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Examiner tips


Advice from the examiner on key points in the text to help you learn and recall unit content, avoid pitfalls, and polish your exam technique in order to boost your grade.
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Knowledge check


Rapid-fire questions throughout the Content Guidance section to check your understanding.
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Knowledge check answers


Turn to the back of the book for the Knowledge check answers.





[image: ]








[image: ]






Summary




•  Each core topic is rounded off by a bullet-list summary for quick-check reference of what you need to know.








[image: ]





Questions & Answers
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About this book



This guide will help you to prepare for BY2, the examination for WJEC AS Biology Unit 2: Biodiversity and Physiology of Body Systems. Your understanding of some of the principles in Unit 1 may be re-examined here as well.


The Content Guidance section covers all the concepts you need to understand and facts you need to know for the BY2 exam. It also includes examiner tips and knowledge checks to help you prepare for BY2. There are three aspects to the unit, and this guide, that you will find useful during your revision:





1 Body systems have evolved, by a process of natural selection, from common ancestors, so there is an evolutionary theme running through Unit 2. It is important that you keep this in mind as you use the guide because it will help you to understand the concepts involved. This applies especially to vertebrates, as the unit focuses on the evolution of systems for gas exchange and transport, as well as reproductive strategies, as they have evolved from fish, through amphibians to reptiles, birds and mammals.



2 The unit also follows a comparative approach, which requires the understanding of a particular concept, for example gas exchange, and how this concept relates to adaptations such as gills in fish, lungs in mammals and a tracheal system in insects. In each topic, the concepts are presented first and then the details of the adaptations of the different organisms are explained. It is a good idea to get your mind around these key ideas before you try to learn all the associated facts.



3 The order in which topics appear in the guide follows the order of the specification with the exception of plant transport, which follows directly on from gas exchange in plants. The reason for this is that gas exchange and transpiration are clearly linked and there is scope for examiners to write questions on plants that incorporate both topics. Although the characteristics of animal phyla appears in the first section of the unit (Biodiversity and classification), you may find it easier to try to learn this material last as many of the characteristics relate to gas exchange, transport and reproductive strategies.





The Questions and Answers section will help you to:




•  familiarise yourself with many of the different question styles you can expect in the unit test


•  understand what the examiners mean by terms like ‘describe’ and ‘explain’


•  interpret the question material — especially any data that the examiners give you


•  write concise answers to the questions that the examiners set





In every BY2 exam there will be two ‘essay-type’ questions worth 10 marks, of which you will be required to answer one. This section does not include examples of this type of question, but it is important that you practise them using past exam papers.


Each question in this section is attempted by two students, Student A and Student B. Their answers, along with the examiner comments, should help you to see what you need to do to score a good mark — and how you can easily not score a good mark even though you probably understand the biology.





Content Guidance


Biodiversity and classification
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Key concepts you must understand




•  The variety of living organisms that exist today has evolved as a result of natural selection from pre-existing species.


•  Extinction is the loss of species; the majority of all known organisms are now extinct.


•  Closely related species have shared characteristics that have evolved from a common ancestor via adaptive radiation — for example, the pentadactyl limb.


•  Classification systems based on shared anatomy have led to mistakes due to the presence of analogous structures, which have arisen from the process of convergent evolution.


•  Modern classification systems are phylogenetic, with organisms being grouped according to evolutionary relationships as well as shared characteristics.


•  Modern classification methods are more accurate and employ biochemical techniques such as DNA fingerprinting.


•  All organisms are given scientific names, which are internationally recognised.
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Biodiversity


Biodiversity is a measure of the number of species on the planet or in a specified area. In general the greatest biodiversity is found in the tropics and decreases as one moves towards the poles. For example, coral reefs and tropical rainforests are the most diverse habitats on the planet.


Evolutionary history shows that there have been five mass extinction events, when most species became extinct; these are referred to as bottlenecks in biodiversity. Since these events the fossil record shows that biodiversity has increased and new species have radiated out from a common ancestor.


Natural selection brings about the evolution of new species from a common ancestor. This is known as adaptive radiation.


Classification


Classification systems are hierarchical, i.e. larger groups are sub-divided into smaller groups. Each group, or taxon, may contain a number of groups (taxa) lower in the hierarchy. Each group has features unique to that group — for example, all mammals feed their young on milk.





