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1 The diagram below is of a plant cell.

A

B

 (a) Name the parts labelled A and B.

  Choose from:

chloroplast      nucleus      cytoplasm

cell wall      vacuole

  A                   

  B                    [2]

 (b) The boxes below show the names of some of the parts of an animal 
cell and their functions.

  Use lines to link the parts of the cell to their function.  One function will 
not be used.

contains genetic material

controls what enters and leaves the cell

cytoplasm

where chemical reactions take place

nucleus

FunctionsParts of cell

   [2]

© CCEA
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 (c) Complete the following sentence about stem cells.

  Choose from:

complex  the same type  different types  simple

  A stem cell is a              cell in animals and plants

  that can divide to form cells of              . [2]
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2 Respiration is a chemical reaction which releases energy from our food 
(glucose).

 (a) (i) Complete the word equation for respiration.

   Choose from:

   oxygen    water    nitrogen    food
   

   glucose +       → carbon dioxide +       +  energy
   [2]

  (ii) What type of energy is the food we eat a source of?

                      [1]

 (b) Complete the table below.

  Choose from:

for energy and insulation    fibre    for transport

vitamin C    growth and repair

  

Food group Function in the body

prevents scurvy

water 

   [2]
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3 The diagram below shows part of the female reproductive system.

 (a) (i) On the diagram above, draw the letter X to show where a sperm 
nucleus fuses with an egg nucleus. [1]

  (ii) Name the process when a sperm nucleus fuses with an egg 
nucleus.

     [1]

  (iii) Name the structure, labelled on the diagram, where implantation 
occurs.

     [1]

 After implantation, the placenta develops.  

 (b) (i) Name one substance which passes between the mother and the 
foetus.  Explain how this substance is exchanged.

   Substance                   

   Explanation                                           

   [2]

  (ii) Suggest a reason why pregnant women are recommended not to 
consume alcohol.

   

   [1]

© Tigatelu/iStock/Thinkstock
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4 (a) The diagram below shows an immune response to infection by a 
microorganism.

AA

A
A AA

A A

Stage 3

Stage 1

Stage 2

microorganism

white blood cell

  (i) Using the diagram above and your knowledge describe this 
immune response.

   

    

     [2]

  (ii) Name the type of white blood cell which carries out this immune 
response.

                      [1]

© CCEA
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 (b) The graph below shows the percentages of the most common 
sexually transmitted infections in the UK.

genital herpes
8%

chlamydia
52%

genital warts
35%

gonorrhoea

syphilis
1%

  (i) Calculate the percentage of sexually transmitted infections 
caused by gonorrhoea.

   Show your working out.

   % [2]

  (ii) Suggest a way the government could try to reduce the number of 
people getting sexually transmitted infections.

    

     [1]

© CCEA
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5 The photograph below shows a corncrake.

Read the following passage.

Line

The world population of corncrakes has been estimated to be 1

between 2–3 million pairs. 

Corncrakes spend the winter in Africa.  They migrate northwards to  3

arrive on their breeding grounds in Europe from early April onwards. 
They live and lay their eggs in long grass in open fields. 5

Adults and young birds return to Africa in August and September.

The bird was once common in Ireland, but in 2005 only 164 singing 7

males were heard in the country.  The fall in corncrake numbers in  
Ireland is mainly due to the earlier cutting of grass fields by farmers. 9

Grass fields are now often cut for the first time in May.  Large 
machines attached to tractors are used to cut the grass.  11

Grass fields are usually cut from the outer edges towards the centre 
of the field.  In some areas in Ireland where corncrakes nest,  13

government grants have been given to farmers to cut their fields  
starting from the centre going to the outer edges. 15

© MikeLane45/iStock/Thinkstock
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Use the information in the passage on the previous page and your 
knowledge to answer the following questions.

(a) What is the maximum estimated number of individual corncrakes in
the world?  (lines 1–2)

 million birds  [1]

(b) Explain why the corncrake is a rarely seen bird (line 5).

[1]

(c) Suggest two reasons why the earlier cutting of grass fields leads to a
fall in corncrake numbers (lines 7–11).

1.

2.  [2]

(d) Suggest why the number of corncrakes increase if farmers cut their
grass fields from the centre outwards (lines 12–15).

[1]
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6 (a) A hand is placed on a hot iron.  The nervous system responded and 
the muscle in the arm contracted to pull the hand away.  This is an 
example of a reflex action.

  (i) State one advantage of a reflex action.

     [1]

  (ii) Using the information above and your knowledge, complete the 
following flow chart.

Heat

Stimulus

Hand

Receptor

→

→

→

→

→

→

→

→

Muscle

Effector
Central 
Nervous 
System

Response

    [2]

 (b) Hormones also bring about responses in the body.

  State two differences between hormones and the nervous system.

  1.  

  2.   [2]
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 (c) The graph below shows the blood glucose levels of two people after a 
meal – one with diabetes and one without diabetes.
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  (i) Give two differences between the graph for the person with 
diabetes and the graph for the person without diabetes.

   1.  

    

   2.  

     [2]

  (ii) Insulin is the hormone that controls blood glucose levels.  

   Name the part of the body that produces insulin.

                      [1]

© CCEA
Examiner Only
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7 (a) Tree Preservation Orders (TPO) make it an offence to cut down, top, 
lop, uproot, wilfully damage or destroy any protected tree(s) without 
first having obtained permission from the Department of the 
Environment.  The table below shows the number of Tree Preservation 
Orders in Northern Ireland since 2004.

Year Number of Tree 
Preservation Orders

2004 40

2005 100

2006 130

2007 88

2008 82

2009 62

2010 27

2011 20
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  (i) Complete a line graph of these results on the grid below.
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   [3]

  (ii) Calculate the difference in the number of Tree Preservation 
Orders from 2005 to 2010.

   Show your working out.

   [2]

 

© CCEA
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 (b) Tree Preservation Orders are one example of how the Government 
tries to protect our environment.  

  Suggest one other way in which human activity can have a positive 
effect on our environment. 

   

    [1]
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8 (a) The graph below shows the skin cancer rates (number per 100 000) in 
the UK between 1975 and 2010.
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  State two conclusions that can be made from the information 
provided.

  1.  

   

  2.  

    [2]

 

Source: Data adapted from © Cancer Resaerch UK http://www.cancerresearchuk.org/health-professional/
cancer-statistics/statistics-by-cancer-type/skin-cancer/incidence/uk-skin-cancer-incidence-statistics-2013  
Accessed May 2017 Examiner Only
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 (b) The table below shows how the age of a mother affects the risk of 
having a child with Down's Syndrome.

Age of mother/years Risk of having a child 
with Down's Syndrome

25 1 in 1350

30 1 in 940

35 1 in 350

40 1 in 85

45 1 in 35

50 1 in 10

  A test can be carried out to see if a child has Down's Syndrome before 
  it is born. However, there is a 1% (1 in 100) risk of a miscarriage (loss 
  of baby) with this test.

  (i) Using the information provided, explain fully why this test is 
   normally only offered to mothers over the age of 35 and not 
   offered to mothers aged under 35 years.

    

    

    
   
     [2] 

  (ii) Apart from the risk involved, suggest one other factor that may 
   influence a mother’s decision whether to take the test or not.

    
   
     [1] 

 (c) Skin cancer and Down's Syndrome are both caused by a change to 
genetic material in body cells.  

  Give the name that describes a change to genetic material.
    
                     [1]
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9 Describe the stages a newly developed antibiotic would have to go 
through before it can safely be prescribed by doctors.

 Your account should include:

• the names of each stage and what is involved;
• the reasons for each stage; and
• one ethical issue involved.

 In this question you will be assessed on your written communication 
 skills including the use of specialist scientific terms.

  

  

  

  

  

  

  

  

  

  

  

   [6]
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10 (a) The graph below shows the effect of exercise on the heart rates of 
three students.
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(i) Calculate the maximum increase in the heart rate of student A
during exercise.

 bpm  [1]

(ii) Calculate the percentage increase in the heart rate of student A
during exercise.

 %  [1]

(iii) Using the graph above, identify the student (A,B or C) who is the
fittest.

Explain your answer giving one piece of evidence.

Student

Explanation

[2]
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 (b) Exercise helps prevent heart disease. 

  Describe and explain how heart disease can affect the wider family.

   

   

   

    [2]
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1 (a) Tree Preservation Orders (TPO) make it an offence to damage or 
destroy any protected tree(s) without first having obtained permission 
from the Department of the Environment.  The table below shows the 
number of Tree Preservation Orders in Northern Ireland since 2004.

Year Number of Tree 
Preservation Orders

2004 40

2005 100

2006 130

2007 88

2008 82

2009 62

2010 27

2011 20
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  (i) Complete a line graph of these results on the grid below.
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   [3]

  (ii) Calculate the difference in the number of Tree Preservation 
Orders from 2005 to 2010.

   Show your working out.

   [2]
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 (b) Tree Preservation Orders are one example of how the Government 
tries to protect our environment.  

  Suggest another way in which human activity can have a positive 
effect on our environment.

   

    [1]
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2 (a) The graph below shows the skin cancer rates (number per 100 000) in 
the UK between 1975 and 2010.
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  State two conclusions that can be made from the information 
provided.

  1.  

   

  2.  

    [2]

Source: Data adapted from © Cancer Resaerch UK http://www.cancerresearchuk.org/health-professional/
cancer-statistics/statistics-by-cancer-type/skin-cancer/incidence/uk-skin-cancer-incidence-statistics-2013  
Accessed May 2017
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 (b) The table below shows how the age of a mother affects the risk of 
having a Down's Syndrome child.

Age of mother/years Risk of having a child 
with Down's Syndrome

25 1 in 1350

30 1 in 940

35 1 in 350

40 1 in 85

45 1 in 35

50 1 in 10

  A test can be carried out to see if a child has Down's Syndrome before 
  it is born.  However, there is a 1% (1 in 100) risk of a miscarriage (loss 
  of baby) with this test.

  (i) Using the information provided, explain fully why this test is 
   normally only offered to mothers over the age of 35 and not 
   offered to mothers aged under 35 years.

    

    

    
   
     [2] 

  (ii) Apart from the risk involved, suggest one other factor that may 
   influence a mother’s decision whether to take the test or not.

    
   
     [1] 

 (c) Skin cancer and Down's Syndrome are both caused by a change to 
genetic material in body cells.

  Give the name that describes a change to genetic material.
    
                     [1]
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3 Describe the stages a newly developed antibiotic would have to go 
through before it can safely be prescribed by doctors.

 Your account should include:

• the names of each stage and what is involved;
• the reasons for each stage; and
• one ethical issue involved.

 In this question you will be assessed on your written communication 
 skills including the use of specialist scientific terms.

  

  

  

  

  

  

  

  

  

  

  

   [6]
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4 (a) The graph below shows the effect of exercise on the heart rates of 
three students.
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(i) Calculate the maximum increase in the heart rate of student A
during exercise.

 bpm  [1]

(ii) Calculate the percentage increase in the heart rate of student A
during exercise.

 %  [1]

(iii) Using the graph above, identify the student (A, B or C) who is the
fittest.

Explain your answer giving one piece of evidence.

Student

Explanation

[2]
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 (b) Exercise helps prevent heart disease. 

  Describe and explain how heart disease can affect the wider family.

   

   

   

    [2]
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5 (a) Flower colour in pea plants is an inherited trait.

  It is possible for two heterozygous parents that have red petals to 
have offspring plants with white petals.

  (i) Complete the Punnett square to show how two heterozygous red 
parent plants could have an offspring plant with white petals.

   R = dominant allele 

   r = recessive allele  

Mother

Fa
th

er

  [2]

  (ii) In the Punnett square above circle the genotype of white petals.
    [1]

  (iii) State the ratio of white petal plants to red petal plants. 

     ratio              [1]

 (b) Explain the difference between the following genetic terms.

  (i) Gene and allele

    

    

     [2]
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  (ii) Dominant and recessive

    

    

     [2]



Examiner Only

Marks Re-mark

34

6 The diagram below shows the menstrual cycle.

 1 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 1
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 2

6 27 28
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menstruation

days when sexual intercourseovulation

can lead to pregnancy

 (a) Use this information to calculate the percentage of days in the cycle 
that can lead to pregnancy.

  Show your working out.

                     % [2]

From ‘GCSE Single Award Science for CCEA’ © James Napier, Alyn McFarland, Roy White, 
Colin Murphy 2013. Reproduced by permission of Hodder Education
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 (b) The menstrual cycle is controlled by the hormones oestrogen and 
progesterone.

  (i) Describe fully what a hormone is.

    

     [2]

  (ii) The role of oestrogen is to stimulate ovulation.  

   Use the diagram to suggest which day the level of oestrogen is 
likely to be at its highest.

                      Day   [1]

  (iii) Describe fully the function of progesterone in the menstrual cycle.

    

    

     [2]

  (iv) Describe fully how the female contraceptive pill prevents 
pregnancy.

    

    

     [2]
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7 (a) (i) What are stem cells?

    

     [2]

  (ii) Suggest one potential benefit and one potential risk for patients 
receiving stem cell treatment.

   Benefit

    

     [1]

   Risk

    

     [1]

 (b) One method of obtaining stem cells for use by scientists is harvesting 
from human embryos.  

  Suggest one reason why some people do not approve of using this 
method.

   

    [1]
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8 (a) One communication system in animals is the nervous system.

  (i) Name the two parts that make up the Central Nervous System 
(CNS).

     and    [1]

  (ii) The CNS controls and coordinates actions between receptors and 
other structures which bring about responses in the body.

