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1 The diagram below represents two ways of sampling animal 
populations, labelled A and B. (The diagrams are not drawn 
to scale.)

soil
surface

A B

 (a) Complete the table below by naming each sampling 
device shown and suggesting the type of animal each 
could be used to sample.     [4 marks]

Sampling device Type of animal 
sampled

A

B

 (b) Suggest one precaution necessary when using 
apparatus A to ensure successful sampling of 

  the population.     [1 mark]
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2 The photograph below shows a section through a water 
lily (Nymphaea alba) leaf. A student drew a block diagram 
of this section and this is also shown. The block diagram 
includes some errors.

Photograph

Block diagram
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 (a) On the photograph on page 4, label

  • the main photosynthetic layer with an X

  • a feature that adapts the water lily to survive in water 
with a Y.     

  [2 marks]

 (b) Describe three errors that can be seen in the 
  block diagram on page 4.     [3 marks]

  1.

  2.

  3.
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3 An investigation was carried out into the effect of 
temperature on the hydrolysis of starch by amylase. 

 Three water baths were set up at 20ºC, 40ºC and 60ºC. 
Equal volumes of starch and amylase solutions were placed 
in separate test tubes in each water bath for 5 minutes, 
before being mixed. At this point a stopclock was started.

 The mixtures were sampled initially and then every 
2 minutes for 12 minutes and tested with iodine for the 
presence of starch. Measurements of transmission of light 
were taken using a colorimeter.

 (a) State the appropriate colour of filter to be used in the 
colorimeter.     [1 mark]

 The results of this investigation are shown in the table 
below. The temperatures shown represent the temperature 
of each water bath.

Time/
minutes

Transmission of light / % 
20ºC 40ºC 60ºC

0 7 8 6
2 15 24 11
4 23 48 12
6 42 66 11
8 58 52 13
10 75 92 11
12 86 97 11
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 (b) (i) Identify the anomalous result at 40ºC and suggest 
two possible ways in which this anomaly could have 
arisen.     [3 marks]

   Anomalous result                                

   1.

   2.

  (ii) At 60°C, the percentage transmission of light 
remains low throughout. However, there is a small 
increase from 0 – 2 minutes.

   Suggest a reason for this small increase.     [1 mark]

 (c) Describe briefly how the colorimeter measurements 
could be converted from % transmission to starch 
concentrations.     [2 marks]
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4 A student was asked to test a solution for the presence of 
protein and non-reducing sugar.

 Complete the table below with the names of the reagent(s) 
and/or chemical(s) required for each test and a description 
of the colour change which would indicate a positive result.
[5 marks]

Test Reagent(s) and/or 
chemical(s) required

Positive colour 
change

Protein

Non-
reducing 
sugar
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5 A photograph of the dissected left side of a sheep’s heart is 
shown below.

 (a) Name the structures labelled A – D.     [4 marks]

  A

  B

  C

  D

 (b) Describe and explain how one of these structures 
(A – D) would differ on the right side of the heart.
[2 marks]

AA

B

C

D
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6 Paper chromatography can be used to identify unknown 
amino acids in a solution.

 Describe how to set up and develop a chromatogram to 
identify unknown amino acids in a solution.

 Include one safety precaution necessary in this experiment.
[6 marks] 

 Setting up
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 Development
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7 The photograph below shows onion cells in a root tip.

 

A

B

C

30 μm

 (a) Name the stage of mitosis occurring in each of the cells 
labelled A – C.     [3 marks]

  A _____________________________

  B _____________________________

  C _____________________________



12158.03 MV18 [Turn over13

 (b) Using the scale bar, calculate the magnification of 
  the photograph.     [3 marks]

  (Show your working.)

 (c) Name a stain that can be used when investigating 
mitosis in root tips and explain why a stain is necessary.
[2 marks]

  Stain                                                     

  Explanation 
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8 An investigation was carried out into the distribution of the 
woodland plant bluebell (Hyacinthoides non-scripta).

 A student set up a transect from the edge of an area of 
woodland towards its centre. At 10 metre intervals along the 
transect, percentage cover of H. non-scripta was recorded. 
At each transect position, light intensity was measured 

 and recorded.

 The results are shown in the table below.

Transect 
position/m

Light intensity/
arbitrary units

Percentage 
cover of
H. non-scripta

0 27 0
10 27 0
20 25 5
30 26 0
40 19 20
50 14 35
60 24 5
70 13 35
80 11 45
90 10 65
100 8 75

 (a) Use the data to plot a scatter graph on page 15 to 
investigate if a correlation exists between percentage 
cover of H. non-scripta and light intensity.   [3 marks]
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  You may use any other graph paper if required.

  

Percentage cover of H. non-scripta against 
light intensity in an area of woodland
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 (b) Describe the trend shown in the graph.     [1 mark]

 (c) (i) Name the apparatus used to measure light intensity.
[1 mark]

  (ii) Suggest a reason for the increase in light intensity 
shown in the table at 60 m.     [1 mark]

  (iii) Suggest how the student would have ensured that 
the data for light intensity at each sampling point 
was valid.     [1 mark]

 (d) State one other abiotic factor which would be expected 
to change along the transect used by the student.
[1 mark]
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This is the end of the question paper
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