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City Heights E-ACT Academy 

Year 10 Spring holiday work pack – Science 

Topic Activity/Task  
B3 Infection 

and response 
Complete the tasks on Seneca Learning then 
the exam questions from page 3-9 
 

C3 
Quantitative 

chemistry 

Complete the tasks on Seneca Learning then 
the exam questions from page 10-19 

P3 Particle 
model of 
matter 

Complete the tasks on Seneca Learning then 
the exam questions from page 20-27 

P2 Electrical 
circuits 

Complete the tasks on Seneca Learning then 
the exam questions from page 28-37 
 
 

B5  Nervous 
system  

 

Complete the tasks on Seneca Learning then 
the exam questions from page 38-44 

C4 Chemical 
Reactions & 

Metals 

Complete the tasks on Seneca Learning then 
the exam questions from page 45-55 



 Page 2 of 74 

B5 Endocrine 
system and 

glucose 
control 

Complete the tasks on Seneca Learning then 
the exam questions from page 56-64 

C4 Electrolysis 
 

Complete the tasks on Seneca Learning then 
the exam questions from page 65-73 
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B3 Infection and response 

Q1. 
Microorganisms can cause disease. 

(a)     Draw one line from each disease to the correct description. 

  
(3) 

(b)     Gonorrhoea is a sexually transmitted disease. 

A bacterium causes gonorrhoea. 

What are the symptoms of gonorrhoea? 
  

Tick two boxes.   

Headache 
 

Pain when urinating 
 

Rash 
 

Vomiting 
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Yellow discharge 
 

(2) 

(c)     The table below shows the number of people in the UK diagnosed with gonorrhoea 
in different years. 

  

  

Number of people 
diagnosed  

with gonorrhoea in 
thousands 

Year Female Male 

2005 5.0 12.5 

2007 5.0 12.5 

2009 5.5 12.0 

2011 6.0 14.0 

2013 7.5 22.0 

Use the data in the table to complete the graph below. 

•        The numbers for males have already been plotted. 

•        Only some of the numbers for females have been plotted. 

  
(3) 
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(d)     Describe the patterns in the numbers of males and females with gonorrhoea from 
2005 to 2013. 

Use the data in the graph. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(e)     Gonorrhoea is treated with an antibiotic. 

HIV is another sexually transmitted disease. 

Explain why prescribing an antibiotic will not cure HIV. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 13 marks) 

Q2. 
Tobacco mosaic virus (TMV) is a disease affecting plants. 

The diagram below shows a leaf infected with TMV. 
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(a)     All tools should be washed in disinfectant after using them on plants infected with 
TMV. 

Suggest why. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(b)     Scientists produced a single plant that contained a TMV-resistant gene. 

Suggest how scientists can use this plant to produce many plants with the TMV-
resistant gene. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(c)     Some plants produce fruits which contain glucose. 

Describe how you would test for the presence of glucose in fruit. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(d)     TMV can cause plants to produce less chlorophyll. 

This causes leaf discoloration. 

Explain why plants with TMV have stunted growth. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 
(4) 

(Total 8 marks) 

Q3. 
Antibiotics can be used to protect our bodies from pathogens. 

(a)     What is a pathogen? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(b)     Bacteria may become resistant to antibiotics. 

How can doctors reduce the number of bacteria that become resistant to antibiotics? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(c)     Scientists grow microorganisms in industrial conditions at a higher temperature than 
is used in school laboratories. 

(i)      Which temperature would be most suitable for growing bacteria in 
industrial conditions? 

Draw a ring around the correct answer. 
  

25 °C 40 °C 100 °C 

(1) 

(ii)    What is the advantage of using the temperature you gave in part (c)(i)? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(Total 5 marks) 

Q4. 
New drugs have to be thoroughly tested before they are sold. 

The diagram shows a time line for the testing of a new drug. 
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(a)    What is the main purpose of pre-clinical testing? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(b)     In Phase 1 of the clinical testing, very low doses of the new drug are used on a 
small number of volunteers. 

(i)     What is the main purpose of Phase 1 testing? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     In Phase 1 testing, healthy volunteers are used rather than patients. 

Suggest one reason for this. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(c)    What is the main purpose of the Phase 2 and Phase 3 testing? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(d)    During Phase 3 testing, many of the patients are given a placebo. 

(i)     What is meant by a placebo? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     During the testing, who knows which patients are receiving the placebo? 

Tick ( ) one box. 
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Only the patients 
 

Only the doctors 
 

Both patients and doctors 
 

Neither patients nor doctors 
 

(1) 
(Total 6 marks) 
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C3 Quantitative Chemistry 

Q1. 
A student investigated the law of conservation of mass. 

The law of conservation of mass states that the mass of the products is equal to the mass 
of the reactants. 

This is the method used. 

1. Pour lead nitrate solution into a beaker labelled A. 

2. Pour potassium chromate solution into a beaker labelled B. 

3. Measure the mass of both beakers and contents. 

4. Pour the solution from beaker B into beaker A. 

5. Measure the mass of both beakers and contents again. 

When lead nitrate solution and potassium chromate solution are mixed, a reaction takes 
place. 

This is the equation for the reaction: 

Pb(NO3)2(aq) + K2CrO4(aq) ⟶ PbCrO4(s) + 2KNO3(aq) 

(a)     What would the student see when the reaction takes place? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(b)     The table shows the student’s results. 
  

  Mass in g 

Beaker A and contents before mixing 128.71 

Beaker B and contents before mixing 128.97 

Beaker A and contents after mixing 154.10 

Beaker B after mixing 103.58 

Show that the law of conservation of mass is true. 

Use the data from the table above. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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(2) 

(c)     What is the resolution of the balance used to obtain the results in the table? 

Tick (✔) one box. 
  

