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Introduction 

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 

examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 

examined in the questions and highlight good performance and where performance could be improved. 

The reports will also explain aspects which caused difficulty and why the difficulties arose, whether 

through a lack of knowledge, poor examination technique, or any other identifiable and explainable 

reason.  

Where overall performance on a question/question part was considered good, with no particular areas to 

highlight, these questions have not been included in the report.  

A full copy of the question paper and the mark scheme can be downloaded from Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 
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Unit 1 series overview 

Many candidates responded well to this paper and a range of marks was achieved from Pass to 

Distinction levels. Most candidates completed the paper within the time allocated and no single question 

could be identified as a common ‘nil response’. It is clear that many candidates were supported 

effectively by their teachers and had prepared well for the examination, as indicated by the factual recall 

and skills demonstrated across a number of questions. The paper further showed that candidates were 

increasingly familiar with the rubric required to complete the objective-style questions, ranging from 

circling the correct term and ticking the optional box, to completing sentences using words provided. 

A number of candidates used the scaffolding/scenario provided to good effect. This was seen, in 

particular, for the Level of Response (LoR) topic (Question 7). Candidates applied their understanding of 

resistant materials to describe and explain events taking place at a diving board. The candidates were 

supported with text with reference to ‘resistance’ of materials within the stem of the question and a 

drawing of a person on a diving board. Some candidates also chose to use their mathematical skills to 

interpret an equation provided, although this was not critical to their overall performance. Other 

questions with extra scaffolding included the two biology-based topics of cell structure and function and 

epithelial/connective tissues. In general, candidates tend to find such topics to be more accessible than 

some of the chemistry-based questions. 

Some candidates were more confident than others when constructing chemical diagrams/models. For 

example, although a diagram was given to show two monomers within a polysaccharide, many 

candidates were challenged to add the location of the glycosidic link/bond. However, some candidates 

were much more successful when drawing a dot-and-cross model for an ionic bond. 

As in earlier series, many candidates did not need to use the additional pages to supplement their 

responses. However, when such pages were used on this occasion, they tended to be for extended 

responses to the LoR topic, Question 7. Links between items within the question paper and those on the 

additional pages were clear.  

Finally, it is interesting to note that many candidates made the most of the working spaces provided for 

calculation questions. This was particularly important for those candidates who obtained an incorrect 

value for a question but continued to obtain marks based on errors carried forward (ecf) from earlier 

calculations within the same question, e.g. Question 8. Such effective use of working spaces enabled the 

students to obtain more marks overall. 
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Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally: 

• showed a good range of skills and knowledge 
when responding to some of the more 
challenging topics, including the construction 
of a dot-and-cross diagram for an ionic bond 
[Question 1 (d) (ii)] and comparing the 
difference between solutions/suspensions and 
colloids [Question 2 (b) (ii)] 

• used the details provided in the exemplification 
column of the specification to answer 
questions ranging from an explanation of a 
lower melting point for a solder  
[Question 2 (d) (ii)] to the reformation of 
amino acids via the hydrolysis of the peptide 
bond [Question 5 (b) (i)] 

• had the confidence to interpret biology-based 
topics, including the identification of the 
organelle common to both eukaryotic and 
prokaryotic cells [Question 4 (c) (i)] and the 
presence of fibres found in connective tissues 
[Question 6 (b) (i)] 

• showed an effective understanding of 
chemistry-based topics ranging from an 
explanation of atomic radius decrease within 
the Periodic Table [Question 1 (c)] to 
completing equations for the breakdown of 
urea [Question 3 (c) (ii)] 

• gave a good explanation of stiffness of 
resistant materials in the context of a diving 
board [Question 7]. 

