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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.
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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 book is the second in a series of four, which will help you to prepare for the Edexcel AS and A-level biology examination. It covers Unit 2: Development, Plants and the Environment. This is the second of two content-based units that make up the AS biology examination. The other books in the series cover Units 1, 4, 5 and 3 and 6.


This guide has two main sections:




•  Content Guidance This provides a summary of the facts and concepts that you need to know for the Unit 2 examination.


•  Questions and Answers This section contains two specimen papers for you to try, each worth 80 marks. There are also two sets of answers for each question, one from a candidate who is likely to get a C grade and another from a candidate who is likely to get an A grade.





The specification


It is a good idea to have your own copy of the Edexcel biology specification. It’s you who is going to take this examination, not your teacher, and so it is your responsibility to make sure you know as much about the exam as possible. You can download a copy free from www.edexcel.org.uk.


The AS examination is made up of three units:




•  Unit 1 Lifestyle, Transport, Genes and Health


•  Unit 2 Development, Plants and the Environment


•  Unit 3 Practical Biology and Research Skills





This book covers Unit 2, and the first book in the series covers Unit 1. There is also a practical guide that covers AS Unit 3 and A2 Unit 6 and is based on practical work that you will do in your biology classes.


Unit 2 content


The content of each unit is clearly set out in the specification. Unit 2 has two topics:




•  The voice of the genome


•  Biodiversity and natural resources





The voice of the genome looks at the detailed structures of an animal cell, as an example of a eukaryotic cell, and of a prokaryotic cell. The functions of organelles involved with protein synthesis and export in an animal cell are explained. The topic moves on to consider mitosis and the cell cycle, and how you can prepare a piece of plant root to observe cells in various stages of the cell cycle. The roles of meiosis are also considered, although you do not need to know details of its stages for this unit. The structures and functions of mammalian gametes are covered, and also the processes involved in fertilisation in mammals and flowering plants.


We then look at stem cells — what they are, what they do and their potential importance in future treatments of diseases. This leads us to the idea of differentiation, and what this involves. Finally, the relationship between phenotype, genotype and environment is considered.


Biodiversity and natural resources concentrates largely on plants to begin with. We look at the ultrastructure of plant cells, and relate the structure and function of starch and cellulose to their functions in these cells. Some of the uses that we make of plant fibres and starch are dealt with, including an experiment that you can do to investigate the tensile strength of fibres. Other practical work you need to be familiar with includes the investigation of plant mineral deficiencies using culture solutions, and testing for antimicrobial properties of plant extracts. Plants are important sources of drugs, and we look at old and new methods of testing their efficacy and safety.


The rest of the topic deals with biodiversity — what it is and how we can measure it. The ways in which organisms become adapted to their environment, through natural selection, are discussed. Conservation is considered, especially relating to the roles of zoos and seedbanks.


Unit 2 assessment


Unit 2 is assessed in an examination lasting 1 hour 15 minutes. The questions are all structured — that is, they are broken up into several parts, with spaces in which you write your answers. There are 80 marks available on the paper.


What is assessed?


It’s easy to forget that your examination isn’t just testing what you know about biology — it’s also testing your skills. It’s difficult to overemphasise how important these are.


The Edexcel examination tests three different assessment objectives (AOs). The following table gives a breakdown of the proportion of marks awarded to knowledge and to skills in the AS examination:






	Assessment objective

	Outline of what is tested

	Percentage of marks






	AO1

	Knowledge and understanding of science and of How Science Works

	30–34






	AO2

	Application of knowledge and understanding of science and of How Science Works

	34–40






	AO3

	How Science Works

	28







AO1 is about remembering and understanding all the biological facts and concepts you have covered in this unit. AO2 is about being able to use these facts and concepts in new situations. The examination paper will include questions that contain unfamiliar contexts or sets of data, which you will need to interpret in the light of the biological knowledge you have. When you are revising, it is important that you try to develop your ability to do this, as well as just learning the facts.