0.01 g 
 

  0.1 g 
 

  1 g 
 

  100 g 
 

(1) 

(d)     Calculate the relative formula mass (Mr) of lead nitrate Pb(NO3)2 

Relative atomic masses (Ar): N = 14 O = 16 Pb = 207 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Relative formula mass = ____________________ 
(2) 

(e)     The formula of potassium chromate is K2CrO4 

The charge on the potassium ion is +1 

What is the formula of the chromate ion? 

Tick (✔) one box. 
  

CrO4
+ 

 

CrO4
2+ 

 

CrO4
− 

 

CrO4
2− 

 

(1) 

(f)      Another student also tests the law of conservation of mass using the same method. 

The student uses a different reaction. 

This is the equation for the reaction. 

Na2CO3(aq) + 2HCI(aq) ⟶ 2NaCl(aq) + CO2(g) + H2O(I) 

Explain why this student’s results would not appear to support the law of 
conservation of mass. 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(Total 10 marks) 

Q2. 
The halogens are elements in Group 7. 

(a)  Bromine is in Group 7. 

Give the number of electrons in the outer shell of a bromine atom. 

_______________________ 
(1) 

(b)  Bromine reacts with hydrogen. The gas hydrogen bromide is produced. 

What is the structure of hydrogen bromide? 

Tick one box. 
  

Giant covalent 
 

Ionic lattice 
 

Metallic structure 
 

Small molecule 
 

(1) 

(c)  What is the formula for fluorine gas? 

Tick one box. 
  

F 
 

F2 
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F2 

 

2F 
 

(1) 

A student mixes solutions of halogens with solutions of their salts. 

The table below shows the student’s observations. 
  

  
Potassium 

chloride 
(colourless) 

Potassium 
bromide 

(colourless) 

Potassium 
iodide 

(colourless) 

Chlorine 
(colourless)   Solution turns 

orange 
Solution turns 

brown 

Bromine 
(orange) No change   Solution turns 

brown 

Iodine 
(brown) No change No change   

(d)  Explain how the reactivity of the halogens changes going down Group 7. 

Use the results in the table above. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

A company uses chlorine to produce titanium chloride from titanium dioxide. 

(e)  What is the relative formula mass (Mr) of titanium dioxide, TiO2? 

Relative atomic masses (Ar):  O = 16  Ti = 48 

Tick one box. 
  

64 
 

80 
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128 
 

768 
 

(1) 

(f)   The company calculates that 500 g of titanium dioxide should produce 1.2 kg of 
titanium chloride. 

However, the company finds that 500 g of titanium dioxide only produces 900 g of 
titanium chloride. 

Calculate the percentage yield. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Percentage yield = __________________ % 
(2) 

(Total 9 marks) 

Q3. 
This question is about atoms. 

(a)     What does the number 19 represent in  ? 

___________________________________________________________________ 
(1) 

(b)     How many atoms are present in one mole of fluorine atoms? 

Tick (✔) one box. 
  

2.03 × 1026 

 

2.06 × 1023 

 

6.02 × 1023 

 

6.02 × 1026 

 

(1) 

(c)     The plum pudding model of the atom was replaced by the nuclear model. 
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The nuclear model was developed after the alpha particle scattering experiment. 

Compare the plum pudding model with the nuclear model of the atom. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

(d)     An element has three isotopes. 

The table shows the mass numbers and percentage of each isotope. 
  

  Isotope 1 Isotope 2 Isotope 3 

Mass number 24 25 26 

Percentage (%) 78.6 10.1 11.3 

Calculate the relative atomic mass (Ar) of the element. 

Give your answer to 3 significant figures. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Relative atomic mass = ____________________ 
(2) 

(Total 8 marks) 

Q4. 
A student investigated the rate of reaction between marble chips and hydrochloric acid. 

Figure 1 shows the apparatus the student used. 

Figure 1 
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(a)     What is A? 
  

Tick one box.   

cotton wool 
  

limestone 
  

poly(ethene) 
  

rubber bung 
  

(1) 

(b)     Table 1 shows the student’s results for one investigation. 

Table 1 
  

  
Time 
in s 

Mass lost 
in g 

  0 0.0 

  20 1.6 

  40 2.6 

  60 2.9 

  80 3.7 

  100 4.0 

  120 4.0 

On Figure 2: 
•        Plot these results on the grid. 
•        Draw a line of best fit. 

Figure 2 
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(3) 

(c)     Use Figure 2 to complete Table 2. 

                                      Table 2 
  

Mass lost after 0.5 minutes ______ g 

Time taken to complete the 
reaction ______ s 

(2) 

(d)     The equation for the reaction is: 

2HCl(aq)    +   CaCO3(s)   →   CaCl2(aq)   +   H2O(l)   +   CO2(g) 

Explain why there is a loss in mass in this investigation. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(e)     Another student investigated the rate of a different reaction. 

Table 3 shows the results from the different reaction. 

                                      Table 3 
  

Mass lost when the reaction was 
complete 9.85 g 
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Time taken to complete the reaction 
2 minutes 30 

seconds 

Calculate the mean rate of the reaction using Table 3 and the equation: 

                        mean rate of reaction =   

Give your answer to two decimal places. 

___________________________________________________________________ 

___________________________________________________________________ 

Mean rate of reaction = _____________________ g / s 
(2) 

(f)     The student measured the change in mass of the reactants. 

Describe another method, other than measuring the change in mass of the 
reactions, that the student could have used to find the rate of the reaction between 
marble chips and hydrochloric acid. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(g)     Another student planned to investigate the effect of temperature on the rate of 
reaction. 
The student predicted that the rate of reaction would increase as the temperature 
was increased. 

Give two reasons why the student’s prediction is correct. 
  

Tick two boxes.   

The particles are more concentrated. 
  

The particles have a greater mass. 
  

The particles have a larger surface 
area.   