   Name the structures that bring about responses.

   [1]

 (b) An investigation was carried out into how the diameter of nerve cells 
(neurones) affects the speed of nerve impulses in different animals.

  The results are shown in the graph below.
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  (i) Using the graph above, describe the relationship between the 
diameter of nerve cells and the speed of nerve impulses.

    

     [1]
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  (ii) Animal A has nerve cells that have a speed of impulse of 3 m/s.

   Animal B has nerve cells that have a speed of impulse of 4.6 m/s.

   Using this information and the graph on the previous page, 
calculate the difference in diameter of the nerve cells in the two 
animals.

   Show your working out.

                  arbitrary units [2]

 (c) The other communication system in animals is the hormonal system.

  How does the speed of the hormonal response compare with the 
speed of nerve impulses?

    [1]
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9 The peppered moth exists in two genetically distinct forms, the light and 
dark variety as shown in the following diagram. 

 Both types of moth spend a lot of time resting on tree trunks where they 
are prone to being eaten by birds.

 The table below shows the percentage of moths of each variety in two 
regions of England in 1950. 

Region % moths

Light variety Dark variety

Dorset 96 4

Manchester 9 91

 In highly industrialised Manchester the trees were blackened due to smoke 
(soot) pollution in 1950 whereas there was little pollution in the more rural 
Dorset.

 (a) Describe and explain the results in the table.

   

   

   

   

    [3]

© CCEA
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 (b) Since 1950 Government legislation has reduced the amount of soot 
pollution throughout the UK.

  Suggest how this may have changed the numbers of peppered moths 
in each region. Explain your answer.

   

   

    [2]

 (c) Explain fully what is meant by the term ‘evolution’.

   

   

    [2]

 (d) The phenotypes of the peppered moth show discontinuous variation. 

  Describe what is meant by discontinuous variation.

   

    [1]
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1 Shown below are four hazard symbols.

 

 (a) Which symbol (A, B, C or D) would you expect to find on a substance 
that is explosive?

   [1]

 (b) Which symbol (A, B, C or D) would you expect to find on a strong 
acid?

   [1]

 (c) In the space below draw the hazard symbol for caution. [1]

 (d) State two reasons why symbols are better than words to label 
hazards.

  1.  

  2.   [2]

©Kaprinay/iStock/Thinkstock
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2 (a) Complete the diagram below to show the changes of state.

Gas

Liquid

Solid

evaporating

freezing

   [2]

 (b) In the space below complete the diagram to show how particles are 
arranged in a solid.

  [1]

© CCEA
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3 The colours of universal indicator at different pH values are shown below.

pH 1 3 5 7 9 11 13

Colour of 
universal 
indicator

red orange yellow green blue-
green

dark 
blue purple

 (a) Use the information given to complete the following table.

  

Chemical pH Colour of universal indicator

sodium hydroxide purple

sodium chloride 7

hydrochloric acid

   [4]

 (b) Name a more accurate method to measure the pH of a chemical.

    [1]

 (c) Complete the following sentences about sodium chloride.

  Choose from

  solute    solution    solvent    soluble

  Sodium chloride is more commonly known as salt. It dissolves easily 
in water.

  Salt is described as the            and the water can be  

  described as the           . Together the salt dissolved  

  in the water is described as a salt           . [3]
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 (d) Salt can be separated from seawater by the process of evaporation. 

  In the space below draw a labelled diagram of the apparatus needed 
to separate salt from a sample of seawater.

   [4]
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4 A student investigated the different coloured dyes used to make a black 
food colouring.  The student did an experiment which involved placing a 
sample of the colouring on to filter paper and dipping it into water.  The 
results are shown below.

blue

yellow

red

base line

 (a) What name is given to this type of separation?

    [1]

 (b) Suggest why the base line is drawn in pencil.

   

    [1]

 (c) How many different dyes were present in the colouring?

   [1]

 (d) Which colour dye was the most soluble in water?

   [1]
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5 The diagram below shows the outline of the periodic table. 
 A, B, C, D and E represent elements from the periodic table.
 (You may find your Data Leaflet helpful.)

A

B D

E C

 (a) Which element A, B, C, D or E is:

  potassium?            

  a noble gas?            

  in the same group as chlorine?             [3]

 (b) Complete the sentences below by circling the correct answer.

• Lithium and sodium are both 
 

  noble gases : alkali metals : halogens.

• The correct formula for sodium chloride is
 
 NaCl2 : NaCl : Na2Cl.

• The modern periodic table was developed by

   Einstein : Newland : Mendeleev 

  [3]

 (c) Complete the table below that gives some information about gases 
that can be found in the periodic table.

  

Gas Symbol

F

Argon

Xe
 

[3]

© CCEA
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6 A scientist added different metals to water.  The results collected are 
shown below.

Metal Time taken to react 
with water/s Observations

1 65 No flame, bubbles of 
gas given off

2 10 Lilac flame, bubbles of 
gas given off

3 35 Yellow sparks, bubbles 
of gas given off

 Use the information in the table above and your knowledge to answer the 
following questions.  (You may find your Data Leaflet useful.)

 (a) Suggest one way that the scientist could make this a fair test.

   

    [1]

 (b) How would the scientist know that the reaction had finished?

   

    [1]

 (c) Place the metals in order of reactivity. Most reactive first.

  Most reactive            

              

               [2]

 (d) Suggest the name of metal 2.

   [1]
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7 The table below gives information about different materials.

 

Material Relative 
strength

Relative 
heaviness

Relative 
cost

Relative 
flexibility

Polythene 2 960 Low 200

Carbon-
reinforced plastic 180 1600 High 0.5

Nylon 105 1050 Medium 175

Kevlar 300 1500 Very high 10

 (a) Explain why a company would choose polythene to make plastic bags.

   

   

    [2]

 (b) A company has a contract to make climbing ropes.  

  Suggest which material they should use.  Explain your answer.

  Material             

  Give two reasons for your answer   

   

    [3]
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8 A student carried out tests on three gases.  The results are shown below.

Gas Colour Effect on 
limewater

Effect on  
lighted splint

X colourless turns milky goes out

Y colourless none burns brighter

Z colourless none burns with a 
squeaky pop

 (a) Which gas (X, Y or Z) could be hydrogen?  Give one piece of 
evidence for your choice.

   

    [2]

 (b) The student suspects that gas Y is oxygen.  

  Describe the test that would be used to confirm that it is oxygen.

   

    [2]
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9 (a) Ethane (C2H6) is a hydrocarbon.

  (i) What family of hydrocarbons does ethane belong to?

   [1]

  (ii) In the space below draw the structure of ethane.

    [1]

 (b) Describe the combustion of ethane.

  Your answer should include:

  • the definition of a hydrocarbon;
  • the names of the products formed; and
  • the impact of combustion on the environment.

  In this question you will be assessed on your written 
communication skills including the use of specialist scientific 
terms.

   

   

   

   

   

   

   

   

   

   

   

   

    [6]
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10 The graph below shows the percentage of carbon dioxide in the 
atmosphere since 1700.

 

 
 (a) Use the information in the graph above to complete the table below.

 

Year 1700 1750 1800 1850 1900 1950

Percentage of 
carbon dioxide 
in atmosphere

0.028 0.028

  [2]

 (b) Describe fully the trend shown in the graph.

   

   

    [2]

 (c) Predict the percentage of carbon dioxide that will be in the 
atmosphere in 2050.

   % [1]
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1 The table below gives information about different materials.

 

Material Relative 
strength

Relative 
heaviness

Relative 
cost

Relative 
flexibility

Polythene 2 960 Low 200

Carbon-
reinforced plastic 180 1600 High 0.5

Nylon 105 1050 Medium 175

Kevlar 300 1500 Very high 10

 (a) Explain why a company would choose polythene to make plastic bags.

   

   

    [2]

 (b) A company has a contract to make climbing ropes.  

  Suggest which material they should use. Explain your answer.

  Material             

  Give two reasons for your answer   

   

    [3]
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2 A student carried out tests on three gases.  The results are shown below.

Gas Colour Effect on 
limewater

Effect on  
lighted splint

X colourless turns milky goes out

Y colourless none burns brighter

Z colourless none burns with a 
squeaky pop

 (a) Which gas (X, Y or Z) could be hydrogen?  Give one piece of 
evidence for your choice.

   

    [2]

 (b) The student suspects that gas Y is oxygen.  

  Describe the test that would be used to confirm that it is oxygen.

   

    [2]
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3 (a) Ethane (C2H6) is a hydrocarbon.

  (i) What family of hydrocarbons does ethane belong to?

   [1]

  (ii) In the space below draw the structure of ethane.

    [1]

 (b) Describe the combustion of ethane.

  Your answer should include:

  • the definition of a hydrocarbon;
  • the names of the products formed; and
  • the impact of combustion on the environment.

  In this question you will be assessed on your written 
communication skills including the use of specialist scientific 
terms.

   

   

   

   

   

   

   

   

   

   

   

    [6]
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4 The graph below shows the percentage of carbon dioxide (CO2) in the 
atmosphere since 1700. 
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 (a) Use the information in the graph above to complete the table below.

 

Year 1700 1750 1800 1850 1900 1950

Percentage of 
carbon dioxide 
in atmosphere

0.028 0.028

  [2]

 (b) Describe fully the trend shown in the graph.

   

   

    [2]

 (c) Predict the percentage of carbon dioxide that will be in the 
atmosphere in 2050.

   % [1]



Examiner Only

Marks Re-mark

62

5 A student used chromatography to find the different coloured dyes in a 
black food colouring.  A sample of the colouring was placed on filter paper 
and it was then dipped in water.  The results are shown below.

blue

yellow

red

base line

solvent 
front

1
0

2
3

4
5

6
7

8
9

10

 (a) Which colour is the least soluble in water?

    [1]

 (b) What has the student used as the mobile phase in this experiment?

    [1]

 (c) Calculate the RF value for the blue dye.

   [1]
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6 Magnesium reacts with oxygen to form the compound magnesium oxide.

 (a) In the space below complete the diagrams to show the arrangement of 
all the electrons in a magnesium atom and an oxygen atom.

 
  (You may find your Data Leaflet helpful.)

  Magnesium atom Oxygen atom
  [2]

 (b) Explain how the electron arrangements of a magnesium and oxygen 
atom change when magnesium oxide is formed.

   

   

   

   

    [3]

 (c) What is the formula of each ion in the compound magnesium oxide?

  magnesium ion  

  oxide ion  [2]
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7 Aluminium is extracted from aluminium oxide using electrolysis.  The 
apparatus is shown below.

Anode

Aluminium oxide 
in molten cryolite

Cathode

Steel 
Tank

  The aluminium is formed at the cathode. 

 (a) What is the meaning of the term electrolysis?

   

    [2]

 (b) What is the meaning of the term cathode?

   

    [2]

 (c) Describe in terms of ions how the aluminium is formed at the cathode.

   

   

    [2]
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 (d) Complete the half equation for the reaction at the cathode.

  
+ →

 [2]

 (e) Name a suitable material for the anode and explain why it is used.

   

    [2]

 (f) Explain why the anode needs to be periodically replaced.

   

    [2]

 (g) Give one reason why recycling aluminium is better than constantly 
producing new aluminium.

   

    [1]
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8 Below is the ingredients label found on a popular indigestion tablet.

Each tablet contains:

Calcium Carbonate (700mg)

Calcium Hydrogencarbonate (50mg)

Sucrose (250mg)

Glucose (250mg)

Peppermint flavour (20mg)

Talc (230mg)

 Use this information and your knowledge to answer the questions below.
 
 (a) Calcium carbonate and calcium hydrogencarbonate are described as 

the active ingredients.  

  Calculate the percentage of active ingredients in each tablet.
  Show your working out.

   % [2]

 (b) (i) The chemical formula of calcium carbonate is CaCO3.  

   How many atoms are represented by the formula CaCO3?

   [1]

  (ii) The chemical formula of calcium hydrogencarbonate is 
Ca(HCO3)2.  

   How many oxygen atoms and hydrogen atoms are present in the 
formula Ca(HCO3)2?

  Oxygen                                      Hydrogen  [2]

  (iii) Name the element that is present in calcium hydrogencarbonate 
but not in calcium carbonate.

   [1]
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 (c) Calcium carbonate in the form of marble chips can react with 
hydrochloric acid to produce carbon dioxide gas.  

  Complete the balanced symbol equation below to represent this 
reaction.

  
CaCO3 + 2HCl → + +

   [2]

 (d)  A student measured the rate of the reaction between marble chips 
and hydrochloric acid by measuring the amount of carbon dioxide gas 
that was made every 30 seconds.  The experiment was then repeated 
using more concentrated acid.

  (i) Describe one difference the student would observe when the 
concentration of the acid was increased.

    
 
     [1]

  (ii) Describe, in terms of particles, what happens in this reaction 
when the concentration of the acid is increased.

    

    

    

     [3]
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  (iii) Describe a test the student could do to confirm the gas was 
carbon dioxide.

   [2]

 (e) The student found that during this reaction the temperature had 
increased.  

  What name is given to this type of reaction?

    [1]
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1 The diagram below shows a circuit used by students to investigate the 
effects of adding batteries to a circuit.

 (a) Using the correct symbols draw the circuit diagram for this circuit.

[3]

 (b) Explain one change that would occur in this circuit if more batteries 
were added.

  Change  

  Explanation  

   

    [2]
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 (c) The diagram below shows a circuit used to investigate the use of 
switches.

