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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.

Track your progress

Use the revision planner on pages 4, 5 and 6 to plan your revision, topic by topic. Make a note 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 noting 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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Exam tips

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

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

Clear, concise definitions of essential key terms are provided where they first appear.

Key words from the specification are highlighted in bold throughout the book.
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Revision activities

These activities will help you to understand each topic in an interactive way.
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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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Summaries

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

Go online to check your answers to the exam questions and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotes
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My revision planner


  1 Biological molecules




    Monomers and polymers

    Carbohydrates

    Lipids

    General properties of proteins

    Many proteins are enzymes

    Nucleic acids are important information-carrying molecules

    ATP

    Water

    Inorganic ions




  2 Cells




    Cell structure

    All cells arise from other cells

    Transport across cell membranes

    Cell recognition and the immune system




  3 Organisms exchange substances with their environment




    Surface area to volume ratio

    Gas exchange

    Digestion and absorption

    Mass transport in animals

    Mass transport in plants




  4 Genetic information, variation and relationships between organisms




    DNA, genes and chromosomes

    DNA and protein synthesis

    Genetic diversity can arise as a result of mutation or during meiosis

    Genetic diversity and adaptation

    Species and taxonomy

    Biodiversity within a community

    Investigating diversity




  5 Energy transfers in and between organisms




    Photosynthesis

    The light-dependent reaction

    The light-independent reaction

    Limiting factors

    Respiration

    Aerobic respiration

    Anaerobic respiration

    Measuring respiration




  6 Energy and ecosystems




    Net productivity of producers

    Net productivity of consumers

    Nutrient cycles




  7 Stimulus and response




    Survival and response

    Receptors

    Control of heart rate




  8 Nervous coordination




    Nerve impulses

    Synaptic transmission

    Skeletal muscles




  9 Homeostasis




    Principles of homeostasis and negative feedback

    Control of blood glucose concentration

    Control of blood water potential




10 Inheritance




    Monohybrid crosses

    Dihybrid inheritance

    Linkage

    Epistasis

    Use of the chi-squared (χ2) test in genetics exams

    Population genetics

    Evolution

    Speciation




11 Populations in ecosystems




    Biotic and abiotic factors

    Investigating populations

    How ecosystems develop




12 The control of gene expression




    Mutation: alteration of the sequence of bases in DNA can alter the structure of proteins

    Gene expression is controlled by a number of features

    Regulation of transcription and translation

    Gene expression and cancer




13 DNA technology




    Recombinant DNA technology

    Gene therapy

    Medical diagnosis

    Genetic fingerprinting




  Now test yourself answers




  Glossary




  Exam practice answers and quick quizzes at

  www.hoddereducation.co.uk/myrevisionnotes




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, 5 and 6 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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2–6 weeks to go


•  Read through the relevant sections of this book and refer to the exam tips, exam 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

•  Use the revision activities to try out 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 exam tips, exam 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 examinations.
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My exams

A-level Biology Paper 1

Date:....................

Time:....................

Location:....................

A-level Biology Paper 2

Date:....................

Time:....................

Location:....................

A-level Biology Paper 3

Date:....................

Time:....................

Location:....................
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1 Biological molecules

Monomers and polymers

The biochemical basis of life

All living things are made from just four basic types of organic compound: proteins, carbohydrates, nucleic acids and lipids.

These organic compounds perform similar functions in all organisms. For example, all organisms have DNA as their genetic material and all use it to make proteins according to the same code. The chemical reactions that occur inside cells are controlled by proteins called enzymes. The similarities and differences in these molecules provide clear evidence for evolution.

Some of these molecules are polymers — large molecules made from many repeated subunits called monomers joined in a chain. Monomers relate to polymers as follows:


•  Amino acids join to make proteins.

•  The monosaccharide glucose joins to make the polysaccharides starch, cellulose and glycogen.

•  Nucleotides join to make the nucleic acids DNA and RNA.



Lipids, on the other hand, are not polymers.

Hydrolysis and condensation

Think of these reactions as ‘breaking down’ and ‘building up again’. Large molecules are broken down into smaller ones by hydrolysis. Small molecules are built up into larger ones by condensation.