The particles have more energy. 
  

The particles move faster. 
  

(2) 
(Total 14 marks) 
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P3Particle model of matter 

Q1. 
The diagram shows three cups A, B and C. 

  

  

Energy is transferred from hot water in the cups to the surroundings. 

(a)     Some students investigated how the rate of cooling of water in a cup depends on 
the surface area of the water in contact with the air. 

They used cups A, B and C. They poured the same volume of hot water into each 
cup and recorded the temperature of the water at regular time intervals. 

The results are shown on the graph. 

  

                Time in minutes 

(i)      What was the starting temperature of the water for each cup? 
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Starting temperature = ____________________ °C 
(1) 

(ii)     Calculate the temperature fall of the water in cup B in the first 9 minutes. 

______________________________________________________________ 

Temperature fall = ____________________ °C 
(2) 

(iii)    Which cup, A, B or C, has the greatest rate of cooling?     

Using the graph, give a reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(iv)    The investigation was repeated using the bowl shown in the diagram. 

The same starting temperature and volume of water were used. 

  

  

Draw on the graph in part (b) another line to show the expected result. 
(1) 

(v)     After 4 hours, the temperature of the water in each of the cups and the bowl 
was 20°C. 

Suggest why the temperature does not fall below 20°C. 

______________________________________________________________ 
(1) 

(b)     (i)      The mass of water in each cup is 200 g. 

Calculate the energy, in joules, transferred from the water in a cup when the 
temperature of the water falls by 8°C. 

Specific heat capacity of water = 4200 J / kg°C. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

Energy transferred = ____________________ J 
(3) 
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(ii)     Explain, in terms of particles, how evaporation causes the cooling of water. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(4) 

(Total 14 marks) 

Q2. 
Diagram 1 shows the energy transferred per second from a badly insulated house on a 
cold day in winter. 

Diagram 1 

  

(a)     (i)      When the inside of the house is at a constant temperature, the energy 
transferred from the heating system to the inside of the house equals the 
energy transferred from the house to the outside. 

Calculate, in kilowatts, the power of the heating system used to keep the 
inside of the house in Diagram 1 at a constant temperature. 

1 kilowatt (kW) = 1 kilojoule per second (kJ/s) 

______________________________________________________________ 

Power of the heating system = ___________________________ kW 
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(1) 

(ii)     In the winter, the heating system is switched on for a total of 7 hours each day. 

Calculate, in kilowatt-hours, the energy transferred each day from the heating 
system to the inside of the house. 

______________________________________________________________ 

______________________________________________________________ 

Energy transferred each day = ___________________________ kWh 
(2) 

(iii)    Energy costs 15 p per kilowatt-hour. 

Calculate the cost of heating the house for one day. 

______________________________________________________________ 

Cost = _______________ 
(1) 

(iv)    The heating system is switched off at midnight. 

The graph shows how the temperature inside the house changes after the 
heating system has been switched off. 

  
Time of day 

Draw a ring around the correct answer in the box to complete the sentence. 

Between midnight and 6 am the rate of energy transfer from 
  

  decreases. 

the house decreases then stays constant. 

  increases. 

Give the reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 
(2) 
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(b)     Diagram 2 shows how the walls of the house are constructed. 
Diagram 3 shows how the insulation of the house could be improved by filling the 
air gap between the two brick walls with plastic foam. 

  

Diagram 2 Diagram 3 

  

U-value of the wall = 0.7 U-value of the wall = 0.3 

The plastic foam reduces energy transfer by convection. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 8 marks) 

Q3. 
In this question you will be assessed on using good English, organising 
information clearly and using specialist terms where appropriate. 

The information in the box is about the properties of solids and gases. 
  

Solids:  
    •        have a fixed shape  
    •        are difficult to compress (to squash).  
Gases:  
    •        will spread and fill the entire container  
    •        are easy to compress (to squash). 

Use your knowledge of kinetic theory to explain the information given in the box. 

You should consider:  
•        the spacing between the particles  
•        the movement of individual particles  
•        the forces between the particles. 

_______________________________________________________________________ 

_______________________________________________________________________ 
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_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

Extra space ____________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 
(Total 6 marks) 

Q4. 
A new design for a kettle is made from two layers of plastic separated by a vacuum. 
After the water in the kettle has boiled, the water stays hot for at least 2 hours. 

The new kettle is shown below. 
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(a)     The energy transferred from the water in the kettle to the surroundings in 2 hours is  
46 200 J. 

The mass of water in the kettle is 0.50 kg. 

The specific heat capacity of water is 4200 J/kg °C. 

The initial temperature of the water is 100 °C. 

Calculate the temperature of the water in the kettle after 2 hours. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Temperature after 2 hours = ___________ °C 
(3) 

(b)     Calculate the average power output from the water in the kettle to the surroundings 
in 2 hours. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Average power output = ______________ W 
(2) 

(Total 5 marks) 

Q5. 
The diagram below shows a cyclist riding along a flat road. 
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(a)  Complete the sentence. 

Choose answers from the box. 
  

chemical elastic 
potential 

gravitational 
potential kinetic 

As the cyclist accelerates, the _______________________ energy store in 

the cyclist’s body decreases and the _______________________ energy of 

the cyclist increases. 
(2) 

(b)  The mass of the cyclist is 80 kg. The speed of the cyclist is 12 m/s. 

Calculate the kinetic energy of the cyclist. 

Use the equation: 

kinetic energy = 0.5 × mass × (speed)2 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Kinetic energy = ______________________ J 
(2) 

(c)  When the cyclist uses the brakes, the bicycle slows down. 

This causes the temperature of the brake pads to increase by 50 °C. 
The mass of the brake pads is 0.040 kg. 
The specific heat capacity of the material of the brake pads is 480 J/kg °C. 

