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Introduction
This was the first time candidates had sat this new specification paper. The style of this paper isvery similar to that of the legacy specification but has increased from 60 to 70 marks. Althoughboth the legacy paper and this paper contained similar types of calculations, this was the first timethere was a required minimum of marks for mathematical skills.
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Question 1 (a) 
As anticipated, the great majority of candidates were able to correctly label the diagram of an atomusing the names of some particles which were given in the box. A small minority confused protonsand neutrons in the nucleus.
Question 1 (b) 
Candidates had to deduce the mass number of the atom from the diagram. The majority gave acorrect answer of 13. However, significant numbers gave an answer of 6, obviously confusing massnumber with atomic number, whilst others gave 12, presumably from miscounting the particles inthe nucleus.
Question 1 (c) 
Most candidates correctly completed the sentence by stating isotopes have the same number ofprotons but have a different number of neutrons. Some candidates stated they have the samenumber of electrons instead of protons. Although of course true of neutral atoms, this is not thecorrect definition of isotopes and was not credited. However, electrons were ignored in answers, soisotopes have the same number of protons and electrons but have a different number ofneutrons scored both marks. Some incorrect responses involved candidates stating same atomicnumber and different mass number, probably showing that the full question stem had not beenread.

Answers such as this stating the same number of electrons were notcredited. Different numbers of protons is incorrect so this responsescored 0.

Candidates should always use the correct definition of isotopes statingthey have the same number of protons but a different number ofneutrons.
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This response scored 1 mark for the same number of protons.
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Question 2 (a) 
It was disappointing that many candidates failed to score both marks on this question about thephysical properties of the halogens. The most common misapprehensions were stating bromine asa gas at room temperature and even more thought solid iodine was purple or brown. Thesecandidates may have been thinking about iodine vapour or iodine solution.
Question 2 (b) 
The calculation of the relative atomic mass of chlorine was often well done. Some candidates failedto give their answer to 1 decimal place as required, perhaps showing they did not read the wholequestion. Others did the correct calculation but rounded it to 35.5 (as this is the periodic tablevalue) whilst some tried to manipulate the calculation to give an answer of 35.5.

The candidate has used the correct method including dividing by 100.Unfortunately they have not then given the final answer to the requiredone decimal place so do not gain the third mark. This is therefore worth2 marks.
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Question 2 (c) 
There were some very good answers to this question with many candidates scoring full marks.Common reasons for losing marks included stating the solution formed as a result of the reactionbetween aqueous solutions of chlorine and potassium bromide would be red-brown. This wasprobably from using information from the table, but red-brown referred to pure liquid bromine,whereas aqueous bromine, which is not red-brown, would be formed in the reaction. The othermost common error was stating that chloride displaces bromide, instead of chlorine displacesbromine. Some answers included the use of reagents other than the two specified in the question.References to electrolysis were surprisingly common and did not gain any credit.

This candidate has gained marks for adding the two solutions togetherand has stated that chlorine has displaced bromine and chlorine is morereactive than bromine. However, the candidate has incorrectly stated thatthe bromine will form as a red vapour.
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The candidate gains two marks for adding the chlorine solution to thepotassium bromide solution and for stating chlorine is more reactive thanbromine. However, chloride displaces bromide is incorrect; it should bechlorine displaces bromine.
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Question 3 (a) 
Many candidates correctly identified the volume of the liquid and the temperature of the water asthe control variables. Suggestions referring to the concentration of the alcohol were not acceptedand the volume of water was ignored.

The temperature of the water is a correct answer but the concentration ofthe alcohol is not so this response scored 1 mark.
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Question 3 (b) 
Most candidates scored the mark for stating that alcohols are flammable or, alternatively, catch fireeasily. It was surprising that many thought that the evaporating basin would burn or melt.

This candidate was one of many who thought that the evaporating basinwould burn or melt.
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Question 3 (c) (i)
Most candidates gained at least one mark but to score both marks thay had to exclude theanomalous result.

This candidate calculated a mean time but did not exclude the anomalousvalue so gained one mark.

Candidates should remember that when calculating a mean, they shouldomit any anomalous results.
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Question 3 (c) (ii)
Most candidates identified that methanol was the alcohol which evaporates most easily and gainedthe first mark. The question asked for an explanation for this from the results, and as the results inthe table were values of times, the required explanation needed to refer to methanol taking theshortest time.

