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  Biology is the 
only science where 

multiplication and division 
mean the same thing. 
No wonder I’m bad at 
maths!   LUCKY FOR YOU 

I’M AN EXPERT PLA� ER. 
TOGETHER WE KONDO THIS!
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          Chapter

1  Studying 
for success   

          Before you start studying for your QCE Biology exams, it’s important to set 
yourself up for success. That’s exactly what this chapter is designed to do, 
so thanks for stopping by!  

  As soon as it’s time to start studying for the external assessment, we 
recommend that you work through this whole chapter before doing 
anything else! 

You might do this at the start of the school year or at the start of your exam 
study period, but whatever you do, don’t skip this chapter; it contains a lot of 
really important information and tips that might just give you the edge you’re 
looking for.   

  Your thirst for 
knowledge is crystal 
clear! Complete this 
chapter to unlock 

your first knowledge 
crystal.

G� D LUCK!  
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  In this section, we will:
• provide a brief overview of how the QCE Biology Units 3 & 4 

course is structured
• list all of the concepts and topics that you will need to learn and 

understand
• explain how you will be assessed.    

  Overview of QCE Biology 
Units 3 & 4    1.1  

  Study tip  

  The QCE Biology General Senior Syllabus sets out all of the information you are expected to 
learn and also provides important information on how you will be assessed.  

  In this chapter, we have summarised all the key information relating to external assessment 
you need to know, but the QCAA may update the syllabus from time to time, so it’s important 
that you make sure you are using the most current version!  

  Make sure you visit the QCAA website and download a copy of the Biology General Senior 
Syllabus and read it carefully before you sit your external assessment. To save you time, we’ve also 
included a link to it on your  o book!     

  Understanding the QCE Biology Units 
3 & 4 course structure  
  The Biology General Senior Syllabus is the most important document 
supporting the QCE Biology course. It sets out all the content – known as 
subject matter – that you’ll be expected to learn and provides important 
information about how you will be assessed.  

  QCE Biology is a course of study consisting of four units (i.e. Units 
1 & 2 and Units 3 & 4) taught over 2 years; but in this revision and exam 
guide, we will only be focusing on information relating to Units 3 & 4 
of the course. The topics you will be learning about in Units 3 & 4 are 
summarised in Table 1.  

1.1.1
Resource: Biology 
General Senior 

Syllabus

  Study tip  

  The notional hours shown in Table 1 are provided by the QCAA to help teachers with their 
planning and to give them an estimate of how long to spend teaching the subject matter in 
each topic.  

 Notional hours can be a handy way to help you to structure and allocate your revision and 
preparation time for the external assessment because, as a general rule, there are likely to be 
more questions on subject matter with higher notional hours. 
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  UNDERSTANDING THE QCE Biology 
Units 3 & 4 assessment structure  
  You will be expected to complete a total of  four   summative assessments  
in QCE Biology Units 3 & 4. Summative assessments are designed to 
evaluate your understanding of the subject matter and compare your 
performance against the understanding of students from across the state.  

  Three of these assessments are  internal  and one is  external , but 
all will contribute to your Australian Tertiary Admission Rank (ATAR) 
calculation and to your Queensland Certi� cate of Education (QCE).    

  Internal assessments   
•    Schools will develop  three     internal assessments  for QCE Biology 

based on the subject matter described in Units 3 & 4 of the syllabus.   
•    The three summative internal assessments will be endorsed (i.e. the 

mark awarded by your teacher will be cross-checked and veri� ed by 
an independent marker) and the results con� rmed by the QCAA.   

•    As shown in Figure 1, the three internal assessments will contribute 
50% to your overall mark .      

  External assessment   
•    The QCAA will develop and mark the  external assessment  for 

QCE Biology. It is designed to assess your understanding of the 
learning described in Units 3 & 4 of the syllabus (i.e. only the 
topics shown in Table 1 will be assessed).   

