
Questions 
 
Q1. 
  

Wasps are insects that live in groups. 

One species of wasp (Vespula germanica) has been shown to knock its body repeatedly 
against a hard surface. This signals the presence and quality of food to other wasps. 

When threatened by another animal, it may use its stinger to inject a venom to protect itself. 

 

Complete the table by giving the name of the type of adaptation. 

(2) 

 

  

(Total for question = 2 marks) 
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Q2. 
  

Answer the questions with a cross in the boxes you think are correct . If you 
change your mind about an answer, put a line through the box  and then mark your 
new answer with a cross . 

Moving a limb involves the interaction of muscles, tendons and ligaments. 

Tendons and ligaments are important structures in elbow and knee joints. 

(i)  Which of the following identifies the structures that join bones to bones in an elbow joint? 

(1) 
   A    ligaments only 
   B    ligaments and tendons 
   C    tendons only 
   D    neither ligaments nor tendons 

 
(ii)  One type of joint injury is a torn ligament. This may be treated by adding a piece of 
tendon to the ligament. This is because after a period of time, the tendon tissue changes and 
responds in the same way as a ligament. 

Which of the rows in the table correctly describe the changes in this piece of tendon? 
(1) 

 

 

   A    row 1 only 
   B    row 3 only 
   C    rows 1 and 2 
   D    rows 3 and 4 

 
*(iii)  The photograph shows athletes competing in the modern triathlon. 

 

The modern triathlon involves three sports: swimming, cycling and running. 
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An investigation was carried out to compare the level of demand on the body of these 
three sports during a triathlon. 
The investigation involved 12 athletes who were all males of the same age. 
Each athlete carried out the triathlon as shown in the flow diagram. There was no rest 
period between each sport. 

 

The heart rate for each athlete was measured as they completed each sport. 
The mean heart rate for each sport was then calculated and is shown in the table. 

 

The blood lactate level for each athlete was also measured as they completed each 
sport. Means for lactate level after each sport were calculated. 
The results are shown in the graph. 

 

It was concluded that cycling was the most demanding of the three triathlon sports. This 
was followed by swimming and then running. 
Evaluate the validity of this conclusion. 

(6) 

  

(Total for question = 8 marks) 

Edexcel Biology A-level - Variety of Life PhysicsAndMathsTutor.com



Q3. 
  

The genomes of some species of cichlid fish have been sequenced and analysed. 

The data collected included: 

 

•  the rate at which genes have been duplicated to produce additional copies of genes on 
a chromosome 

•  the frequency of mutations in transcription factor binding sites 

•  the rate of mutations that result in a change of an amino acid in a protein.  

This information was used to produce a phylogenetic tree. 

A comparison was made with a stickleback, which is a slowly evolving fish. 
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Analyse all the data provided to discuss how several species of cichlid fish have evolved 
over a short period of time. 

(9) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 9 marks) 
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Q4. 
  

Conservation programmes are used to save endangered species. 

The Scottish wildcat, shown in the photograph, is a subspecies of the European wildcat, 
Felis silvestris silvestris. 

 

The Cairngorms Wildcat Project estimates that there are 150 breeding pairs left, but the 
Scottish Wildcat Association believes that only 35 cats remain. 

A conservation group proposed that a captive breeding programme, and the relocation of 
Scottish wildcats, would be necessary to prevent extinction. 

(i)  State why the Scottish wildcat has been described as endemic. 

(1) 

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

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

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

(ii)  The Scottish wildcat can interbreed successfully with domestic cats. 

Explain the effect this could have on the genetic diversity of the Scottish wildcat. 
(2) 

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q5. 
  

All known organisms can be placed into one of the three domains of life. 

The table shows some information about the three different domains. 

 

Complete the table to show the features in Bacteria and in Eukaryota. 

(2) 

  

(Total for question = 2 marks) 
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 Q6. 
  

Scientists have studied behavioural, anatomical and genetic variation in elephants. 

The table shows some information about two populations of African elephants. 

 

The photographs show elephants from the two populations. 

 

DNA samples were collected from these two populations of elephants. 

One of the genes showing variation was the GBA gene. The table shows the frequency of 
the alleles of the GBA gene in the two populations. 

 

(i)  State what is meant by the term allele. 

(1) 

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

 .............................................................................................................................................  
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(ii)  Use the Hardy-Weinberg equation to show that more than 50% of the forest elephant 
population are homozygous for the GBA gene. 

(3) 

 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

(Total for question = 4 marks) 
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Q7. 
  

Some fish live in very cold parts of the sea where ice can form. 

Many of these fish produce anti-freeze proteins, which help to stop ice forming inside the 
fish. 

