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(i) Describe two improvements to the student’s method, other than using different equipment, that 
could improve the accuracy of their population estimate.

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

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

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

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

(ii) The student counts 22 colonies on the agar plate.

 Calculate the total number of E. coli cells in the original 50 cm3 culture.

 Give your answer in standard form.

 Total number of E. coli cells in 50 cm3 =  ......................................................... [3]

(c) E. coli can be genetically modified to produce useful proteins.

 State two other reasons why E. coli is a suitable microorganism to use in biotechnology.

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

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

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

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



4

© OCR 2024

BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE



5

Turn  over© OCR 2024

2 Species biodiversity is affected by many factors.

(a) A student plans to sample the plant species in the area shown below to assess the area’s 
species biodiversity.

 

Grassland
with

shrubs and
bushes

Grassland

River

 The student plans to:

• use a random number generator to generate 10 coordinates

• sample at each of the 10 coordinates

• use a point quadrat and an identification key to estimate the percentage cover of each 
species at each coordinate.

 Describe two improvements to the student’s plan and explain why they would be improvements.

Improvement  ....................................................................................................................................

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

Explanation  ......................................................................................................................................

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

Improvement  ....................................................................................................................................

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

Explanation  ......................................................................................................................................

 ..........................................................................................................................................................
 [4]
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(b) The International Union for Conservation of Nature (IUCN) compiles a list of species and their 
conservation status, known as the Red List of Threatened Species. 

 A study in 2016 assessed which factors were threats to populations of animal species. 

 The scientists carrying out the study selected 3789 species on the IUCN List.

 They classified each population into one of five categories, based on the greatest threat to the 
survival of the population.

 The graph shows the results of the study.
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Key:
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(i) Outline the differences between the bird and mammal results shown in the graph.

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

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

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

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

 ..................................................................................................................................................... [2]
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(ii)* Describe how the scientist could use the potometer to collect the data needed to assess the 
effect of temperature on the rate of transpiration in P. vulgaris. 

 Details of how to set up and use a potometer are not needed.

 In your answer you should name an appropriate statistical test that could be used to analyse the 
data.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 Extra answer space if required.

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

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

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

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

 ..........................................................................................................................................................
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(d) Many plants, such as Erica cinerea (bell heather), have evolved adaptations to limit water loss by 
transpiration.

 This is a drawing of a leaf of E. cinerea. 

 Epidermis

Air space

 State and explain how the leaf of E. cinerea is adapted to limit water loss by transpiration.

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

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

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

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

 ..................................................................................................................................................... [2]
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5 Type 1 diabetes mellitus is characterised by a lack of insulin production. Type 2 diabetes mellitus 
can involve reduced production of insulin and a decreased response to insulin. 

(a)* Scientists analysed the occurrence of diabetes in identical and non-identical twins. 

 Identical twins have the same DNA. Non-identical twins share approximately 50% of each other’s 
DNA.

 The scientists selected 614 pairs of twins in which at least one of the individuals had diabetes: 
109 pairs had type 1 diabetes; 505 pairs had type 2 diabetes.

 The scientists calculated the percentage probability of an individual having diabetes when their 
twin has the disease.

 The table shows the percentage probability of both individuals in a pair of twins developing either 
type 1 or type 2 diabetes.

Percentage probability of both individuals in a 
pair of twins having the disease

Type 1 diabetes Type 2 diabetes

Identical twins 23 34

Non-identical twins 5 16

 Explain what conclusions can be drawn from the data in the table about the influence of the 
environment and genetics on the probability of developing diabetes.

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

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

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

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

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [6]
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 Extra answer space if required.

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

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

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

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

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

(b) Insulin is secreted from cells in the pancreas.

 This is a photomicrograph of pancreatic tissue.

 

A

C

B

 Identify the structures labelled A, B and C.

A .......................................................................................................................................................

B .......................................................................................................................................................

C .......................................................................................................................................................
 [3]
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(c) The graph shows the changes in the rate of insulin secretion in a person with type 2 diabetes 
after consuming glucose.

0
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Rate of
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= Normal glucose
   tolerance

= Type 2 diabetes

Key:

 The table shows the changes in the rate of insulin secretion in a person with normal glucose 
tolerance after consuming glucose.

Time (min) Rate of insulin secretion (pmol min–1 m–2)

0 60

40 460

80 365

120 299

160 190

 Plot the data from the table on the graph and draw a line of best fit. [2]
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6 Plants can be cloned and propagated in horticulture and agriculture.

(a) Describe how artificial clones of plants are produced using micropropagation.

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

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

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

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

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

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

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

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

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

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

(b) Potato plants can be naturally cloned from tubers. 

 Many diseases can infect potato plants.

 State one disease that can infect potato plants and state the type of pathogen that causes the 
disease.

Disease  ............................................................................................................................................

Type of pathogen  .............................................................................................................................
 [2]
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(c) The diagram shows a lily plant and a peppermint plant. 

 Lily plant Peppermint plant

 

Soil X

 

Soil

Y

(i) State the name of structure X and outline how a gardener could produce many cloned plants 
from structure X.

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

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

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

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

(ii) State the name of structure Y and describe the process by which a new plant can form naturally 
from structure Y.

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

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

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

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

END OF QUESTION PAPER
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If you need extra space use these lined pages. You must write the question numbers clearly in 
the margin.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



23

© OCR 2024

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



24

© OCR 2024

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials.  OCR has attempted to identify and contact all copyright holders 
whose work is used in this paper.  To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 
Acknowledgements Booklet.  This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible 
opportunity.

For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

OCR is part of Cambridge University Press & Assessment, which is itself a department of the University of Cambridge.


