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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
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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 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.


[image: ]







[image: ]


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.





[image: ]







[image: ]


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.
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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


A-level Chemistry A Paper 1


Date:…………………


Time:…………………


Location:…………………


A-level Chemistry A Paper 2


Date:…………………


Time:…………………


Location:…………………


A-level Chemistry A Paper 3


Date:…………………


Time:…………………


Location:…………………
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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. 211


[image: ]







[image: ]


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. 211
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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.
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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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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.


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. 211
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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.
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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’.


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
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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. 211
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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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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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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.


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 s−1.
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Revision activity


A student reacted 0.42 g sodium hydrogen carbonate, NaHCO3(s) with excess dilute HCl(aq) and measured the volume of CO2(g) evolved every minute.
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The results are recorded in Table 1.4.
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Plot the results, label the axes, and deduce the rate of reaction after:





(a)  2 minutes



(b)  4 minutes
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Evaluation


You should be able use your knowledge and understanding to evaluate your results and use them to draw valid conclusions. You should be able to identify anomalies in experiment data.
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Now test yourself





5  A student carries out a titration and records his results, as shown in Table 1.5.





Table 1.5






	Titration

	Volume/cm3






	Rough

	23    






	1

	23.50






	2

	24.50






	3

	23.60









    He wants to work out the average titre value. Which results in the table should he ignore? Calculate the average titre.





Answer on p. 211
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Limitations in experimental procedure


Apart from the limitations imposed by apparatus, experiments also have errors caused by the procedure adopted. Such errors are difficult to quantify, but the following check list might help you to assess an experiment.


Purity of chemicals


Can you be sure that the substances you are using are pure? Solids may be damp and if a damp solid is weighed, the absorbed moisture is included in the mass.


Does the experiment involve a reactant or a product that could react with the air? Remember that air contains carbon dioxide, which is acidic and reacts with alkalis. Some substances react with the oxygen present. Air is also always damp.


Heating substances


If you need to heat a substance until it decomposes, you can only be sure that the decomposition is complete if you heat to constant mass.


Is it possible that heating is too strong and the product has decomposed further?


Solutions


If an experiment is quantitative, can you guarantee that any solution used is exactly at the stated concentration?


Gases


If a gas is collected during the experiment, can you be sure that none has escaped? If you collect a gas over water, are you sure it is not soluble?


If you collect the gas in a gas syringe the volume of the gas is temperature-dependent.


Timing


If an experiment involves timing, are you sure that you can start and stop the timing exactly when required?


Enthalpy experiments


Heat loss is always a problem in enthalpy experiments, particularly if the reaction is slow.


Improving experimental design


It is useful to look at all measurements and to calculate the percentage error in each. Is there any measurement whose percentage error is significantly larger than the others? If there is it is worth considering using more precise apparatus for that measurement.


It is a mistake to imagine that perfection can be achieved by using more complicated apparatus if the fault lies in the method that is being employed.


If the problem is that a gas to be collected over water is slightly soluble then a change in the method is appropriate. Using a gas syringe would be an effective remedy.


If the problem with an enthalpy reaction is that it is too slow, maybe using powders or a more concentrated solution would help.
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Exam practice





1  Two students were each provided with a small lump of impure magnesium carbonate and each student was asked to design an experiment to determine the percentage purity.







    (a) One student decided to react the impure magnesium carbonate with hydrochloric acid and collect the carbon dioxide evolved by displacement of water.
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          (i)   Sketch the apparatus that the student would use.


[2]


          (ii)  Explain how the student would calculate the percentage purity.


[4]


          (iii) Identify a procedural error in the method adopted.


[1]


          (iv) Suggest an improvement.


[1]







    (b) The second student decided to decompose the magnesium carbonate and to weigh the magnesium oxide using a 2-decimal-point balance.
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          (i)   Write a brief method for this experiment.


[5]


          (ii)  If the final mass of MgO(s) was 0.20 g, calculate the percentage error in weighing this sample.


