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	Section One: Multiple–choice
	30% (30 Marks)


_______________________________________________________________________________

	Question
	Answer

	1
	c

	2
	b

	3
	a

	4
	c

	5
	a

	6
	b

	7
	d

	8
	B

	9
	C

	10
	D

	11
	A

	12
	B

	13
	A

	14
	C

	15
	C

	16
	B

	17
	B

	18
	D

	19
	B

	20
	A

	21
	D

	22
	A

	23
	A

	24
	C

	25
	A or C

	26
	D

	27
	C

	28
	B

	29
	C

	30
	B







Section Two: Short answer	50% (106 Marks)
_______________________________________________________________________________

Question 31	(14 marks)

(a) State the name of the endocrine gland that releases oxytocin.	(1 mark)

	Description
	Marks

	Posterior pituitary gland
	1

	Total
	1




(b) Name and describe the type of feedback that is occurring in this situation 	(3 marks)

	Description
	Marks

	Positive
	1

	Presence of the stimulus
	1

	Intensifies the response
	1

	Total
	3




(c) Describe the type of immunity that Heather is providing for her baby.	(2 marks)

	Description
	Marks

	Passive
	1

	Natural
	1

	Total
	2




(d) Explain the process of fever development until it “breaks”.	(4 marks)

	Description
	Marks

	Pyrogens are released upon infection by pathogens
	1

	The hypothalamus resets the temperature
	1

	Body responds by shivering to increase heat production
	1

	Once pathogen levels decrease/concentrations of pyrogens decrease
	1

	Total
	4




(e) Explain how a long term fever may be harmful to the body.	(3 marks)

	Description
	Marks

	Fever decreases the ability of good/positive/useful bacteria to live 
	1

	Enzymes in the body will (also) be denatured
	1

	Cells can’t undergo normal function
	1

	Total
	3






Question 32	(12 marks)

(a) The scientists used carbon dating. State if this method or dating is relative or absolute.		(1 mark)

	Description
	Marks

	Absolute (dating)
	1

	Total
	1




(b) Describe the process of carbon dating.	(5 marks)

	Description
	Marks

	Answer should mention ratios and half life
Any five of:

	Living organisms absorb/consume C14 
	1-5

	C14 is passed to animals through the food chain
	

	Measure C14 remaining in dead animal
	

	Measure ratio of C14 remaining with C12
	

	Half life of C14 is 5730 years
	

	The amount of C14 left indicates the number of half lives that have passed since death/more C14 decay = more time passed since death
	

	The number of half lives is multiplied by 5730 to give age
	

	Total
	5




(c) State two limitations of the carbon dating technique.	(2 marks)

	Description
	Marks

	Any two of:

	The remains must have carbon
	1-2

	The remains cannot be more than 50,000-70,000 years old
	

	The ratio of C12 to C14 is not constant over time
	

	Technique requires a minimal amount of remains to be tested
	

	Total
	2




(d) Explain why the stone tools are dated using Potassium-Argon and not Carbon dating.
	(2 marks)


	Description
	Marks

	Remains older than 70,000 years/KAr minimum 100,000-200,00 years
	1

	Tools have no carbon
	1

	Total
	2




(e) Calculate the age of the tools if there is 75% decay of the K40 into Ar40.	(2 marks)

	Description
	Marks

	2 x 1300 million
	1

	2600 million
	1

	Total
	2


Question 33	(18 marks)

(a) State the name of the gland that secretes the two key hormones that work in an antagonistic way to control blood sugar levels.	(1 mark)

	Description
	Marks

	pancreas
	1

	Total
	1




(b) State the name of the hormone that is secreted when blood glucose levels are too high.
	(1 mark)

	Description
	Marks

	insulin
	1

	Total
	1




(c) Use a steady state model to describe the response of the body to eating a meal containing carbohydrates.	(5 marks)

	Description
	Marks

	Stimulus

	increased blood glucose levels
	1	Comment by DAVIES Aaron [John Forrest Secondary College]: Must use steady state model as per question instructions. No marks allocated if no use of terms stimulus, receptor etc. Model must be in order, does not need to be a loop. Same as 31c in Semester 1 exam. 

