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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. Synoptic questions are indicated by the icon.
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Knowledge check answers


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




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



This guide will help you to prepare for BIOL5, the examination for Unit 5: Control in Cells and in Organisms, of the AQA A-level Biology specification. This examination will contain questions that are synoptic, so it is also important that you revise the principles listed at the end of all the other Biology units as well.


The Content Guidance section covers all the facts you need to know and concepts you need to understand for BIOL5. In each topic, the concepts are presented first. It is a good idea to make sure you understand these key ideas before you try to learn all the associated facts. The Content Guidance also includes examiner tips and knowledge checks to help you prepare for BIOL5. To help you prepare for questions in BIOL5 that are synoptic, some of the knowledge checks — indicated by [image: ] — require you to use your understanding of topics from other units.


The Questions and Answers section shows you the sorts of question you can expect in the unit test. It would be impossible to give examples of every kind of question in one book, but these should give you a flavour of what to expect. Each question has been attempted by two students. Their answers, along with the examiner’s comments, should help you to see what you need to do to score a good mark — and how you can easily not score a mark even though you might understand the biology.


What can I assume about this book?


You can assume that:




•  the basic facts you need to know and understand are stated explicitly


•  the major concepts you need to understand are explained clearly


•  the questions at the end of the guide are similar in style to some of those that will appear in the BIOL5 unit test


•  some of the questions test aspects of How Science Works



•  the answers supplied are the answers of A2 students


•  the standard of the marking is broadly equivalent to the standard that will be applied to your answers





So how should I use this book?


The guide lends itself to a number of uses throughout your course — it is not just a revision aid. You can use it:




•  to check that your notes cover the material required by the specification


•  to identify your strengths and weaknesses


•  as a reference for homework and internal tests


•  during your revision to prepare ‘bite-sized’ chunks of related material, rather than being faced with a file full of notes





You could use the Question and Answer section to:




•  identify the terms used by examiners in questions and what they expect of you


•  familiarise yourself with the style of questions you can expect


•  identify the ways in which marks are lost as well as how they are gained






Develop your examination strategy



BIOL5 is the final examination of your A-level Biology course and its structure is different from the others you have taken. Consequently, you must develop a new examination strategy to prepare for BIOL5. But, be warned, developing your strategy is a highly personal and long-term process; you cannot afford to leave it to the last few weeks of your course.


Things you must do




•  Clearly you must understand the topics covered in Unit 5 and be confident in applying your understanding to unfamiliar contexts. If not, you cannot expect to get a good grade.


•  Understand the weighting of assessment objectives that examiners must use in BIOL5. They have designed BIOL5 with the approximate balance of marks shown in the table.











	Assessment objective

	Brief summary

	Marks in BIOL5






	AO1

	Knowledge and understanding

	27






	AO2

	Application of knowledge and understanding

	57






	AO3

	How Science Works

	16












•  Understand where in BIOL5 different types of questions occur:




    – The final question will be a synoptic essay. It has a tariff of 25 marks — 16 for scientific content, 3 for breadth, 3 for relevance and 3 for quality of written communication. This essay carries many of the 27 marks for AO1 in BIOL5.


    – The penultimate question, worth 15 marks, will contain a high proportion of the AO3 marks and it too will be synoptic.


    – The remainder of the questions will test the topics in Unit 5 but will do so mainly in the context of AO2 skills; very few AO1 marks will be available here.





•  Plan how you will attempt to answer the questions. Since you are now nearing the end of your course, you have, hopefully, developed all the skills that examiners test. You might, however, still have some that are better developed than others — skills that, in the pressure of an examination, you know will not let you down. You know the structure of the examination paper, so you can decide to attempt first those questions that test the skills in which you have the greatest confidence. If you like to write at length about what you have learnt, why not start with the essay? If your strongest skill is analysing and evaluating experimental data, why not start with the penultimate question?


•  Use questions from past papers, from your textbook or from websites to maintain all the skills that examiners will test. Remember, the more you practise, the better your ‘performance’ will be.