[2]








2  Lithium reacts with water to produce a solution of lithium hydroxide and hydrogen gas.
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    The apparatus shown in Figure 1.9 was used to monitor the rate of reaction.
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    A small piece of lithium was weighed on a two decimal point balance and added to the conical flask and the bung quickly replaced. The volume of H2(g) collected was recorded every 30 seconds. The results are shown in Table 1.6.





Table 1.6






	 

	Error range  






	Mass of weighing boat = 12.56 g

	+/− 0.005 g






	Mass of weighing boat + lithium = 12.68 g

	+/− 0.005 g
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    (a) Plot the results. Draw a tangent at 60 seconds and deduce the rate of reaction after 60 seconds by finding the gradient of the tangent at 60 seconds.


[4]


    (b) Calculate the percentage error in:







          (i)   the mass of lithium


          (ii)  the volume of hydrogen after 240 seconds


[4]







    (c) Suggest an improvement to the method. Justify your suggestion.


[3]





Answers and quick quiz 1 online
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Summary


You should now have an understanding of:





•  planning — experimental design and the need to ensure that safe practices are adopted



•  implementing — how to use practical apparatus and techniques correctly



•  recording — observations and results recorded appropriately



•  analysis — interpreting experimental qualitative and quantitative data



•  evaluation — how to draw conclusions, estimate errors and suggest valid improvements
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2 Atoms and reactions



Atoms


The protons, neutrons and electrons that make up atoms are described in Table 2.1.




[image: ]




The atomic number and the mass number can be used to deduce the number of protons, neutrons and electrons in atoms and in ions.


Atoms are neutral and contain the same number of protons as electrons. Positive ions have lost electrons and hence have more protons than electrons; negative ions have gained electrons so they have fewer protons than electrons (Figure 2.1).
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Chlorine has two isotopes: 35Cl and 37Cl.


Relative masses


Most exam papers ask for at least one or two definitions, which might include definitions of relative isotopic mass or relative atomic mass.


It is possible to use the definition of relative atomic mass and amend it slightly to create definitions for:





•  relative molecular mass which applies to all covalent molecules



•  relative formula mass which applies to all compounds





Calculations


Relative atomic mass
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Example 1


A sample of iron contains three isotopes: 54Fe, 56Fe and 57Fe. The relative abundance is 2 : 42 : 1 respectively. Calculate the relative atomic mass.


Answer
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Example 2


Ne has two isotopes, 20Ne and 22Ne, and the relative atomic mass is 20.18. Calculate the percentage of each isotope.


Answer


If the percentage of 20Ne is x% then there must be (100 − x)% of 22Ne, such that:


[image: ]


The sample contains 91% 20Ne and 9% 22Ne.
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Relative molecular mass and relative formula mass


Relative molecular mass applies to covalent molecules only. Relative formula mass applies to all substances.
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Example 1


Calculate the relative molecular mass of glucose, C6H12O6.


Answer
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Example 2


Calculate the relative formula mass of sodium carbonate, Na2CO3.


Answer
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Example 3


Calculate the relative formula mass of barium chloride crystals, BaCl2.2H2O.


Answer
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Now test yourself





1  Deduce the number of protons, neutrons and electrons present in each of the following:







    (a)  16O


    (b)  23Na+



    (c)  19F−









2  Rubidium consists of two isotopes: 85Rb has an abundance of 72.2% and 87Rb has an abundance of 27.8%. Calculate the weighted mean atomic mass of rubidium.



3  A sample of boron was known to contain two different isotopes, [image: ] and [image: ]. The relative atomic mass of the sample of boron was 10.8. Calculate the percentage of each isotope in the sample.



4  Calculate the relative formula mass of each of the following:







    (a)  magnesium hydroxide, Mg(OH)2



    (b)  sodium carbonate crystals, Na2SO4.10H2O








5  Lithium has two isotopes, 6Li and 7Li.







    (a)  Define the key term isotope.


    (b)  Explain how the two isotopes of lithium differ.