Sea ice forms only during ice ages. 

The table shows Earth's ice ages over the last 1000 million years. 

 

The diagram shows how the number of families of fishes has changed over time. 
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(i)   At which time does the diagram show a major loss of biodiversity? 

(1) 
   A    65 million years ago 
   B    252 million years ago 
   C    359 million years ago 
   D    419 million years ago 

 
(ii)  Many different types of anti-freeze protein are produced by ray-fin fishes. 

Analyse the data to explain when these ray-fin fish are likely to have evolved the ability to 
produce anti-freeze proteins. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q8. 
  

Biodiversity can be reduced by management of habitats. 

A study of plant species, other than grasses, found in two lawns was completed. 

Lawn A was cut every 14 days. Lawn B was cut every 7 days. 

The table shows the number of plants of each species identified. 

 
Biodiversity can be compared in different habitats using a formula to calculate an index of 
diversity (D). 

 

n = total number of organisms of a particular species 

N = total number of organisms of all species 

(i)  Calculate the index of diversity for lawn A. 

(3) 

 
 
 
 
 
 

Answer ...........................................................  

(ii)  Herbicides are sprayed on lawns to kill unwanted plants. 

Explain how the calculated value would change if a herbicide was used on this lawn. 
(2) 

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

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

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

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

(Total for question = 5 marks) 
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 Q9. 
  

* The graph shows the changes in the relative abundance of pollinating wild bee species in 
the UK. The original sample in 1980 represents a value of 100%. 

 

Explain how the changes in the relative abundance of bee species in the UK may result in 
the development of a new species of bee orchid. 

(6) 

  

(Total for question = 6 marks) 
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Q10. 
  

Muscular dystrophy is a group of disorders that gradually cause muscles to weaken. 

One type of muscular dystrophy, caused by a recessive allele, affects 10 people in 100 000 
of the population. 

Calculate the number of carriers in a population of 17.02 million. 

Use the Hardy-Weinberg equation, p2 + 2pq + q2 = 1 

(3) 

 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

  

(Total for question = 3 marks) 
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Q11. 
  

Cystic fibrosis is a genetically inherited condition. 

A couple who are both carriers for the condition have a 25% chance of having a baby  
with cystic fibrosis. In the UK, 1 in 2500 babies born have cystic fibrosis. 

Use the Hardy-Weinberg equation to calculate the probability of babies born in  
the UK being carriers for cystic fibrosis. 

(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

  

(Total for question = 3 marks) 
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Q12. 
  

All known organisms can be placed into one of the three domains of life. 

The table shows some information about the three different domains. 

 

Explain how the information in the table can be used to show that the Archaea are more 
closely related to the Eukaryota than to the Bacteria. 

(3) 

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

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q13. 
  
Tropical rainforests play a role in maintaining biodiversity and in storing carbon. 

Information on biodiversity has been collected from various rainforest habitats in 
Madagascar. 

(i)  Describe what needs to be measured in order to compare the biodiversity of two 
rainforests. 

(2) 

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

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

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

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

(ii)  The biodiversity of the land area of Earth has been estimated. 

The table shows information on the number of species of plants and vertebrate animals 
in the rainforests of Madagascar and for the land area of Earth. 

 

Analyse the data to determine the importance of the rainforests of Madagascar in 
maintaining biodiversity on Earth. 

(3) 

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q14. 
  

Sloths are mammals found in Central and South America. 

Sloths are slow moving and use their hooked claws to hold onto branches. They sleep for 
over 15 hours a day. During this time, their slow metabolism processes their diet of low 
nutrition vegetation. 

 

Sloths have behavioural, physiological and anatomical adaptations to their environment. 

Complete the table using the information provided. 

(3) 

 

  

(Total for question = 3 marks) 

  

 
 

Edexcel Biology A-level - Variety of Life PhysicsAndMathsTutor.com



Q15. 
 Sloths are mammals found in Central and South America. 

The map shows the distribution of two species of sloth.  
There are currently two major populations of C. hoffmanni in South America.  
B. pygmaeus is restricted to an island off the coast of Central America.  
Each population occupies different habitats. 

 

Discuss why the number of sloth species may change in the future. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q16. 
  

Wildlife conservation can involve keeping animals in zoos as well as protecting habitats. 
Habitats can be destroyed by road building. 

A link road is planned to connect two major roads. 

The diagram shows the two possible sites for the link road and two woodland habitats. 

 

(1) 

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

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

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

(ii)  To decide which of the two link roads should be built, studies of the biodiversity of 
woodlands P and Q need to be carried out. 