  (i) Which switch(es) need to be closed to light bulb X only?

Answer =    [1]

  (ii) Which switch(es) need to be closed to light bulb Y only?

Answer =    [1]
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2 (a) Listed below are three situations in which heat travels.  

  Use lines to link the situation with the method of heat travel involved.

From the Sun to a roof 
mounted solar panel.

From an electrical hotplate 
through the base of a metal 

saucepan.

From the element of an  
electric kettle to heat all the 

water in the kettle.

Situation

Conduction

Convection

Radiation

Heat travel method

   [3]
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 (b)  The diagram below shows how heat is lost from a house.

  Calculate the percentage of heat that is lost through the roof.

  Show your working out.

Answer =  %  [2]

© CCEA
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 (c) The table below gives the installation cost and yearly savings for 
insulating five areas of this house.

Area Heat loss/
%

Insulation cost/
£

Savings per year/
£

Walls 35 450 140

Floor 15 500 60

Roof 450 150

Windows 10 3500 350

Doors 15 1000 100

  The payback period is the number of years needed to pay back the 
cost of the insulation.

  (i) Calculate the payback period for windows insulation.

Payback period =  years  [1]

  (ii) Use the information in the table above to suggest which area 
should be insulated first.  Explain your answer.

   Area 

   Explanation

     [2]

  (iii) How does insulating any area of the house save money?

     [1]
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3 (a) Given below are types of electromagnetic radiation and some uses. 

  Using lines link each type with one common use.

Cancer treatment

Remote controls

Cooking

Use

Photography

Gamma rays

Visible light

Microwaves

Type

   [3]

 (b) Name a type of electromagnetic radiation used in mobile phone               
communications.

    [1]



Examiner Only

Marks Re-mark

78

4 (a) The table below gives data about the first five planets in the Solar 
System in order of their distance from the Sun.

Planet Mean surface
temperature/°C

Time for  
1 orbit/years

Length of 
day

Orbital speed/
million km/year

Mercury 350 0.2 0.16 years 1560

Venus 480 0.6 0.67 years 1100

Earth 22 1.0 24 hr 945

Mars –23 1.9 24 hr 37 min 754

Jupiter –150 12.0 9 hr 50 min 413

   
  (i) State a feature of a planet that increases as distance from the 

Sun increases. 

     [1]

   
  (ii) State a feature of a planet that decreases as distance from the 

Sun increases.

     [1]

   
  (iii) Name two planets in our Solar System not shown in the table.

    and  [2]

© CCEA
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 (b) The photograph below shows part of our moon.

  (i) Name the feature on the moon labelled A.

   Choose from:

volcano                            quarry                            crater

Answer =   [1]

   
  (ii) Name the object which caused this feature.

Answer =   [1]

   
  (iii) Choose two statements below that would be true if a much larger 

object collided with the Earth.

   A The amount of sunlight reaching the Earth’s surface would be  
 increased

   B    The Earth’s temperature would stay the same

   C    Food crops would not be affected

   D    Animal and plant species could become extinct

   E   The amount of sunlight reaching the Earth’s surface would be  
 decreased 

    and  [2]

A

©Stockbyte/Thinkstock
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5 (a) Sound and light are both waves.  

  Describe fully the differences between these two types of waves. 

  Your answer should:

  • state what waves transfer from one point to another and how they  
 do this;

  • state which type of wave sound and light are; and
  • describe any differences in these two types of wave.

  In this question you will be assessed on your written 
communication skills including the use of specialist scientific 
terms.

   

   

   

   

   

   

   

   

   

   

   

    [6]
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 (b) Parking sensors on cars send out ultrasound signals and time how 
long the signal takes to return.  This allows them to calculate the 
distance between the car and an obstruction as they know the speed 
of sound is 330 m/s.

  Use the equation:
    

distance = speed × time

  to calculate the distance of a car from an obstruction if the time taken 
for the signal to travel from the obstruction to the sensor is 0.06 s.

  Show your working out.

Answer =  m  [2]

© stickytoffepudding /Thinkstock
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6 (a) Some sources of background radiation are shown in the table below. 

  Place a tick () beside each source caused by humans.

Source Caused by humans

Nuclear weapons

Cosmic rays

Granite rocks

X-rays from hospitals 

[2]

 (b) The bar chart below shows radiation levels in different districts of       
Northern Ireland.
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  How much higher is the radiation level in Newry and Mourne than in 
Belfast?

  Show your working out.

Answer =   [2]

 (c) A radioactive source emits alpha, beta and gamma radiation. 
  Each type is stopped by a different material as shown below.

  Use the diagram to name each type of radiation (1, 2 and 3).

  1.  

  2.  

  3.   [2]
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7 (a) The graph below shows how the power used by a washing machine 
changes when it is set to different temperatures.
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  (i) Describe the relationship shown in the graph above.

     [1]

   
  (ii) Complete the diagram below to show the useful energy changes 

that occur in a washing machine.

Energy in Useful energy out

Heat

Electrical Washing 
machine

   [1]
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 (b) The washing machine is connected to the 240 V mains using the plug 
shown with a 5 A fuse in the diagram below.

  Use the graph in part (a) and the equation:

power = current × voltage

  to calculate the maximum wash temperature this plug will allow.

  Show your working out.

Temperature =  °C  [3]
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8 The graph below shows how the braking distance for a car and the 
thinking distance for a driver change with speed.

 (a) Use the graph above to describe one similarity and one difference 
between the changes in thinking and braking distance.

  Similarity  

   

  Difference  

    [2]
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 (b) A car driver travelling along a road sees a child step on the road 
ahead.  The driver’s thinking distance is 9 m.

  Use the graph on the previous page to answer the following questions.

  (i) What speed was the car travelling?

Answer =  m/s  [1]

  (ii) Calculate the car’s total stopping distance.

Answer =  m  [1]

 (c) Apart from speed, state one factor that would increase the braking 
distance of this car.  Explain your answer.

   

   

    [2]
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9 (a) The table below shows the percentage of each energy source used to 
produce electricity in 1973, 1990 and 2007.  It also shows the total 
amount of electricity produced in these years.

% of each source used to generate electricity

Source 1973 1990 2007

Hydroelectric 21.0 17.2 15.6

Other 0.6 1.3 2.6

Coal 38.3 39.7 41.5

Oil 24.7 15.8 5.6

Gas 12.1 16.2 20.9

Nuclear 3.3 9.8 13.8

Total electricity 
generated/TWh 6116 12 224 19 771

  (i) Name the fossil fuel that has increased the most over these years. 

     [1]

  (ii) During these years the price of oil has steadily increased.  

   What effect has the price made to the percentage of oil being 
used to generate electricity? 

     [1]

  (iii) The total amount of electricity generated increased significantly 
between 1973 and 2007.  

   Suggest two reasons for this increase.

   1. 

   2. 

     [2]
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 (b) Explain fully how fossil fuels were formed.

   

   

    [2]

 (c) Apart from hydroelectric, name another renewable energy source.

    [1]
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1 (a) Some sources of background radiation are shown in the table below. 

Place a tick () beside each source caused by humans.

Source Caused by humans

Nuclear weapons

Cosmic rays

Granite rocks

X-rays from hospitals

[2]

(b) The bar chart below shows radiation levels in different districts of
Northern Ireland.
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How much higher is the radiation level in Newry and Mourne than in 
Belfast? 

  Show your working out.

Answer =   [2]

(c) A radioactive source emits alpha, beta and gamma radiation.
Each type is stopped by a different material as shown below.

Use the diagram to name each type of radiation (1, 2 and 3).

1. 

2. 

3.  [2]
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2 (a) The graph below shows how the power used by a washing machine 
changes when it is set to different temperatures.

(i) Describe the relationship shown in the graph above.

[1]

(ii) Complete the diagram below to show the useful energy changes
that occur in a washing machine.

Energy in Useful energy out

Heat

Electrical Washing 
machine

[1]
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 (b) The washing machine is connected to the 240 V mains using the plug 
shown with a 5 A fuse in the diagram below.

  Use the graph in part (a) and the equation:

power = current × voltage

  to calculate the maximum wash temperature this plug will allow.

  Show your working out.

Temperature =  °C  [3]
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3 The graph below shows how the braking distance for a car and the 
thinking distance for a driver change with speed.

(a) Use the graph to describe one similarity and one difference between
the changes in thinking and braking distance.

Similarity

Difference 

[2]
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 (b) A car driver travelling along a road sees a child step on the road 
ahead.  The driver’s thinking distance is 9 m.

  Use the graph on the previous page to answer the following questions.

  (i) What speed was the car travelling?

Answer =  m/s  [1]

  (ii) Calculate the car’s total stopping distance.

Answer =  m  [1]

 (c) Apart from speed, state one factor that would increase the braking 
distance of this car.  Explain your answer.

   

   

    [2]
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4 (a) The table below shows the percentage of each energy source used to 
produce electricity in 1973, 1990 and 2007.  It also shows the total 
amount of electricity produced in these years.

% of each source used to generate electricity

Source 1973 1990 2007

Hydroelectric 21.0 17.2 15.6

Other 0.6 1.3 2.6

Coal 38.3 39.7 41.5

Oil 24.7 15.8 5.6

Gas 12.1 16.2 20.9

Nuclear 3.3 9.8 13.8

Total electricity 
generated/TWh 6116 12 224 19 771

(i) Name the fossil fuel that has increased the most over these years.

[1]

(ii) During these years the price of oil has steadily increased.

What effect has the price made to the percentage of oil being
used to generate electricity?

[1]

(iii) The total amount of electricity generated increased significantly
between 1973 and 2007.

Suggest two reasons for this increase.

1.

2. 

[2]

© CCEA
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 (b) Explain fully how fossil fuels were formed.

   

   

    [2]

 (c) Apart from hydroelectric, name another renewable energy source.

    [1]
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5 (a) The diagrams below show a filament lamp, a halogen lamp and a 
compact fluorescent lamp (CFL).

  The graph below shows how the light output for each type changes 
with power input.

© CCEA
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(i) At 50 watts calculate how much more light a halogen lamp
produces compared with a filament lamp.
(Show your working out.)

Answer =  arbitrary units  [2]

(ii) State two trends shown in the graph on the previous page.

1.

2. 

[2]

(b) Use the graph and your knowledge to explain why the government is
promoting the use of CFL bulbs and stopping the production of
filament bulbs.

[2]
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6 (a) Use the diagram below to answer the following questions.

  (i) If the current flowing through ammeter A1 is 0.4A, what is the 
current flowing through ammeters A2, A3 and A4?

  A2  amps

  A3  amps

  A4  amps  [2]

  (ii) If the batteries supply a voltage of 6V in total, what is the voltage 
across bulbs 1 and 4? 

  Bulb 1  volts

  Bulb 4  volts  [2]
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 (b) The photograph below shows a variable resistor.

  (i) Describe fully how a variable resistor controls the current flowing 
in a circuit.

     [3]

  (ii) Suggest one everyday use of a variable resistor.

     [1]

© AlexandrGryzlov/iStock/Thinkstock
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 (c) The graph below shows the relationship between the resistance of a 
wire and its cross-sectional area (thickness).

  (i) Describe the relationship shown in the graph.

     [1]

  (ii) Name another factor, apart from length and area, which will affect 
the resistance of a wire.

     [1]



Examiner Only

Marks Re-mark

105

7 Explain fully how heat travels through solids, liquids and gases.

 In this question you will be assessed on your written communication 
skills including the use of specialist scientific terms.

     [6]
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8 The diagram below shows two skydivers falling through the air, before 
their parachute opens, and the forces acting on them.

 (a) Name the two forces acting on these skydivers.

   [1]

 (b) Describe fully, in terms of forces, the motion of these skydivers.

   [2]

©German-skydiver/iStock/Thinkstock
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 (c) Describe fully the effect opening the parachute will have on the forces 
acting on these skydivers.

   
    

  [1]
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9 (a) The international space station (ISS) orbits the Earth at a height of 
400 km once every 90 minutes (1.5 hours) at a speed of 5 miles per 
second.

Calculate how many times the ISS orbits the Earth every day.

  Show your working out.

Answer =   [2]

©Stocktrek Images/iStock/Thinkstock
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 (b) In the Hertzsprung-Russell (HR) diagram shown below, each star is 
represented by a dot.  The position of each dot on the diagram tells us 
two things about each star:  its brightness and its temperature.

30 000° 20 000° 15 000° 10 000° 5000° 4000° 3000°

B
rig

ht
ne

ss

Surface Temperature/°K

SUPERGIANTS

WHITE DWARFS

RED DWARFS

RED GIANTS

MAIN SEQUENCE OUR SUN

ALPHA CENTAURI B

  Use the information in the diagram above to answer the following 
questions.

  (i) Estimate the surface temperature of our Sun.

Answer =  °K  [1]

  (ii) State two differences in the properties of Alpha Centauri B 
compared with our Sun.

   1. 

   2. 

     [2]

  (iii) State one way our Sun and Alpha Centauri B are similar.

     [1]
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 (c) Describe fully the formation of the Universe according to the Big Bang 
Theory.

   

   

   

   

   

    [3]

 (d) Name a scientific alternative to the Big Bang Theory.

    [1]
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Booklet A
Task 1

1 In the space below are two photographs of equipment used to compare 
how quickly heat energy can pass through different materials.

Thermal Conductivity Kits

 (a) One of the pieces of equipment shown above (or similar) has been 
placed on your desk with some drawing pins, candle wax, an electric 
kettle with water (or a Bunsen burner and tripod) and a stop watch. 