    (c)  Use the mass spectrum below to calculate the Ar of lithium. Quote your answer to 2 significant figures.
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Answers on p. 211
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Exam tip


Students often lose marks by careless use of words. For instance, sodium carbonate, Na2CO3, must not be described as a molecule — it is a giant lattice made up of millions of ions and does not exist as a single Na2CO3 molecule. The same applies to BaCl2.2H2O.
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[image: ]


Revision activity


Select an element with atomic number between 21 and 30. Use the internet or a reference book to find the stable isotopes of that element. Calculate its relative atomic mass.
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Compounds, formulae and equations


Chemical equations


It is essential that you are able to write the formulae of a range of common chemicals and to write balanced equations.


The periodic table can be used to deduce the formula of most chemicals, although there are many exceptions (Table 2.2).
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When a group 1 element forms a compound with a group 16 element:





•  the group 1 element (e.g. lithium, Li) forms one bond and the group 16 element (e.g. oxygen, O) forms two bonds. It follows that two lithiums are required for each oxygen. Hence, the formula of the compound is Li2O.





When a group 13 element forms a compound with a group 16 element:





•  the group 13 element (e.g. aluminium, Al) forms three bonds and the group 16 element (e.g. oxygen, O) forms two bonds. It follows that two aluminiums require three oxygens (each supply six bonds). Hence, the formula of the compound is Al2O3.





Another way of deducing formulae is to use the ‘valency cross-over’ technique. Using aluminium oxide as an example, follow these simple steps.


Step 1 Write each of the symbols:


[image: ]


Step 2 Write the valency at the top right-hand side of the symbol:
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Step 3 Cross over the valencies:
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Step 4 Write the crossed-over valencies at the bottom right of the other symbol:
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This is the formula of the compound.


You are expected to know the formulae of: hydrochloric acid, HCl; sulfuric acid, H2SO4; nitric acid, HNO3; and their corresponding salts.


You should be able to use Table 2.3 to work out most formulae.


Table 2.3 Valencies of elements and groups of elements






	1

	All group 1 elements, hydrogen (H), silver (Ag) and ammonium (NH4)

	All group 17 elements, hydroxide (OH), nitrate (NO3), hydrogencarbonate (HCO3)






	2

	All group 2 elements, iron (Fe), copper (Cu), zinc (Zn), lead (Pb), tin (Sn)

	Oxygen (O), sulfur (S), sulfate, (SO4) carbonate, (CO3)






	3

	All group 13 elements, iron (Fe)

	 






	4

	Carbon (C), silicon (Si), lead (Pb), tin, (Sn)
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Exam tip


It is important that you learn all of these valencies — if you get a formula wrong it usually means you will get the equation wrong and also any subsequent calculations. Getting a formula right means you are less likely to lose marks in any calculation that follows.
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Writing equations


The importance of being able to provide the correct formulae for substances is that it enables you to write equations for chemical reactions that take place. An equation not only summarises the reactants used and the products obtained but it also indicates the numbers of particles of each substance that are required or produced.


A very simple case is the reaction of carbon and oxygen to make carbon dioxide. This is summarised in an equation as:


[image: ]


It tells us that one atom of carbon reacts with one molecule of oxygen to make one molecule of carbon dioxide.


The reaction between carbon and hydrogen is:


[image: ]


This means that two molecules of hydrogen are required for each atom of carbon in order to make one molecule of methane, CH4.


In any equation all symbols must be balanced. You may be asked to include state symbols: (g), (l), (s) or (aq).




[image: ]


Now test yourself





6  Write the chemical formula of each of the following compounds:







    (a)  magnesium chloride


    (b)  aluminium sulfate








7  The formula of rubidium chloride is RbCl. What is the formula of rubidium sulfate?



8  The formula of manganese sulfate is MnSO4. What is formula of manganese bromide?



9  Write an equation, including state symbols, for the reaction between:







    (a)  zinc oxide solid and aqueous hydrochloric acid


    (b)  methane, CH4, and oxygen to form carbon dioxide and water





Answers on p. 211
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You will also be expected to learn and recall the formula of various ions, including those listed in Table 2.4.