The food we eat contains a lot of polymers. Digestion involves breaking down these large molecules so that they are simple, soluble and can be absorbed into the blood (Figure 1.1). Large molecules are hydrolysed by enzymes to produce smaller molecules. Once inside the body, smaller molecules are built up into large ones by condensation. For example, we might hydrolyse the protein in a piece of chicken into amino acids that can be absorbed into the body. These amino acids could be used to build up the proteins the body needs such as haemoglobin, enzymes and muscle protein.
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Exam tip

Condensation and hydrolysis are common themes for exam questions. Make sure you get them the right way round. Condensation reactions produce water, whereas hydrolysis reactions use water. These reactions are the exact opposite of each other.
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Now test yourself


1  What type of reaction will join monomers to form polymers?

2  Which type of reaction will break polymers down into monomers?



Answers on p. 203
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Carbohydrates

Monosaccharides and disaccharides

Carbohydrates contain just three elements: carbon, hydrogen and oxygen. Simple carbohydrates are called sugars, which are all sweet, soluble compounds whose names end in –ose. There are two types of sugar: monosaccharides (single sugars) and disaccharides (double sugars).

The three monosaccharides you need to know are glucose, galactose and fructose. The three disaccharides you need to know are maltose, sucrose and lactose.
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Exam tip

Try not to get confused with G words. Glycogen is a polysaccharide. Glucose and galactose are monosaccharides (simple sugars).
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Glucose

Glucose is a vital molecule and you need to be able to draw its structure (Figure 1.2). The other two monosaccharides, galactose and fructose, are isomers of glucose — they have the same atoms but in a slightly different arrangement.
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Glucose is our main energy source: our cells respire glucose most of the time. This means that the energy in the glucose is released and used to make ATP. In turn, ATP can provide instant energy for activities such as the contraction of muscles (see p. 24).

α-glucose and β-glucose

Glucose has two isomers, α-glucose and β-glucose (Figure 1.3). There is a slight but important difference between these molecules. α-glucose polymerises to form the energy storage compounds starch and glycogen, whereas β-glucose polymerises into cellulose, a compound with completely different properties.
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A condensation reaction between two α-glucose molecules forms a glycosidic bond that produces maltose (Figure 1.4). Starch is formed by simply repeating the process.
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Exam tip

You only need to know the structure of glucose, not galactose or fructose.
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Sucrose and lactose

These two other disaccharides are made from different monosaccharides:


•  one molecule of sucrose (cane sugar) is formed by the condensation of one α-glucose molecule and one fructose molecule

•  one molecule of lactose (milk sugar) is formed by the condensation of one α-glucose molecule and one galactose molecule
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Exam tip

For the exam, make sure you can draw four key molecules: glucose, glycerol, a fatty acid and an amino acid.
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Typical mistake

When drawing OH groups, the oxygen is always attached to the carbon and the hydrogen is always attached on the outside of the oxygen. So, when drawing molecules it should always be –OH or HO–, not –HO or OH–.
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Polysaccharides

Polysaccharides are also called complex carbohydrates. The three polysaccharides you need to know are starch, glycogen and cellulose. These are large molecules made from hundreds or thousands of glucose molecules joined together. Their large size makes them insoluble.

Starch

Starch is the main energy storage compound in plants. Plants make glucose by photosynthesis and then convert it into starch for storage, so it does not take up too much space and does not make the water potential of the cytoplasm too low. Starch is not one compound but a mixture of two: amylose and amylopectin (Figure 1.5):


•  Amylose is a straight chain polymer of glucose, which means that it is one long spiral molecule with just two ends — there is no branching.

•  Amylopectin, in contrast, is branched so that there are many more ends. This is important because new glucose units can only be added or released from the ends. Amylopectin can therefore be built up and broken down much more quickly than amylose.




[image: ]


A storage compound needs to be compact, insoluble and available when needed. Starch does this role perfectly because:


•  the spiral shape of amylose makes it compact

•  its huge size makes it insoluble

•  the branching of amylopectin provides lots of ends that can release glucose quickly



Glycogen

Learning about glycogen is easy: it has the same structure as amylopectin, but it is more frequently branched. As a result, it can be broken down and built up more quickly, which matches the greater energy needs of animals.


•  Most of our glycogen is stored in the liver and muscles.

•  When blood glucose levels are low, glycogen is broken down to restore levels.

•  Think of glycogen as short-term energy storage, whereas lipids are long term.