  Molten candle wax can be used to stick the drawing pins to the rods.  

  Describe how you would use this equipment to compare how quickly 
heat flows in five different materials.  In your description you should 
include:

• how you will prepare the equipment;
• how you will heat the materials; and
• what observations you will make and any measurments you will 

take.

   [4]

© CCEA
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 (b) When conducting an investigation there will always be possible 
risks or hazards that we need to be aware of so that we can take 
measures to prevent them happening.

  (i) For this investigation, state one possible risk or hazard.

   [1]

  (ii) Describe how you are going to reduce this risk.

   [1]

 (c) (i) Now carry out the procedure you have outlined and use the table 
below to record the data you will be collecting.

Rod number Material Time/s

1

2

3

4

5

      [1]
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  (ii) Scale the axes on the grid below and complete a bar chart of 
your results.

    [3]

  (iii) With reference to your results table or your bar chart rank your 
materials in order of the best to the poorest thermal conductor.

                                              Best conductor

                                                               Poorest conductor                             [2]

  (d) State two variables that were kept constant in your investigation.

  1.

  2. [2]

 (e) Suggest one thing you could do to increase the reliability of the 
results.

   [1]

Material

Time/s
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Task 2

2 Different foods provide us with different amounts of energy.  In this 
investigation you will attempt to discover which cracker biscuit in the 
selection you have been given will release the greatest amount of energy 
when burned in air.

 (a) (i) Complete the missing label in the diagram below.

      [1]

  Assemble the equipment on your laboratory desk as shown in the 
diagram.  When you have finished follow the procedure described 
below:

• Using the syringe and the beaker of water add 20 cm3 of water to 
the boiling tube you have clamped. 

• Light your Bunsen burner but keep to the side.

  (ii) State one thing noted above that was done to ensure your 
investigation is a fair test.

   [1]
   
  (iii) You have three crackers on your laboratory table.  

   What should you do with the crackers before you burn them to 
ensure that your test will be fair? 

   [1]
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 (b) Now follow the rest of the procedure:

• Record the starting temperature of the water in the table 
opposite.

• Place your first cracker in your tongs.
• Set it alight using the Bunsen burner.
• Immediately place it under the boiling tube.
• When the cracker has completely burnt out record the final 

temperature of the water in the table opposite.
• Repeat the procedure for each cracker, using a new boiling tube 

and fresh water.

  (i) Why must the burning cracker be placed immediately under the 
boiling tube once it is lit?  Explain your answer.

   [2]

   The images below may help you appreciate how the flame should 
look and when the cracker is completely burnt.

Equipment assembled Cracker on fire Cracker burnt out
© CCEA



Examiner Only

Marks Re-mark

119

 Data Collection Table

Cracker Type Starting 
temperature/°C

Final 
temperature/°C

Temperature 
rise/°C

  (ii) Complete the table above. [2]

  (iii) State which cracker contains the most energy.  Explain your 
answer.

   Cracker 

   Explanation 

   [2]
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 (c) A Biology class conducted an investigation which was very similar 
to the one you have just completed.  In that particular investigation 
different students had slightly different setups.

  Below are the setups and the results tables for two different groups in 
the class. 

 
 (i) Complete the table below for Group 2.

              Table for Group 1                                     Table for Group 2

Food Temp.
at start

/°C

Temp. 
at end

/°C

Temp. 
rise
/°C

Food Temp. 
at start

/°C

Temp. 
at end

/°C

Temp. 
rise
/°C

bacon 18 54 36 bacon 18 64 46

crisps 18 44 26 crisps 18 52 34

biscuit 18 36 18 biscuit 18 28

      [1]
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  (ii) State one thing that is similar and one thing that is different 
between the results for Group 1 and Group 2.

   Similarity 

   Difference 

   [2]
 
  (iii) Explain the difference(s) between the two sets of results.

   [2]

 (d) How would using a stirrer in the boiling tubes improve the accuracy of 
the results?

   [1]
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Task 1

1 In the space below are two photographs of equipment used to compare 
how quickly heat energy can pass through different materials.

Thermal Conductivity Kits

 (a) One of the pieces of equipment shown above (or similar) has been 
placed on your desk with some drawing pins, candle wax, an electric 
kettle with water (or a Bunsen burner and tripod) and a stop watch. 

  Describe how you would use this equipment to compare how quickly 
heat flows in five different materials.  In your description you should 
include:

• how you will prepare the equipment;
• how you will heat the materials; and
• what observations you will make and any measurements you 

will take.

   [4]

© CCEA
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 (b) When conducting an investigation there will always be possible 
risks or hazards that we need to be aware of so that we can take 
measures to prevent them happening.

  For this investigation, describe how you are going to reduce one risk.

   [1]

 (c) (i) Now carry out the procedure you have outlined and use the table 
below to record the data you will be collecting.

Rod number Material Time/s

1

2

3

4

5

[1]
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  (ii) Scale and label the axes of the grid below and complete a bar 
chart of your results.

[3]

  (iii) With reference to your results table or your bar chart rank your 
materials in order of the best to the poorest thermal conductor.

    Best conductor

   

   

   

    Poorest conductor [2]

 (d) State two variables that were kept constant in your investigation.

 1

  2  [2]

 (e) Another student carrying out this investigation, got the results in the 
same order but all the times were a lot longer.

  Suggest a reason for this.  Explain your answer.

   [2]
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Task 2

2 Different foods provide us with different amounts of energy.  In this 
investigation you will attempt to discover which cracker biscuit in the 
selection you have been given will release the greatest amount of energy 
when burned in air. 

 (a) Assemble the equipment on your laboratory desk shown in the 
diagram.  When you have finished follow the procedure described 
below:

• Using the syringe and the beaker of water add 20 cm3 of water to 
the boiling tube you have clamped and ready.

• Light your Bunsen burner but keep to the side.

  Now follow the rest of the procedure:

• Record the starting temperature of the water in the table 
opposite.

• Place your first cracker in your tongs.
• Set it alight using the Bunsen burner.
• Immediately place it under the boiling tube.
• When the cracker has burnt out record the temperature of the 

water in the table opposite.
• Repeat the procedure for each cracker, using a new boiling tube 

and fresh water.
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  The images below may help you appreciate how the flame should 
look and when the cracker is completely burnt.

 Data Collection Table

Cracker Type Starting 
temperature/°C

Final 
temperature/°C

Temperature 
rise/°C

  (i) Complete the table above. [2]

  (ii) State which cracker contains the most energy.  Explain your 
answer.

   Cracker 

   Explanation 

   [2]

  (iii) In your investagation, state three variables that needed to be 
controlled to ensure that the results obtained were valid (fair test).

 1

 2

   3  [3]

Equipment assembled Cracker on fire Cracker burnt out
© CCEA
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(iv) It is probable that the results you have obtained are an
underestimation of the amount of energy in the crackers.

Using the information provided, suggest two reasons for this.

1.

2.

[2]

(b) A biology class conducted an investigation which was very similar
to the one you have just completed.  In that particular investigation
different students had slightly different setups.

Below are the setups and the results tables for two groups in the
class.
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  (i) Complete the table below for Group 2.

              Table for Group 1                                     Table for Group 2

Food Temp.
at start

/°C

Temp. 
at end

/°C

Temp. 
rise
/°C

Food Temp. 
at start

/°C

Temp. 
at end

/°C

Temp. 
rise
/°C

bacon 18 54 36 bacon 18 64 46

crisps 18 44 26 crisps 18 52 34

biscuit 18 36 18 biscuit 18 28

[1]

  (ii) State one thing that is similar and one thing that is different 
between the results for Group 1 and Group 2.

   Similarity 

   Difference 

   [2]

  (iii) Explain the difference(s) between the two sets of results.

   [2]

  (iv) How would using a stirrer in the boiling tubes improve the 
accuracy of the results?

   [1]
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Section A

1 A student set up the investigation below to test if light is needed for 
photosynthesis.

 One leaf was covered with aluminium foil as shown.

 The plant was left in a bright light for 48 hours.  The leaf was then 
removed and tested for starch using iodine.

 (a) Complete the table below.

Part of leaf Colour after starch 
test

Starch present or 
absent

A black present
B
C

   [2]

© CCEA
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 (b) Complete the following sentences.

  Choose from:

bright dark chloroplasts starch iodine

  Before the plant was left in bright light as described above, the plant 

  was left in a  cupboard for two days.  This was to 

  ensure that the plant leaves contained no  before 

  the investigation began. [2]

 (c) When investigating if starch is present in leaves it is important that 
the chlorophyll is removed first.

  (i) Suggest why.

   Choose A, B or C from:

   A:  the chlorophyll is toxic
   B:  it would be difficult to see iodine if the leaf was green
   C:  the chlorophyll would stain your hands

   [1]

  (ii) The diagram below shows how chlorophyll is removed from a 
leaf.

   Complete the diagram by adding the labels for A and B.

    [2]
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  (iii) Explain why the Bunsen burner is turned off.

   [1]

  (iv) Explain fully why the leaf is dipped into hot water after the stage 
shown in the diagram on the previous page.

   [2]
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2 (a) Describe how you would make a temporary mount of plant cells for 
observation under the microscope.

  In your answer you should describe:

• how to prepare a slide containing plant cells, for example onion 
cells; and

• how to focus the microscope so that the cells can be seen in 
detail.

  In this question you will be assessed on your written 
communication skills including the use of specialist scientific 
terms.

   [6]
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 (b) The diagram below shows an onion cell that was observed by one 
student (other surrounding cells are not included).

  (i) On the diagram above, label the cell parts X and Y. [2]

  (ii) Many plant cells also contain chloroplasts.  The onion cell in the 
diagram does not.  Suggest why.

   [2]
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 (c) The students counted the number of cells that they could see in their 
field of view at high power.

  Their results are shown in the table below.

Student Number of cells
A 21
B 19
C 11
D 20
E 24

  (i) Calculate the average number of cells counted by the students.
   
   Show your working out.

      [2]
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  (ii) Use the information provided, to suggest one reason for the 
differences between the students’ results.

   [1]
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Section B

3 (a) The reactivity of metals can be compared by observing how they 
react with water or acid.

  (i) Name two safety precautions that should be taken when 
observing the reaction between a very reactive metal and water.

   1 

   2 

   [2]
    

  (ii) Name the gas produced when metals react with water or acid.

   Choose from:

   
carbon dioxide oxygen hydrogen

   [1]

 (b) The table below describes some observations when metals react with 
water.

Metal Observation
Sodium Moves on water surface and disappears

Potassium Burns with a lilac flame, moves quickly on water surface 
and disappears quickly

Copper Sinks in the water

Calcium Sinks in water an after a period of time starts to rise and 
fall producing bubbles

  (i) Place the metals in order of reactivity, starting with the most 
reactive.

     most reactive

   

   

     least reactive [2]
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  (ii) Suggest one thing that had to be done to make sure the 
comparisons were valid.

   [1]

  (iii) How would the reaction of the metals change, if at all, if acid was 
used instead of water?

   Circle the correct answer.

   
less reactive more reactive no change

    
    [1]
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4 In beer making, the acidity of the brew needs to be tested throughout the 
brewing process.  There are two important steps in the determination of 
the acidity.

 Step 1 – Filter a sample of the brew into a test tube.  This removes any   
solid material.

 Step 2 – Test the filtrate with an indicator or use a pH probe.

 (a) Draw a labelled diagram of the setup used to complete Step 1.

   [4]
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 (b) An appropriate indicator is needed to test the filtrate in Step 2.

  The indicator needs to be able to detect pH across a wide range of 
pH values.  The table below shows a number of indicators and their 
colours in a range of pH values.

Indicator
pH

1 3 5 7 9 11 13
Red Litmus R R R R B B B
Blue Litmus R R R R B B B
Universal R O Y G B I V
Methyl Red R R Y Y Y Y Y

  Key: R = red   B = blue   O = orange   Y = yellow   G = green   
    I = indigo   V= violet

  (i) Choose an indicator from the table above and explain why you 
have selected this indicator.

   [2]
 
   Below is a diagram which shows another way of measuring pH.

  (ii) Give two advantages of using a pH probe instead of an indicator 
solution to measure pH.

   1 

   2 

    [2]
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 (c) When an alkali is added to an acid, a reaction referred to as 
neutralisation occurs.

  In this reaction an acid and an alkali form a salt and water.  When 
a person is suffering from indigestion, hydrochloric acid is collecting 
in their stomach.  Indigestion remedies contain an alkali which 
neutralises the acid leaving the person feeling better.

  A student wants to determine what volume of alkali would be required 
in a bottle of indigestion remedy in order to neutralise the typical 
concentration of hydrochloric acid found in the stomach.  The student 
is provided with a suitable concentration of hydrochloric acid.

  (i) Describe how the student would carry out the investigation 
to find out how much alkali would be needed to neutralise the 
hydrochloric acid.

   A burette attached to a stand, beakers and graduated cylinders 
are provided.

   You should start by drawing a labelled diagram.

   Diagram

   Description 
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   [5]

   The graph below was plotted by the student when they had 
completed collecting their evidence.

  (ii) Complete the labelling of the y-axis in the graph above. [1]

  (iii) What volume of alkali should be added to the bottle of indigestion 
remedy?

   Explain your answer fully.

   Volume  cm3

   Explanation 

   [3]
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Section C

5 The diagram below shows how speed of reaction can be investigation by 
two students.

 (a) Using the information provided, describe fully how this equipment can 
be used to find which student (A or B) has the faster reactions.