• were challenged by some of the chemistry-
based questions, including the balancing of an 
equation [Question 2 (a) (ii)] and an 
explanation of metallic lattice  
[Question 2 (d) (i)] 

• misinterpreted some of the basic features of 
biological models, ranging from the roles of 
components found in plant and animal cells 
[Question 4 (a)] to an understanding of 
epithelial cells in human skin  
[Question 6 (a) (ii)] 

• did not apply the extra details provided in the 
exemplification column of the specification to 
support topics including the features of an 
ionic bond [Question 1 (d) (i)] and the 
properties of geometric isomers  
[Question 5 (b) (iii)] 

• misinterpreted terms used in some chemistry-
based topics, such as atomic number versus 
atomic mass [Question 1 (b)] and in biology-
based topics, such as cofactors  
[Question 3 (a)] 

• found a number of the mathematical skills 
challenging, ranging from calculating the mass 
of tin in two solders [Question 2 (c) (iii)] to 
showing the combined resistance in a circuit 
[Question 8 (a) (ii)]. 
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Question 1 (a) 

The majority of candidates showed a sound understanding of forces in the nucleus of an atom. No 

common error was observed. 

 

Question 1 (b) 

Most candidates showed the knowledge required to complete the sentences about the Periodic Table. 

Some misunderstanding was seen between the correct use of atomic number in relation to the incorrect 

use of atomic mass.  
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Question 1 (c) 

Although some candidates provided a full explanation of the decrease in atomic radius, many did not 

correctly refer to the number of shells or the position of magnesium, silicon and chlorine in the same 

period. The more successful responses included the increase in atomic number or number of protons 

and the greater attraction/force between the outer electrons and nucleus.  

Some candidates incorrectly assumed that atomic radius was linked to reactivity.  

Exemplar 1 

This response to Question 1 (c) shows the inclusion of two of the three marking points. The candidate 

has referred correctly to the increased number of protons and to the pulling of electron shells closer to 

the nucleus. The statements include ‘words to the effect’ [OWTTE] as listed in the expected answers on 

the mark scheme. It is an interesting exemplar because it shows that a reference to the number of shells, 

or the location of the three elements in the same period, is missing. 
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Question 1 (d) (i) 

As observed in earlier series, candidates referred to the combination of metal and non-metal ions, rather 

than the electrostatic attraction between positive and negative ions. 

OCR support 

 

It is recommended that teachers draw the attention of candidates to the exemplification given 

in the specification at LO1.3, supported by simplified models (including the comparison of 

ionic with covalent bonds). 

 

Question 1 (d) (ii) 

Candidates are often challenged with the construction of dot-and-cross diagrams, particularly if the 

question does not provide extra scaffolding. This was the case for this question. Only those students 

who generally did well on this paper were able to show the Mg (without electrons or with 8 electrons), 

two separate Cl ions (or one with x2 indicated) and the correct charges. No clear pattern of alternative 

responses was seen, although a number of diagrams of covalent bonding were observed. 
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Question 2 (a) (i) 

The majority of candidates were not challenged by this question. They used the table to good effect and 

successfully determined the increasing levels of reactivity from tin to gold.  

Some candidates misread the table and instruction and referred to the three solutions, rather than 

metals. This was not creditworthy of the mark. 
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Question 2 (a) (ii) 

Many candidates were able to successfully balance the chemical equation, showing the pattern of 3 and 

2 on both sides of the equation. For those candidates who struggled with this question, a number 

obtained one mark for showing at least the correct balance for one element (often Cu or Au). 

Assessment for learning 

 

It is suggested that the balancing of equations is rehearsed and tested on a regular basis with 

candidates, using a range of examples. 

 

Question 2 (a) (iii) 

Some candidates correctly identified displacement as the reaction between copper and gold (III). Others 

were not able to do this. No preference for either of the wrong answers was observed. 
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Question 2 (a) (iv) 

The majority of candidates appreciated that an increase in temperature of the solution caused an 

increase in the rate of reaction. No pattern of alternative choices was seen. 

