
## 

          Many islands in the Indian and Pacific oceans have or used to have large flightless birds like 
the dodo on Mauritius and the kiwi on New Zealand. 

 

          * Scientists think that birds on these islands came from elsewhere. 
* Birds were able to fly to the islands. 
* Birds living on islands may get blown out to sea and drown. 
* Flying uses up lots of energy. 
* Large birds find it difficult to fly. 
* Islands in the middle of oceans had no mammal predators. 

(a)     Use this information to suggest how flightless birds evolved on different islands. 

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

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

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

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

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

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

.................................................................................................................................... 
(6) 
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(b)     This evolution of the kiwi could not have occurred unless there was some variation 
between the birds. 

Suggest two factors which could produce this range of variation. 

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

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

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

..................................................................................................................................... 
(2) 

(Total 8 marks) 

  
 
  

## 

          Cepaea nemoralis is a snail which is found on sand dunes. It may have a plain or banded shell. 
The snails are found on grass stalks and leaves. 

          When a scientist collected snails on the sand dunes he got    450 banded 
                                                                                                280 unbanded. 

          Snails are eaten by birds. Sand dunes have clumps of grasses growing on them. 

          Suggest why there were more banded than unbanded snails on the sand dunes. 

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

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

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

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

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

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

............................................................................................................................................... 
(Total 4 marks) 

  
 
  

 
Plain 

 
Banded 
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Q3.          A particular species of snail has a shell which may be pink, yellow or brown. It may also be 
plain or have bands running round it. 

The snails are eaten by song thrushes. 

Explain why snails with plain brown shells are the most common in hedgerows. 

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

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

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

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

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

............................................................................................................................................... 
(Total 4 marks) 

  
 
  

Q4.          The peppered moth is an example of a mutation which gives the mutant variety an 
advantage in certain environmental conditions. 

          Normally the peppered moth is light coloured. 

          In 1848 the first dark form of the peppered moth was caught in the Manchester area. By 1895, 
98% of the population was the dark form. In an area where a smokeless zone was established in 
1972 the percentage of light-coloured peppered moths changed. In 1961 it was 5.2% but in 1974 
it had risen to 10.5%. 

          Use the information above to explain the term natural selection. 

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

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

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

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

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

............................................................................................................................................... 
(Total 4 marks) 
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Q5.          Giraffes feed on the leaves of trees and other plants in areas of Africa. 

 

          Lamarck explained the evolution of the long neck of the giraffe in terms of the animals stretching 
their necks to eat leaves from tall trees. 

          Darwin also explained the evolution of the long neck in terms of getting leaves from tall trees. 

          Neither scientist used any evidence to support their explanation. 

          Recently, scientists have tried to explain how the long neck of the giraffe might have evolved. 

          These are some of their observations.  

•        Giraffes spend almost all of the dry season, when food is scarce, feeding from low 
bushes. 

•        Only in the wet season do they feed from tall trees when new leaves are plentiful. 

•        Females spend over 50 % of their time feeding with their necks horizontal.  Both sexes 
feed faster and most often with their necks bent. 

•        Long giraffe necks are very important in male-to-male combat.  Males fight each other with 
their long, powerful necks! 

•        Female giraffes prefer male giraffes with longer necks. 

(a)     Do the observations support or reject the explanation that the long neck of the giraffe 
evolved to get leaves from tall trees? Explain the reasons for your answer. 

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

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

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

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

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

..................................................................................................................................... 
(2) 
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(b)     Use the recent observations to give another explanation for the evolution of the long neck 
of the male giraffe. 

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

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

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

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

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

..................................................................................................................................... 
(2) 

(Total 4 marks) 

  
 
  

Q6.           
  

          Describe the differences between Lamarck’s and Darwin’s explanations of the evolution of the 
long legs of wading birds. 

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

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

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

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

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

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

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

............................................................................................................................................... 
(Total 4 marks) 

  
 

A scientist called Lamarck proposed a theory of evolution. The passage gives 
Lamarck’s explanation of the evolution of the long legs of wading birds. 

Change occurs because an animal passes on to its offspring changes it acquires 
during its lifetime. The long legs of wading birds arose when those animals’ ancestors 
responded to a need to feed on fish. In their attempt to get into deeper water, but still 
keep their bodies dry, they would stretch their legs to the full extent, making them 
slightly longer in the process. This trait would be passed on to the next generation, who 
would in turn stretch their legs. Over many generations, the wading birds’ legs became 
much longer. 

Darwin’s theory of natural selection would give a different explanation for the evolution 
of the long legs of wading birds. 
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Q7.          Modern humans belong to the species Homo sapiens. Many people think that modern 
humans evolved from more primitive species. Three of these primitive species were 
Australopithecus, Homo habilis and Homo erectus. These three species are now extinct. The 
graph shows the brain size of several specimens from each of the species. 