Discuss what information needs to be collected from the two woodlands to make a 
decision about the site of the link road. 

(4) 
 .............................................................................................................................................  

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

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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 Q17. 
  

The golden snub-nosed monkey (Rhinopithecus roxellana) is endemic to high mountainous 
regions of China. 

This endangered species of monkey feeds on seeds. 

 

State what is meant by the term endemic. 

(1) 

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

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

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

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

  

(Total for question = 1 mark) 
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Q18. 
  

Trypsin is an enzyme found in many groups of living organisms. 

Trypsin specifically acts on a polypeptide to form amino acids. 

The primary structures of trypsin molecules from different species have been used to 
produce a phylogenetic tree for trypsin. 

Each branch of the following phylogenetic diagram represents trypsin from a different 
species. 

 

Explain how the primary structure of trypsin molecules can be used to produce a 
phylogenetic tree. 

(3) 

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q19. 
  

Explain how these two species of snake could have arisen from a common ancestor. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q20. 
  

Sloths are mammals found in Central and South America. 

Three species of sloth are described in the table. 

 

It is believed that C. hoffmanni and C. didactylus shared a common ancestor before 
becoming isolated on either side of the Andes mountain range. 

(i)  Explain why they are now classed as different species. 

(2) 

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

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

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

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

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

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

(ii)  Which of the following describes the term niche with reference to C. hoffmanni? 

(1) 

   A    the area where C. hoffmanni is found 

   B    the preferred diet of C. hoffmanni 

   C    the risk of C. hoffmanni becoming extinct 

   D    the role of C. hoffmanni in its environment 

 
  

(Total for question = 3 marks) 

  

 
 

Edexcel Biology A-level - Variety of Life PhysicsAndMathsTutor.com



Q21. 
  

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross . 

Red squirrels, Sciurus vulgaris, are native to the UK. The grey squirrel,  
Sciurus carolinensis, has been introduced to the UK. 

 

The two squirrels are classified as different species because they 

(1) 
   A    are geographically isolated 
   B    cannot produce fertile offspring 
   C    have different coloured fur 
   D    occupy a different niche 

 
  

(Total for question = 1 mark) 
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Q22. 
  

The population of red squirrels on Brownsea Island is one of several protected  
populations in the UK. 

(i)  These red squirrels are not classed as endemic to Brownsea Island because they 

(1) 
   A    are also found in other locations 
   B    are not at risk of extinction 
   C    are not in competition with grey squirrels 
   D    have a large population size 

 
(ii)  The red squirrels on Brownsea Island are geographically isolated from other 

red squirrel populations on the UK mainland. 
Over time, the Brownsea Island population of squirrels might develop into a new species. 
Name the process that could lead to the Brownsea Island population of  
squirrels becoming a new species. 

(1) 

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

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

  

(Total for question = 2 marks) 
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Q23. 
  

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross . 

There are currently three species of badger in the genus Meles: the Eurasian badger  
(Meles meles), the Asian badger (Meles leucurus) and the Japanese badger (Meles 
anakuma). 

 

The South Asian badger is currently classed as Meles meles. 

The pairing that would be expected to be able to mate and produce fertile offspring is 

(1) 
   A    Asian badger and South Asian badger 
   B    Eurasian badger and Asian badger 
   C    Eurasian badger and South Asian badger 
   D    Japanese badger and South Asian badger 

 
  

(Total for question = 1 mark) 
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Q24. 
  

During the civil war in Mozambique, from 1977 to 1992, 90% of the African elephants were 
killed for the ivory in their tusks. 

Since 1992, the elephant population in Mozambique has increased. 

The photograph shows a group of elephants in Mozambique. 

 

A study of an elephant population in Mozambique was carried out in 2017. 

The elephants studied were all born before 1992. 

The table shows the number of elephants with and without tusks. 

 

The presence of tusks is controlled by a single gene. The allele for tusks is known to be 
dominant. 

The frequency of alleles in a population can be determined using the Hardy-Weinberg 
equation. 
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Calculate the frequency of the dominant and recessive alleles in this population.  
Give your answer to 2 decimal places. 

(3) 

 
 
 
 
 
 
 
 
 
 

Frequency of the dominant allele ...........................................................  

Frequency of the recessive allele ...........................................................  

  

(Total for question = 3 marks) 
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Q25. 
  

The arctic ground squirrel (Spermophilus parryii) lives in Alaska. It has small ears, a 
cylindrical body and a shorter tail than other species of ground squirrel. 

The arctic ground squirrel can survive cold winters by hibernating for up to eight months per 
year. When hibernating, arctic ground squirrels use stored fat supplies as an energy source. 

