
Questions 
 
Q1. 
  

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. 
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Q2. 
  

Climate change has been linked to the release of carbon dioxide from some power stations. 

Some power stations burn wood chips instead of fossil fuels to produce electricity. 

The photograph shows wood chips at a power station. 

 

It is thought that burning wood chips is more beneficial to the environment because in the 
long term it does not add carbon dioxide to the atmosphere. 

Explain why burning wood chips does not increase carbon dioxide to the atmosphere in the 
long term. 

(4) 
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 Q3. 
  

More than 2000 different species of cichlid fish have been identified in lakes and rivers in 
Africa. 

The different species of cichlid fish have evolved from a common ancestor over a short 
period of time. 

The table shows some of the different species of cichlid fish found in lakes and rivers in 
Africa. 
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Describe how different species of cichlid fish have evolved in lakes and rivers in Africa. 

(5) 
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Q4. 
  

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. 

Scientists have concluded that the forest elephant and the savannah elephant are two 
different species. 

* (i) Analyse the data and the information provided to comment on the validity of this 
conclusion. 

(6) 
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(ii)  Explain how two species of African elephant could evolve from a common ancestor. 

(3) 
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 Q5. 
  

Tropical rainforests play a role in maintaining biodiversity and in storing carbon. 

Explain how reforestation of tropical rainforests can be used to minimise climate change. 

(3) 
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 Q6. 
  

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

Trypsin specifically acts on a polypeptide to form amino acids. 

Trypsin molecules from vertebrates, but not other animals, have a calcium ion binding site. 

Explain how this calcium ion binding site could have evolved in vertebrates. 

(3) 
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 Q7. 
  

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. 

(i)  Explain why the percentage of elephants without tusks in Mozambique will probably 
increase in the future. 

(3) 
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(ii)  Describe how the Hardy-Weinberg equation can be used to provide evidence for 
changes in the elephant population in Mozambique. 
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Q8. 
  

Forests are important habitats. 

Many forests are exploited by humans. 

(i)  Describe how forests can be managed as a sustainable resource. 

(2) 
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(ii)  Explain the impact of cutting down trees on climate change. 

(4) 
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Q9. 
  
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) 
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 Q10. 
  

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) 
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Q11. 
  
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) 
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