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Instructions 

 

• There are THREE sections. You should attempt the questions in all sections. You are advised to 

spend no more than 30 minutes on each section. 

 

• There is a Periodic Table on the last page for your use. Important equations that you might 

need are printed in the relevant section of the question paper. 
 

• Graphs should be drawn in pencil. 

 

• Calculators are allowed. 

 

• Answer on the paper. Marks can be gained from showing your working in selected questions. 

 

• You are expected to write clearly and accurately throughout each of your answers.   

 

• The maximum number of marks for this paper is 91. 
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SECTION ONE: PHYSICS 

[31 marks] 

 
You may find these equations and data useful 

• Weight = mass x g 

• Voltage = current x resistance 

• Moment = force x perpendicular distance from the pivot 

• Force = mass x acceleration 

• Charge = current x time 

• Frequency of electromagnetic radiation (Hz) = speed of light (m/s) / wavelength (m) 

• Force = pressure x area 

 

  



3 

 

Multiple Choice Section 
 

Circle the letter that you believe is the correct answer. If you wish to change your mind, 

then place a cross through your original answer and then circle another letter. 

 

1. A plastic bottle contains 750cm3 of oil. The diagram shows the mass of the bottle 

being measured when it is full and then when it is empty. 

 

 
 

What is the density of the oil? 

 

A 0.80 g/cm3 

B 0.93 g/cm3 

C 1.10 g/cm3 

D 1.30 g/cm3 

 

[1 mark] 

 

 

 

2. Which material is a good electrical conductor? 

 

A glass 

B copper 

C rubber 

D wood 

 

 

[1 mark] 
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3. The diagram shows the pattern and direction of the magnetic field between two 

magnetic poles, X and Y. 

 

 
 

Which types of poles are X and Y? 

 

 X Y 

A N-pole N-pole 

B N-pole S-pole 

C S-pole N-pole 

D S-pole S-pole 

 

[1 mark] 

 

 

 

4. The journey shows the distance travelled by a car in each 2s time interval during a 

12s period of its journey. 

 

Time interval / s 0-2 2-4 4-6 6-8 8-10 10-12 

Distance travelled in 

time interval / m 
10 10 11 13 16 23 

 

 

Which statement describes the motion of the car? 

 

A moving with constant speed from 0-4s, followed by non-uniform 

acceleration 

B moving with constant speed from 0-4s, then uniform acceleration 

C at rest from 0-4s, then non-uniform acceleration 

D at rest from 0-4s, then uniform acceleration 

 

 

[1 mark] 
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5. A car moves along a level road. 

 

The diagram shows all of the horizontal forces acting on the car. 

 

 
 

Which statement is correct? 

 

A the car is slowing down 

B the car is speeding up 

C the car is moving at a constant speed 

D the car is moving backwards 

 

 

[1 mark] 

 

 

 

 

6. Which situation is an example of a force acting over a large area to produce a small 

pressure? 

 

A a builder hammering a nail into a piece of wood 

B a cook using a sharp knife to cut vegetables 

C a nurse pushing a needle into a patient’s arm 

D a soldier marching in flat-soled boots 

 

 

[1 mark] 
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7. A ray of light is reflected by a plane mirror. 

 

 
 

Which row shows the angle of incidence and the angle of reflection? 

 

 Angle of incidence Angle of reflection 

A P Q 

B P S 

C Q R 

D R S 

 

[1 mark] 

 

 

 

8. The diagram shows a burning candle. 

 

 
 

Which energy store is associated with the burning candle? 

 

A chemical 

B elastic 

C electrostatic 

D nuclear 

 

[1 mark] 
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9. A family goes on holiday in a car. To stop the journey being boring for the children, 

every half an hour they note down the distance they have travelled since they left 

home. They then plot the graph shown in Figure 9.1. 

 

 
Figure 9.1 

 

The first half hour and the last half hour of their journey are on small roads. The 

rest of the journey is on major roads. 

