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Notes 

• Science Inquiry Skills is a component of the curriculum that is often embedded within the questions of 
other topics. Questions which focus primarily on Science Inquiry Skills have been categorised within their 
own topic as the last chapter of this Exam Guide. 

• Some question material has not been released by SCSA due to copyright restrictions and are not able to 
be included in this exam guide. This has been flagged in the relevant questions in the exam guide. 
Teachers may still be able to locate many of these sources and provide these to students by following 
the links at the end of the original SCSA exams on the SCSA website. 
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Unit 3 – Homeostasis and disease 
 

Unit 3 – Endocrine system 
 
Section 1 
 

2023 
Section 1 
Questions 

7-8 
 

Endocrine 
system 

Questions 7 and 8 refer to the diagram shown below. 
 

 
 
7. Structure Z interacts closely with the hypothalamus to maintain many bodily functions. It consists 
of two lobes. Which of the following identifies X, Y and Z correctly? 
 

 
 
8. A hormone released from structure Y is 
 
(a) growth hormone. 
(b) prolactin. 
(c) thyroxine. 
(d) oxytocin. 
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2022 
Section 1 
Question  

6-7 
 

Endocrine 
system 

Questions 6 and 7 refer to the diagram shown below, which represents a hormonal action. 
 

 
 
6. The hormonal action shown in the diagram is best described as  
 
(a) water soluble, as the hormone-receptor complex will enter the nucleus and act on the DNA 
molecule.  
(b) lipid soluble, as the hormone diffuses across the cell membrane to attach to a receptor inside the 
cell.  
(c) lipid soluble, as the secondary messenger will enter the nucleus and act on the DNA molecule.  
(d) water soluble, as the hormone binds to a receptor on the outside of the cell membrane to form a 
hormone-receptor complex. 
 
7. Which of the following is a correct comparison between a hormonal mode of transmission (like the 
one shown in the diagram) and neural transmission?  
 
(a) speed of transmission can be faster  
(b) duration of the message can be long-lasting  
(c) the message is only short lived in the cell  
(d) nature of the transmission is electrochemical 
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2021 
Section 1 
Question  

4-5 
 

Endocrine 
system 

Questions 4 and 5 refer to the diagram shown below. 
 

 
 
4. Which of the following identifies correctly the endocrine gland, with the hormone it secretes and 
the target organ? 
 

 
 
5. Which of the endocrine glands labelled is/are responsible for controlling metabolic rate?  
 
(a) F only 
(b) F and C  
(c) B only  
(d) B and F 
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2021 
Section 1 
Question  

26-27 
 

Endocrine 
system 

Questions 26 and 27 refer to the diagram below 
 

 
 
In which location/s is growth hormone produced?  
 
(a) X  
(b) X and Y  
(c) Z  
(d) X and Z 
 
Which of the following hormones are released from structure ‘Y’? 
 
(a) antidiuretic hormone and adrenocorticotropic hormone 
(b) adrenocorticotropic hormone and oxytocin 
(c) follicle stimulating hormone and luteinising hormone 
(d) antidiuretic hormone and oxytocin 
 

 
2020 

Section 1 
Question 1 

 
Endocrine 

system 

The target organ for the hormone calcitonin is the 
 
(a) parathyroid gland. 
(b) adrenal gland. 
(c) bones. 
(d) liver. 

 
2019 

Section 1 
Question 

22 
 

Endocrine 
system 

Enlargement of the thyroid gland due to a lack of iodine is called 
 
(a) exophthalmia. 
(b) thyrotoxicosis.  
(c) goitre.  
(d) Graves’ disease. 

 
  



Unit 3 – Endocrine system – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 9 

Section 2 
 

2020 
Section 2 
Question 

31 
 

Endocrine 
system 

 
 
 
 
 
 
 
 
 
 
 
 

 

The nervous system and endocrine system often work together to ensure homeostasis is 
maintained within the human body. 
 
(a) Hormones differ from nerves in their mode of action. In relation to the mode of transmission and 
response time, state how a hormonal response is different from a nervous response. (2 marks) 
 
 
Mode of transmission: 
 
 

 
 

 
 
Response time: 
 
 

 
 

 
 

 
 
The following questions refer to the diagram on page 16 showing the hormonal control of the male 
testes. 
 
(b) (i) The dotted lines on the diagram indicate negative feedback. Outline what is meant by the term 
negative feedback. (1 mark) 
 
 

 
 

 
 
(ii) Describe the role of the receptor in a feedback loop. (2 marks) 
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(c) Identify the following components shown in the diagram on page 16. (2 marks) 
 
 
Control centre: 

 
 
Effector: 

 
 
(d) If a tumour began to affect the functioning of the anterior pituitary by inhibiting the production of 
LH and FSH, explain the impact this would have on the fertility of the affected male. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
2019 

Section 2 
Question 

36 
 

Endocrine 
system 

On a hot, dry day, Trisha noticed several physiological changes to her body while exposed to the 
sun. 
 
(a) Identify two separate effectors and describe the physiological responses that occur in each that 
would help Trisha maintain her body temperature in the scenario above. (6 marks) 
 
One: 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Two: 
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Trisha noticed that she had similar physiological changes when she was placed in a stressful 
situation. These changes were brought about by secretions from the adrenal glands. 
 
Shown below is a diagram of an adrenal gland. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
(b) Complete the table below, contrasting the two different parts of the adrenal gland. (10 marks) 
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Section 3 
 

2023 
Section 3 
Question 

38 
 

Endocrine 
system 

Changes to the amount of thyroxine being released from the thyroid gland can have major impacts 
on the functioning of the body.  
 
(a) Name each of the disorders that may lead to an over-secretion or under-secretion of thyroxine; 
describe how the over-secretion or under-secretion impacts on the body; and explain how each 
disorder can be treated. (12 marks)  
 
(b) Explain the role of the liver in the maintenance of blood glucose levels. (8 marks) 
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2022 
Section 3 
Question 

38 
 

Endocrine 
system 

Two unrelated patients; X and Y, visited the same neurosurgeon. The patients had very similar 
names, and both had a form of brain damage. The neurosurgeon asked Patient X to complete a 
point-to-point movement test, where the index finger touches the nose and then touches the 
outstretched finger of the neurosurgeon. He was also asked to walk across the room while the 
neurosurgeon observed his stability. Patient X found this very strange, as these tests were not what 
he normally experienced. He has a benign growth below the hypothalamus, reducing levels of 
thyroid-stimulating hormone. When Patient X questioned this, the neurosurgeon realised he had 
mixed up the two patients and mistakenly thought he was seeing Patient Y. 
 
(a) Using the information above, identify the part of the brain damaged in both patients (X and Y), 
describe the role of these parts in normal body functioning and describe the effects damage to these 
structures would have on both patients. (12 marks) 
 
(b) Describe how the hypothalamus and pituitary work together to achieve their main function. (8 
marks) 
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2020 
Section 3 
Question 

40 
 

Endocrine 
system 

Production of the human growth hormone (hGH) is controlled by a gene. Lack of this hormone leads 
to dwarfism in humans. 
 
(a) hGH is released from the pituitary gland. State from which lobe of the pituitary this hormone is 
secreted and explain the relationship between this lobe of the pituitary gland and the hypothalamus. 
(6 marks) 
 
(b) hGH is a water-soluble hormone. Explain how hGH enters and affects the functioning of its target 
cell. (6 marks) 
 
(c) Dwarfism can be treated using synthetically produced hGH. Explain how hGH could be produced 
using recombinant DNA technology. (8 marks) 
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Marking Guide – Section 1 
 

2023 
Section 1 
Questions 

7-8 
 

Endocrine 
system 

Questions 7 and 8 refer to the diagram shown below. 
 

 
 
7. Structure Z interacts closely with the hypothalamus to maintain many bodily functions. It consists 
of two lobes. Which of the following identifies X, Y and Z correctly? 
 

 
 

Answer is a. 
 
8. A hormone released from structure Y is 
 
(a) growth hormone. 
(b) prolactin. 
(c) thyroxine. 
(d) oxytocin. – Answer 
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2022 
Section 1 
Question  

6-7 
 

Endocrine 
system 

Questions 6 and 7 refer to the diagram shown below, which represents a hormonal action. 
 

 
 
6. The hormonal action shown in the diagram is best described as  
 
(a) water soluble, as the hormone-receptor complex will enter the nucleus and act on the DNA 
molecule.  
(b) lipid soluble, as the hormone diffuses across the cell membrane to attach to a receptor inside the 
cell.  
(c) lipid soluble, as the secondary messenger will enter the nucleus and act on the DNA molecule.  
(d) water soluble, as the hormone binds to a receptor on the outside of the cell membrane to 
form a hormone-receptor complex. – Answer 
 
7. Which of the following is a correct comparison between a hormonal mode of transmission (like the 
one shown in the diagram) and neural transmission?  
 
(a) speed of transmission can be faster  
(b) duration of the message can be long-lasting – Answer 
(c) the message is only short lived in the cell  
(d) nature of the transmission is electrochemical 
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2021 
Section 1 
Question  

4-5 
 

Endocrine 
system 

Questions 4 and 5 refer to the diagram shown below. 
 

 
 
4. Which of the following identifies correctly the endocrine gland, with the hormone it secretes and 
the target organ? 
 

 
 
Answer is D. 
 
5. Which of the endocrine glands labelled is/are responsible for controlling metabolic rate?  
 
(a) F only 
(b) F and C  
(c) B only  
(d) B and F – Answer 
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2021 
Section 1 
Question  

26-27 
 

Endocrine 
system 

Questions 26 and 27 refer to the diagram below 
 

 
 
In which location/s is growth hormone produced?  
 
(a) X – Answer 
(b) X and Y  
(c) Z  
(d) X and Z 
 
Which of the following hormones are released from structure ‘Y’? 
 
(a) antidiuretic hormone and adrenocorticotropic hormone 
(b) adrenocorticotropic hormone and oxytocin 
(c) follicle stimulating hormone and luteinising hormone 
(d) antidiuretic hormone and oxytocin – Answer 

 
2020 

Section 1 
Question 1 

 
Endocrine 

system 

The target organ for the hormone calcitonin is the 
 
(a) parathyroid gland. 
(b) adrenal gland. 
(c) bones. – Answer 
(d) liver. 

 
2019 

Section 1 
Question 

22 
 

Endocrine 
system 

Enlargement of the thyroid gland due to a lack of iodine is called 
 
(a) exophthalmia. 
(b) thyrotoxicosis.  
(c) goitre. – Answer 
(d) Graves’ disease. 
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Marking Guide – Section 2 
 

2020 
Section 2 
Question 

31 
 

Endocrine 
system 

The nervous system and endocrine system often work together to ensure homeostasis is 
maintained within the human body. 
 
(a) Hormones differ from nerves in their mode of action. In relation to the mode of transmission and 
response time, state how a hormonal response is different from a nervous response. (2 marks) 
 

 

 
 
The following questions refer to the diagram on page 16 showing the hormonal control of the male 
testes. 
 
(b) (i) The dotted lines on the diagram indicate negative feedback. Outline what is meant by the term 
negative feedback. (1 mark) 
 

 
 

(ii) Describe the role of the receptor in a feedback loop. (2 marks) 
 

 
 
(c) Identify the following components shown in the diagram on page 16. (2 marks) 
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(d) If a tumour began to affect the functioning of the anterior pituitary by inhibiting the production of 
LH and FSH, explain the impact this would have on the fertility of the affected male. (3 marks) 
 

 
 

 
2019 

Section 2 
Question 

36 
 

Endocrine 
system 

On a hot, dry day, Trisha noticed several physiological changes to her body while exposed to the 
sun. 
 
(a) Identify two separate effectors and describe the physiological responses that occur in each that 
would help Trisha maintain her body temperature in the scenario above. (6 marks) 
 

 
 
Trisha noticed that she had similar physiological changes when she was placed in a stressful 
situation. These changes were brought about by secretions from the adrenal glands. 
 
Shown below is a diagram of an adrenal gland. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(b) Complete the table below, contrasting the two different parts of the adrenal gland. (10 marks) 
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Marking Guide – Section 3 
 

2023 
Section 3 
Question 

38 
 

Endocrine 
system 

Changes to the amount of thyroxine being released from the thyroid gland can have major impacts 
on the functioning of the body.  
 
(a) Name each of the disorders that may lead to an over-secretion or under-secretion of thyroxine; 
describe how the over-secretion or under-secretion impacts on the body; and explain how each 
disorder can be treated. (12 marks)  
 

 
 
(b) Explain the role of the liver in the maintenance of blood glucose levels. (8 marks) 
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2022 
Section 3 
Question 

38 
 

Endocrine 
system 

Two unrelated patients; X and Y, visited the same neurosurgeon. The patients had very similar 
names, and both had a form of brain damage. The neurosurgeon asked Patient X to complete a 
point-to-point movement test, where the index finger touches the nose and then touches the 
outstretched finger of the neurosurgeon. He was also asked to walk across the room while the 
neurosurgeon observed his stability. Patient X found this very strange, as these tests were not what 
he normally experienced. He has a benign growth below the hypothalamus, reducing levels of 
thyroid-stimulating hormone. When Patient X questioned this, the neurosurgeon realised he had 
mixed up the two patients and mistakenly thought he was seeing Patient Y. 
 
(a) Using the information above, identify the part of the brain damaged in both patients (X and Y), 
describe the role of these parts in normal body functioning and describe the effects damage to these 
structures would have on both patients. (12 marks) 
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(b) Describe how the hypothalamus and pituitary work together to achieve their main function. (8 
marks) 
 

 
 

 
2020 

Section 3 
Question 

40 
 

Endocrine 
system 

Production of the human growth hormone (hGH) is controlled by a gene. Lack of this hormone leads 
to dwarfism in humans. 
 
(a) hGH is released from the pituitary gland. State from which lobe of the pituitary this hormone is 
secreted and explain the relationship between this lobe of the pituitary gland and the hypothalamus. 
(6 marks) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Unit 3 – Endocrine system – Marking Guide – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 46 

(b) hGH is a water-soluble hormone. Explain how hGH enters and affects the functioning of its target 
cell. (6 marks) 
 

 
 
(c) Dwarfism can be treated using synthetically produced hGH. Explain how hGH could be produced 
using recombinant DNA technology. (8 marks) 
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Unit 3 – Central and peripheral nervous system 
 
Section 1 
 

2023 
Section 1 

Question 1 
 

Central and 
peripheral 
nervous 
system 

The difference between grey and white matter found within the spinal cord is that 
 
(a) white matter contains dendrites of neurons, while grey matter contains cell bodies of neurons. 
(b) grey matter contains unmyelinated neurons, while white matter contains myelinated neurons. 
(c) white matter contains cell bodies of neurons, while grey matter contains dendrites of neurons. 
(d) grey matter contains myelinated neurons, while white matter contains unmyelinated neurons. 

 
2023 

Section 1 
Question 

10 
 

Central and 
peripheral 
nervous 
system 

Chemoreceptors monitor the level of gases in the body and can be found in all areas listed except 
the 
 
(a) carotid body. 
(b) aortic arch. 
(c) nose. 
(d) brain. 

 
2023 

Section 1 
Question 

22-23 
 

Central and 
peripheral 
nervous 
system 

Questions 22 and 23 refer to the diagram shown below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
22. Which of the following matches the name of the stage of the action to the labels shown on the 
diagram? 
 

 
 
23. The stage at which potassium ions flow out of the neuron is 
 
(a) 1. 
(b) 2. 
(c) 3. 
(d) 4. 
 

 
2023 

Section 1 
Question 

27 
 

Central and 
peripheral 
nervous 
system 

Which division of the nervous system is most likely to have been damaged if a person has a loss of 
touch sensations and numbness in their hands? 
 
(a) autonomic sympathetic 
(b) afferent parasympathetic 
(c) efferent autonomic 
(d) afferent somatic 
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2023 
Section 1 
Question 

18-20 
 

Central and 
peripheral 
nervous 
system 

Questions 18,19 and 20 refer to the diagram shown below. 
 

 
 
18. Which of the labels identifies structures Q, R and S correctly? 
 

 
 
19. The key difference between structures Q and R is 
 
(a) R carries impulses towards the central nervous system, while Q carries impulses away from the 
central nervous system. 
(b) Q carries impulses towards the ganglion, while R carries impulses away from the ganglion. 
(c) Q has only one nerve fibre, while R has two nerve fibres. 
(d) R carries impulses away from the central nervous system, while Q carries impulses towards the 
central nervous system. 
 
20. If an individual was involved in an accident that cut structure Q, what would be the 
consequence of this? 
 
The transmission of impulses from the 
 
(a) effector to the spinal cord would be affected. 
(b) receptor to the spinal cord would be affected. 
(c) spinal cord to the effector would be affected. 
(d) spinal cord to the receptor would be affected. 
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2022 

Section 1 
Question  

1-2 
 

Central and 
peripheral 
nervous 
system 

Questions 1 and 2 refer to the diagram shown below, which represents the divisions of the nervous 
system. 
 

 
 
1. Which of the following identifies the numbered components in the diagram correctly? 
 

 
 
2. The activation of Component 7 results in the constriction of the pupil of the eye. Which of the 
following would also occur when Component 7 is activated? 
 
(a) increased sweating  
(b) increased release of glucose from the liver  
(c) decreased heart rate  
(d) decreased secretion of saliva 

 
2022 

Section 1 
Question 3 

 
Central and 
peripheral 
nervous 
system 

Blind people are taught to read Braille (raised marks that create patterns on paper). They do this by 
running their fingertips over the markings. The pathway the impulse travels from the fingers to the 
brain includes some of the following components:  
 
I. touch receptors  
II. connector neuron  
III. motor neuron  
IV. sensory neuron  
V. thalamus to cerebrum  
VI. thalamus to cerebellum. 
 
The correct order of the components in the pathway is  
(a) IV - II - III - VI  
(b) I - IV - II - V  
(c) III - II - IV - V  
(d) I - II - V - VI 
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2022 
Section 1 
Question 

23 
 

Central and 
peripheral 
nervous 
system 

Question 23 refers to the diagram shown below, which represents the layers around the brain. 
 

 
 
Referring to the layers around the brain as shown in the diagram, where is cerebrospinal fluid 
found?  
 
(a) between the periosteum and the cranium  
(b) under the pia mater layer  
(c) between the cranium and the dura mater  
(d) within the arachnoid mater layer 

 
2022 

Section 1 
Question 

24 
 

Central and 
peripheral 
nervous 
system 

Cell replacement therapy for the treatment of Parkinson’s disease involves the  
 
(a) injection of adult stem cells to replace neurons in the brain that have been damaged by the build-
up of plaque.  
(b) differentiating of stem cells into dopamine-signalling neurons and transplanting them into a 
patient’s brain to replace dying neurons.  
(c) patient’s own neurons being extracted with the DNA inside the cells then altered and the cells 
reinserted into the patient’s body.  
(d) extraction of non-functioning neurons and replacing them with new cells that have the correct 
gene and can function normally. 

 
2022 

Section 1 
Question 

26 
 

Central and 
peripheral 
nervous 
system 

Which of the following is the key difference between adrenaline and insulin? Insulin  
 
(a) is secreted in response to a chemical stimulus, while adrenaline secretion is controlled by a 
nerve impulse.  
(b) controls blood sugar concentrations, while adrenaline helps regulate temperature.  
(c) is secreted by the pancreas, while adrenaline is secreted by the kidneys.  
(d) is a water-soluble hormone, while adrenaline is a lipid-soluble one. 

 
2022 

Section 1 
Question 

17 
 

Central and 
peripheral 
nervous 
system 

The single, long process of a neuron that delivers signals, is termed a/an  
 
(a) axon.  
(b) axon terminal.  
(c) Schwann cell.  
(d) dendrite. 

 
2022 

Section 1 
Question 

29 
 

Central and 
peripheral 
nervous 
system 

Which of the following lists endocrine glands that are not controlled directly by the hypothalamus?  
 
(a) pituitary, thymus, adrenal medulla  
(b) thymus, pancreas, adrenal cortex 
(c) parathyroid, pancreas, adrenal medulla  
(d) pancreas, thyroid, pituitary 
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2021 

Section 1 
Question 1 

 
Central and 
peripheral 
nervous 
system 

Which of the following is a response when the parasympathetic nervous system is activated?  
 
(a) increased heart rate and breathing rate  
(b) pupil dilation  
(c) increased activity of the gastrointestinal tract  
(d) vasodilation of blood vessels in the skin 

 
2021 

Section 1 
Question 3 

 
Central and 
peripheral 
nervous 
system 

Homeostatic response mechanisms require the transfer and recognition of information from a 
sensory receptor and an effector. The transmission of this information  
 
(a) may involve both the endocrine and nervous systems.  
(b) relies only on hormones for a short-term response.  
(c) is usually a conscious process.  
(d) is under control of the autonomic system only. 

  
2021 

Section 1 
Question 9 

 
Central and 
peripheral 
nervous 
system 

Which of the following statements about the meninges is correct? 
 
They are membranes 
 
(a) that surround the axon of a neuron.  
(b) and fluids found around the brain and spinal cord.  
(c) that cover and protect the brain. 
(d) that are not found around the lower spinal cord. 

 
2021 

Section 1 
Question  

14-15 
 

Central and 
peripheral 
nervous 
system 

Questions 14 and 15 refer to the diagram shown below. 
 

 
 
14. The correct labels for ‘X’, ‘Y’ and ‘Z’ for the diagram shown are 
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15. Where are receptors X located? 
 
(a) skin and hypothalamus 
(b) carotid artery and aorta  
(c) carotid artery and hypothalamus  
(d) aorta and cerebellum 

 
2021 

Section 1 
Question 

17 
 

Central and 
peripheral 
nervous 
system 

Which row identifies correctly components of the central and peripheral nervous systems? 
 

 
  

2021 
Section 1 
Question 

21 
 

Central and 
peripheral 
nervous 
system 

The purpose of peripheral vasoconstriction in temperature regulation is to 
 
(a) reduce blood oxygen levels when cold thermoreceptors are triggered. 
(b) increase blood oxygen levels when hot thermoreceptors are triggered. 
(c) conserve body heat when cold thermoreceptors are triggered. 
(d) reduce heat loss when hot thermoreceptors are triggered. 

 
2021 

Section 1 
Question 

25 
 

Central and 
peripheral 
nervous 
system 

The myelin sheath is 
 
(a) fatty tissue that speeds up the neural impulse through the cell body. 
(b) grey matter that changes up the neural impulse along a dendrite. 
(c) white matter that reduces the speed of a neural impulse along an axon. 
(d) fatty tissue that speeds up the neural impulse along sections of the axon. 

 
2020 

Section 1 
Question 

19 
 

Central and 
peripheral 
nervous 
system 

Question 19 refers to the diagram shown below. 
 

 
 
The neuron illustrated would be classified correctly as  
 
(a) motor. 
(b) sensory.  
(c) connector.  
(d) multipolar. 
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2020 
Section 1 
Question 

26 
 

Central and 
peripheral 
nervous 
system 

Question 26 refers to the diagram below. 
 

 
 
26. The diagram shows two separate ways in which we can classify the nervous system. Which row 
correctly identifies numbers 1, 2 and 3? 
 

 
 
27. Target cells respond to specific hormones as a result of 
 
(a) nucleic acid binding sites in the membrane and cytoplasm. 
(b) specific binding sites on enzymes found in the cytoplasm. 
(c) carbohydrate receptors in the plasma membrane. 
(d) protein receptors in the plasma membrane and cytoplasm. 
 

  
2019 

Section 1 
Question 2 

 
Central and 
peripheral 
nervous 
system 

Question 2 refers to the diagram shown below. 
 

 
 
Which of the following statements describes the diagram correctly?  
 
(a) The pupil is constricted in X. Once stimulated by the parasympathetic nervous system it will 
become dilated, as shown in Y.  
(b) The pupil is constricted in X. Once stimulated by the sympathetic nervous system it will become 
dilated, as shown in Y.  
(c) The pupil is dilated in X. Once stimulated by the parasympathetic nervous system it will become 
constricted, as shown in Y.  
(d) The pupil is dilated in X. Once stimulated by 
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2019 
Section 1 

Question 3 
 

Central and 
peripheral 
nervous 
system 

The function of the corpus callosum is to  
 
(a) carry impulses between the left and right hemispheres of the brain.  
(b) connect various areas of the cortex within the same hemisphere of the brain.  
(c) provide protection, support and a transport network around the brain.  
(d) connect the cortex to other parts of the brain and to the spinal cord. 

 
2019 

Section 1 
Question 9 

 
Central and 
peripheral 
nervous 
system 

Which of the following is not a hypothesis as to why hominids became bipedal? 
 
Bipedalism 
 
(a) freed the hands to carry food and tools. 
(b) enabled the spinal column to develop a lumbar curve. 
(c) increased height and allowed better visibility. 
(d) is a more energy-efficient way of walking. 

 
2019 

Section 1 
Question 

21 
 

Central and 
peripheral 
nervous 
system 

The stimulus for the regulation of water balance by the thirst mechanism is received by the 
osmoreceptors in the  
 
(a) cerebrum.  
(b) hypothalamus. 
(c) kidney tubule. 
(d) medulla oblongata. 

 
2019 

Section 1 
Question 

24 
 

Central and 
peripheral 
nervous 
system 

Cell replacement therapy involves  
 
(a) injecting islet cells into a patient.  
(b) transplanting stem cells into a patient.  
(c) removing faulty genes and replacing with healthy ones.  
(d) inserting a recombinant gene in the cells of a patient. 

 
2019 

Section 1 
Question 

27 
 

Central and 
peripheral 
nervous 
system 

In general, when compared to hormones, nervous impulses have a  
 
(a) short duration and a short response time and are involved in long-term adjustments.  
(b) long duration and a long response time and are involved in short-term adjustments.  
(c) long duration and a short response time and are involved in short-term adjustments.  
(d) short duration and a short response time and are involved in short-term adjustments. 
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Section 2 
 

2023 
Section 2 
Question 

31 
 

Central and 
peripheral 
nervous 
system 

The following question refers to the diagram of the human brain shown below. 
 

 
 
 
(a) Identify structures A and C. (2 marks) 
 
A: 

 
C: 

 
 
(b) List two homeostatic processes that are controlled by structure D. (2 marks) 
 
One: 

 
Two: 
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Alzheimer’s is a disease of the brain that mostly affects older people. The diagram below shows 
differences that can be observed when comparing a normal brain to that of an individual suffering 
from Alzheimer’s. One of the main differences that can be observed is the change to the cerebral 
cortex. 
 

 
 
(c) (i) State the change that has occurred to the cerebral cortex of an Alzheimer’s sufferer. (1 mark) 
 
 

 
 

 
(ii) Describe how the change to the cerebral cortex has occurred. (2 marks) 
 
 

 
 

 
 

 
 

 
 
Emerging evidence suggests that Alzheimer’s-related brain changes may be produced because of 
clumping together of proteins and the creation of tangles in-between neurons that disrupt cell 
functioning and synaptic transmission. 
 
(d) (i) Define the term ‘synapse’. (1 mark) 
 
 

 
 

 
 
(ii) Annotate the diagram below to show the processes involved in the transmission of a nerve 
impulse across the synapse. Include labels of the parts and stages in the process. (6 marks) 
 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
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(iii) Explain how cell replacement therapy aims to help Alzheimer’s sufferers. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
2022 

Section 2 
Question 

31 
 

Central and 
peripheral 
nervous 
system 

The following question refers to the diagram below, which shows a neuron. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) Identify the type of neuron shown in the diagram. (1 mark) 
 
 

 
(b) List two features of the neuron that can be used to distinguish it from other types of neurons 
found in the human body. (2 marks) 
 
 
One: 

 
 

 
 
Two: 

 
 

 
 
(c) State the function of the structure labelled as X. (1 mark) 
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The function of nerves is to transmit electrical impulses. 
 