 

Which combination of adaptations shown by the arctic ground squirrel have been described? 

(1) 

   A    anatomical and behavioural only 

   B    anatomical and physiological only 

   C    anatomical, behavioural and physiological 

   D    behavioural and physiological only 

 
  

(Total for question = 1 mark) 
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Q26. 
  

Hymenoscyphus fraxineus (H. fraxineus) is the fungus that causes ash dieback.  
This disease usually kills all the ash trees that it infects. 

The electron micrograph shows a section through a fungal cell. 

 

To which group do fungi belong? 

(1) 

   A    Archaea 

   B    Eukaryota 

   C    Prokaryota 

   D    Viruses 

 
  

(Total for question = 1 mark) 
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Q27. 
  

The red squirrel population on Brownsea Island has been affected by a disease  
caused by a prokaryotic organism. 

(i)  Woese classified organisms into domains. 

Which of the following contain prokaryotic organisms? 
(1) 

   A    Archaea, Bacteria and Eukaryota 
   B    only Archaea 
   C    only Archaea and Bacteria 
   D    only Bacteria 

 
(ii)  Scientists took blood samples from infected red squirrels and analysed them using an 
electron microscope. 

Describe the features that could be used to identify the prokaryotic cells in the blood 
sample. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q28. 
  

During the civil war in Mozambique, from 1977 to 1992, 90% of the African elephants were 
killed for the ivory in their tusks. 

Since 1992, the elephant population in Mozambique has increased. 

The photograph shows a group of elephants in Mozambique. 

 

A study of an elephant population in Mozambique was carried out in 2017. 

The elephants studied were all born before 1992. 

The table shows the number of elephants with and without tusks. 

 

In most African elephant populations, 2% to 4% of elephants do not grow tusks. 
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(i)  Explain why the percentage of elephants without tusks in Mozambique will probably 
increase in the future. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(ii)  Describe how the Hardy-Weinberg equation can be used to provide evidence for 
changes in the elephant population in Mozambique. 

(2) 

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q29. 
  

There are two main types of woodland in the UK. One consists of broadleaved  
deciduous trees, the other contains coniferous trees that have needle-like leaves. 

The table shows some of the species of plant growing underneath the trees in a  
deciduous woodland. 

 

(i)  Complete the table to show n(n – 1) for each species of plant. 

(1) 

(ii)  Calculate the diversity index (D) using the data in the table. 

 

(2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

  

(Total for question = 3 marks) 
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Q30. 
  

There are currently three species of badger in the genus Meles: the Eurasian badger  
(Meles meles), the Asian badger (Meles leucurus) and the Japanese badger (Meles 
anakuma). 

The Bosphorus Strait is a channel of water that separates populations of badgers. 

Badgers found to the west of the Bosphorus Strait are M. meles. The badgers found to the 
east of the Bosphorus Strait are thought to be a new species. 

(i)  Explain how molecular phylogeny can be used to show that these two populations are 
reproductively isolated. 

(3) 

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

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

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

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

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

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

(ii)  Describe how mutations in badgers to the east of the Bosphorus Strait may lead to this 
population 

becoming a separate species. 
(4) 

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 7 marks) 
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Q31. 
  

Plasmodium falciparum is a single-celled eukaryotic organism. P. falciparum causes the 
disease malaria when it invades red blood cells. 
If untreated, malaria can result in a shorter than normal life span. 

The high mortality rate of people with malaria has been claimed to be one of the greatest 
selection pressures on the human genome in recent history. 

Sickle cell anaemia is a genetic condition. 

People who are homozygous for the sickle cell allele have red blood cells that become 
deformed in shape when they are deoxygenated. 

The electron micrograph shows these deformed sickle cells alongside normal red blood 
cells. 

 

(i)  The image of the normal red blood cell labelled in the electron micrograph has a diameter 
of 2 cm. 

Which of the following is the actual diameter of this red blood cell? 
(1) 

   A    0.67 μm 

   B    6.7 μm 

   C    67 μm 

   D    670 μm 

 
(ii)  People with a heterozygous genotype for this condition do not develop severe sickle cell 
anaemia. 

The Yoruba are a group of people who live in West Africa. 
In a population of 600 Yoruba individuals, 24 were found to have severe sickle cell 
anaemia. 
Calculate the number of heterozygous individuals in this population. 
Use the Hardy Weinberg equation, p2 + 2pq + q2 = 1. 

(3) 

 
 
 
 
 

Answer ...........................................................  
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* (iii)  Individuals who are heterozygous for this condition are resistant to a severe form of 
malaria, called cerebral malaria, that affects the brain. Individuals who are homozygous for 
the sickle cell allele are more likely to develop severe sickle cell anaemia. 