   [4]

 (b) State one way that these students can make sure their results are 
reliable.

   [1]

From ‘CCEA GCSE Single Award in Science Foundation Tier’ by James Napier, Alyn G. McFarland and Colin Murphy. 
© James Napier, Alyn G. McFarland and Colin Murphy 2009. Reproduced by Permission of Hodder Education

147
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 (c) Reaction times can also be compared digitially by individuals pressing 
a buzzer when they see a particular shape flash on a screen.

  Two students had several attempts at measuring their reaction time 
by this method.  Their results are shown in the table below.

Student
Reaction time/s

Attempt 1 Attempt 2 Attempt 3
M 0.47 0.38 0.36
J 0.67 0.61 0.55

  (i) Calculate the average reaction time of student M.

   Show your working out.

    Average reaction time =  [2]

  (ii) Summarise the results shown in the table above.

   [2]
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6 The circuit below was connected by a student who was investigating the 
relationship between current and voltage for a length of resistance wire.

 (a) (i) Using the letters A and V, label the ammeter and voltmeter in the 
circuit. [2]

  (ii) How would you describe the arrangement of the voltmeter in the 
circuit?

   Circle the correct answer.

   Choose from:

in parallel in series in tandem [1]

  (iii) State the function of the variable resistor in this circuit.

   [1]

  (iv) Add an arrow to the circuit to show the direction electrons flow 
round the circuit. [1]
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 (b) The student recorded the values of current and voltage displayed on 
the meters in the table below.

Current/A Voltage/V

0 0

3 1

6 2

7.8 3

8.6 4

  (i) On the grid below, plot and draw a line graph of these results.

    [3]

  (ii) Use your graph to find the current when the voltage is 0.5V.

    A [1]

  (iii) State the trend of your graph.

   [1]
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(iv) When the voltage across the bulb is 1.5V, the current through it is
4.5A.

Use the equation:

resistance = voltage ÷ current

to calculate the resistance of the wire.

Show your working out.

Answer  Ω [2]

(c) Using the information provided, state two things that were done to
ensure the investigation was a fair test.

1.

2. 

[2]
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Section A

1 (a) (i) Describe how you would make a temporary mount of plant cells 
for observation under the microscope.

   In your answer you should describe:

• how to prepare a slide containing plant cells, for example 
onion cells; and

• how to focus the microscope so that the cells can be seen in 
detail.

   In this question you will be assessed on your written 
communication skills including the use of specialist 
scientific terms.

   [6]
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  (ii) When viewing onion cells under a microscope, a student noticed 
a number of dark rings in their preparation caused by air bubbles.  

   Describe how these air bubbles can be prevented.

   [1]

 (b) The diagram below shows an onion cell that was observed by one 
student (other surrounding cells are not included).  

  (i) On the diagram above, label the cell parts X and Y. [2] 

  (ii) Plant cells also contain other structures that are not shown in the 
diagram above.

  
   Add and label two of these structures to the diagram above. [2]
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 (c) The students counted the number of cells that they could see in their 
field of view at high power (cell detail is not included).

  Some of their results are shown in the table below.

Student Number of cells
A 23
B 23
C 7
D 7
E

Total 83

  (i) Calculate the number of cells counted by student E.

   Show your working out.

  [2] 
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  (ii) One of the reasons the students counted different numbers of 
cells was that they were confused by cells that were only partially 
in the field of view.  Some of the students counted these cells 
and others did not.

   Apart from either deciding to include all these cells, or to exclude 
all these cells, give two other approaches the students could 
have taken.

   1.

   2.
 
  [2]

 (d) Animal cells can also be observed under the microscope.  When 
counting animal cells, a student noted that there were many more 
animal cells in the field of view compared to plant cells.

  (i) What does this tell you about the relative size of animal cells 
compared to plant cells?

   [1]

  (ii) Give one thing that had to be done to ensure that any 
comparison between plant and animal cells was valid.

 

   [1]
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2 Benedict’s reagent is the test for (reducing) sugar.  If enough reducing 
sugar is present in a sample the reagent will change from blue, through 
green, yellow, orange to a brick red precipitate.

 (a) (i) Apart from adding Benedict’s reagent, what else needs to be 
done when carrying out this test?

   [1]

  (ii) What is meant by the term precipitate?

   [1]

 (b) A student tested three foods with Benedict’s reagent.  All other 
variables were controlled, e.g. the mass of food, volume of reagent.  
Her results are shown in the table below.

Food Colour
At start At end

A blue brick red
B blue orange
C blue orange

  (i) Explain the results shown in the table above.

   [2]

  (ii) If all three foods had turned brick red after testing with Benedict’s 
reagent, suggest how the student could have distinguished 
between the amounts of sugar in each food.

   [1]
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 (c) Describe how to carry out the test for protein. 

   [2]
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Section B

3 When an alkali is added to an acid a reaction referred to as neutralisation 
occurs.  In this reaction an acid and an alkali form a salt and water.  
When a person is suffering from indigestion, hydrochloric acid is collecting 
in their stomach.  Indigestion remedies contain an alkali which neutralises 
the acid leaving the person feeling better.

 A student wants to determine what volume of alkali would be required in a 
bottle of indigestion remedy in order to neutralise the typical concentration 
of hydrochloric acid found in the stomach.  The student is provided with a 
suitable concentration of hydrochloric acid.

 (a) Describe how the student would carry out the investigation to find out 
how much alkali would be needed to neutralise the hydrochloric acid.

  A burette attached to a stand, beakers and graduated cylinders are 
provided.

  You should start by drawing a labelled diagram.

  Diagram
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 (b) The graph below was plotted by the student when they had 
completed collecting their evidence. 

  (i) Complete the labelling of the y-axis in the graph above. [1]

  (ii) What volume of alkali should be added to the bottle of indigestion 
remedy? 

   Explain your answer fully.

   Volume                            cm3 

   Explanation 

   [3]

 (c) Tooth decay is caused by acid in the mouth corroding tooth enamel.  
Toothpaste is usually alkaline to neutralise the acid in the mouth.

  (i) Describe how you could use an indicator to identify the pH of the 
toothpaste.

   [2]

  (ii) The pH of the toothpaste can also be measured more accurately 
by using a pH probe.  Give two reasons why.

 1

   2    [2]
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4 (a) The reactivity of metals can be compared by observing how they 
react with water or acid.

  (i) Name the gas produced when metals react with water or acid.

   [1]

  (ii) Describe fully how you can test for this gas.

   [2]

   The table below describes some observations when metals react 
with water.

Metal Observation
Sodium Moves on water surface and disappears

Potassium Burns with a lilac flame, moves quickly on water 
surface and disappears quickly

Copper Sinks in the water

Calcium Sinks in water and after a period of time starts 
to rise and fall producing bubbles

  (iii) Place the metals in order of reactivity.

   [2]

  (iv) Suggest one thing that had to be done to make sure the 
comparisons were valid.

   [1]
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  (v) How would the reaction of the metals change, if at all, if acid was 
used instead of water?

   [1]

 (b) Scientists investigated the complete combustion of an alkane in 
oxygen.  The complete combustion of an alkane can be represented 
by:

    alkane  +  oxygen    carbon dioxide  +  water

  They measured the volume of carbon dioxide produced over time.  
The results are shown in the table below.

Time/
minutes

Volume of 
carbon dioxide 
produced/cm3

0 0.00
2 3.50
4 7.00
6 10.50
8 14.00

10 17.50

  (i) Calculate the average rate of reaction over the 10 minutes.

   Show your working out.

     cm3/minute [2]

  (ii) The scientists repeated the investigation but doubled the amount 
of alkane used.  

   Assuming the volume of oxygen available is in excess, suggest 
the effect this will have on the rate of reaction. 

   [1]
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Section C

5 The diagram below shows how speed of reaction can be investigated by 
two students.

 (a) Using the information provided, describe fully how this equipment can 
be used to find which student (A or B) has the faster reactions.

   [4]

From ‘CCEA GCSE Single Award in Science Foundation Tier’ by James Napier, Alyn G. McFarland and Colin Murphy. 
© James Napier, Alyn G. McFarland and Colin Murphy 2009. Reproduced by Permission of Hodder Education
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 (b) Reaction times can also be compared digitally by individuals pressing 
a buzzer when they see a particular shape flash on a screen.

  Two students had several attempts at measuring their reaction time 
by this method.  Their results are shown in the table below.

Student
Reaction time/s

Attempt 1 Attempt 2 Attempt 3 Attempt 4 Attempt 5
M 0.44 0.41 0.36 0.35 0.36
J 0.67 0.61 0.55 0.77 0.45

  Summarise the results shown in the table above.

   [4]
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6 (a) The circuit below was connected by a student who was investigating 
the relationship between current and voltage for a length of resistance 
wire.

  (i) Using the letters A and V label the ammeter and voltmeter in the 
circuit.  [2] 

  (ii) Describe the arrangement of the components in this circuit.

   [2]

  (iii) Describe and explain the function of the variable resistor in this 
circuit.

   [3]
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 (b) The student recorded the values of current and voltage displayed on 
the meters in the table below. 

Current/A Voltage/V

0 0

3 1

6 2

7.8 3

8.6 4

  (i) On the grid below plot and draw a line graph of these results.

    [3] 
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  (ii) State the trend of your graph.

   [1]

  (iii) When the voltage across the bulb is 1.5V, the current through it is 
4.5A.

   Use the equation:

                                             voltage  =  current x resistance

   to calculate the resistance of the wire.

   Show your working out.

                                       Resistance =                            Ω  [2]

 (c) Using the information provided, state two things that were done to 
ensure the investigation was a fair test.

  1.

  2.
   
  [2]
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Apparatus and Materials List

Task 1:  Investigating Thermal Conductivity

Standard laboratory Thermal Conductivity Kit 
Electric kettle 
Candle wax
Drawing pins
Stop watch

or  

Five rods of material of equal length and thickness 
Bunsen burner
Tripod
Candle wax
Drawing pins
Stop watch

Task 2:  Comparing the Energy Released by a Selection of Crackers

Suggested apparatus and materials:

Clamp 
Stand
Boss head
3 boiling tubes 
Heat proof mat
Bunsen burner
Non-conductive handle metal tongs
Syringe (to collect and dispense 20ml of water)
Beaker of water
Crackers – Tuc, Ritz and Cream Crackers
Boiling tube rack
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Draft
Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

SYMBOLS OF SELECTED IONS

SOLUBILITY IN COLD WATER OF COMMON SALTS, HYDROXIDES AND OXIDES

Positive ions Negative ions

Soluble

All sodium, potassium and ammonium salts

All nitrates

Most chlorides, bromides and iodides
EXCEPT
silver and lead chlorides, bromides and iodides

Most sulfates EXCEPT lead and barium sulfates
Calcium sulfate is slightly soluble

Insoluble

Most carbonates 
EXCEPT
sodium, potassium and ammonium carbonates

Most hydroxides
EXCEPT
sodium, potassium and ammonium hydroxides

Most oxides
EXCEPT
sodium, potassium and calcium oxides which react with water

Name Symbol

Butanoate C
3
H

7
COO-

Carbonate

Dichromate

Ethanoate CH
3
COO-

Hydrogencarbonate

Hydroxide OH–

Methanoate HCOO–

Nitrate NO

Propanoate C
2
H

5
COO–

Sulfate

Sulfite
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88
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104
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40

103   
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88   
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93   
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99   
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101   
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112   
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131   
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86
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210   

84

209   
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207   

82
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20
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19
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51   
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55   
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56   
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59   
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General Marking Instructions  

Introduction
Mark schemes are intended to ensure that the GCSE examinations are marked consistently 
and fairly.  The mark schemes provide markers with an indication of the nature and range of 
candidates’ responses likely to be worthy of credit.  They also set out the criteria which they 
should apply in allocating marks to candidates’ responses.

Assessment objectives
Below are the assessment objectives for GCSE Single Award Science

Candidates must: 

AO1 Demonstrate knowledge and understanding of scientific ideas, scientific techniques and 
  procedures;
AO2 Apply knowledge, skills and understanding of scientific ideas, scientific enquiry, 
  techniques and procedures; and
AO3 Analyse information and ideas to interpret and evaluate; make judgements and draw 
  conclusions; develop and improve experimental procedures.

Quality of candidates’ responses
In marking the examination papers, examiners should be looking for a quality of response 
reflecting the level of maturity which may reasonably be expected of a 16-year-old which is the 
age at which the majority of candidates sit their GCSE examinations.

Flexibility in marking
Mark schemes are not intended to be totally prescriptive.  No mark scheme can cover all the 
responses which candidates may produce.  In the event of unanticipated answers, examiners 
are expected to use their professional judgement to assess the validity of answers.  If an 
answer is particularly problematic, then examiners should seek the guidance of the Supervising 
Examiner.

Positive marking
Examiners are encouraged to be positive in their marking, giving appropriate credit for what 
candidates know, understand and can do rather than penalising candidates for errors or 
omissions.  Examiners should make use of the whole of the available mark range for any 
particular question and be prepared to award full marks for a response which is as good as 
might reasonably be expected of a 16-year-old GCSE candidate.

Awarding zero marks
Marks should only be awarded for valid responses and no marks should be awarded for an an-
swer which is completely incorrect or inappropriate.

Marking Calculations
In marking answers involving calculations, examiners should apply the ‘own figure rule’ so that 
candidates are not penalised more than once for a computational error.