(d) Contrast the transmission of nerve impulses in myelinated and unmyelinated neurons. (4 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
Some local anaesthetics work by interfering with the sodium ion channels in the membrane of a 
neuron. 
 
(e) (i) Describe the role of sodium channels found within a neuron’s cell membrane. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(ii) If a local anaesthetic works by blocking the sodium channels, describe how this would affect the 
conduction of an action potential. (2 marks) 
 
 

 
 

 
 

 
 

 
 
A study using rats looked at the impact of local anaesthetics on blocking the release of calcium ions 
at an axon terminal. 
 
(f) Explain how this would lead to pain signals from affected parts of the body not reaching the brain. 
(6 marks) 
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Section 2 
Question 

33 
 

Central and 
peripheral 
nervous 
system 

Congenital insensitivity to pain is a genetic condition that affects the ability of the body to detect pain 
stimuli. The condition affects the sodium channels of the pain receptors that transmit messages to 
the brain and spinal cord. 
 
(a) State one specific location in the body where pain receptors are found. (1 mark) 
 
 

 
 
Congenital insensitivity to pain is caused by a mutation to the SCN9A gene. 
 
 
(b) Distinguish a gene mutation from a chromosomal mutation. (2 marks) 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Unit 3 – Central and peripheral nervous system – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 60 

The following question refers to the diagram below, which represents different types of mutations. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
(c) The mutation to the SCN9A gene is classified as a substitution mutation. Identify which of the 
three mutations shown above (X, Y or Z) is a substitution mutation and state how the substitution 
mutation alters the genome. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(d) To examine the SCN9A mutation in patients, DNA sequencing needs to be carried out. For the 
following bacterial enzymes, state the biotechnological technique they are used in and describe their 
role in that technique. (4 marks) 
 
 
Restriction enzymes: 

 
 

 
 

 
 

 
 
DNA polymerase: 

 
 

 
 

 
 

 
 

 
2021 

Section 2 
Question 

31 
 

Central and 
peripheral 
nervous 
system 

The following question refers to the diagram of the brain shown below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) (i) Identify structure ‘Z’. (1 mark) 
 
 

 
 
(ii) State one function of structure ‘Y’. (1 mark) 
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(iii) Indicate on the diagram, with a line and label, where the corpus callosum would be located. (1 
mark) 
 
(b) (i) Which region, A or B, shows structures that would be found in the outer layer of structure ‘X’? 
(1 mark) 
 
 

 
 
(ii) Justify your decision in part (b)(i). (2 marks) 
 
 

 
 

 
 

 
 

 
 
A man injured his back in a diving accident. Doctors were concerned there was damage to his spine 
and neural pathways. They touched different areas of his skin with a sharp point and asked him to 
indicate each time if he felt a sharp point. The sharp point should be felt in two ways, one of which 
would be pain. 
 
(c) (i) What other sensation would be experienced by the man? (1 mark) 
 
 

 
 

 
 
(ii) Describe how this sensation would be detected and registered by the man. (2 marks) 
 
 

 
 

 
 

 
 

 
The man felt the sharp point when the point touched his arms, but not when the point touched his 
legs. 
 
(d) Suggest what this information could tell the doctors about the damage to the man’s spinal cord. 
Explain your answer. (3 marks) 
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2020 

Section 2 
Question 

34 
 

Central and 
peripheral 
nervous 
system 

Opponents of the sport of boxing are often concerned with the incidence of traumatic brain injury 
that occurs among individuals who box on a regular basis. Punches that force the head up and back 
may cause damage to the cerebellum, as the brain is squashed up against the back of the skull. 
 
(a) (i) List three structures that would normally assist in protecting the brain against injury. (3 marks) 
 
One: 

 
Two: 

 
Three: 

 
 
(ii) Suggest two symptoms a boxer might display if the cerebellum was damaged. (2 marks) 
 
One: 

 
Two: 

 
 
Muhammad Ali, a former boxer, developed Parkinson’s disease. Although not conclusively linked to 
his boxing career, in his case it was associated with head trauma. 
 
(b) (i) Describe the cause of Parkinson’s disease. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(ii) Describe how cell replacement therapy could be used to treat Parkinson’s disease. (2 marks) 
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The following questions refer to the diagram below, which shows a cross section of the spinal cord. 
 

 
 
(c) (i) If ‘X’ is injured, it can lead to paralysis of part/s of the body and loss of sensation, depending 
on how high up the spinal cord the injury is. Why does this occur? (2 marks) 
 
 

 
 

 
 

 
 

 
 
(ii) If Y is damaged, there will be a loss of feeling, but movement can still occur. Injury to Z leads to 
paralysis, but there will still be a sense of feeling. Explain why this difference occurs. (4 marks) 
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2019 
Section 2 
Question 

32 
 

Central and 
peripheral 
nervous 
system 

(a) The following question refers to the diagram of the brain shown below. 
 

 
 
 
 
(i) Identify structure A. (1 mark) 
 
 

 
 
(ii) State one function of structure B. (1 mark) 
 
 

 
 

 
 
(b) Contrast the role of the cerebellum and the medulla oblongata. (2 marks) 
 
 

 
 

 
 

 
 

 
 
Multiple sclerosis (MS) is a disease that destroys Schwann cells in the central nervous system. 
 
(c) (i) State the effect of the loss of the Schwann cells on the transmission of nerve impulses and 
describe why this occurs. (3 marks) 
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A person had a touch sensitivity test. This involved them having various areas of their skin touched 
very gently. In some areas, they were unable to feel the touches. 
 
(ii) Explain how this inability to feel the very gentle touches might not be due to MS. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
2019 

Section 2 
Question 

35 
 

Central and 
peripheral 
nervous 
system 

Engineers at Johns Hopkins University have recently developed technology that allows the detection 
of external stimuli on the fingertips of prosthetic limbs. Called an ‘e-dermis’, the technology presents 
a revolutionary development for amputee patients. 
 
(a) (i) Name the type of receptors engineers would have to replicate into the e-dermis to allow the 
detection of a small distortion of the skin when it came into contact with an object. (1 mark) 
 
 

 
(ii) Engineers are also interested in making the e-dermis capable of detecting temperature. Explain 
how specific receptors found in human skin can detect external temperatures. (4 marks) 
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Question 35 (b) refers to the diagram of a spinal reflex arc show below. 
 

 
 
(b) (i) Outline the purpose of a spinal reflex arc. (1 mark) 
 
 

 
 

 
 
(ii) On the diagram of the reflex arc shown above, shade in the afferent pathway. (1 mark) 
 
For the spinal reflex arc to function, the interneuron shown in the diagram must be triggered at the 
synapse. This creates an action potential that propagates along the neuron to be passed to the next 
neuron. 
 
(iii) Explain how an action potential continues along the interneuron. (4 marks) 
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Section 3 
 

2021 
Section 3 
Question 

39 
 

Central and 
peripheral 
nervous 
system 

Flynn was standing at second base during a game of baseball. The batter hit the ball straight at him. 
Without thinking, Flynn put his baseball glove up to stop the ball from hitting his face and his face 
flinched (involuntarily turned) away from the incoming ball. 
 
(a) Describe the components of the mechanism that produced the flinching response. (8 marks) 
 
(b) Explain how a nerve impulse travels along an axon and between neurons. (12 marks) 
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Marking Guide – Section 1 
 

2023 
Section 1 

Question 1 
 

Central and 
peripheral 
nervous 
system 

The difference between grey and white matter found within the spinal cord is that 
 
(a) white matter contains dendrites of neurons, while grey matter contains cell bodies of neurons. 
(b) grey matter contains unmyelinated neurons, while white matter contains myelinated 
neurons. – Answer 
(c) white matter contains cell bodies of neurons, while grey matter contains dendrites of neurons. 
(d) grey matter contains myelinated neurons, while white matter contains unmyelinated neurons. 

 
2023 
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Question 
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Central and 
peripheral 
nervous 
system 

Chemoreceptors monitor the level of gases in the body and can be found in all areas listed except 
the 
 
(a) carotid body. 
(b) aortic arch. 
(c) nose. – Answer 
(d) brain. 

 
2023 

Section 1 
Question 

18-20 
 

Central and 
peripheral 
nervous 
system 

Questions 18,19 and 20 refer to the diagram shown below. 
 

 
 
18. Which of the labels identifies structures Q, R and S correctly? 
 

 
 
Answer is c.  
 
19. The key difference between structures Q and R is 
 
(a) R carries impulses towards the central nervous system, while Q carries impulses away from the 
central nervous system. 
(b) Q carries impulses towards the ganglion, while R carries impulses away from the ganglion. 
(c) Q has only one nerve fibre, while R has two nerve fibres. 
(d) R carries impulses away from the central nervous system, while Q carries impulses 
towards the central nervous system. – Answer 
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20. If an individual was involved in an accident that cut structure Q, what would be the 
consequence of this? 
 
The transmission of impulses from the 
 
(a) effector to the spinal cord would be affected. 
(b) receptor to the spinal cord would be affected. – Answer 
(c) spinal cord to the effector would be affected. 
(d) spinal cord to the receptor would be affected. 

 
2023 

Section 1 
Question 

22-23 
 

Central and 
peripheral 
nervous 
system 

Questions 22 and 23 refer to the diagram shown below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
22. Which of the following matches the name of the stage of the action to the labels shown on the 
diagram? 
 

 
 
Answer is c. 
 
23. The stage at which potassium ions flow out of the neuron is 
 
(a) 1. 
(b) 2. 
(c) 3. – Answer 
(d) 4. 
 

 
2023 

Section 1 
Question 

27 
 

Central and 
peripheral 
nervous 
system 

Which division of the nervous system is most likely to have been damaged if a person has a loss of 
touch sensations and numbness in their hands? 
 
(a) autonomic sympathetic 
(b) afferent parasympathetic 
(c) efferent autonomic 
(d) afferent somatic – Answer 

 
  



Unit 3 – Central and peripheral nervous system – Marking Guide – Section 1 
Essential Insight Exam Guide – 2025 Edition – Page 77 

2022 
Section 1 
Question  

1-2 
 

Central and 
peripheral 
nervous 
system 

Questions 1 and 2 refer to the diagram shown below, which represents the divisions of the nervous 
system. 
 

 
 
1. Which of the following identifies the numbered components in the diagram correctly? 
 

 
 
Answer is A. 
 
2. The activation of Component 7 results in the constriction of the pupil of the eye. Which of the 
following would also occur when Component 7 is activated? 
 
(a) increased sweating  
(b) increased release of glucose from the liver  
(c) decreased heart rate – Answer  
(d) decreased secretion of saliva 

 
2022 

Section 1 
Question 3 

 
Central and 
peripheral 
nervous 
system 

Blind people are taught to read Braille (raised marks that create patterns on paper). They do this by 
running their fingertips over the markings. The pathway the impulse travels from the fingers to the 
brain includes some of the following components:  
 
I. touch receptors  
II. connector neuron  
III. motor neuron  
IV. sensory neuron  
V. thalamus to cerebrum  
VI. thalamus to cerebellum. 
 
The correct order of the components in the pathway is  
(a) IV - II - III - VI  
(b) I - IV - II - V  – Answer 
(c) III - II - IV - V  
(d) I - II - V - VI 
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2022 
Section 1 
Question 

23 
 

Central and 
peripheral 
nervous 
system 

Question 23 refers to the diagram shown below, which represents the layers around the brain. 
 

 
 
Referring to the layers around the brain as shown in the diagram, where is cerebrospinal fluid 
found?  
 
(a) between the periosteum and the cranium  
(b) under the pia mater layer  
(c) between the cranium and the dura mater  
(d) within the arachnoid mater layer – Answer 

 
2022 

Section 1 
Question 

24 
 

Central and 
peripheral 
nervous 
system 

Cell replacement therapy for the treatment of Parkinson’s disease involves the  
 
(a) injection of adult stem cells to replace neurons in the brain that have been damaged by the build-
up of plaque.  
(b) differentiating of stem cells into dopamine-signalling neurons and transplanting them into 
a patient’s brain to replace dying neurons. – Answer 
(c) patient’s own neurons being extracted with the DNA inside the cells then altered and the cells 
reinserted into the patient’s body.  
(d) extraction of non-functioning neurons and replacing them with new cells that have the correct 
gene and can function normally. 

 
2022 

Section 1 
Question 

26 
 

Central and 
peripheral 
nervous 
system 

Which of the following is the key difference between adrenaline and insulin? Insulin  
 
(a) is secreted in response to a chemical stimulus, while adrenaline secretion is controlled by 
a nerve impulse. – Answer 
(b) controls blood sugar concentrations, while adrenaline helps regulate temperature.  
(c) is secreted by the pancreas, while adrenaline is secreted by the kidneys.  
(d) is a water-soluble hormone, while adrenaline is a lipid-soluble one. 

 
2022 

Section 1 
Question 

17 
 

Central and 
peripheral 
nervous 
system 

The single, long process of a neuron that delivers signals, is termed a/an  
 
(a) axon. – Answer 
(b) axon terminal.  
(c) Schwann cell.  
(d) dendrite. 

 
2022 

Section 1 
Question 

29 
 

Central and 
peripheral 
nervous 
system 

Which of the following lists endocrine glands that are not controlled directly by the hypothalamus?  
 
(a) pituitary, thymus, adrenal medulla  
(b) thymus, pancreas, adrenal cortex 
(c) parathyroid, pancreas, adrenal medulla  – Answer 
(d) pancreas, thyroid, pituitary 
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Section 1 
Question 1 

 
Central and 
peripheral 
nervous 
system 

Which of the following is a response when the parasympathetic nervous system is activated?  
 
(a) increased heart rate and breathing rate  
(b) pupil dilation  
(c) increased activity of the gastrointestinal tract  – Answer 
(d) vasodilation of blood vessels in the skin 

 
2021 

Section 1 
Question 3 

 
Central and 
peripheral 
nervous 
system 

Homeostatic response mechanisms require the transfer and recognition of information from a 
sensory receptor and an effector. The transmission of this information  
 
(a) may involve both the endocrine and nervous systems. – Answer 
(b) relies only on hormones for a short-term response.  
(c) is usually a conscious process.  
(d) is under control of the autonomic system only. 

 
2021 

Section 1 
Question 9 

 
Central and 
peripheral 
nervous 
system 

Which of the following statements about the meninges is correct? 
 
They are membranes 
 
(a) that surround the axon of a neuron.  
(b) and fluids found around the brain and spinal cord.  
(c) that cover and protect the brain. – Answer 
(d) that are not found around the lower spinal cord. 

 
2021 

Section 1 
Question  

14-15 
 

Central and 
peripheral 
nervous 
system 

Questions 14 and 15 refer to the diagram shown below. 
 

 
 
14. The correct labels for ‘X’, ‘Y’ and ‘Z’ for the diagram shown are 
 

 
 
Answer is d. 
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15. Where are receptors X located? 
 
(a) skin and hypothalamus 
(b) carotid artery and aorta – Answer 
(c) carotid artery and hypothalamus  
(d) aorta and cerebellum 

 
2021 

Section 1 
Question 

17 
 

Central and 
peripheral 
nervous 
system 

Which row identifies correctly components of the central and peripheral nervous systems? 
 

 
 
Answer is c. 

 
2021 

Section 1 
Question 

21 
 

Central and 
peripheral 
nervous 
system 

The purpose of peripheral vasoconstriction in temperature regulation is to 
 
(a) reduce blood oxygen levels when cold thermoreceptors are triggered. 
(b) increase blood oxygen levels when hot thermoreceptors are triggered. 
(c) conserve body heat when cold thermoreceptors are triggered. – Answer 
(d) reduce heat loss when hot thermoreceptors are triggered. 

 
2021 

Section 1 
Question 

25 
 

Central and 
peripheral 
nervous 
system 

The myelin sheath is 
 
(a) fatty tissue that speeds up the neural impulse through the cell body. 
(b) grey matter that changes up the neural impulse along a dendrite. 
(c) white matter that reduces the speed of a neural impulse along an axon. 
(d) fatty tissue that speeds up the neural impulse along sections of the axon. – Answer 

 
2020 

Section 1 
Question 

19 
 

Central and 
peripheral 
nervous 
system 

Question 19 refers to the diagram shown below. 
 

 
 
The neuron illustrated would be classified correctly as  
 
(a) motor. 
(b) sensory. – Answer 
(c) connector.  
(d) multipolar. 
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2020 
Section 1 
Question 

26 
 

Central and 
peripheral 
nervous 
system 

Question 26 refers to the diagram below. 
 

 
 
26. The diagram shows two separate ways in which we can classify the nervous system. Which row 
correctly identifies numbers 1, 2 and 3? 
 

 
 
Answer is a. 
 
27. Target cells respond to specific hormones as a result of 
 
(a) nucleic acid binding sites in the membrane and cytoplasm. 
(b) specific binding sites on enzymes found in the cytoplasm. 
(c) carbohydrate receptors in the plasma membrane. 
(d) protein receptors in the plasma membrane and cytoplasm. – Answer 
 

 
2019 

Section 1 
Question 2 

 
Central and 
peripheral 
nervous 
system 

Question 2 refers to the diagram shown below. 
 

 
 
Which of the following statements describes the diagram correctly?  
 
(a) The pupil is constricted in X. Once stimulated by the parasympathetic nervous system it will 
become dilated, as shown in Y.  
(b) The pupil is constricted in X. Once stimulated by the sympathetic nervous system it will 
become dilated, as shown in Y. – Answer 
(c) The pupil is dilated in X. Once stimulated by the parasympathetic nervous system it will become 
constricted, as shown in Y.  
(d) The pupil is dilated in X. Once stimulated by 
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2019 
Section 1 

Question 3 
 

Central and 
peripheral 
nervous 
system 

The function of the corpus callosum is to  
 
(a) carry impulses between the left and right hemispheres of the brain. – Answer 
(b) connect various areas of the cortex within the same hemisphere of the brain.  
(c) provide protection, support and a transport network around the brain.  
(d) connect the cortex to other parts of the brain and to the spinal cord. 

 
2019 

Section 1 
Question 9 

 
Central and 
peripheral 
nervous 
system 

Which of the following is not a hypothesis as to why hominids became bipedal? 
 
Bipedalism 
 
(a) freed the hands to carry food and tools. 
(b) enabled the spinal column to develop a lumbar curve. – Answer 
(c) increased height and allowed better visibility. 
(d) is a more energy-efficient way of walking. 

 
2019 

Section 1 
Question 

21 
 

Central and 
peripheral 
nervous 
system 

The stimulus for the regulation of water balance by the thirst mechanism is received by the 
osmoreceptors in the  
 
(a) cerebrum.  
(b) hypothalamus. – Answer 
(c) kidney tubule. 
(d) medulla oblongata. 

 
2019 

Section 1 
Question 

24 
 

Central and 
peripheral 
nervous 
system 

Cell replacement therapy involves  
 
(a) injecting islet cells into a patient.  
(b) transplanting stem cells into a patient. – Answer 
(c) removing faulty genes and replacing with healthy ones.  
(d) inserting a recombinant gene in the cells of a patient. 

 
2019 

Section 1 
Question 

27 
 

Central and 
peripheral 
nervous 
system 

In general, when compared to hormones, nervous impulses have a  
 
(a) short duration and a short response time and are involved in long-term adjustments.  
(b) long duration and a long response time and are involved in short-term adjustments.  
(c) long duration and a short response time and are involved in short-term adjustments.  
(d) short duration and a short response time and are involved in short-term adjustments. – 
Answer 
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Marking Guide – Section 2 
 

2023 
Section 2 
Question 

31 
 

Central and 
peripheral 
nervous 
system 

The following question refers to the diagram of the human brain shown below. 
 

 
 
 
(a) Identify structures A and C. (2 marks) 
 

 
 
(b) List two homeostatic processes that are controlled by structure D. (2 marks) 
 

 
 

Alzheimer’s is a disease of the brain that mostly affects older people. The diagram below shows 
differences that can be observed when comparing a normal brain to that of an individual suffering 
from Alzheimer’s. One of the main differences that can be observed is the change to the cerebral 
cortex. 
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(c) (i) State the change that has occurred to the cerebral cortex of an Alzheimer’s sufferer. (1 mark) 
 

 
 
(ii) Describe how the change to the cerebral cortex has occurred. (2 marks) 
 

 
 
Emerging evidence suggests that Alzheimer’s-related brain changes may be produced because of 
clumping together of proteins and the creation of tangles in-between neurons that disrupt cell 
functioning and synaptic transmission. 
 
(d) (i) Define the term ‘synapse’. (1 mark) 
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(ii) Annotate the diagram below to show the processes involved in the transmission of a nerve 
impulse across the synapse. Include labels of the parts and stages in the process. (6 marks) 
 

 
 

(iii) Explain how cell replacement therapy aims to help Alzheimer’s sufferers. (3 marks) 
 

 
 

 
  



Unit 3 – Central and peripheral nervous system – Marking Guide – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 86 

2022 
Section 2 
Question 

31 
 

Central and 
peripheral 
nervous 
system 

The following question refers to the diagram below, which shows a neuron. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) Identify the type of neuron shown in the diagram. (1 mark) 
 

 
 
(b) List two features of the neuron that can be used to distinguish it from other types of neurons 
found in the human body. (2 marks) 
 

 
 
(c) State the function of the structure labelled as X. (1 mark) 
 

 
 
The function of nerves is to transmit electrical impulses. 
 
(d) Contrast the transmission of nerve impulses in myelinated and unmyelinated neurons. (4 marks) 
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Some local anaesthetics work by interfering with the sodium ion channels in the membrane of a 
neuron. 
 
(e) (i) Describe the role of sodium channels found within a neuron’s cell membrane. (2 marks) 
 

 
 
(ii) If a local anaesthetic works by blocking the sodium channels, describe how this would affect the 
conduction of an action potential. (2 marks) 
 

 
 
A study using rats looked at the impact of local anaesthetics on blocking the release of calcium ions 
at an axon terminal. 
 
(f) Explain how this would lead to pain signals from affected parts of the body not reaching the brain. 
(6 marks) 
 

 
 

 
2022 

Section 2 
Question 

33 
 

Central and 
peripheral 
nervous 
system 

Congenital insensitivity to pain is a genetic condition that affects the ability of the body to detect pain 
stimuli. The condition affects the sodium channels of the pain receptors that transmit messages to 
the brain and spinal cord. 
 
(a) State one specific location in the body where pain receptors are found. (1 mark) 
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Congenital insensitivity to pain is caused by a mutation to the SCN9A gene. 
 
(b) Distinguish a gene mutation from a chromosomal mutation. (2 marks) 
 

 
 
The following question refers to the diagram below, which represents different types of mutations. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
(c) The mutation to the SCN9A gene is classified as a substitution mutation. Identify which of the 
three mutations shown above (X, Y or Z) is a substitution mutation and state how the substitution 
mutation alters the genome. (2 marks) 
 

 
 
(d) To examine the SCN9A mutation in patients, DNA sequencing needs to be carried out. For the 
following bacterial enzymes, state the biotechnological technique they are used in and describe their 
role in that technique. (4 marks) 
 

 
 

 
2021 

Section 2 
Question 

31 
 

Central and 
peripheral 
nervous 
system 

The following question refers to the diagram of the brain shown below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) (i) Identify structure ‘Z’. (1 mark) 
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(ii) State one function of structure ‘Y’. (1 mark) 
 

 
 
(iii) Indicate on the diagram, with a line and label, where the corpus callosum would be located. (1 
mark) 
 

 
 
(b) (i) Which region, A or B, shows structures that would be found in the outer layer of structure ‘X’? 
(1 mark) 

 

 
 
(ii) Justify your decision in part (b)(i). (2 marks) 
 

 
 

A man injured his back in a diving accident. Doctors were concerned there was damage to his spine 
and neural pathways. They touched different areas of his skin with a sharp point and asked him to 
indicate each time if he felt a sharp point. The sharp point should be felt in two ways, one of which 
would be pain. 
 
(c) (i) What other sensation would be experienced by the man? (1 mark) 
 

 
 
(ii) Describe how this sensation would be detected and registered by the man. (2 marks) 
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The man felt the sharp point when the point touched his arms, but not when the point touched his 
legs. 
 
(d) Suggest what this information could tell the doctors about the damage to the man’s spinal cord. 
Explain your answer. (3 marks) 
 

 
 

 
2020 

Section 2 
Question 

34 
 

Central and 
peripheral 
nervous 
system 

Opponents of the sport of boxing are often concerned with the incidence of traumatic brain injury 
that occurs among individuals who box on a regular basis. Punches that force the head up and back 
may cause damage to the cerebellum, as the brain is squashed up against the back of the skull. 
 
(a) (i) List three structures that would normally assist in protecting the brain against injury. (3 marks) 
 

 
 
(ii) Suggest two symptoms a boxer might display if the cerebellum was damaged. (2 marks) 
 

 
 
Muhammad Ali, a former boxer, developed Parkinson’s disease. Although not conclusively linked to 
his boxing career, in his case it was associated with head trauma. 
 
(b) (i) Describe the cause of Parkinson’s disease. (2 marks) 
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(ii) Describe how cell replacement therapy could be used to treat Parkinson’s disease. (2 marks) 
 

 
 
The following questions refer to the diagram below, which shows a cross section of the spinal cord. 
 

 
 
(c) (i) If ‘X’ is injured, it can lead to paralysis of part/s of the body and loss of sensation, depending 
on how high up the spinal cord the injury is. Why does this occur? (2 marks) 
 

 
 
(ii) If Y is damaged, there will be a loss of feeling, but movement can still occur. Injury to Z leads to 
paralysis, but there will still be a sense of feeling. Explain why this difference occurs. (4 marks) 
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Question 

32 
 

Central and 
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nervous 
system 

(a) The following question refers to the diagram of the brain shown below. 
 

 
 
 
 
(i) Identify structure A. (1 mark) 
 

 
 
(ii) State one function of structure B. (1 mark) 
 

 
 
(b) Contrast the role of the cerebellum and the medulla oblongata. (2 marks) 
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Multiple sclerosis (MS) is a disease that destroys Schwann cells in the central nervous system. 
 
(c) (i) State the effect of the loss of the Schwann cells on the transmission of nerve impulses and 
describe why this occurs. (3 marks) 
 

 
 
A person had a touch sensitivity test. This involved them having various areas of their skin touched 
very gently. In some areas, they were unable to feel the touches. 
 
(ii) Explain how this inability to feel the very gentle touches might not be due to MS. (3 marks) 
 

 
 

 
2019 
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Question 

35 
 

Central and 
peripheral 
nervous 
system 

Engineers at Johns Hopkins University have recently developed technology that allows the detection 
of external stimuli on the fingertips of prosthetic limbs. Called an ‘e-dermis’, the technology presents 
a revolutionary development for amputee patients. 
 
(a) (i) Name the type of receptors engineers would have to replicate into the e-dermis to allow the 
detection of a small distortion of the skin when it came into contact with an object. (1 mark) 
 

 
 
(ii) Engineers are also interested in making the e-dermis capable of detecting temperature. Explain 
how specific receptors found in human skin can detect external temperatures. (4 marks) 
 

 
 
 
 



Unit 3 – Central and peripheral nervous system – Marking Guide – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 94 

Question 35 (b) refers to the diagram of a spinal reflex arc show below. 
 

 
 
(b) (i) Outline the purpose of a spinal reflex arc. (1 mark) 
 

 
 
(ii) On the diagram of the reflex arc shown above, shade in the afferent pathway. (1 mark) 
 

 
 
For the spinal reflex arc to function, the interneuron shown in the diagram must be triggered at the 
synapse. This creates an action potential that propagates along the neuron to be passed to the next 
neuron. 
 
(iii) Explain how an action potential continues along the interneuron. (4 marks) 
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Marking Guide – Section 3 
 

2021 
Section 3 
Question 

39 
 

Central and 
peripheral 
nervous 
system 

Flynn was standing at second base during a game of baseball. The batter hit the ball straight at him. 
Without thinking, Flynn put his baseball glove up to stop the ball from hitting his face and his face 
flinched (involuntarily turned) away from the incoming ball. 
 
