows the movement of the ball when the wave 

passes ?

A B           C                        D
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28 The diagram shows four waves drawn to the same scale.

Which statement about the waves is correct? 

A P and Q have different energy but the same frequency. 

B P and R have the same energy but different frequencies.

C Q and S have different energy but the same frequency.

D R and S have the same energy but different frequencies.

29 The diagram shows a graph of wave motion.

Which quantities are shown by P and Q?

P Q
A amplitude period 
B amplitude wavelength
C crest rest position
D wavelength amplitude

P

Q

R

S
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30 Which of the following waves has the highest frequency?

A gamma rays

B light waves

C radio waves

D ultra-violet rays

End of Paper 1 
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Answer all the questions in this paper in the spaces provided. 

1 Calculate the following:

(a) 600 m = _______________ km [1]

(b) 0.25 m = _______________ cm [1]

(c) 0.04 kg = _______________ g [1]

(d) 300 seconds = _______________ minutes [1]

2 A cyclist starts from rest. He accelerates and then travels at a constant speed. 

At 12 s, the cyclist applies the brakes and slows down. Photographs of the 
cyclist are taken at 4 s intervals. The following diagram shows the results.

(a) On the diagram, draw a possible position of the front wheel of the cycle 
at 16 s. [1]

(b) From the diagram, infer and state the time when the cyclist starts to 
travel at a constant speed.

time = _______________ s [1]

(c) Hence, calculate the constant speed of the cyclist.

constant speed = _______________ m/s [2]
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3 (a) Fill in the blanks using the words provided below.

Each word may be used once, more than once or not at all.

A force can change the motion of  an object,  e.g. move a

(i) _______________ object, stop a (ii) _______________ object and 

change the (iii) _______________ and (iv) _______________ of a 

moving object. To study the effects of forces on motion, we need two 

measurements: (v) _______________ and (vi) _______________.

length stationary

speed time

moving direction

[6]

(b) The diagram shows a can opener being used to remove a bottle cap 
from a bottle. P, Q , R and S represent points on the can opener.

                              

Answer the following questions using the letters P, Q, R and S.

(i) Where should a force be applied to the can opener to remove the 
bottle cap with the least force?

___________________________________________________ [1]

(ii) Which letter represents the pivot?

___________________________________________________ [1]

P
Q

S

R
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4 A truck accelerates uniformly from 4 m/s to 10 m/s in 4 s. 

What is the acceleration of the truck? 

                                                                                Answer: ………………m/s2 [2]

5 The following list shows the different types of energy changes:

chemical energy → light energy kinetic energy → heat energy

electrical energy → heat energy potential energy→ kinetic energy

electrical energy → sound energy sound energy → electrical energy

Select from the list, to indicate the main energy change that occurs in each of 
the following situation:

(a) using a microphone

________________________________________________________ [1]

(b) using a electric kettle

________________________________________________________ [1]

(c) kicking a ball

________________________________________________________ [1]

(d) using a torchlight

________________________________________________________ [1]
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6 The gravitational potential energy (GPE) of a ball at different height is shown 
in the table below:

GPE  / J Height of ball /m
0 0

40 2
80 4

120 6
160 8
200 10

(a) Plot a graph GPE (vertical axis) against height (horizontal axis) on the 
graph paper    provided.

[4]

GPE / J

Height / m
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(b) Using your graph, determine the height at which the ball has 150 J of 
energy. 

height: _______________m [1]

(c) Using your graph, determine the energy of the ball when the height is 
at 7m.

Gravitational Potential Energy: _____________ J [1]

(d) When the ball was dropped from 10 m, determine the gravitational 
energy and kinetic energy at 5 m position.

Gravitational Potential Energy  : _____________ J

Kinetic Energy                         : _____________ J  

[1]

[1]

7 The table below shows some of the components of the electromagnetic 
spectrum.

radio 
waves P Q light R X-rays gamma-

rays

State the components P, Q and R.

component P : ________________________________________________ [1]

component Q: ________________________________________________ [1]

component R: ________________________________________________ [1]
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8 The table gives the distance travelled by a toy car over a period of 6 seconds.

time / s distance moved / cm

0

1

2

3

4

5

6

0

10

20

30

40

60

80

                  
(a) Plot the results of the experiment on the axes provided below. [4]

(b) State the total distance covered by the toy car in 6 seconds.

Distance = ………………………. cm [1]
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(c) Calculate the average speed of the toy car in the whole journey. 

                                                            speed = ______________ cm/s [2]

(d) State the time in which the car had the lowest speed.

___________ s to __________ s [1]

9 (a) Give one use of X-rays and ultraviolet rays.

X -rays: _________________________________________________

Ultraviolet rays: ___________________________________________

[1]

[1]

(b) Name two electromagnetic waves that have a lower frequency than 
visible light.

________________________________________________________ [2]

(c) A wave has an amplitude of 2 cm and a wavelength of 4 cm. Sketch 
two cycles of the wave below. Label the amplitude and wavelength 
clearly.

[4]
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(d) The two cycles of the wave occur over a time of 4.0 seconds. 

What is the frequency of the wave?

frequency = ______________ Hz
[1]

End of Paper 2 
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GEYLANG METHODIST SCHOOL (SECONDARY) 
MID-YEAR EXAMINATION 2017 

3NT SCIENCE 5148/01 and 5148/02 

5148/01 ANSWERS
1 2 3 4 5 6 7 8 9 10
A B D B D B B A C D
11 12 13 14 15 16 17 18 19 20
B C D C D A C B A A
21 22 23 24 25 26 27 28 29 30
A A C B A C D B A A

5148/02 ANSWERS
1 (a) 0.6 km

(b) 25 cm
(c) 40 g
(d) 5.0 minutes

[1] for each
correct
answer

2) (a)

(b) 4 s
(c) constant speed = distance/time = 14m/4s = 3.5 m/s

[1] 

[2]

3 (a) (i) stationary
(ii) moving
(iii) direction
(iv) speed
(v) length
(vi) time

(b) (i) S
(ii) P

[1] for each
correct
answer

4 Acceleration = (v-u)/t = (10-4)/4 = 1.5 m/s2 [2]

5 (a) electrical energy sound energy
(b) electrical energy heat energy
(c) potential energy kinetic energy
(d) chemical energy light energy

[1] for each
correct
answer

KiasuExamPaper.com

(c) 40 g
(d) 5.0 minutes

answer

2) (a)

(b) 4 s
(c) constant speed = distance/time = 14m/4s = 3.5 m/s

[1]

[2]

3 (a) (i) stationary
(ii) moving
(iii) direction
(iv) speed
(v) lengthh
(vi) time

(b( ) (i) S
(ii) P

[1] for eac
correct
answer

4 Acceleration = (v-u)u)/t/t == ((1010--4)4 /4 = 1.5 m/s2 [2]

5 (a) electrricicalal eenenerggy y sound energy
(b) electricalal eenenergrgy heat energy
(c) potential enenergy kinetic energy
(d) chemical energy light energy

[1] for eac
correct
answer
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6 (a)

(b) 7.4 m
(c) 140 J
(d) gravitation potential energy = 100 J

kinetic energy = 100 J

scale [1]
points [2]
line [1]

[1] for each
correct
answer

7 Component P: microwave
Component P: infrared
Component P: ultraviolet

[1]
[1]
[1]

8 (a)

(b) 80 cm

scale [1]
points [2]
line [1]

[1] for each

KiasuExamPaper.com

(b) 7.4 m
(c) 140 J
(d) gravitation potential energy = 100 J

kinetic energy = 100 J

[[1] for eac
correct
answer

7 Component P: microwave
Component P: infrared
Component P: ultraviolet

[1]
[1]
[1]

8 (a) scale [1]
points [2]
line [1]
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(c) average speed = 80m/6s = 13.3 cm/s
(d) 0 s to 4 s

correct 
answer

9 (a) X-ray: taking photo of bones in hospital
(b) ultraviolet rays: check forgery of notes
(c)

(d) frequency = 0.5 Hz

[1]
[1]

Amplitude 
[1]
Wavelength 
[1]
2 cycles of 
waves [2]

END OF WHOLE PAPER 
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(c) average speed = 80m/6s = 13.3 cm/s
(d) 0 s to 4 s

correct
answer

9 (a) X-ray: taking photo of bones in hospital
(b) ultraviolet rays: check forgery of notes
(c)

(d) freququenencycy == 00.5 HHzz

[[1]
[1]

Amplitud
[1]
Wavele
[1]
2 cycles
waves [
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Section A: Multiple Choice Questions [30 marks]
Answer all the questions. Write your answers on the OTAS sheet provided.

1 Which energy change involves converting electrical energy into thermal energy?

A burning a matchstick
B compressing a spring
C dropping a ball
D using an instant water heater

For questions 2 and 3, refer to the diagram below.

2 A wave is demonstrated below with a slinky coil. 

What should be done to create a wave like this?

A Hold one end of the slinky coil and rotate it in a circular motion.
B Hold one end of the slinky coil and shake it front and back repeatedly.
C Hold one end of the slinky coil and push and pull repeatedly.
D Hold one end of the slinky coil and shake it up and down repeatedly.

3 What is being transferred as the wave moves from left to right?

A energy
B matter
C particle
D pulse

4 A car mechanic applies a force to a spanner to tighten a nut. He can apply the 
force in one of the directions shown by the arrows, A, B, C or D. 

Which force causes the largest turning effect in the clockwise direction?
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5 The diagram shows a traffic signal.

Which electromagnetic wave is used when a traffic signal communicates with a 
car driver?

A gamma ray
B infrared ray
C microwaves
D visible light

6 What are the parts labelled X, Y and Z in the transformer?

  

X Y Z
A iron core primary coil secondary coil
B primary coil secondary coil iron core
C primary coil iron core secondary coil
D secondary coil iron core primary coil

7 If the live wire touched the metal case of a microwave oven which was not 
earthed, what could happen?

A Food will be overcooked.
B The electrical bills will go higher.
C The metal case may melt. 
D The user may get an electric shock.

g

traffic signal

X

Y

Z
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8 Which distance-time graph shows a moving object travelling at constant speed?

A C

B D

9 A car was driven at 30 km/h. Ten minutes later on the expressway, the speed was 
90 km/h.  

What was the acceleration of the car?

A 6 km/h2

B 30 km/h2

C 60 km/h2

D 360 km/h2

10 A child drops a ball from a window and sees that it bounces back to a height lower 
than that of the window.

Why does this happen?

A Energy is conserved, but some is converted into sound.
B Energy is conserved only when there is no air resistance.
C Energy is not conserved, because some is converted into sound.
D Energy is not conserved, due to friction with the ground.

11 Why should we use less fossil fuel?

A Fossil fuel can only be used when the sun is shining.
B Fossil fuel cannot be converted into other forms of energy.
C Fossil fuel is a non-renewable resource.
D Fossil fuel produces little energy when they are burned.

distance

time

distance

time

distance

time

distance

time
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12 A hair dryer operates on 220 V and a current of 10 A. 

The hair dryer is used for a minute. 

What is the power of the hair dryer and the energy used?

power/ W energy transformed/ J
A 22 220
B 22 1320
C 2200 2200
D 2200 132000

13 The diagram shows a circuit, with four possible positions to place a switch.

At which labelled point (A, B, C or D) should a switch be placed so that lamp 1 
remains on all the time and lamp 2 can be switched on and off?

14 When a computer is switched on, the current rises quickly to 3.1 A and then falls
slowly to a steady value of 1.0 A whilst the computer is in use.

The mains plug for the computer contains a fuse.

Which value of fuse rating would be suitable to use and would provide the greatest 
protection?

A 1 A
B 3 A
C 5 A
D 13 A

lamp 1

lamp 2

A

D

       B

       
     C
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15 The diagram shows part of the human alimentary canal. 

Which structure produces a yellowish green substance that helps in the digestion 
of fats?

16 The figure shows where carbohydrates, proteins and fats are digested as food 
moves along the different parts of the alimentary canal J to O. Each letter 
represents each part of the alimentary canal.

      

Which row correctly identifies J, K, L and M? 

J K L M
A mouth gullet stomach small intestine
B mouth stomach small intestine large intestine
C gullet stomach small intestine large intestine
D stomach small intestine large intestine rectum

17 What is the function of proteins in our body?

A They act as a solvent for vitamins that we consume.
B They are for tissue growth and repair.
C They promote good physical health as we exercise daily.
D They provide a source of energy for our daily needs.

A B

C
D

% of 
undigested 
molecules

carbohydrates
proteins
fats

J        K       L      M     N       O     

100

50

0
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18 The diagrams show cross-sections of three types of blood vessels (not drawn to 
scale).

What are X, Y and Z? 

X Y Z
A artery capillary vein
B artery vein capillary
C vein artery capillary
D vein capillary artery

19 The diagram below shows a section of the heart.

Which two chambers of the heart contain oxygenated blood?

A chambers 1 and 2
B chambers 1 and 4
C chambers 2 and 3
D chambers 3 and 4

       X                         Y                          Z

from lungs
to lungs

1 

2 3 

4 
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20 An experiment is set up as shown.

Test-tubes 1 and 2 contain limewater. Limewater is a clear solution that turns 
cloudy in the presence of carbon dioxide. Air flows through the apparatus as 
shown in the diagram.

What is the appearance of the limewater in test-tubes 1 and 2 after an hour?

test-tube 1 test-tube 2
A clear clear
B clear cloudy
C cloudy clear
D cloudy cloudy

21 Inhaled air contains 0.04% carbon dioxide, 79% nitrogen and 20% oxygen.

Which row shows the approximate composition of exhaled air?

carbon dioxide/ % nitrogen/ % oxygen/ %
A 0.04 60 39
B 9 86 4
C 4 79 16
D 14 79 6

22 A student learnt that osteoporosis is a condition where bones are weak and can 
fracture easily. 

How can the risk of osteoporosis be reduced?

A Take sufficient calcium and vitamin C
B Take sufficient calcium and vitamin D
C Take sufficient sodium and vitamin C
D Take sufficient sodium and vitamin D
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23 Which substance in exhaled air causes dry cobalt chloride paper to change 
colour?

A carbon dioxide
B nitrogen
C oxygen
D water vapour

24 What does a person with constipation lack in his diet? 

A calcium
B dietary fibre
C fats
D proteins

25 What may lead to heart disease?

A being obese
B eating a high fibre diet
C eating a low sugar diet
D taking regular exercise

26 What is the function of platelets in blood?

A clotting of blood
B production of antibodies
C transport of carbon dioxide
D transport of oxygen

27 The diagram shows an X-ray image of the foot of an athlete who fell down while 
running.

What could he be suffering from?

A arthritis
B dislocation
C osteoporosis
D sprain 

torn 
ligaments
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28 What is the least life-threatening issue regarding organ transplant?

A cost
B infection
C long-term medication
D organ rejection

29 Which reason explains why thalassemia sufferers are anaemic?

A They have a damaged or missing gene.
B They have a low count of red blood cell.
C Their red blood cell cannot carry as much oxygen as normal red blood cells.
D The waste in their blood cannot be removed and may harm the other 

organs.

30 Diseases caused by viruses can be prevented by 

A kidney dialysis.
B organ transplant.
C use of antibiotics.
D vaccination.

End of Section A
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Section B: Short-structured Questions [40 marks]
Answer all questions in the spaces provided.

1 Answer the following questions.

(a) What is the reading shown on the digital stopwatch?

reading = ……………………………….. s  [1]

(b)

This reading measures ………………………………....
(resistance / temperature / voltage ). [1]

2 A 1.5 kW air-conditioner is switched on for 8 hours. 

(a) Calculate the amount of energy, in kWh, used by the air-conditioner.

……………………………….. kWh [1]

01 : 12 
min       s 
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(b) A unit of electricity costs 27 cents. 

Calculate the cost of using the 1.5 kW air-conditioner for 8 hours. 

……………………………….. cents [1]

3 The diagram shows a wave. 

(a) What are the names of 

(i) S? …………………………………………………………………………… [1]

(ii) T? …………………………………………………………………………… [1]

(b) One cycle of the wave occurs over a time of 2 seconds. 

State the frequency of the wave shown, including its unit.

……………………………………………………………………………………… [1]

Displacement / m

S

T

Time / s1 2 30
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4 The diagram shows a circuit.

In the space below, redraw the circuit to include the following:

(a) one ammeter to measure the total current flowing in the circuit;

(b) one voltmeter to measure the voltage of the dry cell;

(c) one variable resistor connected in series with the light bulb.

[3]

5 (a) A man is addicted to alcohol. He drinks during meal times and while he is 
resting at home. He goes to sleep every night drunk.

State one health problem that he may develop if he continues to drink 
excessively.

……………………………………………………………………………………… [1]
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(b) A patient is identified as suffering from high blood pressure. His doctor 
advised him to reduce the intake of fats and cholesterol in his diet. 

Explain how a diet high in fats and cholesterol can lead to high blood 
pressure.

………………………………………………………………………………………

……………………………………………………………………………………… [2]

6 The diagram below shows the various parts, A to F, of the human respiratory 
system. 

(a) Identify the correct part, A to F that matches the following descriptions and 
functions.

description and function part

(i) A muscular sheet that moves to allow 
movement of air in and out of the lungs. 

(ii) A strong and rigid structure that protects 
the lungs and heart. This structure moves 
during breathing in and out.

(iii) A hollow tube that is lined with hair-like 
structures. The hair-like structures help to 
sweep mucus-containing dust and harmful 
substances out. [3]

A

EB

F

D

C
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(b) Complete the word equation for the respiration process.

+   +                                              +                   +

                                                                                           
[2]

7 Bronchitis and smoking are closely related. Cigarette smoke irritates the lining of 
the windpipe and bronchi of the smokers. This eventually leads to bronchitis. 

(a) What is the substance in the cigarette smoke that irritates the lining of the 
windpipe and bronchi of a smoker?

……………………………………………………………………………………… [1]

(b) What will happen to the hair-like structures (cilia) of the windpipe and 
bronchi of a smoker after some time? How does this affect his health?

………………………………………………………………………………………

……………………………………………………………………………………… [2]

(c) Explain the adverse (bad) effects smokers have on the health of their non-
smoking family members who live in the same house with them.

………………………………………………………………………………………

……………………………………………………………………………………… [1]

digested 
food 

water 
vapour
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8 The body mass index (BMI) is a simple and the most commonly used index used 
to classify overweight and obesity.

(a) A man is 150 cm tall and weighs 72 kg. Calculate his BMI using the
formula shown.

BMI = mass (kg)[height (m) ×height (m)]

…………………kg/m2 [2]

(b) The table below shows the different weight groups for BMIs.

BMI range (kg/m2) weight range

Less than 18.5 underweight

18.5 to 22.9 normal weight

23.0 to 27.5 overweight

greater than 27.5 obese
  
Use the table to determine which weight group the man is in.

……………………………………………………………………………………… [1]

(c) Based on the man’s BMI, state one possible health risk faced by the man.

……………………………………………………………………………………… [1]

(d) Describe how over-exercising is not good for a person’s health.

……………………………………………………………………………………… [1]
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9 (a) What is the function of red blood cells?

……………………………………………………………………………………… [1]

(b) The gene controlling haemoglobin in red blood cells may be mutated and 
passed down from one generation to the next. This results in the child 
being born with a hereditary disease.

The diagram shows some crescent-shaped red blood cells and some 
normal red blood cells in a person suffering from one such hereditary 
disease.

(i) Name the hereditary disease that the person suffers from. 

……………………………………………………………………………... [1]

(ii) Describe the effect of crescent-shaped red blood cells on the 
person.

……………………………………………………………………………...

……………………………………………………………………………... [2]

(iii) Name another hereditary disease.

……………………………………………………………………………... [1]
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10 Yeast contains enzymes that can break down sugar to form alcohol. Below is a 
table of values for the alcohol produced by yeast at different temperatures.  

temperature / °C 0 20 40 60 80 100
mass of alcohol / mg 0 39 63 45 20 0

(a) Based on the table above, plot and draw the graph in the space below. [4]

mass of alcohol/ mg

temperature/ °C
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(b) Use the information in the graph drawn to answer the following questions.

(i) What is the mass of alcohol produced by the yeast at 30°C?

………………… mg [1]

(ii) What is the optimal temperature for the alcohol production by 
yeast?

………………… °C [1]

(c) Describe what happens to the production of alcohol after 60 °C.

……………………………………………………………………………………… [1]

(d) Explain why alcohol production stops at 100 °C.

……………………………………………………………………………………… [1]

End of Paper
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END OF YEAR EXAMINATION 2017

Secondary 3 Normal Technical

SCIENCE  5148

Marking Scheme

Part A: Multiple Choice Questions [30 marks]

Qn Ans Qn Ans Qn Ans Qn Ans Qn Ans Qn Ans
1 D 6 C 11 C 16 B 21 C 26 A
2 D 7 D 12 D 17 B 22 B 27 D
3 A 8 A 13 D 18 A 23 D 28 A
4 D 9 D 14 C 19 A 24 B 29 B
5 D 10 A 15 C 20 B 25 A 30 D

Part B: Short-structured Questions [35 marks]

Qn Answers Marks Remarks
(All units to be 
correct and 
included for 
full marks)

1a 72 s ; A1
1b resistance ; A1

2a Energy = E x t
=1.5 x 8
=12 kWh; 

A1 
1m awarded 
even without 
working

2b Cost = 12 x 27
=324 cents ; 

A1 1m awarded 
even without 
working

3a(i)
(ii)

S: amplitude
T: wavelength

A1
A1

b 0.5 Hz A1
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2a Energy = E x t
=1.5 x 88
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A1 
1m awarded
even withou
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A1 1m awarded
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3a(i)
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4a
b 
c 

B1: 
ammet
er

B1: 
voltmet
er

B1:vari
able 
resistor

5a Liver hardening/liver damage/liver cancer B1
b Excess fats and cholesterol settles on the inner wall of the 

arteries and forms plaque. ;
This causes the arteries to narrow and blood pushes more 
forcefully through the narrowed arteries. Hence blood 
pressure increase. ;

B1

B1
6ai
aii
aiii

C ;
D ;
A ;

A1
A1 
A1

.

b Oxygen ;
Carbon dioxide ;
Energy ;

A2 
3 correct 2m
2 correct 1m
1 correct 0m

7a Tar ; A1 Quite well-done.
b Tar sticks to the hair-like structures (cilia) found in the 

windpipe.
Hair-like structure cannot move to sweep dust and dirt out of 
the windpipe, hence increasing the risk of chronic bronchitis.

B1

B1
c The family members inhale the smoke/suffer from 

passive smoking and may develop lung cancers/suffer 
from illnesses related smoking.

B1

8a 150 cm = 1.5 m 

BMI = 72 / (1.5 x 1.5) = 32 kg/m2  

C1

A1
b Obese A1

c High risk of heart disease/high blood 
pressure/stroke/diabetes

B1

d Cause muscles and joints to overwork and result in injury to 
the muscle and joints

B1

9a Red blood cells carry oxygen from the lungs to all parts of 
the body.

B1

bi Sickle cell anaemia. A1

bii The crescent-shaped red blood cells would result in the 
blockage of blood vessels. The body thus cannot obtain 
sufficient oxygen.

B1
B1 

biii Thalassemia / colour-blindness A1 Other 
acceptable 
answers: Down 
syndrome/hemo
philia/muscular 
dystrophy 

A

V
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5a Liver hardening/liver damage/liver cancer B1
b Excess fats and cholesterol settles on the inner wall of the 

arteries and forms plaque. ;
This causes the arteries to narrow and blood pushes more 
forcefully through the narrowed arteries. Hence blood 
pressure increase. ;

B1

B1B1
6ai
aii
aiii

C ;
D ;
A ;

A1A1
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b Oxygen ;
Carbon dioxide ;
Energy ;
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33 cocorrrrecctt 2m
22 coorrrrecectt 1m
1 cocorrreect 0m

7a Tar ; A1 Quuititee well-done.
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windpipe.
Hair-like structure cannot move to sweep p dust and dirt ouo t t of 
the windpipe, hence increasing the risk ofo cchronic brbrononchchititisis.
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B1
c The family members inhale the smookeke/s/sufuffefer frromom 

passive smokking and may developp lulungng cancecerss/ssufuffefer 
from illnesses related smoking.

B1

8a 150 cm = 1.5 m 

BMI = 72 / (1.5 5 x 1.5)5) == 332 kg/m2 

C1

A1
b Obese A1

c High rrisi k k ofo hheaeart disease/high blood 
pressure/sstrtrokoke/e/didiababeteteses

B1

d Cause muscscleles s anndd jojoints to overwork and result in injury to 
the muscle andnd jojoinints

B1

9a Red blood cells carry oxygen from the lungs to all parts of B1
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10a 1m for appropriate choice of scale (at least half of graph used)
2m for all correct points, minus 1m for every 1 or 2 missing or wrong points.
1m for appropriate line of best fit

bi 53.5 mg (52 – 55) A1

bii 40 °C A1

c The amount of alcohol produced decreases. B1

d The enzymes have been destroyed so alcohol cannot be 

produced anymore.

B1

mass of 
alcohol 
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Section A
Answer all questions in this section. 

Answer all the questions in this section on the Multiple Choice Answer Sheet provided.
 
1 A ball is dropped from a height.  What will happen to the total energy of the ball?

A decreases
B Increases
C stays constant
D decreases then increases

2 The purpose of an electric motor is to convert electrical energy into
A heat energy.
B kinetic energy.
C potential energy.
D sound energy.

3 The diagram below shows a ball being dropped from a roof of height 10 m above 
ground. At which point is the potential energy of the ball equal to its kinetic energy?

4 What is a renewable source of energy?
A coal
B crude oil
C natural gas
D sun

5 A man climbs up a flight of stairs. The amount of energy needed to complete one flight 
of stair is 1 500 J. If he can complete 10 flights of stairs in 5 minutes, calculate the 
power.
A 50 W
B 300 W
C 1500 W
D 3000 W

A

B

C

D

X

X

X

X10m

7.5m

5m

0m
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For questions 6 and 7, refer to the graph below.

The graph below shows the different rates of enzyme activity at different pH values for 
enzymes A, B and C.

6 At what pH does enzyme B work best?
A 3
B 6
C 7
D 9

7 Where can enzyme C be located in the digestive system?
A oesophagus
B mouth
C stomach
D small intestine

8 Which bar chart shows the correct amount of starch digestion in the mouth, stomach 
and small intestine?

B C

Rate of enzyme activity

pH

A B

C D

A
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9 What is the function of the hair-like structure in the windpipe?
A to trap dirt
B to trap carbon dioxide
C to sweep mucus out
D to enable the exchange of gases

10 Which of the following is part of the respiratory system?
A small intestine
B diaphragm
C skull
D oesophagus

11 The diagram shows the human respiratory system.

At which point, A, B, C or D, does gaseous exchange take place between the air and 
our bloodstream?

12 A force is applied to a body. Which property of the body cannot be changed by the 
force?
A speed
B size
C shape
D mass

13 A bicycle takes 30 seconds to increase its speed from 2 m/s to 17 m/s. What is the 
acceleration of the bicycle?
A 0.50 m/s2

B 0.95 m/s2

C 1.58 m/s2

D 1.76 m/s2

14 A tennis ball is rolling down the slope of a table. The correct instruments needed to 
determine the average speed of the ball are _______________________.
A measuring tape and spring balance
B measuring tape and stopwatch
C stopwatch and spring balance
D stopwatch and measuring cylinder

A

B

C

D
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15 The diagram shows four bricks initially at rest when viewed from the top. Two forces are 
then applied to each brick. Which brick does not move?

A                                                         B

C                            D 

   

Use the diagram to answer questions 16 and 17.