 

Question 2 (b) (i) 

Although the students who tended to do well with this paper tended to correctly select sol as the type of 

colloid, many of the others struggled to identify sol. A common, incorrect alternative was emulsion but 

this was not seen for all candidates. 
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Assessment for learning 

 

Teachers may wish to consider a detailed comparison of the terms listed for colloids (ranging 

from emulsion to sol) via the use of diagrammatic models and simple explanations. It may 

also be useful to demonstrate the differences in the laboratory or through the use of videos. 

 

Question 2 (b) (ii) 

A common description seen for solution included a correct reference to a solute/particle dissolving in a 

medium (or alternative term). This enabled candidates to obtain the first marking point. However, many 

candidates were challenged by the comparison of suspension with colloid. Relatively few candidates 

referred to the size of particles involved. No clear pattern of alternative responses for suspension was 

seen. 

 

Question 2 (c) (i) 

A number of candidates correctly identified bronze as the alloy with Cu (90% mass) and Sn (10% mass). 

A common error was seen with the incorrect selection of brass as the alloy. 
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Question 2 (c) (ii) 

Although a number of candidates correctly selected mercury as the alloy found in amalgam for tooth 

fillings, many chose one of the two other options. No clear pattern of incorrect options was observed. 

However, it could be assumed that some candidates considered that mercury is too toxic to be used in 

this way. 

OCR support 

 

The common use of alloys in amalgam is noted in the exemplification column of the 

specification at LO2.1. 
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Question 2 (c) (ii) 

Many candidates did well with this calculation and obtained the correct value of 1.87 (g). Some 

candidates did not achieve this value but did use the working space effectively on the paper to show the 

correct first step of the calculation (99.3 – 61.9). This enabled them to obtain the first marking point. It is 

helpful for teachers to remind candidates to show their calculations in the working space provided, even 

if they have chosen to use a calculator to complete such tasks.  
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Question 2 (d) (i)  

Many candidates clearly had a good understanding of what constitutes a metallic lattice. They 

confidently referred to particles/ions arranged in a regular way, including rows, lines or layers, 

interspersed with delocalised or free-moving electrons. Not all candidates considered the electrons. 

Some candidates continued to describe the relevance of this to melting points but this topic was covered 

in the following item [Question 2 (d) (ii)]. This did not generally distract from the marks given.  

 

Question 2 (d) (ii) 

A number of candidates appreciated that lower melting points were related to weakened bonds. Some 

correctly expressed this as less energy required to break the bonds. Relatively few candidates, however, 

understood that alloy composition disrupts the lattice arrangement due to the presence of different sized 

atoms. Only those candidates who performed particularly well on this paper accessed the marks for this 

observation. 
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Question 3 (a) 

Relatively few candidates correctly identified the term as cofactor. Many incorrectly referred to other 

aspects of enzyme structure/function, with responses ranging from catalyst and active site to activation 

energy. No other clear pattern of alternative responses was seen.  

Assessment for learning 

 

It is recommended that teachers consider the use of simple, diagrammatic models to 

demonstrate the location and function of ions as cofactors of enzymes via a range of 

examples. 

 

Question 3 (b) (i) 

Almost all candidates recalled that the symbol indicated that the reaction was reversible. Some gave a 

correct statement, such as ‘can work in both directions’. No clear pattern of alternative, incorrect 

responses was observed.  
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Question 3 (b) (ii) 

Many candidates correctly selected oxidation as the type of reaction involved in this process. No clear 

pattern of alternative responses was seen. 

 

Question 3 (c) (i) 

Many candidates also correctly selected hydrolase as the type of enzyme. It could be assumed that the 

‘use of water to break bonds’ was a sufficient steer in the stem to support candidates to make this 

choice. No clear pattern of alternative responses was observed.  
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Question 3 (c) (ii) 

In general, only those candidates who performed well overall on this paper were fully successful when 

completing the equations. The majority of correct responses included the insertion of NH3 for the first 

step of the breakdown of urea. Although a few candidates did present the correct elements in the 

product in the second equation they did not show the correct charge, i.e. HCO3
-. 