Cellulose

Cellulose is the most common polysaccharide in the world. After water, it accounts for a large percentage of the weight of most plants, including trees. It is a key component of wood.

Starch and glycogen are polymers of α-glucose, whereas cellulose is a polymer of β-glucose. Cellulose has one key property: it forms fibres that have great strength. β-glucose molecules join together in the same way as α-glucose: by condensation reactions that form glycosidic bonds. The difference is that β-glucose units condense to form long, straight unbranched chains. When they lie alongside each other, in parallel, many hydrogen bonds form along the whole length, so that long, strong fibres form. Many microfibrils become glued together by a mixture of shorter glucose chains to form a tough wall that resists expansion (Figure 1.6).
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Now test yourself


3  Explain how the structure of cellulose is related to its function.



Answer on p. 203
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Testing for reducing and non-reducing sugars

Benedict’s solution is used to test for the presence of reducing sugars (e.g. glucose). It can also be used, indirectly, to test for non-reducing sugars (e.g. sucrose). For reducing sugars, dissolve the test substance in water, add Benedict’s reagent and heat to almost boiling point. In a positive result, an orange precipitate forms. If it is negative, it stays blue. For non-reducing sugars, a Benedict’s test will be negative. So, add a few drops of dilute hydrochloric acid and boil. Then neutralise the solution by adding a few drops of dilute sodium hydroxide. Finally, add Benedict’s reagent and reheat again. If positive, a precipitate forms and the solution changes colour from blue to orange. This happens because the non-reducing sugar has been split into its constituent reducing sugars.

The Benedict’s test can also be quantitative — it can be used to determine how much reducing sugar is present. There are several ways of doing this, in increasing order of accuracy:


1  Assessing the depth of colour by eye (it goes from vaguely greenish to deep orange).

2  Assessing the depth of colour using a colorimeter.

3  By filtering, drying and weighing the orange precipitate (which is copper oxide).
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Now test yourself


4  What is the difference between a qualitative test and a quantitative test?



Answer on p. 203
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Testing for starch

Testing for the presence of starch is simple — add a few drops of iodine solution. In a positive result, the sample changes colour from yellowish brown to deep blue/black.

Lipids

Lipids are what most people think of as fats and oils. The two vital properties of lipids are:


•  they do not mix with water

•  they store a lot of energy compared with an equivalent amount of carbohydrate or protein



The two types of lipid you need to know about are triglycerides and phospholipids. Overall, triglycerides store energy, whereas phospholipids make plasma membranes.

Triglycerides

Triglycerides are formed by the condensation of one molecule of glycerol attached to three molecules of fatty acid (Figure 1.7). Triglycerides are the main energy storage compounds in animals. They contain the elements carbon, hydrogen and oxygen.
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Fatty acids are also called organic acids or carboxylic acids (Figure 1.8). They all have a –COOH group attached to a carbon chain. The carbon chain is known as the R group, giving fatty acids the general formula RCOOH. Glycerol is always the same, but different fatty acids produce different triglycerides (Figure 1.9).
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Fatty acids

The R group of fatty acids can vary in two ways:


•  the number of carbon atoms in the chain

•  the number of C = C bonds in the chain



If there are no C = C bonds, the fatty acid is said to be saturated because it has as much hydrogen as possible. If there is one C = C bond, there must be two fewer C – H bonds and the fatty acid is said to be unsaturated. If there are two or more C = C bonds, the fatty acid is polyunsaturated (Figure 1.10).
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Fatty acids in animal triglycerides tend to be saturated and solid at room temperature (for example, lard). Plant fats tend to be unsaturated and are usually oils at room temperature.
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Typical mistake

Candidates often make the mistake of stating that saturated fats have no double bonds. However, they do have a C = O bond, just no C = C bonds.
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Phospholipids

Phospholipids differ from triglycerides in that they contain a phosphate-containing group (PO4−) instead of one of the fatty acid molecules. Phospholipids therefore contain the elements carbon, hydrogen, oxygen and phosphorus.

The phosphate-containing group is vital. Instead of the whole molecule repelling water, the phosphate group attracts water. The result is that you get a molecule with two ends: a phosphate group that attracts water and two fatty acid tails that repel water (Figure 1.11).
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In water, phospholipids automatically arrange themselves into a double layer — the basis of membranes in all cells (Figure 1.12). See p. 39 for more about membranes.


