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Examiner tips


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


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


Turn to the back of the book for the Knowledge check answers.
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Summary




•  Each core topic is rounded off by a bullet-list summary for quick-check reference of what you need to know.
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Questions & Answers
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About this book



This guide is one of the series covering the Edexcel specification for AS and A2 chemistry. It offers advice for effective preparation for the Unit 3 Laboratory Skills internal assessment and the Unit 6 Laboratory Skills internal assessment.


Each section includes a number of knowledge checks, some of which require you to write down the observations that would be made and then answer some follow-up questions, or to handle data from quantitative measurements or preparations. The answers to these can be found on pages 70–75. Each [image: ] informs you of a scoring point.


In each of the Unit 3 and Unit 6 parts of the Questions & Answers section there are two mock Activity B and one Activity C practical experiments (called test questions) that you can try, so long as they are supervised and have been risk-assessed by a chemistry teacher. Answers are provided after each test question.


Four distinct skills are required in advanced level practical chemistry.


A General practical competence


Each student will have to perform a number of experiments during each year. There are no marks for this activity. All that has to be recorded is the date and title of the practical. As a student, you will not know when you have done one of these tasks. There are no marks for it — and there is no pass or fail either. All that the exam board requires is that you do a minimum of five of the listed experiments across the three areas of physical, inorganic and organic chemistry at AS and another five at A2. There is nothing you can do in preparation for these experiments that will help you to get a better grade in the unit.


B Qualitative observation


This is marked out of 14.


There are four experiments for AS and four for A2. These have been designed by the Edexcel examining team. You will be issued with a worksheet at the start of the practical session and will have 1 hour in which to finish the practical work. You will be allowed the Edexcel data booklet, if it is necessary, but no notes or other books, including this one, will be allowed into the laboratory. All work must be handed in at the end of the session.


The unknown substances will be changed from year to year, but there is little scope for change — especially in organic chemistry at AS.


The focus of the tasks is your skill at making sensible observations and most of the marks will be awarded for this. You will be expected to identify the unknowns, and there will be one or two questions asking for equations or types of reaction.


Only one experiment will count but you are allowed to do two, three or all four — only the best will score. You are not allowed to repeat any experiment.


This guide will help you to prepare for the assessment. Your teacher will warn you in advance that you will be doing, for instance, an AS inorganic qualitative observations assessment. You must prepare for the assessment by reading through the appropriate part of the AS or A2 Activity B section.


C Quantitative measurement


This is marked out of 14.


AS


There are two titrations and two enthalpy change experiments. As with Activity B, you may do more than one — only the best will count.


The practical work must be completed in a 1 hour session, but you may be allowed to do the calculation at a later time. If this is so, make sure that you know how to do this type of calculation before the second session.


Titrations


Over half of the marks are awarded for choosing two titres that are concordant and for getting the correct mean titre.


The titration will either be acid/base or iodine/thiosulfate. In both you should expect to weigh out a solid, dissolve it in water, transfer it to a volumetric flask and make the solution up to 250 cm3.


Enthalpy change experiments


The procedure is similar in both experiments. The reagents are mixed in a polystyrene cup that is held in a beaker, and the temperature change is measured. This could involve either adding the second reagent in portions or adding it all at the same time. In the former, a graph of temperature against time will have to be plotted.


The majority of the marks are for the accuracy of measuring the temperatures and for doing the ΔHreaction calculation.


A2


The four experiments at this level are two titrations and two kinetic experiments.


As with the AS Activity C experiments, the practical work must be completed in a 1 hour session, but you may be allowed to do the calculation at a later time. If this is so, make sure that you know how to do this type of calculation before the second session.


Titrations


The two experiments are:





(1) A titration involving potassium manganate(VII)
As with the AS titrations, a solid has to be weighed out, dissolved, transferred and made up to 250 cm3. The potassium manganate(VII) solution will be in the burette and no indicator is needed because no more is added when the solution turns pale pink. Over half of the marks will be for accuracy.



(2) A pH titration
Here a strong alkali is added to a weak acid in small portions and the pH of the solution is measured after each addition.





Kinetic experiments


One of these will involve following a reaction, such as the iodination of propanone. The other is to measure the rate of reaction at different temperatures, and so be able to calculate the activation energy.


D Preparation


This is marked out of 12. Being able to calculate the percentage yield gains 3 marks, with 1 or 2 marks available for obtaining a good yield in the experiment.


AS


There are three experiments — one is an organic preparation and the other two involve the preparation of inorganic salts.