 

Question 3 (d) 

Many candidates appeared to correctly associate potassium ions with sodium ions when considering the 

concept of isotonic balance. This enabled them to gain the mark for a correct selection. However, other 

candidates did not make this association and incorrectly chose one of the other three ions. No pattern of 

incorrect responses was noted.  
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Question 3 (e) (i) 

Some candidates correctly recalled that conditions such as depression and bipolar (affective disorder) 

can be treated with lithium carbonate. Other candidates were given the mark for referring to 

hypertension, although this is treated directly with lithium. Incorrect responses ranged from heart 

conditions to cancer. 

An outline of biological functions of lithium and a range of other metal ions is found in the exemplification 

column of the specification at LO5.1.  

 

Question 3 (e) (ii) 

It was clear that many candidates were aware that cisplatin affects cancer cells via the disruption of DNA 

or cell replication. Some candidates described the killing of such cells or the control of cancer spread. 

This type of unqualified response was insufficient to explain the affect in the correct way. 
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Question 4 (a) 

Although the majority of candidates were able to link the three cellular components to their correct 

functions, some candidates were challenged by this question. Those candidates who performed less well 

in this paper appeared to draw the links at random. 

It is recommended that teachers rehearse and test the topic of cell organelle structure and function via 

simplified models. 
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Question 4 (b) (i) 

Some candidates used the diagram of the plant cell to good effect and correctly identified the organelle 

as the chloroplast. No clear pattern of alternative responses was seen, but such incorrect responses 

ranged from organelles such as the mitochondrion or nucleus to non-organelle components such as the 

cytoplasm or cell membrane.  

 

Question 4 (b) (ii) 

The majority of candidates correctly stated that the function of the cell wall was for support, structure or 

shape. Other candidates were also correct with reference to cell protection or turgidity. No clear pattern 

of alternative responses was observed, although some candidates referred incorrectly to the function of 

the cell surface membrane. 

 

Question 4 (b) (iii) 

Many candidates correctly identified cellulose as the polysaccharide found in the plant cell wall. No 

dominant pattern was seen for the two remaining choices. It is also appreciated that many teachers refer 

to the ‘cellulose cell wall’ when describing the components of plant cells.  
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Question 4 (b) (iv) 

Although some candidates successfully drew a partial glysosidic bond/link between the two monomers of 

the polysaccharide (cellulose), many struggled to include the oxygen. This was clearly a challenging 

question and only those candidates who did well with this paper overall were fully successful. Some 

candidates incorrectly drew a bond/link between two of the hydroxide (OH) groups.  

 

Question 4 (c) (i) 

Some candidates correctly recalled that the organelle found in both types of cell is the ribosome.  

Many candidates incorrectly referred to the mitochondrion or nucleus or selected non-organelle 

components such as cytoplasm of cell membrane.  
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Question 4 (c) (ii) 

Although a number of candidates fully appreciated the size differences between the three components of 

the nucleus, many made an error. However, the size links were marked independently and, as a result, 

candidates were given one mark for achieving one of the links correctly, e.g. gene-chromosome, even 

though the other link was incorrect in the sequence. 

 

Question 5 (a) (i) 

Many candidates completed the correct selection of butane. No clear pattern of incorrect responses for 

the remaining three options was observed.  
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Question 5 (a) (ii) 

Some candidates correctly identified the skeletal formula for the other isomer (far right). No pattern of 

incorrect responses was seen. 

 

Question 5 (b) (i) 

This was a challenging question for many candidates. However, although a number of candidates did not 

fully show the correct pattern, they obtained one mark for drawing CH3 at one position for both geometric 

isomers.  

