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1 (a) The diagram shows the apparatus used to investigate if carbon dioxide 
is needed for photosynthesis.

  The plant was destarched and then the leaves were sealed in glass 
flasks.

  The plant was then left in sunlight for 12 hours.

Flask 1
Flask 2
Normal conditions

Chemical which removes
carbon dioxide (CO2)
from the air

  (i) How was the plant destarched?

    __________________________________________________  [1]

  (ii) Name the chemical used, in the starch test, to remove chlorophyll 
from the leaves.

    __________________________________________________  [1]

  (iii) A starch test was carried out on each leaf.

   Describe the colour you would expect to obtain at the end of the 
starch test in the

   leaf from flask 1 ________________________________________

   leaf from flask 2 _____________________________________  [2]
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 (b) Another experiment was carried out on a tomato plant to investigate 
where sugar was transported to after it was made in the plant leaves. 
The results are shown below.

Part of tomato plant
Percentage of the sugar 

transported to each part of the plant

Roots 
Stem 
youngest leaf 
2nd youngest leaf

52 
45 
 2 
 1

  (i) Draw an arrow to show the direction in which most sugar was 
transported in the plant. [1]

  (ii) Name the type of cells through which sugars are transported.

    __________________________________________________  [1]

© CCEA
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  (iii) Give three ways sugars, made by photosynthesis, are used by 
plants.

   1.  ___________________________________________________

   2.  ___________________________________________________

   3.  ________________________________________________  [3]
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2 (a) The diagram shows the liver and associated organs.

Gall
bladder

Bile duct

Liver

Stomach

Small
intestine

Pancreas

  (i) The gall bladder passes bile down the bile duct to the small 
intestine. Give one function of bile.

    _____________________________________________________

    __________________________________________________  [1]

  (ii) Name the enzyme that breaks down fats after bile has acted on 
them.

    __________________________________________________  [1]

© GCSE biology for CCEA by R McIlwaine & J Napier, published by Hodder & Stoughton, 2003, 
ISBN 9780340858257. ‘Reproduced by permission of Hodder Education’
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 (b) Proteins are digested to amino acids in the small intestine.

  (i) Name the process by which amino acids pass into the blood in the 
small intestine.

    __________________________________________________  [1]

  (ii) Name the blood vessel that transports amino acids from the small 
intestine to the liver.

    __________________________________________________  [1]

  (iii) describe how amino acids are used by cells.

    _____________________________________________________

    __________________________________________________  [2]
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 (c) excess amino acids are broken down to urea by the liver and then 
transported to the kidneys. Anne’s kidneys failed and so she had to 
undergo dialysis.

  The diagram shows the composition of Anne’s blood as it enters the 
dialysis machine.

Red blood cells

Dialysis fluidDialysis membraneBlood

Key to molecules = water = urea = glucose = salt

  (i)  Complete the table to show whether each of the components listed 
is present in the dialysis fluid at the start of dialysis. Place a tick 
(✓) if the component is present or a cross (✗) if it is absent. The 
first one has been completed for you.

Component in Anne’s 
blood

Present or absent in dialysis fluid at 
the start of  dialysis

Salts ✓

Water

urea

Glucose

Red blood cells

    [4]

  (ii) At the end of dialysis how would you expect the composition of 
the dialysis fluid to have changed?

    __________________________________________________  [1]

  (iii) Why does the dialysis fluid need to be changed regularly?

    _____________________________________________________

    __________________________________________________  [1]

© GCSE biology for CCEA by R McIlwaine & J Napier, published by Hodder & Stoughton, 2003, 
ISBN 9780340858257. ‘Reproduced by permission of Hodder Education’
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 (d) (i) The liver and insulin regulate blood glucose levels.

   Describe how this regulation occurs after eating a meal with a high 
glucose content.

   you will be assessed on the quality of written communication in 
this question.

    _____________________________________________________

    _____________________________________________________

    _____________________________________________________

    __________________________________________________  [3]

   Quality of written communication  [2]

  (ii) Name the condition people suffer from if they cannot regulate their 
blood glucose levels.

    __________________________________________________  [1]
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3 (a) The diagram shows a food web for an island in the Arctic.

© CCEA
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  (i) Name the energy source for this food web.  _______________  [1]

  (ii) Use the food web to name

a primary consumer __________________

a secondary consumer  _____________ [2]

  (iii) Use the food web to give a food chain with only five types of 
organisms. [3]

   

  (iv) explain why the phytoplankton (plants) are called producers.

