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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 and 5 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




[image: ]


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 explain 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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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 and 5 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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2–5 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.hoddereducation.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.





[image: ]







[image: ]


1 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


AS Chemistry


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


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


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


A-level Chemistry


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


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


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


[image: ]







1 Practical skills


Chemistry is a practical subject so the development of practical skills is essential. These skills will be assessed by your teachers, not under exam conditions. During the course you will be required to carry out a number of experiments, a minimum of 12, which are separately assessed. The experiments that you carry out will cover a range of technical skills and practical apparatus. Teachers will award a pass (or fail) to their students, and performance in this component will be integral to, and examined in, all components of the one-year and the full two-year course.


The assessment will cover four key areas: planning, implementing, analysis and evaluation.


Table 1.1 gives a brief outline of the sorts of experiments you might be expected to encounter.


Table 1.1






	Year 1

	Year 2






	

Mole determination


Acid–base titration


Qualitative testing of ions


Preparation of an organic liquid



	

Rates of reaction


pH measurement


Electrochemical cells


Redox titrations


A range of organic syntheses and organic analysis








	You will be expected to develop your research skills throughout the course.







Planning


Planning a scientific investigation is an essential skill and enables priorities to be dealt with in a controlled manner instead of simply reacting to things as they come along.


It is essential that you are able to identify the key stages in a scientific investigation and select the appropriate:





•  reagents and conditions



•  practical technique(s) and apparatus





When you have decided on the chemicals and apparatus that you will need you must carry out a risk assessment to ensure that appropriate precautions are put in place to allow the chemicals to be handled safely. Details of individual hazards can be obtained from www.cleapss.org.uk/secondary/secondary-science/hazcards. Whenever carrying out a chemical experiment it is usual to wear a laboratory coat and possibly protective gloves, but it is essential to wear safety glasses at all times when handling chemicals.
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Now test yourself





1  Figure 1.1 shows a number of hazard warning labels. Use the internet or look up a chemical catalogue to help you identify which hazard is represented by each warning label.
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Note: Some chemicals are too hazardous to be used in schools, therefore not all of these warning labels will be found in your chemistry laboratory.


Answer on p. 114
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Revision activity


Use either your schools database (probably CLEAPSS) or the internet to decide on what safety precautions you would need to take if you were carrying out an experiment using:





(a) sodium hydroxide



(b) hydrogen peroxide



(c) ethanoyl chloride
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Identifying practical techniques and equipment


A crucial stage in planning a scientific investigation is to identify the most appropriate practical technique to allow you to safely carry out your experiment.
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Now test yourself





2  Match up the number of each laboratory technique in Table 1.2 to the letter of its most appropriate use.
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Answer on p. 114
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Having identified the most appropriate technique for a particular scientific investigation, apparatus must then be selected to allow that technique to be carried out effectively and safely.


Implementing


For most practicals that you carry out you will be provided with a set of instructions and it is essential that you follow these.


Chemical experiments are a bit like recipes, and for them to work you have to follow the recipe precisely. However, each piece of laboratory apparatus used to measure a quantity has a limit to its precision. For example, a fairly standard balance may give a measurement to 2 decimal places but as you are using it the second decimal place often fluctuates and may change. This indicates that the balance has an inbuilt error.


A useful rule of thumb for any apparatus is that the error range will be +/− half of the smallest digit. Table 1.3 shows an example.
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For most measuring equipment, the manufacturer will give the maximum error that is inherent in using that piece of apparatus; this is sometimes etched onto the apparatus but, in other cases, will need to be looked up.


The percentage error for each balance is shown below:
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The more accurate the apparatus, the lower the percentage error.


The maximum error is an inevitable part of using that piece of equipment and is distinct from the competence with which the experiment is carried out. Measuring a volume in an apparatus, such as a pipette, only requires one reading, so only one error is incurred (the error range, usually +/− 0.05 cm3, is etched onto the pipette). However, measuring a volume in a burette requires two readings — the initial volume and the final volume, so the maximum error is doubled.
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Revision activity


You have to measure 24 cm3 of liquid using either a 10 cm3 or a 25 cm3 measuring cylinder. Check the glassware in your laboratory to find the error range and decide which would be the most accurate.
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Important decisions are sometimes based on the results of experiments. For example, titrations are used in health care, in the food industry and in forensic science. It is crucial that the people making decisions based on the results obtained understand the extent to which they can rely on the data from their analysis.


Volumetric equipment


It is important to stress that when using volumetric apparatus the correct position of the meniscus is essential. In Figure 1.2, (a) is the correct way to measure volume, taking account of the meniscus. All volumetric apparatus (pipettes, burettes and volumetric flasks) are manufactured such that the correct volume is obtained when the bottom of the meniscus sits exactly on the line.
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Now test yourself





3 (a) Calculate the percentage error in measuring 50 cm3 of a solution using:







        (i) a 250 cm3 measuring cylinder with a maximum error of 1 cm3



        (ii) a 100 cm3 measuring cylinder with a maximum error of 0.5 cm3



        (iii) a 50 cm3 pipette with a maximum error of 0.1 cm3



        (iv) a 25 cm3 pipette with a maximum error of 0.06 cm3, used twice


        (v) a 50 cm3 burette, where each reading has a maximum error of 0.05 cm3








   (b) Calculate the percentage error in measuring a temperature rise of 6°C using a thermometer with a maximum error of:







        (i) 0.5°C


        (ii) 0.1°C





Answer on p. 114
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Recording results


When recording data, the precision should be indicated appropriately. For example, if you use a balance that reads to 2 decimal places, the masses recorded should indicate this. This may seem obvious for a mass of, for example, 24.79 g. However, you must remember that this applies equally for a mass of, for example, 24.80 g. Here the ‘0’ should be included after the ‘8’ to indicate that this mass is also precise to 2 decimal places. Recording the mass as 24.8 g is incorrect and will be penalised in an exam.