(a) Describe the components of the mechanism that produced the flinching response. (8 marks) 
 

 
 
(b) Explain how a nerve impulse travels along an axon and between neurons. (12 marks) 
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Unit 3 – Homeostasis 
 
Section 1 
 

2023 
Section 1 

Question 9 
 

Homeostasis 

Rate and depth of breathing is regulated via the 
 
(a) medulla sending messages to the external intercostal muscles and diaphragm.  
(b) hypothalamus sending messages to the internal intercostal muscles and diaphragm.  
(c) medulla sending messages to the internal intercostal muscles and diaphragm.  
(d) hypothalamus sending messages to the external intercostal muscles and diaphragm. 

 
2023 

Section 1 
Question 29-

30 
 

Homeostasis 

Questions 29 and 30 refer to the diagram shown below. 
 

 
 
29. Structures X and Y most likely are 
 

 
 
 
30. The relationship between the brain and blood vessels shown in the diagram is best 
explained as the 
 
(a) hypothalamus sending impulses to cause blood vessels of the skin to constrict when the 
internal body temperature decreases.  
(b) medulla sending impulses to cause blood vessels of the skin to dilate when the internal body 
temperature increases.  
(c) hypothalamus sending impulses to cause the blood vessels of the skin to dilate when the 
internal body temperature decreases.  
(d) medulla sending impulses to cause blood vessels of the skin to constrict when the internal body 
temperature decreases. 
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2022 
Section 1 

Question 8 
 

Homeo-
stasis 

A study measured the concentration of antidiuretic hormone (ADH) in the blood of 100 healthy 
elderly volunteers at 4-hourly intervals throughout a 24-hour period. ADH secretion normally 
increases at night. The expected increase in ADH levels during the night was not seen in 80% of the 
group. Why would these lower levels of ADH result in the volunteers needing to empty their bladders 
more than once during the night? 
 
Low ADH levels 
 
(a) do not allow rapid eye movement (REM) sleep to occur, so the volunteers are awake more often. 
(b) reduce the ability of the bladder to hold large volumes of urine.  
(c) stimulate the kidney to filter blood faster and create more urine. 
(d) decrease the amount of water reabsorbed from kidney tubules. 

 
2020 

Section 1 
Question 4 

 
Homeo-
stasis 

Respiratory acidosis is a disorder whereby the acidity of the blood is high. High acidity of the blood 
is caused by 
 
(a) a decrease in carbon dioxide levels, which leads to a decrease in hydrogen ion concentration. 
(b) an increase in carbon dioxide levels, which leads to an increase in hydrogen ion concentration. 
(c) an increase in carbon dioxide levels, which leads to a decrease in hydrogen ion concentration. 
(d) a decrease in carbon dioxide levels, which leads to an increase in hydrogen ion concentration. 
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Section 2 
 

2023 
Section 2 

Question 32 
 

Homeostasis 

Nocturia is a medical condition that causes sufferers to wake up frequently during the night to 
urinate. The condition is more common in older people and has several known causes. One known 
cause of this condition is the decreased production of antidiuretic hormone (ADH) during the night-
time hours. Normally ADH production increases at night-time but in elderly people this normal cycle 
of production can be altered. 
 
A study was undertaken with 20 elderly volunteer patients to investigate the link between ADH and 
the condition nocturia. Twelve patients experienced severe symptoms of nocturia, and eight 
patients did not. They were separated into two groups during a 48-hour monitored hospital visit. 
During this time, their blood levels of ADH and urine output were recorded. At 11 pm on day 2 of 
the study, the patients with nocturia were treated with desmopressin (synthetic ADH). The patients 
who did not suffer from nocturia were also treated at 11 pm but received a placebo. A summary of 
the results of the study are shown below. 
 

 
 
(a) Construct an appropriate title for the results table shown above. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(b) Using the data from the table, identify the name scientists would give to each group in the 
study. Justify your choice. (4 marks) 
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(c) The summary of the results in the table on page 16 only shows the mean urine output per 
group. Explain why presenting the data with only the mean and not including the median scores 
can be misleading. (2 marks) 
 
 

 
 

 
 

 
 

 
 
Normally, the release of ADH is determined by the concentration and volume of blood. 
 
(d) (i) Identify the type and location of the receptors that detect changes in the blood associated 
with ADH production. (2 marks) 
 
Type: 

 
Location: 

 
(ii) Identify the effector/s targeted by ADH and explain an impact ADH has on the structure/s. (4 
marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
(iii) Describe when and how the thirst reflex plays a role in the homeostasis of blood fluid 
concentrations. (4 marks) 
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(e) ADH is classed as a water-soluble hormone. Outline two differences in the mode of action of a 
water-soluble hormone and a lipid-soluble hormone. (2 marks) 
 
One: 

 
 

 
 

 
Two: 
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2022 
Section 2 
Question 

35 
 

Homeo-
stasis 

In December 2021, Perth recorded four consecutive days of temperatures above 40 °C, the most 
ever for December. 
 
When subjected to extreme heat, the human body needs to employ numerous mechanisms to 
maintain body temperature within an appropriate range. 
 
(a) (i) Complete the table below by identifying two different effectors, the physiological mechanism 
that each would employ when operating in the hot conditions and how these mechanisms help to 
maintain body temperature. (8 marks) 
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(ii) Identify two behavioural mechanisms that a person could use to maintain body temperature in 
these hot conditions. (2 marks) 
 
One: 

 
 

 
 
Two: 

 
 

 
 
One popular dieting trend in 2021 was known as the 16:8 intermittent fasting technique. This 
involves people fasting (not consuming any kilojoules) for 16 hours a day and then eating normally 
for the remaining eight hours of the day. 
 
(b) (i) Complete the flow diagram below to show how blood glucose would be regulated during the 
eight hours of normal eating during the diet. (2 marks) 
 

 
 
(ii) During the 16-hour fasting stage, which hormone associated with blood glucose regulation would 
be present in high concentrations? (1 mark) 
 
 

 
 
(iii) Using your understanding of blood glucose regulation, propose how this type of dieting could 
help achieve weight loss. (3 marks) 
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2020 
Section 2 
Question 

33 
 

Homeo-
stasis 

Central diabetes insipidus (CDI) is a condition that results in polyuria, an excessive production of 
urine. To diagnose CDI, a water retention test is conducted. The patient is allowed fluids overnight, 
then they are not allowed any fluids for eight hours. The patient’s weight, urine volume and urine 
concentration are recorded hourly. After a certain amount of time, the patient is given a dose of 
desmopressin, a synthetic form of antidiuretic hormone (ADH). Their urine volume and 
concentration are then monitored and recorded for a further two to four hours. Below is a table 
showing the urine volume and concentration results for a patient suspected of having CDI. 
 

 
 
(a) Graph these results on the grid provided below. (5 marks) 
 

 
 
(b) When was the desmopressin administered? Justify your response. (2 marks) 
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(c) Does this patient have CDI? Justify your response. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(d) Desmopressin acts in the same manner as antidiuretic hormone (ADH). 
 
(i) Identify the gland that secretes ADH. (1 mark) 
 
 

 
 
(ii) Explain the role of ADH in the maintenance of water balance in the body. (6 marks) 
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Section 3 
 

2023 
Section 3 

Question 37 
 

Homeostasis 

Homeostatic processes involve both nerves and hormones in the maintenance of many bodily 
functions, such as blood glucose levels.  
 
(a) Define homeostasis and describe how a negative feedback model contributes to the 
maintenance of bodily functions. (13 marks)  
 
(b) Explain the role the adrenal glands play in maintaining blood glucose levels. (7 marks) 
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2021 
Section 3 
Question 

38 
 

Homeo-
stasis 

During a trip to the Australian bush, a young man was lost for over six hours. The day on which he 
was lost was particularly hot, with temperatures peaking at 42 °C. After a day’s rest, the young man 
recovered from his experience with no lasting ill-effects. 
 
(a) Describe the physiological mechanisms that would have been operating to maintain his internal 
body temperature during the six hours he was lost in the bush. (10 marks) 
 
(b) Explain how the mechanisms required to maintain homeostasis of the man’s internal body 
temperature would have also triggered the homeostatic processes involved in the maintenance of 
his body fluid concentration. (10 marks) 
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2019 
Section 3 
Question 

41 
 

Homeo-
stasis 

Michael and Bruno are diving at the local swimming pool. Michael has been repeatedly diving and 
swimming for over an hour. His blood pH has dropped from 7.4 to 7.3. Bruno has decided he wants 
to try to see how long he can stay underwater during a dive. He induces hyperventilation, where he 
takes short, rapid breaths. This causes the carbon dioxide concentration of his blood to drop 
significantly. 
 
(a) Describe how the homeostatic mechanism for breathing control would be operating in Michael. 
Contrast this to Bruno, who had hyperventilated, explaining the reason for the differences. (11 
marks) 
 
Humans, like other mammals, have a diving reflex that is triggered when our face comes into 
contact with, or is submerged in, cool water. Thermoreceptors in the nasal cavity trigger autonomic 
nerves, which stimulate peripheral vasoconstriction. 
 
(b) Describe what peripheral vasoconstriction is, how else it can be triggered in the body and why 
peripheral vasoconstriction would be of benefit to a person when swimming or diving. (9 marks) 
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Marking Guide – Section 1 
 

2023 
Section 1 

Question 9 
 

Homeostasis 

Rate and depth of breathing is regulated via the 
 
(a) medulla sending messages to the external intercostal muscles and diaphragm. – Answer 
(b) hypothalamus sending messages to the internal intercostal muscles and diaphragm.  
(c) medulla sending messages to the internal intercostal muscles and diaphragm.  
(d) hypothalamus sending messages to the external intercostal muscles and diaphragm. 

 
2023 

Section 1 
Question 29-

30 
 

Homeostasis 

Questions 29 and 30 refer to the diagram shown below. 
 

 
 
29. Structures X and Y most likely are 
 

 
 
Answer is d. 
 
30. The relationship between the brain and blood vessels shown in the diagram is best 
explained as the 
 
(a) hypothalamus sending impulses to cause blood vessels of the skin to constrict when the 
internal body temperature decreases. – Answer 
(b) medulla sending impulses to cause blood vessels of the skin to dilate when the internal body 
temperature increases.  
(c) hypothalamus sending impulses to cause the blood vessels of the skin to dilate when the 
internal body temperature decreases.  
(d) medulla sending impulses to cause blood vessels of the skin to constrict when the internal body 
temperature decreases. 
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2022 
Section 1 

Question 8 
 

Homeo-
stasis 

A study measured the concentration of antidiuretic hormone (ADH) in the blood of 100 healthy 
elderly volunteers at 4-hourly intervals throughout a 24-hour period. ADH secretion normally 
increases at night. The expected increase in ADH levels during the night was not seen in 80% of the 
group. Why would these lower levels of ADH result in the volunteers needing to empty their bladders 
more than once during the night? 
 
Low ADH levels 
 
(a) do not allow rapid eye movement (REM) sleep to occur, so the volunteers are awake more often. 
(b) reduce the ability of the bladder to hold large volumes of urine.  
(c) stimulate the kidney to filter blood faster and create more urine. 
(d) decrease the amount of water reabsorbed from kidney tubules. – Answer 

 
2020 

Section 1 
Question 4 

 
Homeo-
stasis 

Respiratory acidosis is a disorder whereby the acidity of the blood is high. High acidity of the blood 
is caused by 
 
(a) a decrease in carbon dioxide levels, which leads to a decrease in hydrogen ion concentration. 
(b) an increase in carbon dioxide levels, which leads to an increase in hydrogen ion 
concentration. – Answer 
(c) an increase in carbon dioxide levels, which leads to a decrease in hydrogen ion concentration. 
(d) a decrease in carbon dioxide levels, which leads to an increase in hydrogen ion concentration. 
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Marking Guide – Section 2 
 

2023 
Section 2 

Question 32 
 

Homeostasis 

Nocturia is a medical condition that causes sufferers to wake up frequently during the night to 
urinate. The condition is more common in older people and has several known causes. One known 
cause of this condition is the decreased production of antidiuretic hormone (ADH) during the night-
time hours. Normally ADH production increases at night-time but in elderly people this normal cycle 
of production can be altered. 
 
A study was undertaken with 20 elderly volunteer patients to investigate the link between ADH and 
the condition nocturia. Twelve patients experienced severe symptoms of nocturia, and eight 
patients did not. They were separated into two groups during a 48-hour monitored hospital visit. 
During this time, their blood levels of ADH and urine output were recorded. At 11 pm on day 2 of 
the study, the patients with nocturia were treated with desmopressin (synthetic ADH). The patients 
who did not suffer from nocturia were also treated at 11 pm but received a placebo. A summary of 
the results of the study are shown below. 
 

 
 
(a) Construct an appropriate title for the results table shown above. (2 marks) 
 

 
 
(b) Using the data from the table, identify the name scientists would give to each group in the 
study. Justify your choice. (4 marks) 
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(c) The summary of the results in the table on page 16 only shows the mean urine output per 
group. Explain why presenting the data with only the mean and not including the median scores 
can be misleading. (2 marks) 
 

 
 
Normally, the release of ADH is determined by the concentration and volume of blood. 
 
(d) (i) Identify the type and location of the receptors that detect changes in the blood associated 
with ADH production. (2 marks) 
 

 
 
(ii) Identify the effector/s targeted by ADH and explain an impact ADH has on the structure/s. (4 
marks) 
 

 
 
(iii) Describe when and how the thirst reflex plays a role in the homeostasis of blood fluid 
concentrations. (4 marks) 
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(e) ADH is classed as a water-soluble hormone. Outline two differences in the mode of action of a 
water-soluble hormone and a lipid-soluble hormone. (2 marks) 
 

 
 

 
2022 

Section 2 
Question 

35 
 

Homeo-
stasis 

In December 2021, Perth recorded four consecutive days of temperatures above 40 °C, the most 
ever for December. 
 
When subjected to extreme heat, the human body needs to employ numerous mechanisms to 
maintain body temperature within an appropriate range. 
 
(a) (i) Complete the table below by identifying two different effectors, the physiological mechanism 
that each would employ when operating in the hot conditions and how these mechanisms help to 
maintain body temperature. (8 marks) 
 

 
 

(ii) Identify two behavioural mechanisms that a person could use to maintain body temperature in 
these hot conditions. (2 marks) 
 

 
 



Unit 3 – Homeostasis – Marking Guide – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 137 

One popular dieting trend in 2021 was known as the 16:8 intermittent fasting technique. This 
involves people fasting (not consuming any kilojoules) for 16 hours a day and then eating normally 
for the remaining eight hours of the day. 
 
(b) (i) Complete the flow diagram below to show how blood glucose would be regulated during the 
eight hours of normal eating during the diet. (2 marks) 
 

 
 
(ii) During the 16-hour fasting stage, which hormone associated with blood glucose regulation would 
be present in high concentrations? (1 mark) 
 

 
 
(iii) Using your understanding of blood glucose regulation, propose how this type of dieting could 
help achieve weight loss. (3 marks) 
 

 
 

 
2020 

Section 2 
Question 

33 
 

Homeo-
stasis 

Central diabetes insipidus (CDI) is a condition that results in polyuria, an excessive production of 
urine. To diagnose CDI, a water retention test is conducted. The patient is allowed fluids overnight, 
then they are not allowed any fluids for eight hours. The patient’s weight, urine volume and urine 
concentration are recorded hourly. After a certain amount of time, the patient is given a dose of 
desmopressin, a synthetic form of antidiuretic hormone (ADH). Their urine volume and 
concentration are then monitored and recorded for a further two to four hours. Below is a table 
showing the urine volume and concentration results for a patient suspected of having CDI. 
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(a) Graph these results on the grid provided below. (5 marks) 
 

 



Unit 3 – Homeostasis – Marking Guide – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 139 

 
 
(b) When was the desmopressin administered? Justify your response. (2 marks) 
 

 
 

(c) Does this patient have CDI? Justify your response. (2 marks) 
 

 
 

(d) Desmopressin acts in the same manner as antidiuretic hormone (ADH). 
 
(i) Identify the gland that secretes ADH. (1 mark) 
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(ii) Explain the role of ADH in the maintenance of water balance in the body. (6 marks) 
 

 
 

 
 
  



Unit 3 – Homeostasis – Marking Guide – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 141 

Marking Guide – Section 3 
 

2023 
Section 3 

Question 37 
 

Homeostasis 

Homeostatic processes involve both nerves and hormones in the maintenance of many bodily 
functions, such as blood glucose levels.  
 
(a) Define homeostasis and describe how a negative feedback model contributes to the 
maintenance of bodily functions. (13 marks)  
 

 
 
(b) Explain the role the adrenal glands play in maintaining blood glucose levels. (7 marks) 
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2021 
Section 3 
Question 

38 
 

Homeo-
stasis 

During a trip to the Australian bush, a young man was lost for over six hours. The day on which he 
was lost was particularly hot, with temperatures peaking at 42 °C. After a day’s rest, the young man 
recovered from his experience with no lasting ill-effects. 
 
(a) Describe the physiological mechanisms that would have been operating to maintain his internal 
body temperature during the six hours he was lost in the bush. (10 marks) 
 

 
 
(b) Explain how the mechanisms required to maintain homeostasis of the man’s internal body 
temperature would have also triggered the homeostatic processes involved in the maintenance of 
his body fluid concentration. (10 marks) 
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2019 
Section 3 
Question 

41 
 

Homeo-
stasis 

Michael and Bruno are diving at the local swimming pool. Michael has been repeatedly diving and 
swimming for over an hour. His blood pH has dropped from 7.4 to 7.3. Bruno has decided he wants 
to try to see how long he can stay underwater during a dive. He induces hyperventilation, where he 
takes short, rapid breaths. This causes the carbon dioxide concentration of his blood to drop 
significantly. 
 
(a) Describe how the homeostatic mechanism for breathing control would be operating in Michael. 
Contrast this to Bruno, who had hyperventilated, explaining the reason for the differences. (11 
marks) 
 

 
 
Humans, like other mammals, have a diving reflex that is triggered when our face comes into 
contact with, or is submerged in, cool water. Thermoreceptors in the nasal cavity trigger autonomic 
nerves, which stimulate peripheral vasoconstriction. 
 
(b) Describe what peripheral vasoconstriction is, how else it can be triggered in the body and why 
peripheral vasoconstriction would be of benefit to a person when swimming or diving. (9 marks) 
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Unit 3 – Response to infection 
 
Section 1 
 

2023 
Section 1 

Question 4 
 

Response 
to infection 

Question 4 refers to the diagram shown below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
Which of the following structures produce lysozyme to help kill invading pathogens? 
 
(a) A and B only 
(b) A, B, C and D 
(c) A and D only 
(d) A, B and C only 

 
2023 

Section 1 
Question 5 

 
Response 

to infection 

The Zika virus is a pathogen readily spread from mosquito bites and sexual intercourse with an 
infected person. Match correctly the type of transmission each mode represents. 
 

 
 

 
2023 

Section 1 
Questions 

11-12 
 

Response 
to infection 

Questions 11 and 12 refer to the graphic below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
11. This correlation of malaria and occurrence of sickle-cell in Africa is best explained by the 
inference that 
 
(a) the disease malaria provides a survival advantage to people with sickle-cell anaemia. 
(b) sickle-cell shaped haemoglobin provides a survival advantage in regions where malaria is 
prevalent. 
(c) sickle-cell shaped haemoglobin has evolved because of the high incidence of malaria present in 
the region. 
(d) the disease sickle-cell anaemia is less lethal to human populations in regions with a high 
occurrence of malaria. 
 
 
12. In the area highlighted on the map for sickle-cell allele, people carrying the allele would be 
expected to have either sickle-cell trait or sickle-cell anaemia. The difference between these is that 
 
(a) people affected with sickle-cell trait rarely have symptoms, while people with sickle-cell anaemia 
do.  
(b) sickle-cell trait sufferers cannot pass the condition onto their children, while sickle-cell anaemia 
sufferers can.  
(c) people with sickle-cell anaemia have a genotype containing at least one allele for sickle-cell, 
while people with sickle-cell trait have two alleles.  
(d) sickle-cell trait is fatal to people in areas without the presence of malaria, while sickle-cell 
anaemia is fatal regardless of the presence of malaria. 
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2023 
Section 1 
Question 

13 
 

Response 
to infection 

A blood sample from an area of the body exhibiting inflammation would be 
 
(a) high in complement proteins, high in histamine, low in heparin and low in tissue fluid. 
(b) low in complement proteins, low in histamine, low in heparin and high in tissue fluid. 
(c) low in complement proteins, high in histamine, high in heparin and low in tissue fluid. 
(d) high in complement proteins, high in histamine, high in heparin and high in tissue fluid. 

 
2023 

Section 1 
Question 

24 
 

Response 
to infection 

The statements below relate to cells found in the immune system called lymphocytes. 
 
I. matured in bone marrow 
II. produces antibodies 
III. matured in thymus gland 
IV. release cytokines 
V. produce memory cells 
 
Which statements relate specifically to T lymphocytes? 
 
(a) III, IV and V 
(b) I, II and IV 
(c) II, III and V 
(d) I, IV and V 

 
2022 

Section 1 
Question 

11 
 

Response 
to infection 

Which of the following is the best description of gene therapy? 
 
(a) mutating the sequence of a particular gene to produce variation  
(b) replacing a healthy gene with a defective gene  
(c) transferring a gene from one species into the genome of another species  
(d) replacing a defective gene with a functional one 

 
2022 

Section 1 
Question 

15 
 

Response 
to infection 

Which of the following statements concerning the regulation of blood gases is true?  
 
The respiratory centre in the 
 
(a) hypothalamus detects the increase in blood pH and sends impulses to the respiratory muscles 
via efferent nerves.  
(b) medulla oblongata detects the decrease in blood pH and sends impulses to the respiratory 
muscles via efferent nerves.  
(c) medulla oblongata detects the increase in blood pH and sends impulses to the respiratory 
muscles via afferent nerves.  
(d) hypothalamus detects the decrease in blood pH and sends impulses to the respiratory muscles 
via afferent nerves. 
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2022 
Section 1 
Question  

18-19 
 

Response 
to infection 

Questions 18 and 19 refer to the diagram shown below, which represents changes in antibody 
concentrations over many weeks. 
 

 
 
18. Which of the dotted lines shown above best indicates the level of antibodies after a third 
vaccination or infection?  
 
(a) A  
(b) B  
(c) C  
(d) D 
 
19. The best explanation for the change in the level of antibodies found after the second vaccination 
is that  
 
(a) killer T cells were activated quickly to seek out the antigen.  
(b) the antigen reactivated plasma cells to produce antibodies rapidly.  
(c) memory cells rapidly stimulated production of antibodies.  
(d) B lymphocytes were already primed and ready to produce antibodies. 

 
2022 

Section 1 
Question 

22 
 

Response 
to infection 

Fever plays an important role in humans’ defence against disease. This role is best described as  
 
(a) specific immunity, which destroys invading pathogens directly. 
(b) non-specific immunity, which helps to speed up the immune response.  
(c) specific immunity, which activates the killer T cells and helper T cells.  
(d) non-specific immunity, which helps to neutralise pathogens at the entry site. 

 
2022 

Section 1 
Question 

30 
 

Response 
to infection 

Which of the following is a correct comparison between bacterial and viral pathogens? 
 

 
 

2021 
Section 1 

Question 7 
 

Response 
to infection 

An example of natural active immunity is a 
 
(a) breastfed baby who does not catch a cold that they are exposed to.  
(b) hospital worker who is vaccinated against the flu.  
(c) person bitten by a snake who is given anti-venom antibodies.  
(d) child who contracts chicken pox and does not get the disease again. 
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2020 
Section 1 

Question 8 
 

Response 
to infection 

Type 2 diabetes is a condition whereby a person can  
 
(a) produce glucagon but their cells do not respond to it.  
(b) produce insulin but their cells do not respond to it.  
(c) no longer produce insulin.  
(d) no longer produce glucagon. 

 
2020 

Section 1 
Question 

20 
 

Response 
to infection 

Antibiotics are ineffective against viruses because viruses  
 
(a) keep changing their external protein coat.  
(b) are able to disguise themselves in the host cell membrane. 
(c) are not living cells and thus do not metabolise.  
(d) can change antibiotics into useful food substances. 

 
2020 

Section 1 
Question 

24 
 

Response 
to infection 

A key component of cell-mediated immunity is the body’s production of 
 
(a) antigens. 
(b) antibodies. 
(c) memory B cells. 
(d) killer T cells. 

 
2019 

Section 1 
Question 6 

 
Response 

to infection 

Australian scientist Howard Florey used controlled experiments to demonstrate the effectiveness of 
penicillin in treating bacterial infections. Eight mice, all of similar weight and age, were each injected 
with 100 million streptococci, a type of bacterium. After the injection, four mice were given no further 
treatment and the other four were given penicillin injections. 
 
Which of the following pair of responses identifies correctly the control of the experiment (A) and a 
controlled variable (B)? 
 

 
 

2019 
Section 1 

Question 7 
 

Response 
to infection 

Scientists are investigating if single gene disorders, such as diabetes mellitus and cystic fibrosis, 
can be treated by gene therapy. 
 
Gene therapy involves 
 
(a) using a person’s stem cells to grow replacement organs. 
(b) inserting stem cells into a synthetic scaffold. 
(c) adding extra alleles to embryos during IVF. 
(d) using a vector to transfer alleles into cells. 

 
2019 

Section 1 
Question 

13 
 

Response 
to infection 

Which of the following contains substances that act as external defence mechanisms against 
pathogens? 
 
(a) cebum, lysozyme, sweat, cerumen 
(b) cebum, lymphocytes, sweat, lysozyme 
(c) antibodies, lysozyme, lymphocytes, T-cells 
(d) lysozyme, lymphocytes, sweat, cilia 
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2019 
Section 1 
Question 

18 
 

Response 
to infection 

Which of the following best describes an airborne mode of transmission of a pathogen?  
 
(a) exchange of blood and other body fluids by a used syringe  
(b) contact with contaminated vomit while cleaning it up  
(c) transmission from mother to baby via breastfeeding  
(d) sharing an elevator with an infected person who is sneezing 

 
2019 

Section 1 
Question 

23 
 

Response 
to infection 

Antibiotic drugs differ in their specificity to pathogens and as such, are often classified as  
 
(a) bactericidal and bacteriostatic antibiotics.  
(b) multiple drug-resistant and total drug-resistant antibiotics.  
(c) broad-spectrum and narrow-spectrum antibiotics.  
(d) antiviral and antifungal antibiotics. 

 
2019 

Section 1 
Question 

25 
 

Response 
to infection 

Which of the answers completes the following sentence below? 
 
In diabetes mellitus the ______________ found in the are ______________ destroyed. 
 
(a) beta cells, pancreas 
(b) b cells, pancreas 
(c) beta cells, liver 
(d) alpha cells, liver 

 
2019 

Section 1 
Question 

26 
 

Response 
to infection 

In humans, an example of active immunity is the  
 
(a) presence of ‘natural flora’ bacteria in different parts of the body.  
(b) presence of antibacterial agents in body secretions.  
(c) action of memory cells when a person is exposed to a second infection.  
(d) action of phagocytes to kill some pathogenic bacteria on the skin. 
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Section 2 
 

2023 
Section 2 

Question 36 
 

Response to 
infection 

The following question refers to the diagram shown below which depicts the three processes 
involved in the body’s third line of defence against disease that enhance another process labelled 
Y. 
 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
(a) Identify the processes that can be seen at X and Y. (2 marks) 
 
X: 

 
Y: 

 
 
(b) Describe how the first three processes in the diagram enhance the process at Y. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(c) Explain why one antibody is unable to protect the human body effectively. (3 marks) 
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Vomiting and diarrhoea are symptoms of both Rotavirus and Salmonella infections. The pathogen 
responsible for causing each infection is different. 
 
