1. Describe three sources of genetic variation between individuals in a population. (Variation can be acquired or genetic) i.e. why are offspring different to their parents? How do 
· Meiosis: 
a. random assortment of chromosomes into gametes

b. X-over 

· Mutation: origin of new alleles

· Random combination of parents in sexually reproducing organisms

· Fertilisation – random fusion of different gametes

2. Over the Earth's history many species of organisms have evolved, flourished for a while 

and then become extinct. List three factors that may have contributed to these extinctions.

Predation/ Resource shortage/ Climate change/ Disease e.g. Tas. Devil, Koala

Hunting (Tasmanian Tiger, Diprotodon?/ Meteor impact (Dinosaurs)/ Salinity/ Introduced species








        






 
3. How is evidence from each of the following put forward to help support the idea that 

evolution has occurred:

a. Embryology: 
· embryos of vertebrates share similar appearance and structural similarity suggesting common ancestry: e.g.
· post anal tail / pharyngeal (gill) slits
b. Biochemistry:
· ATP/ADP cycle common to all living things

· DNA a molecule common to all living things


· Closely related organisms share similar DNA e.g. human and chimpanzee B chain haemoglobin/cytochrome C suggesting common ancestry

c. Structural homology:

· Homologous organs of different vertebrates have similar structural origin but used for different purpose
· Wing of bird and forelimb of a human have same bones present but modified for specific use.

d. Fossils
· Evidence of pre-existing life forms
· Evidence of evolutionary change e.g. evolution of horse

· Fossil record shows earliest organisms were very simple, increased complexity and diversity over time 
4. Explain how the use of an antibiotic might select for resistance in a bacterial species.
· Variation in initial population of bacteria due to pre-existing mutation
· Exposure to antibiotic

· Few resistant individuals survive to reproduce

· These pass on genetic code for resistance

· New population now resistant to the antibiotic



5. Describe how one species can diverge to form two species, during the process of speciation. (A diagrammatic presentation well supported by explanatory notes is acceptable)

· Initial population /variation
· Isolation: geographical

· Isolated gene pools/ no gene flow possible
· Selection for different environmental conditions

· Random effects: Founder, Genetic drift, new mutations

· Two populations over time become so different that even if isolation removed they are incapable of reproducing under natural conditions

6. For evolutionary change to take place, variation within a species is essential

a. Describe three (3) processes that occur during sexual reproduction to produce this variation

· Gene mutations – changes in DNA sequence results in different proteins/phenotype

· Chromosome rearrangements – Non-disjunction, deletion

· Crossing over – causing recombination of genes and chromosomes as homologous chromosomes exchange segments with one another

· Independent assortment of chromosomes – paternal and maternal chromosomes sort into gametes independently of each other

· Random fertilisation – random combination of gametes from each parent/random mating

a. Explain how natural selection contributes to the evolution of one species into two separate species during Allopatric Speciation. 

· Variation in the population is needed

· Isolation/migration separates parts of the population from each other

· Non gene flow can occur

· Two separate gene pools are created

· Environmental conditions may differ in the two regions

· Selective pressures/forces act differently on each population

· Some characteristics/phenotypes are favoured over others

· Competition occurs during limited resources

· Those best suited to each environment survive and reproduce

· Different phenotypes/characteristics increase in number/or different alleles increase in frequency/favoured traits passed on

· Speciation occurs as gene pool differences are too great

· Interbreeding cannot occur even if the two groups are no longer isolated from one another
7. Explain the importance of barriers to gene flow in the process of speciation

· Barriers such as geographical or behavioural

· Prevent interbreeding of members of the same species/breeding populations

· Such that the separated populations adapt and evolve in different environments

· Speciation occurs due to different selection pressures

8. Describe the process of allopatric speciation
· Large population subdivided by a physical barrier which prevents individual moving between subpopulations

· Therefore no gene flow occurs between subpopulations

· Populations evolve independently as they are isolated from one another and face different environmental selection pressures
· Therefore natural selection will favour different traits in the different populations

· Will result in differences in allele frequencies between the different populations

· Populations will be adapted to different environments

· Genetic drift may cause random differences in allele frequencies

· Mutation may cause random differences in allele frequencies

· Genetic differences between the populations increase over many generations so eventually the populations will be unable to interbreed and are reproductively isolated. Once they are unable to interbreed and are reproductively isolated they are regarded as separate species

