Genetics & evolution answers
	Question
	Achievement
	Achievement with Merit
	Achievement with Excellence

	ONE
(a)
	Describes BOTH :
· An individual is pure breeding when they have a homozygous genotype eg RR or rr

· To prove a black rough guinea pig was pure breeding a test cross with a homozygous recessive / white smooth individual must be carried out
	As for Achieved and explains ONE of :
· A pure breeding individual must have a homozygous genotype as this ensures only one type of allele (eg R from RR or r from rr) is passed on to the offspring. The offspring have a known genotype and phenotype

· If only black rough offspring are produced in the test cross, the tested individual is pure breeding as it is homozygous dominant / BBRR for both traits. All the offspring get a B allele so are black and all get a R allele so are rough (can use a Punnett to explain).
	Explains and links pure breeding and test cross. Explanation of test cross must include need for multiple breedings / large numbers of offspring to confirm homozygous genotype of tested parent, so ensuring it is pure breeding.

	(b) (i)
	Gives correct phenotype of BOTH male (BbRr) AND female (bb R r) parent
	As for Achieved and explains TWO of :
· As some offspring are white (bb), male parent must be heterozygous (Bb) for colour in order to provide a b allele to team up with the b allele from the female to give bb
· As some offspring are smooth (rr), male parent must be heterozygous (Rr) for texture in order to provide a r allele to team up with a r allele from the female to give rr

· As some offspring are smooth (rr), female parent must also be heterozygous (Rr) for texture in order to provide a r allele to team up with a r allele from the male to give rr
	Explains why the male parent is heterozygous for both traits and why the female parent is heterozygous for texture

	(ii)
	Correct Punnett AND expected ratio (Punnet may be 16 or 8 square)
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3 black rough : 1 black smooth : 3 white rough: 1 white smooth

(accept 6 : 2 : 6 : 2 for 16 square Punnett)
	As for Achieved and explains actual ratio being different to expected ratio in terms of small sample size (10) and fertilization is a chance event as to which gamete fertilizes which gamete. The smaller the sample size the less chance of the expected ratio occurring.
	

	
	2a= A
	2m=M
	1e= E

	TWO

(a)
	Describes mutation as change in base sequence of DNA
	
	

	(b)
	Describes mutations as forming new alleles which provide new variations in individuals.
	As for Achieved and explains that the variations may become adaptations which enhance the chances of the individual surviving (and breeding).
	

	(c)
	Describes mutation :

· May enter the gene pool if it occurs in the formation a gamete / sex cell (ovum or sperm).
AND

· is established if selected for in natural selection/is not lethal/ has no disadvantage
	As for Achieved and explains ONE of:
· mutations that occur in body cells / somatic cells will only affect the individual and won’t enter gene pool. Mutation must occur in formation of gamete and is then passed on in fertilization forming a new individual. If the individual survives and breeds, the mutation will become part of the gene pool.

· Once in the gene pool the mutation is subject to natural selection. If the mutation is advantageous / favourable then it will be selected for and become more frequent / established in the gene pool.
	As for Merit but BOTH the entry and establishment of the mutation in the gene pool explained and linked.

	
	2a= A
	1m +1a= M
	1m +1e= E

	THREE 

(a)
	Describes BOTH , clearly showing differences :
· Founder effect (FE) occurs when a small number of individuals of a population become isolated (in a new environment) and their gene pool is unlikely to be representative of the whole / original population.

· Bottleneck effect (BE) occurs when a population experiences a large (rapid) decrease in numbers to low levels (the ‘bottleneck’) followed by an increase in numbers. The gene pool of the resulting population is unlikely to be representative of the original population. 
	.
	

	(b)
	Defines genetic drift (GD) as the random / chance change in allele frequencies in a population (which may include alleles becoming lost or fixed).
	As for Achieved and explains genetic drift as likely  important in both FE and BE as both these involve small populations so genetic drift is more likely to produce marked changes to allele frequencies with increased chances of alleles being lost.
	

	(c)
	Describes all three processes (FE, BE, GD) as reducing genetic biodiversity in a population.
	Explains that frequency of alleles is changed with increased chance of alleles being lost from gene pool. Loss of alleles means less variation in population.
	Links loss of alleles and reduced variation to reduced chances of survival of the population. Reduction in variation reduces chances of surviving environmental change as less raw material for natural selection to work on.

	
	2a= A
	1m + 1a= M
	1m + 1e = E
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