[image: ]




All ionic compounds are neutral and the charges of the separate ions have to balance.





•  The ammonium ion has a charge of 1+ and the hydroxide ion has a charge of 1− so the formula of ammonium hydroxide is NH4OH.



•  The iron(II) ion has a charge of 2+ and the hydroxide ion has a charge of 1− so the formula of iron(II) hydroxide is Fe(OH)2.



•  The iron(III) ion has a charge of 3+ and the hydroxide ion has a charge of 1− so the formula of iron(III) hydroxide is Fe(OH)3.
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Now test yourself





10    What are the formulae of the following ionic compounds:







        (a)  silver sulfate


        (b)  aluminium nitrate


        (c)  iron(III) nitrate





Answer on p. 211
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Amount of substance


The mole



The mass of 1 mol of substance = relative formula mass in grams = molar mass. The units of molar mass are g mol−1.


The amount of substance in moles is given the symbol n.




[image: ]


Revision activity


A sweet has the dimensions shown in Figure 2.2.




[image: ]







(a)  Calculate the volume of 1 sweet in (i) mm3, (ii) m3, (iii) km3.



(b)  Calculate the volume of 1 mole of the sweets in km3.



(c)  The UK has an area of approximately 243 610 km2. If 1 mole of the sweets were placed on the UK, calculate the depth of the sweets.
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Empirical and molecular formulae


It is important to understand the difference between an empirical and a molecular formula.
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Example


Compound A has a relative molecular mass of 90 and has a composition by mass of carbon, 26.8%; hydrogen, 2.2%; oxygen, 71.0%. Calculate the empirical formula and the molecular formula.


Divide the % of each element by its own relative atomic mass:


[image: ]


Divide each by the smallest:


[image: ]


Ratio is 1:1:2, hence the empirical formula is C1H1O2 = CHO2.


Deduce how many empirical units are needed to make up the molecular mass:


[image: ]


Therefore, the molecular formula is made up of two empirical units. Hence the molecular formula is C2H2O4.


[image: ]
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Typical mistake


When carrying out calculations, students often round numbers in the middle of the calculation instead of at the end. This often leads to an incorrect answer. This is illustrated below in an empirical formula calculation.


A compound contains 40.7% carbon, 5.1% hydrogen and 54.2% oxygen by mass.
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The mistake occurs here when 1.5 is rounded up to 2. You should always look to see if a simple multiple can lead to a set of whole numbers. In this case they should all have been multiplied by 2.
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Anhydrous and hydrated salts


Most salts exist in the solid state either as a pure substance or as crystals that have water molecules embedded into their structure. The pure substance is described as anhydrous, which means that it contains no water. The crystals containing water are said to possess water of crystallisation and are described as hydrated.


The water present in hydrated salts is indicated by writing the formula of the substance followed by a full stop and the number of molecules of water — for example, iron(II) sulfate crystals have the formula FeSO4.7H2O.


You should be able to calculate the water of crystallisation.
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Example 1


A sample of copper sulfate crystals has a mass of 6.80 g. When heated, until all the water of crystallisation has been driven off, the mass is reduced to 4.35 g. Calculate the formula of the copper sulfate crystals.


Answer


[image: ]


Therefore, the formula of hydrated copper sulfate is CuSO4.5H2O.


[image: ]
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Exam tip


The methodology for calculating water of crystallisation is exactly the same as for calculating empirical formula.


Step 1 — find the ratio of the moles of anhydrous salt to moles of water.



