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Get the most from this book


Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it — personalise your notes and check your progress by ticking off each section as you revise.


Tick to track your progress


Use the revision planner on pages 4 and 5 to plan your revision, topic by topic. Tick each box when you have:




•  revised and understood a topic


•  tested yourself


•  practised the exam questions and gone online to check your answers and complete the quick quizzes





You can also keep track of your revision by ticking off each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.
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Features to help you succeed
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Examiner’s tips and summaries


Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.


The summaries provide a quick-check bullet list for each topic.
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Typical mistakes


The author identifies the typical mistakes candidates make and explains how you can avoid them.





[image: ]





[image: ]






Revision activities


These activities will help you to understand each topic in an interactive way.
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Now test yourself


These short, knowledge-based questions provide the first step in testing your learning. Answers are at the back of the book.
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Exam practice


Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills.
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Definitions and key words


Clear, concise definitions of essential key terms are provided on the page where they appear. Key words you need to know are highlighted in bold throughout the book.
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Online


Go online to check your answers to the exam questions and try out the extra quick quizzes at www.therevisionbutton.co.uk/myrevisionnotes
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Countdown to my exams
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6–8 weeks to go




•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on pages 4 and 5 to familiarise yourself with the topics.


•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.


•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.


•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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4–6 weeks to go




•  Read through the relevant sections of this book and refer to the examiner’s tips, examiner’s summaries, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.


•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers at the back of the book.


•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.


•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online and try out the extra quick quizzes at www.therevisionbutton.co.uk/myrevisionnotes



•  Try different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.


•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go




•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.


•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.


•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination




•  Flick through these Revision Notes for useful reminders, for example the examiner’s tips, examiner’s summaries, typical mistakes and key terms.


•  Check the time and place of your examination.


•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.


•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examination.
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The assessment objectives


For both AS and A2 biology, you will be tested on three assessment objectives (AOs):




•  AO1: Knowledge and understanding of science and of How Science Works — these are straightforward factual questions, read them as ‘Give us the facts, tell us what you know.’ There are not as many of these questions as you may like; instead, there are a lot more of AO2.


•  AO2: Application of knowledge and understanding of science and of How Science Works — these questions typically give you unfamiliar examples, data and graphs so you have to apply the knowledge you have. This is what good scientists can do. You can do it too, but it takes a bit of practice.


•  AO3: How Science Works — these questions test practical skills or the skills you will need when designing and evaluating investigations. They also involve dealing with data, including statistics.





Differences between AS and A2


There are three significant differences between AS and A2:




•  There are more AO2 questions (see the table below). The first A2 exams in 2010 made the national news because students thought they were far too hard and voiced their opinions via social media. In response, the exams were made a little easier, but the balance of assessment objectives stays the same. Most of the questions contain unfamiliar data and you will be expected to apply the principles you have learnt. The examiners deliberately choose unfamiliar examples so it’s the same for everyone.


•  You are expected to know about statistics. In the Unit 6 exam you will be expected to generate some data, choose a statistical test (from a choice of three), do the calculations and interpret the results. You won’t get any long calculations to do and you can usually use a calculator or computer to help. With stats, the bottom line is always the same: what is the probability that these results are significant or just down to chance?


•  There is a longer exam at the end (in Unit 5), which includes an essay. You have a choice of one from two, and you will need to write for about 35 minutes, which for most people is about three sides of A4. The essays are set on ideas and concepts that require you to gather knowledge from more than one unit and you cannot get full marks unless you include a couple of points that are beyond the specification, to show evidence of wider study.





The table shows how the three assessment objectives contribute to your final score. Note that there are more AO2 questions at A2.




Breakdown of marks
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1 The dynamic equilibrium of populations
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Populations and ecosystems


Biotic and abiotic factors


A population is all the individuals of a particular species that can interbreed. A community is all the populations in the ecosystem, including plants, animals and decomposers. This section is about the ways in which organisms are affected by environmental factors, which can be either biotic or abiotic.


The most common biotic (living) factors include:




•  food supply


•  predation



•  competition for mates and nesting sites


•  pathogens such as bacteria, viruses, fungi and parasites





The abiotic (non-living) environment includes:




•  temperature


•  light


•  inorganic nutrients such as nitrate and phosphate


•  carbon dioxide and oxygen levels


•  pH


•  humidity





There are also many other factors that affect organisms depending on their habitat.


In the AS course we looked at diversity. As a general rule:




•  Ecosystems that have a high diversity have a favourable abiotic environment. For example, rainforests have plenty of sunlight, a favourable temperature, lots of water and a steady climate without unfavourable seasons. In these conditions, biotic factors tend to dominate an organism’s life. There are thousands of different niches for different species.


•  In contrast, in ecosystems with a low diversity such as deserts and arctic regions, abiotic conditions dominate. Not many organisms can survive low temperature and/or a lack of available water. Sometimes there is no water available at all and sometimes it is not available because it is frozen or too salty.
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Now test yourself





1 Distinguish between the terms population and community.



2 Oak trees are a common woodland species. List three biotic and three abiotic factors that might affect an individual oak tree.





Answers on p. 110





[image: ]





Investigating populations


Practical techniques


Investigating ecosystems involves random and systemic sampling in order to obtain quantitative data. You cannot possibly measure all that there is to measure, so the aim is to make sure that your sample is representative of the data as a whole.