AO3 is about How Science Works. Note that this comes into AO1 and AO2 as well. A science subject such as biology is not just a body of knowledge. Scientists do research to find out how things around them work, and new research continues to find out new things all the time. Sometimes new research means that we have to change our ideas. For example, not all that long ago people were encouraged to eat lots of eggs and drink lots of milk, because it was thought to be ‘healthy’. Now we know we need to take care not to eat too many animal-based fats, because new research has found links between a fatty diet and heart disease.


How Science Works is about developing theories and models in biology, and testing them. It involves doing experiments to test hypotheses, and analysing the results to determine whether the hypothesis is supported or disproved. You need to appreciate why science does not always give us clear answers to the questions we ask, and how we can design good experiments whose results we can trust.


Scientific language


Throughout your biology course, and especially in your examination, it is important to use clear and correct biological language. Scientists take great care to use language precisely. If doctors or researchers do not use exactly the correct word when communicating with someone, then what they are saying could easily be misinterpreted. Biology has a huge number of specialist terms (probably more than any other subject you can choose to study at AS) and it is important that you learn them and use them. Your everyday conversational language, or what you read in the newspaper or hear on the radio, is often not the kind of language required in a biology examination. Be precise and careful in what you write, so that an examiner cannot possibly misunderstand you.


The examination


Time


You will have 75 minutes to answer questions worth 80 marks. That gives you almost 1 minute per mark. When you are trying out a test question, time yourself. Are you working too fast? Or are you taking too long? Get used to what it feels like to work at just over a-mark-a-minute rate.


It’s not a bad idea to spend one of those minutes just skimming through the exam paper before you start writing. Maybe one of the questions looks as though it is going to need a bit more of your time than the others. If so, make sure you leave a little bit of extra time for it.


Read the question carefully


That sounds obvious, but candidates lose large numbers of marks by not doing it.




•  There is often vital information at the start of the question that you’ll need in order to answer the questions themselves. Don’t just jump straight to the first place where there are answer lines and start writing. Start reading at the beginning! Examiners are usually careful not to give you unnecessary information, so if it is there it is probably needed. You may like to use a highlighter to pick out any particularly important bits of information in the question.


•  Do look carefully at the command words (the ones right at the start of the question) and do what they say. For example, if you are asked to explain something then you won’t get many marks — perhaps none at all — if you describe it instead. You can find all these words in an appendix near the end of the specification document.






Depth and length of answer


The examiners will give you two useful guidelines about how much you need to write.




•  The number of marks. Obviously, the more marks the more information you need to give. If there are 2 marks, then you’ll need to give two different pieces of information in order to get both of them. If there are 5 marks, you’ll need to write much more.


•  The number of lines. This isn’t such a useful guideline as the number of marks, but it can still help you to know how much to write. If you find your answer won’t fit on the lines, then you probably haven’t focused sharply enough on the question. The best answers are short and precise.





Writing, spelling and grammar


The examiners are testing your biology knowledge and skills, not your English skills. Still, if they can’t understand what you have written then they can’t give you any marks. It is your responsibility to communicate clearly — don’t scribble so fast that the examiner cannot read what you have written.


In general, incorrect spellings are not penalised. If the examiner knows what you are trying to say then he or she will give you credit. However, if your wrongly spelt word could be confused with another, then you won’t be given the mark. For example, if you write ‘meitosis’, then the examiner can’t know whether you mean meiosis or mitosis, so you’ll be marked wrong.


Like spelling, bad grammar isn’t taken into account. Once again, though, if it is so bad that the examiner cannot understand you, then you won’t get marks. A common problem is to use the word ‘it’ in such as way that the examiner can’t be certain what ‘it’ refers to. A good general rule is never to use this word in an exam answer.