Calculate the change in thermal energy of the brake pads. 

Use the equation: 

change in thermal energy = mass × specific heat capacity × temperature change 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

Change in thermal energy = ______________________ J 
(2) 

(d)  How is the internal energy of the particles in the brake pads affected by the increase 
in temperature? 

Tick one box. 
  

Decreased 
 

Increased 
 

Not affected 
 

(1) 
(Total 7 marks) 
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P2 Electricity 

Q1. 
The graph below shows how the current through a filament lamp changes after the lamp is 
switched on. 

  

(a)  The normal current through the filament lamp is 1.5 A. 

For how many seconds is the current through the filament lamp greater than 1.5 A? 

Tick one box. 
  

0.01 s 
 

0.08 s 
 

0.09 s 
 

0.14 s 
 

(1) 

(b)  Why might the filament inside a lamp melt when the lamp is first switched on? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 
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(c)  The lamp is connected to a 24 V power supply. The current through the lamp is 
1.5 A. 

Calculate the power of the lamp. 

Use the equation: 

power = potential difference × current 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Power = ______________________ W 
(2) 

(d)  LED lamps are much more efficient than filament lamps. 

What does this statement mean? 

Tick one box. 
  

LED lamps have a similar power output to 
filament lamps.  

LED lamps waste a smaller proportion of the 
input energy than filament lamps.  

LED lamps have a higher power input than 
filament lamps.  

LED lamps waste a larger proportion of the input 
energy than filament lamps.  

(1) 
(Total 5 marks) 

Q2. 
(a)     Figure 1 shows the oscilloscope trace an alternating current (a.c.) electricity supply 

produces. 

Figure 1 



 Page 30 of 74 

  

One vertical division on the oscilloscope screen represents 5 volts. 

Calculate the peak potential difference of the electricity supply. 

___________________________________________________________________ 

Peak potential difference = _________________________ V 
(1) 

(b)     Use the correct answer from the box to complete the sentence. 
  

40 50 60 

In the UK, the frequency of the a.c. mains electricity supply is ______ hertz. 
(1) 

(c)     Figure 2 shows how two lamps may be connected in series or in parallel to the 230 
volt mains electricity supply. 

Figure 2 

  

(i)      Calculate the potential difference across each lamp when the lamps are 
connected in series. 

The lamps are identical. 

______________________________________________________________ 

Potential difference when in series = ___________ V 
(1) 

(ii)     What is the potential difference across each lamp when the lamps are 
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connected in parallel? 

Tick (✔) one box. 
  

115 V 
 

230 V 
 

460 V 
 

(1) 

(iii)     Give one advantage of connecting the lamps in parallel instead of in series. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(d)     Figure 3 shows the light fitting used to connect a filament light bulb to the mains 
electricity supply. 

Figure 3 

  

The light fitting does not have an earth wire connected. 

Explain why the light fitting is safe to use. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(e)     A fuse can be used to protect an electrical circuit. 

Name a different device that can also be used to protect an electrical circuit. 

___________________________________________________________________ 
(1) 

(Total 8 marks) 

Q3. 
(a)     Draw one line from each circuit symbol to its correct name. 
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Circuit symbol   Name 

    Diode 

 
    

    Light-dependent 
resistor (LDR) 

 
    

    Lamp 

 
    

    Light-emitting 
diode (LED) 

(3) 

(b)     Figure 1 shows three circuits. 

The resistors in the circuits are identical. 

Each of the cells has a potential difference of 1.5 volts. 

Figure 1 
  

Circuit 1   Circuit 2   Circuit 3 

 

(i)      Use the correct answer from the box to complete the sentence. 
  

half                twice                the same as 

The resistance of circuit 1 is _________________ the resistance of circuit 3. 
(1) 

(ii)     Calculate the reading on voltmeter V2. 

______________________________________________________________ 
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Voltmeter reading V2 = _______________ V 
(1) 

(iii)    Which voltmeter, V1, V2 or V3, will give the lowest reading? 

Draw a ring around the correct answer. 
  

V1                        V2                        V3 

(1) 

(c)     A student wanted to find out how the number of resistors affects the current in a 
series circuit. 

Figure 2 shows the circuit used by the student. 

Figure 2 

  

The student started with one resistor and then added more identical resistors to the 
circuit. 

Each time a resistor was added, the student closed the switch and took the ammeter 
reading. 

The student used a total of 4 resistors. 

Figure 3 shows three of the results obtained by the student. 

Figure 3 

 
                Number of resistors in series 
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(i)      To get valid results, the student kept one variable the same throughout the 
experiment. 

Which variable did the student keep the same? 

______________________________________________________________ 
(1) 

(ii)     The bar chart in Figure 3 is not complete. The result using 4 resistors is not 
shown. 

Complete the bar chart to show the current in the circuit when 4 resistors were 
used. 

(2) 

(iii)    What conclusion should the student make from the bar chart? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(Total 10 marks) 

Q4. 
An electrical circuit is shown in the figure below. 

  

(a)     The current in the circuit is direct current. 

What is meant by direct current? 
  

Tick one box.   

Current that continuously changes 
direction.   

Current that travels directly to the 
component.   

Current that is always in the same 
direction.   

(1) 

(b)     The equation which links current, potential difference and resistance is: 

potential difference = current × resistance 
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Calculate the potential difference across the battery in the circuit in the figure above. 

___________________________________________________________________ 

___________________________________________________________________ 

Potential difference = _____________________ V 
(3) 

(c)     The equation which links current, potential difference and power is: 

power = current × potential difference 

Calculate the power output of the battery in the figure above. 

Give your answer to one significant figure. 

___________________________________________________________________ 

Power = _____________________ W 
(2) 

(Total 6 marks) 

Q5. 
Many electrical appliances are connected to the mains supply using a three-core cable 
and a three-pin plug. 