[image: ]


Testing for lipids

The emulsion test is used to test for lipids. First, dissolve the test substance in ethanol, then filter. Then add water to the filtrate. If the test is positive, the substance will turn cloudy/milky because an emulsion has been formed. An emulsion is a suspension of lipid/alcohol droplets in water.
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Now test yourself


5  Describe how you would test a sample of cake for the presence of lipids.



Answer on p. 203
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General properties of proteins

Proteins such as enzymes, antibodies and hormones are vital compounds in all living organisms. Their functions include holding your body together; allowing you to move, digest and absorb your food; controlling your body chemistry; and fighting off disease. Proteins are large, complex molecules that always contain the elements carbon, hydrogen, oxygen and nitrogen.

Amino acids

Amino acids are the monomers from which proteins are made. Most amino acids have names that end in –ine such as proline, valine and serine. All of them have the same basic formula, which you may be asked to draw (Figure 1.13).
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As you might expect from the name, there is an amino part and an acid part:


•  the amino group is written as –NH2

•  the acid group is written as –COOH



It is the R group that is different. There are 20 different amino acids, so there are 20 different R groups. For example, in glycine the R group is simply a hydrogen atom, whereas in alanine the R group is CH3.

Amino acids join by condensation reactions, forming peptide bonds in the process. There are two amino acids in a dipeptide (Figure 1.14), three in a tripeptide and many in a polypeptide. A protein is made from one or more polypeptides. A haemoglobin molecule, for example, is made from four polypeptides.
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Exam tip

You don’t need to remember the names of the different amino acids, but you should learn their general structure.




[image: ]

Exam tip

A dipeptide has the backbone N – C – C – N – C – C. You can use this to check that you have drawn it correctly. Longer peptides all have the same backbone.
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Exam tip

R does not stand for an element. Think of R as the rest of the molecule.
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Revision activity

Draw a molecule of the amino acid alanine.
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There is an infinite variety of proteins. Amino acids can join in any order; some may be repeated and others left out completely. Having 20 different monomers is the key to their variety. If there are 20 different amino acids, there must be 400 (202) different dipeptides and 8000 different tripeptides. So there can be a different enzyme for every reaction, a different antibody for every disease etc.
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Revision activity

Using a whiteboard or blank piece of paper, draw two glucose molecules side by side. Highlight the atoms that will be involved in a condensation reaction and then draw the resulting disaccharide. Repeat this activity for two amino acids.
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Protein structure

Proteins are large, complex molecules so we divide the study of their structure into four levels (Figure 1.15).


1  Primary structure is the sequence of amino acids, such as valine – serine – proline – valine. Insulin, for example, is a small protein consisting of 51 amino acids. Many proteins have hundreds.

2  Secondary structure is the shape formed when part of the chain of amino acids becomes folded and coiled. The two most common secondary structures are an α-helix (a spiral shape) and a β-sheet (pleated like a folded sheet of paper).

3  Tertiary structure is the overall shape of the amino acid chain, i.e. the whole polypeptide. When in water, a wide variety of forces combine to twist, fold and bend the polypeptide into its most stable shape. There are many different areas of secondary structure within the tertiary structure.

4  Quaternary structure occurs when the protein has more than one polypeptide chain. If a protein is made from only one polypeptide chain, it does not have a quaternary structure.
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Protein function

Proteins can be split into two main groups: globular or fibrous.

Globular proteins are generally rounded in shape. They tend to have a chemical function. Examples include:


•  enzymes (see p. 17)

•  membrane proteins that control the movement of ions and other substances in and out of the cell (see p. 39)

•  hormones such as insulin (some hormones are proteins, others are not)

•  haemoglobin (see p. 66)

•  antibodies to help fight disease (see p. 45)



Fibrous proteins are usually long, thin molecules that generally have a structural function. Examples of fibrous proteins include:


•  collagen, which gives strength to tissues such as bone, tendon and ligaments

•  keratin, which gives strength to skin, hair and nails

•  actin and myosin, which make muscle contract



Generally, the shape of globular proteins is maintained by relatively weak forces such as hydrogen bonds and ionic bonds. In contrast, big tough fibrous proteins rely more on strong disulfide bridges.