The candidate correctly identified methanol as being the alcohol whichevaporates most easily but unfortunately did not express the reason quitewell enough. They would have needed to state the time was smaller/less than all the other alcohols, or had the smallest/least time.

Candidates need to be careful in their use of language to ensure theirmeaning is totally correct.
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The candidate gained one mark for correctly identifying methanol but didnot give a reason.

In questions like this which are of the "Explain..." type, one mark isawarded for the answer which was methanol in this case, and the secondmark is for the reason or explanation.
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Question 3 (c) (iii)
This was generally well answered, with most candidates showing they knew how to present arelationship. However, some students gained only one mark as their answer referred to time ratherthan ease of evaporation as the question demanded.

This candidate gave a good succint answer in the first sentence. Althoughnot required, they then continued to elaborate on their answer.

The candidate starts the relationship well but then refers to time ratherthan ease of evaporation, as the question demanded, so was awarded onemark.
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Question 4 (b) 
Most candidates identified at least one property of aluminium that makes it suitable for saucepans.However, some candidates were a little careless by just stating that aluminium is a good conductor.This is not quite precise enough as it needed to be good conductor of heat.

The candidate scores 1 mark for good conductor of heat. The otheranswer light, is not quite good enough. The best scientifically correctanswer would of course be low density but lightweight was accepted.

High melting point is a correct answer and lightweight was acceptedalthough the best scientific answer would be low density.
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Question 4 (c) (i)
The required definition of an alloy needed the idea of a mixture. The majority of candidates gave asuitable definition, with the most common correct answer being a mixture of metals. Somecandidates stated an alloy is a compound which was not accepted.

An acceptable alternative to mixture was to use the idea of combination orcombining metals.
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Question 4 (c) (ii)
The reasons for an alloy being harder than a pure metal were generally quite well understood withmost candidates gaining some marks. However, many gave incomplete answers, often not referringto the atoms being different sizes or failing to refer to the layers being more difficult to slide overone another.

In this response the candidate refers to metal ions which was anacceptable alternative to metal atoms. There is reference to themagnesium ions being larger so making it more difficult for the layers toslide over each other. There was no reference to the regular arrangementof ions/atoms being disrupted/distorted or equivalent comment.Therefore, this answer scores 2 marks.
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This candidate refers to the different sized atoms, the layers beingdistorted and that it is more difficult for the layers to slide over each other.This response scores all 3 marks.

The candidate uses the terms atoms and ions which are both acceptable.They refer to the different sizes of atoms which was acceptable, and to thelayers being difficult to slide over each other, but there is no reference tothe distortion/disruption of the regular arrangement of atoms or layers.This answer is worth 2 marks.
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Question 5 (a) 
The answers to this question involving bond energies were generally better than in recent legacypapers. As is always the case, there were sometimes arithmetical errors in parts (i) and (ii) but thisdid not prevent the possibility of gaining full marks in part (iii). However, some candidates did notinclude the negative sign after a correct calculation and so lost one mark. Some, having obtainedthe correct answer, then inexplicably made extra steps, such as dividing by 4.
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The answers to parts (i) and (ii) are both incorrect. However, using theseanswers and marking consequentially, the answer to part (iii) isnumerically correct and also correctly has a negative sign. Hence part (iii)is awarded 3 marks.
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The answer to part (i) is incorrect. The answer to part (ii) is correct and soscores 1 mark. In part (iii) using consequential marking, the answer isnumerically correct but from the answers to (i) and (ii) the answer to part(iii) should be negative. Therefore, the candidate is given 2 marks.
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Question 5 (b) 
There were some excellent answers explaining why the reaction is exothermic. However, therewere many examples of misunderstandings with candidates believing that energy is needed tomake bonds. Many others tried to explain by comparing the number of bonds broken to thenumber of bonds formed.

This candidate has made a good attempt at the explanation but after thereis more energy released has omitted the idea of when bonds are made. Thisresponse was, therefore, given 1 mark.