	Receptor

	beta cells in Islets of Langerhans (in pancreas)
	1

	Modulator

	beta cells secrete insulin
	1

	Effector

	liver and skeletal muscles/cells
	1

	Response

	glycogenesis/conversion of glucose into glycogen/increased uptake of glucose into cells
	1

	Total
	5




(d) Name the specific part of the adrenal gland that secretes glucocorticoids. 	(1 mark)

	Description
	Marks

	cortex
	1

	Total
	1







(e) Hormones such as cortisol, are lipid soluble. Describe the mode of action of lipid soluble hormones.	(4 marks)

	Description
	Marks

	Hormone diffuses through the membrane
	1

	Hormone attaches to specific receptor in cytoplasm or in nucleus
	1

	Forms hormone-receptor complex
	1

	Changes the expression of DNA
	1

	Total
	4




(f) Compare and contrast the causes and treatment of Diabetes Types 1 and 2.	(6 marks)


	Description
	Marks

	
	Type 1
	Type 2
	

	Causes
	· Autoimmune disorder affecting the beta cells in Islets of Langerhans
	· Lifestyle disease eg obese, physically inactive
	1-2

	Effects
	· No insulin produced
	· Insulin produced but cells don’t respond to it	Comment by DAVIES Aaron [John Forrest Secondary College]: marks not given if effect has been identified as cause 
	1-2

	Treatments 

	Any one of the following:
Answer must include at least one comparison

	Treatments
	· Insulin by injection/pumps
	· Insulin injections if not controlled by other means/medication that decreases the absorption of glucose from small intestine
	1-2

	
	· Diet healthy with limited processed and sugary foods
	· Change diet to include more unprocessed foods/more fruit and vegetables/less processed and sugary foods 
	1-2

	
	· Regular exercise
	· Regular exercise
	1-2

	Total
	6







 


Question 34	(26 marks)

	Time (minutes)
	Group A CO2 blood concentration (mmol/L)
	Group B CO2 blood concentration (mmol/L)

	
	Trial 1
	Trial 2
	Trial 3
	Mean
	Trial 1
	Trial 2
	Trial 3
	Mean

	0
	22
	22
	23
	22.3
	23
	22
	23
	22.3

	10
	24
	23
	23
	23.3
	22
	23
	23
	22.7

	15
	26
	25
	27
	26
	23
	23
	25
	23.7

	20
	30
	32
	30
	30.7
	24
	22
	22
	22.7

	25
	34
	34
	34
	34
	23
	23
	22
	22.7

	27
	35
	35
	36
	35.3
	22
	24
	23
	23.0

	30
	39
	38
	37
	38.0
	23
	30
	22
	25




(a) Suggest a hypothesis for this experiment.	(2 marks)
Clarify MK

	Description
	Marks

	exercise over short time periods
	1	Comment by DAVIES Aaron [John Forrest Secondary College]: Scenario is not related to amount/duration/intensity of exercise, just the presence of exercise vs no exercise. Common error. 

	Causes an increase in CO2 blood concentration/excretion of carbon dioxide from the lungs
	1

	Total
	2




(b) Identify the dependent variable in the experiment.	(1 mark)

	Description
	Marks

	Excretion of carbon dioxide/ CO2 blood concentration
	1

	Total
	1




(c) Identify the control group and explain why this group was included.	(3 marks)

	Description
	Marks

	Group B/resting group
	1

	For comparison
	1

	To check if the independent variable/exercise only is responsible for increases in CO2 excretion
	1

	Total
	3







(d) [bookmark: _Hlk77782342]Calculate the mean results for Group A. Put the answers into the column on the table on the previous page below Question 34.	(3 marks)

	Description
	Marks

	26
	1

	34
	1

	35.3
	1

	Total
	3




(e) Graph the mean results in the grid provided here.	(6 marks)

	Description
	Marks

	



	Title (include variable IV and DV)
	1	Comment by DAVIES Aaron [John Forrest Secondary College]: Title can't just say "group A and B". Must include the IV (exercise vs resting)

