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Introduction
This is the first time the new specification for International GCSE has been examined. Taking thisinto account candidates generally performed well on this paper. The first four questions wereanswered well by the majority of candidates, but the later questions proved more challenging. Thecalculation questions, however, were well answered by many candidates, which showed that theyhad been well prepared for the extra maths content of the new specification. Areas which proveddifficult for the candidates included the questions on structure and bonding and questions relatedto practical chemistry. Candidates need plenty of experience in doing chemistry experiments inorder to help them answer questions which are related to the practical aspects of chemistry.
These are the differences between the old and new 1C paper:

The paper is now worth 110 marks as opposed to 120 marks but candidates are still given 2hours to complete the paper.
The grading system has changed from G to A* to 1 to 9. 1 is equivalent to a G grade, 4 a C gradeand 7 an A grade.
There is more emphasis on mathematical skills on this paper as there has to be at least 20%maths content. There are also more likely to be a greater number of extended writing questionsof between 4 and 6 marks.
Topics now in the 1C paper, which were previously only in the 2C paper, include: structures andproperties of diamond and graphite and percentage yield calculations.
Topics which are no longer tested on the 1C paper include: metallic bonding, electrolysis andstructure of metals, titrations and calulations of molar concentration, preparation of insolublesalts, energy level diagrams, equilibria and the effect of temperature and pressure on equilibria.These topics will now be tested on the 2C paper.
Topics which are now in neither paper include: the laboratory preparation of oxygen and carbondioxide and the Haber process.
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Question 2 (b) 
This question was well answered by the majority of candidates. Those who did not score here oftenjust stated that the elements were in the same group, which was just a repeat of the stem of thequestion and is, therefore, not creditworthy.

Question 2 (c) 
This question was well answered by the majority of candidates. Some lost marks by talking aboutelectrons and electron shells rather than protons.

This is a clear concise answer with a clear explanation as to why R has 33protons so can be awarded both marks.

This is an 'explain' question so an explanation needs to be given as to whyR has 33 protons.
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This candidate has not answered the question. They have not given thenumber of protons in R and they have gone on to talk about electronswhich is not relevant here, so no marks can be awarded.

Candidates need to read the question carefully and make sure they areanswering what is asked.

IGCSE Chemistry 4CH1 1C     5



Question 3 (a) - (c)
Most candidates knew that lithium produces a red flame, but many of these did not gain a mark forpart (a) as they just wrote 'lithium' or 'Li' rather than giving the formula of the ion. Another commonerror was to think the cation was Ca2+ which gives an orange-red or brick red flame, not just a redone.
Again the majority knew that the cream precipitate showed that a bromide was present but ratherthan writing 'silver bromide' many just wrote 'bromide', 'bromine' or sometimes 'bromine nitrate'.
Those who knew that the results of the tests were for lithium and bromide ions usually scored themark in part (c).

Question 3 (d) (i)
In order to score the mark here candidates need to mention impurities etc. which may be on thewire and state that this would affect the colour of the flame or the results of the test.

A good answer which states clearly why the wire should be clean.
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Question 4 (a) 
This question requires candidates to identify two mistakes and to explain why they are mistakes.Both drawing the baseline in ink and submerging the ink spots in water are very obvious mistakeswhich would stop the chromatography from working effectively. Any other possible suggestionssuch as putting a lid on the chromatography tank or changing the solvent are not essential changesand would not stop the chromatography from working, so these answers are not creditworthy.

This is a good answer. The candidate has identified the two mistakescorrectly and has given a clear and concise explanation as to why they aremistakes. All 4 marks can be awarded here.
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This candidate has identified one mistake correctly by stating that thewater is over the baseline. The explanation, however, is not sufficient.There needs to be some indication that the inks will mix with the water(therefore, preventing them from moving through the paper).
The second mistake is not creditworthy as water is a suitable solvent aslong as the inks used are water soluble, which can be assumed here.
Just 1 mark is awarded here.

When identifying mistakes in a practical situation candidates should lookfor the most obvious ones and explain clearly why they are mistakes.