[image: ]

Now test yourself


6  Which elements are contained in the following?




    (a) carbohydrates

    (b) lipids

    (c) proteins




7  Which of these are polymers?




    proteins    triglycerides    glucose    sucrose    starch    glycogen    phospholipids



Answers on p. 203
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Testing for proteins

The biuret test is a biochemical test used for detecting the presence of peptide bonds. First dissolve the test substance in water. Then add the biuret reagent (a mixture of copper sulfate and sodium hydroxide). A change in colour from blue to lilac/purple indicates the presence of protein.

Many proteins are enzymes

Enzymes are central to living things. Cells can be thought of as tiny units of controlled chemical reactions and it is the enzymes, together with hormones, that do the controlling. The reactions of the body are given the general name metabolism. Enzymes are named by adding –ase to the name of the substrate, so lactase breaks down lactose. Often the full name of the enzyme describes the reaction it catalyses. For example, glycogen synthetase makes (synthesises) glycogen.

Enzymes may be intracellular (working inside cells) or extracellular (working outside cells).

Tertiary structure

Enzymes are globular proteins. They have a precise shape — their tertiary structure. The substance an enzyme works on is called the substrate. There is a part of the enzyme’s surface called the active site into which the substrate fits. The active site and the substrate are complementary — the substrate fits into the active site, partly because it is the right shape and partly because the chemical charges match. The specificity of an enzyme refers to its ability to catalyse just one reaction or type of reaction. Only one particular substrate molecule will fit into the active site of the enzyme molecule.

Enzymes as catalysts

Enzymes are catalysts, so they speed up chemical reactions without being altered themselves. For any reaction to take place, the reactant molecules must collide
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8  Explain how enzymes are able to speed up chemical reactions.

9  On Figure 1.16, label the point at which the transition state is achieved.
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The lock and key and induced-fit models
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10 Usually, one enzyme catalyses just one reaction. Explain why enzymes are so specific.

11 Explain how the lock and key model of enzyme action differs from the induced-fit model.
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The effects of surrounding conditions on enzyme activity

Enzyme concentration


Substrate concentration
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Competitive and non-competitive inhibitors



•  Competitive inhibitors (Figure 1.20) are similar in shape to the substrate. They fit into the active site but cannot be converted into the product, so they simply get in the way. The more competitive inhibitors there are, the less chance there is of a successful collision between enzyme and substrate.

•  Non-competitive inhibitors (Figure 1.21) bind to the enzyme away from the active site, but they alter the shape of the enzyme so that the substrate cannot fit into the active site. Effectively, non-competitive inhibitors switch off enzymes. If the inhibitor is removed, the enzyme functions as normal.
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pH
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Temperature
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12 Describe what happens when an enzyme is denatured. Make sure you use precise, A-level language.




[image: ]



Nucleic acids are important information-carrying molecules


The structure of DNA and RNA

DNA



•  it holds the genetic information for making all the proteins that an organism needs

•  it can copy itself exactly, time after time (replication — see p. 86)
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•  a pentose sugar (deoxyribose) — this is a five-carbon sugar, usually drawn as a pentagon

•  a phosphate group — a PO4− ion that gives DNA a negative charge

•  a nitrogen-containing organic base — one of four: adenine (A), cytosine (C), guanine (G) or thymine (T)
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13 If the base sequence on one strand of a DNA molecule reads AACTAGGTA, what will the base sequence read on the opposite strand?
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RNA



•  messenger RNA (mRNA) — think of them as mobile copies of genes

•  transfer RNA (tRNA) — to bring the right amino acids to the ribosome

•  ribosomal RNA (rRNA) — makes up the body of the ribosome






•  are single-stranded

•  are shorter then DNA

•  have the sugar ribose, not deoxyribose

•  have the base uracil (U) instead of thymine (T)



DNA replication




1  The enzyme DNA helicase attaches to the DNA molecule, breaks the hydrogen bonds between complementary bases in the two polynucleotide strands and unwinds the double helix of the DNA molecule, producing two single strands.

2  The enzyme DNA polymerase attaches to each strand. Each enzyme moves along its strand, catalysing the addition of new complementary nucleotides to the exposed bases. For example, wherever there is an exposed T base, an A base will be added. There is only ever one base that can be paired to the original. This is the key to keeping the code unchanged.

