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Q1. 
Evolution of new species occurs by mutation and natural selection. 

(a)  What is a mutation? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(b)  Describe the process of natural selection. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(c)  Which scientists suggested the theory of evolution by natural selection? 

Tick (✓) one box. 
  

Alexander Fleming and Carl Woese 
 

Alfred Wallace and Alexander Fleming 
 

Alfred Wallace and Charles Darwin 
 

Charles Darwin and Carl Woese 
 

(1) 

(d)  The hoverfly and the wasp are insects with bright yellow and black markings. 

The figure below shows a hoverfly and a wasp. 
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The wasp has a sting to defend itself against predators. 

The hoverfly does not have a sting. 

Hoverflies and wasps live in the same habitat. 

Explain how having yellow and black markings helps the hoverfly survive. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(Total 8 marks) 

Q2. 
In the 1850s, Gregor Mendel carried out breeding experiments using peas. 

(a)     The importance of Mendel’s work was not recognised until the early 1900s. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(b)     A student repeated one of Mendel’s experiments. 
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The flow chart shows her procedure. 

  

          The diagram shows a representative sample of seeds produced by second 
generation plants. 

  

(i)      Describe how the student could obtain a sample that is representative of 
seeds produced by the second generation. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     What was the approximate ratio of yellow seeds to green seeds in the seeds 
produced by the second generation? 

______________________________________________________________ 
(1) 
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(iii)     Seed colour in peas is controlled by a single gene which has two alleles. 

Use a genetic diagram to show why this ratio of yellow seeds to green seeds 
was produced by the second generation. 

Use the symbol A to represent the dominant allele, and a to represent the 
recessive allele. 

(4) 
(Total 8 marks) 
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Mark schemes 

Q1. 
(a)  a change in: 

•   DNA 
•   base code or nucleotide sequence 
•   base (in DNA) 
•   gene / allele 
•   part of a chromosome 
•   number of chromosomes 
•   genetic code / material 

ignore genetic information / variation 
ignore reference to amino acids or proteins 

1 

(b)  any three from: 
allow in terms of an example 
ignore mutation 

•   variation (between members of a species) 

•   better adapted survive 

•   (better adapted or survivors) reproduce 

•   pass on (favourable) allele(s) / gene(s) / mutation(s) 
allow survival of the fittest 
allow converse 
ignore passing on genetic material or chromosomes or 
characteristic 

3 

(c)  Alfred Wallace and Charles Darwin 
1 

(d)  hoverfly looks like a wasp 
allow pattern of the markings is similar (on the hoverfly and 
wasp) 
ignore predator / animal thinks the hoverfly is a wasp 

1 

predator / animal avoids wasps so it does not get stung 
1 

(so) predator / animal does not attack / eat hoverfly 
allow correctly named predator 
ignore bite / harm 

1 
[8] 

Q2. 
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(a)     any two from: 
accept other logical / reasonable ideas 

•        other scientists not aware of his work 

•        chromosomes / DNA / genes not seen / discovered / known 
do not accept there was no interest in genetics 

•        other theories accepted at the time 

•        not considered to be a scientist / not eminent / respected 
allow ‘he was just / only a monk’ 

2 

(b)     (i)      random selection 
accept a method of achieving random selection 
eg “take a handful” 
if number given, minimum 20 

1 

(ii)     any one from: 

•        1:1 / one to one 

•        19:21 
accept any ratio to give correct answer, eg “50:50” 
do not accept 21:19 unqualified 

1 

(iii)     A + a as gametes from 1st parent 
1 

         a + a as gametes from 2nd parent 
allow a alone 

1 

         (offspring / 2nd generation) Aa aa 
offspring must be derived from correct gametes 

         correct identification of yellow (Aa) 
other symbols correctly used can gain full marks 

1 

         or 

         green (aa) (if both given, both must be correct) 
ignore references to previous generations 
if no other marks awarded, both correct parental genotypes 
given gains 1 mark 

         examples of award of first three marks 
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1 

[8] 


