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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


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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About this book


This guide will help you to prepare for the WJEC Biology AS/A-level Biology Unit 1 exam. The concepts in Unit 1 are fundamental and underpin the whole of A-level biology.


The Content Guidance covers all the concepts you need to understand and facts you need to know for the Unit 1 exam. It also includes exam tips and knowledge checks to help you to prepare for Unit 1. Answers to the knowledge check questions are provided at the back of the book. At the end of each topic there is a summary of the key points covered in that topic. This is a really useful part of the book — use it when you are revising as a checklist and tick off each topic when you have revised it. You should then not look at this topic for a few days and come back to it later to test yourself and make sure that you really do know it. Each topic has specified practical work that you must complete and that you could be questioned on in the exam. The practicals are listed at the end of each topic and many of them are included in the Questions & Answers section. Mathematical skills are also an important part of A-level biology. Required skills are highlighted in exam tips and are also covered in the Questions & Answers section.


The Questions & Answers section contains questions on each of the topics in the specification. They are written in the same style as the questions in the Unit 1 exam so they will give you an idea of the sort of thing you will be asked to do in the exam. After each question there are answers by two students, student A and student B, followed by comments on what they have written. These comments are important because they give you an insight into the responses that the examiners are looking for in the exam. They also highlight some of the common mistakes that students make.



Revision techniques


It is important to develop effective revision and study techniques. The key to effective revision is to make it active. Most people cannot revise effectively by just reading through notes or a book. In order to learn, you have got to do something with the information. Here are some examples of active revision techniques — not all of them will work for everyone, so it is important that you try them and find out which techniques work for you.


Consolidate your notes


This means taking information from your notes and this book and presenting it in a different format. This can be as simple as just writing out the key points of a particular topic. One effective consolidation technique involves taking some information and turning it into a table or diagram. More creative consolidation techniques include the use of mind maps or flash cards.


The key to these techniques is that you will be thinking actively about the information you are revising. This increases the chance of you remembering it and also allows you to see links between different topic areas. Developing this kind of deep, holistic understanding of the core concepts is the key to getting top marks in the exam.


Complete practice exam questions


Completing practice exam questions is a crucial part of your revision. It allows you to practise applying your knowledge to the exam questions and to see if your revision is working. A useful strategy is to complete questions on a topic that you have not yet fully revised. This will show you which areas of the topic you know already and which areas you need to work on. You can then revise the topic and go back and complete the questions again to check that you have successfully plugged the gaps in your knowledge.


Use technology


There are many creative ways to use technology to help you revise. For example, you can make slideshows of key points, shoot short videos or record podcasts. The advantage of doing this is that by creating the resource you are thinking about a particular topic in detail. This will help you to remember it and improve your understanding. You will also have the finished product, which you can revisit closer to the exam. You could even pass on what you have made to your friends to help them.





Content Guidance



Chemical elements are joined together to form biological compounds


The study of biochemistry is fundamental to biology. Many students find it a difficult topic but it is important to persevere as it can earn you some fairly straightforward marks in the exam. This section looks at the biological importance of some key inorganic ions, water and monomers and polymers, and then moves on to the three main classes of chemical you need to study: carbohydrates, lipid and proteins.
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Knowledge check 1


When plants do not have enough magnesium, their leaves can become yellow. Explain why this happens.
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Key inorganic ions


You need to know some examples of inorganic ions and their function in living organisms:





•  magnesium (Mg2+) — used to form the green photosynthetic pigment chlorophyll



•  iron (Fe2+) — a component of haemoglobin, which is used to carry oxygen in the blood



•  calcium (Ca2+) — used to strengthen bones and teeth and cell walls in plants



•  phosphate (PO43–) — used to form phospholipids, which make up cell membranes
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Exam tip


It is important to answer exam questions as precisely as possible. In one exam question, just writing ‘calcium makes up teeth’ was not awarded the mark. Students had to say that calcium strengthened the teeth.
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Water


Water is vital to all life on Earth. Water’s properties arise from the chemical structure of the water molecule. A water molecule consists of two hydrogen atoms bonded to an oxygen atom.