OEBPS/OEBPS/images/19-3.gif
% abundance

g

90
80
70
60
50
40
30
20
10

Mass spectrum of lithium

miz





OEBPS/OEBPS/images/19-4.gif
lable 2.2

T
Number of bonds (valency) [l





OEBPS/OEBPS/images/17-1.gif
lable 2.1

Particle Relative mass | Relative charge
Proton, p 1 1+

Neutron, n 1 0

Electron, e 1/1836 1-

Distribution

Nucleus
Nucleus
Orbits/shells






OEBPS/OEBPS/images/17-2.gif
31 32

/ P P
LT

1P and 2P

are isotopes 15p 15p
15e 15e
16n 17n

Figure 2.1

M2

12p
10e
12n

16

16p
18e
16n





OEBPS/OEBPS/images/19-1.gif





OEBPS/OEBPS/images/19-2.gif





OEBPS/OEBPS/images/title.gif
my revision notes

CHEMISTRY A

Mikee Soriily

EEEEEEEEE

AN HACHETTE UK COMPANY





OEBPS/OEBPS/images/13-1.gif
x

Figure 1.7





OEBPS/OEBPS/images/8-2.gif
Table 1.2

Technique Use
1 | Filtration A | Weighing out chemicals
2 | Water bath B | Determining the concentration of a solution
3 | Distillation C | Heating an aqueous solution rapidly to 60°C
4 | Balance D | Separating a mixture of liquids.
5 | Bunsen burner | E | Collecting a gas that is insoluble in water
6 | Gas syringe F | Separating a solid from a liquid
7 | Titration G | Heating a flammable liquid to 120°C
8 | Collectinga H | Maintaining a reaction at 50°C
gas over water
9 | Heating mantle | | | Collecting a water-soluble gas






OEBPS/OEBPS/images/13-2.gif
The tangent just touches the
curve but does not cross the
curve at t seconds






OEBPS/OEBPS/images/8-1.gif
=i
‘e =

~—r—

c ol d
ff
|

N






OEBPS/OEBPS/images/13-3.gif
NaHCO,[s) + HCllaq) — NaCllaqg) + H,0(l) + CO,(g)





OEBPS/OEBPS/images/15-1.gif
MgCO,[s) + 2HCL — MgCL laq) + H,Oll) + CO, (g}





OEBPS/OEBPS/images/13-4.gif
Table 1.4

0

Time/min
Volume of CO,(g)/cm?

0

96 | 105 | 114

118 | 120 | 120






OEBPS/OEBPS/images/15-2.gif
MgCO, [s) — MgOls) + CO,_(g]





OEBPS/OEBPS/images/11-1.gif
These are not These are These are These are not
significant figures significant figures  significant figures  significant figures

ST KT

0.00 00461

Figure 1.4





OEBPS/OEBPS/images/11-2.gif
Number 9874 987.4

98.74

9.874

0.9874

0.09874

0.009874

SIELLENG I 9.874 x 10° | 9.874 x 102

form

9.874 x 10!

9.874 x 10°*

9.874 x 10~

9.874 x 102

9.874 x 10-*

it follows that 9.874 x 10? is normally written as 9.874.






OEBPS/OEBPS/images/23-2.gif
Correct method

B OB B
o e
= B
o B

b oa T

B g ¥

Hence, empirical formula is C_H,0,





OEBPS/OEBPS/images/23-3.gif
mass of water driven off by heating = 6.80 —4.35=2.459

2.45
moles of water of crystallisation =755 = 0.136 mol
molar mass of anhydrous copper sulfate = 63.5 + 32.1 + (4 x 16.0]
=159.6g mol”

4.35
moles of copper sulfate =159.6 0.02726 mol

mole ratio of copper sulfate to water = 0.02726 : 0.136 or 1:5





OEBPS/OEBPS/images/21-1.gif
C+2H,—->ChH,





OEBPS/OEBPS/images/21-2.gif
Table 2.4 Common ions [cations and anions)

NH,* Ammonium | NO~ Nitrate
Znz Zinc Co,» Carbonate
Ag* Silver S0~ Sulfate
Fe* Iron(n) OH- Hydroxide
Fe3 Iron(i) Cl, Br, I | Halides