Types of mark schemes
Mark schemes for tasks or questions which require candidates to respond in extended written 
form are marked on the basis of levels of response which take account of the quality of written 
communication. 
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Other questions which require only short answers are marked on a point for point basis with 
marks awarded for each valid piece of information provided.

Levels of response
Tasks and questions requiring candidates to respond in extended writing are marked in terms 
of levels of response.  In deciding which level of response to award, examiners should look for 
the ‘best fit’ bearing in mind that weakness in one area may be compensated for by strength in 
another.  In deciding which mark within a particular level to award to any response, examiners 
are expected to use their professional judgement.  The following guidance is provided to assist 
examiners.

• Threshold performance:  Response which just merits inclusion in the level and should be 
awarded a mark at or near the bottom of the range.

• Intermediate performance:  Response which clearly merits inclusion in the level and 
should be awarded a mark at or near the middle of the range.

• High performance:  Response which fully satisfies the level description and should be 
awarded a mark at or near the top of the range.

Quality of written communication
Quality of written communication is taken into account in assessing candidates’ responses to 
all tasks and questions that require them to respond in extended written form.  These tasks 
and questions are marked on the basis of levels of response.  The description for each level of 
response includes reference to the quality of written communication.

For conciseness, quality of written communication is distinguished within levels of response as 
follows:

Level 1:  Quality of written communication is basic.
Level 2:  Quality of written communication is good.
Level 3:  Quality of written communication is excellent.

In interpreting these level descriptions, examiners should refer to the more detailed guidance 
provided below:

Level 1 (Basic):  The candidate makes only a limited selection and use of an appropriate form 
and style of writing.  The organisation of material may lack clarity and coherence.  There is little 
use of specialist vocabulary.  Presentation, spelling, punctuation and grammar may be such that 
intended meaning is not clear.

Level 2 (Good):  The candidate makes a reasonable selection and use of an appropriate form 
and style of writing.  Relevant material is organised with some clarity and coherence.  There 
is some use of appropriate specialist vocabulary.  Presentation, spelling, punctuation and 
grammar are sufficiently competent to make meaning clear.

Level 3 (Excellent):  The candidate successfully selects and uses the most appropriate form 
and style of writing.  Relevant material is organised with a high degree of clarity and coherence.  
There is widespread and accurate use of appropriate specialist vocabulary.  Presentation, 
spelling, punctuation and grammar are of a sufficiently high standard to make meaning clear.
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1 (a) A – Nucleus [1]
  B – Cell wall [1] [2]

 (b) 

  

contains genetic material

controls what enters and leaves 
the cell

cytoplasm

where chemical reactions take 
place

nucleus

  Each line correct [1] [2]

 (c) Simple [1]
  Same type [1] [2] 

2 (a) (i) Oxygen [1]
   Water [1] [2]

  (ii) Chemical [1]

 (b) Vitamin C [1]
  for transport [1] [2]

3 (a) (i) X drawn anywhere in either oviduct [1]

  (ii) Fertilisation [1]

  (iii) Uterus [1]

 (b) (i) Oxygen or carbon dioxide or urea [1]
   Carried to/from the foetus in the blood vessels or the 
   placenta/umbilical cord [1] [2]

  (ii) Alcohol can pass to the foetus through the placenta  [1]

4 (a) (i) Antibodies attach to antigens on microbes [1]
   Microbes clump together/are immobilised/are killed [1] [2]

  (ii) Lymphocyte [1]

 (b) (i) 52 + 8 + 1 + 35 = 96 [1]
   = 4% [1] [2]

  (ii) Education programme/free condoms/advertising  [1]

6

5

6

6
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5 (a) 6 (million)  [1]

 (b) They live/nest in long grass  [1]

 (c) Any two from:
  • nests/eggs are destroyed
  • chicks are killed
  • adults are killed
  • destroys food
  • will leave
  • nowhere to hide
  • ruining habitat
  • eaten by predators
  • nowhere to lay eggs [2]

 (d) This allows the chicks/adults to escape (into other fields)/move 
habitat/lays eggs at edge/birds not killed by machines  [1]

6 (a) (i) Faster/protective/does not involve thinking time [1]

  (ii) Spinal cord [1]
   Pulling their hand away [1] [2]

 (b) Any two from:
  • hormones are produced by glands
  • travel in the blood
  • only affect certain organs called target organs
  • act more slowly
  • act over a longer period of time
  • hormones are chemicals/nervous system is electrical [2]

 (c) (i) Any two from:
  • blood glucose level is higher at start for a person with diabetes
  • blood glucose levels rise more steeply quickly for a person with
   diabetes
  • blood glucose levels fall more slowly for a person with diabetes
  • blood glucose levels do not level off for a person with diabetes
  • blood glucose levels are higher for a person with diabetes [2]

  (ii) Pancreas [1]

7 (a) (i) All points plotted correctly [2] or
   5 points correct [1]
   Correct line joining points [1] [3]

  (ii) 100 – 27 [1]
   73 [1] [2]

 (b) Nature reserves/protecting fish stocks/international treaties/
  agriculture practices [1]

5

8

6
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8 (a) Any two from:
  • the number of people (males and females) with skin cancer has
   increased (every year) from 1975/over time
  • the number of females with skin cancer is (always) higher than the
   number of males
  • in 2010 the rates of skin cancer cases in both males and females
   is the same
  • when the rate of skin cancer cases rises in females it also rises
   in males [2]

 (b) (i) Any two from:
   • risk of Down’s Syndrome increases with age
   • under 35 risk of miscarriage exceeds that of Down’s Syndrome
   • over 35 risk of Down’s Syndrome greater than miscarriage [2]

  (ii) Religious conviction/not wishing to have ethical decision to make/
   if other children in family/other appropriate response  [1]

 (c) Mutation [1] 6
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9 Indicative content:
 • in vitro testing medicines or drugs are developed in the laboratory/

tested on cells/tissues
 • does the drug work
 • animal testing is testing on live animals/whole body systems/before 

testing on humans
 • many people are opposed to animal testing for ethical reasons - 

explained
 • a drug may have different effect on animal as on a human (due to 

humans being a different species)
 • drugs are given to humans in clinical trials
 • to see if the drug works on humans/what the required dose will be/if 

there are any side effects
 • licensed for use when medicines or drugs are shown to be effective/

safe (with no or limited side effects)

 

Level Response Mark

A

Candidates must use appropriate terms 
throughout to describe what stages this new 
antibiotic would have to go through before it could 
safely be given to humans using six to eight 
of the points above.  They use good spelling, 
punctuation and grammar and the form and style 
are of a high standard.

[5]–[6]

B

Candidates use some appropriate specialist 
terms to describe what stages this new antibiotic 
would have to go through before it could safely 
be given to humans using three to five of the 
points above.  They use satisfactory spelling, 
punctuation and grammar and the form and style 
are of a satisfactory standard.

[3]–[4]

C

Candidates use one or two of the points 
above.  They use limited spelling, punctuation 
and grammar to describe what stages this new 
antibiotic would have to go through before it could 
safely be given to humans. They have made 
limited use of specialist terms.  The form and style 
are of a limited standard.

[1]–[2]

D Response not worthy of credit. [0]

    [6] 6
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10 (a) (i) 70 bpm [1]

  (ii) 100% [1]

  (iii) C [1]
   Heart rate rises less during exercise/returns to normal  

quicker [1] [2]

 (b) Involves long periods in hospital/ill and so off work [1]
  Usually parents (rather than children) so no one to earn money/look 

after young children/other appropriate answer [1] [2]

    Total

6

60
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1 (a) (i) All points plotted correctly [2] or
   5 points correct [1]
   Correct line joining points [1] [3]

  (ii) 100 – 27 [1]
   73 [1] [2]

 (b) Nature reserves/protecting fish stocks/international treaties/
  agriculture practices [1]

2 (a) Any two from:
  • the number of people (males and females) with skin cancer has
   increased (every year) from 1975/over time
  • the number of females with skin cancer is (always) higher than the
   number of males
  • in 2010 the rates of skin cancer cases in both males and females
   is the same 
  • when the rate of skin cancer cases rises in females it also rises
   in males [2]

 (b) (i) Any two from:
   • risk of Down’s Syndrome increases with age
   • under 35 risk of miscarriage exceeds that of Down’s Syndrome
   • over 35 risk of Down’s Syndrome greater than miscarriage [2]

  (ii) Religious conviction/not wishing to have ethical decision to make/
   if other children in family/other appropriate response  [1]

 (c) Mutation [1]

6

6
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3 Indicative content:
 • in vitro testing medicines or drugs are developed in the laboratory/

tested on cells/tissues
 • does the drug work
 • animal testing is testing on live animals/whole body systems/before 

testing on humans
 • many people are opposed to animal testing for ethical reasons - 

explained
 • a drug may have different effect on animal as on a human (due to 

humans being a different species)
 • drugs are given to humans in clinical trials
 • to see if the drug works on humans/what the required dose will be/if 

there are any side effects
 • licensed for use when medicines or drugs are shown to be effective/

safe (with no or limited side effects)
 

    [6]

Level Response Mark

A

Candidates must use appropriate terms 
throughout to describe what stages this new 
antibiotic would have to go through before it could 
safely be given to humans using six to eight 
of the points above.  They use good spelling, 
punctuation and grammar and the form and style 
are of a high standard.

[5]–[6]

B

Candidates use some appropriate specialist 
terms to describe what stages this new antibiotic 
would have to go through before it could safely 
be given to humans using three to five of the 
points above.  They use satisfactory spelling, 
punctuation and grammar and the form and style 
are of a satisfactory standard.

[3]–[4]

C

Candidates use one or two of the points 
above.  They use limited spelling, punctuation 
and grammar to describe what stages this new 
antibiotic would have to go through before it could 
safely be given to humans. They have made 
limited use of specialist terms.  The form and style 
are of a limited standard.

[1]–[2]

D Response not worthy of credit. [0]

6
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4 (a) (i) 70 bpm [1]

  (ii) 100% [1]

  (iii) C [1]
   Heart rate rises less during exercise/returns to normal  

quicker [1] [2]

 (b) Involves long periods in hospital/ill and so off work [1]
  Usually parents/fathers so no one to earn money/look after young 

children/other appropriate answer [1]  [2]

5 (a) (i) Gametes correct [1]
   Offspring correct [1] [2]

  (ii) rr circled [1]

  (iii) 1:3  [1]

 (b) (i) Gene is section of DNA/small part of chromosome that codes for 
a characteristic/protein [1]

   Alleles are alternative forms of a gene [1]
   Not two different genes  [2]

  (ii) Dominant allele (gene) is expressed/characteristic shows if  
   heterozygous/overpowers recessive allele [1]
   Recessive allele is masked by dominant allele/characteristic only  
   shows if homozygous [1]  [2]

6 (a) 7/28 [1] 25% [1]  [2]

 (b) (i) Chemical messengers that travel in the blood to a target organ
   (all three components in bold included = 2; any two = 1)  [2]

  (ii) Any day from 12–14 inclusive [1]

  (iii) Maintains the uterine lining [1] as preparation for pregnancy [1]  [2]

  (iv) Changes hormone levels [1] and stops the development of an
   ovum/stops ovulation [1]  [2]

7 (a) (i) Simple cells [1]
   that can divide to form cells of the same type [1] [2]

  (ii) Benefit – treatment of leukaemia/pioneering treatment/ 
   potential to treat currently incurable conditions [1] 
 
   Risk – ethical implications/transfer of viruses/ 
   formation of tumours [1] [2]

6

8

9
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 (b) Involves destruction or damage of embryo/against religious beliefs  [1]
 
 
8 (a) (i) Brain and spinal cord (need both) [1]

  (ii) Muscles [1]

 (b) (i) As diameter of nerve cell increases, speed of impulse increases   
    [1]

  (ii) 64 – 40 [1]

   24 [1] [2]

 (c) Hormonal response slower than nerve impulses [1]

9 (a) Dorset mainly light and Manchester mainly dark [1]
  Appropriate reference to camouflage [1]
  Link between colour and predation [1] [3]

 (b) Most moths are light variety (in all areas)/darkest moths decrease [1]
  In all areas light variety better adapted/darker moths less well adapted 

[1]  [2]

 (c) Change/adaptation in a species/type of organism/new species form [1]
  over time [1]  [2]

 (d) Individuals can be easily separated into groups [1]

    Total

5

6

8

60
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1 (a) D  [1]

 (b) C  [1]

 (c) Correct symbol for caution (!)  [1]

 (d) Any two from:
  • greater visual impact/eye-catching
  • internationally understood
  • easier to read/for those who cannot read  [2]

2. (a) condensing [1]
  melting [1] [2]

 (b) Correct diagram, as below

   [1]

3 (a) 

  

Chemical pH Colour of universal 
indicator

sodium hydroxide 13 [1] purple

sodium chloride 7 green [1]

hydrochloric acid 1 [1] red [1]
 [4]

 (b)  pH probe/meter/data logger [1]

 (c)  solute [1]
  solvent [1]
  solution [1] [3]

5

3
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 (d)  Each piece of apparatus correctly drawn award [1] (max 3)
  Correct labels on at least three pieces of apparatus [1]

  

Bunsen burner

tripod

gauze

evaporating dish

 [4]

4 (a)  Chromatography [1]

 (b)  Pencil line will not dissolve in the water/interfere with results [1]

 (c) 3  [1]

 (d) Blue [1]

5 (a)  E [1]
  C [1]
  D [1] [3]

 (b) Alkali metals [1]
  NaCl [1]
  Mendeleev [1] [3]

 (c)  Fluorine [1]
  Ar [1]
  Xenon [1] [3]

6 (a) Use the same amount of metal/same amount of water [1]

 (b) There would be no more bubbles/gas given off/metal disappeared [1]

 (c) 2, 3, 1 (any two in correct order gains [1]) [2]

 (d)  Potassium [1]

7 (a)  Polythene is flexible/relatively light/cheap (any two) [1]
  Properly explained [1], e.g. light so that the bag does not  

add to the weight of the load [2]

 (b)  Nylon [1]
  It is flexible [1] and strong [1] [3]

© CCEA
12

4

9

5

5
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8 (a) Z [1]
  It burns with a squeaky pop [1] [2]

 (b)  Glowing splint [1]
  relights [1] [2]

9 (a) (i) Alkanes  [1]

  (ii) 

   

H  H  

H—C —C—H

H  H  [1]

 (b) Indicative content:
  • a hydrocarbon contains only carbon and hydrogen
  • products formed are carbon dioxide and water
  • carbon dioxide/gases given off
  • add to the greenhouse effect/cause global warming
  • any consequence of global warming,  

e.g. climate change/melting polar ice caps/more extremes in 
weather

 

Level Response Mark

A

Candidates must use appropriate specialist 
terms throughout to describe the combustion 
of hydrocarbons using five or six of the points 
above, in a logical sequence.  They use good 
spelling, punctuation and grammar and the form 
and style are of a high standard.