    _____________________________________________________

    __________________________________________________  [2]

  (v) Suggest why the numbers of zooplankton may decrease during 
winter.

    _____________________________________________________

    __________________________________________________  [2]

  (vi) On the grid draw a pyramid of numbers for your food chain in (iii). 
Use the numbers of organisms shown in the food web.

   Beside each level write the name of the organism.

[5]

______________ → ______________ → ______________ → ______________         ______________ 
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  (vii) explain why it is an advantage to the polar bear to have more than 
one food source.

    __________________________________________________  [1]

 (b) The diagram shows the transfer of energy from one trophic level to the 
next. energy is lost between trophic levels.

                 light energy 1 000 000 MJ

  (i) What percentage of the energy available to primary consumers is 
transferred to secondary consumers? Show your working.

                          __________________________  % [2]

  (ii) Give two ways that energy is lost between trophic levels.

   1.  ___________________________________________________

   2.  ________________________________________________  [2]

Producer

Primary consumer

Secondary consumer

Tertiary consumer

350 000 MJ

354 000 MJ

355 500 MJ

350 030 MJ
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 (c)	 Ascientistwantedtoestimatethesizeofpopulationoffishinalake.
Hecapturedafirstsamplecontaining112fishfromthelakeandputa
markonthefinofeachone.Hereleasedthesefishbackintothelake.
Oneweeklaterhecapturedasecondsamplewhichcontained140fish,
16ofwhichweremarkedand124unmarked.

  Theformulausedtoestimatethesizeofapopulationisgivenbelow.




      Totalnumberoffish 
×
  Totalnumberoffish

 
Population =

inthefirstsample     inthesecondsample    __________________________________________
         Numberofmarkedfishinthesecondsample

  (i)	 Calculatethesizeofthefishpopulationusingtheformulagiven.
Showyourworking.



Answer______________[2]

  (ii)	 Suggesttwo	reasonswhythefishpopulationinalakemay
decrease.

   1.___________________________________________________

   2.________________________________________________ [2]

  (iii)	Whyisitmoredifficulttoestimatefishpopulationsinthesea
ratherthaninalake?

   __________________________________________________ [1]

  (iv)	Giveone	reasonwhyitisimportanttomonitorfishpopulationsin
thesea.

   __________________________________________________ [1]
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4 (a) The flow diagram shows the effects of artificial fertiliser run-off in 
rivers.

Artificial fertiliser run-off into river

Increased growth of water plants/algae

  (i) Complete the missing boxes to show the stages in this process.   [4]

  (ii) Name one other substance that could cause the same effect 
   if it entered a river.

    __________________________________________________  [1]

  (iii) explain how hot water from cooling processes can lead to the 
death of fish if added to a river.

     __________________________________________________  [1]
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 (b) The diagram shows the nitrogen cycle. A, b and C are processes carried 
out by bacteria.

Nitrate in
the soil

Nitrogen in
the air

Protein in consumers

Protein in producers

Ammonia in the soil

Decomposition by bacteria

A         B

C

  use the diagram and your knowledge to answer the following questions.

  (i) bacteria are decomposers. Name another type of decomposer.

    __________________________________________________  [1]

  (ii) Name the types of bacteria that carry out the following processes.

   A _______________________

   b _______________________

   C _______________________                                  [3]

  (iii) If a farmer is growing a crop, which of these types of bacteria is not 
helpful?

    __________________________________________________  [1]

  (iv) Planting clover increases the number of type b bacteria as these 
bacteria are found in swellings in clover roots. Suggest the benefit 
to the soil of planting clover.

    __________________________________________________  [1]



6051  16 [Turn over

Examiner Only

 Marks Remark

5 (a) (i) The diagram shows an example of a particular type of cell. This 
type of cell divides to produce gametes. Complete the diagram to 
show the result of such cell division.

Parent cell

[3]

  (ii) Name the type of cell division that produces gametes.

    ______________________________                      [1]

  (iii) The parent cell has a diploid number of chromosomes. What term 
describes the number of chromosomes in the gamete?

    ______________________________                      [1]
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 (b) The diagrams show some stages in the development of an egg after 

fertilisation.

  (i) Describe what has happened to the fertilised egg to produce the 
result at stage A.

    __________________________________________________  [1]

  (ii) Complete the diagram at stage B to show what happens next.     [2]

  A later stage of development is shown in the diagram below.

  (iii) Describe what has happened to reach this stage.
.
    _____________________________________________________

    __________________________________________________  [1]

Fertilised egg Stage A Stage B

© CCEA

© CCEA
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 (c) The diagram shows part of the female reproductive system.

