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INSTRUCTIONS

• There are forty questions on this paper. Answer all questions.

• For each question there are four possible answers A, B, C and D. Choose the one you consider 
correct and record your choice in soft pencil on the multiple choice answer sheet.

• Follow the instructions on the multiple choice answer sheet.

• Write in soft pencil.

• Write your name, centre number and candidate number on the multiple choice answer sheet in the 
spaces provided unless this has been done for you.

• Do not use correction fluid.

• Do not write on any bar codes.

• You may use a calculator.

INFORMATION

• The total mark for this paper is 40.

• Each correct answer will score one mark.

• Any rough working should be done on this question paper.

• The Periodic Table is printed in the question paper.

1 Which statement describes why carbon dioxide diffuses from the blood into the alveoli? [1]

A The carbon dioxide concentration in the alveoli is greater than the oxygen concentration in 

the blood.

B The carbon dioxide concentration in the alveoli is greater than the concentration of carbon 

dioxide in the blood.

C The carbon dioxide concentration in the blood is greater than the concentration of carbon 

dioxide in the alveoli.

D The carbon dioxide concentration in the blood is greater than the oxygen concentration in 

the alveoli.

2 Which chemical test reagent would identify the substance from which enzymes are formed? [1]

A Benedict’s solution

B biuret reagent

C ethanol

D iodine solution
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3 Which raw materials are necessary for photosynthesis? [1]

carbon dioxide oxygen water

A yes yes yes

B yes yes no

C yes no yes

D no yes yes

4 The diagram shows some of the organs of the human digestive system.

Which labelled organ is the colon? [1]

5 The diagram shows the human lungs.

Which row correctly identifies structures 1, 2, 3 and 4? [1]

1 2 3 4

A trachea larynx bronchi bronchioles

B larynx bronchioles bronchi trachea

C larynx trachea bronchi bronchioles

D bronchi trachea larynx bronchioles
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6 Which organ breaks down lactic acid? [1]

A kidney

B liver

C pancreas

D stomach

7 Which statement describes a vein? [1]

A It has thick walls, no valves and carries blood away from the heart.

B It has thick walls, valves and carries blood under high pressure.

C It has thin walls, no valves and carries blood under high pressure.

D It has thin walls, valves and carries blood back to the heart.

8 What is a substance which modifies or affects chemical reactions in the body? [1]

A drug

B glycerol

C platelet

D urea

9 Where is the central nervous system (CNS) located? [1]

A brain and heart

B brain and spinal cord

C feet and heart

D feet and spinal cord

10 The diagram shows a section through the human female reproductive system.

Which structures are the normal site of fertilisation and the site of gamete formation? [1]

normal site of site of gamete

fertilisation formation

A 1 2

B 2 3

C 3 4

D 4 5
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11 Bacteria are used in biotechnology.

What are the reasons for this? [1]

1 There are many different types of bacteria.

2 They are very large in size.

3 They can make complex molecules.

4 They reproduce rapidly.

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4

12 Why is the release of plastic waste into the environment a problem? [1]

1 All plastic waste is biodegradable.

2 Plastic waste can be eaten by animals.

3 Some plastic waste can release toxins.

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only

13 Which process in the carbon cycle may indicate the activity of decomposers? [1]

plant

C

D

B CO2 animal

tractor A

fossil fuel

14 The element bromine has a melting point of –7 °C and a boiling point of 59 °C.

During which changes of state of bromine do the particles move closer together? [1]

W X
solid liquid gas

Y Z

A W and X B X and Y C Y and Z D W and Z
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15 The chromatogram shows an unknown substance Y compared to four known substances.

What is Y? [1]

Y A B C D

16 Which statement about an atom is always correct? [1]

A The number of protons is the same as the number of neutrons.

B The number of protons is the same as the number of electrons.

C The number of protons is more than the number of electrons.

D The number of protons is less than the number of neutrons.

17 Which dot-and-cross diagram represents the outer electrons in a nitrogen molecule? [1]

A B C D

N N N N N N N N

18 Dilute sulfuric acid reacts with aqueous sodium carbonate to make aqueous sodium sulfate, 

carbon dioxide and water.

Which row shows the state symbols for the reactants and the products? [1]

dilute
sulfuric acid

aqueous
sodium carbonate

aqueous
sodium sulfate

carbon dioxide water

A (aq) (aq) (aq) (g) (aq)

B (aq) (aq) (aq) (g) (l)

C (l) (aq) (aq) (g) (aq)

D (l) (aq) (aq) (g) (l)

19 The equation for the decomposition of calcium carbonate is shown.

CaCO3 → CaO + CO2

Which mass of calcium oxide is produced from 10.0 g of calcium carbonate? [1]

A 4.4 g B 5.0 g C 5.6 g D 10.0 g
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20 Solid citric acid is added to aqueous sodium carbonate.

The mixture is stirred and the temperature of the mixture is measured for 4.0 minutes.

The results are shown.

30

25

20

15
temperature

/ °C
10

5

0
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

–5
time / minutes

Which statement about the reaction is correct? [1]

A The reaction is endothermic.

B The reaction is exothermic.

C The reaction started after 1.5 minutes.

D The reaction transfers thermal energy to the surroundings.

21 A large piece of limestone (CaCO3) is reacted with hydrochloric acid.

CaCO3 + 2HCl → CaCl 2 + H2O + CO2

Which change to the reaction conditions increases the rate of this reaction? [1]

A Decrease the concentration of the acid.