	Correctly labelled axes
	1

	Correct scale
	1

	Units are correct
	1

	Correct/accurate plotting (see above graph) (join points with straight line)
	1

	Key/legend for each line
	1

	Total
	6







Question 34 (continued)

(f) Identify the result for Group B that appears to be an anomaly.	(1 mark)

	Description
	Marks

	30mmol/L at 30 minutes
	1

	Total
	1



(g) Suggest a reason for the anomalous data.	(1 mark)

	Description
	Marks

	Human error/inaccurate measurement/ any other reasonable response
	1

	Total
	1





(h) Describe three variables that should have been controlled by the researchers.
	(3 marks)

	Description
	Marks

	Any three of the following

	Same age
	1-3

	Same gender
	

	Same levels of fitness
	

	No medication taken
	

	Same day and environment/temperature of room
	

	Same bike used by each participant
	

	Same speed/routine each time
	

	Total
	3




(i) Suggest how the researcher attempted to make the results more reliable. 	(1 mark)

	Description
	Marks

	Doing three trials/more than one trial
	1	Comment by DAVIES Aaron [John Forrest Secondary College]: Can't just say "more trials" as not specific to scenario as questions asks.

	Total
	1





(j) Explain how the body responds to increasing carbon dioxide concentrations in the blood to maintain homeostasis.	(5 marks)

	Description
	Marks

	Receptors are chemoreceptors in aortic arch and carotid bodies respond to high levels/concentration CO2/increased H+ ions
	1

	Chemoreceptors in medulla oblongata are stimulated/saturated
	1

	Modulator: respiratory centre in medulla oblongata is responsive to the increasing levels of CO2
	1

	Effectors are diaphragm and intercostal muscles
	1

	Response is to increase breathing/increase rate and depth breathing
	1

	Total
	5






Question 35	(10 marks)

(a) Describe three conditions required for successful fossilisation.	(3 marks)

	Description
	Marks

	Any three of the following

	Hard parts such as bone, teeth, shell
	1

	Fast burial
	1

	Remain undisturbed
	1

	Alkaline soil
	1

	Absence of decay organisms
	1

	Total
	3




(b) Name the dating method depicted in the diagram.	(1 mark)

	Description
	Marks

	Stratigraphy
	1

	Total
	1




(c) Identify which site, A or B, is the youngest. Justify your answer.	(3 marks)

	Description
	Marks

	Site B is youngest
	1

	Layer 1/2 in Site A correlates to Layer 4/ 5 in Site B
	1

	There are several layers above this in Site B 
	1

	Total
	3




(d) Explain why there is no evidence of fossils in some of the layers in both sites.	(3 marks)

	Description
	Marks

	Any three of the following

	There might not have been anything living there at the time
	1-3

	Fossils may have been destroyed
	

	Fossils may have been moved by other animals/human activity
	

	Conditions may not have been ideal for fossil formation
	

	Total
	3







Question 36	(17 marks)

(a) State three differences that an archaeologist would expect to find between the skull of Homo erectus and modern Homo sapiens and describe these differences.	(6 marks)

	Description
	Marks

	Must name the feature and then compare any three of the following

	Cranial capacity/size/roundness (shape)
	1-2

	Larger cranial capacity/larger/round and smooth in H.sapiens compared with H.erectus
	

	Brow ridges
	1-2

	Smaller/less robust in H.sapiens compared with H.erectus	Comment by MOREY David [John Forrest Secondary College]: No marks given for saying “no brow ridge” for HS
	

	Bony protrusions
	1-2

	Skull smoother in H.sapiens compared with H.erectus
	

	Prognathism
	1-2

	Less prognathism in H.sapiens compared with H.erectus
	

	Forehead
	1-2

	Vertical forehead in H.sapiens compared with low, sloping forehead in H.erectus
	

	Total	Comment by MOREY David [John Forrest Secondary College]: No marks awarded for reference/s to chin.