   Course structure for QCE Biology Units 3 & 4  
   Unit 3   

   Biodiversity and the interconnectedness of life   
   Unit 4   

   Heredity and continuity of life   

Topic 1: Describing biodiversity
Subject matter:
•    Biodiversity [9 hours]   
•    Classi� cation processes [12 hours]    
Topic 2: Ecosystem dynamics
Subject matter:
•    Functioning ecosystems [12 hours]   
•    Population ecology [4 hours]   
•    Changing ecosystems [8 hours]    

Topic 1: DNA, genes and the continuity 
of life
Subject matter:
•    DNA structure and replication [5 hours]   
•    Cellular replication and variation [5 hours]   
•    Gene expression [6 hours]   
•    Mutations [3 hours]   
•    Inheritance [3 hours]   
•    Biotechnology [8 hours]    

Topic 2: Continuity of life on Earth
Subject matter:
•    Evolution [3 hours]   
•    Natural selection and microevolution [6 hours]   
•    Speciation and macroevolution [6 hours]    

   Table 1  Each unit is developed to a notional (i.e. estimated) time of 55 hours of teaching and learning, including 
assessment. Notional times for each subtopic are also provided.  

 Modi� ed from  Biology General Senior Syllabus 2019 v1.2
© State of Queensland (QCAA) 2019, licensed under CC BY 4.0    

  Study tip  

  This revision and 
exam guide is only 
designed to help 
you prepare for the 
summative external 
assessment, so 
if you need any 
further information 
about any of the 
summative internal 
assessments for 
QCE Biology Units 
3 & 4, ask your 
teacher or refer to 
the syllabus.        
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 You’re only just 
starting your 

revision??? What’s 
stomata with you? 
 Lucky Clara’s here 

to help! Let’s put the 
petal to the metal

and ace this!    
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        Chapter    

 2  Revision   
  In this chapter, we provide a clear, concise summary of all examinable content from 
QCE Biology Units 3 & 4 to help you revise and prepare for the external assessment.

Everything has been organised by unit, topic and subtopic in the General Senior 
Syllabus to help you focus your time and attention where it is needed most.  

  The revision notes are not designed to replace your teacher or your textbook. 
Instead, they have been designed to help you gauge your level of understanding 
and con� dence of the subject matter before the exam. You can use them to identify 
those topics you know inside out and those that still require some extra attention.  

  The revision notes are also supported by a bunch of handy features, tips and 
icons designed to help you get the very best result on the day.    

  We’re on the 
search for your second 

knowledge crystal. Don’t 
doubt yourself, of quartz

you can do it!  
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     Biodiversity   

  Unit 3 Topic 1 – 
Describing biodiversity    2.1  

  Questions 
on pages 120–131   

  Subject matter  

  Before the external assessment, you should be able to:   
•    recognise that biodiversity includes the diversity of species and 

ecosystems   
•    determine diversity of species using measures such as species 

richness, evenness (relative species abundance), percentage cover, 
percentage frequency and Simpson’s diversity index    

•    use species diversity indices, species interactions (predation, 
competition, symbiosis, disease) and abiotic factors (climate, 
substrate, size/depth of area) to compare ecosystems across spatial 
and temporal scales    

•    explain how environmental factors limit the distribution and 
abundance of species in an ecosystem.     

 Modi� ed from  Biology General Senior Syllabus 2019 
© State of Queensland (QCAA) 2019, licensed under CC BY 4.0   

  Defining and measuring biodiversity    

  Key concept   
•  Biodiversity describes the number 

and variety of  organisms   living 
in a geographical area, and can be 
measured at the level of  species   or 
 ecosystem  .    

•    Biodiversity can be measured quantitatively 
using a variety of instruments, scales and 
methodologies.   