A2


There are three experiments — two are organic preparations and the other is the preparation of a solid complex transition metal compound.
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Examiner tip


You will not be allowed to take this or any book (other than a data booklet) or your notes into the laboratory when you are being assessed. You are not allowed to take out any work from the laboratory, even if the assessment is not finished. Your work will be given back to you when you continue the assessment at a later time.
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Content Guidance



Unit 3



Activity B: Qualitative observation


There are four experiments that you could be asked to carry out.





(1) An observation exercise on three inorganic unknowns.



(2) An observation exercise on another three inorganic unknowns.



(3) An observation exercise on three organic compounds, probably limited to alkenes and alcohols.



(4) An observation exercise on two organic compounds, one probably being a halogenoalkane.





If you do more than one, each will be marked and you will score the one with the highest marks. Each experiment has a maximum of 14 marks.


Most of the marks are awarded for making the correct observations, so make sure that you:




•  mix the reagents properly before recording colour changes


•  state if there is a precipitate and record its colour


•  make sure, if you are asked to add a substance until in excess, that you observe any changes after adding a little as well as those after adding excess


•  state the colour before and after if there is a colour change — if there is no colour change, say so (rather than say that there is no reaction)


•  in organic chemistry, if two layers form, say so
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Examiner tip


If you are asked to identify a substance, give either its name or its formula. If you give both then both must be correct. Names are easier than formulae, where mistakes such as NaCO3 or MgNO3 are common. However, if you are asked for the formula, the name will not score.
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Inorganic substances


Most of the marks are for observations. You will normally be expected to identify each solid and you may be required to write an equation, e.g. for a thermal decomposition, a redox reaction or a precipitation reaction. A typical mark distribution is:






	Observations

	9 or 10 marks






	Identification of each unknown

	3 marks






	Equation and/or comment

	1 or 2 marks







You may assume that only the following ions will be tested for.
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Tests on solids


Heating the solid


Hydrogencarbonates, such as sodium hydrogencarbonate (NaHCO3), and salts containing water of crystallisation give off water vapour, which will condense in the upper part of the test tube. For these, there will be a mark for observing the droplets of water near the mouth of the test tube.


Heating the solid is also a test which indicates if the unknown is a nitrate, a carbonate or ammonium chloride.


The solid should be heated, gently at first and then strongly. Look for sublimation or melting and whether a gas is evolved or not. You might be told to test the gas. Possible observations marks are shown with a [image: ].






	Test

	Observations

	Inferences






	Heating a nitrate — test any gas evolved with a glowing splint

	



•  Melts [image: ] and then gives off bubbles of a colourless gas which relights [image: ] a glowing splint







	



•  It is either sodium nitrate or potassium nitrate












	 

	



•  Melts [image: ] and then gives off a brown gas [image: ] and one which relights [image: ] a glowing splint Note: If the solid is a hydrated nitrate, water/steam will also be observed and will score a mark







	



•  It is either lithium nitrate or a group 2 nitrate












	Heating a carbonate or hydrogencar‌bonate — test any gas evolved with limewater

	



•  Drops of water condense on upper part of the tube [image: ] and a gas is produced which turns limewater milky [image: ] (or cloudy or gives a white precipitate)







	



•  It is a group 1 hydrogencarbonate












	 

	



•  (No water produced but) a gas is evolved which turns limewater milky [image: ]








	



•  The solid is a group 2 carbonate or lithium carbonate










	Heating ammonium chloride

	



•  Solid sublimes [image: ] (or solid reforms in upper part of the test tube)





	



•  It is ammonium chloride
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Examiner tip


Record whether:




•  it melts or sublimes


•  it gives off water vapour, a colourless gas or a brown gas
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The equation for the thermal decomposition of potassium nitrate is:


2KNO3(s) → 2KNO2(s) + O2(g)


The equation for the thermal decomposition of magnesium nitrate is:


2Mg(NO3)2(s) → 2MgO(s) + 4NO2(g) + O2(g)


Flame test


Make sure that the wire is clean by dipping it into some concentrated hydrochloric acid and then putting it into the hot part of a Bunsen flame. Repeat until the flame is not coloured.