 

a. For how many hours were they travelling on major roads? 

 

____________________________________________________________________ 

 

[1 mark] 

b. How far did they travel: 

 

i. in total 

 

____________________________________________________________________ 

 

[1 mark] 

ii. on small roads 

 

____________________________________________________________________ 

 

[1 mark] 

iii. on major roads? 

 

____________________________________________________________________ 

 

[1 mark] 
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c. They had two refreshment stops whilst on the journey. 

 

On Figure 9.1, clearly mark where they had these stops. 

[1 mark] 

 

 

 

d. Apart from the times when they stopped, during which section of the 

journey was their speed slowest?  

 

Explain your answer. 

 

____________________________________________________________________ 

 

____________________________________________________________________ 

 

____________________________________________________________________ 

 

[2 marks] 

 

e. Calculate the average speed for the whole journey.  

 

Your answer must include the unit. 

 

Show your working clearly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Average speed = ______________________ 

 

Unit = ______________________ 

 

[4 marks] 
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10. Figure 10.1 shows a beam on a pivot. The beam is balanced at its centre of mass. 

 

 
Figure 10.1 

 

a. Figure 10.2 shows a weight of 2.5 N on one side of the beam. The beam is 

balanced by a weight of 1.5 N suspended by a thin string. 

 

 
Figure 10.2 (not to scale) 

 

i. Calculate the distance x from the pivot to the string. 

 

You should use the fact that, around a pivot: 

 

moment clockwise = moment anticlockwise 

 

Show your working, including the equation that you think is most 

appropriate. 

 

 

 

 

 

 

 

 

 

 

 

 

distance from pivot = _____________________________ 

 

[3 marks] 
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ii. Calculate the mass of the 2.5 N load. 

 

Show your working. 

 

 

 

 

 

mass = ____________________________ 

 

[2 marks] 
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11. Warships send pulses of sound, or pings that reflect off submarines. 

 

 
 

 

The speed of sound in water is approximately 1500m/s. 

 

 

a. If a warship was to receive a signal (a reflected ping) 1.4seconds after 

sending the pulses, how far away is the submarine? 

 

____________________________________________________________________ 

 

____________________________________________________________________ 

 

____________________________________________________________________ 

 

____________________________________________________________________ 

 

[3 marks] 
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b. Inside a submarine the pressure is 10N/cm2 which is the same as at the 

surface.  

 

The pressure of the water outside the submarine is 130N/cm2 

 

The hatch to enter the submarine from the outside has an area of 92cm2.  

 

What is the force acting on the outside of the hatch? 

 

Show your working. 

 

 

 

 

 

 

 

 

Force = _____________________ N 

 

[2 marks] 

 

 

c. The pressure in water increases by 0.80N/cm2 for every metre of depth. How 

deep is the submarine? 

 

Show your working. 

 

 

 

 

 

Depth = _______________________ m 

 

[2 marks] 

 

 

 

 

 

END OF SECTION 
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SECTION TWO: CHEMISTRY 

[30 marks] 

 
Multiple Choice Section 

 
Circle the letter that you believe is the correct answer. If you wish to change your mind, 

then place a cross through your original answer and then circle another letter. 

 

1. This particle model shows the particles in iron. 

 

 
 

What state does this particle model represent? 

 

A Gas 

B Liquid 

C Plasma 

D Solid           

 

[1 mark] 

 

 

 

 

2. Substance Y melts at −7 °C and boils at 59 °C. 

 

What is the state of substance Y at room temperature? 
 

A Gas 

B Liquid 

C Plasma 

D Solid     

 

[1 mark] 
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3. The positions of some elements in the Periodic Table are shown by the letters A to 

G. 

 

The letters shown are not the symbols of the elements. 

 

 
 

Which elements are in Period 2? 

 

A A and E 

B C and B 

C C and G 

D D and F 

 

 

[1 mark] 
 

4. Substances can exist in three states of matter. 

 

 

What is change of state Y called?  