•    Measures of biodiversity include 
percentage cover, percentage frequency,
species evenness and species richness.     

  biodiversity    
diversity of life; the 
number, variety, and 
variation of genes, 
species and ecosystems 
on Earth 

  organism    
an individual lifeform 

  species     
a group of individuals 
belonging to the same 
lowest taxonomic unit, 
capable of breeding 
and producing fertile 
offspring 

  ecosystem     
communities of 
organisms interacting 
with their physical and 
biological environment 

   Biodiversity can be measured quantitatively 
using a variety of instruments, scales and 

 percentage frequency,
species richness.     

A 
GREAT WAY TO 

LEARN THE DEFINITIONS 
OF KEY TERMS IS TO MAKE 
STUDY CARDS! WRITE THE

TERM ON ONE SIDE AND THE
DEFINITION ON THE OTHER.

TEST YOURSELF ON THEM TWICE 
DAISY – I MEAN DAILY – 
UNTIL YOU KNOW THEM

BY HEART.

More detail
on pages 26–57 

of Biology for 
Queensland 
Units 3 & 4
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  Bacteria 
( Staphylococcus aureus)

  Orchid 
( Cattleya  sp.)  

  Black rat 
( Rattus rattus )  

   Figure 1      Earth supports a diverse range of living organisms that have adapted and 
continue to adapt to their changing environments.      

  Diversity of ecosystems  
  An ecosystem is a community of living and non-living things interacting 
with each other in a particular location.  Ecosystem diversity   is a 
measure of the variety of different habitats, communities and ecological 
processes. Ecosystem diversity is determined by abiotic factors.       

  ecosystem diversity    
a measure of the variety 
of different habitats, 
communities and 
ecological processes 
within a geographical 
location 

  Diversity of species  
  Species of living things are diverse in their appearance,  habitat  , 
lifespan, behaviour and reproductive strategies. This concept is known 
as  species diversity  , and is caused by the  adaptations   of each species 
due to  abiotic factors   (non-living) and  biotic factors   (living) in its 
environment.   

  habitat    
a speci� c location with 
a particular set of biotic 
and abiotic conditions; 
where an organism 
normally lives 

  species diversity    
a measure of the number 
and abundance of 
species in a community 

  adaptation    
a feature of an organism 
that enhances its 
ability to survive 
and reproduce in a 
particular environment 

  abiotic factors    
the non-living physical 
factors that in� uence 
organisms and 
ecosystems 

  biotic factors    
the living components 
in the environment that 
in� uence organisms and 
ecosystems 

 Figure 2      Ecosystems can be measured, categorised and compared in terms of the number of organisms and 
diversity of species they contain. Rainforests (a) have higher species diversity than deserts (b) because thousands 
of di� erent species of plants, animals and fungi exist there.  

(a) (b)
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  So I met Rhia� a 
at a party I was 
hosting once in 
New York – what 
a powerhouse! 
You might even 

say she’s a 
Mitochondrhia� a!  
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         Chapter     

 3 PRACTICE 
QUESTIONS

          In this chapter, we provide a range of practice questions for all of the examinable 
content from QCE Biology Units 3 & 4. What a surprise … not! Did the title give 
it away?  

  No fancy tricks here, just heaps of questions organised by topic so you can 
move effortlessly between revision and practice as you study. We’ve also grouped 
the multiple choice and short response questions together so you can prepare for 
both papers and build your con� dence.  

Complete this chapter 
to mine your third 

KNOWLEDGE crystal! 

YOU (BIG SHINY) ROCK!

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means.

SAMPLE



QCE Biology Units 3 & 4

120

OXFORD UNIVERSITY PRESS

  Multiple choice questions   
  QUESTION 1  

  Biodiversity can be de� ned as the  

   (A)      measure of the number of living organisms in a habitat, 
ecosystem, or on Earth.   

  (B)      measure of the variation of living organisms in a habitat, 
ecosystem, or on Earth.   

  (C)      relationships between living organisms and their environment.   
  (D)      study of living organisms.     

