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Exam tips


Advice on key points in the text to help you learn and recall 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


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





•  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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About this book


This guide will help you to prepare for AQA A-level Biology topics 5 and 6. These topics are examined in paper 2 (together with topics 7 and 8) and in paper 3 (together with topics 1–4 and 7–9).


The Content Guidance covers all the facts you need to know and concepts you need to understand for topics 5 and 6. It is important to focus on understanding and not just learning facts, as the examiners will be testing your ability to apply what you have learned in new contexts. This is impossible to do unless you really understand everything. The Content Guidance also includes exam tips and knowledge checks to help you prepare for your exams.


The Questions & Answers section shows you the types of questions you can expect in the exam. 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. Two students, student A and student B, have attempted each question. Their answers, along with the accompanying 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 probably understand the biology.


What can I assume about the guide?


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 those that will appear in the final examination



•  the questions assess the different assessment objectives



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





How should I use this guide?


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





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



•  use it to identify your strengths and weaknesses



•  use it as a reference for homework and internal tests



•  use it 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 Questions & Answers section to:





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



•  familiarise yourself with the style of questions you can expect



•  identify the ways in which students gain, or fail to gain, marks






Develop your examination strategy


Just as reading the Highway Code alone will not help you to pass your driving test, this guide cannot help to make you a good examination candidate unless you develop and maintain all the skills that examiners will test in the final exams. You also need to be aware of the types of questions examiners ask and where to find them in the exams. You can then develop your personal examination strategy. But be warned, this is a highly personal and long-term process — you cannot do it a few days before the exam.


Things you must do





•  Clearly, you must know some biology. If you don’t, you cannot expect to get a good grade. This guide provides a succinct summary of the biology you must know.



•  Be aware of the skills that examiners must test in the exams. These are called assessment objectives and are described in the AQA Biology specification.



•  Understand the weighting of the assessment objectives that will be used in the exam. These are as follows:
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•  Use past questions and other exercises to develop all the skills that examiners must test. Once you have developed them all, keep practising to maintain them.



•  Understand where in your exams different types of questions occur. For example, the final question on A-level paper 3 will always be an essay worth 15 marks, testing mainly AO1. If that is the skill in which you feel most comfortable, why not attempt this question first?



•  Remember that mathematical skills account for about 10% of the marks. Make sure you can carry out these calculations, including percentages, ratios and rates of reaction. Also remember that at A-level you are required to understand some statistical tests.



•  You need to be familiar with the techniques you have learned in the required practicals and be able to describe how these techniques might be used in a different context. Also, you need to be able to evaluate practical investigations and data presented to you in the exam. Answers to the questions set in the required practicals in this book are given on pages 83–84.








Content Guidance


Energy transfers in and between organisms


Photosynthesis


Photosynthesis is a two-stage process that takes place in the chloroplast. There is a light-dependent stage, which takes place in the grana of the chloroplast. In this stage, ATP and reduced NADP are made, which are used in the light-independent stage. The light-independent stage takes place in the stroma. This is summarised in Figure 1.
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Knowledge check 1


The diagram shows a chloroplast. Which letter represents a the grana and which represents b the stroma?
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Let’s look at the light-dependent stage of photosynthesis in more detail (see Figure 2). Chlorophyll is a green pigment that is found embedded in the membranes of the grana. When light hits a chlorophyll molecule, this causes one of its electrons to absorb some of the light energy and move to a higher energy level. We say that the electron has become excited. This process is called photoionisation. The electron passes to a carrier protein in the membrane. From there, the electron passes through a series of protein carrier molecules in the membrane, called an electron transfer chain. As the electron moves down this electron transfer chain, energy is lost and an ATPase makes ATP from ADP and Pi.
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Exam tip


Remember that Pi is shorthand for inorganic phosphate.
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The electron that has been lost by the chlorophyll molecule needs to be replaced. A process called photolysis occurs. Light energy splits water into oxygen (which is given off as a waste product), electrons, which replace those lost by chlorophyll, and H+ ions (or protons). The H+ ions join up with the electrons that have passed through the electron transfer chain to become hydrogen atoms, and they join with a coenzyme called NADP to become NADPH, which is a reduced coenzyme.
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The next stage of photosynthesis is the light-independent stage. You can see this in Figure 3. Carbon dioxide joins up with a five-carbon molecule called ribulose bisphosphate (RuBP for short). The resulting molecule immediately splits to form two molecules of a three-carbon compound, glycerate-3-phosphate, or GP. GP is then reduced to triose phosphate (TP) by NADPH. The energy for this reaction comes from ATP. Triose phosphate can be used to regenerate RuBP (using ATP) but also to synthesise all the organic molecules the plant needs, such as cellulose, amino acids, glucose, etc.
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Exam tip