Question 4 (b) (iii)
This question was well answered by a large majority of candidates, who identified C correctly andgave a good explanation as to why this ink is insoluble. Those who were not awarded theexplanation mark often said that C did not separate into different colours. This does not mean theink is insoluble as it could just be made up of a single dye. There has to be some indication that theink did not move from the baseline for the second marking point to be awarded.

8     IGCSE Chemistry 4CH1 1C



Question 5 (b) 
This question was not particularly well answered. Many candidates wrote about either hydrogen orhelium but not both which limited them to 1 mark. A significant number thought helium was lessdense than hydrogen, so failed to score.

This is a good answer. The candidate has stated that helium is inert andthat hydrogen will react explosively so both marks can be awarded.

This candidate has given a good explanation as to why hydrogen is notused in airships, but there is no reference to helium. The question asks foran explanation as to why helium is used instead of hydrogen so thisanswer does not fully address the question, so only 1 mark can beawarded.
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When answering a question of this nature both the substances mentionedin the question must be referred to in the answer.

This answer is incorrect as helium is actually more dense than hydrogenso no marks can be awarded.

Question 5 (c) (i)
This question was not particularly well answered with less than half of the candidates writing a fullycorrect equation here. For those who came close to writing a correct equation, a common error wasto not recognise that nitrogen is diatomic and to write 2N instead of N2

Question 5 (c) (ii)
This question was well answered by the majority of candidates that knew a catalyst is used to speedup a reaction.
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Question 6 (b) (i)
A surprising number of candidates thought that Y was copper, not realising that copper does notreact with dilute sulfuric acid.

Question 6 (b) (ii)
A surprising number of candidates thought that Z was magnesium, thinking that magnesium reactsquickly with water.

Question 6 (c) 
This question was very poorly answered showing that the majority of candidates are not good atrecalling observations of displacement reactions.

This is a good mark scheme answer and both marks can be awarded.
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This is a common incorrect response to this question.
There is no gas produced in this reaction and magnesium does notdisappear as the question states that excess magnesium was used.
No marks can be awarded here.
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This candidate has not answered the question. Instead of observations thecandidate has given an explanation as to why copper is displaced and hasgiven the products of the reaction. These are not observations so nomarks can be awarded.

When asked for observations the answer requires a description as to whatis seen in the reaction and not a theoretical explanation as to why thereaction occurs or the names of the products formed.
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Question 7 (a) 
This question was not particularly well answered. Many candidates wrote about intermolecularforces which automatically lost them both marks.

This is a good mark scheme answer and both marks can be awarded.
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This candidate has referred to strong intermolecular forces in theiranswer. This immediately means that no marks can be awarded as thereare no intermolecular forces in giant covalent structures.

Candidates need to realise that intermolecular forces only exist in simplemolecular substances. Any mention of intermolecular forces in giantcovalent structures, metallic structures or ionic structures is going to losethem marks.
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Question 7 (b) 
The majority of candidates understand that it is the delocalised electrons that cause it to conductelectricity. However many candidates failed to state that these electrons move. Candidates need tobe aware that references to electrons carrying charge or current are not creditworthy statements.

A good mark scheme answer which scores both marks.
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Question 7 (c) 
Only a minority of candidates scored both marks here. Many candidates knew that graphite haslayers that slide over each other but fewer could give an acceptable explanation as to why diamondis hard. Some candidates lost a mark again by talking about intermolecular forces in diamond.Others stated that the carbon atoms in diamond have four bonds, but this was insufficient withoutreference to every carbon atom being bonded to four others. Also just stating that diamond hasstrong bonds is insufficient here as there are also strong bonds in graphite.

This is a good answer which gives both the explanation of each carbonatom being bonded to four others in diamond as well as the allowableanswer of diamond having a tetrahedral structure. The explanation forgraphite is also correct, so both marks can be awarded.
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Question 8 (b) 
This question was answered well by the majority of candidates. When asked to state what is meantby a term, no credit will be given for reusing the words given in bold in the stem of the question, i.e.an answer such as 'using thermal energy to decompose a compound' would not score the markhere. Some candidates confused this with exothermic reactions, stating that it is 'a reaction whichgives out heat' which is incorrect as thermal decompositions are endothermic reactions.