A Condensing 

B Evaporating 

C Freezing 

D Melting 

 

 

[1 mark] 
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5. Lemon juice can be described as a weak acid. 

 

What is the pH value for a weak acid? 

A pH1 

B pH4 

C pH7 

D pH14 

 

 

[1 mark] 

 

6. Which separation technique is this equipment used for?  

 

 

 

A Crystallisation 

B Distillation 

C Evaporation 

D Filtration 

 

[1 mark] 

 

7. Which row about elements, compounds and mixtures is correct? 

 Metallic element Non-metallic 

element 

Mixture compound 

A Copper Methane Brass Sulfur 

B Brass Sulfur Copper Methane 

C Copper Sulfur Brass Methane 

D Brass Methane Copper Sulfur 

 

 

[1 mark] 

 

 
 

  



17 

 

 

8. Copper carbonate, CuCO3, decomposes when heated. Copper oxide, CuO, and 

carbon dioxide gas are made. 

CuCO3 → CuO + CO2 

    

12.4 g of copper carbonate decomposes to make 8.0 g of copper oxide. 

How much carbon dioxide gas is made? 

A 1.55g 

B 20.4g 

C 8.0g 

D 4.4g 

 

 

[1 mark] 

 

9. Sodium hydroxide reacts with hydrochloric acid. Sodium chloride and water are 

made. 

 

What is the name of this type of reaction? 

 

A Thermal decomposition 

B Oxidation 

C Reduction 

D Neutralisation 

 

 

 [1 mark] 

 

 

10. What is the test for oxygen gas? 

A Ignites with a squeaky pop 

B Limewater turns milky. 

C Relights a glowing splint. 

D Turns damp blue litmus paper white. 

 

 

[1 mark] 
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11. Mineral wool soaked in aqueous ammonia is placed in the apparatus shown. 

 

 
 

After five minutes, the damp red litmus paper turns blue. 

 

Which process led to this change? 

A condensation 

B crystallisation 

C diffusion 

D dissolving 

 

 

[1 mark] 

 

12. Hydrochloric acid, HCl, reacts with magnesium, Mg. 

 

Magnesium chloride, MgCl2, and hydrogen are made. 

 

What is the balanced symbol equation for this reaction? 

A 2HCl + Mg → MgCl + H2  

B 2HCl + Mg → MgCl + H 

C 2HCl + Mg → MgCl2 + H2 

D 2HCl + Mg → MgCl2 + H 

 

 

[1 mark] 
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13. James investigates the reactivity of some metals. 

 

Look at the diagram. It shows what happens when he puts a strip of zinc into 

copper(II) sulfate solution. 

 

 
 

 

He repeats the experiment with other metals and solutions. 

 

Look at his table of results. 

 

 

 

 
 

a. Write down the four metals, copper, iron, magnesium and zinc, in order of 

reactivity. 

 

Use the table of results to help you. The first metal has been completed for you. 

Most reactive metal Magnesium___________ 

 ______________________ 

 ______________________ 

Least reactive metal ______________________ 

 

 [1 mark] 
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b. Three further experiments were undertaken in which James put a different 

metal into a  solution of copper sulfate. 

 

 

He measured the temperature of the solution before adding the metal and the 

maximum temperature reached after adding the metal. He then calculated the 

temperature change.  

 

His results are shown below. 

 

Metal 

Initial 

temperature 

°C 

Final 

temperature 

°C 

Change in 

temperature 

°C 

Magnesium 21.5 29.0  

Iron 20.5 21.5  

Zinc 21.0  5 

 

 

 

i. Complete the table 

[2 marks] 

 

ii. Describe a relationship between the reactivity of the metal and 

the temperature change observed?  

 

_______________________________________________________________________ 

 

_______________________________________________________________________ 

 

[1 mark] 
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c. These reactions are known as ‘exothermic’ reactions. 

