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15.	 What are features of veins?

Valves Wall

A. present thick 

B. absent thick 

C. absent thin 

D. present thin 

16.	 Which row has the correct information regarding the endocrine system?

Gland Hormone Action

A. pineal melatonin controls circadian rhythm

B. adrenal Epinephrine (adrenaline) controls circadian rhythm

C. adrenal melatonin prepares the body for vigorous activity

D. pineal Epinephrine (adrenaline) prepares the body for vigorous activity

17.	 Which of these structures is most likely to be the effector in a pain reflex arc?

A.	 Grey matter

B.	 Skeletal muscle

C.	 Motor neuron

D.	 Pineal gland

18.	 Which cell type is part of the innate immune system?

A.	 Phagocytes

B.	 B-lymphocytes

C.	 T-lymphocytes

D.	 Helper T-cells
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12. The diagrams represent sections through different axons. Which axon has the slowest speed 
of impulse?

A.

C. D.

B.

13. What occurs during both mitosis and meiosis?

A. Chromatids are held together by microtubules.

B. Homologous chromosomes are separated.

C. Crossing over occurs.

D. Chromatids are separated.

14. The salamander genus Ensatina from California, USA, has evolved several different forms, 
depending on location. Two such forms are shown.

What determines if these forms are members of the same species?

A. Have similar appearance

B. Populations mix freely

C. Produce fertile offspring

D. Can interbreed
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3.	 Scientists used MRI to calculate the speed of transmission of nerve impulses along axons of 
brain neurons.
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(a)	 (i)	 Describe the relationship between speed of transmission and axon diameter.� [1]
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(ii)	 In a similar experiment, scientists determined an R2 value of 0.92.  
Comment on this result.� [2]
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(Question 3 continued)

(b)	 Distinguish between the functions of sensory and motor neurons.� [1]
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(c)	 The transmission of nerve impulses along axons relies on a supply of energy.  
Explain how ATP is adapted to perform this function.� [3]
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1.	 Cyanide, a chemical found in all living organisms, is known to stimulate seed germination in 
many plant species. Cyanide is also known to be an inhibitor of cellular respiration. Freshly 
harvested sunflower (Helianthus annuus) seeds were incubated with hydrogen cyanide for 
different periods of time and then exposed to the conditions required for germination.  
The graph shows the percentage of seeds that had germinated over fourteen days.
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(a)	 State the percentage of seeds that had germinated after 10 days with no hydrogen 
cyanide incubation time.� [1]
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(b)	 Sketch a line on the graph to show what the results for seeds incubated for 60 hours in 
hydrogen cyanide might look like.� [2]

(This question continues on the following page)
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3.	 The neuron is a specialized cell that exhibits a structure important to its function.  
The diagram shows a neuron interacting with a muscle cell.

(a)	 Determine, with a reason, whether this neuron is insulated.� [1]
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(b)	 List two structures that neurons have in common with prokaryotic cells.� [2]
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(c)	 Describe how neurotransmitters are released from a presynaptic neuron membrane.� [3]
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1.	 Dementia is a term used to describe a group of symptoms that are caused by a decline in 
brain function. People with dementia have problems with memory, language and behaviour.

Alzheimer’s disease is the most common cause of dementia. Scientists investigated the 
effect of a drug called donanemab on people with Alzheimer’s disease. They divided them 
into two groups:
	y The treatment group received regular injections of a solution containing donanemab.
	y The control group received regular injections of a solution without donanemab.

The scientists used the Alzheimer’s Disease Rating Scale (ADRS) to measure brain function. 
The lower the score on this scale, the worse the brain function. The scientists calculated the 
mean ADRS score for each group at intervals over 76 weeks. They then calculated the mean 
change from their initial score at the start of the investigation (baseline).

Their results are shown in the graph.
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6.	 The diagram shows a neuron.

(a)	 Identify the structure and function for the part of the neuron labelled X.� [2]
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(b)	 Describe how an excitatory postsynaptic potential is generated.� [3]
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9.	 Which type of protein uses energy from ATP to transfer particles across membranes against a 
concentration gradient?

A.	 Glycoprotein

B.	 Pump protein

C.	 Aquaporin

D.	 Channel protein

10.	 Which specialized cell has the largest volume?

A.	 Egg cell

B.	 Sperm cell

C.	 Red blood cell

D.	 White blood cell

11.	 The image shows a neuron. Which letter shows a dendrite?

A.