	6




(b) State two specific differences between the teeth of Homo erectus and Australopithecines.
	(2 marks)

	Description
	Marks

	Any two of the following

	H.erectus has smaller teeth/much smaller molars than Australopithecines
	1-2

	H.erectus has teeth that are of similar size compared with Australopithecines
	

	H.erectus has no diastema compared with some species of Australopithecines
	

	Total
	2




(c) Based on the culture of Homo erectus, explain the differences in the teeth and jaw of Homo erectus and the Australopithecines.	(3 marks)

	Description
	Marks

	H.erectus used fire to cook food so has smaller teeth/much smaller molars/less robust jaw than Australopithecines as less chewing required
	1

	H.erectus had tools that could cut food/meat into smaller pieces
	1

	H.erectus ate a greater range of foods/less fibrous plant food eaten/fibrous plants could be cooked to make chewing/breaking down easier	Comment by MOREY David [John Forrest Secondary College]: Gave out a lot of zero’s on this question. Didn’t refer to culture of Homo Erectus as asked.
	1

	Total
	3







Question 36 (continued)

(d) [bookmark: _Hlk5624160]Name and describe three characteristics of the pelvis and foot to enable this upright stance and bipedal locomotion.	(6 marks)

	Description
	Marks

	Any three of the following: 

	Must have at least one pelvis and one foot characteristic; need name and description

	Pelvis short, broad to provide carrying angle of femurs as acetabula are further apart
	1-2

	Pelvis bowl shaped to enable support of abdominal organs
	1-2

	Large surface area of pelvic bones to enable larger gluteal muscles for stability
	1-2

	Foot has longitudinal and transverse arches to allow for striding gait
	1-2

	Large/robust big/non-opposable/first toe to allow for stability/push off in striding gait
	1-2

	Large ankle/talus bone to provide weight bearing and support
	1-2

	Total
	6







Question 37	(10 marks)

(a) [bookmark: _Hlk5624187]Describe three characteristics of the Founder Effect. 	(3 marks)

	Description
	Marks

	Small population
	1

	Isolated 
	1

	New population allele frequency not representative of original population
	        1

	Total
	3




(b) Identify a human population that has resulted from the Founder Effect and describe how the characteristics of the population are different from the original or “parent” population. 
(3 marks)

	Description
	Marks

	Any of the following (there may be others)

	Dunkers of Pennsylvania  (1) have different frequencies of ABO/MN/Rh blood groups/mid digital hair/left and right handedness/attached or unattached earlobes (1) compared with original population that came from Hesse/Germany (1)
	1-3

	Ashkenazi Jews (1) with much higher incidence (1) of Tay Sachs disease (1)
	1-3

	Total
	3




(c) Describe how natural selection is different to Random Genetic Drift and the Founder Effect. 
	(4 marks)

	Description
	Marks

	Natural selection is not random ORA
	1

	Natural selection is due to selection pressures  ORA
	1

	Natural selection can occur in very large populations compared with RGD/FE which has more significant effects on smaller populations
	1

	Natural selection involves the passing on/inheritance of favourable traits compared with RGD/FE where traits passed on can be favourable or not
	1

	Total
	4







Section Three: Extended answer	20% (40 Marks)

Unit 3

Question 38	(20 marks)

(a) [bookmark: _Hlk5624358]Name three types of vaccine and describe the process that scientists use to produce them.	
	(6 marks)
[bookmark: _Hlk5624375]
	Description
	Marks

	Any three of the following

	Live attenuated (1) manufactured to have reduced virulence/ability to reproduce and cause illness (1)	Comment by DAVIES Aaron [John Forrest Secondary College]: Can't just say 'weakened' to get this mark
	1-2

	Inactivated (1) dead microorganisms that cause an immune response (1)	Comment by DAVIES Aaron [John Forrest Secondary College]: Can't repeat word dead/inactivated and get 2 marks eg 1 mark for saying inactivated, the 2nd mark cannot be describing it as inactivated.
	1-2

	Toxoids (1) bacterial toxins injected that don’t cause disease symptoms (1)
	1-2

	Sub-units (1) parts/fragments of the pathogen are used to cause immune 
response (1)
	1-2

	Recombinant (1) DNA/RNA altered in the microorganism/portions of DNA/RNA inserted into harmless bacterial cells (1)
	1-2

	Total
	6




(b) [bookmark: _Hlk5624382][bookmark: _Hlk5624366]Despite the evidence for mass vaccinations against diseases such as COVID 19 achieving herd immunity, some people make a choice not to have be vaccinated. 
Describe some possible reasons for this choice.	(6 marks)

	Description
	Marks

	Any three appropriate reasons described.