Question 8 (c) (i)
This question was answered correctly by most candidates. The clue was in the question here as themolecule drawn shows a double bond. The few candidates who did not score the mark here eithersaid something along the lines of 'more hydrogen can be added' or 'it does not contain only singlebonds'. These statements may be true but are not creditworthy.

Question 8 (c) (ii)
When describing a test, both the reagent needed and the result of the test must be given to scorefull marks.

This is a clear and concise answer which gives both the reagent and theresult of the test, so both marks can be awarded.
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This candidate has added bromine to the chloroethene. In order to scorethe first marking point either bromine water or bromine solution isrequired. Although liquid bromine may work here it is not the usual testand would be unsafe to do in the laboratory.
Although the first marking point is not scored the candidate can beawarded the second marking point here for the correct colour change.
If a totally incorrect reagent was used, e.g. chlorine, then the secondmarking point would not have been awarded.

Question 8 (d) 
A surprising number of candidates answered this incorrectly. All that is required is to write 'poly' infront of 'chloroethene' to give the name of the polymer.
Common incorrect answers included 'polychloroethane' and 'polyethene'. Some candidates gavethe name of a substance that wasn't even a polymer, e.g. 'chloroethane' or 'chlorine'.
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Question 9 (a) 
This question was well answered by the majority of candidates, although some lost a mark by notshowing the second step in the calculation. Only a small number lost both marks for either doingan 'upside down' calculation or by dividing by atomic numbers.

This is a well constructed answer which shows clearly how the ratio 1:1:3 isobtained, so both marks can be awarded.
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This candidate has shown the first part of the calculation correctly and socan be awarded the first marking point. However, there is no indication ofhow they have obtained the ratio 1:1:3 from 0.67:0.67:2 so the secondmarking point is not awarded here.

When a question starts 'show, by calculation' all working must be shownfor all the marks to be awarded.
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Question 9 (b) 
The majority of candidates drew a correct dot and cross diagram and gained both marks, althoughsome diagrams were messy and difficult to mark. A common error was to omit the lone pairs ofelectrons on the Br and sometimes on the F atoms as well.

This is a clearly drawn dot-and-cross diagram and can be awarded bothmarks.

It is not neessary to draw circles around the atoms when drawing a dot-and-cross diagram. Start by drawing the shared electron pairs and thendraw the rest of the electrons in pairs around the atoms ensuring thereare eight electrons in total around each atom.
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Question 9 (c) 
Many candidates failed to score on this question as they thought that covalent bonds were brokenwhen a simple molecular substance such as Halon boils. Those who did realise that it was the weakintermolecular forces that were broken usually went on to score both marks.

This is a clear and concise mark scheme answer which can be awardedboth marks.
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This answer is clearly referring to the covalent bonds between the atomsin the molecule and not the intermolecular forces. Covalent bonds are notweak and do not break when a substance boils so no marks can beawarded here. The reference to shells of electrons is irrelevant here.

When a simple molecular substance boils, it is the weak forces betweenthe molecules that are broken not the covalent bonds, e.g. water does notproduce hydrogen and oxygen when it boils!
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Question 10 (a) (i)
This question was answered well by the majority of candidates. Some lost a mark by use of thewrong terminology, e.g. reference to the 'same chemical formula' rather than 'the same molecularformula'. A small minority confused isomers with isotopes and talked about the same number ofprotons but different numbers of neutrons.

Question 10 (a) (ii)
Most candidates either scored 0 or 2 here, with a very small minority scoring 1 mark for missing offan H atom or including a CH3 group, meaning the formula was not a fully displayed one. All bondsmust be shown when a displayed formula is asked for.

This candidate has just drawn pentane again with the first C-C bond drawnvertically instead of horizontally. As this is an alternative way of drawingpentane it is not a different isomer so no marks can be awarded.