This is a good explanation and was awarded 2 marks.
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Many candidates such as this one, incorrectly tried to explain in terms ofnumbers of bonds made and broken. It is not worth any marks.
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Question 5 (c) 
There were many excellent energy level diagrams for the reaction. However, many candidates alsodrew and labelled the activation energy, showing they probably do not appreciate the differencebetween an energy level diagram and a reaction profile. On this occasion, references to theactivation energy were ignored. Many candidates lost a mark by answering in a generic way, notpicking up on the fact that specific reactants and products had been given and that they shouldshow them in their diagram.

This candidate has shown an endothermic reaction, although the questionstated that the reaction was exothermic. However, the candidate hascorrectly given the reactants and the products in their correct positionsand so was awarded 2 marks.
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This candidate, like many others, has answered in a generic way using reactants and products, instead of specifying what they were. However, thecandidate has put the labels in the correct places and has shown anexothermic reaction so was awarded 2 marks.
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This candidate has also answered in a generic way using reactants and products, instead of specifying what they were. However, the candidatehas put the labels in the correct places but has shown an endothermicreaction so was awarded just 1 mark.
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Question 6 (a) (i)
The majority of candidates correctly stated yeast with many also stating it contains zymase.

The candidate has given steam as the answer so scores 0 despite a correctanswer then being given as an additional answer in brackets.

This incorrect answer was seen quite often.
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Question 6 (a) (iii)
This question was often well answered with many candidates stating that ethanol would react withoxygen forming ethanoic acid. Other candidates answered in an equally acceptable way by statingthat the respiration would not be the necessary anaerobic, but aerobic, so forming carbon dioxideand water instead of ethanol.

This was an acceptable way of answering the question and scored 2marks.

This way of answering the question was common and worth 2 marks
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Question 6 (b) (i)
This was disappointingly answered with many candidates writing about fuels powering vehicles ormachinery. Many gave answers from a Physics point of view in terms of energy stores. The requiredanswer was taken directly from the specification containing the idea that a fuel is a substance thatwhen burned, produces heat energy.

This answer unfortunately was not quite worth the mark as it did not referto releasing heat energy as given in the specification.

This is a good answer and gains the mark.

This type of answer was very common but not worth any credit.
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Question 6 (b) (ii)
As well as large numbers of fully correct answers, there were many candidates who gave thecorrect formulae but did not balance the equation correctly and so scored 1 mark. The mostcommon error was to put 3.5 moles of oxygen, having forgotten the oxygen in the ethanol.Surprisingly, there were a number of equations for respiration or photosynthesis given.

As always, multiples were acceptable in equations. This attempt containsan error in the balancing of the equation, caused by forgetting the oxygenin the ethanol (a common error).
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Question 6 (c) 
There were many correct values of the temperature and pressure. However, candidates need to becareful about putting ranges as answers. They were not awarded the mark if any value fell out ofthe accepted ranges in the mark scheme. Candidates who did not specify actual values, but juststated high or low did not gain any marks.

The temperature range included 400° which is outside of the acceptable250° - 350° range so did not score a mark. The pressure range was correctscoring 1 mark.
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Question 6 (d) (i)
It was disappointing not to see more give the correct colour change when using acidified potassiumdichromate(VI). A whole range of colour changes were seen, many seemingly associated with theuse of indicators.

This candidate, like others, had the correct colours but the wrong wayaround.
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Question 6 (d) (ii)
Many candidates scored both marks by giving a fully correct displayed formula. The most commonerror was not to show the bond between the oxygen atom and the hydrogen atom.

This was quite a common answer which was not awarded any marks.

This was a very common answer with the bond missing between theoxygen atom and the hydrogen atom. It was awarded 1 mark.
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Question 6 (d) (iii)
This equation proved very challenging to many candidates. Showing the formula of the sodium saltas NaCH3COO was allowed but not as NaCH2COOH. Some condidates, having given two correctproducts, could then not correctly balance the equation and so scored just 1 mark.

The formulae of the products are correct but the equation is not correctlybalanced so this response scored 1 mark only.
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Question 7 (a) 
Many candidates understood the concept of dynamic equilibrium and gave very good answersdescribing the reaction taking place in both forward and backward directions at the same rate. Themost common mistakes were simply stating that the reaction was reversible, which was insufficient,or stating that the concentrations of reactants and products were equal rather than remainingconstant.

