
Questions 
 
Q1. 
  

* The photograph shows a tawny owl. These owls live in areas close to the Arctic Circle. 

 

Scientists investigated the feather colours of a population of tawny owls. Feather colours of 
the owls were scored on a scale of 1 to 11, according to how grey or brown they were. 

Grey feathered owls were given a score between 6 and 1, with 1 being the most grey. 

Brown feathered owls were given a score between 7 and 11, with 11 being the most brown. 

The graph shows the percentages of owls in the population with each of the colour scores. 

 

The scientists investigated the effect of climate change on the frequencies of these two 
alleles for feather colour in populations of tawny owls. 

The percentage survival rates of both colours of owl were measured when there were 
different depths of snow. 

The mean depth of snow was recorded each year between 1980 and 2007. 

The percentage of owls that were coloured brown between 1960 and 2007 was also 
recorded. 
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The graphs show the results. 

 

 

The scientists concluded that increased greenhouse gases from human activity are resulting 
in an increase in the frequency of the brown allele. 

Analyse the data to evaluate this conclusion. 

(6) 
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(Total for question = 6 marks) 
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Q2. 
  

The photograph shows a satin bowerbird, Ptilonorhynchus violaceus, in its bower. 

 

The males are known for building and decorating a bower to attract females. 

This is made of two parallel walls of sticks and is used as a courtship arena during the 
breeding season. 

The male decorates the bower with bright blue coloured objects that it collects. Blue clothes 
pegs, drinking straws and bottle tops are among the favourite items. 

Away from human habitation, bright blue parrot feathers, flowers and snail shells make up 
the majority of the decorations. 

(i)  Describe how courtship ensures that bowerbirds mate successfully. 

(2) 

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  Explain how this bower building behaviour has evolved by natural selection. 

(4) 

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

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

(iii)  Devise an investigation to determine the effect of changing the colour of the objects 
used to decorate the bower on its attractiveness to female bowerbirds. 

(4) 
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(Total for question = 10 marks) 
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Q3. 
  

Fritillaria delavayi is a small plant (height 7 cm), that grows on rocky slopes on mountains in 
China. 

The image shows Fritillaria delavayi. 

 

For at least 2 000 years, this plant has been collected and used in Chinese medicine.  
It is not known to be eaten by animals. 

In less accessible regions, where few humans go, the plants are bright green with bright 
yellow flowers. 

In locations where bulbs are collected in high numbers, most plants have greyish-brown 
leaves and flowers. 

Scientists believe that the greyish-brown plants are the same species as the 
brightly-coloured plants. 

Explain why most of the plants in areas where bulbs are collected in high numbers have 
greyish-brown leaves and flowers. 

(4) 
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Q4. 
  

Natural selection can lead to adaptations in organisms. 

Compare and contrast allopatric and sympatric speciation. 

(4) 
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Q5. 
  

Cholera is a disease caused by a bacterial infection that affects the absorption of water in 
the small intestine. 

There is a high frequency of mutated CFTR alleles in some human populations. 

In an experiment, three groups of genetically modified mice were infected with cholera 
bacteria. 

The relative volume of water in their faeces was measured. 

The results are shown in the table. 

 

Use the information in the table to explain why the mutated CFTR allele has a high 
frequency in some human populations. 

(3) 
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Q6. 
  

Scientists also investigated the effect of temperature on the percentage saturation of 
haemoglobin with oxygen, using blood from an Asian elephant. 

The oxygen dissociation curves are shown in the graph. 

 

(i)   In the alveolar capillaries, the partial pressure of oxygen is 12 kPa at a temperature of 
38 °C and haemoglobin is fully saturated with oxygen. 

In active muscle tissue, the partial pressure of oxygen is 2 kPa at a temperature of 43 °C. 
Use the graph to determine the percentage saturation of haemoglobin in active muscle 
tissue. 

(1) 

 
 
 
 
 
 
 
 

 Answer ........................................................... %  
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(ii)  When 1g of haemoglobin is fully saturated it carries 1.3 cm3 of oxygen. 

Calculate the volume of oxygen released by 1 g of haemoglobin to this active muscle 
tissue. 
Show your working. 

(2) 

 
 
 
 
 
 
 
 

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

(iii)  Scientists extracted the genes for mammoth haemoglobin and used them to produce 
mammoth haemoglobin. 

The oxygen dissociation curve for mammoth haemoglobin at 38 °C was found to be the 
same as for the Asian elephant at 38 °C. 
Lowering the temperature did not shift the oxygen dissociation curve. 
Explain how these observations show that this haemoglobin enabled mammoths to be 
adapted for life in cold Arctic regions. 

(3) 
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Q7. 
  

Natural selection can lead to adaptations in organisms. 

(i)  Which of the following is an example of a behavioural adaptation? 

(1) 
   A    courtship display in sticklebacks 
   B    litter size in pigs 
   C    number of Drosophila eggs that hatch 
   D    pollen production in sycamore trees 

 
(ii)  Which of the following is an example of anatomical adaptation? 

