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DO NOT WRITE IN ANY BARCODES. 

 

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 separate Answer Sheet. 
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Any rough working should be done in this booklet. 
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1 Cells contain structures V, W, X, Y and Z. Each structure has a specific function as shown in the 
table. 

 

structure function 

V strengthens and supports the cell 

W absorbs light energy 

X is where chemical reactions take place 

Y controls the activities of the cell 

Z controls what enters and leaves the cell 

 
Which pair of structures are not found in an animal cell? 

A V and W B V and Z C W and X D X and Y 
 
 
2 Which statement describes osmosis? 

A The passage of water molecules from a region of their higher concentration to a region of 
their lower concentration through a partially permeable membrane. 

B The passage of water molecules from a region of their higher concentration to a region of 
their lower concentration through a permeable membrane. 

C The passage of water molecules from a region of their lower concentration to a region of their 
higher concentration through a partially permeable membrane. 

D The passage of water molecules from a region of their lower concentration to a region of their 
higher concentration through a permeable membrane. 

 
 
3 What is the name of the group of proteins which act as catalysts in biological reactions? 

A amino acids 

B carbohydrates 

C enzymes 

D hormones 
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4 A pupil investigates how minerals affect plant growth. He sets up four solutions as shown in the 
diagram. 

 
In which solution would the plant be unable to make amino acids and proteins? 

 

solution with

nitrogen,

phosphorus and

potassium

A B C D

solution

without

nitrogen

solution

without

phosphorus

solution

without

potassium

 
 
 
5 In which part of the alimentary canal does both digestion and absorption occur? 

A colon 

B ileum 

C rectum 

D stomach 
 
 
6 Why do plants wilt? 

A Sugars are made by photosynthesis faster than water is lost by transpiration. 

B Sugars move down the phloem faster than water is absorbed through root hair cells. 

C Water is lost by transpiration faster than water is absorbed by root hair cells. 

D Water moves up the xylem faster than sugars move down the phloem. 
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7 The diagram shows a human heart. The four valves in the heart are labelled V, W, X and Y. 
 

W
X

Y

V

 
 

What is the state of the valves when blood leaves the heart through the arteries? 
 

 V W X Y 

A closed closed open open 

B closed open open closed 

C open closed closed open 

D open open closed closed 

 
 
8 During exercise, lactic acid may build up in muscles. 
 
 What is the cause of this build-up? 

A increased aerobic respiration in muscles 

B increased anaerobic respiration in muscles 

C increased blood flow to muscles 

D increased heat production in muscles 
 
 
9 How does the carbon dioxide and urea concentration in blood leaving the kidneys compare to 

that of blood entering the kidneys? 
 

 
carbon dioxide 
concentration 

urea 
concentration 

A higher higher 

B higher lower 

C lower higher 

D lower lower 
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10 Which muscle action causes light rays from a near object to be focused on the retina? 

A ciliary muscles contract 

B ciliary muscles relax 

C circular iris muscles contract 

D circular iris muscles relax 
 
 
11 Which descriptions of alcohol are correct? 
 

 
alcohol is a 
depressant 

is broken down 
by the liver 

A no no 

B no yes 

C yes no 

D yes yes 

 
 
12 Biologists link plants and animals in food chains and food webs according to the transfer of 

energy. 
 

What is the principal source of this energy? 

A photosynthesis 

B plants 

C respiration 

D sun 
 
 
13 Which row shows an example of each type of birth control? 
 

 chemical hormonal surgical 

A condom spermicide vasectomy 

B pill vasectomy condom 

C spermicide pill vasectomy 

D vasectomy condom pill 
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14 The diagram shows some laboratory apparatus. 
 

1 2 3 4 5

 
 

Which pieces of apparatus are needed to produce and collect pure water from seawater? 

A 1, 2 and 4 B 1, 4 and 5 C 2 and 5 D 3 and 5 
 
 

15 An atom of sodium is represented by Na
23

11
. 

 
Which statement about this atom is not correct? 

A The atom contains 11 electrons. 

B The atom contains 11 neutrons. 

