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CHAPTER 30 – EVOLUTION

1.         (a)       
Explanation of how natural selection produces changes within a species – any four of the following points should be included in the answer:
· There is variation between members of species.
· The effect of several factors, such as predation, results in differential survival.
· Some adaptations favour survival.
· Survivors reproduce/pass on their genes.
· This produces changes in the frequency of alleles/genes.      (4 marks)

(b)      
Explanation for the increasing frequency of the HbC allele – any two of the following points should be included in the answer:
· people without HbC lower survival rate

· so less likely to pass on HbA allele

· increasing chance of children where both parents carry HbC homozygous HbC most likely to survive and pass on allele.
  (2 marks)

Total 6 marks

2.         (a)
Reproductive isolation means: organisms cannot interbreed/mate or reproduce with another group. 




    (1 mark)

(b)
Explanation of how geographical isolation can lead to the formation of new species – any six of the following points should be included in the answer:
· populations separated by physical barrier

· no mixing of gene pools

· different selection pressures

· organisms become adapted to local environment

· so survive and reproduce

· mutation 

· change in allele frequencies

· new species cannot interbreed. 



  (6 marks)

Total 7 marks

3.         (a)
The frequency of the WR allele in this population: (176 ÷ 2) + 56 = 0.6 (Working plus correct answer gains two marks. Or, if only working is shown – then one mark.)






  (2 marks)

           (b)        (i)
Estimation of the percentage of rats in the population which would be heterozygous for warfarin resistance: answer is 42% (gains the full three marks if working is also shown).                                                Or, q2 = 0.49; therefore q = 0.7 and   p = 1– 0.7 (gains one mark). And/or, answer = 2pq = 2 x 3 x 7 (gains one mark).

  (3 marks)
(ii)
Genetic diagram to explain how more susceptible rats would appear in the next generation:


 
Parental genotypes

Both WRWS  




Gamete genotypes 

WR and WS from each parent



One in four offspring

WSWS 



  (2 marks)

(iii)
Two assumptions that must be made when using the Hardy-Weinberg equation – include any two of the following points in the answer:
· all genotypes equally fertile

· large population

· random mating

· no mutation

· no emigration/immigration.



  (2 marks)

Total 9 marks

4.         (a)
Percentage of population that is heterozygous for the Huntington’s diallele: correct answer is 40% (gains the full three marks, if working also shown).                  Or, p = 1 – 0.72 = 0.28 (for one mark). And answer = 2pq (for one mark). 




                                                             (3 marks)
 (b)
Explanation for the high incidence of the Huntington’s disease allele in the population – include any four of the following points in the answer:
· small founder population/common ancestor

· genetic isolation/small gene pool 

· no immigration/no migration 

· in-breeding
· high probability of mating with person who has H-allele

· reproduction occurs before symptoms of disease are apparent.

  (4 marks) 
Total 7 marks
5.         (a)
Description of the principles on which the system of classification of living organisms is based – include the following points in the answer:

· hierarchy

· no overlap

· based on common structures/characteristics

· reflecting evolutionary history.



  (4 marks)

(b)
Taxonomic groups in sequence according to the number of species they contain (from highest to lowest number of species in each):



1. Kingdom



2. Phylum



3. Class



4. Order



5. Family



6. Genus


    




    (1 mark)

Total 5 marks

TOTAL MARKS FOR EXAM: 34
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