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Question and response booklet

Time allowed

•	 Perusal time – 10 minutes

•	 Working time – 90 minutes

General instructions

•	 Answer all questions in this question and 
response booklet.

•	 QCAA-approved calculator permitted.

•	 Planning paper will not be marked.

Section 1  (25 marks)

•	 25 multiple choice questions

Section 2  (25 marks)

•	 5 short response questions
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SECTION 1

Instructions

•	 Choose the best answer for Questions 1–25.

•	 This section has 25 questions and is worth 25 marks.

•	 Use a 2B pencil to fill in the A, B, C or D answer bubble completely.

•	 If you change your mind or make a mistake, use an eraser to remove your response and fill in the 
new answer bubble completely.
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SECTION 2

Instructions

•	 Write using black or blue pen.

•	 Respond in paragraphs consisting of full sentences.

•	 If you need more space for a response, use the additional pages at the back of this booklet.

	– On the additional pages, write the question number you are responding to.

	– Cancel any incorrect response by ruling a single diagonal line through your work.

	– Write the page number of your alternative/additional response, i.e. See page …

	– If you do not do this, your original response will be marked.

•	 This section has 5 questions and is worth 25 marks.

QUESTION 26  (5 marks)
Explain how non-disjunction can lead to aneuploidy, using Down’s syndrome as an example, in which the 
result is three copies of chromosome 21. Include a karyotype drawing of chromosomes pairs 19 –22 and the 
sex chromosomes for a male with Down’s syndrome.
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QUESTION 27  (6 marks)
Two groups of students studied the diversity of arthropod species found in Sherbrooke Forest in Victoria. 
Each group searched for two hours in two sites of equal area. The table below gives the number  
of individuals of four arthropod species counted during the time period.

Species Site A Site B

Springtails – Collembola sp. 11 21

Millipedes – Diplopoda sp. 6 11

Bull ants – Myrmecia forficata 14 7

Red spider mites – Tetranychus urticae 11 2

a)	 Explain the usefulness of the two-word scientific name used for a species, such  
as Tetranychus urticae.	 [2 marks]

b)	 Calculate the Simpson diversity indices for the arthropod species at the two sites, using  
the formula SDI = 1 – D, where:

•	 �n(n – 1)
N(N – 1)

D =

•	 n = number of organisms of one species

•	 N = total number of organisms of all species.
[2 marks]

c)	 Suggest and explain a possible conclusion that could be reached regarding species  
diversity between the two sites by comparing the calculated SDI indices.	 [2 marks]
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QUESTION 28  (4 marks)
One of the major types of haemophilia is Haemophilia A or factor VIII deficiency. It is inherited  
as a sex-linked recessive condition and it appears more frequently in males than females.

a)	 Allocate symbols for haemophiliac and non-haemophiliac alleles. Use these symbols  
to show the possible genotypes of males and females for the haemophilia gene and   
explain why the haemophilia condition appears more frequently in males than females.	 [2 marks]

b)	 Using the allele symbols assigned in part a) and a Punnet square diagram, predict  
the chance of a haemophilic boy being born if the mother was a carrier and the father  
was non-haemophiliac.	 [2 marks]
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QUESTION 29  (6 marks)
Two male and six female birds of an endangered species were released as part of a conservation program 
on an isolated island far from the mainland of Australia. The graph below shows population growth over 
the next eight years.
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Analyse the growth pattern of this bird population by discussing:

•	 the exponential, transitional and plateau phases;

•	 the meaning of K and what is happening to produce the growth pattern observed at that point, and;

•	 density-independent and density-dependent factors that may limit the bird population growth.
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QUESTION 30  (5 marks)

a)	 Waterlogging of the soil due to flooding or poor water drainage can impact  
on the nitrogen cycle. With less oxygen in waterlogged soil, the denitrification  
process by Pseudomonas bacteria is favoured instead of nitrogen fixation  
by nitrogen-fixing bacteria.

Discuss the effect on the soil and the impact on the ecosystem of this change  
in the nitrogen cycle.	 [2 marks]

b)	 In wetland ecosystems, such as swamps that are permanently waterlogged, some plant  
species have specific adaptations to be able to obtain nitrogen from extracellular  
digestion of insects and other small animals.

Explain how these adaptations have arisen in these species.	 [2 marks]

END OF PAPER
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.
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