16 Which distance-time graph represents a car slowing down?
A graph P
B graph Q
C graph R
D graph S

17 Which distance-time graph represents a car travelling at constant speed?
A graph P
B graph Q
C graph R
D graph S

18 A spacecraft is moving in a straight line at a steady speed. An extra force then acts 
upon the spacecraft. Which of the following statements is correct?
A Both the speed and direction of the spacecraft could change at the same time.
B Only the direction of the spacecraft could change.
C Only the speed of the spacecraft could change.
D The spacecraft could continue to move at the same speed and direction. 

D
is

ta
nc

e

D
is

ta
nc

e

graph P graph Q

graph R graph S

3 N 

  3 N 

3 N 
3 N 

3 N 

3 N 

 3N    3N 
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19 Which is not an effect of forces?
A boiling a kettle of water
B crushing an empty drink can
C opening the windows in a classroom
D stopping a speeding bicycle

20 The diagram below shows a force acting on a rod.

Which of the following will increase the moment produced by the force?
A use a shorter rod
B reduce the size of the force
C shift the pivot towards the right
D shift the force towards the right

21 The four circuits shown contain identical cells and lamps.

 

Which two circuits will the brightness of each lamp be the same?
A W and X
B X and Z
C W and Z
D X and Y

22 Four different circuit arrangements with identical resistors and bulbs are shown below. 
Which circuit has the smallest overall resistance?

A circuit M
B circuit N
C circuit O
D circuit P

pivot

force

rod

circuit M circuit N circuit O circuit P

circuit W circuit X circuit Y circuit Z
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23 Based on the following circuit diagram, which of the following statements is true?

A V1 = V2
B V1 > V2
C V1 < V2
D V1 is not related to V2

24 The bulbs, ammeters and cells in the following circuits are identical.

Which of the following statements about the ammeter reading is true?
A Circuit P shows the highest ammeter reading.
B The ammeter reading for circuit Q is higher than circuit S.
C The ammeter reading for circuit R is higher than circuit S.
D The ammeter readings for circuits P, Q, R and S are the same.

circuit Q

circuit R circuit S

circuit P
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25 Susan compared the currents that flowed in different wires. She set up the circuits 
shown below.

circuit 1

copper wire
10 cm long
4 mm thick

circuit 2

nichrome wire
6 cm long
4 mm thick

circuit 3

copper wire
6 cm long
2 mm thick

circuit 4

nichrome wire
10 cm long
4 mm thick

Susan wanted to find out if more current flowed through the copper or nichrome wire. 
Which two circuits should she choose?
A circuits 1 and 3
B circuits 1 and 4
C circuits 2 and 3
D circuits 2 and 4

26 Ben investigated how the thickness of different wires affects their electrical resistance. 
His results are shown below.
Material Thickness of wire/ mm Electrical resistance/ ohm

nichrome
0.20
0.28
0.56

5.25
2.68
0.67

constantan
0.20
0.28
0.56

2.34
1.19
0.30

What can Ben conclude from the experiments?
I As thickness increases, electrical resistance increases.
II As thickness increases, electrical resistance decreases.
III Nichrome has a higher electrical resistance than constantan.
IV Nichrome has a lower electrical resistance than constantan.

A I and III
B I and IV
C II and III
D II and IV

dry cell

meter
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27 What is the main function of a basic step-up transformer?
A The core is made from copper.
B The input voltage is higher than the output voltage.
C The output voltage is higher than the input voltage.
D The transformer will work with a d.c. supply.

28 What is the main danger if a power socket is overloaded with electrical appliances?
A A large current flows through the electrical appliances.
B The cables overheat, leading to a fire.
C The fuses in the appliances will blow.
D There is a risk of electric shock if the appliances are touched.

29 Which of the following diagrams shows a cell that helps to carry oxygen in the 
bloodstream?

30 Blood pressure in the veins is lower than that in the arteries. The best explanation 
is that
A veins are further from the heart.
B veins carry deoxygenated blood.
C veins have valves to assist the flow of blood.
D veins have thinner walls than arteries.

31 John fell and had a small cut on his knees. What happened to the cut after that?
A The blood vessel shrinks and stops all blood from flowing.
B The blood vessel swells and allows the germs to be removed from the area.
C The platelets form clots to stop the bleeding and also prevent infection.
D The platelets let the bleeding take place so that the germs are removed from the 

body.

32 Which part of the body is affected by arthritis?
A heart
B joint
C muscle
D tendons

A B

C D
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33 What type of joint problem is shown in the X-ray image below?

A arthritis
B dislocation
C fracture
D sprains

34 How can osteoporosis be prevented?
A exercise regularly
B get sufficient sleep
C increase vitamin D and calcium in the diet
D stop cigarette smoking

35 The graph below shows the heart rate of a man before and after an exercise.

Which part of the graph shows the heart rates of the man during exercise?
A time P
B time Q
C time R
D time S

36 Which of the following is not a health risk associated with overeating?
A obesity
B hair loss
C heart disease
D joint injury

Q

R

SP

time / min

he
ar

tr
at

e 
/ b
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ts

 p
er

 m
in
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37 Diseases can be caused by viruses or bacteria.  
Which of the following statements is true?
A Antiseptics can be taken orally to fight against bacteria.
B Disinfectants can prevent diseases caused by viruses.
C The course of antibiotics must be completed to ensure all bacteria are killed.
D Vaccination can protect us against bacteria.

38 The picture below shows 4 containers, W, X, Y and Z used for testing the effects of 
cleaning agents on bacterial growth. 
In container W, no disinfectant was used. Each dot in the container represents a colony 
of bacteria growing.

Which of the following correctly shows the increasing effectiveness of the cleaning
agents? 

least effective most effective
A X Y Z 

B X Z Y

C Y Z X

D Z X Y

39 Which of the following statements about thalassemia is true?
A It is incurable.
B It is caused by a virus.
C It is caused by a defective gene.
D Thalassemia patients have red blood cells that cannot flow through blood.

40 Which of the following is a way of preventing disease caused by a virus?
A antiseptic wash
B kidney dialysis
C use of antibiotics
D vaccination

W X

ZY
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Section B
Answer all the questions in this section.

Write your answers in the spaces provided.
 

B1 Fig. B1.1 shows three different waves produced by an oscilloscope. The 
measurements of each block is indicated below.

(a) (i) State the wavelength of Wave 1.
…………………………………………………………………………… [1]

(ii) State one difference between Wave 1 and Wave 2.
…………………………………………………………………………… [1]

(iii) State the amplitude of Wave 3.
…………………………………………………………………………… [1]

(b) State two uses of radio waves.
………………………………………………………………………………….. [2]

B2 (a) Blood samples from two patients, X and Y, are shown in Fig. B2.1.

 

legend

             red blood cell 

  white blood cell 

One of the two patients complained that he has runny nose.
(i) Which patient is suffering from an infection?

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

(ii) Explain your answer in (a)(i).

…………………………………………………………………………… [1]

Wave 1 

Wave 2 

Wave 3 

1 cm

X Y

1 cm

Fig. B1.1

Fig. B2.1
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(b) Name the blood component that transports oxygen around the body.
……………………………………………………………………………………. [1]

(c) Name the blood component that helps in the transportation of waste
products.
…………………………………………………………………………………… [1]

(d) Name one waste substance that is carried by the blood and removed 
through the lungs.

…………………………………………………………………………………… [1]

(e) Fig. B2.2 shows X and Y which are two types of blood vessels that are in
the circulatory system.

                                        

Complete the table below by naming the blood vessels and the type of 
blood that each blood vessel carries.

Type of blood vessel Oxygenated or 
deoxygenated blood

X

Y
[2]

(f) Fig. B2.3 below shows a blood vessel that delivers oxygen to the heart 
muscles.

                                               Figure 3.2

(i) What will a person suffer from when the plaque continues to 
build up? 

……………………………………………………………………………... [1]

(ii) Explain how the build-up of plaque happens.

……………………………………………………………………………... [1]

(iii) Suggest a way to prevent the build-up of plaque in a blood vessel.

……………………………………………………………………………... [1]

 
    

plaque

blood flowing to heart muscles

Fig. B2.3 

X Y
Fig. B2.2
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B3 Fig. B3.1 shows a circuit with 2 dry cells, 5 bulbs A, B, C, D and E and two 
switches S1 and S2.

Based on the circuit in Fig. B3.1, state whether each of the following 
statements is ‘True’ or ‘False’.

Statement True or False

(a) If switches S1 and S2 are closed and bulb C blows, 
all the other bulbs will remain lit. 

(b) If switches S1 and S2 are closed and bulb E blows, 
all the other bulbs will remain lit. 

(c) If switch S1 is open but S2 is closed, all the bulbs will 
not light up. 

(d) If switch S1 is closed but switch S2 is open, only 
bulbs A and B will light up.

[4]

B4 A television rated at 1200 W, 240 V is switched on for 60 min daily.
(a) Calculate the daily energy consumed by the television in kWh. 

energy = ..……………. kWh [1]

(b) If the cost of using electricity is 20 cents per kWh, calculate the cost of 
using the television over seven days. 

cost = ……………………. [1]

A B
C

D

E

S1

S2

Fig. B3.1 
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(c) Calculate the current flowing through the television. Which of the following 
fuses should be used in this appliance: 1A, 5A, 10A or 13A?

current = ………………….. A 

fuse rating  = ..………………… A

[1]

[1]

(d) Fig. B4.1 shows a 60 W lamp connected to a 240 V A.C household 
power supply.

Which wire (neutral, live or earth) is connected to
(i) terminal X?

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

(ii) terminal Y?

……………………………………………………………………………... [1]

B5 A brick is placed on a table. It is acted on by the forces as shown in Fig. B5.1.
The brick is not moving.

(a) Name force X.

……………………………………………………………………………………. [1]

(b) State the SI unit of force X.

……………………………………………………………………………………. [1]

(c) Which force should be increased in order to make the brick move to the 
right?

……………………………………………………………………………………. [1]

Rough table surface
 Pushing force

Upward force of table

Weight of brick Force X

60 W

terminal X
P

terminal Y

Q

Fig. B4.1

Fig. B5.1
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B6 Table B6.1 shows how the distance travelled varies with time for a cyclist.
time / s distance / m

0 0 

10 20

20 40

30 60

40 80

50 100

(a) Label and plot the distance-time graph below with the data in Table B6.1.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[3]

(b) Calculate the average speed of the cyclist.

average speed = ………………….. m/s [1]

(c) Find the acceleration of the cyclist.

acceleration = …………………. m/s2 [2]

(d) Describe the motion of the cyclist throughout the whole journey.

……………………………………………………………………………………. [1]

Table B6.1

Distance / m

Time / s
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B7 Table B7.1 shows the BMI range and associated health risks from the
Health Promotion Board.

BMI weight range
Possible

health disease

27.5 and above obese Health risk of ________ 
disease

23.0 – 27.4 overweight Moderate risk of above 
disease

18.5 – 22.9 healthy weight Low risk of above diseases

below 18.5 underweight Risk of getting 
_________________

(a) 

Table B7.1 BMI association with health risks for adults

Complete Table B7.1 by writing one possible health risk each for people 
who have a BMI range of “27.5 and above” and for people who have a BMI 
range of “below 18.5”. [2]

(b) Jane has a mass of 63 kg and a height of 1.68 m.
(i) Calculate Jane’s BMI. Show your working in the space below. [2]

BMI = ………………kg/m2 [2]

(ii) With reference to Table B7.1, what is Jane’s weight range?

……………………………………………………………………………... [1]

B8 Johnny is a sufferer of a disease where he has blood in his urine.
(a) Name the organ which has failed to work properly in Johnny.

……………………………………………………………………………………. [1]

(b) There are two possible options to treat Johnny’s disease.
Name the two possible treatment options.

……………………………………………………………………………………. [2]

(c) Both treatment options named in 8(b) have their limitations.
State 1 limitation for each option.

Limitation 1:……………………………………………………………………… [1]

Limitation 2: ……………………………………………………………………..

……………………………………………………………………………………. 
End of Paper

[1]
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-- End of Paper –

BMI weight 
range health risk

27.5 and above obese

23.0 – 27.4 overweight Moderate risk of the above diseases

18.5 – 22.9 healthy 
weight Low risk of the above diseases

below 18.5 underweight

7 The graph below shows the amount of undigested food in Tom’s digestive 
system.  

(a) Which part of the digestive system shows that Tom has eaten food that 
contains starch?

[1]

__________________________________________________________

(b) From the graph, which part of the digestive system is most of the food 
digested? 

[1]

__________________________________________________________
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(c) Explain why the amount of undigested food stays constant through the 
gullet.

[1]

__________________________________________________________

(d) There is still undigested food remaining in the large intestine.
(i) Name a food substance which is undigested in the large intestine. [1]

_____________________________________________________

(i) What happens to the undigested food in the large intestine? [1]
_____________________________________________________

7 (a) Huaxing is suffering from diarrhoea which causes him to have watery faeces.

Name the part of the digestive system that is not absorbing water.

……………………………………………………………………………………………

(b) Aiman feels uncomfortably full after eating four plates of chicken rice very quickl
is due to the digestive system producing too much acid.

Name the part of the digestive system that is producing the acid. 

……………………………………………………………………………………………

(c) Selva has not been drinking lots of water for the past few days and causes him to
constipation whereby the faeces are hard and difficult to leave the body.

Other than drinking water, what type of food should Selva include in his diet?

……………………………………………………………………………………………
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25 What is the function of the hair-like structure in the windpipe?

A to trap dirt

B to tickle the throat

C to sweep mucus out

D to enable the exchange of gases

26 Which part of our body stops food from entering our windpipe?

A nose

B gullet

C fingers

D epiglottis

27 We can show that exhaled air contains more water vapour using the cobalt chloride 

test. Exhaled air turns cobalt chloride paper from

A pink to blue

B blue to pink

C blue to white

D white to blue

(d) Digestive enzymes are important in helping to speed up the rate of digestion.

Write down two factors affecting enzymes on the rate of digestion.

……………………………………………………………………………………………

(e) Mr Yin, who is an alcoholic, is told by his doctor not to consume any more alcoholic 

Write down one effect of excessive alcohol consumption over a long period of time
Yin’s body. 

……………………………………………………………………………………………
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28 Limewater is often used to test for the presence of carbon dioxide. Exhaled air can be 

tested for carbon dioxide by bubbling it into limewater as shown below. 

In the presence of carbon dioxide, limewater will turn

A pink.

B blue.

C cloudy.

D colourless.

22 Based on the following circuit diagram, which of the following statement is true?

A V1 = V2

B V1 > V2

C V1 < V2

D V1 is not related to V2

b) The picture below shows a transformer.
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Is this a step-up or step-down transformer? Explain your answer.  

[2]

13 The diagram shows a 15 V battery connected to two identical resistors and a lamp.  
A voltmeter connected across one of the identical resistors reads 3.0 V. 
 
 
 
 
 
 
 
 
 
 
What is the potential difference across the lamp?  

 A 3.0 V 

 B 6.0 V 

 C 9.0 V 

 D 15 V 
 
 
 
21 The diagram shows a three-pin plug. 

 

What are the colours of the live and neutral wires? 

  live neutral 

15 V

V
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A brown blue 

B brown purple 

C red blue 

D red purple 
 

9 The diagram below shows a circuit consisting of two cells and two resistors. I1 refers to the total 
current from the battery. I2 and I3 refer to the currents flowing through each of the resistor. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (a) (i) State if this is a series or a parallel circuit. 
 
................................................................................................................................[1] 

 
  (ii) Will the effective resistance increase, decrease or remain the same when the circ

connected in this manner? 
 
................................................................................................................................[
 

 (b) (i) On the diagram, show the directions of current flow (by drawing either “>” or “<”
on the wire) for I1, I2 and I3. 

  (ii) Write an equation relating I1, I2 and I3. 
 
................................................................................................................................[
 

 
 
 
 

I1 

I2 

I3 
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 (c) In the space given below, redraw the circuit diagram to include the following: 

 
a switch to cut off current supply to the whole circuit when opened, 
an ammeter to measure I2, and 
a voltmeter to measure voltage across any one of the resistors. 
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20 What is being measured by the multimeter as shown below?

  
A current in the circuit

B potential difference across the light bulb

C power of the light bulb

D resistance of the light bulb

 
25 What is the effective resistance of the following circuit?

 

 

A

B

C

D

Such a light bulb is not environmental friendly as it uses a lot of energy. 

A

V
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Light Emitting Diodes (LEDs) are now commonly used as they conserve 
more energy.

What are two ways that we can do, to help conserve energy in our daily 
lives?

1 ………………………………………………………………………………………. 

[1]

2 ………………………………………………………………………………………. 

[1]

7 The diagram shows a 60 W lamp connected to a 240 V a.c household 
power supply.

(a) Name the electrical component 

  (i) P ………………….. (ii)
Q  …………………….…….[2] 

(b) Which wire (neutral, live or earth) is connected to  
    
  (i) terminal X,  

  
 ……………………………………………………………………… [1]

  (ii) terminal Y? 

  
 ……………………………………………………………………… [1]

 
 
38. Which has the least electrical resistance?    

A. a short piece of thin copper wire
B. a long piece of thin copper wire
C. a short piece of thick copper wire
D. a long piece of thick copper wire

X
P

Y

60 W

Q
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39. A wire is to be connected to a terminal in a piece of electrical equipment.

Which of the following would result in a hazard?
A. failure to tighten the screw properly
B. trapping the insulation under the screw
C. using wire which bends easily
D. using wire which only just goes in the hole
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0

Which of the following shows the correct limitation of technology used to help 
patients suffering from kidney failure?

Technology Limitation

A Kidney dialysis It is a quick process

B Kidney dialysis Patient has to take immune-suppressant medi

C Kidney transplant It is a simple procedure.

D Kidney transplant The body may reject the new kidney

Convenience food contain ________________

A little sugar

B little salt

C high amounts of nutrients  

D high amounts of preservatives 

Which of the following is responsible for causing a hereditary disease?

A poor diet B lack of exercise

C genes D open wounds on 

body

14. Ali and Bala were involved in a fight and both ended up injuring their
elbows. Ali fell from the stairs and his elbow hit the ground; Bala
overstretched his elbow and tore a ligament.
The doctor was able to push Ali’s bone back in place, but had to operate
on Bala to repair the torn ligament.

Which of the following options best describes the injuries that both Ali and
Bala were suffering from?

KiasuExamPaper.com 
274



29

Ali Bala
A Sprain Sprain 
B Dislocation Sprain 
C Sprain Dislocation 
D Dislocation Dislocation 

4 At which position, A, B, C or D, would the least force be required to lift the load?

2.

3. What may lead to heart disease?

A doing regular exercise

B being severely overweight

C eating a high fibre diet

D eating a low sugar diet

4.

A B C D
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24 Which composition of inhaled and exhaled air is not correct?

composition inhaled air exhaled air

A oxygen 21 % 16 %

B carbon dioxide 4 % 0.04 %

C nitrogen 79 % 79 %

D water vapour low high
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Section A: Multiple Choice Questions (40 marks)

1. C 6. B 11. D 16. B 21. C 26. C 31. C 36. B
2. B 7. D 12. D 17. A 22. D 27. C 32. B 37. C
3. C 8. D 13. A 18. A 23. A 28. B 33. B 38. B
4. D 9. A 14. B 19. A 24. B 29. D 34. C 39. C
5. A 10. B 15. C 20. D 25. B 30. A 35. C 40. D

Section B: Short-Answer Questions (45 marks)

1 (a) (i) 4 cm 1
(ii) Wave 2 has a higher amplitude 1
(iii) 1 cm 1

(b) Radio broadcasting, radar, global positioning system (GPS)
(either two)

2

2 (a) (i) Patient Y 1
(ii) Increased number of white blood cells in his blood. 1

(b) Red blood cell 1
(c) Plasma 1
(d) Carbon dioxide 1
(e)

Type of blood vessel Oxygenated or 
deoxygenated blood

X
Artery Oxygenated blood

Y
Vein Deoxygenated blood

1

1

(f) (i) Heart attack/ stroke 1
(ii) Eating a diet high in cholesterol and fats 1
(iii) Eating more vegetables/ fruits.

Exercise 
(either one)

1

3 (a) False 1
(b) True 1
(c) True 1
(d) True 1

4 (a) 1200 x 60 / 60 = 1200W
= 1.2KW 1

(b) 1.2 x $0.20 x 7= $1.68 1
(c) P = VI

I = P/ V
= 1200/ 240
= 5A 1

(i) 10A 1
(d) (i) live 1

(ii) neutral 1
5 (a) Friction 1

(b) Newton 1
(c) Pushing force 1
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6 (a) 

1- correct scale
1- correct plot of points
1- correct line connecting all points

3

(b) 100/ 50 
= 2 m/s 1

(c) Final Speed = 2 m/s2

Initial Speed = 2 m/s2

Acceleration = (Final Speed – Initial Speed) / time taken
= 0 m/s2

1 

1
(d) Speed is constant throughout. 1

7 (a) Obese – Heart disease
Underweight – Malnutrition

1
1

(b) (i) 63/ (1.68 x 1.68) 
= 22.3 kg/m2

1
1

(ii) Healthy weight 1
8 (a) Kidney 1

(b) Kidney dialysis
Kidney transplant

1
1

(c) Limitation 1: It is not permanent/ Patient has to be connected to machine 
2-3 times a week. Each session may last 5-6 hrs.
Limitation 2: The body may reject the new kidney/ The recipient will
need to take immunosuppressant medication for the rest of his life.

1

1

X

X

X

X

X

X

20 -

40 -

60 -

80 -

100 -

10 20 30 40 50
Time/s

distance/ m

0
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1 When a rubber band is stretched, what kind of energy does it possess?

A chemical potential energy B elastic potential energy
C  gravitational potential energy   D kinetic energy                                                                  

2 The diagram shows a dam and reservoir of water. 

The energy stored in the reservoir of water behind a dam is mostly ....................... 

A chemical potential energy B kinetic energy
C elastic potential energy D gravitational potential energy

3 The diagram shows some of the energy conversions that take place when a standing fan is 
switched on.

What is the value of X? 
  A 20.0 J B 25.0 J C 155.0 J D 330.0 J

4 A car is travelling along a horizontal road at a steady speed. The brakes are applied and the 
car comes to rest.
Which of the following shows the energy change which takes place during braking?

A kinetic energy heat energy
B  kinetic energy potential energy
C  potential energy heat energy
D  potential energy kinetic energy

hydro-
generator

d  

reservoir of water

electrical energy 
175.0 J

kinetic energy 
150.0 J 

sound energy 
5.0 J X
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5 The temperature of the water in a can is taken at regular intervals.

Which graph shows the results?

6 Which are the correct units of mass and weight?

mass weight

A kg N 

B N kg

C kg J 

D J kg

thermometer

hot water

copper can

uninsulated can

BA C D

time time time time

te
m

pe
ra

tu
re

te
m

pe
ra

tu
re

te
m

pe
ra

tu
re

te
m

pe
ra

tu
re
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7 A force F is applied to a stationary object as shown.
In which direction will the object accelerate if no other forces are acting on it?

8 The diagrams show a man using a steel bar to lift a heavy rock. He pushes downwards on the 
end of the bar with force F.  
In which diagram does the man use the least force? 

9 The diagram shows two equal forces, F, acting on each of four planks.
Which plank will turn?

A                                    B                                    C                                    D  

10 A racing-car is travelling on a straight section of track at 10 m/s. 10 seconds later, it is 
travelling at 40 m/s.
What is the acceleration of the racing-car? 

A 3 m/s2 B 11 m/s2 C 30 m/s2 D 55 m/s2

A

B

C

Dforce F

object

A B

C D

F F

F F F F

F F

pivot pivot pivot pivot
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11 Oil drips at a constant rate from a moving car. The diagram shows the pattern of the drips on 
a road. 

   
Which statement describes the motion of the car?

A It accelerated and then moved at a steady speed.
B lt accelerated and then decelerated. 
C It moved at a steady speed and then accelerated. 
D It moved at a steady speed and then decelerated.

12 Which distance (d) - time (t) graph shows a body moving at constant speed?

A B C D

13 A machine uses a power of 60 W to lift a load up a height.  
What is the amount of energy transformed in 1 minute?

A 1 J B 60 J
C 3600 J D 6000 J        

14 Which of the following is transferred by a wave?
  
 A air particles  B energy

C force D matter

direction of movement

t

d

t

d

t

d

t

d
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15 Motions are sent along two long springs X and Y.

  
What examples of waves are spring X and Y describing? 

spring X spring Y

A radiowave light

B sound radiowave

C light sound

D light radiowave

16 Which of the following is used to check the watermark on currency notes or paper moneys?

A gamma wave   B infra-red rays
C radio wave  D ultra-violet light

17 There is an electric current I in a resistor connected between X and Y.

Between X and Y, there must be a ............................... . 

A height difference  B potential difference
C pressure difference  D temperature difference

direction 
of motion

direction 
of motion

spring X

spring Y

side to side 
movement

backward 
and

forward
movement

X Y
I
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18 The diagram below shows a circuit symbol.

What is the main function of this component if it is connected to an electric fan?

A to change the voltage of supply
B to change the power of supply
C to change the resistance of the electric fan
D to change the current into the electric fan

19 A circuit contains two resistors connected in parallel with a battery.

Which of the following statements about the currents at P, Q and R is true?

A The current at P is the greatest.
B The current at Q is the greatest.
C The current at R is the greatest.
D The current is the same at points P, Q and R.   

20 The diagrams show two ways in which three lamps may be connected.

Which statement is correct?  

A If lamp Y breaks in circuit 1, both the other lamps will go out.
B If lamp Y breaks in circuit 2, both the other lamps will go out.
C If lamp Y breaks in circuit 1, lamp Z will go out, but lamp X will remain on.
D If lamp Y breaks in circuit 2, lamp Z will go out, but lamp X will remain on.

P

Q

R
P

Q

X

Y

Z
X Y Z

Circuit 1 Circuit 2
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21 Each resistor has the same resistance.

Which of the following setup of resistors has the lowest total resistance?

A   B

C   D

  

22 The diagram shows a plug.

What is the fault in the plug? 

A cut wire
B damaged insulation
C damped condition  
D poor connection

23 Which of the following is the function of the earth wire? 

A It is to prevent electric shock of a person. 
B  It is to prevent leakage of current.
C  It is to prevent short circuit.
D  It is to prevent overloading of the cable to the plug.

earth

neutral live
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24 The diagram shows a power socket with plugs on it in a household. 

What is the potential danger when the switch is on?

A short circuit
B electric shock
C explosion
D electric fire  

25 Why it is not advisable to use an electric power tool outdoors in a shower of rain?
  
A The cable gets hot and causes burns.
B  The circuit-breaker cuts off the current.
C  It may cause an electric shock.
D  The tool rusts.

26 Which statement about the miniature circuit breaker is not true?

A It blows when the current exceed its current rating. 
B It can be reset after fault in circuit is corrected.

 C It cuts off electrical supply when it is overloaded.
 D It is a safety device.  
  

plugs

multi-points socket

power socket
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27 A toaster is connected to a power supply which is fitted with a suitable fuse.
The cable is damaged and the bare live wire touches the bare neutral wire.

  
What happens when the toaster is switched on?

A   An electric fire takes place.
B   An overload of power socket takes place  
C   An electric shock takes place.
D   A short circuit takes place.

28 The following diagram shows the three wires of an electrical mains supply connected to a 
water heater.

What are the currents in the neutral and earth wires when there is a current of 3 A in the live 
wire?

  
neutral earth

A 3 A 3 A

B 3 A 0 A

C 1.5 A 1.5 A

D 0 A 3 A

main 
supply

water 
heater

live

neutral
earth

toaster
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29 The following label was found on an electric iron.

Which of the following current rated fuse can be used with the electric iron? 

A  1 A B 5 A C 10 A D 20 A 

30 A bulb in an electrical circuit has current of 0.2 A passing through it and a potential difference 
of 8 V across it. It is turned on and lit up for 1 minute. 
What is the electrical energy supplied to the bulb?