(1) 
   A    an alarm call by a song thrush 
   B    dominance behaviour in dairy cattle 
   C    limb structure in primates 
   D    water potential in root hair cells 

 
(iii)  Which of the following is an example of physiological adaptation? 

(1) 
   A    increased number of stomata on leaf upper surface in a water lily 
   B    production of venom by a snake 
   C    reduction of leaves to spines in a cactus 
   D    salmon swimming upstream to mate 

 
  

(Total for question = 3 marks) 
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Q8. 
  

The Northern elephant seal is a mammal found in the Eastern Pacific Ocean. 

 

In the nineteenth century, Northern elephant seals were hunted and this reduced the 
population to about 20 seals. 

The seals were listed as an Appendix II species when CITES was established in the 1970s. 

The population has now recovered to over 100 000 individuals. 

The seals in this population have developed health problems, including a high mortality rate 
for newborn pups, deformities and weak immune systems. 

Northern elephant seals are able to dive to great depths and hold their breath for up to two 
hours. 

The tables show data for four diving mammals. 
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(i)  Calculate the total mass of haemoglobin in a Northern elephant seal. 

(3) 

 
 
 
 
 
 
 
 

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

* (ii) Analyse the data to explain how marine mammals are adapted for diving. 

(6) 
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(Total for question = 9 marks) 
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Q9. 
  

Before the twentieth century, tigers were once widespread across the whole of South and 
South East Asia. Over the last hundred years, their geographical distribution has been 
reduced by over 90%. The diagram shows the current distribution of three varieties of tiger. 

 

The development of palm oil plantations in Sumatra has removed areas of forest that 
provided the natural habitat for these tigers. 

Many tigers in Sumatra suffer from inherited disorders. 

Explain why planting strips of trees to link the remaining patches of forest would have an 
effect on the frequency of genetic disorders in these tigers. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q10. 
  

Natural selection can lead to adaptations in organisms. 

Explain how evolution can occur through natural selection. 

(3) 

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

 .............................................................................................................................................  
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(Total for question = 3 marks) 

  

 
 
Q11. 
  

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 . 

Taxonomy is the branch of biology concerned with classifying organisms. 

Scientists use a variety of methods to classify organisms into groups. 

Which of the following contributes to evolution by natural selection? 

(1) 
   A    all organisms have enough resources to survive 
   B    individuals in the same population show little variation 
   C    individuals inherit acquired characteristics 
   D    organisms produce many more offspring than survive 

 
  

(Total for question = 1 mark) 
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Q12. 
  
Malaria is caused by Plasmodium, a pathogenic microorganism. 

Vaccination is one of many methods being used to control malaria. 

In a study, the effectiveness of a vaccine for malaria was tested. 

The following method was used: 

 

•  samples of Plasmodium were exposed to radiation and used to make a vaccine 

•  two groups of people, A and B, were given different doses of the vaccine 

•  a third group of people, C, was used as a control 

•  one month after vaccination, all three groups of people were exposed to mosquitoes 
known to contain live Plasmodium 

•  the number of people in each group with malaria was recorded.  

The results are shown in the table. 

 

Anti-malarial drugs can be used to protect people from malaria. 

These drugs are not always effective because Plasmodium develop resistance. 

Explain how drug-resistant Plasmodium may evolve. 

(3) 
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Q13. 
  

Changes in the number of chromosomes of lizards can occur, resulting in speciation. 

Some lizards are tetraploid (4n) rather than diploid (2n). 

Explain how this speciation has arisen. 

(2) 
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(Total for question = 2 marks) 
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Q14. 
  

The hawthorn fly is found in a part of North America. 

The hawthorn fly has separated into two species. 

One species is called the apple maggot fly and feeds on apples. The other species  
is called the hawthorn fly and feeds on hawthorn fruit. 

The photographs show these two species. 

 

Explain how these two species have evolved. 

(3) 

 .............................................................................................................................................  
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Q15. 
  

The photograph shows three head lice on human hair. 

 

Insecticides are used to control the spread of head lice. 

However, commonly used insecticides have become less effective at reducing head lice 
populations. 

(i)  Explain why these insecticides have become less effective when used to treat head lice. 

(4) 
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(ii)  Explain how the use of insecticides could be changed to make the treatment more 
effective. 

(3) 
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(Total for question = 7 marks) 
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Q16. 
  

The photograph shows a fruit fly, Drosophila. 

 

Species of Drosophila live in a range of habitats in different parts of the world. 

The geographic distribution of these species ranges from regions with low temperatures to 
regions with high temperatures. 

The graph shows the effect of temperature on the percentage fertility of male flies of two 
species of Drosophila, D. simulans and D. melanogaster. 

 

The effect of low temperature on fertility is often compared using the temperature that results 
in 50% fertility. 

Determine the difference in these temperatures for the two species. 

(1) 

 
 
 
 

Temperature difference ...........................................................  