Remember OILRIG — oxidation is loss, reduction is gain.
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Knowledge check 2


Although the light-independent stage of photosynthesis doesn’t use light energy, it does not take place in the dark. Explain why.
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Knowledge check 3


Explain why we can say GP is reduced when it is converted to TP.
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Limiting factors


As we have just seen, photosynthesis relies on a number of factors. If any one of these factors is in short supply, it becomes a limiting factor. Only one factor can limit the rate of photosynthesis at one time. If that limiting factor is increased, the rate of photosynthesis increases.
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Knowledge check 4





a What is limiting the rate of photosynthesis in the flat part of graphs C and B in Figure 4?



b Suggest what is limiting photosynthesis in the flat part of graph A.
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Figure 4 shows the rate of photosynthesis under different conditions. You can tell that light intensity is the limiting factor in the part of the graph that slopes upwards, since increasing light intensity increases the rate of photosynthesis. However, when the graphs flatten off, another factor is limiting photosynthesis. For example, the limiting factor in D must be temperature. You can tell this by comparing C and D. C has a higher rate of photosynthesis than D, but the only factor that has changed is that the temperature is higher. So we know that is the limiting factor.




[image: ]


Exam tip


You may be given data to interpret about the effects of some of these factors on crop yields. You may be asked to carry out calculations and to make judgements based on the data.
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Required practical 7




Chromatography of plant


A student collected some leaves from a plant and then ground them up with some sand and a solvent in a pestle and mortar. The student marked an origin line in pencil near the bottom of a piece of chromatography paper. He placed a spot of the solvent containing the pigments from the leaf on the origin line and dried the spot using a hairdryer. He repeated this ten times, then placed the chromatography paper in a boiling tube containing a suitable solvent. When the solvent had almost reached the top of the paper, he marked this line — the solvent front — using a pencil. He dried the paper. The finished chromatogram is shown in Figure 5.
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Questions





1  Why was the origin line drawn in pencil?



2  Why did the student need to grind up the leaves with the solvent?



3  Why did the student apply a spot of solvent containing pigment to the origin line several times, drying in between?



4  Why was the origin line above the level of solvent in the boiling tube?



5  The student put a bung in the boiling tube after leaving the chromatography paper in it. Explain why.



6  Calculate the Rf value of spot X.



7  Suggest an advantage to a plant of having several different pigments in the chloroplast, in addition to chlorophyll.









Required practical 8





Investigating dehydrogenase activity in chloroplasts


A chloroplast suspension was made by homogenising some fresh spinach leaves in isotonic saline. The mixture was filtered and centrifuged. The pellet, containing chloroplasts, was re-suspended in isotonic saline solution. A student set up three test tubes as follows:
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DCPIP is a blue dye that accepts electrons from electron transfer chains. When it accepts electrons it becomes colourless.


The three tubes were set up in a test tube rack 15 cm from a bright bench lamp.


The student observed that tube 1 became decolourised after 7 minutes. No changes were observed in the other two tubes.


Questions





1  Explain why tube 1 became decolourised.



2  Explain the purpose of (a) tube 2, (b) tube 3.



3  Why was it important to re-suspend the chloroplasts in isotonic saline solution?



4  Before use, the chloroplast suspension was kept ice-cold. Explain why.



5  Sodium hydrogen carbonate could be used to increase the carbon dioxide concentration in the tubes. What effect would this have on the time taken for tube 1 to decolourise? Explain your answer.



6  Suggest how the student could have modified this investigation to measure the rate at which tube 1 became decolourised.



7  Describe how the student could modify this investigation to measure the effect of changing light intensity on dehydrogenase activity in chloroplasts.
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Summary





•  Photosynthesis is a two-stage process.







     – In the light-dependent stage, chlorophyll absorbs light, which releases electrons. These pass along an electron transfer chain producing reduced NADP and ATP. Electrons are replaced by photolysis of water, which produces protons, electrons and oxygen.


     – In the light-independent stage, carbon dioxide reacts with ribulose bisphosphate (RuBP) to produce two molecules of GP. ATP and reduced NADP from the light-dependent stage are used to reduce GP to triose phosphate (TP). TP can be used to regenerate RuBP and the rest is converted to useful organic substances.








•  The rate of photosynthesis can be limited by factors such as the availability of light, carbon dioxide and temperature. In agriculture, farmers may try to overcome the effect of these limiting factors to increase yields.
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