Now dip the wire into concentrated hydrochloric acid and then into the solid, and immediately place it in the hot part of the Bunsen flame.
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Examiner tip


You must be able to distinguish between the three red flames in this table so as to be able to identify the ion, but to name the actual colour you can state various shades of red — such as magenta for lithium and brick-red for calcium.
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	Colour

	Ion responsible






	Crimson

	Li+







	Yellow (not orange)

	Na+







	Lilac

	K+







	Yellow–red

	Ca2+







	Red

	Sr2+







	Pale green (or apple green)

	Ba2+








Addition of acid: test for carbonates and hydrogencarbonates


When dilute hydrochloric or sulfuric acid is added to the solid, a gas may be evolved.
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Examiner tip


Solid group 2 hydrogencarbonates do not exist.
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The identity of the cation may already be known from a flame test.






	Test

	Observations

	Inferences






	Acid + solid group 1 compound — test any gas evolved with limewater

	



•  Bubbles [image: ] (or fizzing or effervescence)


•  Limewater turns milky/cloudy [image: ]






	



•  It is a carbonate or hydrogencarbonate










	Acid + solid group 2 compound — test any gas evolved with limewater

	



•  Bubbles [image: ] (or fizzing or effervescence)


•  Limewater turns milky/cloudy [image: ]






	



•  It is a carbonate
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Examiner tip


Do not say that carbon dioxide is given off. The observation is bubbles or fizzing.
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Typical equations are:


Na2CO3(s) + H2SO4(aq) → Na2SO4(aq) + H2O(l) + CO2(g)


CaCO3(s) + 2HCl(g) → CaCl2(aq) + H2O(l) + CO2(g)


To distinguish between a carbonate and hydrogencarbonate






	Test

	Observations

	Inferences






	Add some solid to almost boiling water
Test any gas evolved with limewater

	

•  Bubbles (effervescence) [image: ]



•  Limewater goes milky [image: ]





	

•  It is a hydrogencarbonate









	Make a solution of the unknown and add calcium chloride solution

	

•  Either white precipitate [image: ]



•  Or no precipitate [image: ]





	

•  It is a carbonate


•  It is a hydrogencarbonate










Addition of sodium hydroxide: test for ammonium salts


When dilute sodium hydroxide is added to the solid and the test tube gently warmed, a gas may be evolved which can be tested with damp red and damp blue litmus paper, or with a glass rod dipped into concentrated hydrochloric acid.






	Test

	Observations

	Inferences






	
Warm with dilute sodium hydroxide and test any gas evolved:



•  either with damp red and blue litmus paper


•  or with a glass rod dipped into concentrated hydrochloric acid





	



•  Gas turns red litmus blue [image: ] Blue litmus stays blue [image: ]



•  White smoke [image: ]






	



•  Gas is ammonia, so it is an ammonium salt


•  White smoke is ammonium chloride, so it is an ammonium salt











The equation for the reaction of ammonia gas with hydrochloric acid is:


NH3(g) + HCl(g) → NH4Cl(s)


Concentrated sulfuric acid test for inorganic halides


This test is used to distinguish between different halides. The concentrated acid is carefully added to the solid. This test must be done in a fume cupboard.
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Examiner tip


Look for steamy fumes and a red–brown gas.
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	Test

	Observations

	Inferences






	Add the acid to a chloride and test any gas evolved:



•  either with a glass rod dipped in concentrated ammonia


•  or with damp red and with damp blue litmus paper





	



•  Bubbles [image: ], steamy (or misty) fumes [image: ] evolved (do not say white smoke here)


•  White smoke [image: ]



•  Red litmus stays red [image: ] Blue litmus goes red [image: ]






	



•  Hydrogen chloride evolved


•  It is a chloride










	Add the acid to a bromide

	



•  Steamy fumes [image: ] and red–brown gas [image: ]






	

•  Hydrogen bromide evolved


•  Bromine evolved


•  It is a bromide









	Add the acid to an iodide

	Any two of:



•  Steamy fumes


•  Purple vapour


•  Yellow solid


•  Bad egg smelling gas





	



•  Hydrogen iodide, HI


•  Iodine


•  Sulfur


•  Hydrogen sulfide, H2S


•  It is an iodide












Tests on solutions


Addition of acidified silver nitrate solution: the halide test


A few drops of dilute nitric acid are added to the unknown solution, followed by a few drops of silver nitrate solution. The solubility of the precipitate formed is then tested in dilute and concentrated ammonia.
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Examiner tip


Look for a white or cream or yellow precipitate.
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	Test

	Observations

	Inferences






	Add dilute nitric acid to a solution of the unknown and then silver nitrate
Test the precipitate first with dilute ammonia and then (if no change) with concentrated ammonia

	

•  White precipitate [image: ] turning purple on standing[image: ]; soluble in dilute ammonia [image: ]
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