(d) (i) Complete the table below outlining two structural differences between them. (4 marks) 
 
 

 
 
(ii) Identify which pathogen in part (d)(i) could be treated effectively with antibiotics and outline 
two ways in which antibiotics are effective against this pathogen. (3 marks) 
 
Pathogen: 

 
 

 
One: 

 
 

 
Two: 

 
 

 
 
There are numerous infections that can be prevented with a vaccination. 
 
(e) Australia provides a free vaccination schedule for children, yet some families choose to not 
vaccinate their children. Suggest two reasons why this may be the case. (2 marks) 
 
One: 

 
 

 
Two: 
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(f) Explain how vaccines produce immunity to a pathogen. (6 marks) 
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2022 
Section 2 
Question 

34 
 

Response 
to infection 

Researchers were interested in trialling a new antibiotic for golden staph (Staphylococcus aureus), a 
common bacterium that is resistant to many commonly used antibiotics. The current treatment is an 
intravenous course of the antibiotic Vancomycin. A new antibiotic, Trishillin, has the advantage that 
it can be taken orally. 
 
The researchers set up 1200 Petri dishes with nutrient agar and inoculated these with a resistant 
strain of golden staph. Five hundred of these were treated with various concentrations of Trishillin, 
the other 500 dishes were treated with various concentrations of Vancomycin. 
 
All dishes were cultured under identical conditions and the number of bacterial colonies was 
counted after 48 hours. The data are shown below. 
 

 
 
(a) State a hypothesis for this investigation. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(b) Determine whether the investigation had a control. Justify your response. (3 marks) 
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(c) On the grid below, graph the number of colonies for each antibiotic dosage. (5 marks) 
 

 
 
(d) Using your graph, estimate the number of colonies you would expect if a 15 mg kg-1 dosage of 
Vancomycin had been tested. (1 mark) 
 
 

 
 
(e) Explain why the researchers cultured the Petri dishes under identical conditions except for the 
variation in antibiotics. (2 marks) 
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(f) Explain why the researchers used 100 Petri dishes for each antibiotic concentration rather than 
10. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(g) Antibiotics are divided into two types on the basis of their mode of action. These are known as 
bactericidal and bacteriostatic. Explain how each type of antibiotic acts on bacterial cells. (4 marks) 
 
Bactericidal: 

 
 

 
 

 
 

 
 
Bacteriostatic: 

 
 

 
 

 
 

 
 
Researchers are also interested in the possibility of producing a synthetic vaccine to treat golden 
staph. 
 
(h) (i) Identify a biotechnological technique that could be used to create a synthetic vaccine. (1 
mark) 
 
 

 
 
(ii) Explain the role of a transgenic organism, or genetically-modified organism, in the process 
identified in part (h)(i). (2 marks) 
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2021 
Section 2 
Question 

35 
 

Response 
to infection 

Two parts of the human body are highlighted in the diagram below. Both parts play a role in 
providing external defence mechanisms to the entry of pathogens into the body. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) For each part, outline one mechanism that functions to prevent the entry of a pathogen into the 
internal environment. (2 marks) 
 
 
X: 

 
 

 
 
Y: 

 
 

 
 
Lyme disease is caused by a bacterium known as Borrelia burgdorferi. Typical symptoms of the 
illness include fever, headache, fatigue, joint pain and a skin rash. 
 
(b) The bacterium that causes Lyme disease is known to be transmitted to humans through the bite 
of infected blacklegged ticks. 
 
(i) Identify the type of disease transmission that Lyme disease displays. (1 mark) 
 
 

 
 
(ii) Lyme disease is not believed to be transmitted from person to person but, if it was, describe how 
a mode of direct person to person transmission could occur. (2 marks) 
 
 

 
 

 
 

 
 
(c) Many of the symptoms associated with Lyme disease are caused by inflammation triggered in 
response to the bacterium. 
 
(i) What is the role of inflammation in the prevention of disease? (2 marks) 
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(ii) Explain the process of inflammation that causes an area to become red, swollen and hot. (4 
marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
(d) Lyme disease is treated by antibiotics. However, due to the nature of the disease it could also be 
potentially treated with a vaccine. Complete the table below, outlining the differences in how an 
antibiotic and a vaccine provide protection against infection. (8 marks) 
 

 
 
 
 
 
 



Unit 3 – Response to infection – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 157 

The decision to participate in immunisation programs can be influenced by the social, economic and 
cultural context in which it is considered. 
 
(e) Provide one social/cultural and one economic argument to justify the decision to participate in 
immunisation programs. (2 marks) 
 
 
Social/cultural: 

 
 

 
 

 
 
Economic: 
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2021 
Section 2 
Question 

36 
 

Response 
to infection 

The following question refers to the diagram shown below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) Identify chemical ‘X’. (1 mark) 
 
 

 
 
(b) Describe how chemicals ‘X’ and ‘Y’ differ in the way in which they reach their target cell/s. (2 
marks) 
 
 

 
 

 
 

 
 

 
 
(c) (i) Identify which pathway has the quicker response time. (1 mark) 
 
 

 
 
(ii) Describe one characteristic of the pathway you chose in part (c)(i) that is significant in making the 
difference in response time. (2 marks) 
 
 

 
 

 
 

 
 

 
 
The concentration of glucose in human blood is kept within a narrow normal range. All body cells 
need a continuous supply of glucose. To prevent the concentration of glucose in the blood falling 
below the normal range, the pancreas releases a hormone. 
 
(d) (i) State the name of this hormone. (1 mark) 
 
 

 
 
(ii) Describe how this hormone causes an increase in blood glucose concentration. (3 marks) 
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Type 1 diabetes is an autoimmune disease in which the immune system mistakenly attacks insulin-
producing cells found in the pancreas. Researchers in the Type 1 diabetes field have aimed to 
develop a treatment that preserves and restores function to these cells. 
 
(e) Explain how Type 1 diabetes can affect the control of blood sugar levels. (4 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
(f) Synthetic insulin can be used to treat Type 1 diabetes. Describe the steps involved in producing 
the functioning bacterial cell that can be used to make synthetic insulin. (5 marks) 
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2020 
Section 2 
Question 

32 
 

Response 
to infection 

Botulism is a communicable disease caused by a toxin produced by the bacterium known as 
Clostridium botulinum. Symptoms of the disease can include muscle weakness, blurred vision, 
trouble in speaking, vomiting and diarrhoea. 
 
(a) Botulism is classified as a bacterium. List three structural characteristics of a bacterium. (3 
marks) 
 
 
One: 

 
 
Two: 

 
 
Three: 

 
 
(b) Botulism can be transmitted in many ways. For each of the mechanisms listed below outline how 
it can spread the pathogen. (3 marks) 
 
Droplet transmission: 
 
 

 
 

 
 
Direct contact with infected bodily fluid: 
 
 

 
 

 
 
Contamination of food or water: 
 
 

 
 

 
 
The symptoms associated with botulism are caused by the bacterial toxin blocking the release of 
acetylcholine from nerve endings. 
 
 
(c) (i) Acetylcholine is a neurotransmitter. State its role in nervous transmission. (1 mark) 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 



Unit 3 – Response to infection – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 161 

(ii) Explain how transmission across a synapse normally occurs. (5 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
2020 

Section 2 
Question 

37 
 

Response 
to infection 

The measles vaccine is normally given to children at 12 months and 18 months of age and is found 
in a combined vaccine that protects against measles, mumps and rubella (MMR vaccine). The 
measles vaccine is created using live attenuated microorganisms. 
 
The figure below shows a disease-causing microorganism (A) and an attenuated version of the 
same microorganism (B). 
 

 
 
(a) (i) What type of immunity would the measles vaccine provide? (1 mark) 
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(ii) Suggest why a vaccine containing B would provide immunity to microorganism A. (4 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
Most children have antibodies to measles in their blood stream at birth. The concentration of these 
antibodies decreases quite quickly after birth. Between the ages of 6–12 months the concentration 
is low enough to make these children the most susceptible to measles. 
 
(b) (i) State the term given to the type of immunity described above. (1 mark) 
 
 

 
 
(ii) Describe how antibodies to measles are present in babies at birth. (2 marks) 
 
 

 
 

 
 

 
 
(c) If a child under the age of 12 months contracted measles, would it be necessary for them to still 
be immunised with the MMR vaccine? Provide a reason for your answer. (4 marks) 
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2019 
Section 2 
Question 

38 
 

Response 
to infection 

Below is a flow chart showing the key components in an immune response of a healthy individual. 
 

 
 
(a) Identify P, Q, R and S from the flow chart. (4 marks) 
 
P: 

 
Q: 

 
R: 

 
S: 
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(b) Complete the table below by naming a disease that each type of vaccine is most effective 
against. (2 marks) 
 

 
 
Australian immunologist Ian Frazer developed Gardasil, a vaccine against human papilloma virus, a 
sexually-transmitted virus that is also the most common cause of cervical cancer. Health authorities 
recommend the vaccine for children aged between nine and 14 years. 
 
(c) Outline three concerns regarding the use of this vaccine. Your answer must include at least one 
social/cultural concern and at least one economic concern. (3 marks) 
 
One: 

 
 

 
Two: 

 
 

 
Three: 
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Section 3 
 

2022 
Section 3 
Question 

38 
 

Response 
to infection 

Mumps is a disease caused by a RNA virus. Patients with mumps experience a variety of 
symptoms, which could include painful and swollen glands in the neck. Mumps is transmitted via 
droplets. 
 
(a) Identify and describe four external defence mechanisms found in the human body that could help 
prevent the entry of the mumps pathogen. (8 marks) 
 
(b) Immunisation against mumps can be achieved with vaccination. Distinguish between the terms 
‘immunisation’ and ‘vaccination’. Explain how vaccines provide immunity to pathogens and outline 
four different types of vaccines available. (12 marks) 
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2020 

Section 3 
Question 

39 
 

Response 
to infection 

A man arrived home feeling unwell. His partner took him to the doctor when he started suffering a 
fever, sweats and chills. The patient was given an antibiotic to take every day for the following 10 
days. The doctor stressed the importance of completing the course of antibiotics even when he 
started to feel better. 
 
(a) Describe the physiological mechanisms that cause fever. (8 marks) 
 
(b) Explain how different antibiotics can be used to treat infections. (8 marks) 
 
(c) Explain why the doctor stressed that the full course of antibiotics needed to be taken. (4 marks) 
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Marking Guide – Section 1 
 

2023 
Section 1 

Question 4 
 

Response 
to infection 

Question 4 refers to the diagram shown below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
Which of the following structures produce lysozyme to help kill invading pathogens? 
 
(a) A and B only 
(b) A, B, C and D 
(c) A and D only 
(d) A, B and C only – Answer 

 
2023 

Section 1 
Question 5 

 
Response 

to infection 

The Zika virus is a pathogen readily spread from mosquito bites and sexual intercourse with an 
infected person. Match correctly the type of transmission each mode represents. 
 

 
 
Answer is d. 

 
2023 

Section 1 
Questions 

11-12 
 

Response 
to infection 

Questions 11 and 12 refer to the graphic below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
11. This correlation of malaria and occurrence of sickle-cell in Africa is best explained by the 
inference that 
 
(a) the disease malaria provides a survival advantage to people with sickle-cell anaemia. 
(b) sickle-cell shaped haemoglobin provides a survival advantage in regions where malaria is 
prevalent. – Answer 
(c) sickle-cell shaped haemoglobin has evolved because of the high incidence of malaria present in 
the region. 
(d) the disease sickle-cell anaemia is less lethal to human populations in regions with a high 
occurrence of malaria. 
 
 
12. In the area highlighted on the map for sickle-cell allele, people carrying the allele would be 
expected to have either sickle-cell trait or sickle-cell anaemia. The difference between these is that 
 
(a) people affected with sickle-cell trait rarely have symptoms, while people with sickle-cell 
anaemia do. – Answer 
(b) sickle-cell trait sufferers cannot pass the condition onto their children, while sickle-cell anaemia 
sufferers can.  
(c) people with sickle-cell anaemia have a genotype containing at least one allele for sickle-cell, 
while people with sickle-cell trait have two alleles.  
(d) sickle-cell trait is fatal to people in areas without the presence of malaria, while sickle-cell 
anaemia is fatal regardless of the presence of malaria. 
 

 
2023 

Section 1 
Question 

13 
 

Response 
to infection 

A blood sample from an area of the body exhibiting inflammation would be 
 
(a) high in complement proteins, high in histamine, low in heparin and low in tissue fluid. 
(b) low in complement proteins, low in histamine, low in heparin and high in tissue fluid. 
(c) low in complement proteins, high in histamine, high in heparin and low in tissue fluid. 
(d) high in complement proteins, high in histamine, high in heparin and high in tissue fluid. – 
Answer 
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2023 

Section 1 
Question 

24 
 

Response 
to infection 

The statements below relate to cells found in the immune system called lymphocytes. 
 
I. matured in bone marrow 
II. produces antibodies 
III. matured in thymus gland 
IV. release cytokines 
V. produce memory cells 
 
Which statements relate specifically to T lymphocytes? 
 
(a) III, IV and V – Answer 
(b) I, II and IV 
(c) II, III and V 
(d) I, IV and V 

 
2022 

Section 1 
Question 

11 
 

Response 
to infection 

Which of the following is the best description of gene therapy? 
 
(a) mutating the sequence of a particular gene to produce variation 
(b) replacing a healthy gene with a defective gene  
(c) transferring a gene from one species into the genome of another species  
(d) replacing a defective gene with a functional one – Answer 

 
2022 

Section 1 
Question 

15 
 

Response 
to infection 

Which of the following statements concerning the regulation of blood gases is true?  
 
The respiratory centre in the 
 
(a) hypothalamus detects the increase in blood pH and sends impulses to the respiratory muscles 
via efferent nerves.  
(b) medulla oblongata detects the decrease in blood pH and sends impulses to the 
respiratory muscles via efferent nerves. – Answer 
(c) medulla oblongata detects the increase in blood pH and sends impulses to the respiratory 
muscles via afferent nerves.  
(d) hypothalamus detects the decrease in blood pH and sends impulses to the respiratory muscles 
via afferent nerves. 

 
2022 

Section 1 
Question  

18-19 
 

Response 
to infection 

Questions 18 and 19 refer to the diagram shown below, which represents changes in antibody 
concentrations over many weeks. 
 

 
 
18. Which of the dotted lines shown above best indicates the level of antibodies after a third 
vaccination or infection?  
 
(a) A  
(b) B  – Answer 
(c) C  
(d) D 
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19. The best explanation for the change in the level of antibodies found after the second vaccination 
is that  
 
(a) killer T cells were activated quickly to seek out the antigen.  
(b) the antigen reactivated plasma cells to produce antibodies rapidly.  
(c) memory cells rapidly stimulated production of antibodies. – Answer 
(d) B lymphocytes were already primed and ready to produce antibodies. 

 
2022 

Section 1 
Question 

22 
 

Response 
to infection 

Fever plays an important role in humans’ defence against disease. This role is best described as  
 
(a) specific immunity, which destroys invading pathogens directly. 
(b) non-specific immunity, which helps to speed up the immune response. – Answer 
(c) specific immunity, which activates the killer T cells and helper T cells.  
(d) non-specific immunity, which helps to neutralise pathogens at the entry site. 

 
2022 

Section 1 
Question 

30 
 

Response 
to infection 

Which of the following is a correct comparison between bacterial and viral pathogens? 
 

 
 
Answer is c. 

 
2021 

Section 1 
Question 7 

 
Response 

to infection 

An example of natural active immunity is a 
 
(a) breastfed baby who does not catch a cold that they are exposed to.  
(b) hospital worker who is vaccinated against the flu.  
(c) person bitten by a snake who is given anti-venom antibodies.  
(d) child who contracts chicken pox and does not get the disease again. – Answer 

 
2020 

Section 1 
Question 8 

 
Response 

to infection 

Type 2 diabetes is a condition whereby a person can  
 
(a) produce glucagon but their cells do not respond to it.  
(b) produce insulin but their cells do not respond to it. – Answer 
(c) no longer produce insulin.  
(d) no longer produce glucagon. 

 
2020 

Section 1 
Question 

20 
 

Response 
to infection 

Antibiotics are ineffective against viruses because viruses  
 
(a) keep changing their external protein coat.  
(b) are able to disguise themselves in the host cell membrane. 
(c) are not living cells and thus do not metabolise. – Answer 
(d) can change antibiotics into useful food substances. 

 
2020 

Section 1 
Question 

24 
 

Response 
to infection 

A key component of cell-mediated immunity is the body’s production of 
 
(a) antigens. 
(b) antibodies. 
(c) memory B cells. 
(d) killer T cells. – Answer 
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2019 
Section 1 

Question 6 
 

Response 
to infection 

Australian scientist Howard Florey used controlled experiments to demonstrate the effectiveness of 
penicillin in treating bacterial infections. Eight mice, all of similar weight and age, were each injected 
with 100 million streptococci, a type of bacterium. After the injection, four mice were given no further 
treatment and the other four were given penicillin injections. 
 
Which of the following pair of responses identifies correctly the control of the experiment (A) and a 
controlled variable (B)? 
 

 
 
Answer is c. 

 
2019 

Section 1 
Question 7 

 
Response 

to infection 

Scientists are investigating if single gene disorders, such as diabetes mellitus and cystic fibrosis, 
can be treated by gene therapy. 
 
Gene therapy involves 
 
(a) using a person’s stem cells to grow replacement organs. 
(b) inserting stem cells into a synthetic scaffold. 
(c) adding extra alleles to embryos during IVF. 
(d) using a vector to transfer alleles into cells. – Answer 

 
2019 

Section 1 
Question 

13 
 

Response 
to infection 

Which of the following contains substances that act as external defence mechanisms against 
pathogens? 
 
(a) cebum, lysozyme, sweat, cerumen – Answer 
(b) cebum, lymphocytes, sweat, lysozyme 
(c) antibodies, lysozyme, lymphocytes, T-cells 
(d) lysozyme, lymphocytes, sweat, cilia 

 
2019 

Section 1 
Question 

18 
 

Response 
to infection 

Which of the following best describes an airborne mode of transmission of a pathogen?  
 
(a) exchange of blood and other body fluids by a used syringe  
(b) contact with contaminated vomit while cleaning it up  
(c) transmission from mother to baby via breastfeeding  
(d) sharing an elevator with an infected person who is sneezing – Answer 

 
2019 

Section 1 
Question 

23 
 

Response 
to infection 

Antibiotic drugs differ in their specificity to pathogens and as such, are often classified as  
 
(a) bactericidal and bacteriostatic antibiotics.  
(b) multiple drug-resistant and total drug-resistant antibiotics.  
(c) broad-spectrum and narrow-spectrum antibiotics. – Answer 
(d) antiviral and antifungal antibiotics. 

 
2019 

Section 1 
Question 

25 
 

Response 
to infection 

Which of the answers completes the following sentence below? 
 
In diabetes mellitus the ______________ found in the are ______________ destroyed. 
 
(a) beta cells, pancreas – Answer 
(b) b cells, pancreas 
(c) beta cells, liver 
(d) alpha cells, liver 
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2019 

Section 1 
Question 

26 
 

Response 
to infection 

In humans, an example of active immunity is the  
 
(a) presence of ‘natural flora’ bacteria in different parts of the body.  
(b) presence of antibacterial agents in body secretions.  
(c) action of memory cells when a person is exposed to a second infection. – Answer 
(d) action of phagocytes to kill some pathogenic bacteria on the skin. 
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Marking Guide – Section 2 
 

2023 
Section 2 
Question 

36 
 

Response 
to infection 

The following question refers to the diagram shown below which depicts the three processes 
involved in the body’s third line of defence against disease that enhance another process labelled Y. 
 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 
(a) Identify the processes that can be seen at X and Y. (2 marks) 
 

 
 
(b) Describe how the first three processes in the diagram enhance the process at Y. (2 marks) 
 

 
 
(c) Explain why one antibody is unable to protect the human body effectively. (3 marks) 
 

 
 
Vomiting and diarrhoea are symptoms of both Rotavirus and Salmonella infections. The pathogen 
responsible for causing each infection is different. 
 
(d) (i) Complete the table below outlining two structural differences between them. (4 marks) 
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(ii) Identify which pathogen in part (d)(i) could be treated effectively with antibiotics and outline two 
ways in which antibiotics are effective against this pathogen. (3 marks) 
 

 
 
There are numerous infections that can be prevented with a vaccination. 
 
(e) Australia provides a free vaccination schedule for children, yet some families choose to not 
vaccinate their children. Suggest two reasons why this may be the case. (2 marks) 
 

 
 
(f) Explain how vaccines produce immunity to a pathogen. (6 marks) 
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2022 
Section 2 
Question 

34 
 

Response 
to infection 

Researchers were interested in trialling a new antibiotic for golden staph (Staphylococcus aureus), a 
common bacterium that is resistant to many commonly used antibiotics. The current treatment is an 
intravenous course of the antibiotic Vancomycin. A new antibiotic, Trishillin, has the advantage that 
it can be taken orally. 
 
The researchers set up 1200 Petri dishes with nutrient agar and inoculated these with a resistant 
strain of golden staph. Five hundred of these were treated with various concentrations of Trishillin, 
the other 500 dishes were treated with various concentrations of Vancomycin. 
 
All dishes were cultured under identical conditions and the number of bacterial colonies was 
counted after 48 hours. The data are shown below. 
 

 
 
(a) State a hypothesis for this investigation. (2 marks) 
 

 
 
(b) Determine whether the investigation had a control. Justify your response. (3 marks) 
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(c) On the grid below, graph the number of colonies for each antibiotic dosage. (5 marks) 
 

 
 
(d) Using your graph, estimate the number of colonies you would expect if a 15 mg kg-1 dosage of 
Vancomycin had been tested. (1 mark) 
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(e) Explain why the researchers cultured the Petri dishes under identical conditions except for the 
variation in antibiotics. (2 marks) 
 

 
 
(f) Explain why the researchers used 100 Petri dishes for each antibiotic concentration rather than 
10. (2 marks) 
 

 
 
(g) Antibiotics are divided into two types on the basis of their mode of action. These are known as 
bactericidal and bacteriostatic. Explain how each type of antibiotic acts on bacterial cells. (4 marks) 
 

 
 
Researchers are also interested in the possibility of producing a synthetic vaccine to treat golden 
staph. 
 
(h) (i) Identify a biotechnological technique that could be used to create a synthetic vaccine. (1 
mark) 
 

 
 
(ii) Explain the role of a transgenic organism, or genetically-modified organism, in the process 
identified in part (h)(i). (2 marks) 
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2021 
Section 2 
Question 

35 
 

Response 
to infection 

Two parts of the human body are highlighted in the diagram below. Both parts play a role in 
providing external defence mechanisms to the entry of pathogens into the body. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) For each part, outline one mechanism that functions to prevent the entry of a pathogen into the 
internal environment. (2 marks) 
 

 
 
Lyme disease is caused by a bacterium known as Borrelia burgdorferi. Typical symptoms of the 
illness include fever, headache, fatigue, joint pain and a skin rash. 
 
(b) The bacterium that causes Lyme disease is known to be transmitted to humans through the bite 
of infected blacklegged ticks. 
 
(i) Identify the type of disease transmission that Lyme disease displays. (1 mark) 
 

 
 

(ii) Lyme disease is not believed to be transmitted from person to person but, if it was, describe how 
a mode of direct person to person transmission could occur. (2 marks) 
 

 
 

(c) Many of the symptoms associated with Lyme disease are caused by inflammation triggered in 
response to the bacterium. 
 
(i) What is the role of inflammation in the prevention of disease? (2 marks) 
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(ii) Explain the process of inflammation that causes an area to become red, swollen and hot. (4 
marks) 
 

 
 
(d) Lyme disease is treated by antibiotics. However, due to the nature of the disease it could also be 
potentially treated with a vaccine. Complete the table below, outlining the differences in how an 
antibiotic and a vaccine provide protection against infection. (8 marks) 
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The decision to participate in immunisation programs can be influenced by the social, economic and 
cultural context in which it is considered. 
 
(e) Provide one social/cultural and one economic argument to justify the decision to participate in 
immunisation programs. (2 marks) 
 

 
 

 
2021 

Section 2 
Question 

36 
 

Response 
to infection 

The following question refers to the diagram shown below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) Identify chemical ‘X’. (1 mark) 
 

 
 

(b) Describe how chemicals ‘X’ and ‘Y’ differ in the way in which they reach their target cell/s. (2 
marks) 
 

 
 
(c) (i) Identify which pathway has the quicker response time. (1 mark) 
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(ii) Describe one characteristic of the pathway you chose in part (c)(i) that is significant in making the 
difference in response time. (2 marks) 
 

 
 

The concentration of glucose in human blood is kept within a narrow normal range. All body cells 
need a continuous supply of glucose. To prevent the concentration of glucose in the blood falling 
below the normal range, the pancreas releases a hormone. 
 
(d) (i) State the name of this hormone. (1 mark) 
 

 
 

(ii) Describe how this hormone causes an increase in blood glucose concentration. (3 marks) 
 

 
 

Type 1 diabetes is an autoimmune disease in which the immune system mistakenly attacks insulin-
producing cells found in the pancreas. Researchers in the Type 1 diabetes field have aimed to 
develop a treatment that preserves and restores function to these cells. 
 
(e) Explain how Type 1 diabetes can affect the control of blood sugar levels. (4 marks) 
 

 
 

(f) Synthetic insulin can be used to treat Type 1 diabetes. Describe the steps involved in producing 
the functioning bacterial cell that can be used to make synthetic insulin. (5 marks) 
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2020 
Section 2 
Question 

32 
 

Response 
to infection 

Botulism is a communicable disease caused by a toxin produced by the bacterium known as 
Clostridium botulinum. Symptoms of the disease can include muscle weakness, blurred vision, 
trouble in speaking, vomiting and diarrhoea. 
 
(a) Botulism is classified as a bacterium. List three structural characteristics of a bacterium. (3 
marks) 
 

 
 
(b) Botulism can be transmitted in many ways. For each of the mechanisms listed below outline how 
it can spread the pathogen. (3 marks) 
 

 
 
The symptoms associated with botulism are caused by the bacterial toxin blocking the release of 
acetylcholine from nerve endings. 
 
 
(c) (i) Acetylcholine is a neurotransmitter. State its role in nervous transmission. (1 mark) 
 

 
 
(ii) Explain how transmission across a synapse normally occurs. (5 marks) 
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2020 
Section 2 
Question 

37 
 

Response 
to infection 

The measles vaccine is normally given to children at 12 months and 18 months of age and is found 
in a combined vaccine that protects against measles, mumps and rubella (MMR vaccine). The 
measles vaccine is created using live attenuated microorganisms. 
 
The figure below shows a disease-causing microorganism (A) and an attenuated version of the 
same microorganism (B). 
 

 
 
(a) (i) What type of immunity would the measles vaccine provide? (1 mark) 
 

 
 
(ii) Suggest why a vaccine containing B would provide immunity to microorganism A. (4 marks) 
 

 
 

Most children have antibodies to measles in their blood stream at birth. The concentration of these 
antibodies decreases quite quickly after birth. Between the ages of 6–12 months the concentration 
is low enough to make these children the most susceptible to measles. 
 
(b) (i) State the term given to the type of immunity described above. (1 mark) 
 

 
 

(ii) Describe how antibodies to measles are present in babies at birth. (2 marks) 
 

 
 
 
 
 
 



Unit 3 – Response to infection – Marking Guide – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 198 

(c) If a child under the age of 12 months contracted measles, would it be necessary for them to still 
be immunised with the MMR vaccine? Provide a reason for your answer. (4 marks) 
 

 
 

 
2019 

Section 2 
Question 

38 
 

Response 
to infection 

Below is a flow chart showing the key components in an immune response of a healthy individual. 
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(a) Identify P, Q, R and S from the flow chart. (4 marks) 
 

 
 
(b) Complete the table below by naming a disease that each type of vaccine is most effective 
against. (2 marks) 
 

 
 
Australian immunologist Ian Frazer developed Gardasil, a vaccine against human papilloma virus, a 
sexually-transmitted virus that is also the most common cause of cervical cancer. Health authorities 
recommend the vaccine for children aged between nine and 14 years. 
 
