Genetics and evolution revision
QUESTION ONE

In guinea pigs, black coat (B) is dominant to white coat (b) while rough coat (R) is dominant to smooth coat (r). The genes for coat colour and texture are on separate chromosomes; their alleles display complete dominance.
A breeder has a population of guinea pigs which are pure breeding for both black coat colour and rough texture.

(a)
Discuss the meaning of the term pure breeding. In your discussion, include an explanation of how it could be proved that a guinea pig which was black coated with a rough texture was pure breeding for both these traits.

Karen buys a male and a female guinea pig. The male has a black coat with a rough texture; the female has a white coat with a rough texture. The guinea pigs breed to produce a litter of 10 offspring with the following phenotypes :

4 black coat with a rough texture
1 black coat with a smooth texture
2 white coat with a rough texture
3 white coat with a smooth texture
(b)
(i) 
Analyse this cross to give the genotypes of the two parents
(ii) 
Use a Punnett square to work out the expected phenotypes and their ratio for the offspring. Explain why the actual numbers of each phenotype differs from the expected ratio.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	











































































QUESTION TWO

(a)
Describe what happens in a gene mutation
(b)
Explain the role of gene mutations in a population.

(c)
Discuss how a gene mutation may enter and become established in the gene pool of a population.


QUESTION THREE
(a)
Distinguish between the founder effect and the bottleneck effect.

(b)
Define genetic drift and explain why it may be important in both the founder effect and the bottleneck effect.

(c)
Discuss how these three processes (founder effect, bottleneck effect, genetic drift) may affect the genetic biodiversity of a population and its chances of survival.
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