C The atom contains 11 protons. 

D The nucleus of the atom contains 23 particles. 
 
 
16 The table shows the proton (atomic) numbers of three elements. 
 

element 
proton (atomic) 

number 

X 3 

Y 9 

Z 10 

 
Which statement about X, Y and Z is correct? 

A X and Y can combine to form a covalent compound XY. 

B X and Y can combine to form an ionic compound XY. 

C Y and Z can combine to form a covalent compound YZ. 

D Y and Z can combine to form an ionic compound YZ. 
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17 The diagram shows the structure of carbonyl dichloride (phosgene). 
 

C

Cl

Cl

O

 
 

Which ‘dot and cross’ diagram shows the arrangement of the outer electrons in a molecule of 
carbonyl dichloride? 

 

C O

A

Cl

Cl

C O

B

Cl

Cl

C O

C

Cl

Cl

C O

D

Cl

Cl

 
 
 
18 Sodium metal reacts with water to produce a solution of sodium hydroxide and hydrogen. 
 

Which equation is balanced and shows the correct state symbols? 

A Na(s)  +  H2O(l)  →  NaOH(aq)  +  H2(g) 

B Na(s)  +  H2O(aq)  →  NaOH(aq)  +  H2(g) 

C 2Na(s)  +  2H2O(aq)  →  2NaOH(aq)  +  H2(g) 

D 2Na(s)  +  2H2O(l)  →  2NaOH(aq)  +  H2(g) 
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19 Which statement about all acids is correct? 

A They contain both hydrogen and oxygen. 

B They give ammonia with an ammonium salt. 

C They have a pH value below 7. 

D They react with all metals to form hydrogen. 
 
 
20 The table shows the melting point and boiling point of some Group I elements. 
 

element 
melting point 

/ °C 

boiling point 

/ °C 

Li 180 1330 

K 64 774 

Rb 39 688 

 
Which row gives the melting point and boiling point of sodium? 

 

 
melting point 

/ °C 

boiling point 

/ °C 

A 58 750 

B 98 890 

C 102 1525 

D 196 1210 

 
 
21 What are the general physical properties of a metal? 
 

 
electrical 
conductor 

malleable 

A no no 

B no yes 

C yes no 

D yes yes 

 
 
22 Which statement about obtaining metals from their ores is not correct? 

A Copper is obtained from its ore by heating with carbon as it is more reactive than carbon. 

B Iron is obtained from its ore by carbon reduction as it is less reactive than carbon. 

C Less reactive metals are easier to obtain from their ores. 

D More energy is required to obtain a more reactive metal from its ore. 
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23 What is not a use of oxygen? 

A as an aid to respiration for people with breathing difficulties 

B in the manufacture of steel from iron 

C in the purification of water 

D in welding 
 
 
24 Ammonia is manufactured from hydrogen and nitrogen using the Haber process. 
 

Which conditions are used? 
 

 temperature / °C pressure / atm 

A 100 2 

B 100 200 

C 450 2 

D 450 200 

 
 
25 Six different names or formulae for organic compounds are listed below. 
 

ethane    CH3CH2CH3 

ethanol    CH3CH=CH2 

ethene    CH3CH2OH 
 

Which row shows the number of different compounds present in the list? 
 

 
number of 

different alkanes 
number of 

different alkenes 
number of 

different alcohols 

A 1 2 2 

B 1 3 2 

C 2 2 1 

D 2 3 1 

 
 
26 Decane is a hydrocarbon with the molecular formula C10H22. 
 

Which description of decane is correct? 

A saturated alkane 

B saturated alkene 

C unsaturated alkane 

D unsaturated alkene 
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27 The molecular formulae for four hydrocarbon molecules, W, X, Y and Z, are shown. 
 
 C3H6 C4H10 C3H8 C4H8 

 W X Y Z 
 

Which molecules change aqueous bromine from yellow-brown to colourless? 