Assessment for learning 

 

Teachers are advised to encourage candidates to learn more about different forms of isomer 

in detail. This could be supported via a range of chemical models of various isomer types. 
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Question 5 (b) (ii) 

Most candidates found responding to this question challenging. They did not consider the pattern of 

different groups expected in geometric isomers in contrast to the location of 2H atoms on one carbon of 

C=C in the structural formula of pent-1-ene. No clear pattern of common misconceptions was observed 

for this question. 

 

Question 5 (c) (i) 

Some candidates were sufficiently confident to use the names of the two reactants, methanol plus 

propanoic acid, to identify the product as methyl propanoate. Many candidates incorrectly included 

methanol in the name of the product or referred to a range of other names, including propanol, ethanol or 

ester. 
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Question 5 (c) (ii) 

Most candidates successfully selected the second option as the structural formula of the ester formed. 

Although no single option was identified as an incorrect choice, a number of candidates did select the 

first option. 
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Question 5 (d) 

The diagrams were clearly found to be an essential form of scaffolding for this question. Most candidates 

successfully chose the unbranched form as the option with the higher density. Such responses were 

supported with reference to the straight chain rows/lines/layers and their compact nature.  
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Exemplar 2 

This exemplar demonstrates an effective response for Question 5 (d). The candidate has correctly 

identified the unbranched poly(ethene) as the option with the higher density. This is justified with a clear 

reference to both the ‘uniform structure and multiple rows’ and ‘close together’. It was not essential for 

responses to refer to the atoms in the polymer because they were clearly indicated in the diagrams 

provided, via a key. 

 

Question 6 (a) (i) 

Although many candidates correctly identified squamous epithelium as the type of tissue forming the 

upper layer of skin, some candidates incorrectly chose one of the other options. No pattern of incorrect, 

alternative response was recorded.  
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Question 6 (a) (ii) 

A number of candidates correctly determined that the layers of epithelial cells contain cells that are thin, 

small and limit diffusion. No clear pattern of alternative responses was seen but it was noted that some 

candidates appreciated that the movement of molecules was through diffusion, but with an incorrect 

identification of cell property. 

Assessment for learning 

 

It is suggested that teachers encourage candidates to explore a range of different forms of 

epithelial tissue (as outline in the specification at LO3.3) via the use of drawings and 

photographic images (photomicrographs), including associated tissues, e.g. connective 

tissue. 
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Question 6 (b) (i)  

Many candidates selected incorrect types of fibrous tissues found in the human body, ranging from 

muscle (myosin and actin) to nervous (neuron fibres). However, some candidates correctly stated elastin 

and collagen (fibres).  
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Question 6 (b) (ii) 

This question was challenging for many candidates. Some candidates were able to draw the 

reconstructed monomers (amino acids) following the breakdown or hydrolysis of the peptide bond. 

However, most candidates tended not to include the reformed carboxyl group on the left hand molecule 

and the amine group on the right hand molecule at the original position of the peptide bond.  
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Question 6 (b) (iii) 

The majority of candidates successfully used the diagrams to present a clear and detailed description of 

changes taking place in the epithelial and connective tissues as human skin ages. Some candidates 

provided further, creditworthy statements about the poor maintenance of collagen fibres and the lack of 

elasticity related to the poor maintenance of elastin fibres. A number of the responses were very 

impressive. 
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Question 6 (c) (i) 

Many candidates selected 2+ for the charge on the iron ion. No clear pattern of incorrect options was 

observed.  
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Question 6 (c) (ii) 

Relatively few candidates correctly identified the other molecule with haem groups as myoglobin and that 

it is located in muscle (tissue) in the human body. Some candidates obtained one mark because they 

successfully recalled the location as muscle, but this was rarely seen. 

 It is recommended that teachers use simple, biological models or drawings to outline the structure and 

property of myoglobin, alongside the more well-known haemoglobin molecule.  