  QUESTION 2  

KINGDOM

DOMAIN

PHYLUM

CLASS

ORDER

FAMILY

GENUS

SPECIES

         Which of the following taxonomic ranks contains the largest number of 
organisms?  

   (A)      class   
  (B)      genus   
  (C)      order   
  (D)      family    

 Unit 3 Topic 1 – Describing 
biodiversity              3.1   

  Answers 
on pages 230–232  
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  QUESTION 3  

  One of the abiotic factors contributing to a rainforest ecosystem’s ability 
to support high species diversity is  

   (A)      deep leaf litter.   
  (B)      low temperature.   
  (C)      high rainfall.   
  (D)      percentage canopy cover.    

  QUESTION 4  

  The species richness of an ecosystem is determined by the  

   (A)      number of different species within the ecosystem.   
  (B)      total population of individuals of all species.   
  (C)      population of individuals of one species compared with the 

population of individuals of all other species.   
  (D)      number of different species of plants within the ecosystem.    

  QUESTION 5  

  Percentage cover is a useful tool when measuring  

   (A)      a rainforest canopy.   
  (B)      changes in � sh populations over time.   
  (C)      the average amount of time that crabs stay in a rock pool before 

moving on to another rock pool.   
  (D)      the number of different species of plants growing in an urban 

park.    

  QUESTION 6  

  Percentage frequency calculated in a vegetation survey provides 
information about  

   (A)      how often a plant species reproduces.   
  (B)      how often a plant species appears in samples.   
  (C)      the number of different plant species in a sample.   
  (D)      the proportion of a quadrat covered by a particular plant 

species.    

  QUESTION 7  

  Simpson’s Diversity Index  

   (A)      allows for comparison of diversity between two different areas.   
  (B)      calculates the number of different species in a community.   
  (C)      gives an estimate of the population of a species in a sample 

area.   
  (D)      uses the capture-mark-recapture method.    
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My mark

/2

  QUESTION 24  

  The term microhabitat describes the  

   (A)      bacteria living on an animal.   
  (B)      habitat of microscopic organisms.   
  (C)      immediate habitat of an organism that is part of a larger habitat.   
  (D)      relationship an organism has with other organisms living 

close by.    

  QUESTION 25  

  Herbivores, carnivores and detritovores are all  

   (A)      autotrophs.   
  (B)      chordates.   
  (C)      heterotrophs.   
  (D)      omnivores.       

  Short response questions       
  QUESTION 26 (4 marks)  

  Contrast the processes of primary succession and secondary succession.    

  QUESTION 27 (2 marks)  

  Explain the impact of population density on infectious disease 
in a species.     

  QUESTION 28 (3 marks)  

  Contrast eukaryotic and prokaryotic organisms.    

My mark

/4

My mark

/3

 Answers 
on pages 232–235 
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  QUESTION 29 (4 marks)  

  In 1953, a volcanic eruption created a lava � ow on an island in Hawaii. 
The lava � ow cooled and became a lava � eld, and plant surveys of the 
area were taken in the following years. The results are shown in the table 
below.  

   Number of individuals recorded on each 
sample date   

   Species     January
1960  

  January
1963  

  January
1966  

  January
1969  

  January
1972  

  January
1975  

Metrosideros 
polymorpha

  –    –    4    9    13    26  

Coprosma menziesii   –    –    –    3    6    11  

Stereocaulon vulcani   160    192    211    215    203    197  

Agrostis sandwicensis   17    62    102    132    127    141  

Vaccinium reticulatum   2    17    36    50    57    88  

Lycopodium cernuum   16    30    42    80    92    116  

  a)      Determine which plant acted as the pioneer species in this 
example of succession.  [1 mark]

  b)      Explain the characteristics the plant requires in order to colonise 
a substrate with no soil or reliable source of water.  [2 marks]

 c)      Propose a possible reason that  Metrosideros polymorpha
did not appear on the lava � eld until 16 years after the 
eruption.  [1 mark]

My mark

/1

My mark

/2

My mark

/1
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FINISHED, LET’S TAKE 
A CE� -FIE… MAYBE 

IT’�  GO VIRAL!