3  Sugar–phosphate bonds are formed and the double helix re-forms, so now there are two identical strands.
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14 List four components needed for DNA replication.

15 Which bonds are broken by the enzyme DNA helicase?

16 In which part of the cell does DNA replication take place?

17 Explain what is meant by the term semi-conservative replication.
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ATP

The structure of ATP




•  a pentose sugar (ribose)

•  a base (adenine)

•  three phosphate groups, which are the key to its function
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•  releases instant energy because it needs just one simple chemical step

•  releases energy in usable amounts — if it released more energy than needed, the excess would be wasted as heat

•  is a relatively small molecule so it can diffuse rapidly around the cell

•  is often used to phosphorylate other molecules, making them more reactive

•  is an unstable molecule that cannot be stored, so it must be resynthesised constantly



ATP synthesis and uses
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•  muscular contraction

•  active transport

•  protein synthesis
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Water

Important properties




•  It is a metabolite in many metabolic reactions, including condensation and hydrolysis.

•  It is an important solvent. Substances with a charge will dissolve in water. Sugars, amino acids and ions such as sodium, chloride, calcium and potassium are all soluble in water.

•  It has a relatively high heat capacity, meaning that it acts as a thermal buffer. It can absorb a lot of energy before the temperature rises and lose a lot before the temperature drops.

•  It has a relatively large latent heat of vaporisation, meaning that when water evaporates it has a powerful cooling effect with little loss of water through evaporation.

•  Water molecules are cohesive (they attract one another) and so they cling together, forming continuous columns that can withstand great tension. This is important in xylem vessels in plants.

•  The cohesive nature also results in surface tension, where water meets air.
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Inorganic ions

Important roles




•  Hydrogen ions (H+) affect the pH. Acidic solutions have an excess of H+ ions, whereas basic solutions have an excess of OH− ions. pH is a logarithmic scale, so a change from pH 5 to pH 4 represents a ten-fold increase in the concentration of H+ ions, whereas a change from pH 5 to pH 3 represents a hundred-fold increase. Enzymes are very pH sensitive (see p. 20).

•  Iron ions (Fe2+) are a vital component of haemoglobin, where they form the centre of the haem groups that combine with oxygen (see p. 66).

•  Sodium ions are vital in the co-transport of glucose and amino acids (see p. 44). They are also vital in the transmission of nerve impulses.

•  Phosphate ions are components of phospholipids, DNA, RNA and ATP (see pp. 21–25).

•  The most common ions — sodium, potassium and chloride — are important in the regulation of water potential in cells and body fluids.
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1  The two graphs show the effect of the two different types of inhibitor on the rate of an enzyme-controlled reaction.
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    (a) Identify which graph shows the competitive inhibitor and which shows the non-competitive inhibitor.


    (b) Explain your answer to part (a).





2  There are many different types of protein, but starch and glycogen are the same in all organisms. Explain why.


3  Explain why you would not normally find glycogen in the blood of animals.


4  A length of DNA was analysed and 21% of its bases were T (thymine). Calculate the percentage of the three other bases.
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•  That polymers are large molecules made from repeated monomers.

•  The subunits that make up carbohydrates, lipids and proteins.

•  How these subunits join to form larger molecules and the names of the bonds that join them.

•  The importance of condensation and hydrolysis reactions.

•  The way in which structure is related to function in starch, phospholipids and proteins.

•  Why there is an infinite variety of proteins.

•  The mode of action of enzymes.

•  The factors that affect enzyme activity.

•  The structure of DNA.

•  The way in which DNA replicates.

•  The differences between DNA and RNA.

•  The structure of ATP and the way it releases energy.

•  The properties of the water molecule and its importance in biology.

•  The roles of inorganic ions, depending on their properties.

•  The biochemical food tests for reducing sugars, non-reducing sugars, starch, lipids and proteins.
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Figure 1.22 As temperature increases, the rate of reaction increases
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OEBPS/images/171-4.gif





OEBPS/images/171-5.gif
lable 10.2 S5ample grid

Hardy-Weinberg
Genotyp Phenotyp: equation
Agouti p?