 

What does ‘exothermic’ mean? 

   

_______________________________________________________________________ 

 

_______________________________________________________________________ 

 

[2 marks] 
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14. Butane (C4H10) is a gas at room temperature and pressure and is often used in 

camping stoves. 

 

It can be represented by the displayed formula below: 

 

 
 

The lines represent a bond between the atoms. 

 

a. How many bonds does each carbon atom make? 

 

______________________________________________________________________ 

 

[1 mark] 

 

b. The equation for the complete combustion of butane is: 

 

2C4H10 (g)  + _______O2 (g) →  _______CO2 (g)  +  10H2O (l) 

 

Balance the equation by placing numbers at the front of the underlined species 

 

[2 marks] 

 

  



25 

 

 

c. The energy released when butane is burned can be determined by experiment 

using the apparatus in the diagram: 

 

 

 

The table shows the results of the experiment.  

 

 

 

Use this equation to calculate the heat produced when 0.725 g of butane is burned 

in this experiment 

 

 

 

Show your working. 

 

 

 

 

 

 

  heat produced = ________________________________ J  

[3 marks] 
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d. Propane is also a gas which is used as a fuel in camping stoves. 

 

It also burns to form water and carbon dioxide. 

 

i. Use the equation below along with the data given, to calculate 

the energy needed to break the bonds in the reactants and the 

energy released when forming the bonds in the products when 

propane burns: 

 

C-H = +413kJ/mol   C=O = +805 kj/mol 

C-C = +347 kJ/mol    H-O = +464 kJ/mol 

O=O = + 498 kJ/mol 

 

   

Number of bonds broken Bonds made 

C-H bonds   C=O bonds  

C-C bonds  O-H bonds  

O=O 5   

Energy to break the bonds  Energy to make the 

bonds  

 

 

 

[4 marks] 
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ii. The equation used to calculate the overall energy change in a reaction is: 

 

Energy change (kJ/mol) = Energy to break the bonds – Energy to make the 

bonds.  

 

Use your answers to (di) to calculate the energy change when propane burns: 

 

 

 

 

________________________kJ/mol 

 

[2 marks] 

 

 

 

 
 

END OF SECTION 
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SECTION THREE: BIOLOGY 

[30 marks] 

 

1. The image shows an Ebola virus. 

 

The Ebola virus causes a disease called haemorrhagic fever which is very infectious.  

 

 

 

a. The Ebola virus is also a 

 

A autotroph  

B heterotroph 

C pathogen 

D protozoan 

[1 mark] 

 

b. Explain why scientists do not classify viruses as living. 

 

__________________________________________________________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

[2 marks] 

 

c. The Ebola virus is transferred from person to person through blood and other body 

fluids. 

 

Name one other common disease transferred by body fluids. 

 

____________________________________________________________________________ 

  

[1 mark] 
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2. The photograph shows a locust. 

 

Biomass is the mass of a living organism. Maize is food for locusts and one 

square metre of maize plants has a biomass of 8800 g. 

When the maize plant is eaten, 8% of this biomass is passed on to the locusts. 

a. Calculate how much of the maize plant biomass is passed on to the locusts. 

Show your working. 

 

 

 

 

 

                                                                                            ________________________ g 

 

[2 mark] 

 

 

 

b. State one reason why only 8% of the biomass from the maize plants is passed 

on to the locusts. 

 

__________________________________________________________________________ 

__________________________________________________________________________ 

[1 marks] 
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3. The photograph shows the mushroom, Russula silvicola. 

 

 
 

Russula silvicola is a multicellular organism that does not have chlorophyll. 

      

a. Russula silvicola belongs to the kingdom 

 

A Animalia  

B Fungi 

C Prokaryotes 

D Protoctista 

 

[1 mark] 

   

 

b. State two characteristics of plants. 

 

1) ___________________________________________________________________ 

 

___________________________________________________________________ 

 

 

2) ___________________________________________________________________ 

 

___________________________________________________________________ 

 

 

[2 marks] 
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4. The diagram shows a section through a leaf. 

