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Exam tips

Advice on key points in the text to help you learn and recall content, avoid pitfalls, and polish your exam technique in order to boost your grade.
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Knowledge check

Rapid-fire questions throughout the Content Guidance section to check your understanding.
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Knowledge check answers

Turn to the back of the book for the Knowledge check answers.
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About this book

This is a guide to the practical chemistry covered by the CCEA AS and A2 practical examinations. It provides guidance on aspects of planning a practical, recording observations, making deductions and drawing conclusions, recording numerical data, interpreting numerical data, drawing apparatus, carrying out calculations and the importance of significant figures, as well as safety and risk assessment.

Both AS and A2 practical examinations for CCEA are divided into Booklet A and Booklet B. Booklet A is a practical skills assessment carried out in the laboratory. Booklet B is a practical theory examination conducted in an examination hall in the same way as the other papers. In Booklet B students apply their knowledge to practical situations listed in the specification. These are covered in detail in the content guidance section of this guide.

AS Booklet A is worth 25 marks and Booklet B is worth 55 marks. A2 Booklet A is worth 30 marks and Booklet B is worth 60 marks. There will be some synoptic assessment in all A2 units.

Important features of practical examinations

Risk assessment and health and safety

For all practical chemistry it is important to able to identify the hazards associated with the reactants (through hazard labelling), using apparatus, mixing reagents, chemical reactions, handling any hazardous products and disposing of waste.

The hazard labels in Figure 1 are used to indicate specific hazards associated with reactants you may be using.

Here are some general safety points:


•  Eye protection should be worn at all times.

•  Gloves and suitable protective clothing, such as a lab coat or apron, should be worn when handling corrosive chemicals.

•  If using a flammable reactant or generating a flammable product, there should be no naked flames.

•  When handling hot apparatus use suitable tongs or heatproof gloves, or allow it to cool before handling if possible.

•  Glassware is fragile, so care should be taken when handling it to ensure that it does not break and cause cuts. Pipettes, thermometers and quickfit apparatus for organic reactions are particularly fragile.

•  Some reactants release a lot of heat energy when mixed. They should be added very slowly, together with swirling and a cold water bath around the flask in which they are being mixed.

•  A risk assessment includes all possible hazards during a practical, risk associated with the hazards and measures that are put in place to minimise risk.
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Colours and clarification of terms

It is important to learn thoroughly the ‘Acceptable colour changes and observations’ and ‘Clarification of terms’ documents provided by CCEA, because these are what the examiners are expecting from your observations and definitions.

Observations in the Booklet A practical examination are not so strictly controlled because they can involve variations in concentrations, so in Booklet A always record what you observe.

For colours that are given separated by a forward slash, for example yellow/orange, only one of these colours should be given as they are alternatives. For colours where a hyphen separates the colours, both must be given separated by a hyphen, e.g. blue-green. Never use a slash when answering a colour question in Booklet B. Write what you observe in Booklet A.

Drawing apparatus

All diagrams drawn by you should be cross-sectional. Gases and liquids should be able to flow freely as required through the apparatus, with no lines indicating a barrier.

An example is shown in Figure 2. Figure 2(a) is a traditional drawing of distillation apparatus and Figure 2(b) is an acceptable examination drawing.
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In Figure 2(b) any gases escaping from the reaction mixture have a clear path to the condenser and beyond for collection. Cross-section diagrams should not show any blockages. Any drawings of diagrams in this book will be of the style of an acceptable drawing for examinations.

Decimal places, uncertainty and significant figures

Numerical data collected from practical experiments are usually recorded to a number of decimal places based on the accuracy of the apparatus.

An accurate electronic balance may record to two or three decimal places, giving masses such as 12.45 g (two decimal places) or 12.448 g (three decimal places). As you can see, both of these measurements would be 12.45 g to two decimal places. The uncertainly in the 12.45 g reading would be ±0.01 g and the uncertainty in the 12.448 g reading would be ±0.001 g. The percentage uncertainties in the two readings are therefore as follows:


•  Two decimal place balance:
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•  Three decimal place balance:
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A class B burette has an uncertainty of ±0.05 cm3. This means that the second decimal place can only be 0 or 5. If a titre of 24.25 is recorded then, because a titre is calculated from two burette measurements, 0.05 must be multiplied by 2 before the percentage uncertainty calculation is carried out. The percentage uncertainty for a titre of 24.25 cm3 is therefore:
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Knowledge check 1

Calculate the percentage uncertainty in a temperature change of 7.5°C, where the uncertainty on the thermometer is 0.5°C. Give your answer to one decimal place.
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Significant figures in calculations

The first non-zero digit in any number is the first significant figure, for example in 0.0205 the first significant figure is 2. This number is given to three significant figures. Written in standard form the number is 2.05 × 10−2, so it is clearer to see that there are three significant figures.

Any zeros after a decimal point for a number greater then 1 are significant. For example, the number 250.0 has four significant figures, whereas the number 400 could have three significant figures but it is not clear if one or two of the zeros are significant unless you are told that the value is to two or three significant figures.

Rounding

In a calculation you may be asked to quote an answer to a certain number of significant figures, and this involves rounding.

The rules of rounding are if the next digit is 5 or greater, round up the one before; if the next digit is 4 or less then round the previous number down. For example, 0.0205 rounded to two significant figures is 0.021.

237.5 has four significant figures. Rounding this to three significant figures would give 238; two significant figures would be 240 and one significant figure would be 200.
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Exam tip

In this example the two zeros at the end of 200 are not significant and the single zero at the end of 240 is not significant, but these zeros must be there to give the magnitude of the answer. Standard form makes this easier to see. 240 is 2.4 × 102 and 200 is 2 × 102.
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Calculations

Many calculations will ask you to supply an answer to a certain number of significant figures. It is best during a stepped calculation either to:


•  write down the whole decimal number that appears on your calculator throughout the calculation and then round to the appropriate number of significant figures at the end, or

•  round to one significant figure more than required during the calculation and round to the appropriate number of significant figures at the end
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Exam tip

If you choose the second option and round to, say, four significant figures, be sure to use the rounded number to continue your calculation for every step.
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Some calculations will expect you to determine the appropriate number of significant figures from the numerical data provided. The answer should be given to the lowest number of significant figures present in the numbers. Mole ratios in equations and RMM/RFM values are not considered because these are taken as exact numbers, which have no limit on the number of significant figures.
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Worked example

6.22 g of hydrated cobalt(II) chloride, CoCl2.6H2O, were heated to constant mass. Calculate the mass of water lost during heating.
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The data required to carry out this calculation are:


•  mass of hydrated cobalt(II) chloride = 6.22 g (three significant figures)

•  RFM of hydrated cobalt(II) chloride = 238 (no significant figure limit)

•  RMM of water = 18 (no significant figure limit)

•  mole ratio in equation = 1:6 (no significant figure limit)



Answer

The calculation is carried out to four significant figures and then rounded to three significant figures at the end because this is the lowest number of significant figures for the data provided.
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Exam tip

Note that if you were to work to five significant figures, the answers would be 0.026134 and 0.15680, and the final answer to three significant figures would also be 2.82 g. Using the numbers in your calculator you would still get 2.82 g to three significant figures.
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Knowledge check 2

Calculate the total volume of 0.245 mol dm−3 hydrochloric acid required to react with 2.0 g of magnesium metal. Give your answer to an appropriate number of significant figures.
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