The maps show the percentage of the population with the allele for sickle cell anaemia 
and the distribution of P. falciparum in Africa. The location of the Yoruba people is 
indicated with a cross ( ). 

 

Analyse the data to explain how malaria has affected the percentage of individuals in the 
Yoruba population with the allele for sickle cell anaemia. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 10 marks) 
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Q32. 
  

Scientists measure biodiversity using both species richness and the  
heterozygosity index. 

State what is meant by the following terms: 

(2) 

species richness 

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

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

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

heterozygosity index 

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

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

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

  

(Total for question = 2 marks) 
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Q33. 
  

A study of the genetics of grass snakes has led to the identification of a new species  
of grass snake in the UK. 

The barred grass snake was thought to be a variation of the common grass snake,  
Natrix natrix. 

However, the barred grass snake, Natrix helvetica, has been found to be a  
different species. 

Both types of grass snake are normally found in lowland regions in the south of  
England. The snakes can be more than a metre long, are found near water and eat  
mainly amphibians such as frogs and newts. 

The common grass snake is olive green with a bright yellow collar. 

The barred grass snake, shown in the photograph, is grey with black markings. 

 

State what is meant by the term species. 

(1) 

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

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

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

  

(Total for question = 1 mark) 
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Q34. 
  

There are many reasons why humans may lose muscle mass. 

Two known causes are hip replacement surgery and some genetically inherited conditions. 

Muscular dystrophy (MD) is a range of genetically inherited conditions in which a loss of 
muscle mass can occur. 

Limb-girdle muscular dystrophy (LGMD2A) is a rare type of MD. Only six people per million 
have this  
recessive condition. 

In 2018 there were 66.5 million people in the UK. 

(i)  Calculate the number of people in the UK who are carriers of LGMD2A using the 
Hardy-Weinberg equation. 

(3) 

p2 + 2pq + q2 = 1 

 
 
 
 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

(ii)  In the human population, the frequency of the allele for LGMD2A may change from one 
generation to the next. 

Explain why the frequency of this allele may change from one generation to the next. 
(3) 

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q35. 
  

Explain how the Hardy-Weinberg equation can be used to show that natural selection is 
occurring in a population. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 

  

 
 
Q36. 
  

Some fish live in very cold parts of the sea where ice can form. 

Many of these fish produce anti-freeze proteins, which help to stop ice forming inside the 
fish. 

The production of anti-freeze proteins is an example of 

(1) 
   A    anatomical adaptation 
   B    change in allele frequency 
   C    physiological adaptation 
   D    reproductive isolation 

 
  

(Total for question = 1 mark) 
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Q37. 
  
The saiga antelope is found in the grasslands of Eurasia. In the 1970s its population was 1 
250 000. The population has decreased due to loss of habitat and a disease outbreak in 
2015. 
Population estimates suggest as few as 50 000 individuals remain. 
Conservation efforts aim to ensure that the population recovers to previous levels. 

 

Saiga antelopes are related to a wide range of other species of antelope. 

The diagram shows the phylogenetic relationships between some antelopes.  
This diagram was produced using data from analysis of a protein. 

 

(i)  Explain how this diagram indicates that saiga antelopes are more closely related to 
Antilope than to Antidorcas. 

(2) 

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  This is a more recent classification diagram based on a study of the mitochondrial 
genomes of antelopes. 

 

Deduce how this study led to different opinions about the relationship between Saiga and 
Antilope. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q38. 
  

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross . 

The bee orchid, Ophrys apifera, is pollinated by a species of bee, Eucera longicornis, that is 
found in parts of the UK. 

Males of this species of bee mistake the flower for a female bee. 

The bee orchid can also self-pollinate. 

 

The niche of E. longicornis is that it 

(1) 
   A    feeds on the orchid 
   B    is found in the same location as the orchid 
   C    looks like the orchid flower 
   D    pollinates the orchid 

 
  

(Total for question = 1 mark) 
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Q39. 
  

Conservation programmes are used to save endangered species. 

The Scottish wildcat, shown in the photograph, is a subspecies of the European wildcat, 
Felis silvestris silvestris. 

 

The Cairngorms Wildcat Project estimates that there are 150 breeding pairs left, but the 
Scottish Wildcat Association believes that only 35 cats remain. 

A conservation group proposed that a captive breeding programme, and the relocation of 
Scottish wildcats, would be necessary to prevent extinction. 

Explain how molecular phylogeny could be used to determine the relationships between the 
Scottish wildcat and other subspecies of European wildcat. 

(2) 

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

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

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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