Table 1 The classification of humans and the grey wolf
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Examiner tip


You will need to remember the names of the seven taxonomic groups and the order in which they are arranged. The use of a mnemonic can help, for example King Philip Came Over For Great Sausages.
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Table 1 shows that as organisms are classified down the hierarchy they have more characteristics in common. Both humans and wolves have a backbone and feed their young on milk. The possession of a backbone is a characteristic they share with birds, reptiles, amphibians and fish, which all belong to the phylum Chordata. However, feeding their young on milk is a characteristic unique to the class of mammals.


The biological name of an organism follows a binomial (two-name) system that uses the name of its genus and species. The biological name is in Latin, which is a universal language and internationally recognised, and is printed in italics.


Phylogenetic classification


Biological classification of organisms is based on the presence of shared characteristics and on the evolutionary relationships between species/groups; this is known as a phylogenetic system. Shared characteristics include:




•  morphology and the presence of homologous structures, for example the pentadactyl limb in vertebrates (Figure 1)


•  biochemical make-up, for example DNA fingerprinting and amino acid sequences of common proteins are used to estimate relatedness between species
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Figure 1 Pentadactyl limb








[image: ]






Knowledge check 1


What are the scientific names for humans and the grey wolf?
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Analogous structures such as the wings of a bird and insect arise due to a process of convergent evolution and are not an indication of relatedness. Historically classification was based on morphology, but such morphological convergence led to organisms being incorrectly grouped together. Biochemical analysis has corrected the classification mistakes made as a result of convergent evolution.
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Knowledge check 2


The dorsal fin of a shark and a dolphin are evidence of common ancestry. True or false?
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Evolutionary relationships


The fossil record and biochemical analysis are both used to work out evolutionary relationships between organisms. Biologists generally accept that all organisms have evolved from a common ancestor:




•  Species that have many characteristics in common are closely related and share a recent common ancestor in their evolutionary history.


•  Species that have fewer characteristics in common are not closely related and share a less recent common ancestor in evolutionary history.





Figure 2 shows the evolutionary relationships between different groups of finches found on the Galapagos Islands. It demonstrates the principle of adaptive radiation and the points of divergence indicate the presence of a common ancestor between the groups.
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Figure 2 Evolutionary relationships between finches found on the Galapagos Islands
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Knowledge check 3


Which two groups of finches in Figure 2 are the most closely related?
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Summary


After studying this topic you should be able to:




•  define biodiversity and understand that the variety of organisms has differed over geological time and over different parts of the world


•  explain how biodiversity has been generated through natural selection and adaptation over millions of years


•  use Darwin’s finches on the Galapagos Islands as an example to explain adaptive radiation


•  describe how organisms are classified into groups based on their evolutionary relationships


•  describe how classification places organisms into discrete and hierarchical groups with other closely related species


•  explain the need for classification and its tentative nature


•  explain how physical features and biochemical analysis can be used to assess the relatedness of organisms


•  describe how DNA/genetic fingerprinting and enzyme studies show relatedness and avoid the problem of morphological convergence


•  describe the binomial system of naming organisms


•  define the meaning of the term species
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The variety of living organisms
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Pre-existing knowledge


The basic structural and functional unit of all living organisms is the cell. Organisms are classified into one of five kingdoms based primarily on the structure of their cells. In unit one you have studied in detail the structure of animal, plant and bacterial cells; this knowledge will serve you well in answering questions based on the classification of organisms into each of their respective kingdoms.
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The five kingdoms


All living organisms (except viruses) are classified into one of the following five kingdoms:




•  Animalia


•  Plantae


•  Fungi


•  Protoctista


•  Prokaryotae





Animalia


Members of the Animalia are multicellular and heterotrophic. They possess a nervous system and eukaryotic cells that lack a cell wall.
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Figure 3 Animal cell





Plantae


Members of the Plantae are multicellular and autotrophic — they carry out photosynthesis. They have eukaryotic cells that have a cell wall made of cellulose, chloroplasts containing chlorophyll, and a large permanent vacuole containing cell sap.
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Figure 4 Plant cell






Fungi


Members of the Fungi are mainly multicellular (but can be unicellular). They have a body made of hyphae (network of threads) forming a mycelium. They are heterotrophic — either saprophytes or parasites. They possess eukaryotic cells that have a cell wall made of chitin, and reproduction is via spores (that lack flagella).
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Examiner tip


Due to the majority of the Protoctista being unicellular it is easy to confuse organisms within this kingdom with those of the Prokaryotae. If an exam question asks you to identify which kingdom a unicellular organism belongs to, look for the presence or absence of membrane-bound organelles.
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Protoctista


Members of the Protoctista are mostly unicellular (but can be multicellular). They possess eukaryotic cells with membrane-bound organelles present (e.g. mitochondria). They can be autotrophic or heterotrophic.