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means.

SAMPLE



          Chapter     

 4  OFFICIAL PAST 
PAPERS           

      In this chapter, things get serious! It’s now time for you to put your revision and 
practice to the test – literally – by completing the of� cial QCE Biology External 
assessment from 2020!  

  We recommend you:   
•    don’t look at this chapter until you’ve � nished with your revision and 

completed all of the practice questions in Chapter 3   
•    complete these papers under exam conditions (i.e. follow the instructions 

regarding perusal time and working time, don’t refer to any notes or other 
materials that will not be allowed during the real exams)   

•    refer to the answers in Chapter 5 and use the marking advice to self-assess 
your responses once you’ve � nished.    
  Remember … these are the QCE Biology papers from 2020, so – if you 

complete them under exam conditions – they are arguably the best indicator of 
how well you’re likely to perform on the day! Good luck!     how well you’re likely to perform on the day! Good luck!     

   SHINE ON! Ace these 
exams to bag your 
fourth knowledge 

crystal!        
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  External assessment 2020 
Biology 
Paper 1  

  4.1  

 © State of Queensland (QCAA) External assessment 2020, Paper 1 

 Licence:  https://creativecommons.org/licenses/by/4.0  | Copyright notice: 
 www.qcaa.qld.edu.au/copyright  — lists the full terms and conditions, 

which specify certain exceptions to the licence.   

     Section 1 (20 marks)  

QUESTION 1  

  In prokaryotes, deoxyribonucleic acid (DNA) is found as unbound 
circular DNA in the  

   (A)      mitochondria.   
  (B)      chloroplasts.   
  (C)      nucleus.   
  (D)      cytosol.    

  QUESTION 2  

  Which form of inheritance usually determines traits that display 
continuous phenotypic variation?  

   (A)      polygenic   
  (B)      sex-linked   
  (C)      multiple allele   
  (D)      incomplete dominance    

  Answers 
on pages 265–270  
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  QUESTION 3  

  A genome is de� ned as  

   (A)      the molecular unit of heredity.   
  (B)      all the genetic material in the chromosomes of an organism.   
  (C)      the sequence of triplets of DNA nucleotides that make up a gene.   
  (D)      the combination of alleles for a particular trait carried by 

an individual.    

  QUESTION 4  

  The following information includes:   

•     a key that is used to classify the types of alpine and subalpine 
grassland habitats    

•    a table of abiotic and biotic data obtained from a habitat survey.     
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Biotic description:  Small amount of low-lying moss, growing on soil 
substrate. Predominantly low-lying grasses.  

  Using the data in the table and the key, this alpine and subalpine 
grassland would be classi� ed as  

   (A)      a moss-and-lichen-dominated mountain summit.   
  (B)      an alpine and subalpine nutrient-enriched grassland.   
  (C)      a calcareous alpine and subalpine grassland.   
  (D)      an acidic alpine and subalpine grassland.    

  QUESTION 5  

  The � gure shows the diversity of marine animals since the late 
Precambrian time. The data is from marine animal families that have 
been reliably preserved in the fossil record.  

  Which of the following time periods saw the greatest evolutionary 
radiation of the marine families?  

   (A)      Ordovician   
  (B)      Cretaceous   
  (C)      Devonian   
  (D)      Permian    
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  QUESTION 6  

  The carrying capacity of an ecosystem refers to the  

   (A)      total biomass of primary producers in the ecosystem at a given 
time that supports the higher trophic levels.   

  (B)      size of a population that can be supported inde� nitely on the 
available resources and services of that ecosystem.   

  (C)      number of individual top predators in the ecosystem 
at a given time that can be supported by the lower 
trophic levels.   

  (D)      maximum population of individuals of different species 
that the ecosystem can support for an extended period 
of time.    