B.

C.

D.
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14.	 The image shows the transverse section of a leaf. Which letter identifies the palisade mesophyll?

A.

B.

C.

D.

15.	 What is a property of veins?

A.	 Flexible to allow compression

B.	 Elastic to maintain blood pressure

C.	 Fenestrations for rapid exchange

D.	 Narrow lumen to carry deoxygenated blood

16.	 Which is the receptor in a pain reflex arc?

A.	 Skeletal muscle

B.	 Grey matter of spinal cord

C.	 Pituitary gland

D.	 Sensory nerve ending
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11.	 The conduction velocity of electrical impulses was measured in different myelinated nerve fibres.

Type of nerve fibre Conduction velocity / m s-1

P 3–10

Q 30–70

R 80–110

Which hypothesis would explain the higher conduction velocity of nerve fibre R, compared to nerve 
fibres P and Q?

A.	 It is the longest.

B.	 It has the thinnest myelin sheath.

C.	 It has the largest diameter.

D.	 It has the greatest number of mitochondria.

12.	 Daughter cells usually receive equal amounts of cytoplasm as parent cells undergo cytokinesis. 
Which of the following is an exception?

A.	 Asexual reproduction by budding in yeast

B.	 Bacterial cell division

C.	 Cloning of lymphocytes during an immune response

D.	 Formation of a zygote during fertilization
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15.	 The micrograph of a transverse section of buttercup (Ranunculus sp.) root shows the stele  
(central part) and surrounding cortex cells.

Where is lignin found?

A.

B.

C.

D.

16.	 Which of the following will cause the production of antibodies during an infection?

A.	 Conversion of fibrinogen to fibrin by thrombin

B.	 B-cell activation by helper T-cells and antigens

C.	 Plasma cell activation by platelets

D.	 Activation of phagocytes by infected body cells

17.	 The spinal cord is involved in the coordination of involuntary actions such as the pain reflex.

Where are synapses between sensory neurons and interneurons found?

A.

C.

B. D.
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1.	 Fires are a natural phenomenon in some forest ecosystems, so plants evolve to become 
fire-adapted. The Northern Jarrah Forest in southwest Australia is an example. The seeds of 
many species germinate after forest fires, when there is less competition for resources from 
existing plants.

The effect of temperature on germination was measured in species that occur commonly 
in the Northern Jarrah Forest. The graphs show results for eight species across the range 
of soil temperatures expected in this ecosystem. Four replicates of 25 seeds were sown at 
each temperature. Statistical modelling was used to predict the overall relationship between 
temperature and germination, and to estimate the optimum temperature (Topt) and  
maximum temperature (Tmax) at which germination commonly occurs. The eight species  
were then divided into two groups according to the effects of temperature on germination.
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5.	 The electron micrograph shows part of a synapse between two neurons.

vesicles

presynaptic membrane postsynaptic membrane

(a)	 Deduce what type of substance the vesicles contain.� [1]
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(b)	 Distinguish between the presynaptic and postsynaptic membranes by giving 
two differences.� [2]

���������������������������������������������������������������������������������������������������������������������������������������������������

���������������������������������������������������������������������������������������������������������������������������������������������������

���������������������������������������������������������������������������������������������������������������������������������������������������

���������������������������������������������������������������������������������������������������������������������������������������������������

(c)	 The gap between the presynaptic and postsynaptic membranes is very narrow. 
Suggest an advantage of this.� [1]
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12.	 The image shows a glycoprotein embedded in the phospholipid bilayer of a cell membrane. 

Which features of this glycoprotein can be deduced from the image?

A.	 It is a peripheral protein that allows attachment to neighbouring cells.

B.	 It is a channel protein that provides hydrophilic channels for carbohydrate transport.

C.	 It is an integral protein that may be involved in cell recognition.

D.	 It is a transport protein that increases the permeability of the membrane to glucose.

13.	 How is the Na/K ion ratio established during the resting potential phase of neuron activity?

Na ions K ions

A. Actively transferred in Actively transferred out

B. Actively transferred out Actively transferred in

C. Passively diffused in Passively diffused out

D. Passively diffused out Passively diffused in