Prokaryotae


Members of the Prokaryotae are unicellular. They possess prokaryotic cells that lack membrane-bound organelles and have a cell wall made of murein. They can be autotrophic or heterotrophic.
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Figure 5 Prokaryotic cell
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Knowledge check 4


The composition of the cell walls in plants, fungi and prokaryotes is different. Name the component that makes up the cell walls in these three kingdoms.
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Animal phyla



In the hierarchical system the Kingdoms are sub-divided into phyla, which are themselves sub-divided into classes. Some phyla contain many more species than others and each phylum includes animals based on a shared basic body plan.
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Examiner tip


The key to learning and remembering the characteristics of the different animal phyla is to think about:




•  basic body plan


•  how the different types of organism are adapted to:







   –  gas exchange (pp.14–22)


   –  transport (pp. 36–50)


   –  reproduction (pp. 50–55)
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Basic characteristics of annelids
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Figure 6 Earthworm





This phylum includes earthworms, leeches and lugworms. Annelids have the following features:


Table 2 The basic characteristics of an annelid






	Basic body plan

	



•  a long, thin segmented body (segments seen externally as rings)


•  a body divided internally by partitions (septa)


•  a head end with a primitive brain and a nervous system running the length of the body


•  a hydrostatic skeleton












	Adaptations to gas exchange

	



•  a thin, permeable skin, through which gaseous exchange occurs












	Adaptations to transport

	



•  a closed circulatory system, i.e. blood vessels containing an oxygen-carrying pigment, e.g. haemoglobin












	Reproduction

	



•  specialised segments responsible for different functions, e.g. reproduction, excretion













Basic characteristics of arthropods
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Figure 7 Ant
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Knowledge check 5


State one structural similarity between an earthworm and an ant.
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The arthropods are the most numerous and most successful of all the animal phyla and include millipedes, centipedes, crustaceans, spiders and insects. Arthropods have the following common features:

OEBPS/OEBPS/images/yellow.jpg





OEBPS/OEBPS/images/title.jpg
TUDENT UNIT

IDE

NEW EDITION

WJEC AS Biology Unit BY2

Biodiversity and Physiology of
Body Systems

Andy Clarke

{H PHILIP ALLAN





OEBPS/OEBPS/images/cover.jpg
STUDENT UNIT GUIDE

odiversity and Physiology of
Body Systems

Andy Clarke

> clear revision guidance

: PP ALLAN
> examiner advice ‘ HODDER
> sample questions and answers EDUCATION





OEBPS/OEBPS/images/blue1.jpg





OEBPS/OEBPS/images/9-1.jpg
- Golg apparatus

~——— Mitochondrion

Rough
endoplasmic Cell surface membrane
reticulum

Nucleolus
Nucleus /r

Nuclear pore

Nuclear envelope

Cytoplasm





OEBPS/OEBPS/images/7-2.jpg
Crocodile

DDDDD

eeeeeeeeeee





OEBPS/OEBPS/images/8-1.jpg
— Ground finches

Common

L Tree finches

ancestor

Vegetarian finch
Warbler finch

-

Time from present.





OEBPS/OEBPS/images/7-1.jpg
Increase in similarity
of organisms in each
taxon (group)

Taxon Human Grey wolf
Kingdom | Animalia Animalia
Phylum | Chordata | Chordata
Class Mammalia__ | Mammalia
Order Primata Carnivora
Family Hominidae | Canidae
Genus Homo. Canis
Species | sapiens lupus






OEBPS/OEBPS/images/red.jpg





OEBPS/OEBPS/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/OEBPS/images/10-1.jpg
Vacuole

Tonoplast
Cell wall made
of cellulose Chloroplast
Nucleus
Cell surface Nuclear pore
membrane Nuclear envelope

Nucleolus

Cytoplasm  Mitochondrion





OEBPS/OEBPS/images/4-1.jpg
Queis

b oo ey bt b
e

PR

S ——
e e ]

L
TR e e,

B e

T

St
sty S e it
P e e e e

e e

T e

e et

fo ey

N -






OEBPS/OEBPS/images/10-2.jpg
Cytoplasm Capsule
< Cell wall

5 made of murein
17— Free ribosome

\
Flagellum

Cell surface membrane  Loop of DNA free In cytoplasm





OEBPS/OEBPS/images/11-1.jpg





OEBPS/OEBPS/images/12-1.jpg
Head

Thorax

Abdomen