 

Question 6 (c) (iii) 

Relatively few candidates successfully recalled that copper is the respiratory pigment found in 

haemocyanin and that this is found in invertebrates. Although no clear pattern of incorrect responses 

was noted, the random choice of plants was not expected for this topic focused on animals.  
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Question 7 

Many candidates did well with this Level of Response (LoR) question and obtained marks at Level 2 (3 

or 4 marks). Some were even more successful and progressed onto Level 3 because they provided 

much more detail about not only the stiffness of the resistant material found in the diving board, but other 

factors ranging from the force of the diver and length of the board to the thickness of the board. Although 

some candidates chose to refer to the equation for the distance of movement/bounce, many were able to 

explain which of the factors affect the size of d the most without the use of this equation. A clear 
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justification for the candidates’ choice of the most impactful factor(s) was sufficient to obtain higher 

marks for this question. 

Exemplar 3 

This exemplar shows a typical response for Question 7. The candidate performed well and achieved 

marks at Level 2 for this Level of Response (LoR) question, getting three marks. The concept of stiffness 

was considered at a ‘basic’ level with clear references to the stretching and bending properties of the 

diving board and the potential to break if too stiff.  In addition, the response included clear descriptions of 

the relationship between most of the other factors (force, length, width and thickness) and the distance 

(d) shown by the diving board. The overall response therefore contained some of the valid points listed in 

the guidance column of the mark scheme but did not demonstrate a ‘good’ explanation of stiffness.  
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Question 8 (a) (i) 

The majority of candidates were able to access this question and successfully calculated the combined 

resistance of the resistors in series in Branch 1 as 60 (Ω). No pattern of incorrect, alternative values was 

noted.  
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Question 8 (a) (ii) 

The full use of the working space was essential for a successful response. Many candidates appreciated 

that to show that the combined resistance of the circuit is 40(Ω) as a result of the calculation  

1/60 + 1/120. There was an observable trend for an incorrect calculation of  

[1/10 + 1/50 + 1/120] or [50 – 40]. Both of these responses indicated a misunderstanding of how to 

determine the combined resistance based on the information provided in the electrical circuit and the 

equations listed in the stem of the question. 

 

Question 8 (b) (i)  

Most candidates successfully calculated the potential difference as 12 (V). No clear pattern of incorrect 

responses was observed but some candidates did show 54 in their response. This incorrect value 

became a feature of the error carried forward (ecf) marks given later at Question 8 (b) (ii) and (b) (iv). 
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Question 8 (b) (ii)  

A number of candidates were able to complete this calculation and successfully determine the value as 

3.6 (W). For those candidates who obtained an incorrect value, an error carried forward (ecf) mark was 

available if they used their incorrect value from Question 8 (b) (ii) x 0.3. This reinforced the need for 

candidates to show their working as fully as possible in the space provided. No pattern of alternative, 

incorrect values, was observed.  

 

Question 8 (b) (iii) 

Most candidates were able to complete this calculation successfully and showed that the charge 

transferred in one minute was 18 (C). No pattern of incorrect responses was noted.  
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Question 8 (b) (iv) 

This was challenging for many candidates but those who performed well across the paper were often 

successful and concluded that the current in Branch 1 was 0.2 (A) and that for Branch 2 was 0.1 (A). On 

occasion the values were correct but presented in the incorrect sequence. As noted earlier, the use of 

the working space was valuable for this question. If candidates showed incorrect values for the two 

currents, they were able to obtain the error carried forward (ecf) marks for showing their calculated 

answers for Question 8 (b) (i) ÷60 [for Branch 1] and Question 8 (b) (i) ÷120 [for Branch 2]. This 

enabled such candidates to obtain full marks for this question. 

 

Question 8 (c) 

The candidates who had clearly performed well across the paper, with particular reference to Question 8, 

showed the potential to make appropriate suggestions. For such candidates, a mark was more likely to 

be given for suggesting the cross-sectional area of the wire. The density of charge carriers appeared to 

be less well-understood. 
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