(Total for question = 1 mark) 
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Q17. 
  

The photograph shows a fruit fly, Drosophila. 

 

Species of Drosophila live in a range of habitats in different parts of the world. 

The geographic distribution of these species ranges from regions with low temperatures to 
regions with high temperatures. 

The graph shows the effect of temperature on the percentage fertility of male flies of two 
species of Drosophila, D. simulans and D. melanogaster. 

 

Scientists also collected data from the two species about the effect of both high and low 
temperature on the viability of eggs and fertility of male flies. 

An egg is viable if it develops into an adult. 

 

 

Edexcel (B) Biology A-level -  Natural Selection PhysicsAndMathsTutor.com



The table shows the effects of temperature on the viability of eggs and fertility of males, for 
the two species of Drosophila. 

 

(i)  Give the relationship between temperature and the viability of eggs and fertility of males. 

(1) 

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

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

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

*(ii) Another group of scientists recorded the courtship song of male D. melanogaster and 
male D. simulans. 

The male flies vibrate their wings producing a courtship song to attract females. 
The courtship song is produced in pulses. 
The interval between pulses and the duration of each pulse are shown in the table. 

 

Discuss how the data provides evidence for the geographical distribution and type of 
speciation of the two species of Drosophila. 
Use the data from tables for temperature and for courtship song. 

(6) 

  

(Total for question = 7 marks) 
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Q18. 
  

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 photograph shows an insect fossilised in amber resin. 

 

Scientists have classified another fossilised insect found in amber resin as a new species of 
mosquito, Priscoculex burmanicus. 

This mosquito is anatomically very similar to modern species of mosquito. 

(i)  Which of these processes produces new species without geographically separating 
populations? 

(1) 
   A    allopatric speciation 
   B    genetic speciation 
   C    stabilising speciation 
   D    sympatric speciation 

 
(ii)  Priscoculex burmanicus became extinct about 100 million years ago. 

State why it was difficult for scientists to decide if this insect belonged to a different 
species from modern mosquitoes. 

(1) 

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

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

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

(iii)  State how scientists would have reached agreement on classifying this mosquito. 

(1) 

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

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

 .............................................................................................................................................  
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(iv)  Complete the classification table for Priscoculex burmanicus. 

(2) 

 

  

(Total for question = 5 marks) 

  

 
 
Q19. 
  

Natural selection can lead to adaptations in organisms. 

Natural selection can lead to speciation. 

(i)  Which information about a new organism would to lead to it being classified as a new 
species? 

(1) 
   A    anatomical differences 
   B    behavioural differences 
   C    genetic differences 
   D    inability to produce fertile offspring with similar species 

 
(ii)  Give one method that a scientist might use to inform the scientific community about the 
discovery of a new species. 

(1) 

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

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

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

(Total for question = 2 marks) 
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Q20. 
  

Macroalgae and microalgae are photosynthetic organisms. 

Seaweeds are macroalgae that live attached to rock in coastal areas. 

Some seaweeds are green, some are brown and some are red. 

The colour of seaweeds depends on the photosynthetic pigments contained in their cells. 

Green seaweeds contain chlorophyll, brown seaweeds contain chlorophyll and fucoxanthin 
and red seaweeds contain chlorophyll and phycoerythrin. 

(i)  Explain why these seaweeds have different absorption spectra and action spectra. 

(3) 

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

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

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

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

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

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

(ii)  The diagram shows the position that these seaweeds occupy on submerged rock and 
the depth to which different wavelengths of light penetrate into the water. 

 

Explain why the seaweeds occupy different positions on the submerged rock. 
(3) 

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

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

(Total for question = 6 marks) 
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Q21. 
  

Before the twentieth century, tigers were once widespread across the whole of South and 
South East Asia. Over the last hundred years, their geographical distribution has been 
reduced by over 90%. The diagram shows the current distribution of three varieties of tiger. 

 

Use the map to explain how the different varieties of tiger may eventually become separate 
species. 

(4) 
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(Total for question = 4 marks) 
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Q22. 
The photograph shows a species of insect, Gryllus pennsylvannicus. 

 

Scientists used to think that G. pennslyvannicus and two other species, G. fultoni and G. 
rubens, belonged to the same species. 

The insects live in North Carolina in the USA. 

Scientists have produced evidence that these insects have evolved into three distinct 
species from a common ancestor. 

They recorded the male mating calls of each species and produced a graph representing the 
sound made. The graph is called a sonogram. 

The diagram shows the sonogram for each species. 

 

Explain how the insects evolved from a common ancestor into three distinct species. 

(4) 

 .............................................................................................................................................  
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(Total for question = 4 marks) 
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Q23. 
  

There are currently only three surviving species of elephant: 

 

•  Asian elephant, Elephas maximus 

•   African bush elephant, Loxodonta africana 

•   African forest elephant, Loxodonta cyclotis 

Complete the table showing the classification of the African bush elephant. 

(2) 

 

  

(Total for question = 2 marks) 
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