  QUESTION 7  

  When predicting successional change, which of the following 
would typically indicate that an ecosystem is progressing toward its 
climax community?   
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         Chapter    

 5  Answers   
      OMG, another cliffhanger … What on Earth could be in this chapter, I wonder? You guessed it: in this 
chapter, we provide the answers to absolutely everything! Sounds simple, I know, but to get the most 
out of this chapter, don’t just cast an eye over the answers provided and move on.   

  If you really want to increase your chances of excelling on the exam, we recommend you look 
carefully over each of your answers to the questions in Chapters 3 and 4 and compare them with the 
answers in this chapter. Use the ‘My mark’ box under each short response question to self-assess your 
own answers. This will help to get you into the habit of structuring your responses in order to receive 
maximum marks and show you what the exam marker will be looking for.   

  Notice to students  
  The answers and marking advice provided in this chapter are intended for 
practice purposes only. Unless speci� cally credited, the QCAA has not written 
or endorsed this material.          

  A knowledge crystal 
is just a piece of coal that 
handled pre� ure rea� y 

we� ! Complete this chapter 
to mine your final one!

 You’ve got this!  
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 Multiple choice answers  
   Question      Correct 

answer   
   Explanation   

   QUESTION 1      B     B is correct because ‘diversity’ refers to variation rather than number, 
relationship or study of organisms.  

QUESTION 2      A     A is correct because class is a higher rank in the taxonomic hierarchy 
than genus, order or family.  

   QUESTION 3      C     A is incorrect because rainforests do not have deep leaf litter.  
  B is incorrect because rainforests do not have low temperatures.  
  D is incorrect because percentage canopy cover does not directly 
in� uence high species diversity.  

   QUESTION 4      A     B is incorrect because it does not measure the number of different 
species.  
C is incorrect because comparing populations of species relates to 
species abundance.
  D is incorrect because species richness is not speci� c to plants; it can 
be used for other organisms such as animals or bacteria.  

   QUESTION 5      A     B is incorrect because � sh move around too quickly to estimate 
percentage cover.  
  C is incorrect because percentage cover does not measure time, and 
crabs move around too quickly.  
  D is incorrect because percentage cover does not measure variation 
in species.  

   QUESTION 6      B     A is incorrect because percentage frequency does not use a temporal 
scale.  
  C is incorrect because percentage frequency does not compare 
different species.  
  D is incorrect because this describes percentage cover, not 
percentage frequency.  

   QUESTION 7      A     B is incorrect because this describes species richness.  
  C is incorrect because this describes species population estimates.  
  D is incorrect because this describes the Lincoln Index.  

   QUESTION 8      B     A is incorrect because ‘interspeci� c’ means between different species.  
C is incorrect because the zebras are the same species and symbiosis 
describes interspeci� c interactions.
  D is incorrect because the zebras are the same species and 
mutualism describes interspeci� c interactions.  

   QUESTION 9      C     C is correct because rainforests are able to support higher diversity 
than desert, grassland and tundra due to their ideal abiotic and biotic 
factors.  

Unit 3 Topic 1 – Describing biodiversity     5.1  
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   Question      Correct 
answer   

   Explanation   

   QUESTION 10      C     A is incorrect because only one parent is involved in asexual 
reproduction.  
  B is incorrect because some eukaryotic organisms can reproduce 
asexually.  
  D is incorrect because asexually produced offspring are usually 
fertile and can reproduce asexually.  

   QUESTION 11      A     B is incorrect because soil microbes are living and are therefore 
biotic factors.  
  C is incorrect because enzymes are biological molecules.  
  D is incorrect because fecundity refers to reproduction in living 
organisms.  

   QUESTION 12      B     B is correct because family is a lower rank in taxonomic hierarchy 
than class, phylum or order.  