[5]–[6]

B

Candidates use some appropriate specialist terms 
to describe the combustion of hydrocarbons 
using three or four of the points above, in a 
logical sequence.  They use satisfactory spelling, 
punctuation and grammar and the form and style 
are of a satisfactory standard.

[3]–[4]

C

Candidates describe the combustion of 
hydrocarbons using one or two of the above 
points.  However, these are not presented in 
a logical sequence.  They use limited spelling, 
punctuation and grammar and have made limited 
use of specialist terms. The form and style are of 
a limited standard. 

[1]–[2]

D Not worthy of credit. [0]

    [6]

4

8
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10 (a)

  

Year 1700 1750 1800 1850 1900 1950

Percentage of 
carbon dioxide 
in atmosphere

0.028 0.028 0.028 0.029 0.030 0.032

  For every two correct answers award one mark. [2]

 (b)  The level of CO2 remains constant until 1800 [1]
  The level then rises [1] [2]

 (c) Any value greater than 0.040 [1]

    Total

5

60
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1 (a)  Polythene is flexible/relatively light/cheap (any two) [1]
  Property explained [1], e.g. light so that the bag does not  

add to the weight of the load [2]

 (b)  Nylon [1]
  It is flexible [1] and strong [1] [3]

2 (a) Z [1]
  It burns with a squeaky pop [1] [2]

 (b)  Glowing splint [1]
  relights [1] [2]

3 (a) (i) Alkanes  [1]

  (ii) 

   

H  H  

H—C —C—H

H  H  [1]

 (b) Indicative content:
  • a hydrocarbon contains only carbon and hydrogen
  • products formed are carbon dioxide and water
  • carbon dioxide/gases given off
  • add to the greenhouse effect/cause global warming
  • any consequence of global warming,  

e.g. climate change/melting polar ice caps/more extremes in 
weather

 

5

4
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Level Response Mark

A

Candidates must use appropriate specialist 
terms throughout to describe the combustion 
of hydrocarbons using five or six of the points 
above, in a logical sequence. They use good 
spelling, punctuation and grammar and the form 
and style are of a high standard.

[5]–[6]

B

Candidates use some appropriate specialist terms 
to describe the combustion of hydrocarbons 
using three or four of the points above, in a 
logical sequence. They use satisfactory spelling, 
punctuation and grammar and the form and style 
are of a satisfactory standard.

[3]–[4]

C

Candidates describe the combustion of 
hydrocarbons using one or two of the above 
points.  However, these are not presented in 
a logical sequence.  They use limited spelling, 
punctuation and grammar and have made limited 
use of specialist terms. The form and style are of 
a limited standard. 

[1]–[2]

D Not worthy of credit. [0]

    [6] 8
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4 (a) 
Year 1700 1750 1800 1850 1900 1950

Percentage of 
CO2 in 
atmosphere

0.028 0.028 0.028 0.029 0.030 0.032

  For every two correct answers award one mark. [2]

 (b)  The level of CO2 remains constant until 1800 [1]
  The level then rises [1] [2]

 (c) Any value greater than 0.040 [1]

5 (a)  Yellow [1]

 (b) Water [1]

 (c) 8 ÷ 9 = 0.89  [1]

6 (a) Correct electronic arrangements drawn
  Mg: 2.8.2 [1]
  O: 2.6 [1] [2]

 (b) Any three from:
  • Mg loses two electrons 
  • Mg becomes electronic arrangement 2.8 
  • O gains 2 electrons 
  • O becomes electronic arrangement 2.8  [3]

 (c) Mg2+ [1]
  O2– [1] [2]

7 (a)  Using electricity [1] to break down a compound [1] [2]

 (b) The negative [1] electrode [1] [2]

 (c) Aluminium ions gain [1] 3 electrons [1] to become aluminium atoms [2]

 (d) Al3+ + 3e → Al  (one mark for each side of the equation) [2]
        [1]        [1]

 (e) Carbon/graphite [1]
  Inert/conduct electricity [1] [2]

 (f) Oxygen is produced [1]
  which reacts with/wears away the anode/carbon [1] [2]

 (g) It saves the Earth’s resources [1]

5

3

7

13
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8 (a) 700 + 50 + 250 + 250 + 20 + 230 = 1500 [1]
  750 ÷ 1500 × 100 = 50% [1] [2]

 (b)  (i) 5 [1]

  (ii) 6 oxygen [1]
   2 hydrogen [1] [2]

  (iii) Hydrogen [1]

 (c)  CaCl2 [1]
  H2O + CO2 [1] [2]

 (d) (i) Bubbled faster/reaction finished sooner/gas made faster [1]

  (ii) In a more concentrated acid there are more acid particles [1]
   More particles means more successful collisions [1]
   More successful collisions means a faster rate of reaction [1] [3]

  (iii) Limewater [1]
   turns from colourless to cloudy [1] [2]

 (e) Exothermic [1]

    Total

15

60
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1 (a)  Four correct symbols [2] 
  Two or three correct symbols [1]
  Complete circuit [1] [3]

 (b)  Hotter/Brighter bulb [1] because the voltage is higher [1] 
  or
  Higher ammeter reading [1] because there is more current [1] [2]

 (c) (i) A [1]

  (ii)  C      [1] 

2 (a) [1] mark for each correct line below

 

From the Sun to a roof 
mounted solar panel.

From an electrical hotplate 
through the base of a metal 

saucepan.

From the element of an  
electric kettle to heat all the 

water in the kettle.

Situation

Conduction

Convection

Radiation

Heat travel method

 [3]

 (b)  35 + 15 + 15 + 10 = 75 [1]
  100 – 75 = 25 [1] [2]

 (c) (i)  10 (years) [1]

  (ii) Wall [1]
   Cheapest installation cost [1]
   or
   Roof [1]
   Shortest payback period [1]           [2]

  (iii)  Less fuel bought      [1] 

7

9
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3  (a)  Gamma → cancer treatment [1]
  Visible light → photography [1]
  Microwaves → cooking [1] [3]

 (b)  Microwaves/infra-red [1]

4 (a) (i)  Time for one orbit [1]

  (ii)  Temperature/orbital speed [1]

  (iii)  Any two from:
   Uranus/Neptune/Saturn [2]

 (b) (i) Crater [1]

  (ii)  Comet/asteroid [1]

  (iii)  D and E ([1] mark each)   [2] 

4

8
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5 (a) Indicative content:
• waves are formed by vibrations
• waves carry energy
• longitudinal + transverse
• longitudinal = vibrations in same direction as wave travel
• transverse = vibrations at right angles to wave travel
• sound = longitudinal and light = transverse
• sound travels slower than light
• light can pass through a vacuum

[6]

(b) 330 × 0.06 [1]
19.8 m [1] [2] 

6 (a) Nuclear weapons [1]
X-rays from hospitals [1] [2]

(b) 90 – 24 [1]
= 66 [1] [2]

(c) 1 = alpha
2 = gamma
3 = beta
1 or 2 correct [1]
All 3 correct [2]     [2]  

Level Response Mark

A

Candidates must use appropriate specialist 
terms throughout to describe the similarities 
and differences between sound and light waves 
(using at least five of the above points).  They 
use good spelling, punctuation and grammar and 
the form and style are of a high standard.

[5]–[6]

B

Candidates use some appropriate specialist 
terms to partially describe the similarities and 
differences between sound and light waves 
(using three or four of the above points).  
They use satisfactory spelling, punctuation 
and grammar and the form and style are of a 
satisfactory standard.

[3]–[4]

C

Candidates describe the similarities and 
differences between sound and light waves 
(using one or two of the above points).  However 
these are not in a logical sequence.  They use 
limited spelling, punctuation and grammar and 
they have made little use of specialist terms.  The 
form and style are of a limited standard.

[1]–[2]

D Response not worthy of credit. [0]

8

6
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7 (a) (i)  As temperature increases, power increases [1]

  (ii)  Kinetic/movement [1] 
 
 (b) 240×5 = 1200 [1]
  1200 = 1.2 kW [1]
  60 degrees from graph +/– 1 [1]
  (allow error carried forward for final mark)                [3]

8 (a)  Similarity = both increase with speed [1]
  Braking distance increases much more/faster rate [1] [2]

 (b) (i) 15 [1]
 
  (ii)  27 [1]
  
 (c)  Poor road conditions/poor tyres/poor brakes [1]
  reduces friction/grip [1]      [2]

9  (a) (i) Gas [1]

  (ii)  As price increased, less oil was used [1]

  (iii)  Any two from:
   • bigger population 
   • more appliances
   • people using appliances for longer time  [2]

 (b)  Any two from:
  • remains of plants and animals 
  • millions of years 
  • high pressure/intense heat [2]

 (c)  Wind/solar  [1]

    Total

5

6

7
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1 (a) Nuclear weapons [1]
  X-rays from hospitals [1] [2]

 (b) 90 – 24 [1]
  = 66 [1] [2]

 (c) 1 = alpha 
  2 = gamma
  3 = beta
  1 or 2 correct [1]
  All 3 correct [2]     [2]  

2 (a) (i)  As temperature increases, power increases [1]

  (ii)  Kinetic/movement [1]

 (b) 240 × 5 = 1200 [1]
  1200 = 1.2 kW [1]
  60 degrees from graph +/– 1 [1]
  (allow error carried forward for final mark)                [3]

3 (a)  Similarity = both increase with speed [1]
  Braking distance increases much more/faster rate [1] [2]

 (b) (i) 15 [1]
 
  (ii)  27 [1]
  
 (c)  Poor road conditions/poor tyres/poor brakes [1]
  Reduces friction/grip [1]      [2]

4  (a) (i) Gas [1]

  (ii)  As price increased, less oil was used [1]

  (iii)  Any two from:
   • bigger population 
   • more appliances
   • people using appliances for longer time  [2]

 (b)  Any two from:
  • remains of plants and animals 
  • millions of years 
  • high pressure/intense heat [2]

 (c)  Wind/solar/geothermal/tidal/biomass  [1] 

6

5

6

7
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5 (a) (i)  900 – 700 [1]
   200 [1] [2]

  (ii)  As power increases, light output increases [1] 
   Halogen uses less power than filament to produce same amount 
   of light/similar for CFL and halogen [1] [2]

 (b)  CFL uses less electricity than filament to produce same light [1]
  Less fossil fuels used/more efficient [1]      [2]

6 (a) (i)  A2 = 0.2
   A3 = 0.2
   A4 = 0.4
   1 or 2 correct [1]
   All 3 correct [2] [2]

  (ii)  Bulb 1 = 3V [1]
   Bulb 4 = 3V [1] [2]

 (b) (i) Slider moves changing length of wire [1]
   As wire length increases, resistance increases [1]
   As resistance increases, current flowing decreases. [1] [3]

  (ii) Dimmer switch/volume control [1]

 (c) (i) As area increases, resistance decreases [1]

  (ii) The material it is made from    [1]

6

10
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7 Indicative content:
 • conduction through solids
 • particles packed close together in solids
 • vibrations pass heat/energy along
 • metals are conductors
 • convection through liquids and gases
 • hot liquids/gases are less dense
 • hot liquids/gases rise away from heat
 • convection current set up

 

Level Response Mark

A

Candidates must use appropriate specialist 
terms throughout to explain fully how heat travels 
through solids, liquids and gases (using at least 
six of the above points).  They use good spelling, 
punctuation and grammar and the form and style 
are of a high standard.

[5]–[6]

B

Candidates use some appropriate specialist 
terms to partially explain how heat travels 
through solids, liquids and gases (using four or 
five of the above points).  They use satisfactory 
spelling, punctuation and grammar and the form 
and style are of a satisfactory standard.

[3]–[4]

C

Candidates explain how heat travels through 
solids, liquids and gases (using one to three 
of the above points). However these are not in 
a logical sequence.  They use limited spelling, 
punctuation and grammar and they have made 
little use of specialist terms.  The form and style 
are of a limited standard.