 

(a)     Estimate the mean brain size of Homo habilis. 

.................... cm3

 

(1) 

(b)     Suggest how we know about the brain size of Australopithecus. 

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

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

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

..................................................................................................................................... 
(2) 

(c)     Suggest an explanation, in terms of natural selection, for the change in brain size during 
the evolution of Homo sapiens. 

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

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

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

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

..................................................................................................................................... 
(3) 

(Total 6 marks) 

  
 

Page 6 of 31



Q8.          The drawings show two forms of the peppered moth. 

 
Pale form                                                    Dark form 

          In an investigation, pale and dark moths were placed in different positions on trees in two woods. 
One wood was in an industrial area where the bark was blackened by pollution. The other wood 
was unpolluted, and the tree bark was covered in pale mosses and lichen. After three days, the 
surviving moths were counted. The results are shown in the table.  

WOOD POSITION OF MOTH 
ON TREE 

PERCENTAGE OF MOTHS 
EATEN BY BIRDS 

    PALE DARK 

Polluted On main trunk 58 40 

  Underside of branch 50 28 

Unpolluted On main trunk 32 62 

  Underside of branch 26 40 

(a)     What can you tell from these results about the survival of the two types of moth in polluted 
and unpolluted woods, and in different positions on the tree? 

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

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

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

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

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

.................................................................................................................................... 
(3) 
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(b)     Explain how the results provide evidence for one theory of evolution. 

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

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

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

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

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

.................................................................................................................................... 
(3) 

(Total 6 marks) 

  
 
  

Q9.          Giraffes feed on the leaves of trees and other plants in areas of Africa. They are adapted, 
through evolution, to survive in their environment. 

 

(a)     Use the information in the picture to give one way in which the giraffe is adapted to its 
environment. 

.................................................................................................................................... 
(1) 
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(b)     Explain how Jean-Baptiste Lamarck (1744–1829) accounted for the evolution of the long 
neck in giraffes. 

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

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

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

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

.................................................................................................................................... 
(3) 

(c)     Another scientist, August Weismann (1834 -1914) wanted to check Lamarck’s 
explanation. To do this he cut off the tails of a number of generations of mice and looked at 
the offspring. 

          His results did not support Lamarck’s theory. Explain why. 

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

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

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

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

.................................................................................................................................... 
(2) 

(d)     Explain how Charles Darwin (1809–1882) accounted for the evolution of the long neck in 
giraffes. 

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

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

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

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

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

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

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

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

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

(Total 10 marks) 
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Q10.          The map shows: 

          the most densely populated industrial areas; 
the frequency of pale and dark forms of the peppered moth; 
the direction of the prevailing winds in the British Isles. 

 

 

          Peppered moths usually rest on trees covered with lichen, and they are preyed upon by many 
birds. In areas of low air pollution the lichen on trees is usually pale in colour. In areas of high air 
pollution the lichen turns black. 
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          (a)     (i)      State a pattern of the distribution of the mutant dark form shown on the map. 

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

...................................................................................................................... 
(1) 

(ii)     Suggest a reason for your pattern. 

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

...................................................................................................................... 
(1) 

(b)     The dark form of peppered moth developed after a mutation in the pale form. What is a 
mutation? 

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

.................................................................................................................................... 
(1) 

(c)     Using the idea of Natural Selection explain why the dark form of the moth is restricted to 
the areas shown. 

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

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

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

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

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

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

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

(Total 7 marks) 
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Q11.          The vole is a small, mouse-like animal. Voles found on some cold islands to the north of 
Scotland are much larger than voles found in warmer areas such as southern France. Explain 
how natural selection may have caused the northern voles to be larger in size. 

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

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

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

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

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

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

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

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

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

............................................................................................................................................... 
(Total 5 marks) 

  
 
  

Q12.          (a)     What does the theory of evolution state? 

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

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

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

..................................................................................................................................... 
(2) 
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(b)     Daphnia are microscopic water fleas. Midge larvae prey on Daphnia. The midge larvae 
release a hormone into the water. Daphnia respond to these hormones by growing larger 
protective ‘helmet’-like structures 

          Scientists were surprised to observe that the offspring of Daphnia females who had been 
exposed to these hormones always had larger helmets than offspring whose mothers had 
never been exposed to the hormones. The offspring with the large helmets went on to 
produce offspring with large helmets. 

          Explain why the scientists’ observations seem to contradict the theory of natural selection. 

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

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

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

..................................................................................................................................... 
(2) 

(Total 4 marks) 

  

  

Q13.          The drawings show two different species of butterfly. 

 

•        Both species can be eaten by most birds. 