(a)     Use the correct answer from the box to complete the sentence. 
  

charge energy power 

Electric current is the rate of flow of _______________________________ . 
(1) 

(b)     The diagram shows a three-pin plug connected to a three-core cable. 

  

(i)      The three wires of the three-core cable have different coloured coverings. 

State the colour of the covering of the neutral wire. 

______________________________________________________________ 
(1) 
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(ii)     Which two parts of the plug shown above protect the wiring of a circuit? 

Tick ( ) two boxes. 
  

 Tick ( ) 

Earth wire  

Fuse  

Live wire  

Neutral wire  

(2) 

(c)     Some electrical appliances are connected to the mains supply using a two-core 
cable and a three-pin plug. Appliances that are double insulated do not require all 
three wires. 

(i)      What does ‘double insulated’ mean? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     State which of the three wires is not required. 

______________________________________________________________ 
(1) 

(d)     (i)      An electrical appliance is connected to a 20 V supply. 

The current in the appliance is 3 A. 

Calculate the power of the appliance. 

______________________________________________________________ 

______________________________________________________________ 

Power = _________________________ W 
(2) 

(ii)     Another electrical appliance is connected to a 20 V supply. 

The appliance transfers 300 J of energy. 

Calculate the charge. 

Give the unit. 

______________________________________________________________ 

______________________________________________________________ 

Charge = _________________________ 
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Unit _____________ 
(3) 

(Total 11 marks) 
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B5 Homeostasis & Nervous System 

Q1. 
Figure 1 shows a type of camel called a dromedary (Camelus dromedarius). 

The dromedary lives in hot, dry deserts. 

  

(a)     One adaptation of the dromedary is ‘temperature tolerance’. 

This means that the animal’s body temperature can rise by up to 6 °C before it starts 
to sweat. 

Explain how temperature tolerance can help the dromedary to survive in the desert. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(b)     Three more adaptations of the dromedary are given in Figure 1. 

Give a reason why each adaptation helps the animal survive in the desert. 

Fat store ___________________________________________________________ 

___________________________________________________________________ 

Produces little urine and very dry faeces __________________________________ 

___________________________________________________________________ 

Hard mouth _________________________________________________________ 
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___________________________________________________________________ 
(3) 

There are several species of the camel family alive today. 

Scientists think these species evolved from a common ancestor that lived in North 
America about 45 million years ago (Mya). 

Figure 2 shows: 

•   where four modern species of the camel family live today 

•   how the ancestors of these camels migrated from North America. 

  

(c)     Which two of the four modern species of camel do scientists believe to be most 
closely related to each other? 

Give the reason for your answer. 

_____________________________ and _____________________________ 

Reason ____________________________________________________________ 

___________________________________________________________________ 
(1) 

(d)     Describe the type of evidence used for developing the theory of camel migration 
shown in Figure 2. 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(e)     Explain how several different species of camel could have evolved from a common 
ancestor over 45 million years. 

(6) 
(Total 14 marks) 

Q2. 
The pictures show three mammals and their average body temperature in °C. 

Hamster                                     Horse                                         Sheep 

  

36.8 °C                                      38.0 °C                                        39.2 °C 

NOT TO SCALE 

          Describe three different ways by which most mammals are able to maintain a constant 
body temperature when the temperature of the environment falls. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 
(Total 6 marks) 

Q3. 
The diagram shows the structures involved in a reflex action. 
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(a)     On the diagram, name the structures labelled W, X and Y. 
(3) 

(b)     The control of blood sugar level is an example of an action controlled by hormones. 

Give two ways in which a reflex action is different from an action controlled by 
hormones. 

1. _________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 5 marks) 

Q4. 
Human body temperature must be kept within narrow limits. 

The image shows a cyclist in a race. 

  
            © Ljupco/iStock/Thinkstock 

(a)     Use the correct answer from the box to complete each sentence. 
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blood brain kidney sweat urine 

The cyclist’s body temperature is monitored by a centre in the _____________ . 

This centre is sensitive to the temperature of the cyclist’s _________________ . 

If the cyclist’s body temperature increases, his body increases 

the production of ___________________ . 
(3) 

(b)     (i)      Cyclists drink sports drinks after a race. 

The table below shows the ratio of glucose to ions in three sports drinks, A, B 
and C. 

  
    Sports drink 

    A B C 

  Ratio of glucose (g per 
dm3) to ions (mg per dm3) 15:14 12:1 2:7 

The closer this ratio of glucose to ions is to 1:1 in a sports drink, the faster the 
body replaces water. 

Which sports drink, A, B or C, would replace water fastest in an 

athlete?   
(1) 

(ii)     Why should sports drinks contain ions? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(iii)    Why should a person with diabetes not drink too much sports drink? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(Total 6 marks) 

Q5. 
Car drivers need quick reactions to avoid accidents. 

A student uses a computer program to measure reaction time. 

The computer screen shows a traffic light on red. The traffic light then changes to green. 

The diagram below shows the change the person sees on the computer screen. 
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When the traffic light changes to green the person has to click the computer mouse as 
quickly as possible. 

The computer program works out the time taken to react to the light changing colour. 

(a)    Special cells detect the change in colour. 

(i)     What word is used to describe special cells that detect a change in the 
environment? 

Draw a ring around the correct answer. 

  
(1) 

(ii)     Where in the body are the special cells that detect the change in colour of the 
traffic lights? 

______________________________________________________________ 
(1) 

(b)    The student used the computer program on one computer to measure the reaction 
times of people of different ages. 

(i)     Give one variable the student should control so that a fair comparison can be 
made between the people of different ages. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     The student did each measurement three times to calculate a mean value. 

The table shows the results. 
  

Age in 
years 

Mean reaction 
time in 

milliseconds 

15 242 

30   
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45 221 

60 258 

75 364 

90 526 

The reaction times for the 30-year-old person were 192, 174 and 180 
milliseconds. 

