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Q1. 
Animals have adaptations to survive in their environment. 

These adaptations may be structural, behavioural or functional. 

(a)  Draw one line from each animal adaptation to the type of adaptation it is. 

  
(2) 

Plants also have adaptations. 
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There are more than 28 000 known species of orchid plants. 

(b)  Many orchid plants: 

•   grow attached to other types of plants 
•   have brightly coloured flowers 
•   produce large quantities of pollen 
•   produce thousands of tiny, light seeds. 

Describe how these adaptations help orchid plants to survive and compete. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

A rare orchid has been found in the mountains in China. 

The orchid has pale yellow flowers. 

DNA analysis of the genome shows that it is an ancestral species. 

All other present day orchids evolved from this ancestral species millions of years ago. 

(c)  One present day species has bright purple flowers. 

Describe how an orchid with bright purple flowers may have evolved from the 
ancestral species which has pale yellow flowers. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 
(4) 

(d)  The DNA code determines the sequence of amino acids which are joined together to 
form a specific protein. 

The table shows part of the amino acid sequence for the colour pigment protein in 
five orchid species. 

The rest of the amino acid sequence is the same for all the species. 
  

Species Amino acid sequence Flower 
colour 

Ancestral 
species 

ala-leu-gly-isoleu-tyr-gly-ala-leu-gly-ala pale yellow 

Species A ala-isoleu-gly-ala-tyr-gly-ala-tyr-gly-ala pale yellow 

Species B ala-leu-ala-isoleu-tyr-gly-ala-tyr-gly-ala pink 

Species C ala-isoleu-gly-ala-gly-tyr-gly-leu-gly-ala pale yellow 

Species D ala-leu-gly-isoleu-tyr-tyr-ala-leu-gly-ala purple 

Key: 
ala = alanine 
gly = glycine 
isoleu = isoleucine 
leu = leucine 
tyr = tyrosine 

Suggest which orchid species is most closely related to the ancestral species. 

Give a reason for your answer. 

Species ______________ 

Reason ____________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 12 marks) 

Q2. 
The photograph shows a sand gazelle. 



 Page 4 of 5 

  

The sand gazelle lives in the Arabian Desert where temperatures often reach 45 °C. 

(a)     The sand gazelle feeds only at dawn and at dusk. At other times it stays in the 
shade. 

Suggest how this helps the animal to conserve water. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(b)     During the dry season, the sand gazelle’s liver and heart shrink in size. This 
reduces the amount of oxygen that the body needs. 

Suggest how needing less oxygen helps the animal to conserve water. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(Total 4 marks) 

Q3. 
The diagram shows the desert plant, Fredolia. 
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          Describe and explain three adaptations of Fredolia, which you can see in the diagram, 
that help it to survive in dry conditions. 

1. _____________________________________________________________________ 

_______________________________________________________________________ 

2. _____________________________________________________________________ 

_______________________________________________________________________ 

3. _____________________________________________________________________ 

_______________________________________________________________________ 
(Total 3 marks) 