Content Guidance


The voice of the genome


Cell structure


All living organisms are made up of cells, and a cell can be thought of as the basic unit of living things. There are two basic types of cells — prokaryotic cells and eukaryotic cells. Prokaryotic cells are found in bacteria and archaea. Eukaryotic cells are found in animals, plants and fungi.
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Figure 1 Structure of a prokaryotic cell
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Figure 2 Structure of an animal cell — an example of a eukaryotic cell
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Knowledge check 1


Approximately how many times longer is the animal cell than the bacterial cell?
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Table 1 Comparison of prokaryotic and eukaryotic cells






	Prokaryotic cell

	Eukaryotic cell






	No nucleus or nuclear envelope

	Nucleus surrounded by envelope (two membranes)






	DNA in the form of a single circular molecule

	DNA as several linear molecules, each forming a chromosome






	Plasmids (small circular pieces of DNA) usually present

	No plasmids






	Ribosomes 20nm diameter

	Ribosomes 30nm diameter






	No endoplasmic reticulum or Golgi apparatus

	Endoplasmic reticulum and Golgi apparatus present






	Cell wall always present, made of cross-linked peptidoglycans

	Cell wall present in plant cells and fungal cells; made of cellulose in plants and various substances in fungi






	No cytoskeleton

	Cytoskeleton of microtubules and microfilaments






	No mitochondria or plastids

	Mitochondria usually present; plastids (chloroplasts and amyloplasts) often present in plant cells







Functions of the rER and Golgi apparatus


Proteins that are to be exported from a cell — for example extracellular enzymes — are made on ribosomes attached to the rough endoplasmic reticulum (see Figure 3). Amino acids are strung together into a long chain on the ribosome and joined together by peptide bonds. As the chain forms, it is fed through the membrane of the endoplasmic reticulum so that the protein ends up inside the space (cisternum) between the endoplasmic reticulum membranes.
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Examiner tip


Cells also contain ribosomes not attached to the rER, where non-export proteins are made.
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Part of the cisternum, with the protein molecules inside it, breaks off to form a membrane-bound vesicle. This moves towards the Golgi apparatus. The vesicles fuse to the outer (convex) face of the Golgi apparatus.


Inside the Golgi apparatus, the protein molecules are modified, for example by having carbohydrate groups added to them to produce glycoproteins.


Vesicles containing these modified proteins break away from the inner (concave) face of the Golgi apparatus. The vesicles travel to the cell surface membrane, with which they fuse. Their membranes become part of the cell surface membrane and their contents — the proteins — are deposited outside the cell.
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Figure 3 Formation and secretion of extracellular enzymes



Tissues, organs and systems


Many organisms made of eukaryotic cells (animals, plants and fungi) are multicellular. They generally contain many different types of cells, each specialised to carry out a particular set of functions. For example, your body contains nerve cells (neurones), muscle cells, bone cells, red blood cells and many other cell types.


Cells of a particular type often group together to form a tissue. For example, the heart wall is made up of cardiac muscle tissue. Artery walls contain smooth muscle tissue and elastic tissue.


The heart and an artery are examples of organs. They are each made up of several different tissues, which work together to carry out the particular function of that organ.


Organs also work together. For example, the heart, arteries, veins and capillaries are all part of the circulatory system, whose function is to transport substances around the body.
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Summary


After studying this topic, you should be able to:




•  describe the appearance of the following parts of an animal cell: nucleus, nucleolus, ribosomes, rough and smooth endoplasmic reticulum, mitochondria, centrioles, lysosomes, Golgi apparatus


•  compare the ultrastructures of an animal cell and a prokaryotic cell


•  explain how the rough endoplasmic reticulum and Golgi apparatus are involved in the synthesis, processing and export of proteins such as enzymes


•  describe how, in multicellular organisms such as plants and animals, cells are organised into tissues, organs and organ systems
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Cell division



A multicellular organism begins as a single cell. That cell divides repeatedly to produce all the cells in the adult organism.



Mitosis and the cell cycle


The type of cell division involved in growth is called mitosis. Mitosis is also involved in asexual reproduction, in which a single parent gives rise to genetically identical offspring.


As an organism grows, many of its cells go through a continuous cycle of growth and mitotic division called the cell cycle.
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Figure 4 The cell cycle


For most of the cell cycle, in the G1 and G2 phases, the cell continues with its normal activities. It also grows, as the result of the production of new molecules of proteins and other substances, which increase the quantity of cytoplasm in the cell.
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