•        Amauris has a foul taste which birds do not like, so birds have learned not to prey on it. 

•        Hypolimnas does not have a foul taste but most birds do not prey on it. 

(a)     Suggest why most birds do not prey on Hypolimnas. 

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

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

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

..................................................................................................................................... 
(2) 

Page 13 of 31



(b)     Suggest an explanation, in terms of natural selection, for the markings on the wings of 
Hypolimnas. 

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

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

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

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

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

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

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

..................................................................................................................................... 
(3) 

(Total 5 marks) 

  
 
  

Q14.          The photograph shows a Crossbill. 

 

A Crossbill feeds by using its bill (beak) to force apart the scales on conifer cones. It then uses 
its tongue to extract the seeds. If the bill is clipped it grows back again. 

Scientists were interested in the evolution of the bill of the Crossbill. 

In an investigation, they clipped the bills of several Crossbills so that their bills no longer crossed. 

They observed that Crossbills with clipped bills took much longer to get seeds. 

Use information from the investigation to suggest an explanation for the evolution of the bill in the 
Crossbill. 
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In your explanation, use the ideas of selection, competition and mutation. 

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

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

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

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

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

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

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

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

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

.............................................................................................................................................. 
(Total 4 marks) 
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Q15.          The photograph shows a snake eating a toad. 

 

Cane toads were first introduced into Australia in 1935. The toads contain toxins and most species of 
Australian snake die after eating the toad. 

The cane toad toxin does not affect all snakes the same way. Longer snakes are less affected by toad 
toxin. 

Scientists investigated how red-bellied black snakes had changed in the 70 years since cane toads 
were introduced into their area. They found that red-bellied black snakes had become longer by around 
3 – 5 %. 

Suggest an explanation for the change in the body length of the red-bellied black snakes since the 
introduction of the cane toads. 

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

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

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

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

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

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

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

............................................................................................................................................... 
(Total 4 marks) 
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Q16.          (a)     Explain, as fully as you can, how natural selection leads to evolution. 

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

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

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

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

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

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

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

..................................................................................................................................... 
(3) 

(b)     Most penguins live in cold climates. The modern penguin best adapted for cold conditions 
is the emperor penguin. 

          Scientists have found fossils of a ‘giant’ penguin which they have called Icadyptes. 

          The diagram shows how the size of modern penguins compares with Icadyptes. 
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          The scientists were surprised to discover that Icadyptes lived in warm seas at a time 
when the Earth’s climate was much warmer than it is now. 

          Explain why the scientists were surprised that Icadyptes lived in warm seas. 

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

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

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

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

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

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

..................................................................................................................................... 
(2) 

(Total 5 marks) 

  
 

Q17.          The theory of evolution via natural selection was proposed by Darwin. 

(a)     Explain how evolution occurs via natural selection. 

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

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

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

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

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

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

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

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

(b)     Darwin’s theory was only gradually accepted. 

Give two reasons why. 

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

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

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

........................................................................................................................ 
(2) 

(Total 6 marks) 
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Q18.         The photograph shows some flamingos. 

 

By Charles J Sharp (Own work) [GFDL, CC-BY-SA-3.0 or CC-BY-2.5], via Wikimedia Commons         

•    Flamingos feed on organisms that live in mud at the bottom of lakes.  

•     Leopards prey on flamingos. 

•     Flamingos find it difficult to fly if their feathers get wet. 

Flamingos have evolved very long legs. 

How would each of the following theories explain the evolution of these long legs? 

(a)     Darwin’s theory 

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

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

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

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

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

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

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

........................................................................................................................ 
(3) 
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(b)     Lamarck’s theory. 

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

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

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

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

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

........................................................................................................................ 
(2) 

(Total 5 marks) 
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Q19.          Soay sheep live wild on an island off the north coast of Scotland. No people live on the 
island. 

 

       By Owen Jones = Jonesor [CC-BY-SA-2.5], via Wikimedia Commons         

Over the last 25 years, the average height and mass of the wild Soay sheep have decreased. 

The scientists think that climate change might have affected the size of the sheep. 

Suggest an explanation for the evolution of the wild Soay sheep over the last 25 years. 

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

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

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

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

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

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

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

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

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

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

(Total 4 marks) 
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Q20.          Humans have evolved from ape-like ancestors by natural selection. 

The drawing shows the pelvis of an ape-like ancestor and a modern human. 

The skull and brain of the new born baby are also shown to the same scale. 

Modern humans are much more intelligent than their ape-like ancestors. 

 

Suggest an explanation for the evolution of the size and shape of the pelvis of modern humans. 

Use information from the drawing to help you. 

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

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

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

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

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

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

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

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

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

(Total 4 marks) 

  
 
  

Q21.          The Galapagos Islands are in the Pacific Ocean, 1400 km from South America. 
A type of bird called a ground finch lives on the islands. 
The picture shows a ground finch. 