OEBPS/OEBPS/images/23-1.gif
Typical mistake
H
407 5.1 54,
z T 16.0
5.1 4
: 15
1 : 2 E 1

Hence, empirical formula is CH,0





OEBPS/OEBPS/images/18-4.gif
23.0x2) +12.0 + (16.0 x 3) = 46.0 + 12.0 + 48.0 = 106.0






OEBPS/OEBPS/images/18-5.gif
BaCl,.2H,0

137.3+(2x 35.5) + 2(1.0 + 1.0 + 16.0) = 137.3 + 71.0 + 36.0 = 244.3





OEBPS/OEBPS/images/16-2.gif
Conical —_
flask

Lithium —_

100cm?®
water

Figure 1.9

— 250cm?®
measuring
cylinder






OEBPS/OEBPS/images/16-3.gif
30 | 60| 90 [ 120 [ 150 [ 180 [ 210 [ 240
[T A ATl 60 | 110 | 150 | 180 | 195 | 203 | 208 | 208

The error range in when reading the volume of the H,[g) is +/- 1.00cm?





OEBPS/OEBPS/images/18-1.gif
Three isotopes, therefore three brackets, each

containing the mass number of the isotope, L

multiplied by the relative amount of each Relative
atomic mass

/LN |

(54x2) + (56x42) + (57x1)  (108+2352+57) 2517

(2+42+1) - 45 45

!

Sum of relative
amounts.

=559





OEBPS/OEBPS/images/18-2.gif
20x+22(100-x] __ 99 1g
100
20x +2200 - 22x = 2018

20x- 22x = 2018 - 2200
-2x=-182
=919,






OEBPS/OEBPS/images/18-3.gif
C,H,,0,=16x12.0) +(12x 1.0) + (6 x 16.0) = 72.0 + 12.0 + 96.0 = 180.0

AT





OEBPS/OEBPS/images/cover.jpg
my revision notes

CHEMISTRY A

Mike Smith






OEBPS/OEBPS/images/9-4.gif
a b <

M I

Figure 1.2





OEBPS/OEBPS/images/9-2.gif
I-decimal-point balance % X 100 = 2.08%

0 005

2-decimal-point-balance X 100 = 0.208%

0.0005
2 400

3-decimal-point balance X 100 = 0.0208%





OEBPS/OEBPS/images/12-2.gif
0 100
This s poor use of
the graph paper

Figure 1.6

% 9 100
Truncating the x-axis
allows much better use
of the graph paper





OEBPS/OEBPS/images/9-1.gif
lable 1.3

Batance ——ass | rrorronge Range

1decimalplace | 2.4g | +/-0.05 2.35-2.45g
2 decimal places |2.40g | +/- 0.005 2.395-2.405¢
3 decimal places |2.400g | +/- 0.0005 | 2.3995-2.4005g





OEBPS/OEBPS/images/rules.jpg





OEBPS/OEBPS/images/16-1.gif
2Li(s) + 2H,0(l) — 2LiOH(aq) + H,[g]





OEBPS/OEBPS/images/10-1.gif
myj

Figure 1.3






OEBPS/OEBPS/images/3-1.gif





OEBPS/OEBPS/images/12-1.gif
Ay
Gradient, m = —
Ax

Intercept *c”





OEBPS/OEBPS/images/20-5.gif





OEBPS/OEBPS/images/22-3.gif





OEBPS/OEBPS/images/22-4.gif
CRO,=12.0+1.0+32.0=45.0

molecular mass _90.0_,
empirical mass %45.0





OEBPS/OEBPS/images/20-1.gif





OEBPS/OEBPS/images/20-2.gif





OEBPS/OEBPS/images/20-3.gif
ABR?2





OEBPS/OEBPS/images/22-1.gif
25 mm

4mm
22mm

Figure 2.2





OEBPS/OEBPS/images/20-4.gif
ALQO.

LU,





OEBPS/OEBPS/images/22-2.gif
C H o
26.8 2.2 71.0
12.0 1.0 16.0

29