A 1.6 J B 40 J C 96 J  D 192 J

End of Section A

MODEL NUMBER 40693 

240 V 50 Hz     2000 W 

HOUSEHOLD USE ONLY 
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Section B [50 marks]
Answer all the questions in the spaces provided.

1 (a)  What is the volume of the liquid in the measuring cylinder?

volume = …………………………. cm3 [1]

(b) What is the length of the wooden block measured by the ruler?

length = …………………………. cm [1]

(c)  Two stopwatches are used to time the interval between a flash of lightning and the 
sound of thunder. Both stopwatches are started together. The first is stopped at the flash 
of lightning and the second at the sound of thunder. The readings obtained are shown 
below.

   stopwatch 1                                                       stopwatch 2

  What is the time interval between the flash of lightning and the sound of thunder?

 …………………………. s [1]
[Total: 3]

wooden
block

cm 2 3 4

min sec

start

stop

reset

min sec

start

stop

reset
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2  (a) The diagram represents a wave on a rope.

  Show clearly on the diagram 

(i) the wavelength of the wave,

  (ii)  the amplitude of the wave .  [2]

(b) Complete the table below on the types of radiation and their application. 

type of EM waves application

………………………. media  communication

microwaves
………………………………………………………………..

infrared rays
………………………………………………………………..

………………………. to scan for fracture of bones in the body.

    [4] 
[Total: 6] 

distance
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3 A man went on a 200 km road trip to the mountains. He started his journey at 10 am.  The 
graph below shows his whole journey. 

  
(a) When did he first stop to rest?

  time = .............................. [1]

  
(b) (i)  Define the term speed. 

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

(ii) Calculate his speed for the first hour in km/h.

  speed =.............................. km/h [2]

(iii) Calculate his average speed for the whole journey.  

average speed =.............................. km/h [2]
[Total: 6]

no. of hours
0 1 432 765 8

distance (km)

50

100

150

200

10 am
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4 The diagram shows a model car starting from rest at position A.

The car runs down the ramp and stops at position B.
  

(a) What is the force that causes the model car to stop at position B?

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

(b) What could be done so that the model car can travel further than l cm? 

  ............................................................................................................................... [1]
[Total: 2]

floor
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5 The figure below shows an electric circuit set up by a student.

  
(a) (i) Based on the setup, state a possible quantity the student can measure using the

multimeter.   

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

  (ii) What type of meter should the multimeter be set to so that it can measure the 
quantity in (a)(i)? 

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

(b) Using the correct electrical symbols, draw a circuit diagram of the circuit shown above.
  [2]                        

(c) 

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

(d) When the battery is in use, it feels warm. Give an explanation.

  ............................................................................................................................... [1]
 [Total: 6] 

multimeter

lamp

battery

resistor
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6 The electricity supplies to the appliances as shown in the table. The table illustrates the 
power ratings as well as the time of usage for each of the four appliances that are being used 
in a house in a day.

  

 (a)  Complete the above table. [1]

(b) Calculate the total amount of energy used up by all the four appliances in a day. 
                                                                                                                                    

total energy used = ……………… kWh [1] 

 (c) If the cost of 1 kWh of electricity is 20 cents, calculate the total cost of using all four
appliances in a day.                                                                                             

cost = $……………….[2]
  

(d)  State one way for the household to reduce the usage of electrical energy.
  
  ……........................................................................................................................ [1]

 [Total: 5] 

appliance air conditioning unit television microwave  oven lamp

power rating
/kw

3.5 0.2 1 0.06

time of usage  
per day 
/hours

5 6 1 6

energy used 
/kwh
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7 The diagram shows a three-pin plug.

(a)  (i)  State the name of part X. 
    

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

(ii)  Give a reason for having part X in a plug.

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

(iii) Draw an electrical symbol for part X. 

    [1]

  (iv) Part X has a current rating of 13 A. The mains supply has a voltage of 240 V.
   Find the maximum power that the fuse can support. (P = VI)  
  

power = ………………… W [1]

  (b)  State the purpose of part Y.

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

[Total: 5]

X

Y

wires
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8 A hair dryer is connected to the mains as shown in the diagram. 

(a) State two electrical hazards shown in the diagram. 

1. ........................................................................................................................... 

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

(b) Is it safe for this hair dryer to have a two-pin plug? Give a reason for your answer.

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

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

(c) Electrical energy is converted into three other forms of energy when the hair dryer is 
switched on. Fill in the boxes in the diagram below to state the other three forms of 
energy.

  

   

     [2]
[Total: 5]

electrical energy

metal casing
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9 A label on an electric heater states that it gives 1440 W when connected to a 240 V mains 
supply. 

P = VI

(a) Calculate the electric current passing through the heater when in use. 

  current = ........................ A  [2]   

(b) If all the electrical energy is converted into heat energy, calculate the heat released 
after the heater was switched on for 5 minutes. 

E = Pt

  thermal energy = ........................ J [2]  
[Total: 4]
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10 A student is given two resistors, S and T. 
The student uses a circuit to obtain the following results for the two resistors.

voltage V /V current I /A 

S T 

0 0 0 

1.5 1.5 3.0
2.0 2.0 4.0
2.5 2.5 5.0
3.0 3.0 6.0
4.0 8.0
4.5 4.5 12.0

(a) Plot a graph of the voltage V / V against the current I /A for the two resistors. 
  Draw a straight line for each of the two sets of points. 
  Label each of the lines as S or T.

    [4]

    [4]

   [4]

0.0          0.5            1.0          1.5           2.0          2.5            3.0          3.5           4.0           4.5          5.0
I /A

V /V
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(b)  Using the graph, fill in the missing I value for S in the table.

   I = …….............. A  [1]

(c)  From the graph, which current reading of T appears to be incorrect? 

    incorrect I =…….......... A [1]

 (d)  The gradients of the lines give the value of the resistance of each resistor.
Calculate the gradient of the line S and state the resistance of S. 

  

    

    resistance = …………………… [2]
[Total: 8]

End of paper
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HUA YI SECONDARY SCHOOL
MID YEAR EXAMINATION 2017 

SECONDARY FOUR NORMAL TECHNICAL
SCIENCE   

ANSWER SCHEME

Section A ( 30 marks ) 

Q Ans Remark

1 B Extension of rubber has elastic potential energy.

2 D Height and mass of water has gravitational potential energy.

3 A Conservation of energy

4 A Friction on brake pads and disc of wheel; wheels and road.

5 D Thermal energy is transferred out of the hot water.

6 A Weight is a force.

7 B Change in direction and speed by a force

8 A Longer perpendicular length.

9 D Both F has clockwise moment.

10 A
a = 40 10 m/s

10 s = 3 m/s2

11 D Can be infer from the distance between two drops of oil.

12 A Gradient of d-t graph is the speed of the body. A is at constant 
gradient.

13 C E = Pt = 60 W 60 s = 3600 J
14 B Wave transfers energy and not particles of medium.

15 C Light is a part of e.m. waves which are transverse waves and 
sound is an example of longitudinal wave.

16 D Ultra-violet light helps to review the watermark that cannot be 
seen by the naked eye.

17 B Potential difference means there is energy that can drive the 
charges across.

18 D It is a variable resistor that changes the current to the fan motor.

19 C Current at R is the sum of the currents through P and Q.

20 B Series circuit is broken when Y is broken. 
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Q Ans Remark

21 C Equivalent resistance of parallel circuit will be lower than the 
lowest resistance in the circuit

22 D Wire on the left is not in the pin hole.

23 A Earth wire conduct leaking current away and no electric shock 
on a person.

24 D Overloading causing overheating of cable and result in electric 
fire.

25 C Water is conductor of electricity.

26 A It only trips and does not blows.

27 D Short circuit as the live and neutral wire link up without passing 
through a resistance.

28 B Electric current  went through the neutral wire. Earth wire is only 
a safety wire.

29 C
I = P

V = 2000 W
240 V = 8.33 A

So 10 A fuse
30 C E = Pt  = (8 V 0.2 A)(60 s) = 96 J

KiasuExamPaper.com

2 

Q Ans Remark

21 C Equivalent resistance of parallel circuit will beeeeee lolololololowewewewewewer r r r r r ththththththan tthehehehehehe 
lowest resistance in the circuit

22 D Wire on the left is not in the pin hole.
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on a person.

24 D Overloading causing overheating offfff cccccabababababababbababababababbabababababaabababbababbababbabbababaabababababbbabaabaabababababaababbabababaababababaaaababaaabaaaaababababaaaaabbbbbaabbbbaabababbbbaabbababbbaabbbbbbbbabbbbbbbbbleleleleleleleleleleleeeeleleleelelelelellelelelelllelelllelelellleleleleleeeeeeeeleeeeeleeeeleeeeeeeeleeeeeeeeeeeeeleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaandnndndnnnndnnndnnnndndndndndndndnnnndndnnnndndndnnnnnddn  ressssssuuuuulu t innnnnn electctctctctctrririririr ccccc c
fire.

25 C Water is conductctor of electricity.

26 A It only trips and does not blows.

27 D Short circuit as thehe livee annd neutrall wiwirere llinink up without passing 
through a resistance.

28 B Electric current  wewentntt tthrhroughgh tthehee nneueutrtrala  wire. Earth wire is only 
a safety wire.

29 C
I = P

V = 2000 W
240 VV == 8.8.3333 AA

So 10 A fuse
303 C EEE = PtPt = ((88 VV 0.0.0 22 AA)(60 s) = 96 J
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Section B ( 50 marks)

Q. No. Answer Mark

1 (a) 47 cm3 A1

(b) 1.3 cm A1

(c) 2.16 s A1
Total 
3

2 (a)
(i) 
(ii)

(b) Radio-waves
Wireless telecommunication
Remote control
X-rays

B1
B1 

A1
A1 
A1 
A1
Total 
6

3 (a)

(b)

(c)

(d)

11 am

Speed is the rate of change of distance. 

speed = d
t

= 50 km
1 h

= 50 km/h 

Average speed = total distance
total time

= 200 km
8 h

= 25 km/h

A1

B1

M1

A1

M1

A1

Total 
6

4 (a) Friction between the wheels and the floor. B1

(b) Reduce the frictional force between the wheels of the car and the floor./
Start the car with a higher position on a higher ramp,

B1

Total 
2

amplitude

wavelength distance

wavelength

wavelength
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3
2 (a)

(i)
(ii)

(b) Radio-waves
Wireless telecommunication
Remote control
X-rays

B1
B1 

A1
A1 
A1 
A1
Total
6

3 (a)

(b)

(c)

(d)

11 am

Speed is the rate of change oof f didists anancece. 

speeds = d
t

= 5050 kmm
11 h

= 50 km/m/hh

Averaagege sspepeeded ========= tototal distance
total time

= 200 km
8 h

= 25 km/h

A1

B1

M1

A1

M1

A1

ttttttttttttttttttttttttttttttttttttttttaaaaanaanaaaaanaanaaanaaaaanananaaananaaaaaanannanaananaaaaaaanananaaanaaanannaaaaaananaaaaaaanaaaannnnaaaaanaaaaanaaaaaaaanananaaaaaaaanaaaannaa cececececcdididiididdidddddddddddddddddddddddddddddddddddddddddddddddddddd sssssssssssss

wavelength

wavelength
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5 (a)(i)

(ii)

(b)

(c)

(d)

The current intensity through the circuit

Set to Ammeter.

Voltmeter

Some of the chemical energy is converted into thermal energy.

B1

B1

B1

Each 
comp
onent
: 0.5 

B1

B1

Total 
6

6 (a) Energy used 
/kWh

17.5 1.2 1 0.36

Total energy used = 20.6 kW h

M1

A1

(b)

(c)

Cost = 20.6 x 20 cents
= $4.01

Use a lower wattage electrical appliance. / Reduce the time of usage of electric 
appliance. 

M1
A1 

B1

Total 
5

7 (a)(i)

(ii)

(iii)

(iv)

Part X is a fuse.

It is to prevent overloading of power/ excessive current through the circuit.

3120 W

B1

B1

B1

A1

(b) It double insulated the wires. B1

Total 
5

A

KiasuExamPaper.com

(c)

(d)
Voltmeter

Some of the chemical energy is converted into thermal energyy.

onent
: 0.5 

B1

B1

Total
6

6 (a) Energy used 
/kWh

17.5 1.2 1 0.36

Total energy used TT = 20.6 kW h

M1

A1

(b)

(c( )

Cost = 20.6 x 20 cents
= $4.01

Use a lower waw ttttagage ellecectrtricicalal aappppliance. / Reduce the time of usage of electric
appliance. 

M1
A1 

B1

Total
5

7 (a)(i)

(ii)

(iii)

Part XX isis a ffususe.e.

It is to pprereveventnt overloading of power/ excessive current through the circuit.

B1

B1

B1

A
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8 (a)

(b)

(c)

Damaged insulation./
Loose connection of hair dryer to plug./
Hair dryer is not earth.

No, it has a metal casing and it needs to be earthed.

B2

B1

3
corre
cts: 2 

1 or 2 
corre
cts: 1 

Total 
5

9 (a)

(b)

I = P
V

=
1440 W
240 V

= 6 A

E = Pt
= 1440 W 5(60) s
= 432000 J

M1

A1

M1

A1

Total 
4

electrical energy Kinetic energy

Sound

Heat
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8 (a)

(b)

(c)

Damaged insulation./
Loose connection of hair dryer to plug./
Hair dryer is not earth.

No, it has a metal casing and it needs to be earthed.

B2

B1

3
corre
cts: 2 

1 or 2 r
corre
cts: 1 

Total
5

9 (a)

(b)

I = P
V

=
1440 WW
240 V

= 6 A

E = PtPt
= 1444040 WW 5(5(660) s
= 4320200000 JJ

M1

A1

M1

A1

Total
4

electrical energy Kinetic energy

SoSounundd
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10

Correct scale for V axis: 1 Mark
Correct mark points for S: 1 Mark
Correct mark points for T: 1 Mark
Correct line for S and T: 1 Mark

10 (b)

(c)

(d)

4.0 A

12.0 A

Resistance = 4.0 V
4.0 A
= 1.0 

B1

B1

M1
A1

Total 
8

12.0

10.0

8.0

6.0

4.0

2.0

0.0

T

S

KiasuExamPaper.com

Correct scale for V axis: 1 Mark
Correct mark points for S: 1 Mark
Correct mark points for T: 1 Mark
Correct lil ne for S and T: 1 MMararkk

10 (b)

(c)

(d)

4.0 A

12.0.0 AA

Resistaancnce = 4.0 V
4.0 A
= 1.0 

B1

B1

M1
A1

T

S
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1 Which of the following is the unit for energy?

A Ampere

B Joule

C Newton

D Watt

2 Which one of the following involves converting electrical energy into thermal 

energy?

A burning a match stick 

B compressing a spring 

C dropping a ball

D using an instant water heater

3 Thermal energy is transferred from a region of temperature, X °C, to a region of 

temperature, Y °C. What can you deduce about the temperatures X and Y?

A X = Y

B X > Y

C Y = 0

D Y > X

4 A heater has a power rating of 250 W. How much energy is used if it is turned 

on for 5 minutes?

A 50 J

B 1250 J

C 45 000 J

D 75 000 J
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5 The energy conversions that happened when a blender is switched on are 

shown below.

What is the value of Z? 

A 0

B 20

C 40

D 60

6 As the frequency of an electromagnetic wave decreases, its wavelength 

A increases, then decreases.

B Increases.

C decreases, then increases.

D decreases.

7 A wave has a frequency of 60 Hz. How many oscillations can the wave 

complete in 15 s?

A less than 1

B 4

C 15

D 900

8 Which of the following will increase the loudness of a sound wave?

A decrease the amplitude of the sound wave

B decrease the frequency of the sound wave 

C increase the amplitude of the sound wave 

D increase the frequency of the sound wave 
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9 A stone is dropped into a pond and start a wave motion as shown in the 

diagram. 

                                                  wave motion

Which one of the following correctly shows the movement of the cork as the 

wave passes?

10 Which of the following is true about waves?

A All waves cannot travel through a vacuum.

B Waves with longer wavelengths have more energy.

C Waves only transfer energy but not any part of the medium.

D In all waves created using a slinky, the direction of wave motion is 

always perpendicular to the direction of vibration.

11 Johnny tuned into the radio station Power 98.0 MHz to listen to some music. 

What does 98.0 MHz refer to? 

A The wavelength of sound wave.

B The frequency of sound wave.

C The amplitude of radio wave.

D The frequency of radio wave.
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12 The diagram shows the waveform of two sound waves, X and Y. 

Which of the following correctly describes the pitch of sound wave X? 

A X is similar to Y 

B X is higher than Y

C X is lower than Y

D There is insufficient information to compare the pitches of X and Y.

13 Which of the following statements concerning friction is incorrect?
A Friction causes wear and tear.

B Friction always opposes motion.

C Friction always acts in the same direction of motion of the object.

D Effects of friction can be reduced by using ball bearings and lubricants.

14 The diagram below shows the forces acting on a box. 

What is the net force and in which direction will the box move? 

A 0 N

B 16 N towards the right

C 16 N towards the left

D 30 N towards the right
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15 Which of the following statements describes the use of moment of force in daily 

life?

16 Acceleration of an object is

A how fast it moves.

B the rate of change of its speed.

C the rate of change of its distance.

D the total distance it travelled divided by the total time taken.

17 A force can act on an object.  Which of the following effect is not possible?

A change in direction of object

B change in mass of object

C change in shape of object

D change in speed of object
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18 During practice, a sprinter uses a stopwatch to measure the time taken to run 

2000 m. He ran two times. The diagram shows the time taken for Run 1 and 

Run 2.

What is the difference in time between Run 1 and Run 2?

A 1 hr 5 mins

B 1 hr 5 s

C 65 min

D 65 s

19 A marble is rolling down a slope. What are the instruments needed to 

determine the average speed of the marble?

A measuring tape, ruler

B measuring tape, stopwatch

C measuring tape, spring balance

D stopwatch, measuring cylinder

20 Which distance (d) – time (t) graph shows a body moving at constant speed?

21 Which of following will happen if the live wire touches the metal case of an 

electric oven which is not earthed?

A The food will be overcooked.

B The user will get electrocuted.

C The electricity bill will increase.

D The metal case of the electric oven will melt.
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22 During use, one of the lamps as shown below fuses and stops working. 

However, the other three lamps are still working. Which lamp fuses?

23 Which are the possible readings at P and Q?

P Q
A 2 A 2 A

B 2 A 4 A

C 2 A 0 A

D 3 A 1 A

24 Which comparison between wind energy and fossil fuel is correct?

Fossil fuel Wind energy
A non-renewable non-renewable

B non-renewable renewable

C renewable non-renewable

D renewable renewable
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25 A television is fitted with a 3 A fuse and is connected to the 240 V mains supply. 

What is the purpose of the fuse?

A To break the circuit when the current is greater than 3 A.

B To break the circuit when the mains supply is lower than 230 V.

C To keep the current in the circuit at 3 A.

D To keep the mains voltage at 240 V.

26 The chart shows the pH value of the soil that is optimum for the growth of 

certain crops.

Which is a suitable pH to grow both blueberries and potatoes?

A 5

B 5.5

C 6

D 6.5

27 Which is not a factor required by plants to make food?

A carbon dioxide

B sunlight

C water

D phosphate
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28 Vertical farming, aeroponics and hydroponics are examples of modern farming 

methods. Why is there a need to move away from the traditional method of 

farming using land and manual labour?

A Modern farming methods are cheaper.

B Modern farming methods use less land and can produce more food.

C Traditional methods of farming created too many job for people.

D Traditional methods of farming produce unhealthy food.

29 Tests conducted on a sample of soil indicate that it is slightly acidic. Where 

would the soil be on the pH scale?

30 Which of the following food test results shows that the food sample contains 

starch and protein? 

iodine test Biuret test
A brown violet

B blue black violet

C red violet

D green blue

31 Which of the following involves a chemical reaction?

A leaves burning

B fans turning

C light bulb glowing

D ice cube melting

32 Which of the following is not a reason for tooth decay?

A drinking acidic beverages like soft drinks

B eating too much citrus fruits which contain acids 

C food acids produced by bacteria

D the toothpaste we use to brush our teeth
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33 A crop requires an optimal pH of 9. However, the soil in the farmland has a pH

of 5.8. What can a farmer do to bring the soil of pH 5.8 closer to the optimal pH

of 9? 

A add calcium hydroxide to the soil 

B irrigate the soil with a lot of water

C add acidifying fertilizers to the soil

D add more pesticides to the farmland

34 Which of the following correctly states the preserved foods and the method of 

slowing down food decay?

Lowering of pH Reducing air supply
A dried shrimps pickled cucumbers

B pickled cucumbers dried shrimps

C pickled cucumbers vacuum-sealed ham

D vacuum-sealed ham dried shrimps

35 Which of the following metal is used to plate the food cans to protect it from 

rusting?

A Tin

B Zinc

C Copper

D Chromium
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Refer to the food label given below to answer questions 36 and 37.

36 How many calories would be consumed from eating 1 cup of the food?

A 57

B 125

C 250

D 500

37 From 1 cup of food, how much calcium would have been consumed in terms of 

percentage of the Daily Value for calcium?

A 15%

B 30%

C 60%

D 120%

38 Patients with high blood pressure are usually advised against a high intake of

A dietary fibre.

B water.

C proteins.

D salts.
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39 Which equation correctly represents the neutralisation process?

A acid   +   base      salt    +   water

B acid   +   water      salt    +   base

C base   +   water      salt   +   acid

D salt   +   acid      base   +   water

40 Which indicator gives the least accurate pH value of a chemical sample?

A litmus paper

B universal indicator 

C pH meter

D red cabbage solution 

End of Paper
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Answer all the questions in the spaces provided. 
  

1 The diagram below shows a pendulum swinging to and fro between 

point X and Z. 

(a) State the Law of Conservation of Energy.

………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. [2]

(b) Describe the energy conversions when the bob is swinging from 

X to Y to Z. 

………………………  ……………………  …………………… [2]

(c) It is noticed that the pendulum does not actually reach Z but 

slightly below it instead. Explain why this is so.

………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. [2]

2 (a) State a use for each of the following waves:

Microwave: …………………………………………………………….

Visible light: ……………………………………………………………

Infrared: ……………………………………………………………….. [3]
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(b) The diagram below represents a wave.

(i) On the diagram above, indicate and label clearly a 

wavelength and the wave’s trough. [2]

(ii) State the amplitude of the wave.

…………………. cm [1]

3 The diagram below shows the distance covered by a boy as he walks 

to a shop from home and returns home.

(a) Identify the part(s) of the journey (A, B, C, D or E) when he was 

stationary.

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

(b) Identify the part(s) of the journey (A, B, C, D or E) when he was 

returning home.  

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

(c) Identify the part(s) of the journey (A, B, C, D or E) when he was 

walking at constant speed.

…………………………………………………………………............ [1]
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(d) State the boy’s acceleration when he was travelling at constant 

speed.

…………………. m/s2 [1]

(e) Describe the boy’s motion at part C.

……………………………………………………………………........ 

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

(f) At a stage in the journey, the boy was walking with an initial 

speed of 1.5 m/s and an acceleration of 0.5 m/s2. He maintained 

his acceleration for 10 s. Determine his final speed at the end of 

10 s.

…………………. m/s [2]

4 (a) The circuit below shows a resistor connected to a cell. Label in 

the incomplete circuit where a voltmeter and an ammeter can be 

correctly placed.

[1]
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(b) The current passing through the resistor is 4 A and the voltage 

across it is 3 V. Calculate the power dissipated by the resistor.

…………………. W [2]

(c) If the resistor is connected to the cell for 30 seconds, calculate 

the total energy used.

…………………. J [2]

(d) State whether total resistance will increase, decrease or remain 

the same if an identical resistor is placed parallel to the resistor 

in the circuit.

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

(e) The diagram below depicts how some households connect their 

electrical sockets in order to operate multiple electrical 

appliances. 

Explain why the above arrangement is a hazard.

……………………………………………………………………........ 

……………………………………………………………………........ [1]
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5 On 21 Jun 2013, the Pollutant Standards Index (PSI) in Singapore 

reached the hazardous range and hit a maximum of 401 as shown in 

the diagram below. This haze was primarily caused by an agricultural 

method of clearing large areas of forests for crop-planting in another 

country. 

Source: National Environment Agency

(a) Name this method used in clearing large areas of land. 

………………………………………………………………………….. [1]

(b) Even though there are negative impacts on the environment, 

give TWO reasons why farmers still continue to use this method. 

………………………………………………………………………….. 

…………………………………………………………………………..

………………………………………………………………………….. [2]

(c) Explain how the haze affected the lives of people living in 

Singapore. 

………………………………………………………………………….. 

………………………………………………………………………….. [1]
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6 Complete sentences (a) – (c) using words from the following list. Each 

word may not be used more than once.

pesticides plant hormones         herbicides        hydroponics

(a) …………………. are used to regulate the growth and ripening of 

fruits. [1]

(b) …………………. are used to protect crops against weeds. [1]

(c) …………………. is an advanced agriculture method of growing 

plants without soil.  [1] 

7 (a) Use straight lines to match the separation techniques and the 

correct examples.

  
[3]
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(b) The following diagram shows a chromatogram obtained using 

four food samples (A, B, C and D) and three approved food dyes 

(blue, green and red).

(i) Which of the food samples contains a food dye that is not 

approved?

………………………………………………………………...... [1]

(ii) Which of the food samples contains blue, green and red 

dyes?

………………………………………………………………...... [1]

(iii) State one possible effect of using a food dye that is not 

approved.

………………………………………………………………...... [1]
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8 Chemical reactions caused by microbes can lead to food spoilage.

(a) What are microbes?

………………………………………………………………………….. [1]

(b) A microbe activity graph is provided below.

(i) Based on the graph given, what is the optimum 

temperature for microbe activity?

…………………………………………………………………… [1]

(ii) State two other factors that will affect microbe activity.

……………………………………………………………………

……………………………………………………………………

…………………………………………………………………… [2]

(c) Describe the process of pasteurisation and explain how it keeps 

food safe for a longer period of time.

………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. 

………………………………………………………………………….. [3] 
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(d) Suggest and explain how one other method can help prevent

food from getting spoilt. 

………………………………………………………………………….. 

………………………………………………………………………….. [2]

9 The diagram below shows a simple transformer.

Different input voltages were used and the output voltage was 

measured each time. The results are shown as Experiment A. The

experiment was repeated using a different number of turns of wire. 

The results are shown as Experiment B. The results for both 

experiments are shown below.

Input voltage / V
Experiment A Experiment B 

Output voltage / V Output voltage / V
0 0 0 

10 12 16
20 24 32
25 30 40
35 42 56
40 56 64
50 60 80

.

(a) Plot the results for experiments A and B on the graph-area 

provided. Draw best-fit lines and label each line as A or B 
clearly. [4] 

 

    

KiasuExamPaper.com 
332



11

JWSS End-of-Year Examinations 2017 Science Syllabus T 5148/02 Secondary 3NT 

Output voltage/V

Input 

                                                                                                        voltage/V

(b) In experiment A, which input voltage appears to be incorrect?  

…………………. V [1]

(c) Based on the graph, what is the output voltage for 

experiment A when the input voltage is 15 V.

…………………. V [1]
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(d) Determine the gradient of line for experiment B.

…………………. [2]

(e) Circle the type of transformer used in the experiments.

    Step-down Transformer                     Step-up Transformer [1]

(f) Electricity from the power stations is stepped-up before being 

delivered through the transmission grid. Explain why is it 

necessary.

…………………………………………………………………………. 

…………………………………………………………………………. 

