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Introduction
These exemplar answers have been chosen from the 
summer 2017 examination series. 

OCR is open to a wide variety of approaches and all 
answers are considered on their merits. These exemplars, 
therefore, should not be seen as the only way to answer 
questions but do illustrate how the mark scheme has 
been applied. 

Please always refer to the specification (http://www.
ocr.org.uk/Images/173575-specification-accredited-
quantitative-reasoning-mei-h866.pdf and http://www.
ocr.org.uk/Images/173574-specification-accredited-
quantitative-problem-solving-mei-h867.pdf ) for full 
details of the assessment for this qualification. These 
exemplar answers should also be read in conjunction 
with the sample assessment materials and the June 
2017 Examiners’ Report to Centres available on the OCR 
website http://www.ocr.org.uk/qualifications/. 

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2018. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this). 

It is important to note that approaches to question 
setting and marking will remain consistent. At the same 
time OCR reviews all its qualifications annually and may 
make small adjustments to improve the performance of 
its assessments. We will let you know of any substantive 
changes.

http://www.ocr.org.uk/Images/173575-specification-accredited-quantitative-reasoning-mei-h866.pdf
http://www.ocr.org.uk/Images/173575-specification-accredited-quantitative-reasoning-mei-h866.pdf
http://www.ocr.org.uk/Images/173575-specification-accredited-quantitative-reasoning-mei-h866.pdf
http://www.ocr.org.uk/Images/173574-specification-accredited-quantitative-problem-solving-mei-h867.p
http://www.ocr.org.uk/Images/173574-specification-accredited-quantitative-problem-solving-mei-h867.p
http://www.ocr.org.uk/Images/173574-specification-accredited-quantitative-problem-solving-mei-h867.p
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Question 1(i)

This question refers to the article “Lotteries and raffles”. This was given out as pre-release material and is 
available as an insert.

The article above describes a couple who won twice on the Euromillions raffle.

The median UK salary is £22 000 per year. How many years would it take one person at this salary to   
earn the total amount of £2 million won by the couple in the article? [2]

Mark(s): 2

Examiner commentary
This question was generally well done with most candidates 
showing the division and the correct answer. This candidate has 
written their answer as a multiplication. Stating their answer at 
the end makes it clear the response deserves full marks.

A couple have won the EuroMillions draw – for the second time.

The extraordinarily lucky pair, from Scunthorpe, Lincs, have scooped their second £1 million prize in less 
than two years.

That means they have beaten the incredible odds of over 1 in 253 billion in winning it twice.
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Question 1(ii)

Suppose the couple invest the entire £2 million won in a savings bond paying 3.2% per year tax free.   
The interest is paid in equal weekly instalments.

How many complete weeks would it take for the couple to earn the median UK salary from interest alone? 
  [4]

Exemplar 1 – Mark(s): 1
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Exemplar 2 – Mark(s): 0

Exemplar 3 – Mark(s): 1
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Examiner commentary
Most candidates did well in this question. Some candidates did 
not know that there are 52 weeks in a year, but working with 48 
(4 x 12) weeks could achieve all but the final mark.

The first candidate makes a sensible attempt to find the annual 
interest, but by dividing by 100 gets an answer much too small, 
so does not split it into weekly amounts, getting no further 
marks. 

The second response shows how candidates can get mixed up 
between finding a percentage and increasing by a percentage. 
There was no attempt to divide their amount by 52 so no further 
marks were available.

A much more common misconception was to divide the rate of 
interest into weekly amounts and then use this as the basis for a 
compound interest answer, as seen in the third response. Only 
one method mark was available for this.

The fourth response illustrates a fully worked solution with the 
candidate explaining the steps to their calculations.

Exemplar 4 – Mark(s): 4
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Question 1(iii)

Assume that the newspaper is correct and the probability of winning this raffle twice with just two entries 
is 1 in 253 billion. Show that the probability of winning it once with one ticket is about 1 in 500 000, 
assuming that the outcomes are independent and the probability of winning each time is constant.

  [3]

Exemplar 1 – Mark(s): 0

Exemplar 2 – Mark(s): 2
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Exemplar 3 – Mark(s): 0

Exemplar 4 – Mark(s): 0
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Exemplar 5 – Mark(s): 3

Examiner commentary
This question caused many problems for candidates. A special 
case allowed 1 mark to be given for a tree diagram with the 
correct probabilities on the branches that did not lead any 
further. The first response uses the two probabilities given in the 
question and so was awarded no marks.

Full marks were rare as responses like the second one 
worked with the whole numbers that should have been the 
denominators of fractions but at no point was a fraction seen, 
nor the phrase “one in …”

Working from the pre-release material, some centres had 
anticipated a question that asked candidates to find the 
probability of winning with one ticket and some candidates 
attempted to calculate this rather than the probability given in 
the question. This was not relevant and so the third and fourth 
responses were awarded no marks.

The final response is an example of a good answer and it was 
awarded full marks.
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Question 2(i)

The boxplots below show the results of a survey of many doctors’ estimates of smoking prevalence (i.e. 
the proportion of people they treat who smoke) along with the level of deprivation of the people they 
treat. People with low deprivation scores generally have higher incomes and better access to services.

Dots show outliers. “Least” refers to a group with a deprivation score below that which would get into the 
group with a deprivation score of 10. “Most” refers to a group with a deprivation score above that which 
would get into the group with a deprivation score of 50.