Oviduct

Ovary

Uterus lining

  (i) On the diagram mark with an X where the process of fertilisation 
occurs. [1]

  (ii) Mark on the diagram with an I where implantation will occur.     [1]

  (iii) Following implantation the placenta develops.

   Give two functions of the placenta.

   1.  ___________________________________________________

   2.  ________________________________________________  [2]

   Describe one way in which the placenta is adapted for its role.

    __________________________________________________  [1]

  (iv) Name the structure that protects the developing baby.

    __________________________________________________  [1]

  (v) Name the disease that teenagers are vaccinated against to help 
protect the developing baby.

    __________________________________________________  [1]

© Focus Educational Software Ltd
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 (d) Other diseases such as gonorrhoea are sexually transmitted.

  (i) Name the type of organism that causes gonorrhoea.

    __________________________________________________  [1]

  (ii) The incubation period between getting infected with the disease 
and showing symptoms can be up to 14 days. How might this lead 
to the spread of the disease?

    __________________________________________________  [1]

  (iii) What is the treatment for this disease?  ___________________  [1]

  (iv) Name one other sexually transmitted disease.

    _______________________________________                        [1]
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6 Pea plants can produce peas that are wrinkled or smooth.

 The gene (allele) for wrinkled is dominant to the gene (allele) for 
smoothness.

 let R represent the gene (allele) for wrinkled peas.
 let r represent the gene (allele) for smooth peas.

 (a) A plant breeder crossed two heterozygous pea plants.

  (i) use a Punnett square to show the possible genotypes of the 
offspring of this cross.

[3]

  (ii) Give the phenotypes of the offspring and the ratio of the 
phenotypes.

   Phenotypes ____________________ and ____________________

   Ratio  _____________________________________________  [2]
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 (b) the breeder had a pea plant that produced wrinkled peas but he did not 
know its genotype.

  (i) Use Punnett squares to show the backcrosses (text crosses) that he 
used to determine the genotype of this pea plant.

[3]

  (ii) if any smooth offspring are produced what does this tell you about 
the genotype of the parent pea plant?

    __________________________________________________  [1]
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 (c) The diagram shows how plants can be produced by the process of 
tissue culture.

1. Cuttings from geranium

Put cutting in damp
compost and cover
with polythene (this
reduces the water lost
in transpiration, as new
plant is at risk of drying out).

Remove
lower leaves
(this allows 
growth of 
roots at 
these cuts).

Dip cut end in
hormone rooting
powder (this
encourages
root growth).

Plastic
bag

New plant
grows

Cut here

1

4

2

3

Sterile
scalpel

Weak bleach
solution

Explants
Stem

Plant with desirable characteristics

Explant

Nutrient
jelly

Each explant
grows into a
small plant

Explant

© GCSE biology for CCEA by R McIlwaine & J Napier, published by Hodder & Stoughton, 2003. 
Reproduced by permission of Hodder Education
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  (i) When choosing a plant for tissue culture suggest two desirable 
characteristics that the plant might have.

   1.  ___________________________________________________

   2.  ________________________________________________  [2]

  (ii) Explain why tissue culture is an example of artificial selection.

    __________________________________________________  [1]

  (iii) Suggest an advantage of using tissue culture to produce plants 
commercially.

    __________________________________________________  [1]

  (iv) Why do the following minerals need to be added to the nutrient 
jelly?

   Magnesium  ________________________

   Calcium ___________________________   [2]

  (v) Suggest why the explants are placed in a weak bleach solution.

    __________________________________________________  [1]

  (vi) Give two environmental conditions that would need to be 
controlled to produce plants by tissue culture.

   1.  ___________________________________________________

   2.  ________________________________________________  [2]
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 (d) The diagram shows a section of DNA before and after a change in the 
DNA structure.

A

T

T

A

G

C

A

T

T

A

A

First strand
before change

Second strand
after change

  (i) If the G on the 1st strand changes to an A, complete the 2nd strand 
on the 2nd diagram to show the end result.                                    [1]

  (ii) What is a change in the DNA structure called?

    __________________________________________________  [1]

  (iii) What type of molecule does DNA code for?

    __________________________________________________  [1]

  (iv) What effect may this change in DNA have on the molecule it codes 
for?

    __________________________________________________  [1]

  (v) What approach did Watson and Crick take that led them to the 
discovery of the structure of DNA?

    __________________________________________________  [1]

  (vi) What term is used to describe the structure of DNA?

    __________________________________________________  [2]
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