When drawing an isomer of a straight chain alkane the end carbon atommust be moved and attached to one of the carbon atoms which is alreadyattached to two other carbon atoms. Also make sure there are four bondsto each carbon atom.
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Question 10 (b) (i)
Many candidates scored both marks here. A common answer seen was C5H10Br2 + H2 which scored1 mark for the correct substituted alkane.

Question 10 (b) (ii)
Many candidates knew that this was a substitution reaction. A common incorrect answer was'displacement'. 'Addition' was also seen occasionally.
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Question 11 (a) 
Most candidates scored the first mark for calculating the moles of methane, but many of thesefailed to realise that it was a 1:2 ratio and multiplied 32 by 2 giving an answer of 64g as opposed tomultiplying 32 by 4 giving the correct answer of 128g

Question 11 (b) (i)
This question was not particularly well answered with many candidates scoring zero. Those whogained 1 mark usually did so by mentioning the fact that the ice was cold but stated that 'watercondenses' rather than water vapour. As water is already a liquid the first marking point was notawarded.

This is a clear and concise answer which states that water vapourcondenses since the tube is cold, so both marks can be awarded.
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The first marking point is not awarded here as the candidate has notstated that the water is in the form of a vapour initially.
However, the second marking point can be awarded for the statementthat the ice drops the temperature below the boiling point of water.
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Question 11 (b) (ii)
This question was answered well by the majority of candidates. Some only scored 1 mark as theyfailed to mention the initial colour of the anhydrous copper(II) sulfate. A small minority gave thecolour change the wrong way round and so failed to score.

Question 11 (b) (iii)
The majority of candidates scored 2 marks for this question for stating that the carbon dioxideproduced turned the limewater cloudy. Only a small minority explained that calcium carbonatecaused the cloudiness.

This is a good mark scheme answer and all 3 marks can be awarded.

When an explanation is worth 3 marks, three different points need to begiven. Just stating that the limewater goes cloudy because carbon dioxideis produced is not sufficient to score all of the marks. Some furtherexplanation of why the cloudiness occurs is required.
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This candidate can be awarded 1 mark for stating that the limewater goescloudy. They have, however, said that this is due to 'carbon in the air'rather than carbon dioxide and there is no mention of calcium carbonateor an insoluble substance being formed so no other marks can beawarded.
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Question 12 (a) 
The majority of candidates realised that the reaction was endothermic and most often explainedwhy they had come to that conclusion with reference to the decrease in temperature, and soscored both marks. Note that for the second marking point just a mention of the reaction taking inenergy is not sufficient for the mark; there must be some reference to heat or thermal energy forthis mark to be awarded. Quite a few candidates thought that the reaction was exothermic whichshowed a lack of understanding and so they lost both marks.
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Question 12 (b) - (c)
Most candidates scored all 3 marks in (b) but often lost marks in (c) for not including a sign in theiranswer or giving an incorrect sign and/or not converting the answer from J/mol to kJ/mol.
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This is a good mark scheme answer. Working is clearly shown in bothparts and the correct answers given to an appropriate number ofsignificant figures are shown on the answer lines, so full marks can beawarded for both parts.

In a 'show that' question, calculation working must be clearly shown tomake sure all available marks can be awarded.
If a candidate is not able to do the calculation in the first part of thecalculation full marks can be awarded for the second part by using thevalue, in this case 2400J, given in the first part.
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This candidate has shown their working in part (b) and written theiranswer on the answer line so all 3 marks can be awarded.
In part (c) they have calculated the moles (n) correctly and then divided Qby n to obtain an answer in Joules, so the first 2 marks can be awarded.However there is no conversion to kJ and no sign included, so the thirdand fourth marking points are not awarded.

When a question asks for a sign to be included in an answer, even if theanswer is a positive number, the + sign must be included or full marks willnot be awarded.