Burette readings are normally recorded to 0.05 cm3 as this represents the appropriate maximum error. In Figure 1.3 a reading of 12.60 cm3 or of 12.65 cm3 is acceptable, but 12.64 cm3 or 12.6 cm3 are not.


The maximum error can be regarded as +/− one half of the smallest division, which for a standard burette is 0.10 cm3, so the error is +/− 0.05 cm3. The volume measured in a burette should always be recorded to 2 decimal places and the second decimal place must always be either ‘0’ or ‘5’.
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Analysis


When carrying out experiments you will be expected to interpret both qualitative and quantitative data.


In the first year of the course the qualitative analysis that you are expected to know is listed in section 3.1.4 of the specification, which details a range of chemical tests for ions including: carbonate (CO32−), sulfate (SO42−), halides (Cl−, Br−, I−) and ammonium (NH4+).


You will encounter quantitative analysis when carrying out experiments involving moles (see pages 22–27) or enthalpy changes, which occur later in the course.


Significant figures


In some cases the number of significant figures is simply the number of digits in the answer. 72.67 has 4 significant figures, while 72.7 has 3 significant figures and 73 has just 2.


In other cases numbers may need rounding up or down before quoting the answer to a particular number of significant figures. 94.64 has 4 significant figures but to 3 significant figures this is 94.6 (as 94.64 is nearer to 94.6 than to 94.7). A number ending in a ‘5’ is rather arbitrarily raised to the number above. So 11.5 must be written as 12 when quoted to 2 significant figures.


When a number such as 0.00461 has ‘0’s after the decimal point these are not considered as ‘significant’. 0.00461 therefore has 3 significant figures.


When a number has ‘0’s before the decimal point they are significant, such that 7630.00 has 4 significant figures (Figure 1.4).
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A number such as 1950 has 4 significant figures but if you are asked to quote this to 2 significant figures there is a temptation to quote this as ‘2000’, which is incorrect as 2000 has 4 significant figures. The way round it is to write the number in standard (index) form i.e. 2.0 × 103. 1950 written in standard form would be 1.95 × 103, which is to 3 significant figures.


Often your calculator will display an answer containing more digits than you were given in the data.


Suppose you were asked to calculate the concentration of HCl(aq) when 24.2 cm3 of the HCl(aq) was neutralised by 25.0 cm3 of 0.500 mol dm−3 NaOH(aq). If you did this calculation correctly your calculator would show the concentration to be 0.516528925 mol dm−3. The concentration of the solution is not known to this degree of precision.


The accuracy should be limited to the precision of the data or, in an experiment, the accuracy of the apparatus. In the example above the data are given to 3 significant figures and so the answer should also be limited to 3 significant figures. The figures after the third are dropped and the number is rounded. 0.516528925 when rounded to 3 significant figures is 0.517.


When carrying out a calculation always quote your answer to the same number of significant figures as given in the data. If the number of significant figures in the data varies, the least accurate should be used.
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Exam tip


When carrying out calculations it is essential that you do not round until the end of the calculation. If necessary use the ‘memory’ function on your calculator.
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Using numbers in standard (index) form


Numbers can be written in different formats. A common way to write numbers is to use the decimal notation, for example 123642.78 and 0.0005432. When working with very large numbers (123642.78) or very small numbers (0.0005432) it is convenient to write these in standard notation. This means writing the number as a product of two factors:





•  in the first factor the decimal point always comes after the first digit



•  the second factor is always a multiple of 10
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Example




[image: ]




[image: ]







[image: ]


Now test yourself





4  (a) Write the following numbers to 3 significant figures.







        (i) 734.8


        (ii) 698.456


        (iii) 0.0003456







    (b) Write the following numbers to 2 significant figures and in standard form.







        (i) 734.8


        (ii) 698.456


        (iii) 0.0003456





Answer on p. 114
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Exam tip


It is always useful to estimate the answer to a calculation before doing the calculation on a calculator. It makes it easy to spot whether or not you have input the data into the calculator correctly.
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Drawing graphs


Figure 1.5 shows a simple relationship between two variables.
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The relationship between x and y is y = mx + c (where m is the gradient and c is the intercept). Δx is the change in x and Δy is the change in y. The gradient, m, can be calculated by using m = Δy/Δx.
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Exam tip


The symbol Δ is used to represent ‘change in…’, such that ΔT is change in temperature, ΔP is change in pressure and ΔV is change in volume.
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When drawing graphs you should:





1  Choose a scale that will allow the graph to cover as much of the graph paper as possible. It is helpful to start both axes at zero but if all the points on one axis are between 90 and 100, to start at zero on that axis would cramp your graph into a small section of the paper (Figure 1.6a). In this case it is much better to truncate the x-axis so that the graph fills as much of the paper as possible (Figure 1.6b).
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2  Label the axes with the dimensions and the units such as:







    • Volume/cm3



    • Concentration/mol dm−3









3  After plotting all the points on a graph often you may not get a perfect straight line or a curve that goes through all of the points. You have to draw a line of best fit for the points (Figure 1.7).
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4  Figure 1.8 shows how to draw tangents to a curve.
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By calculating the gradient of the tangent it is possible to work out how the concentration changes with respect to time after t seconds. This enables you to calculate the rate of reaction after t seconds. The units of rate are the units of y/x, which are mol dm−3/s, which is written as mol dm−3
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