[1]–[2]

D Response not worthy of credit. [0]
 

    [6]

8  (a) Weight/gravity and air resistance/friction (any two)              [1]

 (b) Steady speed [1]
  due to balanced forces [1] [2]

 (c) Weight stays the same and air resistance increases      [1] 

6

4
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9 (a) 24 ÷ 1.5 [1]
  16 [2] [2]

 (b) (i) 5500 – 6000 [1]

  (ii) The Sun is hotter [1]
   The Sun is brighter [1] [2]

  (iii)  Similar size/age [1]

 (c)  Any three from: 
  • huge explosion/expansion
  • 14 billion years ago
  • from a singularity
  • scattered dust, gas and matter everywhere [3]

 (d)  Steady State Theory  [1]

    Total

10

60
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Booklet A

Task 1

1 (a) Using candle wax fix a drawing pin to the end/same position of each 
rod [1]

  Light Bunsen burner under central rod connector/pour boiling water 
from kettle into tank [1]

  End point is when pins fall from each rod [1]

  Measure time (for each pin to fall) [1] [4]

 (b) (i) Possibility of fire/getting burnt [1]

  (ii) Set up apparatus well away from objects than can burn/keep an 
appropriate distance from the Bunsen/do not move tank once it 
has been filled with hot water/keep lid on kettle/other appropriate 
response [1]

 (c) (i) Table completed appropriately (e.g. rod materials in the material 
column) [1]

  (ii) Appropriate axes scaling [1]
   All bars correct [2] (3 or 4 bars correct [1]) [3]

  (iii) All materials in correct order [2]
   (any two in correct sequence [1]) [2]

 (d) Rods same thickness/length/same drawing pins/same amount of wax/
other appropriate answer

  (any two) [2]

 (e) Repeat the investigation [1]

2 (a) (i) Thermometer [1]

  (ii) Same volume of water [1]

  (iii) Same mass [1]

 (b) (i) To avoid some of it burning before it started to heat the 
   water [1] 
   Otherwise the temperature rise would be under represented/

would not be a fair test [1]  [2]

  (ii) First three columns completed [1]
   Calculations correct for temperature rise [1] [2]

15



AVAILABLE 
MARKS

221

  (iii) Answer consistent with results table [1]
   Link with highest temperature rise [1] [2]

 (c) (i) 46 [1]

  (ii) Similarity – bacon had biggest rise/biscuit had smallest rise/
   order of foods the same in terms of heat rise [1]

   Difference – larger rises in Group 2/smaller rises in Group 1 [1]
    [2]

  (iii) Insulating material [1]
   Reduced heat loss [1] [2]

 (d) The water temperature would be same throughout [1]

    
    Total for Booklet A 

15

30
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Task 1

1 (a) Using candle wax fix a drawing pin to the end/same position
  of each rod [1]

  Light Bunsen burner under central rod connector/pour boiling water 
from kettle into tank [1]

  End point is when pins fall from each rod [1] 

  Measure time (for each pin to fall) [1] [4]

 (b) Set up apparatus well away from objects than can burn/keep an 
appropriate distance from the Bunsen/do not move tank once it has 
been filled/keep lid on kettle/do not touch hot rods/other appropriate 
response  [1]

 (c) (i) Table completed appropriately (e.g. rod materials in the material 
column) [1] [1]

  (ii) Appropriate axes scaling and labelling [1]
   All bars correct [2] (3 or 4 bars correct [1]) [3]

  (iii)  All materials in correct order [2] 
   (any two in correct sequence [1]) [2]

 (d) Rods same thickness/length/same drawing pins/same amount of wax/
other appropriate answer (any two) [2] 

 (e) Water in container was not as hot/less heat from Bunsen (used a 
yellow flame) [1] took longer for enough heat to be transferred along 
the rods to cause the wax to melt [1]  [2] 15
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Task 2

2 (a) (i) All columns filled in appropriately [1]
   Calculations correct for temperature rise [1] [2]

  (ii) Answer consistent with results table [1]
   Link with highest temperature rise [1] [2]

  (iii) Any three from:
• same mass of cracker
• cracker held same distance from the boiling tube
• crackers held until fully burnt (as far as possible)
• same volume of water
• same type of boiling tube
• other appropriate answer [3]

  (iv) Any two from:
• cracker not fully burnt
• some energy used in heating the glass
• energy lost to atmosphere [2]

 (b) (i)  46    [1]

  (ii) Similarity – bacon had biggest rise/biscuit had smallest rise/order 
of foods the same in terms of heat rise [1]

   Difference – larger rises in Group 2/smaller rises in Group 1 [1] [2]

  (iii) Insulating material [1]
   Reduced heat loss [1] [2]

  (iv) The water temperature would be same throughout [1]

      
      Total

15

30
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Section A

1 (a) B – yellow-red – absent [1]
  C – black – present [1] [2]

 (b) dark [1] starch [1] [2]

 (c) (i) B: It would be difficult to see the iodine if the leaf was green [1]

  (ii) A – ethanol [1]
   B – water bath/water [1] [2]

  (iii) The ethanol is flammable [1]

  (iv) To soften it [1] so that the leaf can lie flat on the white tile [1]
    [2]

    

10
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2 (a) Indicative content:

• remove a section of epidermal tissue from an onion (or equivalent 
tissue)

• place in water on a slide
• place a cover slide on top (using a pointed needle)
• place the slide on the stage of the microscope
• move the objective lens/stage away from each other (to protect 

the lens)
• focus at low power first
• then focus at high (higher) power

  
Level Response Mark

A

Candidates must use appropriate specialist terms 
throughout to describe how to prepare a slide and 
focus a microscope using six or seven of the 
points above, in a logical sequence.  They use good 
spelling, punctuation and grammar and the form 
and style are of a high standard.

[5]–[6]

B

Candidates use some appropriate specialist terms 
to describe how to prepare a slide and focus a 
microscope using three to five of the points above, 
in a logical sequence.  They use satisfactory 
spelling, punctuation and grammar and the form 
and style are of a satisfactory standard.

[3]–[4] 

C

Candidates describe how to prepare a slide and/
or focus a microscope using one or two of the 
above points.  However, these are not presented 
in a logical sequence.  They use limited spelling, 
punctuation and grammar and have made limited 
use of specialist terms. The form and style are of a 
limited standard. 

[1]–[2]

D Not worthy of credit [0]
   
   [6]
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 (b) (i) X – cell wall [1]
   Y – nucleus [1] [2]

  (ii) Onion cells grow underground [1]
   Chloroplasts are only in cells that are in the light [1] [2]

 (c) (i) 95/5 [1]
   19 [1] [2]

  (ii) Cells are different sizes so each student may have had different 
numbers/some students may have counted cell parts [1]

    
    Section A Total

13

23
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Section B

3 (a) (i)  Any two from:
• wear goggles 
• use a safety screen 
• use small amounts of metal 
• other appropriate response [2]

  (ii) Hydrogen [1]

 (b) (i) Potassium – sodium – calcium – copper
   (all correct [2]; any two in correct sequence [1]) [2]

  (ii) Same amount of metal used [1] 

  (iii) More reactive [1]

4 (a) Drawing with filter funnel [1] filter paper [1] beaker [1]
  Correct labels [1] [4]

 (b) (i) Universal [1]
   Only indicator to distinguish between wide range of pH values [1] 
    [2]

  (ii) Any two from:
• does not depend on student making a judgement/is objective
• can give pH to one decimal place
• can be used to record pH over time [2]

 (c) (i) Diagram – burette labelled [1]
                    beaker with acid [1]

   Description – add the alkali to the acid [1]
                         record pH [1]
                         neutralisation is when pH reaches 7 [1] [5]

  (ii) pH [1]

  (iii) 100 cm3 [1]
   To neutralise [1]
   the hydrochloric acid [1] [3]

    Section B Total

7

17

24
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Section C

5 (a) Student A releases the ruler [1]
  Student B catches it as quickly as possible [1]
  Distance ruler falls is an indicator of reaction time/student with 

shortest fall has faster reactions  [1]
  Repeat with student B releasing ruler [1] [4]

 (b) Repeat [1]

 (c) (i) 0.47 + 0.38 + 0.36  = 1.21 [1]
   40.3 [1] [2]

  (ii) Reaction time for M is shorter than that for J [1]
   For both students reaction time decreases with practice [1]
    [2]

6 (a) (i) A label in upper meter [1]
   V label in lower meter [1] [2]

  (ii) In parallel [1]

  (iii) Change the current [1]

  (iv) Arrow away from negative terminal / towards positive terminal [1]

 (b) (i) All five points correct [2] three/four points correct [1]
   Appropriate best fit line through the points [1] [3]

  (ii) 1.5 (A) [1]

  (iii) As current increases the voltage increases [1]

  (iv) Resistance = 1.5/4.5 [1]
   = 0.33 (Ω) [1] [2]

 (c) Any two from:
• same length of (resistance) wire
• same battery
• same voltmeter/ammeter [2]

  Section C Total

    Total

9

14

23
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Section A

1 (a) (i) Indicative content:
• remove a section of epidermal tissue from an onion (or 

equivalent tissue)
• place in water on a slide
• place a cover slide on top (using a pointed needle)
• place the slide on the stage of the microscope
• move the objective lens / stage away from each other (to 

protect the lens)
• focus at low power first
• then focus at high (higher) power

Level Response Mark

A

Candidates must use appropriate specialist 
terms throughout to describe how to prepare a 
slide and focus a microscope using six or seven 
of the points above, in a logical sequence.  They 
use good spelling, punctuation and grammar and 
the form and style are of a high standard.

[5]–[6]

B

Candidates use some appropriate specialist 
terms to describe how to prepare a slide and 
focus a microscope using three to five of the 
points above, in a logical sequence.  They use 
satisfactory spelling, punctuation and grammar 
and the form and style are of a satisfactory 
standard.

[3]–[4]

C

Candidates describe how to prepare a slide and/
or focus a microscope using one or two of the 
above points.  However, these are not presented 
in a logical sequence.  They use limited spelling, 
punctuation and grammar and have made limited 
use of specialist terms.  The form and style are 
of a limited standard.

[1]–[2]

D Not worthy of credit [0]

      [6]
  (ii) Lower the cover slip at an angle/use a pointed needle when 

lowering the cover slip  [1]

 (b) (i) X – cell wall [1]
   Y – nucleus [1] [2]
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  (ii) Any two correct structures in correct position and labels from:
• cell membrane
• chloroplast
• cytoplasm
• vacuole

   (Two structures in correct place and no label [1]) [2]

 (c) (i) 83 – (23 + 23 + 7 + 7) [1]
   23 [1]  [2]

  (ii) Any two from:
• count those cells that appear to have more than half in the 

field of view
• count those on left side as being in (right side as being out)
• other appropriate response [2]

 (d) (i) Animal cells are smaller (than plant cells) [1]

  (ii) Compare at same magnification [1]

2 (a) (i) The reagent and sample need to be heated [1] [1]

  (ii) A solid that forms within the solution [1] [1]

 (b) (i) Food A had the most sugar [1]
   Foods B and C had equal amounts (but less than A) [1] [2]

  (ii) Time how long it takes to turn brick red [1] [1]

 (c) Add Biuret reagent to food sample [1]
  Add a drop of copper sulfate and shake [1] [2]

Section A Total

17

7

24
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Section B

3 (a) Diagram – burette labelled [1]
                                beaker with acid [1]
             Description – add the alkali to the acid [1]
                                     record pH [1]
                                     neutralisation is when pH reaches 7 [1] [5]

 (b) (i) pH [1]

  (ii) 100 cm3 [1]
   to neutralise [1]
   the hydrochloric acid [1] [3] 

 (c) (i) Dip indicator into toothpaste [1]
   Compare colour of indicator against colour chart/table [1] [2]

  (ii) Any two from:
• pH probe measured to at least one decimal place
• objective
• other appropriate response [2]

4 (a) (i) Hydrogen  [1]

  (ii) Apply a lighted splint [1]
   A popping sound results [1] [2]

  (iii) Potassium (most reactive) – sodium – calcium – copper (least 
reactive) (all correct [2]; any two in correct sequence [1]) [2]

  (iv) Same amount of metal used  [1]

  (v) More reactive [1]

 (b) (i) 17.50 ÷ 10 [1]
   1.75 cm3/minute [1] [2]

  (ii) Rate would increase/double [1] [1]

Section B Total

13

10

23
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Section C

5 (a) Student A releases the ruler [1]
  Student B catches it as quickly as possible [1]
  Distance ruler falls is an indicator of reaction time/student with 

shortest fall has faster reactions [1]
  Repeat with student B releasing ruler [1] [4]

 (b) Any four from:
• Reaction time for M is shorter than that for J
• Reaction times of both students decrease initially with time
• Reaction time for M levels off after attempt three/reaction time for 

J continues to decrease
• Attempt 4 for J is an anomalous result  [4]

6 (a) (i) A label in upper meter [1]
   V label in lower meter [1] [2]

  (ii) Battery, ammeter and variable resistor in series [1]
   Voltmeter in parallel [1] [2]

  (iii) Slider [1]
   Changes length of resistance wire in circuit [1] 
   More resistance wire in the circuit the lower the current [1] [3]

 (b) (i) All five points correct [2] 
   Three/four points correct [1]  
   Appropriate best fit line through the points [1] [3]

  (ii) As current increases the voltage increases [1]

  (iii) Resistance = 1.5/4.5 [1]
                    = 0.33 Ω [1] [2]

 (c) Any two from:
• same length of (resistance) wire
• same battery
• same voltmeter/ammeter [2]

Section C Total

Paper Total

8

15

23

70
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