 

 
 

 

a. Write the letter of the cell that will make the most sugar. 

 

____________________________________________________________________ 

 

[1 mark] 

 

b. Describe how carbon dioxide enters the leaf. 

 

_______________________________________________________________________

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

[2 marks] 
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c. Describe the process that takes place in the leaf to produce oxygen. 

 

_______________________________________________________________________ 

 

_______________________________________________________________________ 

 

_______________________________________________________________________ 

 

_______________________________________________________________________ 

 

_______________________________________________________________________ 

 

_______________________________________________________________________ 

 

_______________________________________________________________________ 

 

[3 marks] 
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5. Many animals perform aerobic respiration. 

 

a. Complete the word equation for aerobic respiration. 

 

Oxygen + Glucose → ___________________ + _________________________ 

 

[1 mark] 

 

 

b. Explain why oxygen uptake increases as an athlete runs at faster speeds. 

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

[2 marks] 

 

c. When athletes train hard they can respire anaerobically. 

 

Which of the following statements about anaerobic respiration are true? 

 

   Statement 1: Lactic acid and carbon dioxide are produced. 

 

Statement 2: Lactic acid can build up causing cramp. 

 

 

A statement 1 only 

B statement 2 only 

C both statement 1 and 2 

D neither statement 1 nor 2 

 

[1 mark] 
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6. Lewis wished to investigate the effect of the concentration of sugar solutions on 

osmosis in potato cells. 

 

The following method was used: 

 

• Four test tubes A, B, C and D were labelled and placed into a test tube rack 

• Potato cylinders were cut from a potato using the same cork borer and cut to 

the same length 

• Different concentrations of sugar solution were made 

• A potato cylinder was added to each test tube and left for 20 minutes 

• After 20 minutes, the potato cylinders were removed and the length  

remeasured and the data recorded 

 

a. Concentration is calculated using the following equation. 

 

Concentration = volume of sugar solution / cm3 

         total volume of solution / cm3 

 

Complete Table 8.1 by writing in the concentration of the sugar solution in 

test tube C 

 

Test tube Volume of sugar 

solution /cm3 

Volume of 

distilled water / 

cm3 

Concentration of 

sugar solution 

A 20 0 1.0 

B 12 8 0.6 

C 8 12  

D 0 20 0.0 

 

Table 8.1 

 

 

b. State the independent and dependent variables in this experiment. 

 

Independent variable:  ____________________________________________ 

 

Dependent variable:  ____________________________________________ 

 

[1 mark] 
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c. Explain why it is important that the potato cylinders were all cut to the same 

length. 

 

____________________________________________________________________ 

 

____________________________________________________________________ 

 

____________________________________________________________________ 

 

[1 mark] 

 

d. Suggest two improvements that the pupil could make to the method that 

they have used in this investigation. 

 

1. _________________________________________________________________ 

 

____________________________________________________________________ 

 

2. _________________________________________________________________ 
 

____________________________________________________________________ 
 

 

[2 marks] 
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e. Samantha carried out the same experiment and collected the results shown 

in Table 8.2. 

 

Concentration of 

sugar solution / M 

Initial length / 

mm 

Final length % change in 

length 

1.00 40 30 -25.0 

0.85 40 33 -17.5 
0.75 40 37 -7.5 
0.50 40 38 -5.0 
0.40 40 40 0.0 
0.25 40 42 5.0 
0.00 40 45 12.5 

 

Table 8.2 

 

Use the graph paper on the next page to plot a suitable graph to show the 

results captured. 

 

Draw a line of best fit through your data points. 

 

[5 marks] 
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f. Suggest why the cylinders in the 1.00M concentration solution decreased in 

length. 

 

___________________________________________________________________ 

 

___________________________________________________________________ 

 

[1 mark] 

 
 

END OF SECTION 
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