(c) Outline three concerns regarding the use of this vaccine. Your answer must include at least one 
social/cultural concern and at least one economic concern. (3 marks) 
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Marking Guide – Section 3 
 

2022 
Section 3 
Question 

38 
 

Response 
to infection 

Mumps is a disease caused by a RNA virus. Patients with mumps experience a variety of 
symptoms, which could include painful and swollen glands in the neck. Mumps is transmitted via 
droplets. 
 
(a) Identify and describe four external defence mechanisms found in the human body that could help 
prevent the entry of the mumps pathogen. (8 marks) 
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(b) Immunisation against mumps can be achieved with vaccination. Distinguish between the terms 
‘immunisation’ and ‘vaccination’. Explain how vaccines provide immunity to pathogens and outline 
four different types of vaccines available. (12 marks) 
 

 
 

 
2020 

Section 3 
Question 

39 
 

Response 
to infection 

A man arrived home feeling unwell. His partner took him to the doctor when he started suffering a 
fever, sweats and chills. The patient was given an antibiotic to take every day for the following 10 
days. The doctor stressed the importance of completing the course of antibiotics even when he 
started to feel better. 
 
(a) Describe the physiological mechanisms that cause fever. (8 marks) 
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(b) Explain how different antibiotics can be used to treat infections. (8 marks) 
 

 
 
(c) Explain why the doctor stressed that the full course of antibiotics needed to be taken. (4 marks) 
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Unit 4 – Human variation and evolution 
 

Unit 4 – Mutations 
 
Section 1 
 

2020 
Section 1 

Question 3 
 

Mutations 

The term ‘selectively-advantageous mutation’ means the mutation 
 
(a) provides a survival advantage in a particular environment. 
(b) will always be passed to the offspring. 
(c) is always changing to adapt to new environments. 
(d) provides a benefit to heterozygote individuals in populations. 

 
2019 

Section 1 
Question 

11 
 

Mutations 

Mitochondrial DNA is useful in evolutionary studies because of its 
 
(a) high mutation rate. 
(b) role in respiration. 
(c) location in the mitochondria. 
(d) reduced number of gene loci. 
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Section 2 
 

2021 
Section 2 
Question 

32 
 

Mutations 

In 2009, the University of California discovered a mutated gene that has been shown to produce 
naturally short sleepers. The gene was found in a family who all normally went to bed around 11 pm 
and woke up naturally around 5 am. The mutated gene, known as DEC2, is believed to affect the 
circadian rhythm and results in people who don’t need as much sleep as the average person. 
 
(a) DEC2 is a gene mutation. How do gene and chromosomal mutations differ? (2 marks) 
 
 

 
 

 
 

 
 

 
 
(b) In the study, the mutation was found in several family members. What does this tell you about 
where the original mutation occurred? Justify your response. (2 marks) 
 
 

 
 

 
 

 
 

 
(c) Mutations can be caused in several ways. For each of the three ways stated below, describe 
how they may produce new mutations. (6 marks) 
 
 
Mutagens: 

 
 

 
 

 
 
DNA replication: 

 
 

 
 

 
 
Cell division: 
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(d) If researchers wanted to further investigate the link between the DEC2 gene and sleep, they 
would need to set up an experimental study. 
 
(i) Propose a possible hypothesis for the study. (1 mark) 
 
 

 
 

 
 
(ii) In the study, what would the control group consist of, and what purpose would it have? (2 marks) 
 
 

 
 

 
 

 
 

 
 
(e) A mutation, such as the DEC2 gene, could be favourable to the human population. Explain how 
a favourable gene like this could lead to changes in allele frequencies of a gene pool. (4 marks) 
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2019 
Section 2 
Question 

33 
 

Mutations 

‘The Radium Girls’ of the 1920s were women who worked in United States factories applying glow 
paint to the dark dials of watch faces. The women used paint containing radium to create the 
numerals on the watch faces. The women were told to use their lips and tongue to pinch the paint 
brush tip in order to create a fine painting point. As a result, the women were accidently consuming 
radium. The women suffered many devastating negative effects, including bone disease and various 
cancers. 
 
(a) Radium is known to cause mutations in the DNA. Therefore, radium can be classified as what 
type of substance? (1 mark) 
 
 

 
(b) Studies of the types of mutations that radium causes have shown that it can result in a change to 
DNA, known as aneuploidy. Examples of aneuploidy included trisomy-21 and Turner’s syndrome. In 
these cases, there is either an extra number or a reduced number of chromosomes found in 
daughter cells when compared to normal cells. 
 
(i) When would the error occur to cause aneuploidy, including genetic disorders such as trisomy-21 
and Turner’s syndrome? (1 mark) 
 
 

 
 
(ii) Is aneuploidy an example of a gene or chromosomal mutation? Justify your answer. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(iii) Is aneuploidy an example of a somatic or germline mutation? Justify your answer. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(c) Explain how mutations can lead to changes in the allele frequencies of gene pools. (3 marks) 
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Section 3 
 

2023 
Section 3 
Question 

39 
 

Mutations 

A mutation is a permanent change in the DNA code. Lactase persistence is the ability to digest 
lactose (the sugar found in milk) in adults. This ability is attributed to a mutation that became present 
in various gene pools between 2000 and 20 000 years ago. Only about 35% of the world’s adults 
possess the mutation today and can effectively digest lactose. 
 
(a) Identify and describe the type of mutation that would be responsible for lactase persistence, 
considering that it has been maintained within the gene pool. Compare this type of mutation to 
mutations that are not passed to future generations. (5 marks)  
 
(b) Point mutations can alter the DNA code in a number of ways, one of these being a frameshift 
mutation. Explain what a frameshift mutation is and describe two other ways point mutations can 
alter the DNA code. (6 marks)  
 
(c) In farming populations, the allele frequency for lactase persistence can be as high as 96% 
whereas in non-farming populations the frequency is only 20%. Explain how natural selection could 
be responsible for this difference in allele frequency. (9 marks) 
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2021 
Section 3 
Question 

40 
 

Mutations 

Excavations of the sediments at an Aboriginal rock shelter in Juukan Gorge found flaked stone 
artefacts and a 4000 year-old belt made of plaited hair. A survey of the sediments provided a pollen 
record charting thousands of years of environmental changes. 
 
(a) Name and describe two techniques that could be used to date the stone artefacts and one 
technique that could be used to date the hair belt. (12 marks) 
 
 
(b) The mitochondrial DNA (mtDNA) in the plaited hair belt was associated with the DNA of today’s 
traditional owners. Describe what mitochondrial DNA is and explain how it can be used to 
demonstrate a genetic relationship. (8 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



Unit 4 – Mutations – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 216 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



Unit 4 – Mutations – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 217 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



Unit 4 – Mutations – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 218 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



Unit 4 – Mutations – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 219 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



Unit 4 – Mutations – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 220 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



Unit 4 – Mutations – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 221 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



Unit 4 – Mutations – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 222 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  



Unit 4 – Mutations – Marking Guide – Section 1 
Essential Insight Exam Guide – 2025 Edition – Page 223 

Marking Guide – Section 1 
 

2020 
Section 1 

Question 3 
 

Mutations 

The term ‘selectively-advantageous mutation’ means the mutation 
 
(a) provides a survival advantage in a particular environment. – Answer 
(b) will always be passed to the offspring. 
(c) is always changing to adapt to new environments. 
(d) provides a benefit to heterozygote individuals in populations. 

 
2019 

Section 1 
Question 

11 
 

Mutations 

Mitochondrial DNA is useful in evolutionary studies because of its 
 
(a) high mutation rate. – Answer 
(b) role in respiration. 
(c) location in the mitochondria. 
(d) reduced number of gene loci. 
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Marking Guide – Section 2 
 

2021 
Section 2 
Question 

32 
 

Mutations 

In 2009, the University of California discovered a mutated gene that has been shown to produce 
naturally short sleepers. The gene was found in a family who all normally went to bed around 11 pm 
and woke up naturally around 5 am. The mutated gene, known as DEC2, is believed to affect the 
circadian rhythm and results in people who don’t need as much sleep as the average person. 
 
(a) DEC2 is a gene mutation. How do gene and chromosomal mutations differ? (2 marks) 
 

 
 
(b) In the study, the mutation was found in several family members. What does this tell you about 
where the original mutation occurred? Justify your response. (2 marks) 
 

 
 
(c) Mutations can be caused in several ways. For each of the three ways stated below, describe 
how they may produce new mutations. (6 marks) 
 

 
 
(d) If researchers wanted to further investigate the link between the DEC2 gene and sleep, they 
would need to set up an experimental study. 
 
(i) Propose a possible hypothesis for the study. (1 mark) 
 

 
 
 
 
 
 
 
 



Unit 4 – Mutations – Marking Guide – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 225 

(ii) In the study, what would the control group consist of, and what purpose would it have? (2 marks) 
 

 
 
(e) A mutation, such as the DEC2 gene, could be favourable to the human population. Explain how 
a favourable gene like this could lead to changes in allele frequencies of a gene pool. (4 marks) 
 

 
 

 
2019 

Section 2 
Question 

33 
 

Mutations 

‘The Radium Girls’ of the 1920s were women who worked in United States factories applying glow 
paint to the dark dials of watch faces. The women used paint containing radium to create the 
numerals on the watch faces. The women were told to use their lips and tongue to pinch the paint 
brush tip in order to create a fine painting point. As a result, the women were accidently consuming 
radium. The women suffered many devastating negative effects, including bone disease and various 
cancers. 
 
(a) Radium is known to cause mutations in the DNA. Therefore, radium can be classified as what 
type of substance? (1 mark) 
 

 
 
(b) Studies of the types of mutations that radium causes have shown that it can result in a change to 
DNA, known as aneuploidy. Examples of aneuploidy included trisomy-21 and Turner’s syndrome. In 
these cases, there is either an extra number or a reduced number of chromosomes found in 
daughter cells when compared to normal cells. 
 
(i) When would the error occur to cause aneuploidy, including genetic disorders such as trisomy-21 
and Turner’s syndrome? (1 mark) 
 

 
 
(ii) Is aneuploidy an example of a gene or chromosomal mutation? Justify your answer. (2 marks) 
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(iii) Is aneuploidy an example of a somatic or germline mutation? Justify your answer. (2 marks) 
 

 
 
(c) Explain how mutations can lead to changes in the allele frequencies of gene pools. (3 marks) 
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Marking Guide – Section 3 
 

2023 
Section 3 
Question 

39 
 

Mutations 

A mutation is a permanent change in the DNA code. Lactase persistence is the ability to digest 
lactose (the sugar found in milk) in adults. This ability is attributed to a mutation that became present 
in various gene pools between 2000 and 20 000 years ago. Only about 35% of the world’s adults 
possess the mutation today and can effectively digest lactose. 
 
(a) Identify and describe the type of mutation that would be responsible for lactase persistence, 
considering that it has been maintained within the gene pool. Compare this type of mutation to 
mutations that are not passed to future generations. (5 marks)  
 

 
 
(b) Point mutations can alter the DNA code in a number of ways, one of these being a frameshift 
mutation. Explain what a frameshift mutation is and describe two other ways point mutations can 
alter the DNA code. (6 marks)  
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(c) In farming populations, the allele frequency for lactase persistence can be as high as 96% 
whereas in non-farming populations the frequency is only 20%. Explain how natural selection could 
be responsible for this difference in allele frequency. (9 marks) 
 

 
 

2021 
Section 3 
Question 

40 
 

Mutations 

Excavations of the sediments at an Aboriginal rock shelter in Juukan Gorge found flaked stone 
artefacts and a 4000 year-old belt made of plaited hair. A survey of the sediments provided a pollen 
record charting thousands of years of environmental changes. 
 
(a) Name and describe two techniques that could be used to date the stone artefacts and one 
technique that could be used to date the hair belt. (12 marks) 
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(b) The mitochondrial DNA (mtDNA) in the plaited hair belt was associated with the DNA of today’s 
traditional owners. Describe what mitochondrial DNA is and explain how it can be used to 
demonstrate a genetic relationship. (8 marks) 
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Unit 4 – Gene pools 
 
Section 1 
 

2023 
Section 1 
Question 

16 
 

Gene pools 

Many genetic diseases are caused by a defect in just a single allele. The ability to replace a 
defective allele with a normal or non-defective allele is known as 
 
(a) gene therapy. 
(b) cloning. 
(c) cell replacement therapy. 
(d) stem cell therapy. 

 
2022 

Section 1 
Question 

14 
 

Gene pools 

If a geneticist is studying the amino acid sequence of haemoglobin, they are most likely looking for 
the possibility of  
 
(a) sickle cell anaemia or thalassemia.  
(b) Tay-Sachs disease or thalassemia.  
(c) thalassemia or malaria.  
(d) malaria or sickle cell anaemia. 

 
2022 

Section 1 
Question 

20 
 

Gene pools 

Natural selection is often referred to as ‘survival of the fittest’. Which of the following is the best 
definition for ‘fittest’ as used in this statement?  
 
(a) the ability of an organism to survive and reproduce  
(b) adaptations that produce favourable traits  
(c) selective breeding to promote favourable traits  
(d) heritable traits that will be passed on to offspring 

 
2021 

Section 1 
Question 

13 
 

Gene pools 

Which of the following are all selection pressures which could reduce genetic variation in a 
population?  
 
(a) disease, increased competition and climate change  
(b) increased food availability, disease and climate change  
(c) increased competition, reduced environmental pollutants and disease  
(d) reduced land availability, increased food availability and climate change 

 
2021 

Section 1 
Question 

22 
 

Gene pools 

Which of the following statements does not support the theory of natural selection? 
 
(a) Organisms reproduce at a rate greater than can be supported by the environment. 
(b) Genotypic variation is exhibited in the phenotypes of individuals. 
(c) Selective agents act on the alleles in a gene pool. 
(d) Similar individuals mate and produce offspring with favourable traits. 

 
2021 

Section 1 
Question 

28 
 

Gene pools 

Alpha and Beta Thalassemia have similarities and differences in their inheritance patterns. Which of 
the following is correct? 
 
(a) Both are autosomal dominant conditions controlled on multiple gene loci.  
(b) Alpha Thalassemia is fatal for homozygote individuals while Beta Thalassemia is not.  
(c) Both are autosomal recessive conditions that result in affected individuals having four defective 
globin genes.  
(d) Beta Thalassemia is fatal for heterozygote individuals while Alpha Thalassemia is not. 
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2020 
Section 1 
Question 

10-11 
 

Gene pools 

Questions 10 and 11 refer to the diagram shown below. 
 

 
 
10. Which of the following is true? 
 
Jaw 
 
(a) Y is the least parabolic and most likely belongs to an Australopithecine. 
(b) Z is the most parabolic and most likely belongs to a modern human.  
(c) X is the most parabolic and most likely belongs to an ape.  
(d) Z is the least parabolic and most likely belongs to a modern human. 
 
11. A scientist found a lower jaw specimen that looked almost exactly like jaw X. Together with this 
jawbone, the scientist found other bones, including part of the pelvis. What characteristic would you 
expect the pelvis to have?  
 
(a) short from top to bottom and narrow  
(b) broad and long from top to bottom  
(c) long from top to bottom and narrow  
(d) short from top to bottom and broad 

 
2019 

Section 1 
Question 

10 
 

Gene pools 

Which of the following pair of responses identifies correctly the difference between sickle cell 
anaemia and sickle cell trait? 
 

 
 

2019 
Section 1 
Question 

14 
 

Gene pools 

Gene flow occurs when 
 
(a) species migrate to new areas. 
(b) genes are exchanged during fertilisation. 
(c) individuals migrate to new areas. 
(d) mating occurs between related individuals. 

 
2019 

Section 1 
Question 

20 
 

Gene pools 

The ‘Toba catastrophe theory’ suggests that the human population was almost completely wiped out 
around 75 000 years ago. It is believed that a super-volcano near Lake Toba in Indonesia erupted, 
creating a global volcanic winter that lasted 10 years. This event killed most humans, leaving as few 
as 40 breeding pairs of adults. According to the theory, this small population went on to repopulate 
the entire human species. 
 
If true, this repopulation would be best described as an example of 
 
(a) natural selection. 
(b) random genetic drift. 
(c) gene flow. 
(d) selective breeding. 
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2019 

Section 1 
Question 

28 
 

Gene pools 

While excavating a cave, scientists discovered the skeletal remains of a hominid with the following 
anatomical features.  
 
A skull with a flat forehead and a sagittal crest, massive jaws, small incisors and canines, large pre-
molars and molars, and a heavy body frame about 160 cm tall. This hominid was most likely a/an 
 
(a) Australopithecus afarensis.  
(b) Australopithecus africanus.  
(c) Paranthropus robustus.  
(d) Homo habilis. 
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Section 2 
 

2023 
Section 2 
Question 

35 
 

Gene pools 

There are many different theories used to account for why Homo neanderthalensis died out around 
40 000 years ago, leaving only modern Homo sapiens as the living hominin species on Earth today. 
One of the theories often used to explain why Homo neanderthalensis died out is attributed to small 
population size. Evidence suggests that Homo neanderthalensis had a relatively small total 
population and many small, isolated populations that were not in contact with other groups. 
 
(a) Identify two effects a small population has on a gene pool that can reduce the chance of species 
survival. (2 marks) 
 
One: 

 
 

 
Two: 

 
 

 
 
(b) If Homo neanderthalensis populations were isolated, then barriers to gene flow must have 
existed. Name and outline one type of barrier to gene flow. (2 marks) 
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Another theory used to explain the extinction of Homo neanderthalensis is associated with disease. 
Scientific models have demonstrated that Homo neanderthalensis and modern Homo sapiens 
carried diseases unique to one another. This created an invisible disease barrier that deterred the 
mixing of the species into the other’s territory. There must have been a narrow contact zone on the 
edges of the territories, where minimal contact did occur. This situation lasted over tens of 
thousands of years with modern Homo sapiens slowly building immunity to the Homo 
neanderthalensis diseases. However, Homo neanderthalensis seems to have not been able do the 
same. The result is that modern Homo sapiens could break through the disease barrier, invading the 
territory and eventually replacing Homo neanderthalensis. 
 

 
 
(c) Explain how the theory outlined implies that natural selection occurred in the process of Homo 
sapiens replacing Homo neanderthalensis. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
The following question refers to the tool diagrams shown below. 
 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

 
(d) Determine which of the tools shown above is the best example of one that belonged to Homo 
neanderthalensis. Name the tool culture associated with this type and species. (2 marks) 
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(e) Outline two trends that are evident in the manufacturing techniques of tools from early hominins 
to modern Homo sapiens and state what each of these trends indicate about changes in lifestyle. 
(4 marks) 
 
One: 

 
 

 
 

 
 

 
Two: 

 
 

 
 

 
 

 
 

2022 
Section 2 
Question 

36 
 

Gene pools 

The occurrence of atavism provides a possible piece of evidence for evolution. Atavism involves the 
reappearance of an ancestral genetic trait that has been lost over many generations of evolutionary 
change. One example in humans is a ‘caudal appendage’, where babies are born with a posterior 
tail made of cartilage and additional vertebrae. 
 
The caudal appendage is an exterior extension of the coccyx. The coccyx itself is often considered 
an example of a vestigial organ. 
 
(a) (i) Identify one other vestigial organ of the human body. (1 mark) 
 
 

 
 
(ii) Explain how vestigial organs provide evidence for evolution. (3 marks) 
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Human colour blindness is considered another possible example of atavism in modern humans. It is 
believed that the colour blindness trait may have originated in early humans as a survival 
advantage. It is possible that the inability to distinguish some colours can improve the ability to view 
different textures and shades, providing a visual advantage in some habitats. 
 
 
(b) If colour blindness did provide a survival advantage, using the theory of natural selection, explain 
how colour blindness would have been maintained in early human populations. (5 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
Consider the following hypothetical situation: An isolated island had a population of 300 people, 10 
of which were colour blind. After 150 years, the island had a population of 400 people, none of 
whom were colour blind. 
 
(c) (i) If colour blindness did provide a survival advantage to this population, identify the name of the 
process that would provide the best explanation for the change in the population over time. (1 mark) 
 
 

 
 
(ii) Justify your response to part (c)(i). (3 marks) 
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2021 
Section 2 
Question 

34 
 

Gene pools 

Approximately 1 in 25 people from the Ashkenazi Jewish community in Australia will be a genetic 
carrier for Tay-Sachs as well as other genetic conditions, such as cystic fibrosis. There are several 
theories as to why the frequency of these genetic conditions is high in the Ashkenazi Jewish 
population. 
 
(a) State what is Tay-Sachs. (1 mark) 
 
 

 
 

 
 

 
 
(b) Explain how the high incidence of Tay-Sachs within the Ashkenazi Jewish community in 
Australia is an example of the founder effect. (4 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
A genetic carrier screening program for Tay-Sachs disease was carried out at a high school that has 
a significant number of Jewish students. One process the specimens were passed through during 
screening was polymerase chain reaction (PCR). 
 
(c) Outline what occurs in each stage of the PCR process. (3 marks) 
 
 
Denaturing: 

 
 

 
 
Annealing: 

 
 

 
 
Extension: 
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During the Second World War, tuberculosis (TB) ran unchecked in Eastern European Jewish 
settlements. Often, healthy relatives of children with Tay-Sachs disease did not contract TB, even 
when exposed repeatedly. 
 
(d) Using the theory of natural selection, explain why Tay-Sachs disease still exists in the Ashkenazi 
Jewish populations today. (4 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
2020 

Section 2 
Question 

36 
 

Gene pools 

Thalassemia is a genetically inherited disorder that affects the haemoglobin of blood. Two types of 
thalassemia are alpha (α) and beta (β). One of the treatments of both types of thalassemia involves 
drugs that are administered to help remove excess iron from the blood. A research team wanted to 
investigate the effectiveness of the different modes of delivery of these drugs. 
 
The team set up an investigation to compare the drugs in injectable form with the orally ingested 
form. The team conducted their investigation on a sample of 53 beta (β) thalassemia sufferers. The 
participants were divided into four groups. The participants in each group had daily treatments 
lasting one month. The groups were: 
 
Group A – 14 participants who received the injectable drug 
Group B – 13 participants who received an inactive injectable drug 
Group C – 13 participants who received the orally ingested drug 
Group D – 13 participants who received an inactive oral drug. 
 
(a) Propose an hypothesis for the study described above. (1 mark) 
 
 

 
 

 
 

 
 
(b) Why were both groups B and D required for this study? (3 marks) 
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(c) Identify a variable that was controlled in the study. (1 mark) 
 
 

 
 

 
 
(d) Describe the data the researchers would need to collect and when they should collect the data. 
(3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
(e) Outline the cause of alpha (α) and beta (β) thalassemia and identify what makes each type of 
thalassemia different. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
(f) Alpha (α) and beta (β) thalassemia display the same inheritance pattern but can have differing 
effects on the gene pool of a population. Justify this statement. (5 marks) 
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2019 

Section 2 
Question 

39 
 

Gene pools 

A genetic condition which is often associated with the Founder Effect is Tay Sach’s disease. The 
disease occurs in much higher incidence among Ashkenazi Jews and members of the Cajun 
community of Louisiana. 
 
(a) Explain how the Founder Effect could account for the occurrence of Tay Sach’s disease in these 
populations. (4 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
Although Tay Sach’s disease is fatal, the allele has been maintained in gene pools. This is believed 
to be because it provides a heterozygote advantage. 
 
(b) (i) What is meant by the term ‘heterozygote advantage’? (2 marks) 
 
 

 
 

 
 

 
 

 
 
(ii) Identify the heterozygote advantage that Tay Sach’s is believed to provide. (1 mark) 
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Section 3 
 

2020 
Section 3 
Question 

41 
 

Gene pools 

Many scientists propose that one day humans could colonise and live on Mars. This idea presents 
numerous challenges to human survival. One such challenge focuses on genetics and evolutionary 
processes. 
 
(a) If in the future a group of 50 humans was selected to colonise Mars, over time this group could 
be at risk of becoming an example of the Founder Effect and, potentially, speciation. Justify this 
statement by explaining how the evolutionary mechanisms of both the Founder Effect and 
speciation could apply to this scenario. (13 marks) 
 
(b) If this hypothetical group of 50 humans was to colonise Mars, it would be advisable to obtain 
DNA sequences of the individuals as part of the selection process. Define the term ‘DNA 
sequencing’ and name and explain the method by which a DNA sequence is obtained today. (7 
marks) 
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2019 
Section 3 
Question 

42 
 

Gene pools 

The Sentinelese are an indigenous people who inhabit North Sentinel Island in the Bay of Bengal in 
India. They refuse to have contact with any other groups of humans and are one of the world’s last 
uncontacted peoples. Their skin colour is described as ‘dark, shining black’. 
 
(a) Explain how the process of natural selection can lead to a particular phenotype becoming 
prevalent in a population. (10 marks) 
 
The Sentinelese people come into regular contact with pathogens in their forest environment. If a 
pathogen manages to breach the external defence mechanisms, the body will respond with the non-
specific inflammation response. 
 
(b) Define what is meant by ‘non-specific’ immune response, list the signs of inflammation and 
describe the process of inflammation. (10 marks) 
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Marking Guide – Section 1 
 

2023 
Section 1 
Question 

16 
 

Gene pools 

Many genetic diseases are caused by a defect in just a single allele. The ability to replace a 
defective allele with a normal or non-defective allele is known as 
 
(a) gene therapy. – Answer 
(b) cloning. 
(c) cell replacement therapy. 
(d) stem cell therapy. 

 
2022 

Section 1 
Question 

14 
 

Gene pools 

If a geneticist is studying the amino acid sequence of haemoglobin, they are most likely looking for 
the possibility of  
 
(a) sickle cell anaemia or thalassemia. – Answer 
(b) Tay-Sachs disease or thalassemia.  
(c) thalassemia or malaria.  
(d) malaria or sickle cell anaemia. 

 
2022 

Section 1 
Question 

20 
 

Gene pools 

Natural selection is often referred to as ‘survival of the fittest’. Which of the following is the best 
definition for ‘fittest’ as used in this statement?  
 
(a) the ability of an organism to survive and reproduce  – Answer 
(b) adaptations that produce favourable traits  
(c) selective breeding to promote favourable traits  
(d) heritable traits that will be passed on to offspring 

 
2021 

Section 1 
Question 

13 
 

Gene pools 

Which of the following are all selection pressures which could reduce genetic variation in a 
population?  
 
(a) disease, increased competition and climate change  – Answer 
(b) increased food availability, disease and climate change  
(c) increased competition, reduced environmental pollutants and disease  
(d) reduced land availability, increased food availability and climate change 

 
2021 

Section 1 
Question 

22 
 

Gene pools 

Which of the following statements does not support the theory of natural selection? 
 
(a) Organisms reproduce at a rate greater than can be supported by the environment. 
(b) Genotypic variation is exhibited in the phenotypes of individuals. 
(c) Selective agents act on the alleles in a gene pool. 
(d) Similar individuals mate and produce offspring with favourable traits. – Answer 

 
2021 

Section 1 
Question 

28 
 

Gene pools 

Alpha and Beta Thalassemia have similarities and differences in their inheritance patterns. Which of 
the following is correct? 
 
(a) Both are autosomal dominant conditions controlled on multiple gene loci.  
(b) Alpha Thalassemia is fatal for homozygote individuals while Beta Thalassemia is not. – 
Answer 
(c) Both are autosomal recessive conditions that result in affected individuals having four defective 
globin genes.  
(d) Beta Thalassemia is fatal for heterozygote individuals while Alpha Thalassemia is not. 
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2020 
Section 1 
Question 

10-11 
 

Gene pools 

Questions 10 and 11 refer to the diagram shown below. 
 