   QUESTION 13      A     B is incorrect because the tree does not bene� t from the presence of 
the kookaburra.  
  C is incorrect because the kookaburra does not kill and eat the tree.  
  D is incorrect because the neither the tree nor kookaburra are 
harmed by the other.  

   QUESTION 14      B     A is incorrect because both the truf� es and oak tree bene� t from the 
relationship.  
  C is incorrect because neither the oak tree nor truf� es are killed and 
eaten by the other.  
  D is incorrect because neither the oak tree nor truf� es are harmed by 
the other.  

   QUESTION 15      B     B is correct because binomial Latin names are composed of the 
genus and species names and all other combinations are incorrect.  

   QUESTION 16      A     B is incorrect because homologous structures are gross anatomy that 
are not compared at a molecular level.  
  C is incorrect because karyotypes provide information at a 
chromosomal level but cannot be used for comparison at a molecular 
level.  
  D is incorrect because recombinant DNA technology is not used as a 
tool to compare individuals or species.  

   QUESTION 17      A     B is incorrect because the seal is excluded.  
  C is incorrect because the cat is excluded.  
  D is incorrect because the dog and cat are excluded.  

   QUESTION 18      C     A is incorrect because speciation does not occur at individual level.  
  B is incorrect because offspring produced through sexual 
reproduction are unique individuals, not identical clones of parents.  
  D is incorrect because mutations occur at gene level and not at the 
level of individual organism.  

   QUESTION 19      C     A is incorrect because autotrophs do produce their own food.  
  B is incorrect because autotrophs are producers, not consumers.  
  D is incorrect because some multicellular organisms are autotrophs.  
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for existing seeds or seedlings to grow where 
they were previously outcompeted by other 
organisms.  
  •  1 mark   for primary succession in area 

without life.  
   • 1 mark   for secondary succession in area 

of disturbance.  
   • 1 mark  for primary succession begins 

with pioneer species.    

   QUESTION 26 (4 marks)    
  a)      Primary succession occurs in an area with no 

existing living organisms, whereas secondary 
succession occurs after a disturbance in 
an existing ecosystem. Primary succession 
begins with pioneer species and slowly 
increases opportunities for other more 
complex organisms to grow, whereas 
secondary succession provides opportunities 

   Question      Correct 
answer   

   Explanation   

   QUESTION 20      D     A is incorrect because tolerance range is not dependent on the 
lifespan of the organism.  
  B is incorrect because tolerance range is not dependent on biotic 
factors such as predation.  
  C is incorrect because an organism’s optimal range is narrower than 
its tolerance range.  

   QUESTION 21      B     A is incorrect because both the clown� sh and anemone bene� t.  
  C is incorrect because the clown� sh does not kill and eat 
the anemone.  
  D is incorrect because both the clown� sh and anemone bene� t and 
neither is harmed.  

   QUESTION 22      D     A is incorrect because homologous structures show evolutionary 
relatedness, not advantage.  
  B is incorrect because not all mutations are advantageous.  
  C is incorrect because not all phenotypes are advantageous.  

   QUESTION 23      B     A is incorrect because this describes interspeci� c hybrids.  
  C is incorrect because species sharing a common ancestor may have 
different numbers of chromosomes.  
  D is incorrect because species sharing a common ancestor may live 
in different ecosystems.  

   QUESTION 24      C     A is incorrect because it describes a relationship between two species, 
not a habitat.  
  B is incorrect because the pre� x ‘micro’ refers to the size of the 
habitat, not the size of the organism.  
  D is incorrect because habitat describes the organisms close by, but 
not relationships between organisms.  

   QUESTION 25      C     A is incorrect because autotrophs use energy from the sun to 
produce their own food.  
  B is incorrect because herbivores, carnivores and detritovores belong 
to many phyla, not only chordates.  
  D is incorrect because omnivores eat both animals and plants as 
food.  

•   1 mark  for each correct multiple choice answer.   

