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    Answer all the questions.

1 Joe is an athlete.
 He ran in the London Olympics.

 (a) When Joe sprints, he releases energy for his muscles by a process called respiration.

  Which of the following substances may be produced by respiration?

  Put ticks (✓) in the boxes next to the correct answers.

  oxygen  

  carbon dioxide 

  urea    

  lactic acid  

  glucose  
 [2]

 (b) Joe can sprint 100 m in 10 seconds.

  (i) Rearrange this formula to show how you would calculate Joe’s speed.

distance = speed × time

               speed = 

 [1]

  (ii) What is Joe’s average speed over 100 m?
   Show your working.

average speed =  .......................................................................................................... [2]

  (iii) Suggest why it is important that Joe’s coach monitors his speed over 100 m on a regular 
basis.

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

 ...................................................................................................................................... [1]
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 (c) During the Olympics, Joe’s urine was tested for any performance enhancing drugs.

  Write down an example of a performance enhancing drug that a cheating athlete may have 
used.

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

 (d) The diagram shows part of Joe’s skeleton when he is on the starting blocks for a race.

muscle A

muscle B

  (i) When the race starts, muscles A and B contract as Joe runs.

   What does each muscle do to the leg?

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

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

 ...................................................................................................................................... [2]
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  (ii) The bones in Joe’s body act as levers.

10 N
10 cm

50 cm

X

   Calculate the force required at X to raise the load of 10 N.
   Show your working.

 force =  ...................................................... N [2]

 [Total: 11]
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2 Jasmine is concerned about her weight.
 She uses this chart. 
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 Describe and explain how Jasmine would use this chart to assess her weight and how she could 
assess her weight if she did not have the chart.

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

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

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

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

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

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

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

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

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

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

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

 [Total: 6]
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3 Neil falls and hurts his leg.
 He goes to his local Accident and Emergency Department.
 The doctor sends him for an X-ray.

 (a) Look at the X-ray of Neil’s leg.

  What conclusions can you make about Neil’s injury from the image of the X-ray?

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

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

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

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

 (b) The doctor puts Neil’s leg into a plaster cast.
  When it is removed, Neil goes to see a physiotherapist.

  Describe what the physiotherapist does when she treats Neil’s leg.

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

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

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

 [Total: 5]
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4 Pollution in river water can be measured using indicator species.
 The indicator species can be used to determine a biotic index.
 The biotic index tells you how polluted the river water is.

 10 = clean unpolluted water
 1 = very polluted water

 Look at the table of data.
 It tells you how to calculate a biotic index.

Biotic index

>10 species of stonefly larvae >8

>10 species of mayfly larvae 8

>10 species of caddis fly larvae 7

water shrimp present but all above absent 6

water louse present but all above absent 5

blood worm present <5

 Now look at the next table of data.
 It was collected by a student doing a survey of four different rivers, A, B, C and D.

Number of species in river

A B C D

species of stonefly larvae 4 11 0 6
species of mayfly larvae 7 12 0 11
species of caddis fly larvae 11 14 0 12
water shrimp present ✗ ✗ ✗ ✗

water louse present ✗ ✗ ✗ ✗

blood worm present ✗ ✗ ✓ ✗

Biotic index 7 >8 <5 ..........

 (a) Determine the biotic index of river D.
  Write your answer in the table. [1]

 (b) Which river was most polluted?
  To justify your answer, write down two pieces of evidence that affect the biotic index.

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

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

 .............................................................................................................................................. [2]
 [Total: 3]
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5 Peter is a student. He wants to find out which type of food colouring is used in a fruit juice that he 
drinks.

 He makes a chromatogram of the fruit juice and four other types of food colouring.

rose red posh pink fruity orange Peter’s drinkdaffodil yellow

solvent front

start line

 Peter concludes that his drink contains the food colouring called posh pink.
 Comment on Peter’s conclusion and explain how his investigation could be improved.

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

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

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

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

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

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

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

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

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

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

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

 [Total: 6]
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6 Jane is pregnant.
 She has an ultrasound scan of the unborn baby (fetus).

 (a) A doctor measures the distance across the fetus’s skull.
  This is called the biparietal diameter (BPD).
  The BPD can be used to determine the gestational age of the fetus.

Age in
weeks

BPD in
mm

14 28

15 32

16 36

17 39

18 42

19 45

20 48

  The scale of the ultrasound image is ×0.5.

  Measure the length of the BPD and use the BPD to determine the age of the fetus.
  Show your working.

 age of fetus  .......................................................... [3]

Item removed due to third party 
copyright restrictions.
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 (b) A tissue sample is taken from the fetus.
  The chromosomes from a single cell of the fetus are examined by the doctor.
  She notices something unusual about chromosomes 21.

1

6 7

13

19 20 21 22 23 24

14 15 16 17 18

8 9 10 11 12

2 3 4 5

  Describe what is unusual about chromosomes 21 and explain the consequences of this 
observation.

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

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

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

 (c) Describe and give reasons for one other test that the doctor may perform on a pregnant 
woman.

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

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

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

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

 [Total: 7]
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7 Anita works for the environment agency.
 She collects samples of river water to assess their turbidity.

 Describe and explain how Anita would test a sample of river water in order to assess its turbidity.

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

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

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

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

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

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

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

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

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

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

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

 [Total: 6]
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8 Electrophoresis is an important technique used by forensic scientists.

 (a) Which of these statements about electrophoresis are correct?

  Put a tick (✓) in the boxes next to the two correct statements.

  Electrophoresis ...

  … separates substances of different colours.  

  … uses a scanning electron microscope.    

  … can be used on small biological samples.  

  … can separate biological molecules.    

  … measures the intensity of a colour.    

  … works by increasing the resolution of an image. 

  … uses a calibration graph to produce the result.  
 [2]

 (b) Explain how the process of electrophoresis works.

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

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

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

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

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

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

 .............................................................................................................................................. [4]

 [Total: 6]
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