…………………………………………………………………………. [2]

End of Paper
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SCIENCE SYLLABUS T 5148/01 
PAPER 1 Multiple Choice

Answer Scheme

1 B 21 B

2 D 22 C

3 B 23 B

4 D 24 B

5 B 25 A

6 D 26 B

7 D 27 D

8 C 28 B

9 C 29 B

10 C 30 B

11 D 31 A

12 A 32 D

13 C 33 A

14 B 34 C

15 C 35 A

16 B 36 D

17 B 37 C

18 D 38 D

19 B 39 A

20 A 40 A
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PAPER 1 Multiple Choice

Answer Scheme

1 B 21 B

2 D 22 CC
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4 D 24 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5 B 25 A

6 D 26 B

7 DD 27 DD

8 C 2288 BB

9 CC 2299 B

10 CC 3300 B

11 DD 31 A

122 AA 32 D

1133 C 33 A

14 B 34 C

15 C 35 A

16 B 36 D

17 B 37 C
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SCIENCE SYLLABUS T 5148/02
PAPER 2 

Answer Scheme

1a Energy cannot be created or destroyed     - 1 mark

Can only be converted from 1 form to another    - 1 mark

1b Gravitational potential energy, kinetic energy, gravitational potential energy 
(1 error, subtract 1 mark)      - 2 marks

1c Energy is converted to other forms - 1 mark

GPE at Z is lesser than X  - 1 mark

2a Satellite communication - 1 mark

Optic fibre - 1 mark

Remote control  - 1 mark

2bi appropriate wavelength and trough indicated - 2 marks

2bii 2.0 cm  - 1 mark

3a B and D  - 1 mark

3b E  - 1 mark

3c A and E  - 1 mark

3d 0 - 1 mark

3e decreasing speed - 2 marks

Non-uniform speed is only 1 mark 

3f a = (v-u)/t  - 1 mark

6.5 - 1 mark

4a Appropriate placement of V and A - 1 mark
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PAPER 2 

Answer Scheme

1a Energy cannot be created or destroyed    -- 11 mamark

Can only be converted from 1 form to another    - 1 mmarkrk
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(1 error, subtract 1 mark)      ---- 2222 mamarkrkss

1c Energy is converted to other forms -- 1 mararkk

GPE at Z is lesser than X  -- 1 mark

2a Satellite communication - 1 mark

Optic fibre - 1 mark

Remote control  - 1 mark

2bi appropriate wavelength and trougughh inindid catet dd - 2 marks

2bii 2.0 cm  - 1 mark

3a B and D - 1 mark

3b E - 1 mark

3c A and E - 1 mark

3d 0 - 1 mark
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4b P = VI         - 1 mark 

12 W         - 1 mark 

4c E = P t         - 1 mark 

360 J         - 1 mark 

4d Decreases        - 1 mark 

4e Overloading results in high current and possibly leading to electrical fire - 1 mark 

5a Slash and burn        - 1 mark 

5b Cheaper, faster        - 1 mark 

Kills pests and diseases       - 1 mark 

5c Particles in the air creates respiratory problems in people  - 1 mark 

6a Plant hormones        - 1 mark 

6b Herbicides        - 1 mark 

6c Hydroponics        - 1 mark 

7a Appropriate matching, 1 error subtract 1 mark    - 3 marks

7bi C - 1 mark

7bii A - 1 mark

7biii Side-effects such as poisoning  - 1 mark

8a Organisms which help in decomposition  - 1 mark

8bi 35-40 - 1 mark

8bii Temperature, moisture content      - 1 mark

8c heated         - 1 mark

Lower temp than sterilisation      - 1 mark

Microbes are killed for longer shelf-life     - 1 mark

8d canning, heated to as high as 140 to kil microbes and to pack in containers 

- 2 marks

9a correct plots, correct line - 4 marks

9b 50 - 1 mark
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6c Hydroponics        --- 1 mark
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9c 17-18 - 1 mark

9d gradient formula - 1 mark

1.6 - 1 mark

9e step-up  - 1 mark

9f reduce energy loss due to heat by decreasing current - 2 mark
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9d gradient formula - 111111 markk
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9e step-up  - 111111 mmmmmmarararararark

9f reduce energy loss due to heat by decreasing currentnn - 2 mark
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2

1 Energy is ______________________________ .

A the duration to do work
B the capacity to do work
C the force used to do work
D the rate of work done

2 Which of the following is the SI unit of energy?

A ampere (A)
B joule (J)
C kilogram (kg)
D watt (W)

3 Which of the following involves converting electrical energy to thermal energy? 

A B

C D
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3

4 The diagram shows the energy conversions when a television is switched on. 

What is the value of X?

A 15 J
B 30 J
C 60 J
D 80 J

5 The diagram shows a ball released from rest and rolls down a track.

What is the furthest position the ball could reach? 
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4

6 An experiment is set up to find out which metal is the best conductor of heat.

Diagram X shows some balls stuck with wax to rods made from different metals.

The rods are heated at one end. 

Diagram Y shows the balls left on the rods after heating.

Which labelled metal is the best conductor of heat? 

7 A light bulb, rated 40 W, converts 50% of its electrical energy supply into light energy. 

What is the quantity of light energy emitted in five minutes?

A 200 J
B 2000 J
C 6 000 J
D 12 000 J
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5

8 A man pushes a heavy box across a floor.  He needs 320 J to move the box in 5 s. 

Calculate the power. 

A 4 W
B 64 W
C 100 W
D 1600 W

9 Which of the following sources of energy is non-renewable?

A hydroelectric energy
B nuclear energy
C solar energy
D wind energy

10 Waves carry _______________ from one point to another.

A energy
B force
C matter
D speed
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6

11 The diagram shows a type of wave motion. 

Which of the following statements is correct?

A It is a transverse wave.
B Light waves travel in this manner. 
C The direction of vibration is parallel to the direction of the wave. 
D Water waves travel in this manner. 

12 The diagram shows a student shaking one end of a long rope up and down. A wave 
travels along the rope in the direction shown. 

The student now moves the rope up and down through a larger distance. He also 
shakes it fewer times each minute.

Which of the following shows the effects of these two changes? 

amplitude of the wave frequency of the wave
A decreases decreases
B decreases increases
C increases decreases
D increases increases

13 A woman tunes her radio to the station broadcasting on 100 MHz.

What does the 100 MHz tell her about the radio wave?

A its amplitude
B its frequency
C its speed
D its wavelength
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7

14 Which of the following electromagnetic waves has the longest wavelength and the 
lowest frequency?

A gamma ray
B infrared 
C radio wave
D visible light

15 Which of the following statements about the effects of forces on objects is incorrect?

A A force can change the length of an object.
B A force can change the mass of an object.
C A force can change the shape of an object.
D A force can change the speed of an object. 

16 A fish hangs on a spring balance. 

Which of the following statements is correct?

A The mass of the fish is 1.7 N.
B The mass of the fish is 2.3 N. 
C The weight of the fish is 1.7 N.
D The weight of the fish is 2.3 N. 
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17 The object in the diagram is acted upon by two forces. 

What is the net force?

A 0 N
B 1 N to the left 
C 1 N to the right
D 5 N to the right 

18 A decorator wishes to calculate the area of a bathroom tile so that he can estimate the 
amount of adhesive that he needs to buy.

Which of following instruments should he use?

A a clock 
B a measuring cylinder 
C a ruler
D an electronic balance

19 A piece of cotton thread is measured between two points on a ruler. 

What is the length of the cotton thread?

A 13.0 cm
B 13.4 cm
C 13.9 cm
D 13.8 m
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20 A stopwatch is used to time a race.

The diagrams show the watch at the start and at the end of the race. 

How long did the race take?

A 45.7 s
B 46.0 s
C 46.5 s
D 47.0 s

21 The diagram shows a distance-time graph. 

Which part of the graph shows that the object is stationary?

A WX
B WZ
C XY
D YZ
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22 The diagram shows the distance-time graph of two objects, X and Y.

Which of the following statements is correct?

A X and Y travels for the same distance. 
B X travels further than Y.
C Y travels faster than X.
D Y travels further than X.

23 A car is brought to rest (stationary) in 5 s from a speed of 10 m / s.

What is the average deceleration of the car? 

A 0.5 m / s2

B 2.0 m / s2

C 15.0 m / s2

D 50.0 m / s2
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24 Which of the following diagram best demonstrates the use of the moment of a force?

A B

climbing a rope flying with a parachute

C D

kicking a football using a crowbar

25 What does an ammeter measure?

A current
B potential difference
C power
D resistance
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26 What does a voltmeter measure?

A current
B potential difference
C power
D resistance

27 The diagram shows a scale of an ammeter. 

What is the reading?

A 0.14 V
B 0.70 V
C 1.40 V
D 7.00 V

28 The diagram shows a circuit connected by a student. 

Which switches must he close to light up both lamps?

A 1 and 2
B 1, 2 and 3
C 1 and 3
D 2 and 3
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29 An electrical component is to be placed in the circuit at Z, to allow the brightness of the 
lamp to be varied from bright to dim. 

What should be connected at Z?

A B C D

30 Four lamps are labelled ’60 W 240 V’.

In which of the following circuits are the lamps connected so that each lamp can be 
turned on or off individually?

A B C D
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31 The diagram shows an unsafe use of an extension cable.

What is the electrical hazard?

A the danger of burning out the appliances
B the danger of melting the fuse
C the danger of overheating the cable
D the danger of the appliances not being earthed

32 Which of the following statements is correct?

A A fuse is included in a circuit to prevent the current from becoming too high. 
B A fuse should be connected to the neutral wire in a plug. 
C An earth wire is needed to prevent the fuse blowing.
D An electric circuit will only work if it includes a fuse. 

33 To which part of an electric iron is the earth wire connected?

A the heating element
B the metal case
C the plastic handle
D the switch 
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34 Brakes are used to stop a car.

What is the most of the kinetic energy converted into?

A gravitational potential energy
B heat
C light energy
D sound energy

35 Electricity costs $0.30 per kilowatt-hour.

Calculate the cost of using a 2 kW air-conditioner for 8 hours. 

A $0.60
B $2.40
C $4.80
D $6.00

36 The diagram shows a transformer. 

Identify X, Y and Z.

X Y Z
A iron coil primary coil secondary coil
B primary coil iron core secondary coil
C primary coil secondary coil iron core
D secondary coil iron core primary core
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37 Batteries are commonly used in _______________ . 

I bunsen burners
II calculators
III laptops
IV microwaves
V mobile phones

A I, II, III and IV only
B I, III, and IV only
C I, III, and V only
D II, III, and V only

38 The diagram shows how a magnet and a coil may be used to induce an electric current.   

Which of the following methods can be used to increase the ammeter reading?

A move the magnets into the coil of wire more slowly
B put a resistor in series with the ammeter
C turn the magnet round, then move into the coil of wire
D use a coil of wire with more turns

39 Batteries store energy in the form of _______________ .

A chemical potential energy
B electrical energy
C kinetic energy
D magnetic energy
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40 When a battery is connected to a circuit, _______________ flows from the 
_______________ terminal of a battery to its _______________ terminal.

A current, positive, negative
B current, negative, positive
C voltage, positive, negative
D voltage, negative, positive

End of Paper
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1 (a) The diagram shows a fruit falling from a tree. 

Use words from the following list to answer the questions. Each word may be 
used once, more than once, or not at all. 

chemical potential 
energy

electrical energy gravitational potential 
energy

kinetic energy light energy sound energy

(i) State the three different forms of energy that are possessed by the 
falling fruit. 

1 ……………………………………..

2 ……………………………………..

3 …………………………………….. [3]

(ii) Which form of energy increases as the fruit falls? 

…………………………………….. [1]

(iii) Which form of energy decreases as the fruit falls? 

…………………………………….. [1]

(iv) Which form of energy is stored in the body of a person as a result of 
eating the fruit? 

…………………………………….. [1]
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(b) Coal is burned in a power station to generate electricity.

The diagram shows the energy transformations in a coal burning power 
station. 

(i) State the main form of energy that is transferred to the surroundings. 

…………………………………….. [1]

(ii) Using the information in the diagram, explain why the energy transfer 
from the fuel is not 100% efficient. 

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

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

[Total: 8]
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2 The police car communicates with the police station using radio waves. The police 
car uses a flashing light to alert people. 

(a) Radio waves and light waves are both parts of the electromagnetic spectrum.

Write radio waves and light waves in the correct boxes of the incomplete
electromagnetic spectrum below.

m
icrow

aves

infra-red

X-rays

[2]

(b) Microwaves are used for heating and cooking food.

State one other use for microwaves.

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

(c) State one difference between the properties of radio waves and light waves.

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

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

(d) The diagram shows a wave.

Using the letters A to E, state

(i) the amplitude of the wave, …………………………………….. [1]

(ii) the wavelength of the wave. …………………………………….. [1]

[Total: 6]
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3 The diagram shows a car on a level road. 

(a) Calculate the net force on the car. 

net force = ......................... [2]

(b) The frictional forces increase to 2000 N when the car is moving.

What happens to the speed of the car? 

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

(c) Suggest two ways that might have caused the frictional force in (b) to 
increase. 

1 .........................................................................................................................

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

[Total:5]
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4 The total distance a cyclist travels from her starting point is measured every second.

The table shows the first 10 seconds. 

time/s distance travelled from the starting point/m

1 6

2 10

3 20

4 24

5 30

6 36

7 42

8 48

9 54

10 60
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(a) On the grid plot a distance-time graph. 

[3]

(b) State what is meant by speed.

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

..................................................................................................................... [1]
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(c) Calculate her average speed during the first ten seconds. 

average speed = ......................... [2]

(d) How far does she travel in one minute if she continues at the same average 
speed? 

distance = ......................... [1]

(e) How long will it take her to travel 240 m at this same average speed?

time = ......................... [1]

[Total:8]

5 Complete the table. 

quantity to be measured
name the apparatus used 

to measure the quantity

unit in which the quantity 

is measured

the mass of a brick g 

the temperature of a 

patient taken by a doctor

the volume of water measuring cylinder

[4]

[Total:4]
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6 The diagram shows a wheel on a car that needs changing.  

A spanner of a length 0.3 m is being used to turn a wheel nut. 

(a) Using the formula, calculate the turning effect (moment) of the spanner.

turning effect (moment) = force x distance

turning effect = ......................... Nm [2]

(b) Suggest two ways in which you can increase the spanner’s turning effect. 

1 .........................................................................................................................

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

[Total: 4]
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7 (a) The diagram shows a simple electrical circuit.

(i) Use the correct symbols to draw the circuit diagram shown above.

[4]

(ii) The current flowing through the ammeter is 0.1 A and the potential
difference measured by the voltmeter is 1.5 V.

Calculate the resistance of the lamp.

=  

resistance = ......................... [2]
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(b) A car has two headlight lamps. The lamps are connected in parallel with each
other.

State the advantage of connecting the lamps that way.

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

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

(c) (i) Electricity is very useful and important in our daily lives. However, if 
electricity is not used properly and correctly, electrical hazards can 
happen. 

Explain why you are quite likely to be electrocuted if you handle an 
electrical device with wet hands rather than dry hands.

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

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

(ii) The diagram shows a power socket.

Identify and explain the electrical hazard. 

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

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

[Total:10]
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8 The diagram shows a plan of a small apartment that has four lamps. 

The three 60 W lamps are replaced by three energy-saving lamps rated at 15 W
each. 

Calculate 

(a) the total reduction in power,

reduction in power = ......................... [2]

(b) the energy saved when the lamps are lit for one hour.

energy saved = ......................... [3]

[Total:5]
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9 (a) The diagram shows an electricity generating station.

(i) Name two fossil fuels which could be burned in the furnace to heat
water in the boiler.

1 ……………………………………..

2 …………………………………….. [2]

(ii) Use words from the list to complete the energy transfer statements
below.

chemical potential 
energy

electrical energy gravitational potential 
energy

kinetic energy light energy sound energy

In the furnace, …………………………………….. energy is converted to 

heat. 

In the turbine, the energy in the steam is converted into the 

…………………………………….. energy of the turbine. 

The generator converts kinetic energy into ………………………………. 

energy.   [3] 
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(iii) The electrical output from a power station is 25 000 V. The voltage of
the electricity generated is stepped up to 400 000 V by a transformer
for transmission through power lines to the users.

Explain why this is done.

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

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

(iv) Why does the electrical output from this power station have to be a.c.?

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

(b) The table shows data for two small power stations.

input to power station output of power station

gas-fired 100 MW 25 MW

hydroelectric 90 MV 30 MW

Using the data in the table, state and explain which power station is more 
efficient. 

power station ……………………………………..

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

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

[Total:10]

END OF PAPER
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Marking Scheme

Paper 2 (60 marks)

1 (a)(i) - chemical potential energy;

- gravitational potential energy;

- kinetic energy;

1

1 

1 

(a)(ii) - kinetic energy; 1

(a)(iii) - gravitational potential energy; 1

(a)(iv) - chemical potential energy; 1

(b)(i) heat/ thermal energy/ sound energy 1

(b)(ii) - only 24% of energy from fuel is converted to electrical energy/

76J of energy is lost;

1

[Total: 8]

2 (a) radio-
w

aves [1] 

m
icrow

ave
s infra-red

light
w

aves
[1]

X-rays

2

(b) Satellite tv/ mobile phone communication; 1

(c) Any 1 – 1 mark each

- Radio waves have a longer wavelength/ 103 m than light waves/

0.5x10-6m;

- Radio waves have a lower frequency / 104Hz than light waves

1015Hz;

max:1

1 

1 

(d)(i) B; 1

(d)(ii) E; 1

[Total: 6] 
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1 (a)(i) - chemical potential energy;

- gravitational potential energy;

- kinetic energy;

1

1

1

(a)(ii) - kinetic energy; 1

(a)(iii) - gravitational potential energy; 1

(a)(iv) - chemical potential energy; 1

(b)(i) heat/ thermal energy/ sound energy 1

(b)(ii) - only 24% of energy from fuel is conveeeeeeeeeeeeeeeeeeee trtrrtrttrtrtrtrrtrtrtrttrtttttttttttttttttttttttttttttttttttrttttttttttttrrttttrttrrttttrrtttrrttrttttrttttedeededededdedededededdededededededeedeededdddedeeeddeddedededdededddeddededddddeddededeedededddedededeeddededeeedededdeededeededdeededeedeedeeededdedededeededddddeddedededddeeddedeeedeeeededddddeeeedddeeddeddddddeddddddddd tttttttttttttttttttttttttttttttttttoooooooooo ooooooo elecececececectrrrrrriccccccal eeeeeenenenenenenergrgrgrgrgrgy/

76J of energy is lost;

1

[Total: 

2 (a) radio-
w

aves [1]

m
icrow

ave
s inifraa--reed

lighhttt
w

avevess
[1[1]]

X-rays

2

(b) Satellite tv/ mobile pphohonene communication; 1

(c) Any y 11 – 11 mmarkk eeacachh

- Radidio wawavevees s hahaveve a longer wavelength/ 103 m than light waves/

0.0.5x5x1010-6-6m;m;

-- RaRadid o o waw ves have a lower frequency / 104Hz than light waves

101515HzHz;

max:1

1

1

(d)(i) B; 1
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3 (a) 2000 – 500;

1500N;

1

1 

(b) Constant speed; 1

(c) Any 2 – 1 mark each 

- rougher ground/ flat type/ increased road resistance/ friction;

- increased wind/ air resistance/ headwind/ roof rack;

- brakes applied;

Max: 2

1 

1 

1 

[Total: 5] 
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3 (a) 2000 – 500;

1500N;

1

1

(b) Constant speed; 1

(c) Any 2 – 1 mark each

- rougher ground/ flat type/ increased road resisiiiiiiiiiiiiiiiistanceeeeee/// / / frrrrrricccccctionnnnnn;;

- increased wind/ air resistance/ headwindn / roof rack;;;;;;

- brakes applied;

Max: 2

1

1

1

[Total: 5
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4 (a)(i) - correct scale for x- axis and y-axis, mark every 2 cm;

- correct plotting;

- straight line joining point-to-point;

Sample:

1

1 

1 

(b) distance travelled per unit time; 1

(c) 60/10;

6 m / s; 

1

1 

(d) 360 m; 1

(e) 40 s; 1

[Total: 8]
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(b) didiststanancece trtravavelelleled per unit time; 1

(c) 6060/1/10;0;

6 mm / / s; 

1

1

(d) 360 m; 1
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5
quantity to be 

measured

name the apparatus 

used to measure the 

quantity

unit in which the 

quantity is measured

the mass of a brick
electronic balance [1]

- 

the temperature of a 

patient taken by a 

doctor

thermometer [1] C / K / F [1]

the volume of water
- cm3 / m3/ ml [1]

1 

2 

1 

[Total: 4]

6 (a) 0.3 x 300;

90;

1

1 

(b) - increase force;

- using longer spanner/ increase distance;

1

1 

[total: 4] 
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5
quantity to be 

measured

name the apparatus

used to measure the

quantity

unnitititititit iiiiiinn n n n n whwhwhwhwhwhicicicicicich theeeeee

ququququququuuquuuuq aaaanananaaanananananannananaaananannanananananannnanannnanananannnannananannnaanannannaaaaanaaaaaanaaaaaaanaaaaaaanaaaaaannnnnnannna ttititititiiiiiiitttitiiitititititiiitiiitiitiititititiiititiiitititititititiitiiititiittiiiitttttitittttitttttttiiiitttiiitittttttitttttttittttttitttititt tttytytytyttytytytytytytytytyttyttyttttytytytytytytytyttttttyyytytytytytytyytytytytytytytytytytyytytytytyyyyyytytytytyytytyytyytyytytytytytytyyyytytytyytytytytytyyyyyytytyyytyytytytttyyyytyyyttyttytyyyyy iiiiiiiiiiiiiiiiiiiiissssssssssssssssssss mmmmmemmmm asururururururede

the mass of a brick
electronic balance [1]1]1]1]1]1]1]

-----

the temperature of a 

patient taken by a 

doctor

thermometer [1] C / K / //// FFFFFF [1]

the volumem  of water
-- cm3 / m3/ ml [1]

1

2

1

[Total: 4

6 (a) 0.3 x x 303 0;0;0

90;

1

1

(b) -- inncrcreaeasese ffororcece;;

- ususiningg loongnger spanner/ increase distance;

1

1

[total: 4
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7 (a)(i) - correct symbols; (all four correct for 2 marks, 2/3 correct for 1

mark)

- ammeter in series;

- voltmeter in parallel with lamp;

Example:

Max:2

1 

1 

(a)(ii) 1.5/0.1;

15 ; 

1

1 

(b) Electricity can still flow through the other lamp/ still a complete

circuit through the other lamp; 

1

(c)(i) water conducts electricity; 1

(c)(ii) damaged outer insulation;

short circuit/ risk of shock/ risk of fire; 

1

1 

[Total: 10]

8 (a) 45x3;

135 W;

1

1 

(b) 1 hour = 3600 s

60 x 3600 x 3 = 648 000 J (e.c.f)

15 x 3600 x 3 = 162 000 J (e.c.f)

486 000 J/ 486 kJ;  

Max 2 if time is not converted to seconds

(e.g. 60 x 60 x 3 – 15 x 60 x 3 or 60 x 1 x 3 – 15 x 1 x 3)

1 

1 

1 

[Total: 5]
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(a)(ii) 1.5/0.1;

15 ; 

1

1

(b) Electricity can still flow through the other lamp/ ssssststiiiili l aaaaa a coooooompmpmpmpmpmplete

circuit through the other lamp; 

1

(c)(i) water conducts electricity;y  1

(c)(ii) damaged outer insulatit on;

shhoro t circuit/ risk of shoockck/ / risk oof f fifirer ;;

1

1

[Total: 1

8 (a) 45x3;

1355 W;W;

1

1

(b) 1 hour = 336060000 ss

60600 xx 33606000 x x 33 == 648 000 J (e.c.f)

1515 xx 360606 00 x 3 = 162 000 J (e.c.f)

486 6 000 0 J/ 486 kJ; 

Max 2 if time is not converted to seconds

1

1

1
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9 (a)(i) coal/ oil/ gas; (reject crude oil) 2

(a)(ii) - chemical potential;

- kinetic;

- electrical;

1

1 

1 

(a)(iii) High voltage means low current;

This reduces energy losses;

1

1 

(a)(iv) Transformers only work using a.c.; 1

(b) - hydroelectric station;

- output (of hydroelectric station) is 30/90 or 1/3 or 33%, higher

than the output (of gas-fired station) which is 25/100 or ¼ or 25%;

Accept: lower input into hydroelectric station but higher output than

gas-fired station;

Ignore: hydroelectric station losses less gas-fired station;

1

1 

[Total: 10]
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9 (a)(i) coal/ oil/ gas; (reject crude oil) 2

(a)(ii) - chemical potential;

- kinetic;

- electrical;
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1
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This reduces energy losses;

1

1
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2 

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

1 Which of the following describes the thermal energy when an ice tray containing 

water is placed into a freezer?

A It is produced by the ice tray.

B It is produced by the water in the ice tray.

C It is transferred from the freezer to the water.

D It is transferred from the water to the freezer.

2 An electric pump is used to send water from a lower tank to an upper tank, as 

shown.

Which row correctly shows the amounts of energy converted when the pump is 

switched on for a certain time?

electrical energy 

used / J

gravitational potential energy 

gained by the water / J

heat energy passed on 

to the surroundings / J

A 3 000 7 000 10 000

B 3 000 10 000 7 000

C 7 000 3 000 10 000

D 10 000 7 000 3 000

upper tank

lower tank

pump
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3 Which of the following shows the energy conversion when a rubber band is 

stretched? 

A chemical potential energy electrical energy

B kinetic energy chemical potential energy

C kinetic energy elastic potential energy

D heat energy electrical energy

4 A person runs up some stairs. She stops when she reaches the top.

What forms of energy has her initial chemical potential energy mostly been 

converted into during the run?

A gravitational potential energy and heat energy

B gravitational potential energy and kinetic energy

C heat energy and sound energy

D kinetic energy and heat energy
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5 Four boys exercise by lifting weights. 

The table shows the energy and time used by each boy to lift 

a weight through the same distance.

Which boy develops the most power?

energy used / J time taken / s

A 100 5

B 100 10

C 200 5

D 200 10

6 The diagram shows a rollercoaster on its track.

At which points does the rollercoaster have the greatest gravitational potential 

energy and kinetic energy?

greatest gravitational potential energy greatest kinetic energy

A point X point X
B point X point Y
C point Y point Z
D point Z point Y

point X

point Y

point Z
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7 The following paragraph describes and explains what happens to a ball as it 

bounces on the floor.

When a ball bounces on the floor, the height of the ball gets lower and lower. This 

is because some of the energy is _________ to other forms of energy like 

_________ but ________ energy remains the same.

Which words correctly complete spaces 1, 2 and 3 in the paragraph?

1 2 3
A conserved sound conservation

B conserved sound total

C converted heat conservation

D converted heat total

8 An electric kettle has a power rating of 180 W. 

How much energy is used if it has been turned on for 5 minutes?

A 36 J B 180 J

C 900 J D 54 000 J

9 When a ball is being dropped down from the top of a building, the total energy

A decreases. B decreases then increases.

C increases. D remains constant.

10 Which of the following is not an electromagnetic wave?

A light waves B microwaves 

C radio waves D sound waves

11 Which of the following waves is used in the optical fibres for telecommunication?

A gamma rays B infra-red waves

C light waves D X-rays

1
2 3
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12 What are radio waves used for?

A as heat detector B in radio broadcasting

C to detect fractures in bones D to heat up food

Use the following diagram to answer Questions 13 and 14. 

The diagram shows a water wave on the surface of the water in a lake.

13 Which two points are one wavelength apart?

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

14 Which of the following does not describe point Q?

A Energy is transferred through point Q.

B Point Q will move along with the wave.