Water is known as a polar molecule because it has a slightly uneven distribution of charge. The hydrogen atoms of the water molecule are slightly positively charged, while the oxygen atom is slightly negatively charged.


This slight uneven distribution of charge allows hydrogen bonds to form between a hydrogen atom of one water molecule and the oxygen atom of another water molecule. These hydrogen bonds create a force known as cohesion, which ‘sticks’ the water molecules together. Hydrogen bonding between water molecules is shown in Figure 1.


Cohesion forces are responsible for the high surface tension of water and the formation of a ‘skin’ at the point where the water meets the air. This skin allows some organisms such as pond skaters and basilisks to literally walk on water. Cohesion also allows the transport of long columns of water up the stem in the xylem of plants as part of the transpiration stream.
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Knowledge check 2


Why is water described as a polar molecule?
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Knowledge check 3


Why are there cohesion forces between water molecules?
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Water is also known as a universal solvent as it dissolves a wide variety of different solutes. This is important for two reasons:





•  It means chemical reactions can occur in solution.



•  It makes transport inside living organisms much easier. Solutes are able to dissolve, for example in the blood, and then be carried around the organism.
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Knowledge check 4


Why is water known as a universal solvent?
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Water is used in a variety of chemical reactions within living organisms, including photosynthesis and hydrolysis reactions.


Water has a very high specific heat capacity. This means that it takes a large amount of energy to raise the temperature of a body of water. This is important in cells because it means that a relatively large amount of heat is required to raise a cell’s temperature. This allows the cell to maintain a relatively stable internal temperature, which is important for the actions of enzymes within the cell. The high specific heat capacity of water is also important in bodies of water such as lakes and ponds, where it provides a relatively stable environment for aquatic animals.
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Knowledge check 5


What property of water means that cells have a relatively consistent internal temperature?
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Knowledge check 6


What is the advantage to organisms of water’s high latent heat?
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Exam tip


Students often get confused between ‘high specific heat’ and ‘high latent heat’. Make sure you are clear about the difference between these two terms.
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Water has a high latent heat of evaporation. This means that a relatively large amount of energy is required to turn water from a liquid into a gas. This is important for living organisms as the evaporation of water (e.g. during sweating) takes energy away from the skin and causes a cooling effect.


Solid water has a lower density than liquid water, so solid ice floats on top of liquid water. This is important because when ice forms it provides an insulating layer on the top of a body of water. The liquid water beneath the solid ice has a higher temperature than the air above it, allowing aquatic organisms to survive even if the water at the surface has frozen.


Water’s transparency is also important for living organisms. It allows light to travel through it, which means that organisms such as plants and algae are able to photosynthesise.


Water is a metabolite, a reactant in photosynthesis and hydrolysis, and a product of respiration and condensation reactions. Water also provides support and buoyancy for aquatic organisms.
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Exam tip


If you are talking about the advantages to living organisms of water being transparent, make sure you are specific. Answers such as ‘it lets light get to plants’ or ‘it allows fish to see’ will not earn you any marks.
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Monomers and polymers


Carbohydrates and proteins form polymers. A polymer is a large molecule made up of repeating units called monomers. Polymers are formed in polymerisation reactions. These are reactions that join monomers together to make a polymer. In the polymers you need to study, condensation reactions join the monomers together. Hydrolysis reactions break the bonds in a polymer, releasing the monomers.


Carbohydrates


Carbohydrates are important chemicals in biology. They range from simple sugars like glucose to large complex polymers such as chitin. All carbohydrates contain the elements:





•  carbon



•  hydrogen



•  oxygen





It is important to know the number of bonds that each of the atoms above form in a molecule. This information will then allow you to check any structural diagrams you have drawn to make sure they are correct. Carbon atoms form four bonds, hydrogen forms one bond and oxygen atoms form two bonds.



Monosaccharides


The basic unit of a carbohydrate is a monosaccharide. All monosaccharides have the general formula CnH2nOn.