B Decrease the temperature by 10 °C.

C Double the volume of acid used.

D Grind up the limestone into a fine powder.

22 When sulfur dioxide dissolves in water, an acidic solution is formed.

Which ions cause the solution to be acidic? [1]

A hydrogen ions

B hydroxide ions

C oxide ions

D sulfate ions
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23 Elements in Group VII of the Periodic Table are known as the halogens.

The elements exist as covalent molecules.

Which word describes these molecules? [1]

A alkaline

B diatomic

C organic

D unreactive

24 Which statements about the uses of aluminium are correct? [1]

1 It is used in the manufacture of aircraft because it has a low density.

2 It is used in the manufacture of aircraft because it is a good conductor of electricity.

3 It is used in the manufacture of overhead power cables because it has a low 

density.

4 It is used to make food containers because it is a good conductor of electricity.

A 1 and 2 B 1 and 3 C 2 and 3 D 2 and 4

25 Metal P does not react with water but it does react slowly with dilute hydrochloric acid.

Metal Q reacts rapidly with cold water.

Metal R does not react with dilute hydrochloric acid.

Metal S reacts slowly with cold water but it reacts rapidly with steam.

Which row lists the metals in order of decreasing reactivity? [1]

most least
reactive reactive

A Q P S R

B Q S P R

C R P S Q

D R S P Q

26 Fraction M and fraction N are obtained by the fractional distillation of petroleum.

Fraction M is collected higher up the fractionating tower than fraction N.

Fraction M is used as a lubricant.

Which statement about fraction N is correct? [1]

A It has a lower boiling point than M.

B It is used as a fuel for cars.

C It is used as aircraft fuel.

D It is used for making roads.
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27 Which statement about alkene molecules is correct? [1]

A They are able to add to each other to produce polymers.

B They are saturated.

C They contain carbon, hydrogen and oxygen atoms.

D They only have single bonds between the atoms.

28 The speed–time graph shows the motion of a body.

Which part of the graph shows the body at rest? [1]

speed

D

C

B

A
0

0 time

29 The table shows the gravitational field strengths on the surface of four different planets.

planet

gravitational

field strength
N / kg

Jupiter 24.8

Neptune 11.2

Saturn 10.4

Uranus 8.7

On which planet does an object of mass 25 kg have a weight of 280.0 N? [1]

A Jupiter

B Neptune

C Saturn

D Uranus
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30 The table shows the densities and the masses of four different blocks of metal.

Which block has the greatest volume? [1]

density mass

g / cm
3

/ g

A 3 7

B 8 16

C 19 57

D 21 54

31 A force is applied to an object on a frictionless surface. The force produces an acceleration of 3 

m / s
2
.

What are possible values for the applied force and for the mass of the object? [1]

force / N mass / kg

A 2 5

B 2 6

C 5 2

D 6 2

32 A crane has a motor that is used to lift a load. The motor uses diesel oil as fuel.

crane

load

motor

Which energy transfers occur as the load is lifted? [1]

A chemical to gravitational potential to kinetic

B chemical to kinetic to gravitational potential

C kinetic to chemical to gravitational potential

D kinetic to gravitational potential to chemical
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33 When boiling water is poured quickly into a cold glass jar, the glass jar may crack.

Why is this? [1]

A Glass is a good conductor of heat making the glass jar expand too quickly.

B Glass is a good radiator of heat making the glass jar expand too quickly.

C Glass is a poor conductor of heat making the inside of the glass jar expand faster than the 

outside.

D Glass is a poor radiator of heat making the inside of the glass jar expand faster than the 

outside.

34 Which row gives an example of a transverse wave and gives the direction of particle vibration?

[1]

example of a
transverse wave

direction of particle vibration

A sound waves at right angles to the direction of energy transfer

B sound waves parallel to the direction of energy transfer

C water waves at right angles to the direction of energy transfer

D water waves parallel to the direction of energy transfer

35 Which statement is correct for electromagnetic radiation in a vacuum? [1]

A The radiation with the highest frequency travels at the greatest speed.

B The radiation with the lowest frequency travels at the greatest speed.

C The radiation with the highest frequency has the longest wavelength.

D The radiation with the lowest frequency has the longest wavelength.

36 A charge of 20 C passes through a resistor in a time of 50 s.

What is the current in the resistor? [1]

A 0.4 A B 0.4 V C 1000 A D 1000 V
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37 The diagram shows part of an electrical circuit. The symbol for the meter is incomplete.

Q
+ –

P

meter

The meter measures potential difference.

What are the names of components P, Q and the meter? [1]

P Q meter

A fuse resistor ammeter

B fuse resistor voltmeter

C resistor fuse ammeter

D resistor fuse voltmeter

38 Four kettles have different power ratings.

The energy transferred to thermal energy in a given time for each kettle is shown in the table.

Which kettle has the highest power rating? [1]

energy
transferred / J

time / s

A 1000 2

B 3000 2

C 4000 5

D 6000 5

39 What does the nucleus of an atom of carbon contain? [1]

A neutrons only

B protons only

C protons and electrons only

D protons and neutrons only

40 Which row correctly compares the mass and the type of charge of an alpha particle with the 

mass and the type of charge of a beta particle? [1]
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mass of an alpha particle type of charge of an alpha particle

A larger than a beta particle opposite to a beta particle

B smaller than a beta particle opposite to a beta particle

C larger than a beta particle same as a beta particle

D smaller than a beta particle same as a beta particle
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