 
 
10. Which of the following is true? 
 
Jaw 
 
(a) Y is the least parabolic and most likely belongs to an Australopithecine. 
(b) Z is the most parabolic and most likely belongs to a modern human. – Answer 
(c) X is the most parabolic and most likely belongs to an ape.  
(d) Z is the least parabolic and most likely belongs to a modern human. 
 
11. A scientist found a lower jaw specimen that looked almost exactly like jaw X. Together with this 
jawbone, the scientist found other bones, including part of the pelvis. What characteristic would you 
expect the pelvis to have?  
 
(a) short from top to bottom and narrow  
(b) broad and long from top to bottom  
(c) long from top to bottom and narrow – Answer 
(d) short from top to bottom and broad 

 
2019 

Section 1 
Question 

10 
 

Gene pools 

Which of the following pair of responses identifies correctly the difference between sickle cell 
anaemia and sickle cell trait? 
 

 
 
Answer is c. 

 
2019 

Section 1 
Question 

14 
 

Gene pools 

Gene flow occurs when 
 
(a) species migrate to new areas. 
(b) genes are exchanged during fertilisation. 
(c) individuals migrate to new areas. – Answer 
(d) mating occurs between related individuals. 
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2019 
Section 1 
Question 

20 
 

Gene pools 

The ‘Toba catastrophe theory’ suggests that the human population was almost completely wiped out 
around 75 000 years ago. It is believed that a super-volcano near Lake Toba in Indonesia erupted, 
creating a global volcanic winter that lasted 10 years. This event killed most humans, leaving as few 
as 40 breeding pairs of adults. According to the theory, this small population went on to repopulate 
the entire human species. 
 
If true, this repopulation would be best described as an example of 
 
(a) natural selection. 
(b) random genetic drift. – Answer 
(c) gene flow. 
(d) selective breeding. 

 
2019 

Section 1 
Question 

28 
 

Gene pools 

While excavating a cave, scientists discovered the skeletal remains of a hominid with the following 
anatomical features.  
 
A skull with a flat forehead and a sagittal crest, massive jaws, small incisors and canines, large pre-
molars and molars, and a heavy body frame about 160 cm tall. This hominid was most likely a/an 
 
(a) Australopithecus afarensis.  
(b) Australopithecus africanus.  
(c) Paranthropus robustus. – Answer 
(d) Homo habilis. 
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Marking Guide – Section 2 
 

2023 
Section 2 
Question 

35 
 

Gene pools 

There are many different theories used to account for why Homo neanderthalensis died out around 
40 000 years ago, leaving only modern Homo sapiens as the living hominin species on Earth today. 
One of the theories often used to explain why Homo neanderthalensis died out is attributed to small 
population size. Evidence suggests that Homo neanderthalensis had a relatively small total 
population and many small, isolated populations that were not in contact with other groups. 
 
(a) Identify two effects a small population has on a gene pool that can reduce the chance of species 
survival. (2 marks) 
 

 
 
(b) If Homo neanderthalensis populations were isolated, then barriers to gene flow must have 
existed. Name and outline one type of barrier to gene flow. (2 marks) 
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Another theory used to explain the extinction of Homo neanderthalensis is associated with disease. 
Scientific models have demonstrated that Homo neanderthalensis and modern Homo sapiens 
carried diseases unique to one another. This created an invisible disease barrier that deterred the 
mixing of the species into the other’s territory. There must have been a narrow contact zone on the 
edges of the territories, where minimal contact did occur. This situation lasted over tens of 
thousands of years with modern Homo sapiens slowly building immunity to the Homo 
neanderthalensis diseases. However, Homo neanderthalensis seems to have not been able do the 
same. The result is that modern Homo sapiens could break through the disease barrier, invading the 
territory and eventually replacing Homo neanderthalensis. 
 

 
 
(c) Explain how the theory outlined implies that natural selection occurred in the process of Homo 
sapiens replacing Homo neanderthalensis. (3 marks) 
 

 
 
The following question refers to the tool diagrams shown below. 
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(d) Determine which of the tools shown above is the best example of one that belonged to Homo 
neanderthalensis. Name the tool culture associated with this type and species. (2 marks) 
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(e) Outline two trends that are evident in the manufacturing techniques of tools from early hominins 
to modern Homo sapiens and state what each of these trends indicate about changes in lifestyle. 
(4 marks) 
 

 
 

 
2022 

Section 2 
Question 

36 
 

Gene pools 

The occurrence of atavism provides a possible piece of evidence for evolution. Atavism involves the 
reappearance of an ancestral genetic trait that has been lost over many generations of evolutionary 
change. One example in humans is a ‘caudal appendage’, where babies are born with a posterior 
tail made of cartilage and additional vertebrae. 
 
The caudal appendage is an exterior extension of the coccyx. The coccyx itself is often considered 
an example of a vestigial organ. 
 
(a) (i) Identify one other vestigial organ of the human body. (1 mark) 
 

 
 
(ii) Explain how vestigial organs provide evidence for evolution. (3 marks) 
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Human colour blindness is considered another possible example of atavism in modern humans. It is 
believed that the colour blindness trait may have originated in early humans as a survival 
advantage. It is possible that the inability to distinguish some colours can improve the ability to view 
different textures and shades, providing a visual advantage in some habitats. 
 
 
(b) If colour blindness did provide a survival advantage, using the theory of natural selection, explain 
how colour blindness would have been maintained in early human populations. (5 marks) 
 

 
 
Consider the following hypothetical situation: An isolated island had a population of 300 people, 10 
of which were colour blind. After 150 years, the island had a population of 400 people, none of 
whom were colour blind. 
 
(c) (i) If colour blindness did provide a survival advantage to this population, identify the name of the 
process that would provide the best explanation for the change in the population over time. (1 mark) 
 

 
 
(ii) Justify your response to part (c)(i). (3 marks) 
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2021 
Section 2 
Question 

34 
 

Gene pools 

Approximately 1 in 25 people from the Ashkenazi Jewish community in Australia will be a genetic 
carrier for Tay-Sachs as well as other genetic conditions, such as cystic fibrosis. There are several 
theories as to why the frequency of these genetic conditions is high in the Ashkenazi Jewish 
population. 
 
(a) State what is Tay-Sachs. (1 mark) 
 

 
 

(b) Explain how the high incidence of Tay-Sachs within the Ashkenazi Jewish community in 
Australia is an example of the founder effect. (4 marks) 
 

 
 

A genetic carrier screening program for Tay-Sachs disease was carried out at a high school that has 
a significant number of Jewish students. One process the specimens were passed through during 
screening was polymerase chain reaction (PCR). 
 
(c) Outline what occurs in each stage of the PCR process. (3 marks) 
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During the Second World War, tuberculosis (TB) ran unchecked in Eastern European Jewish 
settlements. Often, healthy relatives of children with Tay-Sachs disease did not contract TB, even 
when exposed repeatedly. 
 
(d) Using the theory of natural selection, explain why Tay-Sachs disease still exists in the Ashkenazi 
Jewish populations today. (4 marks) 
 

 
 

 
2020 

Section 2 
Question 

36 
 

Gene pools 

Thalassemia is a genetically inherited disorder that affects the haemoglobin of blood. Two types of 
thalassemia are alpha (α) and beta (β). One of the treatments of both types of thalassemia involves 
drugs that are administered to help remove excess iron from the blood. A research team wanted to 
investigate the effectiveness of the different modes of delivery of these drugs. 
 
The team set up an investigation to compare the drugs in injectable form with the orally ingested 
form. The team conducted their investigation on a sample of 53 beta (β) thalassemia sufferers. The 
participants were divided into four groups. The participants in each group had daily treatments 
lasting one month. The groups were: 
 
Group A – 14 participants who received the injectable drug 
Group B – 13 participants who received an inactive injectable drug 
Group C – 13 participants who received the orally ingested drug 
Group D – 13 participants who received an inactive oral drug. 
 
(a) Propose an hypothesis for the study described above. (1 mark) 
 

 
 
(b) Why were both groups B and D required for this study? (3 marks) 
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(c) Identify a variable that was controlled in the study. (1 mark) 
 

 
 
(d) Describe the data the researchers would need to collect and when they should collect the data. 
(3 marks) 
 

 
 
(e) Outline the cause of alpha (α) and beta (β) thalassemia and identify what makes each type of 
thalassemia different. (3 marks) 
 

 
 
(f) Alpha (α) and beta (β) thalassemia display the same inheritance pattern but can have differing 
effects on the gene pool of a population. Justify this statement. (5 marks) 
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2019 
Section 2 
Question 

39 
 

Gene pools 

A genetic condition which is often associated with the Founder Effect is Tay Sach’s disease. The 
disease occurs in much higher incidence among Ashkenazi Jews and members of the Cajun 
community of Louisiana. 
 
(a) Explain how the Founder Effect could account for the occurrence of Tay Sach’s disease in these 
populations. (4 marks) 
 

 
 
Although Tay Sach’s disease is fatal, the allele has been maintained in gene pools. This is believed 
to be because it provides a heterozygote advantage. 
 
(b) (i) What is meant by the term ‘heterozygote advantage’? (2 marks) 
 

 
 

(ii) Identify the heterozygote advantage that Tay Sach’s is believed to provide. (1 mark) 
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Marking Guide – Section 3 
 

2020 
Section 3 
Question 

41 
 

Gene pools 

Many scientists propose that one day humans could colonise and live on Mars. This idea presents 
numerous challenges to human survival. One such challenge focuses on genetics and evolutionary 
processes. 
 
(a) If in the future a group of 50 humans was selected to colonise Mars, over time this group could 
be at risk of becoming an example of the Founder Effect and, potentially, speciation. Justify this 
statement by explaining how the evolutionary mechanisms of both the Founder Effect and 
speciation could apply to this scenario. (13 marks) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Unit 4 – Gene pools – Marking Guide – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 271 

(b) If this hypothetical group of 50 humans was to colonise Mars, it would be advisable to obtain 
DNA sequences of the individuals as part of the selection process. Define the term ‘DNA 
sequencing’ and name and explain the method by which a DNA sequence is obtained today. (7 
marks) 
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2019 
Section 3 
Question 

42 
 

Gene pools 

The Sentinelese are an indigenous people who inhabit North Sentinel Island in the Bay of Bengal in 
India. They refuse to have contact with any other groups of humans and are one of the world’s last 
uncontacted peoples. Their skin colour is described as ‘dark, shining black’. 
 
(a) Explain how the process of natural selection can lead to a particular phenotype becoming 
prevalent in a population. (10 marks) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Unit 4 – Gene pools – Marking Guide – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 273 

The Sentinelese people come into regular contact with pathogens in their forest environment. If a 
pathogen manages to breach the external defence mechanisms, the body will respond with the non-
specific inflammation response. 
 
(b) Define what is meant by ‘non-specific’ immune response, list the signs of inflammation and 
describe the process of inflammation. (10 marks) 
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Unit 4 – Evidence for evolution 
 
Section 1 
 

2023 
Section 1 

Question 2 
 

Evidence 
for 

evolution 

DNA sequencing provides evidence for evolution by demonstrating 
 
(a) the degree of similarity of a genome between different species. 
(b) the shared ancestry of species through similarities in anatomical structure. 
(c) precisely how and when species evolved from one another. 
(d) whether species shared the same base pairs in their DNA molecule. 

 
2023 

Section 1 
Question 6 

 
Evidence 

for 
evolution 

In a polymerase chain reaction, the process by which new nucleotides are added is known as 
 
(a) priming. 
(b) denaturation. 
(c) extension. 
(d) annealing. 

 
2023 

Section 1 
Question 

14 
 

Evidence 
for 

evolution 

The polymerase chain reaction process begins by targeting the specific sequence of DNA that is 
required for amplification. Which of the following is required to indicate the correct starting point for 
adding nucleotides? 
 
(a) DNA polymerase 
(b) RNA polymerase 
(c) DNA primers 
(d) DNA ligase 

 
2023 

Section 1 
Question 

17 
 

Evidence 
for 

evolution 

How can radioisotopes be used to date volcanic rocks? 
 
The 
 
(a) depth of index fossils found below the surface can be measured. 
(b) amounts of potassium-40 and argon can be measured. 
(c) amounts of carbon-14 and nitrogen can be measured. 
(d) depth of rocks below the surface can be measured. 
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2023 
Section 1 
Question 

25-26 
 

Evidence 
for 

evolution 

Questions 25 and 26 refer to the diagram shown below. 
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25. The study of rock layers, like those shown in the diagram above, to help date fossils is known as 
 
(a) correlation. 
(b) stratigraphy. 
(c) deposition. 
(d) superposition. 
 
 
26. Which of the following correctly identifies the youngest and oldest rock layers that can be 
seen in the diagram above? 
 

 
 

 
2023 

Section 1 
Question 

28 
 

Evidence 
for 

evolution 

The role of gel electrophoresis in generating a DNA sequence can best be described as a process 
that 
 
(a) amplifies the DNA sample to ensure enough material is available for sequencing. 
(b) divides the DNA into singular nucleotide segments so that a sequence can be visible in the gel. 
(c) separates the different lengths of DNA so one can determine the sequence of nucleotides. 
(d) magnifies the DNA so one can observe the DNA sequence in the gel. 
 

 
2022 

Section 1 
Question 4 

 
Evidence 

for 
evolution 

Question 4 refers to the diagram shown below, which represents the temperature changes during 
the polymerase chain reaction (PCR) process. 
 

 
 
Which of the following identifies the three stages in PCR correctly? 
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2022 
Section 1 

Question 5 
 

Evidence 
for 

evolution 

A fossil can be defined as a 
 
(a) preserved trace of an object that can support evolutionary relationships.  
(b) bone that has been preserved and can be dated to show evolutionary relationships.  
(c) buried artefact made by humans that supports human evolutionary relationships.  
(d) preserved trace of a previously living organism that supports evolutionary relationships. 

 
2022 

Section 1 
Question 9 

 
Evidence 

for 
evolution 

Which of the following lists includes only relative dating methods?  
 
(a) index fossils, radiocarbon dating, correlation of rock strata  
(b) stratigraphy, correlation of rock strata, index fossils  
(c) radiocarbon dating, stratigraphy, principle of superposition  
(d) principle of superposition, stratigraphy, potassium argon dating 

 
2022 

Section 1 
Question 

16 
 

Evidence 
for 

evolution 

According to the phylogenetic tree, the closest evolutionary relationship between Homo sapiens and 
a non Homo species is the  
 
(a) Eastern Gorilla.  
(b) Eastern Chimpanzee.  
(c) Homo habilis.  
(d) Bonobo. 

 
2022 

Section 1 
Question 

25 
 

Evidence 
for 

evolution 

A scientist used the potassium-argon dating method to determine the age of a sample. This type of 
dating involves comparing the amount of  
 
(a) Argon-40 and Potassium-40 to the remaining Calcium-40.  
(b) Potassium-41 remaining in the sample to the amount of Argon-41.  
(c) Argon-40 in the sample to the remaining amount of Potassium-40. 
(d) Argon-40 and Calcium-40 to the remaining Potassium-41. 

 
2022 

Section 1 
Question 

27 
 

Evidence 
for 

evolution 

Question 27 refers to the diagram shown below, which represents an area of study related to 
Human Biology. 
 

 
 
The area of study shown as X is best described as  
(a) comparative genomics.  
(b) biotechnology.  
(c) comparative biochemistry.  
(d) bioinformatics. 
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2021 
Section 1 

Question 6 
 

Evidence 
for 

evolution 

Comparative genomics refers to research in which 
 
(a) the complete DNA sequence of an organism is compared to one of another species.  
(b) computerised data on the molecular structure of the genome of a species is analysed.  
(c) chromosomes are extracted and gene sequences of a species are mapped.  
(d) proteins, RNA and DNA of one species are compared to that of another species. 

 
2021 

Section 1 
Question 

18 
 

Evidence 
for 

evolution 

Shown below is a list of steps involved in gel electrophoresis and some incorrect statements that 
could be associated with the process. 
 
I. DNA moves from positive to negative electrode. 
II. An electric current is passed through the gel. 
III. DNA pieces are placed at one end of the gel. 
IV. DNA moves from negative to positive electrode. 
V. Smaller pieces of DNA move faster through the gel. 
VI. DNA bands form. 
VII. Larger pieces of DNA move faster through the gel. 
 
Which of the following orders the steps of gel electrophoresis correctly? 
(a) III – II – IV – V – VI 
(b) II – III – I – V – VI 
(c) II – III – IV – VII – VI 
(d) III – II – I – VII – VI 

 
2021 

Section 1 
Question 

20 
 

Evidence 
for 

evolution 

A limitation of potassium-argon dating is that it 
 
(a) does not provide an absolute date, only a relative one. 
(b) can only date organic material younger than 70 000 years. 
(c) does not provide a good statistical measure of the age of an artefact. 
(d) can only date rocks older than 100 000 years. 

 
2020 

Section 1 
Question 2 

 
Evidence 

for 
evolution 

Question 2 refers to the following diagram. 
 

 
 
The two layers which are of similar age are 
 
(a) Australia 2, Europe A. 
(b) Australia 1, Europe C. 
(c) Australia 4, Europe A. 
(d) Australia 3, Europe B. 
 

 
  



Unit 4 – Evidence for evolution – Section 1 
Essential Insight Exam Guide – 2025 Edition – Page 278 

2020 
Section 1 
Question  

5-6 
 

Evidence 
for 

evolution 

Questions 5 and 6 refer to the diagram shown below. 
 

 
 
5. The correct names for the three stages shown in the diagram are 

 
 
6. Which of the following describes correctly the temperature changes between Stage 1 and Stage 2 
needed for the process to occur?  
 
Initial reaction occurs at 
 
(a) 65 °C and is heated to 96 °C. 
(b) 72 °C and is cooled to 40 °C. 
(c) 96 °C and is cooled to 60 °C. 
(d) 55 °C and is heated to 72 °C. 

 
2020 

Section 1 
Question 

15 
 

Evidence 
for 

evolution 

Which one of the following statements explains correctly why fossils younger than 100 000 years 
cannot be dated with the potassium argon method? 
 
(a) Rocks younger than 100 000 years have too much argon-40 for accurate dating to be 
undertaken.  
(b) The half-life of potassium-40 is long and there is not enough argon-40 to measure until 100 000 
years.  
(c) The normal proportion of potassium-40 to argon-40 in the rock specimens is not known before 
100 000 years ago.  
(d) Before 100 000 years there is no argon-40 found in the rock specimens for dating. 

 
2020 

Section 1 
Question 

18 
 

Evidence 
for 

evolution 

Which of the following would involve studying vestigial organs and homologous structures to 
determine evolutionary relationships?  
 
(a) comparative studies of embryology  
(b) comparative genomics  
(c) comparative anatomy  
(d) comparative studies of DNA 
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2020 
Section 1 
Question 

25 
 

Evidence 
for 

evolution 

Which field of research would be best described as involving the comparison of genetic sequences 
of two species to establish the degree of evolutionary relatedness? 
 
(a) bioinformatics  
(b) comparative biochemistry  
(c) comparative genomics  
(d) palaeontology 

 
2020 

Section 1 
Question 

28 
 

Evidence 
for 

evolution 

The following is a list of statements associated with fossils and fossil formation. 
 
I. Specimens need to be protected from decay by micro-organisms. 
II. Fossils may be destroyed by human activity and earth movements. 
III. Archaeologists may be looking in the wrong place. 
IV. Specimens need to be buried rapidly. 
V. Fossils need to be left undisturbed for a long time. 
 
Which of the statements are correct reasons for it being difficult to locate fossils? 
 
(a) I, II and III 
(b) II and III 
(c) II, III and IV 
(d) IV and V 

 
2019 

Section 1 
Question 4 

 
Evidence 

for 
evolution 

In gel electrophoresis, DNA moves 
 
(a) toward the positive electrode. 
(b) toward the negative electrode. 
(c) further when the fragments are larger. 
(d) faster when the gel is denser. 

 
2019 

Section 1 
Question 

15 
 

Evidence 
for 

evolution 

Question 15 refers to the diagram shown below. 
 

 
 
In this phylogenetic tree, which two species possess the greatest difference? 
 
(a) V and W 
(b) Y and Z 
(c) W and Z 
(d) X and Y 
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Section 2 
 

2023 
Section 2 
Question 

33 
 

Evidence 
for 

evolution 

The following question refers to the image shown below of a trilobite, a group of arthropods that 
existed on Earth 300 million years ago, before becoming extinct around 250 million years ago. 
 

 
 
(a) The trilobite is considered an index fossil. Complete the table below, to identify two features a 
fossil must have to be considered an index fossil and state why each feature is necessary to meet 
index fossil requirements. (4 marks) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Unit 4 – Evidence for evolution – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 281 

(b) Describe two factors that improve the chances that an organism will become a fossil. (4 marks) 
 
One: 

 
 

 
 

 
 

 
Two: 

 
 

 
 

 
 

 
(c) In a stratum that contained trilobite fossils, a modern human skull was also located. Outline two 
ways in which this could have occurred. (2 marks) 
 
One: 

 
 

 
Two: 

 
 

 
 
(d) Suggest how a scientist would determine an absolute date for an anatomically-modern human. 
(4 marks) 
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2022 
Section 2 
Question 

32 
 

Evidence 
for 

evolution 

The following question refers to the diagram shown below, which represents various skull and teeth 
profiles. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

The diagram depicts four skull specimens with graphics of the relative brain sizes and teeth profiles 
that belong to each of the skulls. Note: the teeth profiles do not necessarily match the skulls and 
brain sizes shown above them. 
 
(a) Identify the names of the two types of mammalian teeth that are shown in the teeth profile part of 
the diagram. (2 marks) 
 
 
One: 

 
 
Two 

 
 
(b) State the letter of the tooth profile that matches correctly the skull as shown in the diagram. (2 
marks) 
 
 
Skull 2: 

 
 
Skull 4: 

 
 
(c) Using the diagram on page 16, identify three hominid evolutionary trends shown in the jaws and 
teeth. (3 marks) 
 
 
One: 

 
 

 
 
Two: 

 
 

 
 
Three: 
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(d) Explain how an index fossil can be used to date another fossil. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
(e) ‘Homo sapiens could, in a future setting, be an excellent example of an index fossil. All other 
known hominin species would be poor index fossils.’ Justify this statement. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
Gaps in the fossil record could potentially mean that our current conclusions about evolutionary 
pathways are flawed. 
 
(f) (i) One reason why gaps in the fossil record exist is that conditions for fossil formation are very 
specific. Complete the table below, describing each specific condition needed for fossil formation. (4 
marks) 
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(ii) Apart from the conditions listed in part (f)(i), describe two other reasons why gaps in the fossil 
record exist. (4 marks) 
 
 
One: 

 
 

 
 

 
 

 
 
Two: 

 
 

 
 

 
 

 
 

 
2021 

Section 2 
Question 

33 
 

Evidence 
for 

evolution 

The following question refers to the jaw diagram shown below. 
 

 
 
(a) Is the jaw pictured from a great ape or a human? Justify your answer by identifying one feature 
that supports your conclusion. (2 marks) 
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(b) The evolution from great ape to human has involved several changes to the cranium. For the 
following cranial features, contrast great ape and human craniums. (3 marks) 
 
 
Brow ridges: 

 
 

 
 
Facial profile: 

 
 

 
 
Foramen magnum: 

 
 

 
 
(c) With hominins becoming bipedal there were several changes to their hands and feet. Describe 
what these changes were and how they contributed to bipedalism and mobility of their digits. (6 
marks) 
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2020 

Section 2 
Question 

35 
 

Evidence 
for 

evolution 

The image below depicts a possible settlement pattern for the previously uninhabited Polynesian 
islands. 
 

 
 
(a) In relation to the following, describe the effect on the gene pools each time a small group of 
people settle onto a new Polynesian island. 
 
(i) Gene flow: (2 marks) 
 
 

 
 

 
 

 
 

 
 
(ii) Impact of selection pressures on alleles: (3 marks) 
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Recent genetic studies have indicated that modern-day Polynesians are descendants of people who 
lived on the island of Taiwan, off the coast of China, approximately 5000 years ago. In one study, 
the DNA from the skeletons of four ancient Polynesian women, dated between 2300 to 3100 years 
ago, was analysed. An absolute date for the skeletons was calculated using radiocarbon dating. 
 
(b) (i) Identify two reasons why radiocarbon dating was an appropriate method for determining the 
age of the Polynesian skeletons. (2 marks) 
 
One: 

 
 

 
Two: 

 
 

 
 
(ii) Describe how radiocarbon dating works to determine the age of a fossil. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
(c) A fossil of a human skeleton was found in Australia. Can the Polynesian fossil be used to provide 
a relative date for the Australian skeleton? Provide a reason for your answer. (2 marks) 
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2019 
Section 2 
Question 

37 
 

Evidence 
for 

evolution 

Embryos generated by in vitro fertilisation (IVF) are screened for suitability for implantation. This 
involves isolating a few cells from the early embryos, amplifying the DNA regions of interest from 
those cells and performing DNA sequencing. 
 
(a) (i) Identify the biotechnology application used to amplify the DNA regions of interest. (1 mark) 
 
 

 
 
(ii) List the three stages involved in this biotechnology application. (3 marks) 
 
One: 

 
Two: 

 
Three: 

 
(b) What is DNA sequencing? (1 mark) 
 
 

 
 

 
(c) State two ways in which the genomic information obtained by DNA sequencing of the embryo 
cells could be useful. (2 marks) 
 
One: 

 
 

 
Two: 

 
 

 
Personal genomic tests are now accessible by Australians from online medical companies. 
 
(d) Propose three ethical considerations when accessing personal genome information. (3 marks) 
 
 
One: 

 
 

 
Two: 

 
 

 
Three: 
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2019 
Section 2 
Question 

40 
 

Evidence 
for 

evolution 

At the Madjedbebe rock shelter in Kakadu (Northern Territory), archaeologists recently extracted 
several Aboriginal artefacts. These included hatchets, tools for seed grinding and ochre crayons 
used to make pigment. Through a range of techniques, the artefacts were dated at about 65 000 
years old. 
 
The diagram below shows a cross-section of the rock strata at the excavation site. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

Artefacts at Madjedbebe were found in the oldest rock strata layer. 
 
(a) According to the diagram above, state which rock strata layer 1, 2 or 3 would the artefacts have 
been found by archaeologists. (1 mark) 
 
 

 
 
(b) Name the relative dating method used to identify the oldest and youngest layers from rock strata 
and explain how this dating method is applied. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
Archaeologists did not only use relative dating. 
 
(c) Identify the evidence that supports this statement and outline why they used more than one 
dating method. (2 marks) 
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Section 3 
 

2023 
Section 3 
Question 

40 
 

Evidence 
for 

evolution 

Phylogenetic trees are essential tools used in understanding evolutionary pathways. Below are two 
possible phylogenetic trees for hominin evolution. 
 

 
 
(a) Recall the evidence that phylogenetic trees illustrate. (4 marks)  
 
(b) Compare the information about hominin evolution that can be deduced from what is depicted in 
the two phylogenetic trees. (10 marks)  
 
(c) Explain how the inclusion of the terms ‘Homo’, ‘Australopithecus’ or ‘Paranthropus’ in a species 
provides information about hominin evolution and identify the skull feature that distinguishes a 
Paranthropus specimen from the others. (6 marks) 
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Marking Guide – Section 1 
 

2023 
Section 1 

Question 2 
 

Evidence 
for 

evolution 

DNA sequencing provides evidence for evolution by demonstrating 
 
(a) the degree of similarity of a genome between different species. – Answer 
(b) the shared ancestry of species through similarities in anatomical structure. 
(c) precisely how and when species evolved from one another. 
(d) whether species shared the same base pairs in their DNA molecule. 

 
2023 

Section 1 
Question 6 

 
Evidence 

for 
evolution 

In a polymerase chain reaction, the process by which new nucleotides are added is known as 
 
(a) priming. 
(b) denaturation. 
(c) extension. – Answer 
(d) annealing. 