Calculate the mean reaction time of the 30-year-old person. 

______________________________________________________________ 

______________________________________________________________ 

Mean reaction time = ___________________ milliseconds 
(1) 

(iii)     Which one of the following is an advantage of repeating each test three times 
and not doing the test just once? 

  
Tick (✔) one box.   

Any anomalies can be identified. 
 

The results will be more precise. 
 

There will be no errors. 
 

(1) 

(iv)    Some people think that old people should not be allowed to drive a car. 

Why is it more dangerous for old people to drive cars? 

Use information from the table above to support your answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(Total 7 marks) 
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C4 Chemical reactions and Metals 

Q1. 
Metals are extracted from ores in the Earth’s crust. 

Some ores contain metal carbonates and some ores contain metal oxides. 

(a)     (i)      Name the type of reaction that happens when a metal carbonate is heated. 

______________________________________________________________ 
(1) 

(ii)     Which solid product is formed when copper carbonate is heated? 
  

Tick (✔) one box.  

copper 
 

copper nitrate 
 

copper oxide 
 

copper sulfide 
 

(1) 

(b)     A student investigated heating four metal carbonates. 

Figure 1 shows the apparatus used. 

Figure 1 

  

The student heated each metal carbonate for five minutes. 

The table below shows the results. 
  

Metal carbonate 
Mass of 

metal 
carbonate at 

start in g 

Mass of solid 
after heating 
for 5 minutes 

in g 
Observations 

Copper carbonate 10.0 6.9 Limewater 
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turns cloudy 

Magnesium 
carbonate 10.0 9.1 Limewater 

turns cloudy 

Potassium 
carbonate 10.0 10.0 

Limewater 
does not turn 

cloudy 

Zinc carbonate 10.0 8.3 Limewater 
turns cloudy 

(i)      Explain the results for potassium carbonate. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(3) 

(ii)     Suggest how the reactivity series can be used to predict which metal 
carbonate reacts most easily when heated. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(c)     Figure 2 shows a simple life cycle of a car body. 

Figure 2 
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(i)      Complete the sentence. 

Iron ores must contain enough iron to _______________________________ 

______________________________________________________________ 
(1) 

(ii)     Some iron ores contain iron oxide (Fe2O3). 

Complete and balance the equation for a reaction to produce iron from iron 
oxide. 

_____ Fe2O3     +     _____ C     →     ___________     +     _____ CO2 

(2) 

(iii)    Give two reasons why iron produced in a blast furnace is converted into steel. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(iv)     When a car reaches the end of its useful life, the car body can be: 

•        recycled 

•        reused 

•        sent to landfill. 

Give three reasons why a steel car body should be recycled and not reused 
or sent to landfill. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
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______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(3) 

(Total 15 marks) 

Q2. 
Many everyday items are made from iron. 

(a)     Haematite is an ore of iron. Haematite contains iron oxide, Fe2O3. 

(i)      What is the meaning of the term ore? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     Iron can be produced by reacting iron oxide with carbon in a blast furnace. 

What type of reaction produces the iron? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(iii)     The word equation for this reaction is: 

iron oxide      +       carbon        →        iron    +    carbon dioxide 

Complete and balance the symbol equation for this reaction. 

___Fe2O3          +          ___C           →     __________  +       __________ 
(2) 

(b)     Pure iron is relatively soft and not very strong. 

          The iron from the blast furnace is very hard and brittle. It contains about 4% carbon 
and is used as cast iron. 

  

          Explain the differences in the properties of pure iron and cast iron by referring to the 
diagrams. 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(c)     The diagram shows the way in which iron is extracted, used and recycled. 

  

Explain why the recycling of iron is necessary for sustainable development. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(Total 10 marks) 

Q3. 
A scientist produces zinc iodide (ZnI2). 

This is the method used. 

1. Weigh 0.500 g of iodine. 
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2. Dissolve the iodine in ethanol. 

3. Add an excess of zinc. 

4. Stir the mixture until there is no further change. 

5. Filter off the excess zinc. 

6. Evaporate off the ethanol. 

(a)     Ethanol is flammable. 

Suggest how the scientist could carry out Step 6 safely. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(b)     Explain why the scientist adds excess zinc rather than excess iodine. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(c)     Calculate the minimum mass of zinc that needs to be added to 0.500 g of iodine so 
that the iodine fully reacts. 

The equation for the reaction is: 

Zn + I2 ⟶ ZnI2 

Relative atomic masses (Mr): Zn = 65  I = 127 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Minimum mass of zinc = ____________________ g 
(3) 

A different scientist makes zinc iodide by the same method. 
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The scientist obtains 12.5 g of zinc iodide. 

The percentage yield in this reaction is 92.0%. 

(d)     What is the maximum theoretical mass of zinc iodide produced in this reaction? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Maximum theoretical mass = ____________________ g 
(3) 

(e)     Suggest one reason why the percentage yield in this reaction is not 100%. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(f)      The scientist makes a solution of zinc iodide with a concentration of 0.100 mol / dm3 

Calculate the mass of zinc iodide (ZnI2) required to make 250 cm3 of this solution. 

Relative atomic masses (Ar): Zn = 65 I = 127 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Mass = ____________________ g 
(3) 

(Total 14 marks) 

Q4. 
Lithium carbonate reacts with dilute hydrochloric acid. 

A group of students investigated the volume of gas produced. 

This is the method used. 
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1.       Place a known mass of lithium carbonate in a conical flask. 
2.       Measure 10 cm3 of dilute hydrochloric acid using a measuring cylinder. 
3.       Pour the acid into the conical flask. 
4.       Place a bung in the flask and collect the gas as shown in Figure 1. 

