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	Questions
	Answers

	1
	a. Calculate the percentage probability of being diagnosed with prostate cancer in the US. The male population is 138 million. Give your answer to 2 significant figures.
b. Describe the process of testing the safety and efficacy of new drugs
	a. 38,000 / 138000000 x 100 = 0.082% (2sf)
b. Three phase drug trials

	2
	a. Define the term species
	a. A group of similar organisms which can reproduce to produce fertile offspring.

	3
	a. Explain the processes which give rise to variation within a population of finches.
b. What type of adaptation are different beak shapes?
c. Describe how two species can arise from populations of finches on different islands.
Darwin’s Finches: https://www.youtube.com/watch?v=mcM23M-CCog 
	a. Mutation, meiosis (crossing over, independent assortment)
b. Anatomical 
c. Different environmental conditions; genetic variation; allopatric speciation

	4
	a. Define tissue
b. Suggest how a growth signal may affect the functioning of a cell
c. Explain how a mutation in the DNA can lead to a non-functioning protein, such as an enzyme
d. Describe the purpose of inflammation in the body’s response to infection. 
How does cancer spread?: https://www.youtube.com/watch?v=OcigJn8UJNQ 
	a. A group of similar cells carrying out the same function
b. Transcription factor / hormone causes certain genes to be expressed, leading to specific proteins.
c. Change in primary structure, tertiary structure, bonding, change in active site, doesn’t bind to substrate etc.
d. Vasodilation, allows white blood cells to enter, leaky capillaries allow white blood cells to enter tissue fluid.

	5
	a. Explain why animal models are used by scientists to study the development of cancer
b. Why do some people object to the use of animal models.
	a. Interaction of different cell types / tissues / organs / easy to obtain / short life cycle / genetically identical / controlled environment
b. Animals have rights / have not given consent / may be harmed / can feel pain / different animals may not react in the same way to humans.

	6.
	a. Describe how a population may develop drug resistance
b. Describe how plants could be engineered to be resistant to pesticide
Understanding Drug Resistance: https://www.youtube.com/watch?v=lT2XAFeFSpY 
	a. Mutation, adaptation, survival, reproduction, change in allele frequency
b. New gene introduced using a vector (e.g. virus)

	7.
	
	

	8. 
	a. Explain why it is difficult to show a causal link between a risk factor and a disease such as cancer
b. What type of cell division is being described?
c. Cell cycle?
	a. Other factors e.g. genetics, environmental. Difficult to control these in studies.
b. mitosis

	9.
	a. Describe the structure of the cell membrane.
	a. Phospholipid bilayer, cholesterol, channel/carrier proteins, glycoproteins, receptors.

	10.
	a. Explain how the activity of humans has led to changes in the earth’s atmosphere
b. Competition? Niche?
	a. Burning fossil fuels, increasing CO2, greenhouse effect, increase in temperature/extreme weather conditions.

	11.
	
	

	12.
	a. give examples of substances which cells compete for
b. Describe how a large or charged molecule such as glucose enters a cell

	a. oxygen, glucose.
b. Facilitated diffusion via channel/carrier protein.

	13. 
	
	

	14. 
	a. Suggest what the ‘key players in the body’s immune system may be’
Cancer and ageing; https://www.youtube.com/watch?v=Z9H2utcnBic 
	a. Lymphocytes (B cells / T cells), phagocytes, histamine, interferon

	15.
	
	

	16.
	
	

	17.
	a. 
	

	18.
	a. Discuss how the concept of competitive release explains the emergence of antibiotic resistant strains of bacteria.
b. Discuss the methods which have been used to reduce the emergence of antibiotic resistance bacteria
	

	19.
	a. Ecology – devise an experiment to investigate the effectiveness of an insecticide.
Competitive release in tumours: https://www.biorxiv.org/content/10.1101/263335v1.full.pdf 
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	21.
	
	

	22.
	
	

	23.
	
	

	24.
	
	

	25.
	
	

	26.
	
	

	27.
	a. Explain why a small sample size may reduce the validity of a clinical trial.
b. Why would a placebo not be appropriate for this kind of clinical trial.
	a. Sample may not be representative of the population. Other factors may not be controlled e.g. gender, age, lifestyle, ethnicity, genetics…etc
b. For patients who are ill, it is unethical to give them a placebo as this would cause their cancer to deteriorate.

	28.
	
	

	29.
	
	



Useful links
Cancer as an evolutionary process: https://www.youtube.com/watch?v=bsMLbKvSVpc
Carcinogenic Conditions: James DeGregori Talks Tissue Environment and Cancer Prevention: https://www.youtube.com/watch?v=kzb0Xzi4NBg 