IGCSE Chemistry 4CH1 1C     35



36     IGCSE Chemistry 4CH1 1C



This candidate has found the temperature change correctly, so can beawarded the first marking point in part (b). They have then used 1 insteadof 100 for the mass and so the second marking point is not awarded.Thinking their answer is in kJ they have multiplied by 1000. They have notshown that Q is about 2400J as their answer is a factor of 10 out, so thethird marking point is not awarded.
The candidate has gone on to use their answer to (b) in part (c), so errorcarried forward marks can be awarded for correct working. They haveshown that the moles is 8 ÷ 80, which does not need to be evaluated toscore the first marking point. They have then gone on to find Q ÷ n andthis has been converted to kJ/mol on the answer line, so the second andthird marking points can be awarded. The fourth marking point is notawarded as they have not included a sign in their answer.

In a 'show that' question if the answer obtained is not close to the valuegiven the candidate should check over their working as they haveobviously made a mistake somewhere. However, if they are unable tocome up with the correct answer they can use their answer in the nextpart of the question giving them the opportunity to gain full marks for thisnext part. Alternatively they can use the value given in the first part of thequestion to answer the second part.
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Question 13 (a) - (b)
The majority of candidates scored both the plotting mark and the line of best fit mark, althoughmany graphs could have been drawn more neatly. Fewer candidates scored full marks for the Yand Z curves.

This is a good example of a response which scores all 6 marks.
All points have been plotted accurately and are clearly visible. The line ofbest fit is a smooth curve drawn through the points.
Curve Y is below the original curve and levels off at the right place.
Curve Z is above the original curve and levels off at the same place as theoriginal curve.
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The points are plotted correctly and the line of best fit is acceptable soboth marks can be awarded for part (a).
Curve Y is not awarded any marks because it is not underneath theoriginal curve for the first 10s and levels off a bit too high.
Curve Z is not awarded the first marking point as it is underneath theoriginal curve, but the second marking point can be awarded as the curvelevels off at the same point as the original curve.
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Question 13 (c) 
This question was poorly answered by the majority of candidates. Many said that gas escapes or islost, but very few of these went on to say why it escapes, so this was insufficient to be awarded themark. Mention of the magnesium being impure was rarely seen. Some said that the magnesiumdidn't fully react which was not creditworthy because as the acid is in excess there is no reason whythe magnesium would stop reacting.

Question 13 (d) 
This question was not particularly well answered. Many talked about an accurate measurement notbeing required but failed to mention that this was because the acid was in excess. As the secondmarking point was dependent on the first, answers such as these could not be awarded any marks.
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Question 13 (e) 
This question was poorly answered with the majority of candidates scoring 0 or 1 mark. The firstmarking point referring to the concentation of the hydrochloric acid was rarely seen. A few morementioned the surface area of magnesium decreasing, but these were also few and far between.Even though candidates were asked to refer to particle collision theory in their answer, quite a fewfailed to do so.

This is a good answer which scores all 3 marking points.
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This candidate can be awarded 1 mark for saying the rate of reactiondecreases because there are not as many collisions taking place. Justsaying there are less particles is not enough for the first marking point andthere is no mention of unit time or frequency of collisions, so the thirdmarking point can not be awarded. Reference to particles losing energylimits any answer to a maximum of 1 mark.

Candidates need to realise that there is no increase or decrease in thekinetic energy of the particles when concentration or surface area ischanging. Kinetic energy should only be referred to when discussingchanges in temperature. Mentioning it in other situations puts candidatesin danger of losing marks.
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Question 14 (a) 
The majority of candidates knew that the mixture was warmed to speed up the reaction. Some lostthe mark by saying that it was to help the copper(II) oxide dissolve or increase its solubiloity whichwas rejected as it showed a lack of understanding.

Question 14 (b) 
This was generally well answered with most candidates referring to the solid copper(II) oxidesettling at the bottom of the beaker.

Question 14 (c) 
Most candidates knew that the mixture was filtered to remove the excess copper(II) oxide. Somecandidates who did not score the mark thought that the mixture was filtered to remove impuritiesand some thought that it was filtered to obtain the copper(II) sulfate crystals.

Question 14 (d) 
Most candidates knew that the colour of copper(II) sulfate solution is blue. Some, however, need torealise that blue-green is not an acceptable answer here.
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Question 14 (e) 
The majority of candidates knew that the solution needed to be heated to evaporate some of thewater. A few only gained 1 mark as they evaporated the solution to dryness. Many went on to allowthe solution to crystallise. The filtering stage was often omitted but most went on to dry the crystalsusing a suitable method.