Aa Agouti 2pq
aa Albino G 0.16






OEBPS/images/171-2.gif





OEBPS/images/171-3.gif
) 6=0.36





OEBPS/images/26-1.jpg
Phosphates

Adenine

Ribose

Figure 1.29 An ATP molecule





OEBPS/images/171-1.gif





OEBPS/images/25-1.jpg
JIwo
semi-conservative
daughter
DNA
molecles

> > > +

A

Original parent Step 1 Step 2 Step 3
DNAmolecule  Unwinding Complementary Sugar-phosphate backbone
base pairing formed connecting nucleotides
in the two new strands

Figure 1.28 DNA replication





OEBPS/images/28-1.jpg
Rate of

reaction Without inhibitor

With inhibitor

(More substrate means more
will bind to the active site in
preference to inhibitor)

>
Substrate concentration

Rate of

reaction Without inhibitor

With inhibitor

(The inibitor always affects the same
number of enzyme molecules)

>
Substrate concentration





OEBPS/images/27-1.jpg
Lo
v
i

Figure 1.30 Water molecules

Hydrogen bonds





OEBPS/images/114-2.gif
4H' + 4e" + 0, — 2H.0





OEBPS/images/111-1.gif
Carbon dioxide

Ribulose biphosphate

(RuBF) Glycerate 3-phosphate (GF)
ADP
ATP
Reducec
ATP
ADP +P; NADP
Ribulose phosphate NADP
Triose
phosphate (TP)
Glucose

Figure 5.3 A simple Calvin cycle





OEBPS/images/30-3.gif





OEBPS/images/11-1.gif
o,
° O 1,4 glycosidic bond
N o o
lose
o my|
by o

1,6 glycosidic o

bond at branching
1,4 glycosidic

point
bond(s)

Amylopectin and glycogen
Figure 1.5 The structure of amylose and amylopectin





OEBPS/images/177-2.gif
lape measure

[E
IS
Hw

8 9 10 1112 13 14 15 16 17 18 19 20 21 22 23 24
T 1 T T

Five quadrats

Figure 11.2 An interrupted belt transect; one or more quadrats can be
used at every interval





OEBPS/images/110-1.gif





OEBPS/images/3-1.jpg





OEBPS/images/177-1.gif
B
12345678910

>
© N e W o

9
10

Figure 11.1 A grid with a
quadrat positioned at A5, Bé





OEBPS/images/30-2.gif
=5.5pm
10000 H





OEBPS/images/33-1.gif
oks like
Rough 9&
endoplasmic
reticulum
(covered in
ribosomes)

Smooth
endoplasmic
reticulum (no
ribosomes)

Transport system in

the cytoplasm. Newly
synthesised proteins are
stored and packaged into
vesicles

Synthesis of lipids,
including steroids. Breaks
down various drugs and
toxins, including alcohol

Relating structure
to function

Extends throughout
the cytoplasm.
Large surface area
for the attachment
of many ribosomes

The cavities contain
Ll the necessary
enzymes





OEBPS/images/32-1.gif
lable 2.1 The main organelles found in an animal cell
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(plasma) and leaves the cell. Itisa | embedded in the
membrane WMWHWMWWWW chemical barrier that has | lipid bilayer, control
no physical strength the movement of
specific substances
Nucleus Holds the DNA. Unless the | Many pores to allow

cellis dividing, there are

no visible chromosomes —
the DNA is spread out and
is known as chromatin. In
eukaryotes, DNA is linear
and is wrapped around
organising proteins called
histones. The nucleolus is a
region of the nucleus where
ribosomes are synthesised

substances in and
out

Mitochondria

Aerobic respiration.

The energy in organic
molecules is released and
used to make ATP

Folds of inner

membrane (cristae)
give a large surface
area for making ATP

Golgi
apparatus

Modifies and activates
(‘finishes off) proteins.

made by the cell. Vesicles
containing unfinished
proteins are constantly being
added to the forming face,
while vesicles containing

the finished product are
constantly being pinched off
the maturing face

The flattened
cavities contain
all the necessary
enzymes

Lysosomes.

Small spheres of
membrane containing
digestive enzymes. Used
for destroying organelles
orwhole cells. White blood
cells use them to destroy
engulfed bacteria

Bags of lytic
enzymes

Ribosomes

Ribosome diameter = 10nm

Large subunit

mRNA

Protein synthesis. Proteins
are assembled according
to the codes on the genes

Holds together all
the components of
protein synthesis