	Cannot just say religion for a mark. They must describe.

	Economic factors such as cost (especially if it must be administered by a doctor); commercialization of vaccines by big companies 
	1-2

	Concerns about the appropriate testing of the vaccine and potential side effects; reports of potential fatal side effects by the media/health officials
	1-2

	Cultural factors such as religious beliefs based on methods used to manufacture vaccines/very few religions oppose vaccination
	1-2

	Social factors such as ethical concerns about the use of animals/human tissue to manufacture/test the vaccines
	1-2

	Health issues such as allergic reactions may preclude someone from receiving a vaccine safely 
	1-2

	Individual being immunocompromised therefore vaccine being unsafe/ineffective
	1-2

	Total
	6








(c) Explain how vaccines work to provide long term immunity against particular pathogens.
	(8 marks)

	Description
	Marks

	Antigen from vaccine is engulfed by macrophages and displays it on it’s surface
	1

	Specific B cells recognise and are sensitised to the antigen/sensitised, 
	1

	B cells enlarge and divide
	1

	B cells produce plasma cells that produce antibodies
	1

	and memory cells
	1

	Memory cells recognise the antigen quickly if re-exposed later
	1

	Antibodies are produced before person becomes ill/antibodies are produced quickly 
	1

	Antibodies are produced in high concentrations so the person does not become ill
	1

	Total
	8







Question 39	(20 marks)

(a) Based on the scenario above, name the condition that Sonya is suffering and justify your answer.	(7 marks)

	Description
	Marks

	Hypothyroidism (must have this)
	1

	Feeling very lethargic can be due to lack of thyroxine
Causing metabolism to slow down/less energy produced by cells
	1-2

	Her thyroid gland is probably swollen/goitre
Since she is struggling to fasten her top shirt buttons
Goitre is due to thyroid compensating/stimulated to produce more thyroxine/absorb as much iodine as possible
	1-2

	Levels of TSH above normal suggest that there is a lack of thyroxine in the blood 
Causing negative feedback to anterior pituitary increasing TSH secretion
	1-2

	Total
	7




(b) List three other symptoms that Sonya would be suffering.	(3 marks)

	Description
	Marks

	Any three of the following

	Slow heart rate
	1-3

	Low blood pressure
	

	Sensitivity to cold
	

	Dry, thick skin
	

	Weight gain
	

	Constipation
	

	Total
	3







(c) Describe five reactions that Huan would have experienced due to his “fight or flight” response and explain how each reaction would assist him in this situation.	(10 marks)

	Description
	Marks

	Any five of:

	Pupils dilate to enhance peripheral vision for an escape route/get away from magpie
	1-2

	Increased rate and strength of contraction of heart in order to increase blood flow for oxygen/nutrient delivery/ waste removal	Comment by DAVIES Aaron [John Forrest Secondary College]: must include rate and strength for first mark

	1-2

	Bronchioles/airways dilate to allow more air/oxygen to enter the lungs to enable increased cellular respiration in muscle cells to skate away
	1-2

	Vasoconstriction in internal organs such as digestive system organs to divert blood to muscles
	1-2

	Vasodilation of blood vessels in skeletal muscles to increase blood flow for increased activity/metabolism to skate away
	1-2

	Decreases activity of digestive system to redirect blood/activity to muscles
	1-2

	Increases glycogenolysis/release of glucose in the liver to increase cellular respiration in muscle cells
	1-2

	Increased sweating to enable cooling of the body as the muscles increase activity/produce more heat when escaping from magpie/situation

	1-2

	Relaxation of bladder muscles so that urination does not occur to slow down “fight or flight”
	1-2

	Secretion of adrenaline by adrenal cortex to enhance the effect of fight or flight
	1-2

	Total
	10







Unit 4

Question 40	 (20 marks)