 
By Charlesjsharp (Own work) [CC-BY-SA-3.0], via Wikimedia Commons 

The size of the seeds the ground finch can eat depends upon the size of the beak. 
To eat large seeds, a large beak is needed. 
The bar charts show the sizes of the beaks of ground finches on one island, in 1976 and in 
1978. 
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(a)     The population of the ground finches and their beak sizes changed between 1976 and 
1978. 

Describe these changes. 

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

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

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

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

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

........................................................................................................................ 
(3) 

(b)     In 1977 there was very little rain on the island. The lack of rain affected the seeds that the 
finches ate. 
The table shows how the seeds were affected.  

  

Suggest an explanation for the changes in beak sizes between 1976 and 1978. 

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

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

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

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

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

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

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

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

(Total 7 marks) 

  
 
  

Year Mean number of 

seeds per m2 
Mean mass of 

each seed in mg 

1976 8.5 3.5 

1978 2.8 4.2 
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Q22.         The Blue-moon butterfly lives on a small island called Samoa, in the Pacific Ocean. 

 
By Emoke Dénes [CC-BY-SA-2.5], via Wikimedia Commons 

In 2006 Blue-moon butterflies almost became extinct. 

Wolbachia bacteria killed males before they could hatch from eggs. Only females were resistant 
to the bacteria. 

In 2006 the number of male Blue-moon butterflies had decreased to only 1 per cent of the 
population. Two years later, the number of males was equal to the number of females. 

(a)     Scientists believe that a change in a gene suddenly occurred to make some males 
resistant to the bacteria. 

What scientific term describes a change in a gene? 

........................................................................................................................ 
(1) 
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(b)     The numbers of male Blue-moon butterflies in the population increased quickly after the 
new form of the gene had appeared. 

Suggest why. 

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

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

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

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

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

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

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

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

(Total 5 marks) 

  
 
  

Q23. The drawings show two different species of butterfly. 

 

 

                       Amauris                                                     Hypolimnas 

•        Both species can be eaten by most birds. 

•        Amauris has an unpleasant taste which birds do not like, so birds have learned 
not to prey on it. 

•        Hypolimnas does not have an unpleasant taste but most birds do not prey on it. 

(a)     Suggest why most birds do not prey on Hypolimnas. 

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

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

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

........................................................................................................................ 
(2) 
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(b)     Suggest an explanation, in terms of natural selection, for the markings on the wings of 
Hypolimnas. 

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

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

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

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

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

........................................................................................................................ 
(3) 

(Total 5 marks) 

Q24. Darwin suggested the theory of natural selection. 

(a)     Explain how natural selection occurs. 

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

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

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

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

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

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

............................................................................................................... 
(3) 

Page 27 of 31



(b)     Latitude is a measure of distance from the Earth’s equator.  

Scientists investigated the effect of latitude on: 

•        the time taken for new species to evolve 

•        the number of living species. 

The table shows the scientists’ results. 
  

As latitude increases environmental conditions become more severe. 

(i)      Describe the patterns shown by the data. 

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

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

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

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

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

............................................................................................................... 
(2) 

 
Latitude  

in degrees North of 
equator 

Time taken for new 
species to evolve in 

millions of years 

Relative number of 
living species 

  0 (at the equator) 3–4 100 

  25 2 80 

  50 1 30 

  75 (in the Arctic) 0.5 20 

(ii)     Suggest explanations for the patterns you have described in part (b)(i). 

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

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

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

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

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

............................................................................................................... 
(2) 

(Total 7 marks) 
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Q25. The picture shows a modern swordfish. 

   

By Pearson Scott Foresman [Public domain], via Wikimedia Commons 

Ancestors of swordfish had short swords. Modern swordfish have long swords.  
Swordfish use their swords to injure prey. The injured prey are easier to catch. 

The information in the box shows one theory of how the length of the sword of swordfish 
changed. 

  

(a)     Which scientist suggested the theory shown in the box? 

........................................................................................................................ 
(1) 

 
The sword grew longer as each swordfish used its sword more and more.  
Each time a swordfish reproduced, the longer sword was passed on to its 
offspring. 

 

   

  Many generations 
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(b)     (i)      Darwin suggested that evolution is a result of natural selection. 

Describe how natural selection could result in modern swordfish with long swords  
developing from ancestors with short swords. 

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

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

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

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

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

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

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

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

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

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

(ii)     Scientists in the 1800s accepted both the theory shown in the box, and Darwin’s 
theory. 

Now most scientists only accept Darwin’s theory. 

Give one reason why. 

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

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

............................................................................................................... 
(1) 

(Total 6 marks) 
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