 Short response answers   
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   QUESTION 30 (5 marks)    
  a)      If nitrogen-� xing bacteria are absent from the 

soil environment, less water-soluble nitrogen 
is available for plants and their growth would 
be reduced.  
   • 1 mark   for less nitrogen available for 

plants so growth reduced.   
  b)            •       Free nitrogen in the atmosphere is � xed 

to nitrates in the soil and then assimilated 
by plants.   

  •      Nitrogen in plants is eaten by animals 
and then transformed into ammonia in 
animal waste and during decomposition 
by fungi and bacteria.   

  •      Nitrifying bacteria convert ammonia to 
nitrates, which are assimilated by plants.   

  •      Denitrifying bacteria liberate nitrogen 
gas, returning it to the atmosphere.    
        • 1 mark  for each step listed above.    

   QUESTION 31 (2 marks)  
  Homologous structures are present in different 
species, having been inherited by a common 
ancestor. Differences in environmental pressures 
leads to differing adaptive changes and uses 
between species. Analogous structures have 
evolved separately in different species with the 
same purpose according to shared selection 
pressures in the species’ environment.  
   • 1 mark   for different species with common 

ancestor and adaptations to different 
environmental pressures.  

   • 1 mark   for separate evolution with same 
purpose due to shared environmental 
pressures.   

   QUESTION 32 (1 mark)  
  Linnaean classi� cation classi� es species according 
to similarity in physical structures, where 
cladistics classi� cation uses most common shared 
ancestor to group species into clades.  
   • 1 mark   for physical structures versus 

common shared ancestor/clades.   

   QUESTION 33 (2 marks)    
  a)      Kingdom includes all organisms classi� ed into 

phylum, class, order, family, genus and species. 
All organisms that fall under one animal species 
also belong to the animal kingdom.   
   • 1 mark   for explanation of hierarchy.   

  b)      Example: Mammals are part of the class 
Mammalia, and reptiles are part of the 
class Reptilia, but both are part of the same 
phylum, Chordata.  
  •  1 mark   for any correct example.    

 • 1 mark  for secondary succession allows 
opportunities for seeds and 
seedlings to grow.

   QUESTION 27 (2 marks)  
  As population density increases, so does the 
need for individuals within a population to share 
resources or come into close contact with each 
other. This close contact and sharing of resources 
allows infectious disease to spread rapidly 
throughout the population, resulting in a higher 
death rate.  
   • 1 mark   for sharing resources and close 

contact.  
   • 1 mark   for rapid spread of disease.   

   QUESTION 28 (3 marks)  
  Eukaryotic cells have DNA arranged in 
chromosomes inside a membrane-bound nucleus, 
while prokaryotic cells have DNA in a large single 
loop or plasmids inside a nucleoid. Eukaryotic 
organisms are multicellular, while prokaryotic 
organisms are unicellular. Eukaryotic organisms 
have a high level of organisation in cells in 
membrane-bound organelles, while prokaryotic 
organisms have no membrane-bound organelles.  
   • 1 mark   for membrane-bound nucleus versus 

loop/plasmid in nucleoid.  
   • 1 mark   for multicellular versus unicellular.     
• 1 mark   for membrane-bound organelles 

versus no membrane-bound 
organelles.   

   QUESTION 29 (4 marks)    
  a)       Stereocaulon vulcani  is the pioneer species 

since it had the highest population soon after 
the eruption.  
  • 1 mark for identi� cation of Stereocaulon 

vulcani.   
  b)      Pioneer species must be able to extract water 

and nutrients from the surrounding air or by 
� xing nitrogen from the atmosphere.  
   • 1 mark  for water and nutrients from air.  
 •   1 mark  for � xing nitrogen from 

atmosphere.   
  c)       Metrosideros polymorpha  may be a plant that 

requires the shade, nutrients, water or soil 
substrate that comes from a more advanced 
community.  
  •  1 mark  for any of shade, nutrients, water, 

or soil substrate.    
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