C The direction of movement of point Q is up and down.

D The movement of point Q will repeat over a period of time.

15 To detect fake money, a forgery detector machine makes use of

A infra-red radiation. B ultra-violet ray.

C visible light. D X-ray.

16 The unit for amplitude is

A Hz. B J.

C m. D s.
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17 A centimeter rule is used to measure the height of a pile of similar blocks. The ruler 

is not drawn to scale.

What is the height of one of these blocks?

A 4 cm B 5 cm

C 6 cm D 15 cm

18 A force is applied to a body.

Which property of the body cannot be changed by the force?

A mass B shape

C size D speed

19 What is acceleration?

A rate of change in distance

B rate of change in energy

C rate of change in speed

D rate of change in time

cm

30

20

10
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20 Which of the following graphs shows acceleration?

A B

C D

   

21 The diagram shows the top view of four stationary boxes. Two forces are applied 

to each box at the same time. 

Which box does not move?

A B

C D

distance

distance

distance

distance

time

time

time

time

5 N 3 N
3 N 3 N

3 N

3 N

3 N

3 N

KiasuExamPaper.com

 
388



9 

22 Marcus runs 5 kilometres in 30 minutes and stops.

Which diagram shows the correct distance-time graph for his journey? 

A B

C D

23 A van travelled 40 km in 40 minutes. 

What is the average speed of the van in km/h?

A 1 km/h B 40 km/h

C 60 km/h D 1600 km/h

24 The diagram below shows the display on a digital stopwatch showing the start and 

stop time of an event.

What is the time interval for the event?

A 0 minute 52 seconds B 0 minute 92 seconds

C 1 minute 8 seconds D 1 minute 32 seconds

01 : 51
start stop 

mins     secs
02 : 43

mins     secs

distance

distance

distance

distance

time time

time time
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25 Which of the following will produce the greatest moment?

size of force distance from pivot

A small small

B small large

C large small

D large large

Use the following diagram to answer Questions 26 and 27. 

The diagram shows how a man uses a spanner to tighten a nut.

26 Which letter represents the pivot?

27 How does the nut move as a result of the force applied?

A anti-clockwise B clockwise

C downwards D upwards

28 Which of the following is the symbol of a fuse?

A B

C D

A

B

C

D

nut

spanner

force
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29 The diagram shows a multimeter.

The reading on the multimeter shows a

A current of 0.24 A. B length of 0.24 cm.

C temperature of 0.24 oC. D voltage of 0.24 V.

30 Which electrical component should be connected at X to vary the brightness of the 

lamp?

A B

C D
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0 1 2 43

Section B (50 marks)
Answer all questions in this section.

Write your answers in the spaces provided on the question paper.

1 What are the readings on the following instruments?

(a)

___________________ cm [1]

(b)

___________ min _______________ s [1]

(c)

___________________ A [1]

A

KiasuExamPaper.com

 
392



13

2 The diagram shows the energy transferred by a lamp in each second.

(a) State the Principle of the Conservation of Energy.

__________________________________________________________

__________________________________________________________ [1]

(b) In using the lamp, electrical energy is converted to light and one other 

form of energy. 

What is this form of energy?

__________________________________________________________ [1]

(c) Calculate the amount of energy stated in (b).

_____________________ J [1]

(d) Use the equation 

   dtransferreenergyusefulefficiency __

to calculate the efficiency of the lamp.

_____________________ [2]

electrical energy
60 J

light energy
45 J

total energy supplied
useful energy transferredefficiency
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3 A builder is carrying blocks up a vertical ladder. 

(a) The builder uses 18 000 J of energy to climb up the ladder in 2 minutes.

What is the power produced by the builder?  

_______________ W [3]

(b) State the energy conversion that takes place in the leg muscles of the 

builder as he climbs up the ladder.

_____________________ energy __________________ energy [2]
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4 The diagram shows waveform of sound A recorded on a grid in 2 seconds.

(a) Label the following in the diagram: amplitude, crest and trough. [3]

(b) Calculate the frequency of the wave.

___________________ Hz [2]

(c) Another sound B, of twice the frequency as sound A, is produced.

(i) Draw and label the rest position of sound B on the diagram. [1]
(ii) Sketch on the diagram above to show how waveform of sound B will 

look like. [1]

(d) What do waves transfer?

__________________________________________________________ [1]

(i)

(ii)

(iii)
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5 Use a straight line to connect each wave to its use.

wave use

microwave baggage scanners at airports

infra-red satellite communication

ultra-violet sterilization of drinking water

X-rays television remote control devices [4]

6 The following diagram shows a wheelbarrow with the direction of the applied 

force drawn with a straight arrow (             ) and labelled as ‘F’.

On the diagram,

mark the pivot with a dot (    ) and label it as ‘P’; and

draw a curved arrow (          ) to show the direction of the moment and label 

it as ‘M’. [2]

ground

F
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7 The diagram shows the journey of a bicycle from a house.

(a) For how long was the bicycle stationary?

_____________________ s [1]

(b) For how long in total did the bicycle travel at constant speed?

_____________________ s [1]

(c) What is the average speed of the bicycle for the journey?

_____________________ m/s [2]

Time / s

Distance/ m
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(d) On another journey, the cyclist changes his speed from 3 m/s to 6 m/s in 

60 seconds.

Calculate his average acceleration in m/s2. 

_____________________ m/s2 [2]

8 Look at the diagram of a cyclist.

Friction is a force between two surfaces. 

Friction always slows a moving object down.

(a) Identify one area where friction occurs when riding a bicycle.

__________________________________________________________ [1]

(b) State whether this friction is an advantage or a disadvantage to the 

cyclist. 

Explain your choice.

__________________________________________________________

__________________________________________________________

__________________________________________________________ [2]

axle

brake

handlebar

pedal

saddle

tyre

wheel
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9 Complete the circuit in the box below from the following description.

Two cells (shown already in the box) connected to two bulbs in parallel.

One ammeter reading the total current in the circuit.

One switch that turns off only one of the two bulbs.  

One voltmeter reading the potential difference of one bulb.

[4]
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10 A student is given two resistors R and S.

The student uses the circuit below to obtain the following results for the two

resistors. 

current / A

voltage / V R S
0 0 0

1.5 4.5 3.0

2.0 4.0

2.5 7.5 5.0

3.0 9.0 7.0

4.0 12.0 8.0

4.5 13.5 9.0
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(a) On the graph paper below, plot the voltage against the current for 

resistors R and S. 

Join the points with straight lines and label each line as R or S. [6]

  

current / A

voltage / V
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(b) Using the graph, find the missing values of R.

current for R = _____________ A [1]

(c) From the graph, which current reading from S appears to be incorrect?

  
_____________ A [1]

(d) Calculate the gradient of line S.

gradient =  _____________ [2]
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Marsiling Secondary School
Marking Scheme 

SA1 2017 

Setter Mrs Ng Huey Min 
Subject Science Paper No. - 
Level 3 Stream N(T) 

Section A

1 D 2 D 3 C 4 B 5 C

6 D 7 D 8 D 9 D 10 D

11 C 12 B 13 B 14 B 15 B

16 C 17 A 18 A 19 C 20 C

21 B 22 A 23 C 24 A 25 D

26 B 27 A 28 A 29 D 30 C

Section B

1 a 2.5 cm [1]

b 8 min 36.25 s [1]

c 1.4 A [1]

2 a Energy cannot be created or destroyed / energy can be changed from 
one form to another.

[1]

b Thermal / heat [1]

c 60 – 45

= 15 J [1]

d 45 60 
= 0.75

[1]

[1]

3 a = /   (uses equation)

=   ×  (converts time from min to s)

= 150 W

[1]

[1]

[1]
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1 D 2 D 3 C 4 B 555555 C

6 D 7 D 8 D 9 D 10 D

11 C 12 B 13 B 14 BBBBBB 1555555 BBBBBB

16 C 17 A 18 A 19 CCCCCCCCCCC 2000000 C

21 B 22 A 23 C 242424242424242442424424242424242424244244244424244442444444424444444444444424444444224244422244444444444424244442222 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 2555 D

26 B 27 A 28 A 992929292222929999999992299999999999992299992999999992229999229999229999999999999929999299999999999999 D 30 C

Section B

1 a 2.5 cm [1

b 8 minn 36.25 s [1

c 1.4 A [1

2 a Enerrgygy ccanannot bebee ccrereatateded or destroyed / energy can be changed from 
one foformrm to anannototheher.r

[1

b Thermam l / heheatat [1

c 6060 –– 45455

= 155 JJ [1

d 4560 [1
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b Chemical potential;

kinetic

[1]

[1]

4 a i crest [1]

ii amplitude [1]

iii trough [1]

b =    /  (uses equation)

= 1 Hz

[1]

[1]

c i Draw and label rest position [1]

ii Draw number of waves = 2 x number of waves of A; [1]

d Energy [1]

5 [1] for each correct match:

wave use

microwave baggage scanners at airports

infra-red satellite communication

ultra-violet sterilization of drinking water

x-rays television remote control devices

[4]

Rest position
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b = / (uses equation)

= 1 Hz

[1

[1

c i Draw and label rest position [1

ii Draw number of waves = 2 x number of waves oof f A;A; [1

d Energy [1

5 [1]] foor r eachch ccororrerectct match:

waw veve use

mimicrcrowo ave baggage scanners at airports

[4

RRRRRRRRReRRRRRRRRRRRRRRRRRRRR st ppppososososititttioi n
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6 Correct pivot;
Anti-clockwise moment is indicated.

[1]
[1]

7 a BC + DE = (60 – 20) + (160 – 120)

= 80 s [1]

b AB + EF = 20 + (200 – 160)

= 60 s [1]

c =  / ( ) /  
= 1.5 m/s

[1]

[1]

d =   / ( ) / /  / 
= 0.05 m/s2

[1]

[1]

ground

F

P

M
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6 Correct pivot;
Anti-clockwise moment is indicated.

[1]
[1]

7 a BC + DDE = (60 – 20) + (16060 –– 121 0)0)

= 80 s [1]

b AB + EF = 20 + ((200 – 16160)0)

= 60 ss [1]

c = // (( ) /

= 1.1.55 m/m/ss

[1]

[1]

d = / ( ) / / /
= 0.05 m/s2

[1]

[1]

grrouounnd

F

PP

MM
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8 [1] for each across the row:

(a) (b)

Area where friction 

occurs

Advantage/

Disadvantage

Explanation

Between wheels and 

floor

Disadvantage He needs to put in more 

energy / apply more force in 

cycling 

At the axle of the 

wheel

Disadvantage More energy / force required 

for the wheel to turn

Between brake and 

tyre

Advantage Helps him to stop whenever 

he needs to

Between shoes and 

pedals

Advantage Provides grip for him to pedal 

on the bicycle

Between hands and 

handlebar

Advantage Provides grip for him to hold 

the handle to steer the 

bicycle 

Between butts and 

saddle

Advantage Provides grip for him to sit 

properly on the bicycle

[3]

9 Draws 2 bulbs in parallel;

Ammeter in series to dry cells;

Switch in series to either one of the bulbs;

Voltmeter across one of the bulbs:

[1]

[1]

[1]

[1]

A 

V 
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At the axle of the 

wheel

Disadvantage More energy / force required 

for the wheel too ttuurnn

Between brake and 

tyre

Advantage Helps him too sstotopp whwheenever 

he needsds ttoo

Between shoes and 

pedals

Advantage Provididdddddddeseseseseseeseeeeeee ggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggrirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr pp p p pp for hhhihim m m m totototo ppppedal 

onononononononononononononnnnnnonnonnnononnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttthehehehehehehehehehehehehehehhehehehehehehehhheheheehehehehhheheheeheheheheheheheheheheheheeheeeheheheheheheheeeehhhhehehehheeheeheeeheheheehehehehhhhehehehhhhehhhehhheeheehhhhheeheehhhhheeeeehhhehheeeheeeeeehhhheeheeeeeeehheheheehhhhheeeeehhheeehhhhhhhheheeee bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbicicicicicicicicicicicicicicicicciciciciciciciciciccicicccciccicicicicicicicicccciciccccicciciccccicicicicicciciciccicciiciciciciciciciiicciciciciccccccicciccciccciccccccccccccccciciccccccccccccccccccccii yycycycycyyyyyyycyyyyyycyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy leeee

Between hands and

handlebar

Advantage PrPrPrPrPrPrPrPrPrPrPrPrPrPrrPrPrPPPrPrPrPrPrPrPrPrPrPrPrPrPrPrPrPPPrPrPrPrPrPrPrPrPPrPPPPPPrPrPrPrPrPrPrPrPrPrPPPPPPPrPrPPPPrPrPrPrPPPPPPPrPPPPPPrPrPPrPPPPPrPPPPrPPrPrPPPPPPrPrPrPPrPrPPPPrPPPrrPPPrrPrrPPrrrPrPrrPPrrrPPrPP ovovooovovovovovovovovovovovovvvovovovvvvovvvoovovovovovovovovvvovvovovovovovoovvvvvovovovovovovvovvoovvovvovovovovvvvvovovovovovvovoovovvvvvvvoovoovovovvoooovvvovoooovvvvvooovvvvovvoovoovvvooooooo idididididdididdidididdidddidididididddddidddidddidididdddidididididididiidididiiididididiidiiidiiiiiiddiddddiddddddddddddddddddddddddddidddddididddddddddddddddddididddddddddddiiiiiiiidiiidideseseeseeseseseeseseesesesessssseseseseseseeeeseeesesseseseesesessssssseseeeesseseseesesseseseeseseesesesessesesseeeeeseseseeeeeeeeseeeseeeeseeeeeeeeeeseessessesesseseeessseeeeeeesseeeeessse ggggggggggggggggggggggrriiiipppp fofofofor hihihihim m m m totototo hhhhold 

the hahhhh ndle ttttoooo ststststeer ththththeeee

bicycle 

Between butts and

saddle

Advantage PrProvo ides grip for him to sit 

prpropopere ly on the bicycle

9 Draws 2 bulbs in paralllelel;l;

Ammeter r inn ssereries too ddryry ccele ls;

Switchch iin n seseries ttoo eieiththerer oone of the bulbs;

Voltmeter acacrorossss oonene of the bulbs:

[1

[1

[1

[1

A
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10 a Appropriate scaling of x-axis;

Appropriate scaling of y-axis;

Correct plots  for R; 

Correct plots for S; 

Line of best-fit for R; 

Line of best-fit for S.

[1]

[1]

[1]

[1]

[1]

[1]

b 6.0 A [1]

c 7.0 A [1]

c Gradient =    / Student applies formula, e.g .   ..   .
= 2

[1]

[1]

Current / A

Voltage / V
0.0 1.0 2.0 3.0 4.0 5.0 

2.0

4.0

6.0

8.0

10.0

12.0

14.0
R 

S 
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Current / AA

2222222222222222222222222222222.000.0.0.0.0.0.0.0000.000.0.0.000.0.0.00000000

444444444444444444444444444444444.0

6666666666.0.0.0.0.0.0.00.0.0.0.0.0.00000

8.0000000

10.0

12.0

14.0
R

S
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Section A [30 marks]

1 Which of the following involves chemical potential energy converting into heat energy?

A Burning candle
B Switching on a television
C Pulling a rubber band
D Using an electric iron 

2 Adrian likes to sleep on the ceramic floor because it feels cooler. 

Which statement is true?

A He feels cool because the coolness from the floor is transferred to his body.
B He feels cool because thermal energy is transferred from his body to the floor.
C He feels cool because thermal energy is transferred from the floor to his body.
D There is no heat transfer taking place between his body and floor. 

3 A laptop has a power rating of 60 W. 

How much energy is used if it has been turned on for 90 seconds?

A 1.5 J
B 90 J
C 5400 J
D 324 000 J

4 Which of the following is the most suitable source of renewable energy of Singapore?

A Wind
B Solar
C Biomass
D Hydroelectric
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5 The diagram below shows a type of wave.

Direction of wave

Which one of the following waves fits the above diagram?

A sound wave
B light wave
C microwave
D water wave

6 A microwave is a type of electromagnetic wave that is used in microwave ovens to heat
up food.

Which of the following shows one other use of microwave?

A Satellite communication
B Using of remote controller for switching channels in television 
C Scanning of luggage and prohibited items in International airports
D Sterilisation of medical equipment in hospitals

7 Which of the following types of waves is used by remote control devices?

A Radio waves
B Infra-red rays
C X-ray
D Ultra-violet rays

8 A force is applied to a body.

Which property of the body cannot be changed by the force?

A mass
B shape
C size
D speed
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9 Which of the following is the correct SI unit for length and weight?

Length Weight
A metre kilogram
B kilometre kilogram
C metre newton
D kilometre newton

10 The diagrams show the horizontal forces acting on a delivery van when it is 
decelerating and when it is moving forward at constant speed.

Which of the following correctly describes the forces Q, R, S and T? 

Decelerating Constant speed
A Q less than R S equals to T
B Q less than R S less than T
C Q more than R S equals to T
D Q more than R S more than T

11 The diagram shows a car accelerating along the road, starting from P. It moves past 
some lamp posts before reaching its final speed at S. The time interval between each 
point is indicated.

Which of the following statements about the car is true?

A It moves the fastest at Q
B Its speed at R is less than its speed at S.
C It takes more time to move from R to S than from Q to R.
D Its speed from Q to R is the same as the speed from R to S.

decelerating                           constant speed

5 s 3 s 1 s
P Q R S
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12 Which of the following will result in the greatest moment?

A

B

C

D
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13 The diagram shows a circuit consisting of three lamps and three switches.

Which switch(es) should be closed to light lamps L1 and L3 but not L2?

A S2 only
B S3 only
C S1 and S3 only
D S2 and S3 only

14 Calculate the current I1 in the circuit below.

A 7 A
B 8 A
C 10 A
D 15 A

I1 =

I4 = 4 A

I2 = 5 A

I3 = 6 A

L1
S1

S2

S3

L2

L3

?
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15 An electric circuit is set up as shown in the diagram below. 

                                 

What will be the reading shown on the voltmeter?

A 2 A
B 3 V
C 5 V
D 6 V

16 Which of the following statements about balanced diet is correct?

A It has more of good proteins and less of carbohydrates and fats.
B It has equal amounts by mass of all food types to keep us healthy.
C It has sufficient amounts of all essential nutrients to keep us healthy.
D It has sufficient amounts of solid types of food to balance the mass of water we 

drink.

17 Which part of the digestive system are carbohydrates mainly digested?

A mouth and stomach
B mouth and small intestine 
C stomach and small intestine
D stomach and pancreas

18 The table below shows the nutrition contents of four different food substances.

Which of the following food substances should be avoided by a man who has 
undergone surgery to remove a diseased gall bladder?

Carbohydrates (g) Fats (g) Protein (g)
A 55.5 6.2 4.3
B 3.2 28.2 3.3
C 4.8 3.8 14.8
D 1.3 1.7 8.3

3V

2A
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19 The graph shows the effect of pH on the rate of digestion of starch.

What are the pH that the enzyme is not active?

A at pH 1 and 13
B at pH 5 and 9
C at pH 6 and 8
D at pH 4 and 12

20 Which of the following is not a component of the circulatory system?

A Blood
B Blood vessels
C Heart
D Lungs

21 Which of the following matches the functions of the different components of blood?

Platelets Red blood cells White blood cells
A clot blood transport oxygen destroy bacteria
B clot blood destroy bacteria transport oxygen
C destroy bacteria transport oxygen clot blood
D transport oxygen clot blood destroy bacteria
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The diagram below shows three types of blood vessels. Refer to the diagram below to answer 
questions 22 and 23. 

X                                Y                                    Z

22 Which of the following identifies the blood vessels correctly?

X Y Z
A Artery Capillary Vein
B Artery Vein Capillary
C Vein Artery Capillary
D Capillary Vein Artery

23 Which of the following blood vessel(s) contain(s) valves?

A X only
B Y only
C X and Y only
D Y and Z only
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24 The diagram shows a joint.

Which row correctly identifies P and Q? 

P Q
A fluid cartilage
B tendon fluid
C cartilage ligament
D cartilage fluid

25 Hereditary diseases are passed down from parents to their children through mutated 
genes. 

Which of the following is not a hereditary disease?

A Colour-blindness
B Stomach flu
C Sickle cell anaemia
D Thalassemia

26 What is a disinfectant used for?

A They are applied to our skin to prevent growth of fungi.
B They are applied to non-living surfaces to prevent growth of fungi.
C They are applied to our skin to prevent growth of micro-organisms.
D They are applied to non-living surfaces to prevent growth of micro-organisms.

27 Which of the following chemicals cannot prevent us from harmful micro-organisms?

A Antiseptics
B Antibiotic
C Nicotine
D Vaccination
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28 Which of the following is not caused by viruses?

A AIDS
B Chicken pox
C Flu
D Sore throat

29 Sarah is suffering from an infected wound that she got from a camping expedition. Her 
mother has just visited the doctor two weeks ago for a throat infection. She told Sarah 
that the antibiotics pills were just a few days old and could be taken to treat her infected 
wound as they were kept in the fridge.  

Why did Sarah refuse to take the antibiotics pills?

A Antibiotics are only used to treat infections inside the body and not on the skin.
B Different antibiotics are used to treat different bacteria.
C The pills have a lifespan of only one week.  
D The infections will cure by itself.

30 Which of the following is a method to maintain good health?

A Exercise once every six months.
B Be free from emotional stress.
C Having 4 hours of rest every day.
D Using computers for 15 hours daily.
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Section B [40 marks]

1 Use the phrase from the table below to complete the sentences that follow. 
Each phrase is used once or not at all.

heat chemical potential sound

light gravitational potential elastic potential

electrical wind kinetic

When a torch is switched on, ______________________ energy from the battery is

converted into ______________________ energy. This is then converted to

______________________ energy and ______________________ energy by the 

bulb. 

When a ball is thrown down a high building, the ______________________ energy 

is converted to ______________________ energy before hitting the ground.

[3]

2 The diagram represents the different waves of the electromagnetic spectrum.

Radiowave Microwave Infra-red
ray X Ultra-

violet ray X-ray Gamma
ray

(a) Name the missing wave, X. [1]

______________________________________________________________

(b) State the use of gamma rays. [1]

______________________________________________________________
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3 The diagram below shows a wave.

(a) Based on the diagram above, state the amplitude and wavelength of the 
wave.

[2]

(i) amplitude: ______________________ cm       
                                    

(ii) wavelength: ______________________ m       
                                   

(b) If the wave above makes 15 oscillations in 3 seconds, what is the frequency of 
the wave?

[2]

frequency = ___________________________ Hz

0
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4 The graph below shows the journey of a boy to school.

(a) How many times did the boy stop during the journey? [1]

______________________________________________________________

(b) Write down the total distance travelled by the boy. [1]

total distance = ___________________________ m

(c) Calculate the speed of the boy during the first three minutes? [2]

speed = ___________________________ m/s
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5 A motorboat increases its speed from 10 m/s to 30 m/s in 3 minutes. Calculate the 
acceleration of the motorboat.  

[2]

acceleration = ___________________________ m/s2

6 A circuit consists of the following: 

I One dry cell connected to one fixed resistor and one variable resistor 
connected in parallel to one another. 

II An ammeter that reads the current of only the fixed resistor in the circuit.

III A switch that can turn on the two resistors at the same time.

IV A voltmeter that reads the potential difference of the variable resistor in the 
circuit.

(a) In the box below, draw the circuit described by I, II, III and IV. [4]

(b) Indicate the direction of currrent flow by drawing a single arrow on the circuit 
drawn in part (a).

[1]
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7 The figure below shows part of the digestive system.
  

             

(a) Name the part P, Q, R and S. [4]

P: ____________________________________________________________

Q: ___________________________________________________________

R: ____________________________________________________________

S: ____________________________________________________________

(b) State the function of P and R. [2]

P: ____________________________________________________________

R: ___________________________________________________________

V

P

Q R

S

blood 
vessel

blood 
vessel

blood 
vessel

bile duct
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8 Identify the conditions that the person is suffering from using the words from the 
word bank.

Each word can only be used once.

arthritis bronchitis choking

dislocation heart attack osteoporosis

sprain liver damage diabetes

(a) I am suffering from inflammation in my knees for a long time and I cannot do 
long distance running anymore. 

I am suffering from _____________________.

[1]

(b) During dinner, Jason observed that his 5-year-old brother was coughing 
violently, appeared panicky but was unable to talk. 

His brother could be suffering from _____________________.

[1]

(c) While playing soccer, I fell onto the ground in an awkward position after 
performing a backflip to score a goal. My arm seemed to be hanging loosely 
from my shoulder. 

I was suffering from _____________________.

[1]

(d) As Mohammad was engaged in a meeting, he experienced severe chest pain 
which spread to the left side of the body quickly. This was accompanied by 
dizziness. 

He could be suffering from _____________________.

[1]

(e) Ahmad has been a smoker for 2 years. Recently, he increasingly experienced 
shortness of breath, felt fatigue and had bad continuous cough. 

He could be suffering from _____________________.

[1]
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9 A scientist collected the following data to investigate the relationship between the 
numbers of cigarettes smoked per day and the risk of lung cancer. The following 
data was obtained.

number of cigarettes 
smoked per day 5 15 25 35 45 55

risk of lung cancer (%) 5 22 39 65 73 90

(a) Plot a best straight line graph of risk of lung cancer against number of 
cigarettes smoked per day on the graph paper given next page.  

Use the graph you have plotted to answer the questions part (b) – (c).

[3]

(b) What can you conclude about the risk of lung cancer and the number of 
cigarettes smoked per day?

[1]

______________________________________________________________

(c) (i) Which data point on the risk of lung cancer is inaccurate? [1]

________________ %

(ii) State the risk of lung cancer (%) a person faces if he / she smokes 10 
cigarettes per day

[1]

________________ %

(iii) How many cigarettes must a person smoke to be at 50% risk of lung 
cancer?

[1]

________________ cigarettes

(d) Name the substance in cigarette smoke that

(i) causes lung cancer, and [1]

__________________________________________________________

(ii) gives rise to smoking addiction. [1]

__________________________________________________________
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-END OF PAPER- 
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SECTION A (30 marks)

1 2 3 4 5 6 7 8 9 10

A B C B A A B A C C 
11 12 13 14 15 16 17 18 19 20

B D D D B C B B A D 
21 22 23 24 25 26 27 28 29 30

A B B A B D C D B B 

SECTION B (40 marks)

1 chemical
electrical
light
heat
gravitational potential 
kinetic

0.5
0.5
0.5
0.5
0.5
0.5

2 a Visible light 1
b To kill cancer cells 1

3 a i 20 cm 1
ii 6 m 1

b 3 seconds – 15 oscillations
1 second – 15/3
Frequency = 5 Hz

1 
1 

4 a Two times 1
b 900 m 1
c Speed = 300

    180 
= 1.67 m/s

1

1

5 Acceleration   = 20 m/s
    180 s
= 0.111 m/s2

1

1
6 a 4

b Direction indicated as above 1
7 a P : Liver

Q: Gall bladder
R: Stomach 

1
1
1

REGENT SECONDARY SCHOOL
END OF YEAR EXAMINATION / 2017 
SECONDARY 3NT Science (T) (5148)
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light
heat
gravitational potential
kinetic

0.5
0.5
0.5
0.5

2 a Visible light 1
b To kill cancer cells 1

3 a i 20 cm 1
ii 6 m 1

b 3 seconds – 15 oscillations
1 second – 15/3
Frequency = 5 Hz

1 
1 

4 a Two times 1
b 900 m 1
c Speed = 300

    180 
= 1.67 m/s

1

1

5 Acceleration   = 20 m/s
    180 s
= 0.111 m/s2

1

1
6 a 4

b Direction indicated as above 1
7 a P : Liver 1
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S: Pancreas 1
b P: breakdown of alcohol

R: digestion of proteins
1
1

8 a arthritis 1
b choking 1
c dislocation 1
d heart attack 1
e bronchitis 1

9 a

Correct plot [1m for 3 data points]
Straight line drawn with ruler

2
1

b the more cigarettes smoked per day, the higher the risk of lung cancer
c i 65%

ii 11-14
iii 30 – 33

d i tar
ii nicotine
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Section A (40 marks)

Answer ALL the questions. Choose the BEST answer and write your
answers in the OTAS provided by shading the correct answers.