Quadrats


Quadrats are frames that are used for comparing two areas of land, such as north- and south-facing walls or mown and un-mown fields. The species abundance and distribution can be measured, but this method is usually limited to plants, lichens and slow-moving animals such as snails or limpets.


How to use quadrats:





1 Map out the areas you want to study. This can be done virtually or actually (with pins and string, for example, or with two tape measures set at right angles).



2 Number each square or work out a coordinate system (like a chess board, perhaps A5, B6 etc. — see Figure 1.1).



3 Select numbers to sample. This must be done at random to avoid bias. Acceptable ways to do this include using a random-number generator, a telephone directory or a book of random numbers (yes, they do exist).



4 Take readings at the selected quadrats. What you actually do depends on the organisms in the sample. You could count the individuals to work out their frequency or estimate their percentage cover, or you could rate a particular species as abundant, common, frequent, occasional or rare (the ACFOR scale).
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Figure 1.1 A grid with a quadrat positioned at A5, B6





Transects


Transects are lines that are used to show change from one area to another. They can be used on their own or with quadrats. Situations where you might use transects include rocky shores, sand dunes and rivers. Different types of transect include:




•  point transects — simply record the species present at points along the line


•  belt transects — place a quadrat continuously alone the line and record the organisms in it


•  interrupted belt transect — for longer surveys, a quadrat can be placed at regular intervals, say every 5 or 10 m (see Figure 1.2)
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Examiner’s tip


Remember that transects use systematic sampling, whereas quadrats use random sampling.
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Figure 1.2 An interrupted belt transect. One or more quadrats can be used at every interval
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Now test yourself





3 Which type of sampling technique would be most suitable for investigating each of the following?







    (a) the growth of moss and lichens on north- and south-facing tree trunks


    (b) the distribution of organisms down a rock shoreline


    (c) the distribution of organisms along a sand dune from the sea





Answers on p. 110
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Mark-release-recapture


Animal populations can be measured using mark-release-recapture. To estimate the population of animal species, the process is as follows:





1 Catch the animals. Pitfall traps work for small species like beetles, whereas Longworth traps are good for small mammals.



2 Mark them in a way that does not harm them, restrict their mobility or make them more visible to predators. A spot of paint works for snails, whereas a small patch of fur can be clipped when marking mammals.



3 Let them go and give them enough time to mix with the rest of the population.



4 Set traps again — keeping all methods and timings the same — and note how many are marked.





The population can be estimated using the formula:
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For example, in an investigation into a population of wood mice the following data were obtained:


First sample = 75 mice captured, marked and released


Second sample = 81 mice captured, of which 8 were marked


Therefore, the population is calculated as:
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Examiner’s tip


There are many different ways of trapping animals and you are not expected to know all of them. You can suggest improvisations in any given situation, such as pooters for sucking up small invertebrates, nets for butterflies and grasshoppers and kick samples for river or stream organisms. You can even beat tree branches with sticks and collect the insects that fall in a tray, sheet or an old umbrella.
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Now test yourself





4 To estimate the population of periwinkles in a harbour, 200 individuals were collected and marked with a spot of paint. The next day another 200 were collected, of which 23 were already marked. Estimate the population.





Answer on p. 110
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Variation in population size


Size of population


All populations increase in size when conditions are favourable and stabilise or decrease when things are unfavourable. The size of any population is limited by a complex interaction of factors, including:




•  interspecific competition, which is between individuals of different species


•  intraspecific competition, which is between individuals of the same species


•  predation



•  abiotic factors






Population growth curves


Starting with a small number of organisms, perhaps even one, population growth usually follows a particular pattern, as shown in Figure 1.3.
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Figure 1.3 A population growth curve showing the main phases





Phase 1 Lag phase. Growth is slow for a variety of reasons that depend on the organism concerned. Bacteria need time to synthesise and secrete the right enzymes, whereas more complex organisms need to grow to sexual maturity.


Phase 2 Log phase. Growth is rapid because there are no limiting factors. Growth is exponential (2, 4, 8, 16, 32 etc.).


Phase 3 Stationary phase. Growth slows and stops. No matter what the situation, no population can go on expanding indefinitely. There are always limiting factors including lack of food, accumulation of waste and more predators.


Phase 4 Death phase. This phase depends on the situation. In a closed system, such as yeast fermenting in a bottle, the food will run out, waste will accumulate and all the individuals will die. In an open system — one in which there is an input of food or energy — the population settles at a sustainable level, known as the carrying capacity. This is the population that can be supported in any given situation.


Predators and prey


A certain population of prey animals can support a certain population of predators. A clear example of this is the snowshoe hare and the lynx (Figure 1.4). There are two reasons why this is a good example: there are no other species involved in this food chain and there are clear records of population changes from fur trappers in Canada.
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Figure 1.4 Changes in the population size of the snowshoe hare and the lynx between 1845 and 1935








1 A large population of prey provides a lot of food, so the predators can thrive and reproduce in large numbers.



2 The increased predator population results in a decrease in the prey population.



3 The smaller prey population means that the predators can raise fewer young.



4 And so it goes on. The population of predators is always at a lower level than the prey and the changes lag behind the prey.
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