Content Guidance


The Content Guidance section is a guide to the content of Unit 5: Control in Cells and in Organisms. It contains the following features.



Key concepts you must understand


Whereas you can learn facts, these are ideas or concepts that may form the basis of models that we use to explain aspects of biology. You can know the words that describe a concept, like negative feedback or transgenic organism, but you will not be able to use this information unless you really understand what is going on. Once you genuinely understand a concept, you will probably not have to keep re-learning it.


Key facts you must know and understand


These are exactly what you might think: a summary of all the basic knowledge that you must be able to recall and show that you understand. The knowledge has been broken down into a number of small facts that you must learn. This means that the list of ‘Key facts’ for some topics is quite long. This approach, however, makes quite clear everything you need to know about the topic.


Summary


This describes the skills you should be able to demonstrate after studying each related topic. These include the skills associated with the assessment objectives that examiners will ask you to demonstrate in the BIOL5 unit test.





Content Guidance


How organisms detect and respond to changes in their environment


The survival value of behaviour patterns


Key concepts you must understand


Organisms increase their chances of survival by responding to changes in their external or internal environment.


The processes shown in Figure 1 are common to the way that all organisms respond to their environment. There is always:




•  a stimulus — a change in the organism’s external or internal environment


•  a receptor — a structure that detects the stimulus


•  an effector — a structure, such as a muscle, that produces the response


•  some kind of linking system or coordinating system — this is stimulated by the receptor and, in turn, stimulates the effector


•  a response — the action that results from the stimulus
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Figure 1 The processes involved in responding to a stimulus
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Knowledge check 1


Define the term stimulus.
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Key facts you must know and understand


Responses of plants to external stimuli often involve growth. These responses are called tropisms and are directional responses to a directional stimulus. A growth response towards a stimulus is a positive tropism; a growth response away from a stimulus is a negative tropism. For example:




•  plant shoots grow towards the most intense source of light (positive phototropism)



•  plant shoots grow away from gravity (negative gravitropism)
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Examiner tip


Make it clear to an examiner that tropisms and taxes are directional responses to directional stimuli. A kinesis is a change in the rate of moving and is not a directional response.
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Simple animals respond to external stimuli in one of two ways:




•  A taxis (plural taxes), in which the animal moves along a gradient of intensity of a stimulus. Movement towards the stimulus is a positive taxis; movement away from the stimulus is a negative taxis. Maggots move away from light; male moths are attracted by, and move towards, pheromones (chemicals similar to hormones) released by female moths.


•  A kinesis (plural kineses), in which a change in the intensity of the stimulus brings about a change in the rate of movement, not a change in the direction of movement. Woodlice move faster and change direction less often in dry conditions than in moist conditions. As a result, they are more likely to move out of dry conditions and remain in moist conditions, where they are less likely to dehydrate.
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Knowledge check 2


Give one difference between a taxis and a tropism.
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Taxes and kineses are examples of instinctive, non-intelligent behaviour.


Simple reflex actions in mammals are also instinctive, i.e. they are unlearned and the stimulus always produces the same response. There are two main types of reflex action:




•  a somatic reflex is a response to an external stimulus — for example, the withdrawal reflex (page 28)


•  an autonomic reflex is a response to an internal stimulus — for example, the reflexes controlling heart rate and breathing rate (page 11)
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Variation in results


Investigating the behaviour of animals produces results with more variability than the results from an investigation into, say, enzyme activity. There are two main reasons for this:




•  Only 20 or so woodlice are used, rather than billions of molecules of enzyme; one woodlouse that behaves differently has a bigger effect on the results than one enzyme molecule that behaves differently.


•  There are genetic differences between woodlice and some of these influence behaviour.





You could investigate the preference of woodlice for a dark or a light environment using a simple choice chamber, such as the one in Figure 2.
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Figure 2 A simple choice chamber





You would place ten woodlice in each half of the choice chamber, one half of which is covered with black paper, and leave the apparatus for 10 minutes. At the end of this time, you would record the number of woodlice in each environment (dark and light). To help overcome the small sample size, you would repeat the experiment several times and calculate the mean number for each environment.