A W and Y B W and Z C X and Y D X and Z 
 
 
28 Which row contains a suitable quantity and unit for measurements made using a micrometer and 

a measuring cylinder? 
 

 micrometer 
measuring 

cylinder 

A length in mm volume in cm3 

B length in m volume in m3 

C volume in cm3 length in mm 

D volume in m3 length in m 

 
 
29 The velocity of a moving car is constant during part of a journey. 
 

What is the acceleration during this time? 

A decreasing all the time 

B increasing all the time 

C increasing, then decreasing to zero 

D zero all the time 
 
 
30 The beam shown in the diagram is not balanced. The mass of the beam can be ignored. 
 

30 cm 20 cm

pivot

beam

20 g30 g

 
 

Which change does not balance the beam? 

A changing the 20 g mass to 45 g 

B changing the 30 g mass to 15 g 

C moving the 20 g mass to the right so that it is 45 cm from the pivot 

D moving the pivot 10 cm to the left 
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31 A car travels along a level road. 
 

P Q

 
 

At P, the car has 10 kJ of kinetic energy. 
 

Between P and Q the energy input from the petrol is 50 kJ, and the car loses 35 kJ of energy to 
the environment. 

 
What is the kinetic energy of the car at Q? 

A 5 kJ B 25 kJ C 45 kJ D 60 kJ 
 
 
32 Compared to a liquid in-glass laboratory thermometer, a liquid in-glass clinical thermometer has 

A a larger range and a higher sensitivity. 

B a larger range and a lower sensitivity. 

C a smaller range and a higher sensitivity. 

D a smaller range and a lower sensitivity. 
 
 
33 A path is made by laying concrete slabs on a cold day. Gaps are left between the slabs. 
 

concrete slabs

gaps between slabs  
 

On a hot day how does the size of each slab and the gaps between the slabs change? 

A The slabs and the gaps both become larger. 

B The slabs and the gaps both become smaller. 

C The slabs become larger and the gaps become smaller. 

D The slabs become smaller and the gaps become larger. 
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34 The diagram shows the outline of a water wave. 
 

1.5

1.0

0.5

0

depth of

water / cm

distance / cm

0 10 20 30

 
 

What are the values of the amplitude and the wavelength of the wave? 
 

 amplitude / cm wavelength / cm 

A 0.6 10 

B 0.6 20 

C 1.2 10 

D 1.2 20 

 
 
35 Which description of electromagnetic waves is correct? 

A longitudinal waves that can travel in a vacuum 

B longitudinal waves that cannot travel in a vacuum 

C transverse waves that can travel in a vacuum 

D transverse waves that cannot travel in a vacuum 
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36 The diagram shows a battery of e.m.f. 6 V connected to two resistors, P and Q. 
 

P

Q

6 V

 
 

When 2 C of charge passes round the circuit, 4 J of energy is dissipated in resistor P. 
 

How much energy is produced by the battery and how much energy is dissipated in resistor Q? 
 

 
energy produced by 

battery / J 
energy dissipated in 

resistor Q / J 

A 6 2 

B 6 4 

C 12 4 

D 12 8 

 
 
37 Current from an electrical source enters an arrangement of four branches at junction P. 
 

P

2 A

3 A

6 A
X

from

source  
 

What is the current in branch X? 

A 1 A B 3 A C 4A D 11 A 
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38 The simple generator shown contains brushes and slip rings. 
 

N S

brushes
slip rings

 
 

Which material is used for the brushes and what is the output from the generator? 
 

 brush material 
output from  

the generator 

A carbon a.c. 

B carbon d.c. 

C glass a.c. 

D glass d.c. 

 
 
39 Two nuclides of neon are represented by the symbols below. 
 

Ne
20

10
 Ne

22

10
 

 
One nuclide contains more particles than the other. 

 
What are these extra particles? 

A electrons 

B ions 

C neutrons 

D protons 
 
 

40 Which equation represents the decay of the nuclide Ra
226

88
 by the emission of an alpha-particle? 

A Ra
226

88
 → rF

262

87
 + alpha-particle 

B Ra
226

88
 → Ra

225

88
 + alpha-particle 

C Ra
226

88
 → Po

224

84
 + alpha-particle 

D Ra
226

88  → Rn
222

86  + alpha-particle 
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