1 Which one of the following has elastic potential energy?

A Rolling ball

B Stationary car

C Burning candle

D Stretched spring

2 A basketball was thrown up from X to Y as shown below.

Determine, Q, the amount of kinetic energy at position Y.

A 0 J

B 4 J

C 6 J

D 10 J

3 A television has a power rating of 300 W. How much electrical energy is used if it is 

turned on for 1 minute?

A 150 J

B 600 J

C 18 000 J

D 2 160 000 J

Kinetic energy = 10 J
Gravitational potential energy = 0 J

Kinetic energy = Q
Gravitational potential energy = 6 JY

X
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4 The Law of Conservation of Energy states that

A energy can be created but not be destroyed.

B energy cannot be created but can be destroyed by using it up.

C energy can be created and destroyed depending on individual usage.

D energy cannot be created nor destroyed and it can only be converted from 

  one form to another. 

5 The diagram shows an object attached to a thread, swinging between point X and point 

Y, passing through point P.

Which row best describes the amount of kinetic energy and the gravitational potential 

energy of the object when it is passing through point P?

kinetic energy gravitational potential energy

A maximum minimum

B maximum maximum

C minimum maximum

D minimum minimum

6 When a boy pulls a piece of rubber band to its maximum length, it 

A loses kinetic energy and potential energy.

B loses kinetic energy but gains potential energy.

C gains kinetic energy and potential energy.

D gains kinetic energy but loses potential energy.

X Y

P
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7 Joanne, a volleyball player, spiked the ball to her opponent. Which of the following 

types of energy is/ are possessed by the ball in mid-flight?

1 Kinetic energy

2 Chemical potential

3 Gravitational potential

A 1 and 2 only

B 2 and 3 only

C 1 and 3 only

D 1, 2 and 3

8 A warm can of cola was put into the refrigerator. How does the can of cola become 

cold?

A The refrigerator absorbs heat from the can of cola.

B The can of cola absorbs heat from the refrigerator.

C The refrigerator absorbs coldness from the can of cola.

D The can of cola absorbs coldness from the refrigerator.

9 The …………………… of a drum skin produces sound waves which travel through 

the air.

A boom

B sound

C vibration

D explosion

10 The wave of a loud sound has a larger ……………….. than the wave of a soft sound.

A speed

B amplitude

C frequency

D wavelength
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11 A television remote control device uses

A x-ray.

B microwave.

C light waves.

D infrared waves.

12 Waves carry energy from one point to another. A rubber ball is resting on the surface 

of a swimming pool. As water waves travel ……X…… on the surface of the swimming 

pool, the rubber ball will move ……Y……

Which of the following correctly describes X and Y.

X Y

A up and down left to right

B up and down up and down

C left to right left to right

D left to right up and down

13 An electromagnetic wave travels in vacuum. If the frequency of an electromagnetic 

wave increases, its wavelength will 

A increase.

B decrease

C remain the same. 

D increase then decrease. 

14 Which of the following statements about forces is not true?

A Force can change the mass of an object.

B Force can change the shape of an object.

C Force can change the speed of a moving object.

D Force can change the direction of a moving object.
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15 A car mechanic applies a force to a spanner to tighten a nut. He can apply the force at 
any point on the handle, as shown in the diagram below.

At which position of the spanner will the largest moment be produced when force is 
applied on it?

16 A ruler is used to measure the length of a nail.

What is the length of the nail?

A 1.3 cm

B 2.9 cm

C 5.2 cm

D 8.1 cm

17 The diagram shows two equal forces, F, acting on each of four planks.

Which plank will turn?

A B

C D

A B C D

Nut

F F F

F

F F F

F

pivot pivot

pivot pivot
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18 The digital stopwatches show the time taken by two runners to run a short distance 
race.

What is the time difference between the two runners?

A 1.14 s

B 7.28 s

C 1 min 14 s

D 8 min 42 s

19 The diagram below shows the distance-time graph of the motion of a cyclist.

Describe the motion of the cyclist along PQ.

A Cyclist is at rest.

B Cyclist is moving at constant speed. 

C Cyclist is moving at a decreasing speed. 

D Cyclist is moving at an increasing speed. 

distance/ m

P

Q

time/ s
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20 The diagram shows the top view of four identical stationary boxes. Two forces are 
applied to each box at the same time. 

Which box does not move?
  

A B

C D

21 The diagram below shows the distance-time graph of a toy car.

The toy car is

A stationary. 

B accelerating. 

C decelerating. 

D moving at a constant speed. 

time/ s

distance/ m

3 N

3 N

3 N
3 N 3 N

3 N

3 N 3 N
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22 In the relay race in a sports meet, the second runner started his run when the race 
clock showed 12.16 s. He completed his 100 m lap when the race clock showed 25.36
s. Calculate his speed.

A 3.94 m/s

B 6.08 m/s

C 7.58 m/s

D 8.22 m/s

23 Which of the following shows the correct connection of an ammeter and a voltmeter 

to find the resistance of the unknown resistor in circuit? 

A B

C D

24 Which of the following best explains why parallel circuits are used at home?

A Lower currents can be drawn.

 B The resistance will be lowered.

C The wires can be more neatly arranged.

D Each device can be controlled independently.

V

A

V

A

A

V

A
V
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25 Lamp A and Lamp B use identical light bulbs. However, Lamp A is brighter than Lamp 

B. Which of the following statements is true?

A Lamp A has a higher current than Lamp B.

 B Lamp A has a higher resistance than Lamp B.

C Lamp A has a lower voltage than Lamp B.

D Lamp A and Lamp B have the same power.

26 The diagram shows a battery connected to four bulbs, P, Q, R and S, as well as five 

switches.

Which combination of switches must be closed so that only lamps Q, R and S are lit?

A 1 2 3 

B 1 2 4 

C 1 3 5 

D 1 4 5 

P

Q

R

S
1

2

3 4

5
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27 Two identical light bulbs are connected to a battery and three ammeters, A1, A2 and

A3. The two light bulbs are connected in a parallel circuit.

The current in the circuit is represented by A1, A2 and A3. Which of the following 

statements on the readings on the ammeters is true?

A A1 < A2

B A1 > A2

C A1 = A2 = A3

D A1 + A2 = A3

28 Four lamps are connected in the circuit shown below. When the lightbulb of one lamp 

blows, all the remaining bulbs remain lighted. Which is likely to be the lamp that

contains the light bulb that blows?

29 A fuse limits the size of the …………… in the circuit.

A charge

B current

C voltage

D resistance

BA

C

D
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30 The earth wire is important in home circuits because it prevents

A fire. 

B high voltage. 

C electrocution. 

D overloading of current. 

31 Why is it not advisable to touch any electrical appliances with a wet hand?

A An explosion may occur.

B Water is a good insulator of electricity.

C The electrical appliance will be damaged.

D The person may get electrocuted.

32 Which of the following is not a safety device?

A fuse

B live wire

C circuit breaker

D double insulating wire

33 A rice cooker uses a current of 4 A. What is a suitable fuse rating that should be

used?

A 1 A

B 5 A

C 10 A

D 15 A

KiasuExamPaper.com 
441



13

2017 MYE Sec 3 NT Science P1 

34 What is the electric hazard shown below?

A overloading

B damp condition

C loose connection

D damaged insulation

35 Which form of energy is stored in dry cells?

A chemical potential energy

B electrical energy

C kinetic energy

D thermal energy

36 Which of the following is not a fossil fuel?

A oil

B coal

C uranium

D natural gas
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37 The transformer sown has two coils of wire wrapped around a metal core. 

Which quantity is it designed to decrease?

A power

B current

C voltage

D resistance

38 Compared to the mains electrical supply, dry cells are 

A portable and higher in voltage. 

B portable and lower in voltage. 

C not portable and higher in voltage. 

D not portable and lower in voltage. 

39 Which of the following types of power station is not correctly matched to its energy 

source?

type of power station energy source
A nuclear uranium

B coal-fired coal

C gas-fired natural gas

D oil-fired electricity

40 What is the main reason for transmitting electricity at high voltages?

A To reduce energy loss. 

B To allow the use of transformers. 

C For safe transmission of electricity. 

D To allow the use of overhead cables. 

End of Paper

Metal core

input output
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Section B (60 marks)

           Answer ALL the questions in this section in the spaces provided below.

1 Darren and his friends enjoy playing basketball.

(a) Write down the energy conversion for each of the situation below: [4] 

  (i) Darren running

   ________________________ ________________________

  (ii) The ball leaving his hands and going high into the air

   ________________________ ________________________

  (iii) The ball hit the wall, producing a loud sound

   ________________________ ________________________

  (iv) The ball fall back to the ground and rolled to a stop.

   ________________________ ________________________

(b) Darren uses 20 000 J of energy to run from one end of the court to the other in 4 s. 

Calculate his power. [1] 

Power = _______ W

(c) Poh Hup also ran the same distance. He used 20 000 J of energy too, but his power 

is double that of Darren. Calculate the time taken. [2]

  

Time taken = _______ s
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2 Fig 2.1 shows how the displacement of a wave particle varies with distance and time. 

Fig 2.1

(a) Using the helping words below, label the parts of the wave on Fig. 2.1. [4]

Amplitude Wavelength Crest Trough

(b) Based on the graph, state the

  (i) wavelength of the wave [1]

   Wavelength = ________ cm

  (ii) amplitude of the wave [1]

  

   Amplitude = ________ cm

(c) If the time taken for the wave above is 0.5 s, calculate its frequency. [1]

Frequency = _________ Hz
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3 The diagram below shows a set of apparatus set up to investigate the effects of heat 

transfer.

  

Fig. 3.1

 (a) Draw an arrow on the steel rod to show the direction in which heat flows along the 

rod. [1]

(b) Explain your answer in (a). [2] 

  __________________________________________________________________

  __________________________________________________________________

(c) Describe what will happen to the temperature of water in Beaker A and Beaker B 
after a 10 minutes. [1]

  Beaker A: __________________

  Beaker B: __________________

A B
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4 The table below shows the four types of electromagnetic (EM) waves and their 

applications.

Using straight lines, connect the types of EM waves to their respective applications.   [5]
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6 Fig. 6.1 shows two forces acting on a stationary box.

Fig. 6.1

(a) Define force. [1]

  __________________________________________________________________

(b) Determine the resultant force acting on the box. [2] 

  Net force = _____ N to the ___________

(c) Another force, Q, acts on the object which causes the net force to be 0 N. 

  (i) On the Fig. 4.1 draw an arrow to represent Force Q. [1]

  (ii) On the arrow drawn in (c)(i), state the amount of Force Q. [1]
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7 Table 5.1 shows the distance travelled by a cyclist over 10 s.

Table 5.1

Time/ s 0 2 4 6 8 10

Distance/ m 0 5 10 10 20 30

(a) Using the data given in Table 5.1, plot a distance-time graph of the cyclist using the 

grid given below. Use straight lines to connect the points.  [2]

From the graph plotted,

 (b) How much time did the cyclist take to travel 15 m.  [1]

Time = _________ s  

 (c) Describe the motion of the cyclist from 4 to 6 s. [1]

  __________________________________________________________________

 (d) Calculate the average speed of the cyclist for the whole journey. [2]

Average speed= _________ m/s  

Distance / m

Time/ s

0 1 2 3 54 6 7 8 109

5

20

15

10

25

30

0
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8 Fig. 8.1 shows a pair of resistors in parallel. Three ammeters are placed at different parts 

of the circuit.

Fig. 8.1

 (a) Given that A1 = 1 A and A2 = 2 A, determine A3. [1]

  A3 = _____ A

(b) Which resistor, R1 or R2, has a higher resistance?  [1] 

  __________________________________________________________________

(c) Describe how the effective resistance of the circuit changes if the resistors are 

arranged in series instead. [1]

  __________________________________________________________________

9 A hot water heater operates at 240 V. The current flowing through the water heater is

10 A. 

 (a) Calculate the power rating of the water heater. [1]

Power = _________ W

R2

R1 A1

A3

A2
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(b) A family used the water heater for 2 hours every day. Calculate the total energy 

consumption of the water heater in June (30 days)?  [1]

Energy = _________ kWh

(c) Calculate the cost of using the water heater for 2 hours every day in June if the cost 

per unit of electricity is $0.16. [1]

Cost = $_________
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10 Use words below from the list below to complete the sentences that follow.

Each word may be used once, more than once or not at all.  [6]

power low kinetic steam

motor heat potential potential high
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11 V1 and V2 are the output voltages of two transformers. The variation of V1 and V2 are 

tabulated when the input voltage, Vp, is changed.

Vp V1 V2

100 20 25

200 40 20

300 60 15

400 80 10

500 100 5

(a) Plot a graph of V1 against Vp on the graph paper on the next page. Label the graph 

V1. [3] 

(b) On the same axis, plot a graph of V2 against Vp. Label the graph V2. [1]

(c) Based on your graph, which transformer, V1 or V2, has a higher output voltage when 

Vp is 150 V. [1]

  __________________________________________________________________

(d) Are V1 and V2 output voltages of step-up or stand-down transformer? [1]

  V1 = ________________

  V2 = ________________

(e) Calculate the gradient of V1. [2] 
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(b)(i) 20 cm 1
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(c) 5/2 [M1]= 2.5 Hz [A1] 2
3(a) 1

(ii) Heat transfer from candle to metal rod [1]. Heat is then transferred from the heated part of 
the rod to the cooler end of the rod [1]

2

(b) C, B, A, D
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4 (a) Force is a push or pull 1
(b)

(i) arrow on the right side of the box pointing to the left
(ii) 1 N

1

5 (a) 2x 60 = 120 [M1]
4 x 120= 480 m [A1]

2

(b) (6-4) [M1]/4 = 0.5m/s2 [1] 2
6(a)

1m: plot
1m: best fit line

2

(b) 7 s 1
(c) He is stationery/ he is not moving 1
(d) 30/10 [M1]

= 3 m/s [A1]
2

7(a) 3 A 1
(b) R1 1

(c) Effective resistance increases. 1

8(a)(i) Y 1

(ii) W 1

(iii) Z 1

(b) 4 1

(c) Parallel 1

(d) 2 1

9(a) P = IV = 10 x 240 [M1]= 2400 W [A1] 2

(b) 2400 = 2.4 kW

Energy= 2.4 x 2 x 30 [M1] = 144 kWh [1]

2

(c) 144 x 0.16 = $23.04 1

10 Power;
Heat;
Steam;
Kinetic;
High;
Step-up

6
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Effective resistance increases.

)(i) Y

W

Z

4

Parallel

2

) P = IV = 10 x 240 [M1]= 2400 W [A1]
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11 (a)

1m: correct scale x-axis
1m: correct scale y-axis
1m: Correct plot of V1 and V2

3

(b) Best fit line of V2 1
(c) 120 V 1
(d) V1 = step-up transformer

V2 = step-down transformer
1

(e) (100-20)/ (500-100) [M1] = 0.2 [A1] 2
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Section A (40 marks)

Answer ALL the questions. Choose the BEST answer and write your
answers in the OTAS provided by shading the correct answers.

1 The diagram below shows the different positions of a ball as it rolls down a slope and 

up the other side. 

At which point, A, B, C and D does the ball have the greatest gravitational potential 

energy?

2 Thermal energy is transferred from a region of temperature X°C to a region of 

temperature Y°C. What can you deduce about the temperatures X and Y?

A X = Y

B X > Y

C X < Y

D X + Y = 0  

3 When a ball is being dropped down from the top of a building, the total energy of the 

ball

A increases. 

B decreases. 

C remains constant. 

D decreases then increases. 

A

B

C

D

ball
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4 An electromagnetic wave travels in a vacuum. If the frequency of an electromagnetic 

wave increases, its wavelength will  

A  increase.

B  decrease.

C  decrease, then increase.

D  remain the same.

5 The diagram shows a wave.

Which of the following lengths is equal to one wavelength of the wave?

A  PQ 

B  QS

C  RS

D  QT

6 Which of the following correctly describes wave motion?

A Wave motion transfers particles but not energy. 

B Wave motion does not transfer energy and particles.

C Wave motion transfers energy without transferring matter.

D Wave motion refers to the transfer of energy through transfer of particles.

P

Q

R

S

T

KiasuExamPaper.com 
462



4 

2017 EOY Sec 3 NT Science P1

7 A student uses his stopwatch to measure the time taken to walk from the bus stop to

the train station. He takes the readings on two different days as shown. 

What is the time difference in the time readings between the two days?

A 0.12 s

B 0.52 s

C 12 s

D 52 s

8 The distance travelled by four different trains, A, B, C and D and the time taken by 

each train are shown below. 

Which train has the lowest average speed?

distance travelled / km time taken / hour

A 50 1.0

B 100 1.5

C 150 2.0

D 200 2.5

9 The diagrams below show forces acting on three identical boxes, S, T and U.  All the 

forces have the same magnitude.

S                          T   U

Which of the following correctly shows the arrangement of the resultant forces acting 

on the boxes in descending order of magnitude?

A U, T, S 

B T, S, U 

C U, S, T 

D S, U, T 

F F

F

F
F

F

F

box box box
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10 Compared to the mains electrical supply, dry cells are

A portable and higher in voltage. 

B portable and lower in voltage. 

C not portable and higher in voltage. 

D not portable and lower in voltage. 

11 The core of a transformer is made of

A iron.

B gold.

C copper.

D aluminium.

12 A heater has a power rating of 300 W. Calculate the energy used if the heater is 

switched on for 2 minutes.

A 150 J

B 600 J

C 6 000 J

D 36 000 J

13 The diagrams show various ways to connect three resistors, each of identical 

resistance R. Which arrangement gives the lowest resistance between points X and 

Y? 

A      B 

     

C      D    
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14 In the circuit, ammeters A1 and A2 both read 2 A.

What will happen to the ammeter readings if the resistance of R is decreased? 

 A A1 becomes greater than 2 A and A2 becomes smaller than 2 A.

B A1 becomes smaller than 2 A and A2 becomes greater than 2 A.

C Both A1 and A2 are greater than 2 A.

D Both A1 and A2 are smaller than 2 A.

15 A toaster uses a current of 5 A. 

Which one of the following fuses is the most suitable to be fitted to the toaster so that 

it will operate safely?

 A 3 A

B 5 A

C 6 A

D 10 A

16 The following circuit was set up. All lamps lit.

The set-up was left switched on until one of the lamps blew out. This caused all the 

other lamps to stop working. 

Which lamp blew out?

R

A1

A2
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17 Which of the following is not a substance required by plants during photosynthesis? 

 A oxygen

B carbon dioxide

C water

D light

18 The main negative effect of using herbicides on crops is 

A increasing crop yield. 

B killing of unwanted pests. 

C pollution of water sources. 

D resistance of crops to diseases. 

19 Which of the following is not an intensive method of food production?

A Aeroponics

B Fish farming

C Hydroponics

D Slash-and-burn agriculture

20 Many rivers are becoming clogged up by rapidly growing plants due to high levels of 

soluble nitrates.

Which is the main source of these nitrates?

A decay of animals

B drainage of fertilisers 

C drainage of weedkillers

D pollution from the atmosphere

21 Which of the following statement(s) suggest the use(s) of plant hormones in 

agriculture?

1 to act as a weedkiller

2 to regulate plant growth

3 to ripen fruits

  A 1 only

B 2 only

C 2 and 3 only

D 1, 2 and 3
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22 The diagram shows part of a river in which sewage is being pumped.

Which graph best represents the bacteria content of the water along the river?

A B

C D

23 What will happen if large areas of tropical rain forest are removed?

A more carbon dioxide will be absorbed from the air

 B more oxygen will released to the air

C more soil erosion will occur

D soil becomes more acidic
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24 When a piece of magnesium strip was added to a test tube container hydrochloric 

acid, the gas produced

A relights a glowing stick.

 B turns blue litmus paper red.

C forms white precipitate in limewater.

D extinguishes a lighted splint with a ‘pop’ sound.

25 A cook uses vinegar in preparing a meal.

Which cooking utensil would be most affected by the vinegar?

A iron pot

 B glass bowl

C plastic fork

D wooden spoon

26 Which change is a chemical reaction?

A sugar dissolving

B eggs cooking 

C water freezing 

D filtering tea leaves

27 The table shows reagents used in a reaction. Which of the following is a neutralisation 

reaction? 

Reagent A Reagent B

A sodium hydroxide sulfuric acid

B calcium hydroxide ammonium chloride

C hydrochloric acid Iron

D calcium carbonate sulfuric acid
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28 Paper chromatography can be used to separate the colours in the dyes. A teacher 

gives her students a new dye labelled X.

Which colours has the teacher mixed to make this new dye?

A Q and S 

B Q and R

C P and Q

D P and R

29 Muddy water is filtered using filter paper and a filter funnel. The mud stays in the filter 

paper.

Why does the mud stay in the filter paper?

A The particles of mud reacts with the filter paper.

B The particles of mud are too large to pass through the holes in the filter paper.

C The particles of water stop the mud going through.

D The particles of water make the filter paper wet.

30 Which food contains the highest percentage of protein?

A butter

B fish

C rice 

D fruit
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31 Which of the following increases the risk of spreading microbes that cause food 

poisoning?

A cleaning work surfaces with disinfectant

B storing uncovered raw and cooked meat together in a refrigerator

C thawing frozen chicken before cooking it thoroughly

D washing hands thoroughly before preparing food

32 A sample of food is tested and the results are shown in the table.

Food test iodine test blot test biuret test

Results positive negative positive

Which substances are present in the food?

A oil and protein

B oil and starch

C starch and protein 

D oil, protein and starch

33 Why is it important to include fibre in the diet?

A It gives energy to keep the body warm.

B It helps food pass through the intestines more easily. 

C It increases growth in young children.

D It is easy to digest.
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34 The diagram shows the nutritional label from a box of cereal.

It is recommended that a person eats no more than 64 g of fat each day.

A student eats one serving of this cereal in a day.

What is the percentage daily value of fat in one serving of this cereal?

A 8%

B 12.5%

C 25%

D 64%

35 The blood of a diabetic person contains high level of

A fat.

B glucose.

C protein.

D minerals.

36 Cans for storing food are made of iron which may rust if it is not protected. Which 

metal is used commonly to plate on the iron of food cans to prevent rusting? 

A tin

B gold

C copper

D chromium
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37 The diagram shows part of the digestive system.

Which organ stores and releases bile?

38 What is the function of a digestive enzyme?  

A to provide the correct pH for digestion

B to provide the correct temperature for digestion

C to slow down digestion

D to speed up digestion

39 Carbohydrates are mainly digested in the

A mouth and stomach.

B mouth and small intestine.

C stomach and small intestine.

D stomach and pancreas.

40 Which organ is likely to be affected by overconsumption of alcohol?

A lungs

B liver

C kidney

D stomach

End of Paper

A

B

C

D
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Section B (60 marks)

           Answer ALL the questions in this section in the spaces provided below.

1 Two people are carried by a lift to the top floor of a building. Each person weigh 600 N. 

The lift motor operates for 1 minute. At the top floor, the gravitational potential energy of 

the two people at the top floor is 108 000 J.

  

(a) State the form of energy that is directly transferred into potential energy as the two

people are lifted. [1] 

  __________________________________________________________________

(b) Calculate

  (i) the total force used to lift the two people, [1]

Total force = _______ N 

  (ii) the power supplied by the motor to lift the two people. [2]

Power = _______ W 

(c) The motor is supplied with 360 000 J of electrical energy during the 1 minute. Suggest 

what happens to the energy supplied to the motor that is not transferred into the 

gravitational potential energy of the two people. [1]

  __________________________________________________________________
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2 Fig 2.1 shows the position-distance graph of a wave.

Fig 2.1

(a) State the wavelength of the wave.                                                       ________ m [1] 

(b) State the amplitude of the wave.                                                           ________ m [1]

(c) The number of waves shown in the diagram is produced in 3 seconds. 

  Calculate the frequency of the wave. Show your workings clearly. [2] 

Frequency = ________ Hz

3 Use words below from the list below to complete the sentences that follow.

Each word may be used once, more than once or not at all. [4]

ultraviolet infrared visible light

X-rays radio waves microwave

 (a) Fibre optics use ________________ to transmit information.

(b) Satellites use ________________ for communication.

(c) Remote control units use ________________ to transmit information to the television 

set. 

(d) ________________ is to kill microbes and sterilise medical equipment.

position/ m

distance/ m
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4 (a) A cyclist starts from rest and reaches a speed of 20 m/s in 4 seconds.

  (i) Calculate the acceleration of the cyclist in m/s2. Show your working. [1]

Acceleration: ________ m/s2

  (ii) The cyclists travels at this constant speed of 20 m/s speed for 2 minutes before 

stopping.

   Calculate the distance travelled by the cyclist in the 2 minutes. Show your 

working. [1]

Distance: ________ m 

(b) The distance-time graph below shows the journey of another cyclist.

  In which section(s) of the graph, A to E, the cyclist is

 (i) stationery, and [1] 

   ______________________________________________________________

  (ii) slowing down. [1]

   ______________________________________________________________

distance/ m

time/ s
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5 Complete the circuit in the diagram below with the help of the following descriptions. [4]

 2 dry cells (shown already in the box) connected to two identical bulbs in parallel.

 A switch that that is able to turn off one bulb but not the other bulb.  

 A voltmeter that reads the voltage of only one of the bulbs.

An ammeter that reads the total current in the circuit.

6 When connected to a 240 V supply, a hairdryer operates at a current of 5 A for 30 minutes.

Use the equations, 

P = V x I and         E = V x I x t

to calculate each of the following. 

(a) Calculate the power required by the hairdryer. [1]

Power: ________ W 

(b) Calculate the energy used by the hairdryer. [1] 

Energy: ________ J 
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7 (a) The diagram below shows an electric heater being used to heat up a classroom. An 

electric heater is a source of heat (thermal energy).

  The arrows show the movement of air around the room.

  Complete the diagram using the labels below. [1]

warm air cool air

(b) The electric heater is fitted with safety precautions.

  State two of these safety precautions. [2]

  __________________________________________________________________

  __________________________________________________________________

(c) A 3000 W electric heater is switched on for 6 hours.

  (i) Calculate the amount of energy, in kWh, used by the electric heater.  [2] 

Energy: ________kWh

  (ii) A unit of electricity costs 26 cents.

   Calculate the cost of using the 3 kW electric heater for 6 hour. [1]

Cost: ________ cents

_____________ _____________

electric heater

KiasuExamPaper.com 
478



7 

2017 EOY Sec 3 NT Science

8 The diagram shows a type of transformer.

(a)  What is the name of this type of transformer? [1]

  __________________________________________________________________

(b) State an application for this type of transformer. [1]

__________________________________________________________________

9 The diagram shows part of the alimentary canal.  

(a) Label parts A to D in the diagram above. [2]

(b) State which of the above part(s), A to D, secrete enzyme(s). [2]

  __________________________________________________________________

Output voltage
= 20 V

Input voltage
= 100 V

A: ________________

B: ________________

C: ________________

D: ________________
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10 The diagram shows the pH scale.

Use the letters A to E to indicate the pH value of the following substances:   [4]

(a) vinegar: ____________

(b) toothpaste: ____________

(c) cleaning powder for grease removal: ____________

(d) stomach juice: ____________
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11 The diagram below shows a farmer carrying out an agriculture method.