(a) [bookmark: _Hlk5624416]Describe the methods scientists would use to support the hypothesis that the Denisovans are closely related to the Neanderthals, based on biochemical evidence, including the replication of tiny amounts of the DNA available and the subsequent comparison of the DNA of the two species.	(14 marks)

	Description
	Marks	Comment by DAVIES Aaron [John Forrest Secondary College]: Common mistake - discussing how mtDNA, protein sequences, ERVs etc can be used. These process are not possiuble without first undergoing PCR and gel electrophoresis/sequencing

	Use of Polymerase Chain Reaction/PCR to produce large amounts of DNA from small samples
	1

	Denaturation of DNA molecule to separate the strands
	1

	Annealing where the solution is cooled
	1

	Allowing primers to bond to DNA strands 
	1

	Taq Polymerase attaches/bind to DNA
	1

	Extension/elogation as nucleotides attach to DNA strands
	1

	
	

	The DNA strands are then compared using Gel Electrophoresis / Sanger sequencing
	1

	Different size strands of DNA are cut using restriction enzymes/ddntp cause different length\s strands to be produced
	1

	   The DNA is pipetted into the wells in the agar
	1

	The current/electricity is run from negative to positive electrodes
	1

	DNA is a large negative molecule so is attracted to the positive electrode
	1

	Large pieces of DNA move slowly so stay near the wells
	1

	Smaller pieces of DNA move quickly and towards the positive electrode
	1

	This produces bands/DNA sequence determined/patterns that can be compared between the species
	1

	Total
	14




(b) [bookmark: _Hlk5624423]Describe the tool culture and lifestyle of Homo neanderthalensis.	(6 marks)

	Description
	Marks

	Mousterian tool culture
	1

	Flake tools such as scrapers developed/greater variety of tools for various purposes/Levallois techniques used
	1

	Hafting used to attached stone tools to antler/wood to make spears/axes
	1

	Enabled people to chop wood/hunt animals more effectively
	1

	Scrapers enabled people to make clothes out of animal hides
	1

	Evidence of ceremonial burials of the dead
	1

	Total
	6







Question 41	(20 marks)

(a) Compare and contrast the two forms of thalassemia.	(5 marks)

	Description
	Marks

	Alpha thalassemia is caused by a mutation on the HBA gene/on chromosome 16
	1

	Beta thalassemia is caused by a mutation on the HBB gene/on chromosome 11
	1

	Alpha thalassemia causes reduced levels of alpha haemoglobin
	1

	Beta thalassemia causes reduced levels of beta haemoglobin
	1

	Both cause reduced capacity to carry oxygen in the blood/both are inherited through a recessive gene
	1

	Total
	5




(b) Explain how genetic diseases, such as thalassemia, can lead to changes in allele frequencies within a population.	(6 marks)

	Description
	Marks

	Thalassemia/heterozygous provides some protection against malaria
	1

	Malaria is a selection pressure
	1

	People who are heterozygous for thalassemia tend to survive better in regions where malaria is prevalent
	1

	Those people reproduce 
	1

	Passing the gene to offspring
	1

	Higher than expected thalassemia allele frequencies in those populations
	1

	Total
	6




(c) Explain how scientists use comparative protein studies to provide evidence for evolution. In your answer provide an example, other than haemoglobin, that can be compared across many species.	(9 marks)

	Description
	Marks

	Proteins consist of long chains of amino acids
	1

	Amino acids are determined by codons/three nucleotides
	1

	The sequence of amino acids can be compared between species
	1

	The degree of similarity/difference can be established
	1

	The closer the match for the sequence the closer the species are related/have a common recent ancestor
	1

	Scientists use ubiquitous proteins for comparison
	1

	These proteins occur in all species
	1

	These proteins also have the same function in all species
	1

	An example is cytochrome c that performs an essential step in cellular respiration
	1

	Total
	9




Concentration of CO2 excreted over 30 minutes after resting and exercising vigorously.

Mean	22.3	23.3	26	30.7	34	35.299999999999997	38	Mean	22.3	22.7	23.7	22.7	22.7	23	25	Time (minutes)

Concentration of CO2 (mmol/L)
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