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Answer all the questions.

1 Coral reefs are found in tropical seas.

 They are made by living organisms called reef-building corals.

 Reef-building corals have a symbiotic relationship with microscopic algae. Algae are single-celled 
plants.

 In a symbiotic relationship both organisms benefit from each other.

 Algae can photosynthesise.

 (a) During photosynthesis, the algae make glucose.

  (i) Algae can convert glucose into other substances. 

   Name two of these substances.

1  ........................................................................................................................................

2  ........................................................................................................................................
[2]

  (ii) Some of the glucose is passed from the algae to the coral.

   Suggest what the algae gain in return.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]
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 (b) Scientists have found that some algae in coral are dying.

  This is thought to be caused by increases or decreases in sea temperature.

healthy coral

algae

  Photosynthesis is controlled by enzymes.

  Explain how changes in sea temperature can result in the algae dying.

   The quality of written communication will be assessed in your answer.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]
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 (c) Some scientists think that temperature changes are killing the algae.

  Other scientists think that increased UV light could be the cause.

  How would scientists show whether UV light or temperature change is the cause of the algae 
dying in their natural habitat?

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (d) Scientists publish their findings in peer-reviewed journals.

  Which statements about peer review are correct?

  Put ticks (✓) in the two correct boxes.

   Peer review is when the public evaluate the data. 

   Peer review is when scientists evaluate the data of other scientists. 

   Peer review is when both the public and scientists evaluate the data.  

   Peer review allows the public to keep up to date with the latest findings. 

   Peer review gives greater confidence in the findings. 

   Peer review means the scientists get paid. 
[2]

[Total: 15]
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2 The kidneys remove waste products, such as urea, from the blood.

 People with kidney failure cannot remove the urea from their blood. 

 These people need dialysis treatment.

 During dialysis, blood from a patient passes through a dialysis machine.

 The diagram shows a section of the dialysis machine.

blood
flow blood from patient

dialysis fluid
A

 (a) Arrow A shows the movement of urea out of the blood into the dialysis fluid as it passes 
through the dialysis machine.

  The dialysis fluid is changed regularly so that the concentration of urea is kept very low.

  Suggest why this is important.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (b) The amount of blood flowing through the machine is 600 ml in each minute.

  Calculate how much blood, in litres, will flow through the machine in 2 hours.

  Show your working.

 answer =  ..................................................litres [2]
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 (c) It is important that the concentration of blood plasma is balanced. 

Which two statements explain why this is important?

Put ticks (✓) in the two correct boxes.

If the concentration of the blood plasma decreases, water will move into the red
blood cells and they will burst. 

The concentration of the blood plasma will not affect blood cells. 

If the concentration of the blood plasma rises, water will move out of the red blood 
cells and they will burst. 

Water moves from a dilute solution to a concentrated solution across a partially 
permeable membrane. 

When water moves into red blood cells, they swell but cannot burst. 

[2]

 (d) Victoria investigates the effect of different salt concentrations on cells. 

Victoria weighs five pieces of potato.

She places one piece of potato into each of five different concentrations of salt solution.

After 20 minutes, she removes the pieces of potato and weighs each of them again. 

Her results are shown in the table.

Concentration of the 
salt solution (mol)

Starting mass 
(g)

Final mass 
(g)

Difference in 
mass (g)

Percentage change 
in mass

(%)

0.1 2.2 2.5 +0.3

0.2 2.4 2.5 +0.1 +4.17

0.3 3.0 3.1 +0.1 +3.33

0.4 2.1 2.0 -0.1 -4.76

0.5 2.4 2.2 -0.2 -8.33

(i) Calculate the percentage change for the piece of potato placed in the 0.1 mol salt 
solution.

Show your working.

Give your answer to two decimal places.

percentage change =  ...................................................... % [2]
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  (ii) It is better to calculate the percentage change in mass rather than just using the 
difference in mass.

   Explain why.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (iii) What conclusion can Victoria make?

   Put a tick (✓) in the box next to the correct answer.

   Potato pieces in concentrations …

    … greater than 0.4 mol lose mass. 

    … lower than 0.3 mol do not change mass. 

    … lower than 0.2 mol lose mass. 

    … greater than 0.1 mol do not change mass. 
[1]

  (iv) The data in the table can be used to work out the concentration of the cells in the potato 
pieces.

   Use the data to give the range of concentration of the cells.

   Range = ........................................ (mol)  to ........................................ (mol) [2]

 (e) Victoria wants to improve the quality of her data and to improve her confidence in the 
conclusions.

  Suggest three improvements she could make to her procedure.

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................
[3]

[Total: 17]
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3 The offspring of a male donkey and a female horse is called a mule.

 A horse has 64 chromosomes in each body cell. A donkey has 62 chromosomes in each body cell.

 (a) Complete the boxes below to show how many chromosomes would be found in the gametes 
(sex cells) in these two species.

Female horse Male donkey

Gametes

[1]

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

  ..........................................................  [1]

 (c) Most mules are infertile. 

  This means that they cannot reproduce.

  Use information about chromosome numbers to suggest why.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 4]
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4 Some specialised cells have cilia.

cilia

nucleus

 Cilia are made from proteins.

 Cilia are only made by certain cells.

  Explain how the proteins in cilia are made and what prevents these proteins being made by all 
cells.

  The quality of written communication will be assessed in your answer.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [6]

[Total: 6]
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5 Serotonin is a transmitter substance used in synaptic transmission.

 Depression is caused by a lack of serotonin. 

 Antidepressants are drugs prescribed by doctors to treat depression. 

 Fiona has depression and is prescribed an antidepressant drug.

 (a) Describe what happens at a synapse and suggest how the antidepressant affects the 
synapse.

  You may use a labelled diagram in your answer.

   The quality of written communication will be assessed in your answer.
    

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]
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 (b) The table gives information about drugs A, B, C and D that are used to treat depression.

Drug Information

A Some people respond to this drug better than other drugs.
Do not take if you have high blood pressure.

B
Causes fewer side effects than other drugs.
Overdose not likely to be fatal.
Do not take if you have epilepsy, diabetes or a kidney disease.

C Unpleasant side effects.
Do not take if you have liver disease or heart disease.

D Need to avoid red wine.
Can lead to high blood pressure.

  Use the information in the table to suggest what a doctor needs to consider when prescribing 
an antidepressant for Fiona.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 8]
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6 Oxana was a feral child. 

 From the age of three, she lived with dogs. 

 At the age of eight she was found living in the wild. She could hardly speak.

 (a) (i) What is the name of the part of the brain associated with language?

 ...................................................................................................................................... [1]

  (ii) Oxana learned how to speak. 

   Some children who were once feral may never learn to speak.

   Suggest why.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 (b) Scientists use MRI scans and electrical stimulation of the brain to discover more about the 
brain.

  Some people are concerned about the use of electrical stimulation of the brain but not the 
use of MRI scanners. 

  Suggest why.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 4]
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7 Jean grows geranium plants. Her favourite plant has purple flowers.

 She takes a cutting from her favourite plant.

 After 10 days, roots start to develop.

 (a) Explain why Jean takes a cutting from the geranium and does not grow the plant from a seed.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (b) Name the plant cells that divide to form unspecialised cells.

  ........................................................... [1]

 (c) As Jean’s cutting grows, unspecialised cells become specialised.

  These specialised cells form different tissues and organs.

  Give one example of a plant tissue and one example of a plant organ.

Tissue  .......................................................................................................................................

Organ  ........................................................................................................................................
[2]

[Total: 6]

END OF QUESTION PAPER
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