 
2023 

Section 1 
Question 

14 
 

Evidence 
for 

evolution 

The polymerase chain reaction process begins by targeting the specific sequence of DNA that is 
required for amplification. Which of the following is required to indicate the correct starting point for 
adding nucleotides? 
 
(a) DNA polymerase 
(b) RNA polymerase 
(c) DNA primers – Answer 
(d) DNA ligase 

 
2023 

Section 1 
Question 

17 
 

Evidence 
for 

evolution 

How can radioisotopes be used to date volcanic rocks? 
 
The 
 
(a) depth of index fossils found below the surface can be measured. 
(b) amounts of potassium-40 and argon can be measured. – Answer 
(c) amounts of carbon-14 and nitrogen can be measured. 
(d) depth of rocks below the surface can be measured. 

 
2023 

Section 1 
Question 

25-26 
 

Evidence 
for 

evolution 

Questions 25 and 26 refer to the diagram shown below. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

 
25. The study of rock layers, like those shown in the diagram above, to help date fossils is known as 
 
(a) correlation. 
(b) stratigraphy. – Answer 
(c) deposition. 
(d) superposition. 
 
 
26. Which of the following correctly identifies the youngest and oldest rock layers that can be 
seen in the diagram above? 
 

 
 
Answer is c. 
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2023 
Section 1 
Question 

28 
 

Evidence 
for 

evolution 

The role of gel electrophoresis in generating a DNA sequence can best be described as a process 
that 
 
(a) amplifies the DNA sample to ensure enough material is available for sequencing. 
(b) divides the DNA into singular nucleotide segments so that a sequence can be visible in the gel. 
(c) separates the different lengths of DNA so one can determine the sequence of nucleotides. 
– Answer 
(d) magnifies the DNA so one can observe the DNA sequence in the gel. 
 

 
 

2022 
Section 1 

Question 4 
 

Evidence 
for 

evolution 

Question 4 refers to the diagram shown below, which represents the temperature changes during 
the polymerase chain reaction (PCR) process. 
 

 
 
Which of the following identifies the three stages in PCR correctly? 
 

 
 
Answer is a. 

 
2022 

Section 1 
Question 5 

 
Evidence 

for 
evolution 

A fossil can be defined as a 
 
(a) preserved trace of an object that can support evolutionary relationships.  
(b) bone that has been preserved and can be dated to show evolutionary relationships.  
(c) buried artefact made by humans that supports human evolutionary relationships.  
(d) preserved trace of a previously living organism that supports evolutionary relationships. 
– Answer 

 
2022 

Section 1 
Question 9 

 
Evidence 

for 
evolution 

Which of the following lists includes only relative dating methods?  
 
(a) index fossils, radiocarbon dating, correlation of rock strata  
(b) stratigraphy, correlation of rock strata, index fossils – Answer 
(c) radiocarbon dating, stratigraphy, principle of superposition  
(d) principle of superposition, stratigraphy, potassium argon dating 
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2022 
Section 1 
Question 

16 
 

Evidence 
for 

evolution 

According to the phylogenetic tree, the closest evolutionary relationship between Homo sapiens and 
a non Homo species is the  
 
(a) Eastern Gorilla.  
(b) Eastern Chimpanzee.  
(c) Homo habilis.  
(d) Bonobo. – Answer 

 
2022 

Section 1 
Question 

25 
 

Evidence 
for 

evolution 

A scientist used the potassium-argon dating method to determine the age of a sample. This type of 
dating involves comparing the amount of  
 
(a) Argon-40 and Potassium-40 to the remaining Calcium-40.  
(b) Potassium-41 remaining in the sample to the amount of Argon-41.  
(c) Argon-40 in the sample to the remaining amount of Potassium-40. – Answer 
(d) Argon-40 and Calcium-40 to the remaining Potassium-41. 

 
2022 

Section 1 
Question 

27 
 

Evidence 
for 

evolution 

Question 27 refers to the diagram shown below, which represents an area of study related to 
Human Biology. 
 

 
 
The area of study shown as X is best described as  
(a) comparative genomics.  
(b) biotechnology.  
(c) comparative biochemistry.  
(d) bioinformatics. – Answer 

 
2021 

Section 1 
Question 6 

 
Evidence 

for 
evolution 

Comparative genomics refers to research in which 
 
(a) the complete DNA sequence of an organism is compared to one of another species. – 
Answer 
(b) computerised data on the molecular structure of the genome of a species is analysed.  
(c) chromosomes are extracted and gene sequences of a species are mapped.  
(d) proteins, RNA and DNA of one species are compared to that of another species. 
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2021 
Section 1 
Question 

18 
 

Evidence 
for 

evolution 

Shown below is a list of steps involved in gel electrophoresis and some incorrect statements that 
could be associated with the process. 
 
I. DNA moves from positive to negative electrode. 
II. An electric current is passed through the gel. 
III. DNA pieces are placed at one end of the gel. 
IV. DNA moves from negative to positive electrode. 
V. Smaller pieces of DNA move faster through the gel. 
VI. DNA bands form. 
VII. Larger pieces of DNA move faster through the gel. 
 
Which of the following orders the steps of gel electrophoresis correctly? 
(a) III – II – IV – V – VI – Answer 
(b) II – III – I – V – VI 
(c) II – III – IV – VII – VI 
(d) III – II – I – VII – VI 

 
2021 

Section 1 
Question 

20 
 

Evidence 
for 

evolution 

A limitation of potassium-argon dating is that it 
 
(a) does not provide an absolute date, only a relative one. 
(b) can only date organic material younger than 70 000 years. 
(c) does not provide a good statistical measure of the age of an artefact. 
(d) can only date rocks older than 100 000 years. – Answer 

 
2020 

Section 1 
Question 2 

 
Evidence 

for 
evolution 

Question 2 refers to the following diagram. 
 

 
 
The two layers which are of similar age are 
 
(a) Australia 2, Europe A. 
(b) Australia 1, Europe C. – Answer 
(c) Australia 4, Europe A. 
(d) Australia 3, Europe B. 
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2020 
Section 1 
Question  

5-6 
 

Evidence 
for 

evolution 

Questions 5 and 6 refer to the diagram shown below. 
 

 
 
5. The correct names for the three stages shown in the diagram are 

 
 
Answer is d. 
 
6. Which of the following describes correctly the temperature changes between Stage 1 and Stage 2 
needed for the process to occur?  
 
Initial reaction occurs at 
 
(a) 65 °C and is heated to 96 °C. 
(b) 72 °C and is cooled to 40 °C. 
(c) 96 °C and is cooled to 60 °C. – Answer 
(d) 55 °C and is heated to 72 °C. 

 
2020 

Section 1 
Question 

15 
 

Evidence 
for 

evolution 

Which one of the following statements explains correctly why fossils younger than 100 000 years 
cannot be dated with the potassium argon method? 
 
(a) Rocks younger than 100 000 years have too much argon-40 for accurate dating to be 
undertaken.  
(b) The half-life of potassium-40 is long and there is not enough argon-40 to measure until 
100 000 years. – Answer 
(c) The normal proportion of potassium-40 to argon-40 in the rock specimens is not known before 
100 000 years ago.  
(d) Before 100 000 years there is no argon-40 found in the rock specimens for dating. 

 
2020 

Section 1 
Question 

18 
 

Evidence 
for 

evolution 

Which of the following would involve studying vestigial organs and homologous structures to 
determine evolutionary relationships?  
 
(a) comparative studies of embryology  
(b) comparative genomics  
(c) comparative anatomy – Answer 
(d) comparative studies of DNA 
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2020 
Section 1 
Question 

25 
 

Evidence 
for 

evolution 

Which field of research would be best described as involving the comparison of genetic sequences 
of two species to establish the degree of evolutionary relatedness? 
 
(a) bioinformatics  
(b) comparative biochemistry  
(c) comparative genomics  – Answer 
(d) palaeontology 

 
2020 

Section 1 
Question 

28 
 

Evidence 
for 

evolution 

The following is a list of statements associated with fossils and fossil formation. 
 
I. Specimens need to be protected from decay by micro-organisms. 
II. Fossils may be destroyed by human activity and earth movements. 
III. Archaeologists may be looking in the wrong place. 
IV. Specimens need to be buried rapidly. 
V. Fossils need to be left undisturbed for a long time. 
 
Which of the statements are correct reasons for it being difficult to locate fossils? 
 
(a) I, II and III 
(b) II and III – Answer 
(c) II, III and IV 
(d) IV and V 

 
2019 

Section 1 
Question 4 

 
Evidence 

for 
evolution 

In gel electrophoresis, DNA moves 
 
(a) toward the positive electrode. – Answer 
(b) toward the negative electrode. 
(c) further when the fragments are larger. 
(d) faster when the gel is denser. 

 
2019 

Section 1 
Question 

15 
 

Evidence 
for 

evolution 

Question 15 refers to the diagram shown below. 
 

 
 
In this phylogenetic tree, which two species possess the greatest difference? 
 
(a) V and W 
(b) Y and Z 
(c) W and Z – Answer 
(d) X and Y 
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Marking Guide – Section 2 
 

2023 
Section 2 
Question 

33 
 

Evidence 
for 

evolution 

The following question refers to the image shown below of a trilobite, a group of arthropods that 
existed on Earth 300 million years ago, before becoming extinct around 250 million years ago. 
 

 
 
(a) The trilobite is considered an index fossil. Complete the table below, to identify two features a 
fossil must have to be considered an index fossil and state why each feature is necessary to meet 
index fossil requirements. (4 marks) 
 

 
 
(b) Describe two factors that improve the chances that an organism will become a fossil. (4 marks) 
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(c) In a stratum that contained trilobite fossils, a modern human skull was also located. Outline two 
ways in which this could have occurred. (2 marks) 
 

 
 
(d) Suggest how a scientist would determine an absolute date for an anatomically-modern human. 
(4 marks) 
 

 
 

 
2022 

Section 2 
Question 

32 
 

Evidence 
for 

evolution 

The following question refers to the diagram shown below, which represents various skull and teeth 
profiles. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

The diagram depicts four skull specimens with graphics of the relative brain sizes and teeth profiles 
that belong to each of the skulls. Note: the teeth profiles do not necessarily match the skulls and 
brain sizes shown above them. 
 
(a) Identify the names of the two types of mammalian teeth that are shown in the teeth profile part of 
the diagram. (2 marks) 
 

 
 
(b) State the letter of the tooth profile that matches correctly the skull as shown in the diagram. (2 
marks) 
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(c) Using the diagram on page 16, identify three hominid evolutionary trends shown in the jaws and 
teeth. (3 marks) 
 

 
 
(d) Explain how an index fossil can be used to date another fossil. (3 marks) 
 

 
 
(e) ‘Homo sapiens could, in a future setting, be an excellent example of an index fossil. All other 
known hominin species would be poor index fossils.’ Justify this statement. (3 marks) 
 

 
 
Gaps in the fossil record could potentially mean that our current conclusions about evolutionary 
pathways are flawed. 
 
(f) (i) One reason why gaps in the fossil record exist is that conditions for fossil formation are very 
specific. Complete the table below, describing each specific condition needed for fossil formation. (4 
marks) 
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(ii) Apart from the conditions listed in part (f)(i), describe two other reasons why gaps in the fossil 
record exist. (4 marks) 
 

 
 

 
2021 

Section 2 
Question 

33 
 

Evidence 
for 

evolution 

The following question refers to the jaw diagram shown below. 
 

 
 
(a) Is the jaw pictured from a great ape or a human? Justify your answer by identifying one feature 
that supports your conclusion. (2 marks) 
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(b) The evolution from great ape to human has involved several changes to the cranium. For the 
following cranial features, contrast great ape and human craniums. (3 marks) 
 

 
 
(c) With hominins becoming bipedal there were several changes to their hands and feet. Describe 
what these changes were and how they contributed to bipedalism and mobility of their digits. (6 
marks) 
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2020 
Section 2 
Question 

35 
 

Evidence 
for 

evolution 

The image below depicts a possible settlement pattern for the previously uninhabited Polynesian 
islands. 
 

 
 
(a) In relation to the following, describe the effect on the gene pools each time a small group of 
people settle onto a new Polynesian island. 
 
(i) Gene flow: (2 marks) 
 

 
 
(ii) Impact of selection pressures on alleles: (3 marks) 
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Recent genetic studies have indicated that modern-day Polynesians are descendants of people who 
lived on the island of Taiwan, off the coast of China, approximately 5000 years ago. In one study, 
the DNA from the skeletons of four ancient Polynesian women, dated between 2300 to 3100 years 
ago, was analysed. An absolute date for the skeletons was calculated using radiocarbon dating. 
 
(b) (i) Identify two reasons why radiocarbon dating was an appropriate method for determining the 
age of the Polynesian skeletons. (2 marks) 
 

 
 
(ii) Describe how radiocarbon dating works to determine the age of a fossil. (3 marks) 
 

 
 

(c) A fossil of a human skeleton was found in Australia. Can the Polynesian fossil be used to provide 
a relative date for the Australian skeleton? Provide a reason for your answer. (2 marks) 
 

 
 

 
2019 

Section 2 
Question 

37 
 

Evidence 
for 

evolution 

Embryos generated by in vitro fertilisation (IVF) are screened for suitability for implantation. This 
involves isolating a few cells from the early embryos, amplifying the DNA regions of interest from 
those cells and performing DNA sequencing. 
 
(a) (i) Identify the biotechnology application used to amplify the DNA regions of interest. (1 mark) 
 

 
 
(ii) List the three stages involved in this biotechnology application. (3 marks) 
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(b) What is DNA sequencing? (1 mark) 
 

 
 

(c) State two ways in which the genomic information obtained by DNA sequencing of the embryo 
cells could be useful. (2 marks) 
 

 
 
Personal genomic tests are now accessible by Australians from online medical companies. 
 
(d) Propose three ethical considerations when accessing personal genome information. (3 marks) 
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2019 
Section 2 
Question 

40 
 

Evidence 
for 

evolution 

At the Madjedbebe rock shelter in Kakadu (Northern Territory), archaeologists recently extracted 
several Aboriginal artefacts. These included hatchets, tools for seed grinding and ochre crayons 
used to make pigment. Through a range of techniques, the artefacts were dated at about 65 000 
years old. 
 
The diagram below shows a cross-section of the rock strata at the excavation site. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

Artefacts at Madjedbebe were found in the oldest rock strata layer. 
 
(a) According to the diagram above, state which rock strata layer 1, 2 or 3 would the artefacts have 
been found by archaeologists. (1 mark) 
 

 
 
(b) Name the relative dating method used to identify the oldest and youngest layers from rock strata 
and explain how this dating method is applied. (3 marks) 
 

 
 
Archaeologists did not only use relative dating. 
 
(c) Identify the evidence that supports this statement and outline why they used more than one 
dating method. (2 marks) 
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Marking Guide – Section 3 
 

2023 
Section 3 
Question 

40 
 

Evidence 
for 

evolution 

Phylogenetic trees are essential tools used in understanding evolutionary pathways. Below are two 
possible phylogenetic trees for hominin evolution. 
 

 
 
(a) Recall the evidence that phylogenetic trees illustrate. (4 marks)  
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(b) Compare the information about hominin evolution that can be deduced from what is depicted in 
the two phylogenetic trees. (10 marks)  
 

 
 
(c) Explain how the inclusion of the terms ‘Homo’, ‘Australopithecus’ or ‘Paranthropus’ in a species 
provides information about hominin evolution and identify the skull feature that distinguishes a 
Paranthropus specimen from the others. (6 marks) 
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Unit 4 – Hominid evolutionary trends 
 
Section 1 
 

2023 
Section 1 

Question 3 
 

Hominid 
evolutionary 

trends 

Listed below is a series of characteristics found within the primate group. 
 
I. reduction in olfactory centre of brain 
II. non-opposable big toe 
III. bipedal gait 
IV. flat face 
V. pentadactyl limb 
 
Which combination of characteristics makes a hominin different from all other primates? 
 
(a) I and III only 
(b) II and III only 
(c) III, IV and V 
(d) I, III and IV 

 
2023 

Section 1 
Question 15 

 
Hominid 

evolutionary 
trends 

Question 15 refers to the diagram shown below. 
 

 
 
Which of the following statements best describes the similarity in DNA sequences between the 
shown species? 
 
(a) Species D and Species B have more similar DNA sequences than Species D and Species C. 
(b) The DNA sequence is the most similar between Species A and Species D. 
(c) The DNA sequence is the least similar between Species B and Species C. 
(d) Species B and Species C share the most similarities in DNA sequence. 
 

 
2022 

Section 1 
Question 21 

 
Hominid 

evolutionary 
trends 

Which of the following distinguishes correctly between the Paranthropus and Australopithecus 
genera? 
 

 
 
  



Unit 4 – Hominid evolutionary trends – Section 1 
Essential Insight Exam Guide – 2025 Edition – Page 318 

2022 
Section 1 

Question 28 
 

Hominid 
evolutionary 

trends 

An interbreeding population of hominids became geographically separated by a mountain range, 
forming two isolated groups, Y and Z. The two groups were subjected to different environmental 
selection pressures for many generations. After 1000 years, individuals from each group met up 
and formed a new group. 
 
Which of the following observations would indicate that Y was a different species to Z? 
 
(a) they failed to produce fertile children  
(b) their physical appearance was markedly different  
(c) the DNA sequence in their haemoglobin gene was different  
(d) Group Z had a survival advantage over Group Y 

 
2021 

Section 1 
Question 8 

 
Hominid 

evolutionary 
trends 

A student was examining a collection of hominin fossil skulls that were missing their labels. The 
student was asked to identify the skulls based on the skull features they could observe. Below is a 
summary the student made of the observed characteristics of the skulls. 
 
Skull X – a less prognathic jaw than skull Y, but a prominent brow ridge present 
 
Skull Y – smallest cranial capacity of all three skulls, no sagittal crest and a relatively small and 
narrow facial profile 
 
Skull Z – largest cranial capacity of all three skulls, lacks a forehead and occipital bun present 
 
According to the information, hominins X, Y and Z are most likely 
 

 
 

2021 
Section 1 

Question 12 
 

Hominid 
evolutionary 

trends 

Cytochrome C is a ubiquitous protein, meaning it is present in all types of cells. The amino acid 
sequence for Cytochrome C is identical for chimpanzees and humans. Compared to humans, the 
amino acid sequence in Rhesus monkeys shows one difference. 
 
This information suggests that 
 
(a) humans and chimpanzees had a common ancestor.  
(b) humans and chimpanzees evolved at the same time.  
(c) humans evolved from Rhesus monkeys, and chimpanzees evolved from another primate group.  
(d) chimpanzees evolved from Rhesus monkeys, and humans evolved from chimpanzees. 

 
2021 

Section 1 
Question 24 

 
Hominid 

evolutionary 
trends 

Which of the following contains adaptations that contribute to bipedalism? 
 
(a) S-shaped curve, increased size of lumbar vertebrae, centralisation of the foramen magnum 
(b) C-shaped curve, increased size of lumbar vertebrae, centralisation of the foramen magnum 
(c) S-shaped curve, increased size of lumbar vertebrae, long, narrow pelvis 
(d) C-shaped curve, increased size of thoracic vertebrae, centralisation of the foramen magnum 

 
2021 

Section 1 
Question 29 

 
Hominid 

evolutionary 
trends 

Human-made objects associated with the remains of Homo species are best described as 
 
(a) tools. 
(b) artefacts. 
(c) artifices. 
(d) fossils. 
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2020 
Section 1 

Question 7 
 

Hominid 
evolutionary 

trends 

Which of the following correctly lists features associated with the evolutionary trend in primates and 
hominins relating to locomotion?  
 
(a) broader pelvis, increased number of arches in the feet, shorter arm length and opposability of 
the thumb  
(b) narrower pelvis, opposability of the thumb, longer arm length and increased number of curves in 
the spine  
(c) decreased number of curves in the spine, decreased number of arches in the feet, shorter arm 
length and narrower pelvis  
(d) non-opposable big toe, increased number of curves in the spine, increased number of arches in 
the feet and broader pelvis 

 
2020 

Section 1 
Question 30 

 
Hominid 

evolutionary 
trends 

Question 30 refers to the information shown below. 
 

 
 
Primates are believed to have first evolved around 60 million years ago. Ancestral humans are 
believed to have first evolved around 6 million years ago. According to the geological time scale, 
primates and ancestral humans first appear in  
 
(a) the same era but different epochs.  
(b) different eras but the same time periods.  
(c) the same era, period and epoch.  
(d) different eras, periods and epochs. 
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2019 
Section 1 

Question 1 
 

Hominid 
evolutionary 

trends 

A fossil hominid skull has a cranial capacity of 1485 cubic centimetres, large brow ridges and a 
sloping forehead. The skull is probably from a/an  
 
(a) Australopithecus afarensis. 
(b) Homo habilis.  
(c) Homo erectus.  
(d) Homo neanderthalensis. 

 
2019 

Section 1 
Question 5 

 
Hominid 

evolutionary 
trends 

Question 5 refers to the diagram of a volcanic eruption shown below. 
 

 
 
In which region/s would you expect to find the greatest number of preserved fossil specimens? 
 
(a) 1 only 
(b) 2 only 
(c) similar amount in 1 and 2 
(d) similar amount in 2 and 3 

 
2019 

Section 1 
Question 16 

 
Hominid 

evolutionary 
trends 

There are four steps involved in fossilisation and fossil discovery. 
 
I. erosion and exposure of the organism to the surface 
II. death and decay of the soft parts of the organism 
III. permineralisation, where mineral deposits form internal casts of the organism 
IV. deposition of sand and silt layers to cover the organism 
 
The correct order of these events is 
 
(a) I, II, IV and III. 
(b) II, III, IV and I. 
(c) III, II, I and IV. 
(d) II, IV, III and I. 
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Section 2 
 

2023 
Section 2 

Question 34 
 

Hominid 
evolutionary 

trends 

Changes to the cranial capacity of skulls are a distinguishing feature for hominin species. The data 
shown in the table below have been determined by measuring the volume inside the cranium of 
several fossil specimens. 
 

 
 
(a) State which of the cranial capacities from the table above would belong to, (2 marks) 
 
Australopithecus afarensis: 

 
Homo habilis: 

 
(b) Determine whether Hominin E is evolutionarily older or younger than Hominin F. Justify your 
response. (3 marks) 
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(c) Graph the data from the table on page 22 (above) on the grid below. (5 marks) 
 

 
 
(d) Comment on the evolutionary significance for the increase in brain size shown by the data. (3 
marks) 
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Over 7 million years ago, human ancestors climbed trees and walked on four legs when on the 
ground. By 1.8 million years ago, our human ancestors had developed long legs and a fully-bipedal 
gait. 
 
(e) Complete the table below, comparing skeletal structures as they would have been 7 million 
years ago to those that had developed by 1.8 million years ago. (6 marks) 
 

 
 
(f) Outline two ways in which being bipedal helped with hominin survival. (2 marks) 
 
One: 

 
 

 
Two: 
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2021 
Section 2 

Question 37 
 

Hominid 
evolutionary 

trends 

(a) Read the following paragraph and fill in the missing information. (3 marks) 
 
 

 
 
(b) It is thought that the earliest use of tools would have been by australopithecines using sticks and 
stones picked up from the local environment, whereas Homo habilis is the first hominin known to 
have produced tools. 
 
(i) What is the name given to the tools made by Homo habilis? (1 mark) 
 
 

 
 
(ii) Describe how the tools identified in part (b)(i) were made. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(c) Dated fossils of Homo habilis and Homo erectus indicate that they were both present on Earth at 
the same time. List two anatomical differences between the two species. (2 marks) 
 
One: 

 
 

 
 
Two: 
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(d) The graph below shows the average cranial capacity for several hominin fossils graphed against 
the fossils’ age. 
 

 
 
(i) Calculate the difference in cranial capacity between fossils B and E. (1 mark) 
 
 

 
 
(ii) What percentage of fossil D’s cranial capacity would be taken up by that of fossil F? Show your 
working. (3 marks) 
 
 

 
 

 
 

 
 

 
 
(iii) State what hominin species fossil B is most likely from, and propose why, although older, it has 
a greater cranial capacity than fossil A. (2 marks) 
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2020 
Section 2 

Question 38 
 

Hominid 
evolutionary 

trends 

The following questions refer to the phylogenetic tree shown below. 
 

 
 
Complete the following, using the data provided in the phylogenetic tree. 
 
(a) (i) Identify the organism that most recently shared a common ancestor with Australopithecus 
anamensis. (1 mark) 
 
 

 
 
(ii) Select which of the following hominins is most distantly related to modern humans: 
Australopithecus afarensis or Paranthropus boisei. (1 mark) 
 
 

 
(b) Explain how evidence from DNA sequencing can be used to construct a phylogenetic tree. (3 
marks) 
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Homo heidelbergensis had a cranial capacity around 1280 cc. This is much closer to the size of 
modern humans than Homo neanderthalensis. Many researchers believe Homo heidelbergensis is 
in fact the common ancestor to both modern humans and Homo neanderthalensis. 
 
(c) In the space below, redraw the phylogenetic tree on page 30 showing Homo heidelbergensis as 
the common ancestor to modern humans and Homo neanderthalensis and Homo rhodesiensis as 
more distantly related to the other three Homo species on the same branch. (3 marks) 
 
(Note: You do not need to draw the whole tree. Only draw the section of the tree associated with 
the species stated above.) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(d) State two features of a typical Homo neanderthalensis skull that distinguish it from modern 
humans. (2 marks) 
 
One: 

 
Two: 

 
Tools created by some of the hominins mentioned in the phylogenetic tree on page 30 are shown 
below. Note: these tools are not drawn to scale. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(e) (i) Rearrange the tools I to IV in order from oldest to youngest. (1 mark) 
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(ii) The tools display a trend in tool manufacture. State this trend and what it implies about the 
changes to hominin lifestyle. (2 marks) 
 
 

 
 

 
 

 
 

 
 
(iii) Identify which tool was most likely to be made first by Homo erectus. (1 mark) 
 
 

 
(iv) How would hominins have manufactured tool III? (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
2019 

Section 2 
Question 31 

 
Hominid 

evolutionary 
trends 

The diagram below is a representation of tools from the Oldowan tool culture. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) (i) Name the hominid species said to have made and used these tools. (1 mark) 
 
 

 
 
(ii) Identify two ways in which hominids would have used these tools in their daily lives. (2 marks) 
 
 
One: 

 
Two: 
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Shown below are examples of tools made by other hominid species. Note: diagrams are not drawn 
to scale. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(b) Using the information in the diagrams above, complete the table below. (4 marks) 
 

 
 
(c) State two trends that are evident in the manufacturing techniques of tools from early hominids to 
modern humans and outline what these trends indicate about changes in hominid lifestyle. (4 
marks) 
 
One: 

 
 

 
 

 
 

 
 

 
Two: 
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Section 3 
 

2022 
Section 3 

Question 39 
 

Hominid 
evolutionary 

trends 

Fossil remains of the Homo naledi were found in a cave system in South Africa in 2013. They 
showed that this species had a combination of both primitive and modern features. The fossil 
evidence also showed that there was a distinct separation of upper body features adapted for living 
in trees (arboreal life) and lower body features adapted for bipedalism. 
 
A reconstruction of the fossil remains into a complete skeleton and a scan of the footprint from this 
hominin are shown below. 
 

 
 

(a) Describe how the features of Homo naledi shown above support the idea that this hominin was 
both bipedal and arboreal. (12 marks) 
 
(b) Explain the relationship between bipedalism, increasing cranial capacity and tool use seen in the 
hominin group. (8 marks) 
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2022 
Section 3 

Question 40 
 

Hominid 
evolutionary 

trends 

A paleontologist came across a tool artefact during a dig at a location in Europe. During the dig, 
detailed notes, drawings and photographs were recorded for detailed analysis later. 
 
A photograph and sketch of this tool are shown below. 
 