(a)  Name the agricultural method carried out. [1]

  __________________________________________________________________

(b) State two reasons why this agricultural method is preferred. [2]

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________

(c)  Describe two disadvantages of this agricultural method. [2]

  __________________________________________________________________

  __________________________________________________________________

  __________________________________________________________________
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12 (a) Use straight lines to connect the food preservation method and its correct effect on 

microbes. [4]

food preservation method effect on microbes

dehydration kills microbes using high temperatures

sterilisation reduces activity by removing water

pickling reduces activity by lowering pH

bottling reduces activity by removing oxygen

 (b) State a use for each of the following food additives. [2]

  (i) starch

   ______________________________________________________________

  (ii) vitamins

   ______________________________________________________________

(c) State the health problems caused by a diet containing high levels of each of the 

following food additives. [2]

  (i) sugar

   ______________________________________________________________

  (ii) salt

   ______________________________________________________________
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13 In Experiment 1, a student investigated how temperature affected the rate at which an 

enzyme digested a protein. The student repeated the experiment, in Experiment 2,

keeping all variables constant but changed the concentration of the enzyme used.

The results are shown below.

Temperature/ °C Experiment 1

Rate of reaction/ per min

Experiment 2

Rate of reaction/ per min

0 0 0

5 4 9

10 9 18

15 15 33

20 16 48

25 36 70

30 54 95

35 72 126

40 96 190

45 65 60

(a) Plot the results of Experiments 1 and 2 on page 13.

  Use smooth curves to connect the points for each experiment.

  Label each curve as 1 or 2. [4] 

(b) In Experiment 1, at which temperature does the rate of reaction appear to be 

incorrect? [1]

  __________________________________________________________________

(c) Use your graph on page 13 to find the rate of reaction at 23 °C for Experiment 2. [1]

  __________________________________________________________________

(d) Using your graph on page 13, state the optimum temperature for the enzyme.

[1]

  __________________________________________________________________
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(e) State how doubling the concentration of enzymes affects the rate of reaction, using 

the graphs drawn. [1] 

  _________________________________________________________________

  _________________________________________________________________
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End of Paper

rate of reaction/ 
per min

temperature/ °C
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Paper 2: 60 marks

Qn Answer Marks
1 (a) Kinetic energy 1

Most students answered gravitation potential energy. They probably did not 
understand that what energy is transferred to potential energy means what energy is 
converted to potential energy.

(b)(i) Force = 600 x 2 = 1200 N
A-1

1

Power = energy x time
= 108 000/ 60 [1]
= 1800 W [1]

M-1
A-1

Most students did not convert 1 minute to 60 seconds.
(c) Transferred/ converted to other forms of energy, example heat energy.

R: energy lost
1

A lot of students misunderstand this question and provided irrelevant answer.
2 (a) 50 m 1

A few students earned credit for this qn.
(b) 90 m 1

A few students earned credit for this qn.
(c) Frequency

= 3/3 [1]
= 1 Hz [1]

M-1
A-1

A few students earned credit for this qn.
3 (a) Visible light 1
(b) Radio waves 1
(c) Infrared 1
(d) Ultraviolet 1

Most students earned full credit for this qn.
4(a) (i) Acceleration

= (final speed – initial time)/ time taken
= 20 / 4
= 5 m/s2 [1]

1

Some students earned full credit for this qn. A few students squared 5 after that, 
perhaps confused with the per second square in the unit.

(ii) D = v x t
= 2 x (2 x 60)
= 2400 m [1]

1
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a) Kinetic energy 1
Most students answered gravitation potential energy. They probably did not 
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converted to potential energy.

i) Force = 600 x 2 = 1200 N
A-1

1

Power = energy x time
= 108 000/ 60 [1]
= 1800 W [1]

M-
A-

Most students did not convert 1 minute to 60 seconds.
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R: energy lost

1
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a) 50 m 1

A few students earned credit fffffffffffffffffffororoorooororooooororooooooo ttttttttttttttttttttthihhihihihihihihihihihihihihhihisssss qnqqqqqqqqqqqqqqqqqq .
90 m 1
A few students earned credittttttttttttttttttt fforrrrrrrrrrrrrr tttttttttttttttthihihihihihhhihihihhihhihhhh sss qnqnqnqnqnqnqnqnqnnqnqnqnqnqnqnqnqnqqq ..............
Frequency
= 3/3 [1]
= 1 Hz [1]

M-
A-
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a) Visible light 1

Radio waves 1
InI frared 1
Ultraviolet 1
Mosttttttttttttttttttttt sssssssssssssssstuuuuuuuuuuuuuuuuuudeddddddddddddddd nts eaaaaaaaaaaaaaaarned ffffffffffffffffffffffululululuululuululululuululuululuuluuuuu llllllllllllllllll crcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrrrrededededededdedededededededededededddddititititititititititititititiiiittttt fffffffffor this qn.

) (i) Accelerationo
= (final spepeeded – ininititiaiall titimeme))/ time taken
= 20 / 4
= 5 m/s2 [1]

1

Some students sssssssssssss eaeee rned full credit for this qn. A few students squared 5 after that, 
perhaps confused with the per second square in the unit.
D = v x t 1
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Most students earned full credit for this qn.
(b)(i) C [1/2] and E [1/2] 1

Most students earned full credit for this qn. Some students indicated only 1 segment 
(e.g only C or only E).

(ii) B [1]
Reject if students provide answer as B with other part/s.

1

Some students earned full credit for this qn. A few students indicated B and another 
segment, in which they won’t earn any credit. It’s 0 m if they answer B with another 
segjment.

5

1m: bulbs in parallel
1m: switch on only 1 of the branch
1m: voltmeter in parallel to only one of the bulbs
1m: ammeter on the correct path

1

Most students earn only partial credit for this qn. The common component that students 
did not earn a credit is switch and voltmeter. 

A few students drew switch after the battery, failing to recognise that this will not allow it 
control only 1 bulb
A few students draw ammeter along one of the branch, failing to recognise that this 
ammeter will measure current of only the branch, not the whole circuit.

Only very few candidate drew voltmeter parallel to one of the bulb. Some students draw 
voltmeter as the third branch instead, failing to recognise that it should be parallel to a 
light bulb.

6 (a) P = 5 x 240
= 1200 W [1]

1

(b) E = 240 x 5 x (30 x 60)
= 2 160 000 J [1]

1

ECF is given is students use the value from part (a) and multiplied it to (30 x 60).
Marks is awarded if students multiply directly to 1800

7 (a)

No half-mark will be awarded

1

Most students earned full credit for this question.
(b) Use of fuse OR

Earthing of metal casings OR
Double insulating wires

2

cool air warm air

KiasuExamPaper.com

1m: bulbs in parallel
1m: switch on only 1 of the branch
1m: voltmeter in parallel to only one of the bulbs
1m: ammeter on the correct path
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light bulb.

a) P = 5 x 240
= 1200 W [1]

1

E = 240 x 5 x (30 x 60)
= 2 160 000 J [1]

1
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[Any 2, 1m each]
No students earned full credit for this question.
Very few students mentioned earth wire, which is awarded credit.
Only 1 student identified Use of fuse.

(c)(i) P = 3000 / 1000
= 3 kW [1]

E = 3 x 6
= 18 kWh [1]

2

Many students did not carry out conversion of 3000 W to kW.
(ii) 18 x 26 = 468 cents 1

ECF is provided if students used their answer in (c)(i) and multiply to 26 cents.

A few students still derived their answers as 468 cents, although they did not earn 
credit from (c)(i). They calculated again the use of energy based on 3 kW provided in 
the question sentence. Full credit was awarded in such cases.

8 (a) Step-down 1
Very few students earned full credit for this question.

(b) : step-down voltage of electricity at substations near homes and offices 1
No students earned full credit for this question.

9 (a) A: Pancreas

B: small intestine

C: large intestine

D: Rectum

[1/2m each]

2

Most students earned full credit for this question.
(b) A and B

[1m each]
2

Most students earned full credit for this question.

Marks not awarded if students named the organ as instructions specifically indicated to 
state parts A to D.
Some students stated only 1 part. 

10(a) B 1

(b) D 1

(c) E 1

(d) A 1

Most students earned only partial credit for this question.

11 (a) Slash and burn 1

(b) Cheap mode of clearing land

Fast method of clearing land. 

Ashes from the burnt trees provide nutrients to the soil.

[Max 2]

2

Most students earned partial or full credit for this question, mostly from the first 2 points.

A few students indicated “less people needed” or  it is “easier”, in which they were not 

awarded marks as such answers are vague.

Answers such as “land becomes fertile” are awarded marks as such answers show an 

understanding that the ashed provide nutrients to the soil. Marks not awarded for answers 

such as “soil/land becomes better” as such answers are vague.

KiasuExamPaper.com

( )( ) y g gy p
the question sentence. Full credit was awarded in such cases.

a) Step-down 1
Very few students earned full credit for this question.
: step-down voltage of electricity at substations near homes and officessssss 1
No students earned full credit for this question.

a) A: Pancreas

B: small intestine

C: large intestine

D: Rectum

[1/2m each]

2

Most students earned full credittttttt ffffffffffffffffffffororororooorororororooororooooorooo tttttttttttttttttthihhhhhhhhhhhhhhhhhhh s quququququququququqqqqqqqqqqqq eeeeseeeeeeeeeeeeeeeee tion.
A and B
[1m each]

2

Most students earnedddddddddddddddd full credededededededededededededededdededddditititititititititiitiititit forrorrrorororororrorroorroror ttttttttttttttthihihihiihiihihihihihhihiihiihhh s sssssssssssssss quqqqqqqqqqqqqqqqqqqqqqqqq eseeeeeeeeeeeeeeeeeeeee tion.

Marks not awarded iiifiifiiifififiiiifiifiiiiff ssssssssssssssssssssstutututututututututututututututututt dededededededededededededddddddd ntnntntntntntntntntntntntntntnntntttssssssssssssssssssss naaaaaaaaaaaaaaaaaaaaaaamemememememememememmmm d ddddddddddddddddd thtttththttthththththtthththeeeeeeeeeeeeeeeeeeeeeeee orgagagagagagagagaagagagagagagagaaaagaaagag nnnnnnnnnnnnnnnnnnnnn asasasasasasasasasasasasasaasaaasaaaaasas iiiiiiiiiiiiiiiinsnsnsnsnsnsnsnsnssnsnsnsnsnsnssnsnnnsnsnsstrtrtrtrtrrtrtrtrtrtrtrtrtrtrtrtrtrrtrt ucuuuuuuuuuuuuuuuuuuu tions specifically indicated to 
state parts A A A AA A AA A A AA AAAA AAAAA otoooooooooooooooooo D.
Some sssssssssssstutututututututuutututututututututtt dddddeddddddddddddddddd ntntntntntntntntntntntntnttntnttttttts sssssssssssssssss ststststststststststststsstsststststtataaaaaaa eddddddddddddddddddd onlnlnlnnlnlnlnlllllllly y yyyyyyyyyyyyyyyy 111 paaaaaaaaaaaaaartrtrtrtrtrtrtrtrrtrtrtrrtrtrttrtrtrttt.

a) B 1

DDD 1

E 1

A 1

Most studededededededdededededededededeedeeeeeentntntntntntntntntntntntntntntntntntnts ssssssssssssssssss eaeaaaaeaeaeaeaeaeaeaeaeaaeaaaaeaaaaaeaarnnnrnnnnnrnnnnnededededededeedeededeedeedededeededdd ononononononononononononononnnononnnonnonllllllllylllll  partial credit for this question.

(a) Slash and buburnrn 1

2Cheap mode of f clearing land

Fast method of clearing land.
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Some students indicated that plants grow better after that, which no marks were awarded

as such answer is vague.

(c) Haze that leads to breathing difficulties and eye irritation

Soil erosion due to lesser roots of plants holding on to the soil

Possible spread of forest fires

Loss of natural habitats and extinction of species

[any 2]

2

No marks if students mentioned only “air pollution” or only “haze”. Such answers have 

to extended with “leading to breathing difficulties”

12 (a) method effect on microbes

dehydration kills microbes using high temperatures

sterilisation reduces activity by removing water

pickling reduces activity by lowering pH

bottling reduces activity by removing oxygen

1m each

4m

Most students earned only partial credit for this question.

(b)(i) Texture OR appearance modifiers 1

Only 1 student earned credit for this question.

(ii) Nutrient supplements 1

Answers such as “body becomes healthy” or something along that line in awarded marks.

Answer such as only “health” was not awarded marks as this vague. Does it mean to 

improve health? Or destroy health?

Answers such as “make body stronger” is not accepted as such “stronger” is related to 

strength but not health.

Answers such as “fight against disease” or “protect against” disease” or “boost immunity” 

because vitamins are not specifically for immune system, for eg Vit E for good health of 

eyes.

(c)(i) Diabetes 1

Most students earned credit for this question.

Answers with wrong spelling are awarded marks.

If students answered diabetes with another condition, students are still awarded full credit.

(ii) High blood pressure OR kidney problem OR kidney failure 1
Most students earned credit for this question.

Answers with wrong spelling are awarded marks.

If students answered diabetes with another condition, students are still awarded full credit.
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(a) method effect on microbes

dehydration kills microbes using high tempmmmmm erattttttuuuuuures

sterilisation reduces activity bbbbbby y y y y y rerererereremomomomomomovvvvviv ng wwwwwwatatatatataterererererer

pickling reduceeesss s s s sssssss s ssss s acacacacacaccacacacacacacacacacacacacacacaccacacaccacacacacacacaaacacaacacacacaacccaacaccacacaacaaacacacaaacacaaaaaacacaaaccaaaacaaacacaaaccccaccccccccccccccaccccccccccccccccccccctitititititititttiititiitiiitititiitiiiitititiitititiiiiititiiiititittiiittttitiitititititittititiititittiititttitttttttittiiittttttiititititttittittittiitiiiiiiiiitivivivvivivivivivvivivvivivvvvvvvviivvivvvivivvvvivvvvivivivvviiviiivivivivvivivvviiivivvivivvvviviivvvvvvvivvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv tytytytytyttyttyttytytytytytytytytytytytytyttytytytytytytttytyttytytytytyttytytytytytytytytytytytytytyytytyyytyytyyytytytyyyyytytytytyytyyyyytyytyyyyyyytyyyyyytyyyyyytytyyytyyyyyyytttytyyttttytyyyyyyyyyyyyyyyyyyyyyyy bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbyy yyyyyyy yy yyy yyyyyyyyyyy yyyyyyyyyyyyyy y yyyyyyyyyyyyyyyy yy yyyyyyyyy yyyyyyyyyy yyy y yyyyy yyyyyyyyyyy lololooooooool wwwwwew ring pHHHHHH

bottling reduces activity by remomomomomomovvvvviv nnnnngn  oxyxyxyxyxyxygegegegegegen

1m each

4

Most students earnededdedededededededdedededded ooooooooooooooooooonlnnnnnnnnnnnnnn y parttrttttttrtttttttttiaiaiaiaiaiaiaiaiaiaiaiaiaiaaiaaaaiaal llllllllllll crcccccccccccccccccccc edit ffffffffforoooooooooooooooooo tttttttttttttttttttthis quesssssssssssssssssssssstititittitititititititttitttitttititiononononoonononononononononoonnonnonnnn......

i) Texture OR apppearance modifiers

Only 1 stuuuuuuuuuuuuuuuuuudedededededededededededddddddd nntnnntnntntnntntntntntnnnnn eeeeeeeeeeeeeeeeeearaaaaaaaaaaaaaaaaaaa neddddddddddddddddddddddd crrrrrrrrrrrrrrrrrrededededdededededededdeddeeeeee ititittittititttittitititittittit ffffffffffffffffffforororororororoororororororororororoorr thihihihihhhihihhihihhiihihhihiisssssssssssssssssssss ququququququququqququququququququququqq esssssssssssssstitititititititititiiittitititiittttt ononononononononononononononononononoonoonooo .

Nutrient supplements

AnAnAnAnAnAnAnAnAnAnAAnAnAnAnAnAAAnAAAAnAnAnnswwwwwwwwwwwwwwwwwwwwerrrrrrrrrrrrrrrrrrs susususususususususssusususususussususususuch as “bbbbbbbbbbbbbbbbbbbbbbbbodododdododdodododododododododdodoo y yyyyyyyyy yyyy yy yyyyyyy bebebebebebebebebeebebebebebebebebebbb comememememememememeememememememememememeememesssssssssssssssssssss heheheheheheheheheheheheheheheeheheheeeeeeehealalalalalalalalaalaaalaaaaaaaaaa ththththththththththththtththththttthhy” or something along that line in awarded marks.

Answswwwwwwswwwwwwwwwwwwwwer ssssssssssssssssssssssucucucucucucccccccuccccccccccchhhhhhhhhhhhhhhhhhh asaaaaaaaaaa ooooooooooooooooonlnnnnnnnnnnnnnnnnnnnnn y “heaeaeaeaeaeaaeaeaeeaeaeaeaeaeaeaee ltltltltltltltltltlttlttttttttttttth”h”h”h”h”h”h”h”h”h”h”h”h”h”hhhh wwwwwwwwwwwwwwwwwwwwwasasasasasasasasasasasasasaasasaasssa nnnnnnnnnnnot awarded marks as this vague. Does it mean to 

improvveeeee eeeeeeeeeeeee heheheheheheheheeheheeheheeeeeeeeeealth? Or dddddddddddddddddddesesesesesesesessesesesesesesesesesesesesestrtrtrtrtrtrtrtrtrtrtrtrtrtrtrrrtrrrrtt oyoyoyoyoyoyoyoyoyoyoyoyoyooyoyoyoyyoyoyoyoyoyoy hhhhhhhhhhhhhhhhheaeaeeaeeaeaeaeaeaeaeaeaeaeaeaeaeeaeaaeaaee ltllllllllllll h?

Answers susususususususuuuuuuuuuuuuuchchchchchchchchchchchchchchcchchchcchhhhc aaassssssssssssssssssssssss “m“m“m“m“m“m“m“m“m“m“m“m“m“mm“mmmmmmmakakakakakakkakakakakakaakakkkakakakkeeeeeeeeeeeeeeeeeee bobbbbbbbbbbbbbbbbbbb dy stronger” is not accepted as such “stronger” is related to 

strength but nnnnnnnnnnnnnnnnnnnnnotototototototototototototttototootootot heaeaeaeaeaeaeaaeaeaeaeaeaeaeaaeaaeaeaeeeeeealtltltltltltltltltltltltllttlttllttltll h.hhhhhhhhhhhhhh

Answers such aaaaaaaaaaaaaaaaaaasssss ss “fight against disease” or “protect against” disease” or “boost immunity” 

because vitamins are not specifically for immune system, for eg Vit E for good health of 
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A few students identified as “high cholesterol” or “liver failure”. Highlight to students that 

“high cholesterol” is caused by diet of high cholesterol food and liver failure is caused by 

high consumption of alcohol.

Kindney cancer is not awarded credit as cancer is caused by carcinogenic substance. 

Highlight to students that kidney failure and kidney cancer are not the same condition.

13(a) 1m: correct plot for Expt 1 (with max 2 errors)
1m: correct plot for Expt 2 (with max 2 errors)
1m: Best fit line for Expt 1, with label “1”
1m: Best fine line for Expt 2, with label “2”

Penalty of 1m deduction for:
Graph not labelled
Plot not clearly marked with “x”
Inappropriate scale
Scale not labelled

4

Most students earned partial credit for this question.

Most students draw through the point of Temp at 20°C for Expt 2.
A few students did not clearly indicate plot with “x”.

(b) 20°C 1
Most students earned credit for this question.

(c) 60°C
Accept: 58°C to 62°C

1

Very few students earned credit for this question.
(d) 40°C 1

Very few students earned credit for this question.
(e) Doubling the concentration of enzymes increases the rate of reaction. 1

Very few students earned credit for this question.

A few students compared rate of reaction to increase of temperature, which is not awarded 

marks.

A few students identify that there will be more reaction, which is not appropriate to describe 

rate of reaction. Highlight to students that rate of reaction can be described as “faster” or 

“slower” but not “more reaction” or “less reaction”.
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Kindney cancer is not awarded credit as cancer is caused by carcinogenic substance. 

Highlight to students that kidney failure and kidney cancer are not the saamememememememememememememememememe ccccccccccccccccccononooonoonoooononooooonoo dition.

) 1m: correct plot for Expt 1 (with max 2 errors)
1m: correct plot for Expt 2 (with max 2 errors)
1m: Best fit line for Expt 1, with label “1”
1m: Best fine line for Expt 2, with label “2”

Penalty of 1m deduction for:
Graph not labelled
Plot not clearly marked with “x”
Inappropriate scale
Scale not labelled

4

Most students earned partial credededededededededededdedededdededededede ititititititititititititittitit fforrrrrrrrrrrrr tttttttttttttttttthihihihihihihihiiihiihh s s s sss sss ssssssss s quuuuuuuuuuuuuuuuuuuestion.

Most students draw through thhhhhhhhhhhhhhhhhhhhhhe popopopopopopopopopopopopopoppopopopopopopopoinininininininininininininnininininini t ttttttttttttttt ofofofofofofofofofofofofofoffofoffffoo TTTTTTTTTTTTTTTTTTTTTemememememememememmememememememmemememmmppppppppppppppppppppp ataaaaaaaaaaaaaa 2222222222220°0°0°0°0°0°0°0°0°0°0°0°0°0°00000 CCCCCCCCCCCC fooooooooooooooooooor r rrrr r rrrrr rrrrrr ExEExExExExExEExExExExExEExEEEEEE pt 2.
A few students did nototottototottottttotttttt ccccccccccccccccccccclelllllellellllelearly indndndndndndndndndndndndndndndndnddiciccicciciccccccciciccciccatatatatattatatatatatatatatatatatataaataa eeeeeeeee eee plototototototototottototttttttttt wwwwitiiiiiiiiiiiiiiiiii h “x”.
20°C 1
Most students eaeeeeeeeeeeeeeeeeeeee rnedddddddddddddddd crererererererererrererererererererererereddididididddidididddiddididididdidit tt t tttttttt tt tttt forrrrrrr rrrrrrrrrrrrrr thttthtththtttththtththt isssssssssssssssss qqqqqqqqqqqqqqqqqqueueueueueueueueeeueueueueueueeueeeeestststststststststststststttstsssssss ioioioioioioioioioiooioioioioi n.
60°C
Accept: 58°C to 62°C

1

Veryryryyyyyyyyyyyyyyyyyyy few wwwwwwwwwwwwwwwwww stttttttttttttttttttttttudentssssssssssssssssssss eararararararararararararaarararrrneeeeeeeeeeeeeeeeeeeeedddddd crcccccccccccccccccc edit forrrrrrrrrrrr ttttttttttttttthihihihihhihihihihihihihhihihihihihhhhhhhiis s ss s s sss ssssssssssss quqqqqqqqqqqqqqqqqqqqq esesesesessssessessssssssssssstitiititititititiitiititttttt onoooooooooooooooooo .
400°C 1
Veryryryyryryryryryryyyyyyyyyyyyy feeeeeeeeeeeeeeeeeeew wwwwwwwwwwwwwwwwww ststststststssststststsstststsssstudududududdudduddduddu enenenenenenenenenenenenneennnnnntstststststststststtststststsss eeeeeeearrrrrrrrrrrrrrrrrnenenenenenenenenenenenenennenennnnnn d crrrrrrrededededededededededededededededededeeedeeedddititititititittititititititititii ffffffffffffffffffffororororororororororooroooooorororor tttttttttttttttttthihihihihihihihihihihiihihihhihihih s sssssssssssssss question.
Doubling the cononcecentn ratiionon oof f enenzyzyymem s increases the rate of reaction. 1
Very fewwwwwwwwwwwwwwwwwww stututututututututututututtutututututututuuudents earnrnrnrnrnrnrnrnrnrnrnrnnrnrnrrrrr edededededededededededededededededeeddeddede cccccccccccccccccccccccrerererrrrerererrerrerrrererrreredididididididididididididididddididididiit tttttttttttttttttt foffffffffffffffff r this question.

A few studdddddddddenenenenenenenenenenennennnnnnnnntstststststststststststststststtsttststtstss ccccccccccccomomomomomomommomomomomomommmommmmmommompapapapapapapapappapapapapapapapapapaaaaaareeeeereeerrerereereeeeeed dddddd d ddddddddddd rarrrrrrrrrrrrrrr tttettt  of reaction to increase of temperature, which is not awarded

marks.

A few students idedededededededededdededededddd ntify that there will be more reaction, which is not appropriate to describe 

rate of reaction. Highlight to students that rate of reaction can be described as “faster” or 
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2 

Section A: Multiple Choice [25 marks]
Each question is provided with four possible answers (A, B, C and D). Select the 
most appropriate answer and shade your choice on the Optical Answer Sheet
provided.

1 The picture below shows how electrical energy is converted to other forms 
of energy in a computer monitor.

What is the value of Z?

A 42 J

B 58 J
  

C 62 J

D 142 J

2 Which of the following tells us about the power of a machine?

A how much energy is used per second

B how much energy is used per minute

C the maximum energy used by the machine

D the time taken for the machine to power up

Z
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3 The diagram below shows a roller coaster at X waiting to move off. 

At which part of the graph will the roller coaster have the least gravitational 
potential energy?

4 A wave with high frequency and low amplitude is recorded on a graph. 
Which of the following diagrams best represents the wave?

A B

C D

A

B

C

D

X
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5 The frequency of a wave is 5 Hz. Calculate the number of oscillations the 
wave has generated in 5 s?

A 0.2 B 1.0

C 5.0 D 25

6 Which of the following is not an electromagnetic wave?

A infrared radiation  

B radio waves   

C sound waves

D visible light

7 A ball is placed next to a measuring tape between two blocks.  What is the 
diameter of the ball?

A 1.4 cm B 1.6 cm

C 2.3 cm D 2.4 cm

8 The speed of a moving object increases from 20 m/s to 60 m/s in 5 seconds. 
What is the acceleration?

A 2 m/s2

B 5 m/s2

C 8 m/s2

D 10 m/s2

7 8cm

blockball
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9 A man uses a metal rod to raise a large stone as shown below. 

At which position A, B, C, or D would it be the most difficult for him to 
raise the large stone?

10 An electrical component is to be placed at X in the circuit shown, to allow 
the brightness of the lamp to be changed.

What should the electrical component B be?

A ammeter

B fuse

C rheostat

D voltmeter

11 Why is a fuse used in an electric circuit?

 A To break the circuit if the current exceeds a certain value.

   B To ensure that the current in the circuit exceeds a certain value.

   C To save energy by reducing the current.

  D To save energy by reducing the voltage.  

large stone A
B

C
D

rock

metal rod
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12 A fan of power rating 400 W is used for 2 hours.  Electrical energy cost    
10 cents per kWh.  How much does it cost to use the fan?

A 2 cents

B 8 cents

C 2 000 cents

D 8 000 cents

13 What is the electrical hazard shown in the diagram below?

A damp condition B damaged insulation

C overloaded circuit D short circuit

14 Compared to a main electrical supply, dry cells are 

A not portable and higher in voltage.

B not portable and lower in voltage.

C portable and higher in voltage.

D portable and lower in voltage.

15 Why is electricity transmitted in high voltages?

A to reduce energy loss

B to power a lot of appliances

C to be less harmful to humans

D to be less likely to catch fire
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16 What is the overall energy conversion in a fossil-fuel power station?  

A chemical potential to electrical

B chemical potential to kinetic  

C heat to electrical

D heat to kinetic

17 Breathing can be described as 

A taking in air with more carbon dioxide and giving out air with more 
oxygen.

B taking in air with more oxygen and giving out air with more carbon 
dioxide.

C taking in carbon dioxide and giving out oxygen.

D taking in oxygen and giving out carbon dioxide.