This means that in a monosaccharide there is the same number of carbon atoms as oxygen atoms and twice as many hydrogen atoms as carbon atoms. Monosaccharides can be classified by the number of carbon atoms they contain:





•  three carbon atoms — triose sugars



•  five carbon atoms — pentose sugars (e.g. deoxyribose found in DNA)



•  six carbon atoms — hexose sugars (e.g. glucose)





We will focus on the hexose sugars and in particular on glucose. Other hexose sugars include fructose and galactose.
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Exam tip


You will not be asked to draw glucose from scratch in the exam, but you may have to annotate a diagram to show the bonds forming or to illustrate the difference between it and another molecule, so it is worth learning its structure.
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Glucose


Glucose is fundamentally important in biology. It is used in respiration to produce ATP (chemical energy currency used in cells) and it is the monomer for many different polysaccharides. Glucose has two isomers: alpha (α) glucose and beta (β) glucose (Figure 2). Isomers are molecules that have the same chemical formula but a different structure. The only difference between the structures of α-glucose and β-glucose is the different arrangement of the H and OH (hydroxyl group) on carbon 1.
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Exam tip


Students often have trouble explaining the difference between α-glucose and β-glucose. Saying that the H and OH are arranged differently on carbon 1 is better than talking about up, down etc.
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Disaccharides


Two monosaccharides can be joined by a glycosidic bond to form a disaccharide. This reaction is known as a condensation reaction. In a condensation reaction, a molecule of water is produced when the bond is formed. The bond shown in Figure 3 is called a 1,4 glycosidic bond because it forms between carbons 1 and 4. When two glucose molecules are joined by a 1,4 glycosidic bond, the disaccharide maltose is formed, as shown in Figure 3.
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Exam tip


The carbon atoms are not shown in Figure 2, which is a common, simplified way of drawing glucose. However, two carbon atoms are labelled in Figure 3. Here, the numbers are important because they allow you to identify which carbon atoms in a molecule form bonds (in this case, 1 and 4).
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A hydrolysis reaction can be used to break the chemical bond formed in a condensation reaction. In a hydrolysis reaction, the bond is broken by the chemical insertion of water. If the glycosidic bond in maltose is broken by a hydrolysis reaction, two molecules of glucose are formed.
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Exam tip


When drawing a diagram to show a condensation reaction forming a bond, don’t forget to draw in the water molecule that is produced — it is often worth a mark.
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Table 1 shows the disaccharides formed when different monosaccharides are joined by condensation reactions.






	Monosaccharides

	Disaccharide






	Glucose + glucose

	Maltose






	Glucose + fructose

	Sucrose






	Glucose + galactose

	Lactose







Table 1 Disaccharides formed when different monosaccharides are joined by condensation reactions
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Knowledge check 7


What are the products of the hydrolysis of maltose?
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Polysaccharides


Three or more monosaccharides can be joined by condensation reactions to form a polysaccharide. The monosaccharides are the monomers and the polysaccharide is a polymer. Most polysaccharides contain thousands of monomers.


Polysaccharides generally either have a structural function or are used to store glucose. The large size of polysaccharides means that they are insoluble, which is important for them to be able to carry out their functions. They are also osmotically inactive. This means that they can be stored in cells without any detrimental osmotic effects. In the case of the storage of polysaccharides, it is important that glucose can be removed easily.


Storage polysaccharides


The two main storage polysaccharides are starch and glycogen.





•  Starch is a polymer made up of a large number of α-glucose monomers. Starch has two components, amylose and amylopectin. Amylose is a chain of glucose monomers joined by 1,4 glycosidic bonds and formed into a helix. The structure of amylose is shown in Figure 4.
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Knowledge check 8


Why is it important that polysaccharides that have a structural function are insoluble?
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Amylopectin has both 1,4 and 1,6 glycosidic bonds. This gives it a branched structure. The structure of amylopectin is shown in Figure 5. Starch is used to store glucose in plants.
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•  Glycogen is a polymer made up of a large number of α-glucose monomers. Like amylopectin, it has both 1,4 and 1,6 glycosidic bonds, so it has a branched structure. Glycogen is used to store glucose in animals and is found in muscle cells.
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Knowledge check 9
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