Figure 1 

  

(a)     Figure 2 shows the measuring cylinder. 

Figure 2 

  

What volume of gas has been collected? 

Volume = __________________ cm3 

(1) 

(b)     The table below shows the students’ results. 
  

Mass of lithium carbonate in g Volume of gas in cm3 



 Page 53 of 74 

0.0 0 

0.1 22 

0.2 44 

0.3 50 

0.4 88 

0.5 96 

0.6 96 

0.7 96 

On Figure 3: 
•        Plot these results on the grid. 
•        Complete the graph by drawing two straight lines of best fit. 

Figure 3 

  
(4) 

(c)     What are two possible reasons for the anomalous result? 
  

Tick two boxes.   

Too much lithium carbonate was 
added.   
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The bung was not pushed in firmly 
enough.   
There was too much water in the 
trough.   
The measuring cylinder was not 
completely over the delivery   

The conical flask was too small. 
  

(2) 

(d)     Describe the pattern the graph shows up to 0.4 g of lithium carbonate added. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(e)     Lithium carbonate decomposes when heated. 

The equation shows the decomposition of lithium carbonate. 

Li2CO3 (s)   →   Li2O (s)   +   CO2 (g) 

Figure 4 shows the apparatus a student used to decompose lithium carbonate. 

Figure 4 

  

Why does the limewater bubble? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(f)     The student repeated the experiment with potassium carbonate. 
The limewater did not bubble. 
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Suggest why there were no bubbles in the limewater. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(Total 11 marks)
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B5 Endocrine system and Glucose control 

Q1. 
Diabetes is a disease in which the concentration of glucose in a person’s blood may rise 
to fatally high levels. 
Insulin controls the concentration of glucose in the blood. 

(a)     Where is insulin produced? 

Draw a ring around one answer. 
  

gall bladder liver pancreas 

(1) 

(b)     People with diabetes may control their blood glucose by injecting insulin. 

(i)      If insulin is taken by mouth, it is digested in the stomach. 

What type of substance is insulin? 

Draw a ring around one answer. 
  

carbohydrate fat protein 

(1) 

(ii)     Apart from using insulin, give one other way people with diabetes may reduce 
their blood glucose. 

______________________________________________________________ 
(1) 

(c)     The bar chart shows the number of people with diabetes in different age groups in 
the UK. 

  
Age in years 
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(i)      Describe how the number of males with diabetes changes between the ages 
of 0 – 44 years and 75 years and over. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(3) 

(ii)     Compare the number of males and females with diabetes: 

between the ages of 0 and 64 years 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

over the age of 65 years. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(Total 8 marks) 

Q2. 
A person with Type 1 diabetes cannot make enough insulin. 

(a)  Which organ makes insulin? 

Tick one box. 
  

Adrenal gland 
 

Pancreas 
 

Pituitary gland 
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Thyroid 
 

(1) 

(b)  A person with Type 1 diabetes can control the concentration of glucose in the blood 
by injecting insulin. 

Complete the sentences. 

Choose answers from the box. 
  

DNA glycogen kidney 

liver protein skin 

Insulin acts on an organ called the _____________________ . 

This organ then takes in excess glucose from the blood and changes 

the glucose into _____________________ . 
(2) 

(c)  Insulin cannot be taken as a tablet. This is because insulin is a type of protein. 

What would happen to the insulin in the tablet if it reached the stomach? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

Two people each drank the same volume of a glucose drink. 

Person A has Type 1 diabetes. 

Person B does not have diabetes. 

Figure 1 shows how the concentration of glucose in their blood changed. 

Figure 1 
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(d)  How much higher was the highest concentration of glucose in the blood of person A 
than the highest concentration in person B? 

Use information from Figure 1. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Answer = ______________________ mmol/dm3 

(2) 

(e)  Describe one other way that the results for person A were different from the results 
for person B. 

Use information from Figure 1. 

___________________________________________________________________ 
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___________________________________________________________________ 
(1) 

Type 2 diabetes is another form of diabetes. Type 2 diabetes is common in obese people. 

People with Type 2 diabetes make enough insulin, but still cannot control their blood 
glucose concentration. This is because the body cells are not sensitive to the insulin. 

Figure 2 shows information about abdominal fat and insulin sensitivity in body cells. 

Figure 2 

  

(f)  What type of relationship is shown in Figure 2? 

Tick one box. 
  

A negative correlation 
 

No correlation 
 

A positive correlation 
 

(1) 

(g)  A person is at risk of developing Type 2 diabetes. 

Suggest two ways the person could lower the chance of developing Type 2 
diabetes. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 10 marks) 
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Q3. 
The menstrual cycle in a woman is controlled by hormones. 

The diagram shows some of the glands in a woman’s body that produce hormones. 

  

The hormones that control the menstrual cycle are produced by the pituitary gland and by 
the ovaries. 

(a)     Which gland is the pituitary gland? 

Tick one box. 
  

A 
 

  B 
 

  C 
 

  D 
 

  E 
 

(1) 

(b)     Which gland is the ovary? 

Tick one box. 
  

A 
 

  B 
 

  C 
 

  D 
 

  E 
 

(1) 

(c)     Complete the sentence. 

In the menstrual cycle, one egg is released approximately every ____________ 
days. 

(1) 

(d)     Which hormone is used in the oral contraceptive pill? 

Tick one box. 
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Adrenaline 
 

Insulin 
 

Progesterone 
 

Testosterone 
 

(1) 

(e)     Describe how the oral contraceptive pill stops a woman becoming pregnant. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(f)      Complete the sentences. 

Choose the answers from the box. 

  

Development of the female secondary sex characteristics is controlled 

by ____________________________ . 

Sperm production is stimulated by ____________________________ . 
(2) 

(Total 8 marks) 

Q4. 
The human body produces many hormones. 