18 Which equation shows respiration?

A oxygen + glucose energy + carbon dioxide + water

B oxygen + glucose energy + carbon dioxide

C carbon dioxide + glucose energy + oxygen + water

D carbon dioxide + glucose energy + oxygen

19 What is the effect of carbon monoxide in cigarette smoke on the human 
respiratory system?

A It causes addiction.

B It causes lesser oxygen to be transported in the body.

C It causes the lungs to be damaged.

D It causes the nose to be blocked.
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20 Which process best describes the physical digestion that takes place in 
the mouth?

A Food dissolves in saliva.

B Saliva is secreted.

C The teeth break food into smaller pieces.

D The tongue pushes food down the gullet.

21 Which of the following is a property of an enzyme?

A destroyed at low temperatures

B each enzyme can only digest a specific type of nutrient

C works well at any pH

D slows down chemical reactions

22  People who suffer from the digestive problem shown below should 

  
A do sit-ups everyday. 

B eat dietary fibre as it retains water so it can move easily.

C drink more water to form more urine. 

D take vitamin supplements. 

Hard and dry faeces 
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23 What is the main negative effect of using pesticides on crops?

A increase crop yield
B kill unwanted pests
C pollute water sources
D increase resistance of crops to diseases

24 Which of the following is not true about using slash-and-burn method to 

clear land for farming?  

A It is a cheap method.

B It causes soil erosion.

C It takes away nutrients in the soil.

D It reduces pests and plant diseases.

25 Which of the following is a disadvantage of using biological controls?

A There may be contamination of ground water. 

B It may disrupt the food chain with uncontrollable populations. 

C Toxins may accumulate in living things. 

D The farmers may be wasting more time using this method. 
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Section B: Structured questions [45 marks]  
Answer ALL the questions in this section in the spaces provided. 

1 The figure below shows a pendulum swing.

The pendulum is released at position A, swings to positions B, C and D
before it swings back to position A. 

(a) State the type of energy found at 

(i) position A ………………………………………………… [1]

(ii) position B ………………………………………………… [1]

(iii) position C ………………………………………………… [1]

(b) What observation can be made about the total amount of energy of the 

pendulum when it is at position A and at position D? 

……………………..…………………………………………………………… 

…………………………………………………………………...……… [1] 

A

B
C

D
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2 The diagram below shows 3 waves.
  

(a) Which wave (1, 2 or 3) has the longest wavelength?  

  Wave …………… 
[1]

(b) Which wave (1,2 or 3) has the largest amplitude?  

  Wave …………… 
[1]

(c) Determine the wavelength of wave 1. 

Wavelength = ……………cm [1]
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3 Use a straight line to connect each wave to its use.

  
wave use

microwave television remote control devices

infra-red baggage scanners at airport

ultra-violet sterilisation of drinking waters

X-rays satellite communication

          
                  [3]
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4 The table below shows the how the distance varies with time for a cyclist.

Time / s Distance / m

0 0 

10 20

20 40

30 60

40 80

50 100

(a) Label and plot the Distance-Time graph below with the data in the 
table.                 [3]

(b) Calculate the average speed of the cyclist.  

      average speed = ……………… m/s [2]

Distance / m

Time / s
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(c) Find the acceleration of the cyclist.  

      acceleration = ………………… m/s2 [1]

(d) Describe the motion of the cyclist completely.  

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

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

5 A housewife went to an electrical appliance shop to buy a washing 
machine. 
She had to make a choice between machine A, which had a power rating 
of 1.5 kW and machine B, which had a power rating of 2.0 kW.   

(a) Complete the table below to determine the cost of using the 
washing machine. The cost of electrical energy is $0.20 per kWh.       
(Energy = Power x time)

[4]

(b) If the prices of the two washing machines are the same, which one 
would you advise her to buy and why?   

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

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

Washing 
Machine

Power 
(kW)

Hours 
used (h)

Electrical energy used 
(kWh) Cost ($)

A 1.5 8 

B 2.0 6 
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6 (a) State the definition of a step-up transformer.

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

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

(b) The flow below shows the transmission of electricity from the power 
station to households.

power station          A                      B                  C              households

   What are A, B and C? Use the helping words below to fill in the 
following blanks.

   

  A: …………………………………….

  B: …………………………………….

  C: …………………………………….            [3]

(c) Explain why it is necessary to use a step-up transformer when 
transmitting electricity from a power station.

………………………………………………………………………………. 

………………………………………………………………………………. 

………………………………………………………………………….. [1]

transmission lines

step-down transformer

step-up transformer

circuit breaker
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7 Ethan made a model of the human respiratory system as shown below.

(a) What happens to the balloons when the rubber sheet is pulled 
downwards?

[1]

(b) The bell jar represents the ribcage.

Explain why the bell jar is not a good representation of the 
ribcage.

[1]

(c) The balloons represent the lungs.

What is found in the lungs, but not shown by the balloons?

[1]

KiasuExamPaper.com

 
509



17

8 Two bronchi are shown below.

(a) State two differences between the healthy and unhealthy 
bronchus.

1.

2. [2]

(b) Suggest a symptom suffered by a person with unhealthy bronchi.

[1]

(c) Name the substance in cigarette smoke which caused the problems 
shown in the unhealthy bronchus.

[1]

‘ 
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9 The graph below shows the amount of undigested food in Tom’s digestive 
system.  

(a) Did Tom eat food that contains starch?

[1]

(b) Which part of the digestive system is most of the food digested? 

[1]

(c) Explain why the amount of undigested food stays constant through 
the gullet.

[1]

(d) There is still undigested food remaining in the large intestine.

(i) Name a food substance which is undigested in the large 
intestine.

[1]

(ii) What happens to the undigested food in the large intestine?

1
.
2
. [2]
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10 The diagram below shows a slash-and-burn farming method practiced in 
some countries. 

(a) Fill the boxes in the diagram using the following:         [1]

  - Dried plant matter are burnt. 
  - Trees or crops are cut down and dried to clear land.
  - Crops are grown on the ashes. 

(b) State one negative impact of this farming practice on:

(i)      the environment,              [1]

_____________________________________________________

(ii)     living things.              [1]

_____________________________________________________

END OF PAPER
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ST. PATRICK'S SCHOOL
END OF YEAR EXAMINATIONS 2017 

SUBJECT : SCIENCE 5148 DATE : Oct 2017

LEVEL : SECONDARY 3 Normal Technical DURATION : 1 H 30 Mins

Section A [Total 25m]

1. B 11. A 21. B
2. A 12. B 22. B
3. B 13. C 23. C
4. B 14. D 24. C
5. D 15. A 25. B
6. C 16. A
7. A 17. B
8. C 18. A
9. A 19. B
10. C 20. C

Section B [Total 45m]

1 (a) (i) Gravitational potential energy only [1] [4]
(ii) Gravitational potential energy and kinetic energy [1]

(iii) Kinetic energy [1]
(b) The pendulum have same total amount of energy at A and D [1]

2 (a) Wave 3 [1] [3]
(b) Wave 2 [1]
(c) 4 cm [1]

3 [3]
wave use

microwave television remote control devices

infra-red baggage scanners at airport

ultra-violet sterilisation of drinking waters

X-rays satellite communication
[All correct 3 marks; 2-3 correct 2 marks; 1 correct 1 mark]

4 (a) Straight line from origin,  correct Scale , Points , Line –each [1] [3]        [8]
(b) Average speed = total distance / total time

= 100 / 50 [1)]
= 2 m/s [1]

[2]

(c) 0 m/s2 [1]
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(d) Constant speed [1] of 2 m/s [1] [2]

5 (a) A : 12kWh, $2.40 [2] [6]
B : 12kWh, $2.40 [2]

(b) Washing machine A [1]
It uses less energy per hour [1]

6 (a)

(b)

A device that converts low voltage to high voltage
A – step-up transformer
B – transmission lines
C – step-down transformer

[1] [5]
[1]
[1]
[1]

(c) Stepping up increase the voltage of the electricity being
transmitted from the power station and hence reduce
energy loss.

[1]

7       (a) The balloons expand / inflate [1] [3]
(b) The ribcage moves while the jar does not [1]
(c) Air sacs / alveoli / bronchioles [1]

8      (a) Any two of the following (must be comparison):
Unhealthy bronchus has:
Smaller airway than healthy bronchus
More mucus than healthy bronchus
Inflammed/swollen walls while healthy bronchus does not have

[2] [4]

(b) Any one of the following:
Swelling and pain in throat
Shortness of breath
Bad continuous cough
Fatigue / tired all the time

[1]

(c) Tar / irritants [1]

9     (a) Yes [1] [6]
(b) Stomach [1]
(c) no digestion of food [1]
(d) (i)     Dietary fibre / Fibre [1]

(ii) Stored in rectum
Passed out of body through anus

[1]
[1]

10   (a) Top All 3 correct - [1] [3]
- Trees or crops are cut down and dried to clear land.
Middle
- Dried plant matter are burnt.
Bottom
- Crops are grown on the ashes.

(b) (i) haze/ soil erosion [1]
(ii) loss of habitat/ breathing difficulties [1]

End
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C – step-down transformer [1]

(c) Stepping up increase the voltage of the electricity beinggg
transmitted from the power station and hence reduce
energy loss.
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7       (a) The balloons expand / inflate [[[[[[111111]]]]]] [3]
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(b) Any one of the following:
Swelling and pain in throat
Shortness of breath
Baad continuous cough
Fatigue / tired all the timeme

[1]

(c) Tar / irritants [1]
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1 What type of energy is possessed by a stretched rubber band?

A chemical potential energy

B elastic potential energy 

C gravitational potential energy

D thermal energy

2 What is the energy conversion in the brakes when a moving car slows down during 
braking?

A chemical potential energy is converted to thermal energy

B kinetic energy is converted to elastic potential energy 

C kinetic energy is converted to thermal energy 

D thermal energy is converted to kinetic energy

3 Which source of energy is non-renewable?

A fossil fuel

B hydropower

C sun

D wind

4 Which action does not involve any conversion of energy?

A a plate resting at the edge of a table 

B a speaker at full volume resting on a table 

C a spinning ball

D a stationary train flashing its lights

brakes
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5 Which device is capable of transforming electrical energy into light, sound, kinetic and 
thermal energy?

A a computer keyboard 

B a mobile phone

C a portable battery 

D a torchlight

6 The unit for frequency of a wave is

A amperes.

B centimetres.

C hertz.

D joules.

For questions 7 and 8, refer to the diagram showing a source producing a wave motion. 

7 What wave is produced by the source?

A radio wave 

B rope wave 

C sound wave

D water wave

direction of wave motion

source

direction of vibration
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8 What does the wave transfer as it moves in the direction of wave motion?

A air

B energy

C matter

D particle

9 Which wave allows plants to carry out photosynthesis?

A infrared

B microwaves

C ultraviolet

D visible light

10 Which wave has the highest frequency?

A gamma

B microwaves

C ultraviolet waves

D x-ray

11 Friction is a force that 

A causes an object to move faster.

B changes the mass of an object.

C changes the weight of an object.

D opposes the motion of an object.
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12 Which situation shows that friction is useful? 

A a car engine that has parts that are in contact with each other

B a car trying to slow down before a red light

C a jet fighter trying to fly faster

D a person trying to ski down a mountain as fast as possible

13 The diagram below shows two students, Paul and Peter, pulling on a stationary object, 
W, on a smooth base. What is the net force acting on W?

A 90 N to the left

B 90 N to the right

C 190 N to the left

D 190 N to the right

14 Study the diagram below.

What is the correct length of the pencil?

A 27.0 cm

B 28.0 cm

C 48.0 cm

D 48.5 cm

Paul 
(140 N)

Peter
(50 N)W
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15 Diagram 1 shows a measuring cylinder which contains water. Subsequently, three 
metal balls are totally immersed in the same cylinder as shown in diagram 2.

What is the volume of each ball? 

A 1 cm3

B 3 cm3

C 6 cm3

D 9 cm3

16 Which circuit symbol is for a fixed resistor?

A

B

C

D

diagram 1 diagram 2
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17 Why is it important to earth the metal case of a washing machine?

A to act as a thermostat

B to prevent the fuse blowing

C to prevent the element burning out

D to protect users against a possible electric shock

18 A circuit breaker is usually fitted to an electrical circuit.  Why is this so?

A it acts as an earth for the circuit

B it allows more power to be used in the circuit

C to prevent an excessive amount of current from flowing through the circuit

D to reduce the resistance of the circuit

19 What is the greatest danger of an electric cable carrying too much current?

A appliances receive insufficient power

B appliances stop working

C electric shock occurring

D fire breaking out

20 Which group of electrical appliances depend on the heating effect of electricity?

A iron, oven, CD player

B iron, radio, lamp

C kettle, toaster, oven

D television, kettle, iron
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21 Step-up transformers are used in the transmission of electrical energy across large 
distances. What is the purpose of these transformers?

A to decrease the voltage and decrease the current

B to decrease the voltage and increase the current

C to increase the voltage and decrease the current

D to increase the voltage and increase the current

22 What material is the core of a transformer made of?

A bronze

B copper 

C iron

D silver

23 Which energy conversions do not occur in fossil-fuel power stations?

A chemical potential energy → heat energy

B heat energy → kinetic energy

C heat energy → chemical potential energy

D kinetic energy → electrical energy

KiasuExamPaper.com 
524



10

For questions 24 and 25, use the diagram of a transformer as shown below.

24 Which of the following statement regarding the above transformer is correct?

A The current flows through the coils from the input to the output.

B The current flows through the coils from the output to the input.

C The transformer can be found at substations near homes and offices.

D The transformer can be found at power stations before electricity is transmitted 
through cables. 

25 The transformer shown in the diagram above has 800 turns in the primary coil, 400 
turns in the secondary coil and the input voltage is 400 V. Calculate the output voltage 
of the transformer.

A 200 V

B 400 V

C 1200 V

D 1600 V

input output
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26 Henry would like to investigate how different conditions affect the rate of 
photosynthesis carried out by a hydrilla water plant. The diagram below shows an 
experiment set up using hydrilla water plant to investigate the rate of photosynthesis. 

Which condition will result in the least number of bubbles and what gas are in these 
bubbles?

amount of light gas in the bubbles

A bright oxygen

B bright carbon dioxide

C dim oxygen

D dim carbon dioxide

27 A rare plant has to be moved from a building site to a safer place. The plant only grows
in slightly alkaline soil.

What could the pH of the soil in the safer place be?

A pH 2

B pH 6

C pH 8

D pH 12

28 An unwanted effect of using pesticide on crops would be

A acid rain.

B increasing crop yield.

C killing of pests.

D polluting water sources.

bubbles of gas

water

hydrilla water plant
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29 Which indicator test would give the most accurate reading when measuring the pH of 
soil?

A digital pH meter

B litmus paper

C red cabbage solution

D universal indicator

30 What is the main reason why farmers use the slash-and-burn agriculture method?

A Burning the land kills all weeds and pests.

B It is a cheap and fast way to clear land.

C It is a way to regulate plant growth.

D The smoke from the burning creates haze.

31 What is the chemical process that occurs when toothpaste is used to prevent tooth 
decay?

A combustion

B filtration

C neutralisation

D photosynthesis

32 Which of the following does not involve a chemical change?

A a piece of meat decaying

B a plant photosynthesising

C a puddle of water evaporating

D an iron nail rusting
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For questions 33 and 34, please refer to the equation below.

The equation below represents one type of reaction of an acid.

Nitric acid + Sodium hydroxide P + Q

33 Which substances listed in the reaction above has a pH value of more than 7?

A nitric acid

B P

C Q

D sodium hydroxide

34 Equal volumes of nitric acid and sodium hydroxide have been added and the reaction is 
allowed to complete.

What would the final pH of the mixture?

A 5

B 7

C 9

D 11

35 Which of the following activities can contribute to obesity?

A drinking excessive amounts of sweet drinks

B drinking mineral water 

C eating many types of fruits in moderation

D taking drugs as prescribed by a doctor
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36 Which food test is suitable to detect proteins in food?

A biuret’s test 

B iodine test 

C litmus paper test

D oil blot test

37 What could consuming too much fats in a person’s diet lead to?

A diabetes

B high blood pressure

C obesity

D skin cancer

38 Which observation below show food spoilage?

A apples immediately turning brown when exposed to air 

B bread turning brown when baked in oven

C mould appearing on bread

D strawberries taste sour

39 What causes milk to turn sour?

A alkalis

B bacteria

C salt

D sugar 
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40 Which is the best method to keep raw meat for even longer periods of time?

A keep it in an air tight container and place on the table 

B keep in vacuum packaging and store in the freezer

C place it in the refrigerator

D put salt on the surface of the meat and leave it on the table
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Answer all the questions in this paper in the spaces provided.

1 The diagram below shows a “power bank” which is used to charge mobile 
phones. This power bank is labelled as “10000 mAh” which means that it will 
have a total stored energy of 180000 J at full capacity. 

(a) State the conversion of energy when the power bank is charging a mobile 
phone.

………………. energy is converted to ………………. energy. [1]

(b) If a mobile phone uses 25000 J of energy for a full charge, calculate the 
number of times the power bank can be used to fully charge the mobile 
phone.

answer = times [1]

(c) If the power bank takes 30 minutes to fully charge a mobile phone, calculate 
the power of the power bank.

power = W [1]

10000 mAh
power bank
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2 Use a straight line to connect each wave to its use.

wave                         use

infra-red ● ● satellite communications

microwave ● ● sterilisation of drinking water

ultra-violet ● ● television remote control devices

X-rays ● ● baggage scanners at airports [3]

3 (a) On the figure below, draw one cycle of a transverse wave that has an 
amplitude of 2 cm and a wavelength of 4 cm.

[1]

(b) This wave makes 1200 complete cycles in 6 seconds.

Calculate its frequency.

frequency = Hz [2]

displacement / cm

distance / cm
0

2

-2

2 4

4

-4
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4 A car starts from rest on an expressway and reaches 150 km/h in 0.5 hour.

(a) Calculate the acceleration of the car in km/h2.

acceleration = km/h2 [2]

(b) The car then travels further at a constant speed of 150 km/h for the next two 
hours.

Complete the following distance-time graph of the car for this part of the 
journey.

[1]

(c) Calculate the total distance travelled by the car for the part of the journey in 
(b).

total distance travelled = km [2]

distance / km

time / hours

150

2 4

300

1 30
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5 A circuit is shown below.

(a) Draw an ammeter in the diagram to measure the current flowing through the 
bulb.

[1]

(b) Draw a voltmeter in the diagram to measure the potential difference across 
the bulb.

[1]

(c) How many cells are there in the circuit?
cells [1]

(d) State the name for the arrangement of resistor, bulb and cell in the circuit?

[1]

(e) The bulb in the circuit has a resistance of 2 Ω.

Calculate the resistance of the resistor if the total resistance of the circuit is 
4.5 Ω.

resistance of the resistor = Ω [2]

(f) A similar resistor is connected in parallel to the resistor in the circuit.

How would happen to the brightness of the bulb?

[1]
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6 The diagram shows the inside of a three pin mains plug.

(a) Complete the table.

wire name colour
A brown

B neutral

C green and yellow [3]

(b) State the function of X.

[1]

(c) The figure below shows a double insulating wire with two layers of insulation.

What is the function of the two layers of insulation?

[1]

B
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(d) The table below shows some appliances and the current they use.

Choose the suitable fuse for each appliance with the most suitable rating 
from those listed below.

1 A 3 A 5 A 10 A 13 A

appliance current use fuse rating
refrigerator 4 A

kettle 8 A [2]

7 (a) Give two reasons why sources of food must be increased and improved.

1.

[1]

2.

[1]

(b) Give two ways in which food production can be improved.

1.

[1]

2.

[1]
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8 Study the cartoon drawing below.

(a) How will the fertilizers thrown by the man affect the waterways?

[1]

(b) Describe and explain how the effect mentioned in (a) affects the marine 
plants in the waterways?

[2]

(c) What would happen to the population of fishes in the waterway?

[1]

I will be 
hungry!
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9 The diagram shows part of a river into which sewage is being pumped.

(a) How will the sewage affect the river?

[1]

(b) Arrange the positions according to the possible amount of bacteria they may 
contain.

least amount of bacteria                      greatest amount of bacteria

[1]

10 The diagram shows the result from a separation technique applied to a food 
sample to detect several food colourings.

(a) Name the separation technique used to separate the food dyes.

[1]

Wblue 
dye

yellow 
dye

purple
dyeX W

sewage pumping 
station

river
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(b) Deduce which food colourings does W contain?

[1]

(c) X contains purple and yellow dyes.
In the same diagram, draw the missing spots for X. [2]

11 The table below shows a universal indicator colour chart.

pH 1, 2 3, 4 5, 6 7 8, 9, 10 11, 12 13, 14

colour red orange yellow green blue-green green violet

State the colour of the indicator in

(a) detergent

(b) orange juice

(c) pure water

(d) stomach juice [4]

12 The diagram below shows calcium carbonate added to a food acid.

(a) Bubbles are observed as calcium carbonate reacts with the food acid.

Name the gas produced.

[1]

calcium carbonate

food acid
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(b) Suggest a suitable test for the gas. 

[1]

13 The following is a food label of a cup of instant noodles.

Nutritional Facts
Per 1 cup (65g) Daily Value

Amount
Calories 320
Fat 15 g
Saturated Fat 7 g
Trans Fat 0 g
Cholesterol 0 mg
Sodium 1500 mg 62 %
Carbohydrate 39 g 13 %
Fibre 1 g 4 %
Sugars 3 g
Protein 7 g
Vitamin A 0 %
Calcium 0 %
Vitamin C 0 %
Iron 10 %

Below is a table of the Recommended Daily Values of a diet.

food component *Daily Values
total fat 65 g

saturated fat 20 g
cholesterol 300 mg

sodium 2400 mg
total carbohydrate 300 g

dietary fibre 25 g

(a) Calculate the percentage Daily Value (%DV) for total fat.

%DV = % [2]

*Percent Daily Values are based on a 2,000 calorie diet.

KiasuExamPaper.com 
542



13

(b) If the nutrition label is for a 2000 calories diet, calculate the percentage of 
daily calorie intake if a single serving of the noodles is consumed.

%DV = % [2]

(c) Calculate the minimum number of cups of instant noodles that would have to 
be consumed per day for the total calories to exceed the recommended daily 
value of 2000 calories?

cup(s) [2]

(d) State how excessive consumption of salt will affect our health?

[1]

(e) Based on the nutritional facts, state one other possible health problem one 
might experience if he/she takes too many cups of instant noodles.

[1]

14 (a) Give two reasons why food needs to be preserved.

1.

2.

[2]
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14

(b) Give two ways to reduce microbial activity in food.

1.

2.

[2]
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Swiss Cottage Secondary School 
2017 3NT Science SA2 Examination 
Mark Scheme 

Section A

1 2 3 4 5 6 7 8 9 10
B C A A B C B C D A

11 12 13 14 15 16 17 18 19 20

D B A A C A D C D C

21 22 23 24 25 26 27 28 29 30

C C C C A C C D A B

31 32 33 34 35 36 37 38 39 40

C C A B A A C C B B
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12 13 14 15 11161616161616166616166616661616661616666161616616666666666666666666666666661666666666666666666666666661666666666666666661661 17 18
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22 23 24 25 266666666666666666 2727 28
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Paper 2 (60m)

Question Mark Scheme Marks Markers Comments

1 a) 
chemical potential energy is converted to electrical energy.

1

b)

answer =

= 180000 / 25000
= 7.2 times

M1
A1

c) 25000 / (30 x 60)
= 13.9 W 

M1 
A1 

2 a) wave use

infra-red satellite communications

microwave sterilisation of drinking water

ultra-violet television remote control devices

X-rays baggage scanners at airports

4 correct : 
3m

2 correct : 
2m

1 correct: 
1m

energy used to fully charge the mobile phone

total energy stored by the power bank
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M1M1
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4 correct : 
3m

2 correct : 
2m

1 correct: 
1m

energy used to fully charge the mobile phone

total energy stored by the power bank
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3 a) A1

b) speed = distance / time
= 4 cm / 0.5s
= 8 cm/s

M1
A1

4 a) acceleration
= 150 / (1/2)
= 300 km/h2

M1
A1
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A1A1

speedd = distance / time
= 4 cm / 0.5s
= 8 cm/s

M1
A1

acceleration
= 150 / (1/2)
= 300 km/h2

)) M1
A1
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b) A1

c) total distance travelled
= 150 x 2
= 300 km

M1
A1

5 a) A1 Accept any point along the 
circuit(in series w components)

A 

KiasuExamPaper.com

b) A1

c) total distance travelled
= 150 x 2
= 300 km

M1
A1

5 a) A1

A
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b) A1

c) 1 A1

d) series A1

e) 4.5 – 2
= 2.5 Ω

M1
A1

f) The bulb becomes brighter. A1

6 a) wire name colour

A LIVE brown

B neutral BLUE

C EARTH green and yellow

3

b to limit the current flowing in the circuit A1

c provide another safe layer in case the outer layer is damaged. A1

d appliance current use fuse rating

refrigerator 4 A 5A

2

V 
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kettle 8 A 10A

7 a) increase world population
smaller land for farming

A1
A1

b) 1) Intensive Production Methods for Crops, Fish and farm animals.
2) Improving plant and animal varieties

A1
A1

8 a) increase population of algae A1

b) algae will block sunlight 
marine plants cannot make food / photosynthesize

A1
A1

c) population of fishes would decrease A1

9 a) increase the amount of bacteria A1

b) A1

10 a) chromatography A1

b) blue A1

1   4   3   2
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kettle 8 A 10A

a) increase world population
smaller land for farming

AAAA11
AA1
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2) Improving plant and animal varieties

AAAA1
AAA1

a) increase population of algae AA1

b) algae will block sunlight 
marine plants cannot make food / phohototosyyntn heesize

AA1
AA1

c) population of fishes would decrease AA1

a) increase the amount of bacteria AA1

b) AA1

a) chromatogrgrapaphyhy A1

b) blue A1

1   44  3   2
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c) A1

d) blue A1

11 a) violet A1

b) yellow A1

c) green A1

d) red A1

12 a) carbon dioxide A1

b) produces ppt when passed through limewater / limewater turns chalky A1

KiasuExamPaper.com
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13 a) (15g / 65g) x 100%
= 23.1%

M1
A1

b) 32/2000 x 100%
=1.6%

M1
A1

c) 2000/32 or 100%/1.6%
= 62.5 cups

M1
A1

d) leads to high blood pressure A1

e) obesity(due to fat) A1

14 a) To keep the nutritional characteristics of the food
To keep the appearance of the food
To extend the expiry date of the food.

2

b) Lowering the pH condition of food
High temperature treatment
Low temperature treatment and storage
Reducing the water content
Reducing the oxygen supply

2
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13 a) (15g / 65g) x 100%
= 23.1%

M1
AA1

b) 32/2000 x 100%
=1.6%

M1
AA1

c) 2000/32 or 100%/1.6%
= 62.5 cups

M1
AA1

d) leads to high blood pressure AA1

e) obesity(due to fat) AA1

14 a) To keep the nutritional characteristics of the food
To keep the appearance of the food
To extend the expiry date of ttheh  food.d

2

b) Lowering the pH condition of ffooood
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Reducing the oxygen supplyy

2

 
552


	Kiasu ExamPaper
	Bartley SA2
	CHIJ St Joseph SA2
	Commonwealth SA1
	Crest SA2
	Deyi SA2
	Fuhua SA2
	Gan Eng Seng SA1
	Geylang Methodist SA1
	Hillgrove SA2
	Holy SA2
	Hua Yi SA1
	Jurong West SA2
	Kent Ridge SA1
	Marsiling SA1
	Regent SA2
	St Hilda SA1
	St Hilda SA2
	St Patrick SA2
	Swiss Cottage SA2