 
 

 
(a) Identify the tool culture and the name of the hominin that produced the tool. Describe how the 
tool would have been manufactured. (6 marks) 
 
(b) Parts of a fossilised skull and jaw were extracted from the site in the rock stratum directly below 
the artefact. Identify and describe the techniques that could be used to give this fossil both a 
relative and an absolute date. (9 marks) 
 
(c) Outline five features the paleontologist would be looking for in the skull if they assumed the 
fossil belonged to the hominin that manufactured the tool shown in the photograph. (5 marks) 
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2021 
Section 3 

Question 41 
 

Hominid 
evolutionary 

trends 

It is estimated that millions of hominins pre-dating the modern Homo sapiens have populated the 
Earth and yet only 6000 individuals are represented in the hominin fossil record. 
 
(a) Explain why there are so few fossils in the fossil record. (10 marks) 
 
(b) Explain, using examples, how the comparative studies of anatomy can be used for the 
construction of phylogenetic trees. (10 marks) 
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2020 
Section 3 

Question 42 
 

Hominid 
evolutionary 

trends 

Species of the genus Homo do not possess the powerful jaw muscles commonly found in the 
genera Australopithecus and Paranthropus. According to the fossil record, this decrease in the size 
of jaw muscles coincided with changes in brain size. Scientists have discovered that both the 
reduction in the size of the jaw muscles and the change in brain size occurred due to mutations. 
 
(a) Describe the various types of mutations, identify the causes and describe how they can occur. 
(15 marks) 
 
(b) Explain how the example of the evolution of the unique hominin jaw illustrates the importance of 
mutations to evolution. (5 marks) 
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2019 
Section 3 

Question 43 
 

Hominid 
evolutionary 

trends 

In 2012, a team of Australian and Chinese scientists discovered the bones of a new human species 
in the Red Deer Cave located in a province of China. Archaeologists retrieved over 30 fossilised 
bones, including three partial skulls, two lower jaws, isolated teeth, rib and limb bones. The fossils 
of this human species, now known as the Red Deer Cave people, were tested and dated at about 
11 500 years old. 
 
(a) State the dating technique used to date the Red Deer Cave fossils and explain why this was the 
most appropriate technique. (4 marks) 
 
 
(b) Describe how bioinformatics and comparative genomics can be used to determine the 
interrelatedness between the Red Deer Cave people and other hominids. (6 marks) 
 
(c) For each of the following five characteristics of the fossilised bones, outline what evidence 
would show how closely related the Red Deer Cave People are to modern humans and state how 
each of these features benefit modern humans. 

• cerebral cortex size 
• prognathism 
• dentition 
• pelvis 
• feet (10 marks) 
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Marking Guide – Section 1 
 

2023 
Section 1 

Question 3 
 

Hominid 
evolutionary 

trends 

Listed below is a series of characteristics found within the primate group. 
 
I. reduction in olfactory centre of brain 
II. non-opposable big toe 
III. bipedal gait 
IV. flat face 
V. pentadactyl limb 
 
Which combination of characteristics makes a hominin different from all other primates? 
 
(a) I and III only 
(b) II and III only – Answer 
(c) III, IV and V 
(d) I, III and IV 

 
2023 

Section 1 
Question 15 

 
Hominid 

evolutionary 
trends 

Question 15 refers to the diagram shown below. 
 

 
 
Which of the following statements best describes the similarity in DNA sequences between the 
shown species? 
 
(a) Species D and Species B have more similar DNA sequences than Species D and Species C. 
(b) The DNA sequence is the most similar between Species A and Species D. 
(c) The DNA sequence is the least similar between Species B and Species C. 
(d) Species B and Species C share the most similarities in DNA sequence. – Answer 
 

 
2022 

Section 1 
Question 21 

 
Hominid 

evolutionary 
trends 

Which of the following distinguishes correctly between the Paranthropus and Australopithecus 
genera? 
 

 
 
Answer is C. 
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2022 
Section 1 

Question 28 
 

Hominid 
evolutionary 

trends 

An interbreeding population of hominids became geographically separated by a mountain range, 
forming two isolated groups, Y and Z. The two groups were subjected to different environmental 
selection pressures for many generations. After 1000 years, individuals from each group met up 
and formed a new group. 
 
Which of the following observations would indicate that Y was a different species to Z? 
 
(a) they failed to produce fertile children – Answer 
(b) their physical appearance was markedly different  
(c) the DNA sequence in their haemoglobin gene was different  
(d) Group Z had a survival advantage over Group Y 

 
2021 

Section 1 
Question 8 

 
Hominid 

evolutionary 
trends 

A student was examining a collection of hominin fossil skulls that were missing their labels. The 
student was asked to identify the skulls based on the skull features they could observe. Below is a 
summary the student made of the observed characteristics of the skulls. 
 
Skull X – a less prognathic jaw than skull Y, but a prominent brow ridge present 
 
Skull Y – smallest cranial capacity of all three skulls, no sagittal crest and a relatively small and 
narrow facial profile 
 
Skull Z – largest cranial capacity of all three skulls, lacks a forehead and occipital bun present 
 
According to the information, hominins X, Y and Z are most likely 
 

 
 
Answer is d. 

 
2021 

Section 1 
Question 12 

 
Hominid 

evolutionary 
trends 

Cytochrome C is a ubiquitous protein, meaning it is present in all types of cells. The amino acid 
sequence for Cytochrome C is identical for chimpanzees and humans. Compared to humans, the 
amino acid sequence in Rhesus monkeys shows one difference. 
 
This information suggests that 
 
(a) humans and chimpanzees had a common ancestor. – Answer 
(b) humans and chimpanzees evolved at the same time.  
(c) humans evolved from Rhesus monkeys, and chimpanzees evolved from another primate group.  
(d) chimpanzees evolved from Rhesus monkeys, and humans evolved from chimpanzees. 

 
2021 

Section 1 
Question 24 

 
Hominid 

evolutionary 
trends 

Which of the following contains adaptations that contribute to bipedalism? 
 
(a) S-shaped curve, increased size of lumbar vertebrae, centralisation of the foramen 
magnum – Answer 
(b) C-shaped curve, increased size of lumbar vertebrae, centralisation of the foramen magnum 
(c) S-shaped curve, increased size of lumbar vertebrae, long, narrow pelvis 
(d) C-shaped curve, increased size of thoracic vertebrae, centralisation of the foramen magnum 

 
2021 

Section 1 
Question 29 

 
Hominid 

evolutionary 
trends 

Human-made objects associated with the remains of Homo species are best described as 
 
(a) tools. 
(b) artefacts. – Answer 
(c) artifices. 
(d) fossils. 
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2020 
Section 1 

Question 7 
 

Hominid 
evolutionary 

trends 

Which of the following correctly lists features associated with the evolutionary trend in primates and 
hominins relating to locomotion?  
 
(a) broader pelvis, increased number of arches in the feet, shorter arm length and opposability of 
the thumb  
(b) narrower pelvis, opposability of the thumb, longer arm length and increased number of curves in 
the spine  
(c) decreased number of curves in the spine, decreased number of arches in the feet, shorter arm 
length and narrower pelvis  
(d) non-opposable big toe, increased number of curves in the spine, increased number of 
arches in the feet and broader pelvis – Answer 

 
2020 

Section 1 
Question 30 

 
Hominid 

evolutionary 
trends 

Question 30 refers to the information shown below. 
 

 
 
Primates are believed to have first evolved around 60 million years ago. Ancestral humans are 
believed to have first evolved around 6 million years ago. According to the geological time scale, 
primates and ancestral humans first appear in  
 
(a) the same era but different epochs. – Answer 
(b) different eras but the same time periods.  
(c) the same era, period and epoch.  
(d) different eras, periods and epochs. 
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2019 
Section 1 

Question 1 
 

Hominid 
evolutionary 

trends 

A fossil hominid skull has a cranial capacity of 1485 cubic centimetres, large brow ridges and a 
sloping forehead. The skull is probably from a/an  
 
(a) Australopithecus afarensis. 
(b) Homo habilis.  
(c) Homo erectus.  
(d) Homo neanderthalensis. – Answer 

 
2019 

Section 1 
Question 5 

 
Hominid 

evolutionary 
trends 

Question 5 refers to the diagram of a volcanic eruption shown below. 
 

 
 
In which region/s would you expect to find the greatest number of preserved fossil specimens? 
 
(a) 1 only 
(b) 2 only – Answer 
(c) similar amount in 1 and 2 
(d) similar amount in 2 and 3 

 
2019 

Section 1 
Question 16 

 
Hominid 

evolutionary 
trends 

There are four steps involved in fossilisation and fossil discovery. 
 
I. erosion and exposure of the organism to the surface 
II. death and decay of the soft parts of the organism 
III. permineralisation, where mineral deposits form internal casts of the organism 
IV. deposition of sand and silt layers to cover the organism 
 
The correct order of these events is 
 
(a) I, II, IV and III. 
(b) II, III, IV and I. 
(c) III, II, I and IV. 
(d) II, IV, III and I. – Answer 

 
  



Unit 4 – Hominid evolutionary trends – Marking Guide – Section 2 
Essential Insight Exam Guide – 2025 Edition – Page 379 

Marking Guide – Section 2 
 

2023 
Section 2 

Question 34 
 

Hominid 
evolutionary 

trends 

Changes to the cranial capacity of skulls are a distinguishing feature for hominin species. The data 
shown in the table below have been determined by measuring the volume inside the cranium of 
several fossil specimens. 
 

 
 
(a) State which of the cranial capacities from the table above would belong to, (2 marks) 
 

 
 
(b) Determine whether Hominin E is evolutionarily older or younger than Hominin F. Justify your 
response. (3 marks) 
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(c) Graph the data from the table on page 22 (above) on the grid below. (5 marks) 
 

 
 
(d) Comment on the evolutionary significance for the increase in brain size shown by the data. (3 
marks) 
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Over 7 million years ago, human ancestors climbed trees and walked on four legs when on the 
ground. By 1.8 million years ago, our human ancestors had developed long legs and a fully-bipedal 
gait. 
 
(e) Complete the table below, comparing skeletal structures as they would have been 7 million 
years ago to those that had developed by 1.8 million years ago. (6 marks) 
 

 
 
(f) Outline two ways in which being bipedal helped with hominin survival. (2 marks) 

 

 
 

 
2021 

Section 2 
Question 37 

 
Hominid 

evolutionary 
trends 

(a) Read the following paragraph and fill in the missing information. (3 marks) 
 
 

 
 
(b) It is thought that the earliest use of tools would have been by australopithecines using sticks and 
stones picked up from the local environment, whereas Homo habilis is the first hominin known to 
have produced tools. 
 
(i) What is the name given to the tools made by Homo habilis? (1 mark) 
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(ii) Describe how the tools identified in part (b)(i) were made. (2 marks) 
 

 
 
(c) Dated fossils of Homo habilis and Homo erectus indicate that they were both present on Earth at 
the same time. List two anatomical differences between the two species. (2 marks) 
 

 
 
(d) The graph below shows the average cranial capacity for several hominin fossils graphed against 
the fossils’ age. 
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(i) Calculate the difference in cranial capacity between fossils B and E. (1 mark) 
 

 
 
(ii) What percentage of fossil D’s cranial capacity would be taken up by that of fossil F? Show your 
working. (3 marks) 
 

 
 
(iii) State what hominin species fossil B is most likely from, and propose why, although older, it has 
a greater cranial capacity than fossil A. (2 marks) 
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2020 
Section 2 

Question 38 
 

Hominid 
evolutionary 

trends 

The following questions refer to the phylogenetic tree shown below. 
 

 
 
Complete the following, using the data provided in the phylogenetic tree. 
 
(a) (i) Identify the organism that most recently shared a common ancestor with Australopithecus 
anamensis. (1 mark) 
 

 
 
(ii) Select which of the following hominins is most distantly related to modern humans: 
Australopithecus afarensis or Paranthropus boisei. (1 mark) 
 

 
 
(b) Explain how evidence from DNA sequencing can be used to construct a phylogenetic tree. (3 
marks) 
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Homo heidelbergensis had a cranial capacity around 1280 cc. This is much closer to the size of 
modern humans than Homo neanderthalensis. Many researchers believe Homo heidelbergensis is 
in fact the common ancestor to both modern humans and Homo neanderthalensis. 
 
(c) In the space below, redraw the phylogenetic tree on page 30 showing Homo heidelbergensis as 
the common ancestor to modern humans and Homo neanderthalensis and Homo rhodesiensis as 
more distantly related to the other three Homo species on the same branch. (3 marks) 
 
(Note: You do not need to draw the whole tree. Only draw the section of the tree associated with 
the species stated above.) 
 

 
 
(d) State two features of a typical Homo neanderthalensis skull that distinguish it from modern 
humans. (2 marks) 
 

 
 
Tools created by some of the hominins mentioned in the phylogenetic tree on page 30 are shown 
below. Note: these tools are not drawn to scale. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(e) (i) Rearrange the tools I to IV in order from oldest to youngest. (1 mark) 
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(ii) The tools display a trend in tool manufacture. State this trend and what it implies about the 
changes to hominin lifestyle. (2 marks) 
 

 
 
(iii) Identify which tool was most likely to be made first by Homo erectus. (1 mark) 
 

 
 

(iv) How would hominins have manufactured tool III? (3 marks) 
 

 
 

 
2019 

Section 2 
Question 31 

 
Hominid 

evolutionary 
trends 

The diagram below is a representation of tools from the Oldowan tool culture. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(a) (i) Name the hominid species said to have made and used these tools. (1 mark) 
 

 
 
(ii) Identify two ways in which hominids would have used these tools in their daily lives. (2 marks) 
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Shown below are examples of tools made by other hominid species. Note: diagrams are not drawn 
to scale. 
 

Copyright restrictions prohibit the release of this SCSA exam material. 
 

(b) Using the information in the diagrams above, complete the table below. (4 marks) 
 

 
 
(c) State two trends that are evident in the manufacturing techniques of tools from early hominids to 
modern humans and outline what these trends indicate about changes in hominid lifestyle. (4 
marks) 
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Marking Guide – Section 3 
 

2022 
Section 3 

Question 39 
 

Hominid 
evolutionary 

trends 

Fossil remains of the Homo naledi were found in a cave system in South Africa in 2013. They 
showed that this species had a combination of both primitive and modern features. The fossil 
evidence also showed that there was a distinct separation of upper body features adapted for living 
in trees (arboreal life) and lower body features adapted for bipedalism. 
 
A reconstruction of the fossil remains into a complete skeleton and a scan of the footprint from this 
hominin are shown below. 
 

 
 

(a) Describe how the features of Homo naledi shown above support the idea that this hominin was 
both bipedal and arboreal. (12 marks) 
 



Unit 4 – Hominid evolutionary trends – Marking Guide – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 389 

 
 
(b) Explain the relationship between bipedalism, increasing cranial capacity and tool use seen in the 
hominin group. (8 marks) 
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2022 
Section 3 

Question 40 
 

Hominid 
evolutionary 

trends 

A paleontologist came across a tool artefact during a dig at a location in Europe. During the dig, 
detailed notes, drawings and photographs were recorded for detailed analysis later. 
 
A photograph and sketch of this tool are shown below. 
 

 
 

 
(a) Identify the tool culture and the name of the hominin that produced the tool. Describe how the 
tool would have been manufactured. (6 marks) 
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(b) Parts of a fossilised skull and jaw were extracted from the site in the rock stratum directly below 
the artefact. Identify and describe the techniques that could be used to give this fossil both a 
relative and an absolute date. (9 marks) 
 

 
 
(c) Outline five features the paleontologist would be looking for in the skull if they assumed the 
fossil belonged to the hominin that manufactured the tool shown in the photograph. (5 marks) 
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2021 
Section 3 

Question 41 
 

Hominid 
evolutionary 

trends 

It is estimated that millions of hominins pre-dating the modern Homo sapiens have populated the 
Earth and yet only 6000 individuals are represented in the hominin fossil record. 
 
(a) Explain why there are so few fossils in the fossil record. (10 marks) 
 

 
 
(b) Explain, using examples, how the comparative studies of anatomy can be used for the 
construction of phylogenetic trees. (10 marks) 
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2020 

Section 3 
Question 42 

 
Hominid 

evolutionary 
trends 

Species of the genus Homo do not possess the powerful jaw muscles commonly found in the 
genera Australopithecus and Paranthropus. According to the fossil record, this decrease in the size 
of jaw muscles coincided with changes in brain size. Scientists have discovered that both the 
reduction in the size of the jaw muscles and the change in brain size occurred due to mutations. 
 
(a) Describe the various types of mutations, identify the causes and describe how they can occur. 
(15 marks) 
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(b) Explain how the example of the evolution of the unique hominin jaw illustrates the importance of 
mutations to evolution. (5 marks) 
 

 
 

 
2019 

Section 3 
Question 43 

 
Hominid 

evolutionary 
trends 

In 2012, a team of Australian and Chinese scientists discovered the bones of a new human species 
in the Red Deer Cave located in a province of China. Archaeologists retrieved over 30 fossilised 
bones, including three partial skulls, two lower jaws, isolated teeth, rib and limb bones. The fossils 
of this human species, now known as the Red Deer Cave people, were tested and dated at about 
11 500 years old. 
 
(a) State the dating technique used to date the Red Deer Cave fossils and explain why this was the 
most appropriate technique. (4 marks) 
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(b) Describe how bioinformatics and comparative genomics can be used to determine the 
interrelatedness between the Red Deer Cave people and other hominids. (6 marks) 
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(c) For each of the following five characteristics of the fossilised bones, outline what evidence 
would show how closely related the Red Deer Cave People are to modern humans and state how 
each of these features benefit modern humans. 

• cerebral cortex size 
• prognathism 
• dentition 
• pelvis 
• feet (10 marks) 
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Unit 3 and 4 – Science Inquiry Skills 
 
Section 1 
 

2021 
Section 1 
Question 

10 
 

Science 
Inquiry 
Skills 

Questions 10 and 11 refer to the information shown below 
 
An experiment was conducted to investigate the effect of a calcium-based diet supplement on 
growth rates in guinea pigs. Fifty young guinea pigs were divided into two equal groups. Guinea pigs 
in Group X were fed a diet containing the supplement; those in Group Y received the same food, but 
without the supplement. Each week the guinea pigs were weighed and their mass recorded. The 
average mass of the guinea pigs in each group over the six-week trial period is shown in the graph 
below. 
 

 
 

10. The independent variable for this experiment would be  
 
(a) amount of calcium consumed. 
(b) time (weeks).  
(c) the supplement. 
(d) Group X. 
 
11. Which of the following would not improve the reliability of this experiment?  
 
(a) increasing the sample size  
(b) duplicating the experiment  
(c) randomly selecting the guinea pigs  
(d) replicating the experiment multiple times 

 
2021 

Section 1 
Question 

30 
 

Science 
Inquiry 
Skills 

One of the ethical considerations that must be adhered to during animal research relates to when 
and how animals can be used. Which of the following is not part of an ethical reason to test on 
animals? 
 
(a) The research has the potential to significantly benefit humans. 
(b) The financial cost of testing on animals is less than humans. 
(c) A minimum number of animals will be used during the study. 
(d) The use of animals is essential and cannot be substituted for. 
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2020 
Section 1 

Question 9 
 

Science 
Inquiry 
Skills 

Eloise wanted to investigate the effect of temperature changes on the basal metabolic rate of rats. 
According to the Australian code of practice for care and use of animals for scientific purposes, 
eighth edition 2013, she must follow the principles of the 3Rs for the ethical and humane care of the 
animals. Which of the following is not one of the 3Rs?  
 
(a) Replacement – that wherever possible one should use alternative approaches that do not use 
animals.  
(b) Reduction – one should use the smallest number of animals possible to achieve the aims and 
statistical design requirements.  
(c) Refinement – one should modify methodology to minimise harm to the animals.  
(d) Repetition – one should repeat the investigative approach to ensure consistent results. 

 
2020 

Section 1 
Question 

16 
 

Science 
Inquiry 
Skills 

The data below refer to heights of individuals in a Year 12 Human Biology class. 
 

 
 
The best graph to represent this data would be 
 
(a) column.  
(b) line.  
(c) scatterplot.  
(d) histogram. 

 
2020 

Section 1 
Question 

21 
 

Science 
Inquiry 
Skills 

A pharmacist has been given the option of providing four generic versions of a drug prescribed by a 
doctor. Which of the following treatment courses would have the lowest cost?  
 
(a) Drug A costs $25.00 for 28 tablets. The standard dose is one tablet twice a day for seven days.  
(b) Drug B costs $30.00 for 100 tablets. The standard dose is one tablet four times a day for 14 
days.  
(c) Drug C costs $25.00 for 28 tablets. The standard dose is one tablet twice a day for five days.  
(d) Drug D costs $20.00 for 14 tablets. The standard dose is one tablet per day for five days. 

 
2019 

Section 1 
Question 

17 
 

Science 
Inquiry 
Skills 

Scientific inquiry is based on the understanding that well-designed experiments will reveal 
information to help support an hypothesis. This process involves keeping certain variables constant 
while adjusting one variable to determine the effect on another variable. The variable that is 
adjusted by the experimenter is called the  
 
(a) measured variable.  
(b) controlled variable.  
(c) dependent variable.  
(d) independent variable. 
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Section 2 
 

2019 
Section 2 
Question 

34 
 

Science 
Inquiry 
Skills 

A group of scientists was investigating the effect of a new form of insulin. Two subjects, both with 
Type 1 diabetes (diabetes mellitus), were asked to drink one litre of glucose solution. Subject A was 
given an injection of the standard insulin. Subject B was given an injection of the new insulin. 
Following the injection their blood glucose levels (BGL) were measured every 10 minutes for one 
hour. The scientists’ computer malfunctioned just before the investigation started. As a result, they 
hand-wrote the measurements on a piece of paper. Their results are reproduced below. 
 

 
 
(a) Construct a scientific table to display these data. (6 marks) 
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(b) In terms of experimental design, the investigation was flawed due to its small sample size. 
Outline the benefit to investigations of having a suitable sample size. (1 mark) 
 
 

 
 

 
 
(c) (i) Were the numerical data collected by the investigators discrete or continuous? (1 mark) 
 
 

 
(ii) What type of graph would they have used to display their data? (1 mark) 
 
 

 
 
(d) Calculate the percentage change in BGL for Subject A from the start of the investigation to their 
peak BGL. Show your workings. (3 marks) 
 
 

 
 

 
 

 
 

 
 

 
 

 
 
(e) In both subjects, the insulin caused a decrease in their BGL. Describe three cellular processes 
that normally occur in response to insulin. (6 marks) 
 
One: 

 
 

 
 

 
 

 
Two: 

 
 

 
 

 
 

 
Three: 

 
 

 
 

 
 

 



Unit 3 and 4 – Science Inquiry Skills – Section 3 
Essential Insight Exam Guide – 2025 Edition – Page 401 

Section 3 
 
There have been no questions on this topic for this section in the exams of recent years. 
 
Marking Guide – Section 1 
 

2021 
Section 1 
Question 

10 
 

Science 
Inquiry 
Skills 

Questions 10 and 11 refer to the information shown below 
 
An experiment was conducted to investigate the effect of a calcium-based diet supplement on 
growth rates in guinea pigs. Fifty young guinea pigs were divided into two equal groups. Guinea pigs 
in Group X were fed a diet containing the supplement; those in Group Y received the same food, but 
without the supplement. Each week the guinea pigs were weighed and their mass recorded. The 
average mass of the guinea pigs in each group over the six-week trial period is shown in the graph 
below. 
 

 
 

10. The independent variable for this experiment would be  
 
(a) amount of calcium consumed. 
(b) time (weeks).  
(c) the supplement. – Answer 
(d) Group X. 
 
11. Which of the following would not improve the reliability of this experiment?  
 
(a) increasing the sample size  
(b) duplicating the experiment  
(c) randomly selecting the guinea pigs  – Answer 
(d) replicating the experiment multiple times 

 
2021 

Section 1 
Question 

30 
 

Science 
Inquiry 
Skills 

One of the ethical considerations that must be adhered to during animal research relates to when 
and how animals can be used. Which of the following is not part of an ethical reason to test on 
animals? 
 
(a) The research has the potential to significantly benefit humans. 
(b) The financial cost of testing on animals is less than humans. – Answer 
(c) A minimum number of animals will be used during the study. 
(d) The use of animals is essential and cannot be substituted for. 
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2020 
Section 1 

Question 9 
 

Science 
Inquiry 
Skills 

Eloise wanted to investigate the effect of temperature changes on the basal metabolic rate of rats. 
According to the Australian code of practice for care and use of animals for scientific purposes, 
eighth edition 2013, she must follow the principles of the 3Rs for the ethical and humane care of the 
animals. Which of the following is not one of the 3Rs?  
 
(a) Replacement – that wherever possible one should use alternative approaches that do not use 
animals.  
(b) Reduction – one should use the smallest number of animals possible to achieve the aims and 
statistical design requirements.  
(c) Refinement – one should modify methodology to minimise harm to the animals.  
(d) Repetition – one should repeat the investigative approach to ensure consistent results. – 
Answer 

 
2020 

Section 1 
Question 

16 
 

Science 
Inquiry 
Skills 

The data below refer to heights of individuals in a Year 12 Human Biology class. 
 

 
 
The best graph to represent this data would be 
 
(a) column.  
(b) line.  
(c) scatterplot.  
(d) histogram. – Answer 

 
2020 

Section 1 
Question 

21 
 

Science 
Inquiry 
Skills 

A pharmacist has been given the option of providing four generic versions of a drug prescribed by a 
doctor. Which of the following treatment courses would have the lowest cost?  
 
(a) Drug A costs $25.00 for 28 tablets. The standard dose is one tablet twice a day for seven days.  
(b) Drug B costs $30.00 for 100 tablets. The standard dose is one tablet four times a day for 14 
days.  
(c) Drug C costs $25.00 for 28 tablets. The standard dose is one tablet twice a day for five days.  
(d) Drug D costs $20.00 for 14 tablets. The standard dose is one tablet per day for five days. – 
Answer 

 
2019 

Section 1 
Question 

17 
 

Science 
Inquiry 
Skills 

Scientific inquiry is based on the understanding that well-designed experiments will reveal 
information to help support an hypothesis. This process involves keeping certain variables constant 
while adjusting one variable to determine the effect on another variable. The variable that is 
adjusted by the experimenter is called the  
 
(a) measured variable.  
(b) controlled variable.  
(c) dependent variable.  
(d) independent variable. – Answer 
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Marking Guide – Section 2 
 

2019 
Section 2 
Question 

34 
 

Science 
Inquiry 
Skills 

A group of scientists was investigating the effect of a new form of insulin. Two subjects, both with 
Type 1 diabetes (diabetes mellitus), were asked to drink one litre of glucose solution. Subject A was 
given an injection of the standard insulin. Subject B was given an injection of the new insulin. 
Following the injection their blood glucose levels (BGL) were measured every 10 minutes for one 
hour. The scientists’ computer malfunctioned just before the investigation started. As a result, they 
hand-wrote the measurements on a piece of paper. Their results are reproduced below. 
 

 
 
(a) Construct a scientific table to display these data. (6 marks) 
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(b) In terms of experimental design, the investigation was flawed due to its small sample size. 
Outline the benefit to investigations of having a suitable sample size. (1 mark) 
 

 
 
(c) (i) Were the numerical data collected by the investigators discrete or continuous? (1 mark) 
 

 
 

(ii) What type of graph would they have used to display their data? (1 mark) 
 

 
 
(d) Calculate the percentage change in BGL for Subject A from the start of the investigation to their 
peak BGL. Show your workings. (3 marks) 
 

 
 
(e) In both subjects, the insulin caused a decrease in their BGL. Describe three cellular processes 
that normally occur in response to insulin. (6 marks) 
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Marking Guide – Section 3 
 
There have been no questions on this topic for this section in the exams of recent years. 