You could express your results as a bar chart, like the one in Figure 3. To give some idea of the variability of the results, you could calculate the standard error (SE) of each mean. Figure 3 shows error bars with values of 1.96 × SE above and below the mean values.
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Figure 3 Bar chart of choice-chamber results





If the error bars for the two values overlap, you must conclude that the probability of the differences being due to chance is greater than 0.05 and they have no underlying cause.


If the error bars do not overlap, you must conclude that the probability of the differences being due to chance is less than 0.05 and there is an underlying cause for the differences.
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Examiner tip


Notice the way in which the terms ‘probability’ and ‘chance’ are used here and use them in this way yourself. In section A of BIOL6, you would gain 2 marks for writing, appropriately: ‘The probability that the differences in my results were due to chance is greater/less than 0.05, so I accept/reject my null hypothesis’.
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Receptors


Key concepts you must understand


In humans, receptors are specialised sense cells that act as energy transducers. This means that a specific type of energy produces a small change in the voltage across their surface membrane, called a generator potential. This might then initiate an action potential in a nerve cell. Once an action potential has been initiated, it sweeps along the nerve cell. This passage of an action potential along a nerve cell is a nerve impulse.
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Knowledge check 3


An action potential and a generator potential both involve a change in voltage (potential difference) across a cell surface membrane. How do they differ?
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Nerve impulses are ‘all-or-nothing’ events. There is a certain level of stimulation needed to initiate a nerve impulse. This is called the threshold level. If the generator potential produced in the sense cell does not stimulate a nerve cell above the threshold value, there is no nerve impulse.



Detecting changes in the internal environment


Key concepts you must understand


Nearly all the reactions that take place in your body are controlled by enzymes. It is important that the enzymes work with maximum efficiency. They do this because you maintain them in an environment that is at, or very near to, their optimum temperature and pH. You also control other factors at appropriate levels.


Maintaining a constant internal environment is called homeostasis and involves negative feedback systems. You will find more details on both these concepts on pages 39–46.


To be able to maintain a constant internal environment, it is essential that you detect any changes. The receptors that do this are specific; they detect only changes in one particular factor.
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Knowledge check 4


Suggest what makes receptors specific.
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Key facts you must know and understand


Humans have receptors that detect changes in many factors, including:




•  core body temperature


•  plasma glucose concentration


•  blood pressure


•  the partial pressure of carbon dioxide in the plasma





You will learn about control of core body temperature and of plasma glucose concentrations on pages 40–44.


Control of heart beat
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Figure 4 The location of baroreceptors and chemoreceptors close to the heart
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[image: ] Knowledge check 5


Your blood pressure and partial pressure of CO2 (pCO2) both change during exercise. Explain what causes these changes.
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Changes in blood pressure and changes in the partial pressure of carbon dioxide in the plasma are important in the regulation of heart rate. Baroreceptors monitor changes in blood pressure; chemoreceptors monitor changes in the partial pressure of carbon dioxide in the plasma. The location of these sensors is shown in Figure 4.


The flow charts in Figure 5 show how changes in the partial pressure of carbon dioxide (pCO2) and in arterial pressure influence the heart rate.
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Figure 5 (a) The effect of a change in pCO2 on heart rate (b) The effect of a change in arterial blood pressure on heart rate
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[image: ] Knowledge check 6


You learnt about the SAN in Unit 1. Where, precisely, is the SAN?
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Detecting changes in the external environment: pressure on the skin


Key concepts you must understand


The Pacinian corpuscle is one of several skin receptors that detect pressure.


Notice in Figure 6 the lamellae of a Pacinian corpuscle surrounding the end of a sensory nerve cell. Increased pressure applied to the Pacinian corpuscle distorts these lamellae and opens pressure-sensitive sodium ion channels in the membrane of the sensory nerve cell.
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