(a)     (i)      What is a hormone? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     Name an organ that produces a hormone. 

______________________________________________________________ 
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(1) 

(iii)    How are hormones transported to their target organs? 

______________________________________________________________ 
(1) 

(b)     Describe how the hormones FSH, oestrogen and LH are involved in the control of 
the menstrual cycle. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(Total 6 marks) 

Q5. 
The graph shows changes in the levels of three hormones in a menstrual cycle. 

  

(a)     What does the graph suggest the stimuli might be which cause the egg to be 
released? 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(b)     One type of contraceptive pill keeps the level of progesterone high for most of the 
cycle. 

Suggest how this might work. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(c)     Outline two arguments for and two against using hormones as contraceptives. 

For:             1 ______________________________________________________ 

_______________________________________________________ 

For:             2 ______________________________________________________ 

_______________________________________________________ 

Against:       1 ______________________________________________________ 

_______________________________________________________ 

Against:       2 ______________________________________________________ 

_______________________________________________________ 
(4) 

(Total 9 marks) 
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C4 Electrolysis 

Q1. 
Metals are extracted from their ores. 

Many copper ores contain only 2% of copper compounds. 

(a)     Copper is now extracted from ores containing a low percentage of copper 
compounds. 

Suggest two reasons why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(b)     Chalcocite, an ore of copper, contains copper sulfide. 

The flow diagram shows how copper metal is extracted from chalcocite. 

  

(i)      Suggest one reason why it is difficult to dispose of the waste rock. 

______________________________________________________________ 

______________________________________________________________ 
(1) 
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(ii)     The reaction in the furnace could cause environmental pollution. 
Explain how. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(iii)    The extraction of pure copper is expensive. 
Give one reason why. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(iv)    Pure copper is produced by electrolysis of copper sulfate solution. 

Which electrode do the copper ions move towards? 
Give a reason for your answer. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(v)    Large areas of land are contaminated with copper compounds. 
Phytomining can be used to remove these copper compounds from the land. 

What is used in phytomining to remove copper compounds from the land? 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(Total 9 marks) 

Q2. 
This question is about magnesium and magnesium chloride. 

(a)     Magnesium chloride contains magnesium ions (Mg2+) and chloride ions (Cl⁻). 

Describe, in terms of electrons, what happens when a magnesium atom reacts with 
chlorine atoms to produce magnesium chloride. 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

(b)     Magnesium chloride can be electrolysed. 

The diagram below shows two experiments for electrolysing magnesium chloride. 

  

(i)      Explain why magnesium chloride must be molten or dissolved in water to be 
electrolysed. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(ii)     Explain how magnesium is produced at the negative electrode in Experiment 
1. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
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______________________________________________________________ 
(3) 

(iii)    In Experiment 2 a gas is produced at the negative electrode. 
Name the gas produced at the negative electrode. 

____________________________________ 
(1) 

(iv)     Suggest why magnesium is not produced at the negative electrode in 
Experiment 2. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(v)     Complete and balance the half equation for the reaction at the positive 
electrode. 

_____ Cl⁻       →       Cl2       +       _____ 
(1) 

(c)     Magnesium is a metal. 

Explain why metals can be bent and shaped. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 14 marks) 

Q3. 
Aluminium is extracted from aluminium oxide. 

(a)     The formula of aluminium oxide is Al2O3 

The relative formula mass (Mr) of aluminium oxide is 102. 

Calculate the percentage of aluminium in aluminium oxide. 

Relative atomic masses (Ar): O = 16; Al = 27. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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Percentage of aluminium = ________________ % 
(2) 

(b)     Aluminium is extracted from aluminium oxide using electrolysis. 

The diagram shows a cell used for the extraction of aluminium. 

  

(i)     The electrolyte contains cryolite. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(ii)     Oxygen is formed at the positive electrode. Complete and balance the 
equation for this reaction. 

___ O2−     →     O2     +     _______ 
(2) 

(iii)    The positive electrode in the cell is used up during the process. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(Total 8 marks) 
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Q4. 
A student investigated the electrolysis of sodium chloride solution. 

Figure 1 shows the apparatus. 

Figure 1 

  

The student measured the volume of gas collected in each measuring cylinder every 
minute for 20 minutes. 

(a)  Figure 2 shows the volume of hydrogen gas collected in the measuring cylinder 
after 8 minutes. 

Figure 2 
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What is the volume of hydrogen gas collected? 

Volume = ___________________ cm3 

(1) 

Figure 3 shows the results of the investigation. 

Figure 3 
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(b)  Which of the lines on Figure 3 show that the volume of gas collected is directly 
proportional to the time? 

Tick one box. 
  

Both lines 
 

Chlorine line only 
 

Hydrogen line only 
 

Neither line 
 

(1) 

(c)  Which of the lines on Figure 3 show a positive correlation between the volume of 
gas collected and time? 

Tick one box. 
  

Both lines 
 

Chlorine line only 
 

Hydrogen line only 
 

Neither line 
 

(1) 

A teacher demonstrates the electrolysis of different substances using graphite electrodes. 

Figure 4 shows the apparatus used. 

Figure 4 
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(d)  Why can graphite conduct electricity? 

Tick one box. 
  

Graphite exists in layers of atoms. 
 

Graphite has a giant structure. 
 

Graphite has a high melting point. 
 

Graphite has delocalised electrons. 
 

(1) 

(e)  The teacher demonstrates the electrolysis of: 

•   molten zinc chloride 

•   potassium bromide solution. 

Complete the table below to predict the products. 

Choose answers from the box. 
  

chlorine bromine hydrogen oxygen potassium zinc 
  

Substance 
electrolysed 

Product at cathode 
(negative electrode) 

Product at anode 
(positive electrode) 

Molten zinc chloride     

Potassium bromide 
solution     

(4) 
(Total 8 marks)
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