This is a clear concise description of how to prepare pure dry crystals fromthe copper(II) sulfate solution. All 5 marks can be awarded here.
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This candidate has started by filtering again to remove the copper(II)oxide. This is not necessary as it was already filtered in stage five. Thecandidate then leaves the solution to crystallise. There is no mention ofheating to crystallisation point, so the first two marking points cannot beawarded. There is no mention of filtering off the crystals and no mentionof how to dry the crystals so marking points four and five cannot beawarded. Just 1 mark is awarded here for leaving the solution tocrystallise.

Candidates need to realise that in a 5 mark question when asked toprepare pure dry crystals, just leaving a solution for the water toevaporate is not going to score them many marks. This type of question isasked quite often, so candidates need to learn the steps involved inpreparing pure dry crystals from a solution.
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Question 14 (f) 
The majority of candidates were able to do the first part of this calculation correctly, but most ofthese lost the third marking point for not giving their answer to three significant figures. Thepercentage yield calculation was well done by the majority of candidates.
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This is a fully correct answer and all working is clearly shown, so all 5marks can be awarded. In (i) the question asks for the answer to be givento an appropriate number of significant figures, which this candidate hasdone.

When asked to give an answer to an appropriate number of significantfigures, candidates need to look at the data given in the question and givetheir answer to the same number of significant figures. In this example theanswer needs to be given to three significant figures.
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This candidate has used the second mark scheme method for finding themass of hydrated copper(II) sulfate. Unfortunately, they have incorrectlyrounded the answer to 249.5 ÷ 79.5 giving a final answer of 29.86 insteadof 29.94. The final answer is not given to three significant figures so only 1mark is awarded for (i).
In (ii) the percentage yield calculation is upside down and so no marks canbe awarded here.

As (i) is a 'show that' calculation, if a candidate is unable to come up withan answer they can use the value given in the first part of the question inthe second part, in this case 30g.
When doing a percentage yield calculation an answer of over 100 isobviously incorrect as percentage yields cannot be over 100%. If acandidate obtains an answer greater than 100 they need to go back andcheck their working as they have obviously made a mistake.
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Question 15 (a) 
The majority of candidates gained the third marking point by giving the correct colour change ofthe universal indicator paper. A fair number knew that a white precipitate was formed withacidified barium chloride. The colour of the precipitate with sodium hydroxide solution was lesswell known. Some said a green precipitate formed confusing Fe2+ and Fe3+ ions. Some lost marks bygiving the correct colours for the first two marking points but failed to mention that they wereprecipitates.

Question 15 (b) 
Many fully correct answers were seen for this question. The majority gave the correct values for (i)and (ii) and many of these went on to use these values correctly in (iii). Sometimes error carriedforward marks were awarded in (iii) for incorrect answers in (i) and (ii).
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A fully correct answer with clear working shown, so all 6 marks can beawarded.
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This candidate has the correct answer for (i) and an incorrect answer for(ii) so just 1 mark is awarded for (i).
However, the candidate has gone on to use their values in (iii) correctly sothree error carried forward marks can be awarded. The fourth markingpoint is not awarded as the answer on the answer line is not a wholenumber. If the candidate had written 6 on the answer line all 4 markscould have been awarded.
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Paper Summary
Based on their performance on this paper, candidates should:

make sure they show all their working in calculations, particularly in 'show that' questions;
draw clear dot-and-cross diagrams;
make sure when plotting graphs to mark the points clearly and draw smooth clear lines ofbest fit;
learn which molecules are diatomic so as to help in writing correct chemical equations;
avoid writing about intermolecular forces when referring to giant covalent, metallic or ionicstructures;
remember that covalent bonds are strong and that it is the forces between molecules that areweak in simple molecular structures;
write clear concise answers when answering extended writing questions and avoid addingirrelevant information;
place more emphasis on revision of practical procedures and expected observations inchemistry experiments.
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