The candidate states the forward and backward reactions take placetogether but has not stated they occur at an equal rate so is awarded 1mark only.

A very good answer worth 2 marks.
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Question 7 (b) (i)
As in the legacy specification, candidates should avoid giving answers using Le Chatelier’s Principleas comments such as 'the reverse reaction is favoured' are ignored and do not gain credit. All thatwas required was to state the (position of) equilibrium shifts to the left because there are fewermoles (of gas) on the left. Some clearly confused equilibrium and rate as they just discussedcollisions in their answers.

This response was worth 2 marks for stating the position of equilibriumshifts to the left because there are less moles on that side (left clearlyimplied). The statement 'favours the backward reaction' is ignored.
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This response was also awarded 2 marks as it states the equilibrium shiftsto the left and then uses the acceptable reverse argument by stating 'asthere are more molecules on the right hand side'.
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Question 7 (b) (ii)
Many candidates realised that the colour was darker because the concentration of nitrogen dioxidehad increased. Some answers were not quite precise enough, stating that the concentration of gaswas higher but without being clear that they were referring to NO2 gas.

This candidate, although correctly stating that the concentration ofparticles has increased, has not referred to NO2 and so was not awardedthe mark.
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Question 7 (c) (i)
Many candidates gained the mark by stating that nitrogen and oxygen react. Although it was notnecessary to state that the gases came from the air, the mark was not awarded if candidates gavean incorrect source of a gas e.g. stating the nitrogen came from the fuel.

This is an example of a good answer which gained the mark.

Answers which referred to nitrogen burning did not gain credit.
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Question 7 (c) (ii)
The majority of candidates gained the mark usually for referring to acid rain, although otheranswers were allowed.

Answers such as this were considered to be too vague and did not gainthe mark.
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Question 7 (c) (iii)
It was surprising that more candidates did not give a correct equation; many gave unbalancedequations or equations with a monatomic nitrogen.

This was typical of many incorrect equations containing a monatomicnitrogen.

An unbalanced equation which was often seen.
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Question 8 (a) 
As expected, this question on safety precautions was generally well answered. However, manycandidates only gained 1 mark as they did not give a correct scientific reason for their safetyprecaution, e.g. wear gloves because the bleach may burn your hands instead of wear glovesbecause the bleach may be corrosive.

This response correctly suggests that a fume cupboard should be used butthe reason is too vague; the candidate needs to state chlorine is toxic orpoisonous. Hence, only 1 mark is given.
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Question 8 (b) 
Strong candidates performed well in all parts of this calculation question. It was also pleasing to seethat part (b)(i), involving calculating the number of moles of chlorine from the given volume of gas,proved accessible to a wide range of candidates. However, it was disappointing to see somecandidates showing the correct calculation but then not copying down the calculator valuecorrectly.
In part (ii), good candidates used the equation provided to appreciate that the number of moles ofNaClO was the same as the number of moles of chlorine in the part (i). Others incorrectlyperformed a further calculation instead.
Part (iii) involved converting from a number of moles in 4.00cm3 to a concentration in mol/dm3, andthis often proved challenging, except to the best candidates. However, some candidates who hadmade errors in the previous part were able to gain credit through consequential marking.
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This candidate showed the correct calculation in (i) and so gained the firstmark. However, the answer shown was not correct.
In (ii) the answer given was the same as in part (i) and so gained the markthrough consequential marking.
In (iii) the candidate has correctly used their answer to part (ii) and sogained the 2 marks through consequential marking.
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Paper Summary
It was pleasing to see that the paper seemed to provide the opportunity for the full spectrum ofcandidates to show their understanding and knowledge. There was no evidence that candidateshad any issues with the time allocation.
Based on their performance on this paper, candidates should:

very carefully read each question, preferably more than once to ensure they understand what isbeing asked;
answer questions accordingly, using the instructions given, without just repeating theinformation in the stem of the question or introducing extra unnecessary information;
when using a calculator be careful to correctly copy the answer from the calculator display;
in calculations, where requested, give the final answer to the requisite number of decimal placesor significant figures;
give specific rather than just generic, general answers;
use scientific terminology rather than colloquial terms;
when writing formulae take care with handwriting and also ensure correct use of upper/lowercase letters and correct use of subscripts and superscripts.
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