Summarise the main point this chart is showing. [1]
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Exemplar 1 – Mark(s): 0

Exemplar 2 – Mark(s): 0

Exemplar 3 – Mark(s): 1
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Examiner commentary
Ideally candidates should determine that there is positive 
correlation between the deprivation score and the prevalence of 
smoking. 

The first response simply repeats the question and makes no link 
between deprivation and smoking. 

The second response is an interesting comment and the 
examiner might guess that they have grasped the concept of 
correlation – in class a follow-up question from the teacher or 
a peer would no doubt make that clear, but in the examination 
this was judged not to be close enough so was not awarded the 
mark.

The third was awarded the mark for the first sentence which 
states the correlation quite well. The second sentence claims a 
causality that seems back to front. Many candidates did make a 
claim that deprivation caused a higher smoking prevalence and 
although that is not what the data shows, it was awarded the 
mark as it was clear that correlation had been understood.
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Question 2(ii)

The boxplots below show the results of a survey of many doctors’ estimates of smoking prevalence (i.e. 
the proportion of people they treat who smoke) along with the level of deprivation of the people they 
treat. People with low deprivation scores generally have higher incomes and better access to services.

Dots show outliers. “Least” refers to a group with a deprivation score below that which would get into the 
group with a deprivation score of 10. “Most” refers to a group with a deprivation score above that which 
would get into the group with a deprivation score of 50.

What is the median estimated smoking prevalence of those with a deprivation score of 50? [1]

Mark(s): 0
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Examiner commentary
Most candidates had the correct answer here. This response 
gives a value of 39.5 when the value is a little less than 30 and is 
likely to be a slip. 
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Question 2(iii)

The boxplots below show the results of a survey of many doctors’ estimates of smoking prevalence (i.e. 
the proportion of people they treat who smoke) along with the level of deprivation of the people they 
treat. People with low deprivation scores generally have higher incomes and better access to services.

Dots show outliers. “Least” refers to a group with a deprivation score below that which would get into the 
group with a deprivation score of 10. “Most” refers to a group with a deprivation score above that which 
would get into the group with a deprivation score of 50.

What is the interquartile range (IQR) in the estimated smoking prevalence of those with a deprivation 
score of 50? [2]
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Examiner commentary
The range of acceptable values were set in such a way that 
candidates who misread the scale were awarded the method 
mark. Many candidates did not show the subtraction they had 
done to get their answer. This response makes the method clear 
– the candidate has found the range and not the interquartile 
range. The value found here was re-used in part (iv) and follow 
through given. 

Mark(s): 0
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Question 2(iv)

The boxplots below show the results of a survey of many doctors’ estimates of smoking prevalence (i.e. 
the proportion of people they treat who smoke) along with the level of deprivation of the people they 
treat. People with low deprivation scores generally have higher incomes and better access to services.

Dots show outliers. “Least” refers to a group with a deprivation score below that which would get into the 
group with a deprivation score of 10. “Most” refers to a group with a deprivation score above that which 
would get into the group with a deprivation score of 50.

The formula Upper Quartile + 1.5 × IQR is used to find a cut off point for high value outliers. Use this   
formula to find the cut off for outliers of those with a deprivation score of 50. [3]

Exemplar 1 – Mark(s): 1
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Exemplar 2 – Mark(s): 2

Exemplar 3 – Mark(s): 3

Examiner commentary
It is interesting to compare the first two responses where 
essentially the same BIDMAS error has been made, but the first 
writes the error down explicitly whereas the second has a correct 
calculation written down and makes the error on their calculator.

The third response was awarded full credit as their method was 
clearly shown and the mistake had been made in 2(iii) when the 
range was indicated but not calculated. The candidate could 
have looked at the graph as a checking strategy and seen that 
their value was much too large which might have prompted a 
correction to be made.
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Question 2(v)

The boxplots below show the results of a survey of many doctors’ estimates of smoking prevalence (i.e. 
the proportion of people they treat who smoke) along with the level of deprivation of the people they 
treat. People with low deprivation scores generally have higher incomes and better access to services.

Dots show outliers. “Least” refers to a group with a deprivation score below that which would get into the 
group with a deprivation score of 10. “Most” refers to a group with a deprivation score above that which 
would get into the group with a deprivation score of 50.

Jemima says that groups with higher deprivation scores tend to have greater variation in the estimated 
smoking prevalence than groups with lower deprivation scores. Identify the feature of the chart which 
supports Jemima’s idea. [1]
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Exemplar 1 – Mark(s): 0

Exemplar 2 – Mark(s): 0

Exemplar 3 – Mark(s): 0

Exemplar 4 – Mark(s): 0
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Examiner commentary
The mark scheme was designed to reward responses that 
brought together the trend in any measure of spread, or the 
width of the box or the length of the whiskers in the diagram. 

The first response is almost enough for the mark, and had the 
candidate used the word “range” or mentioned the difference 
in the second half of the sentence, the mark could have been 
awarded.

The second response picks up the idea of the “long box plot” 
but does not indicate a trend that the boxes are wider for larger 
deprivation scores.

The third response is very close to being good enough as it 
mentions the information needed for the interquartile range but 
only for one of the boxplots and makes no further comparisons. 

The fourth response is not good enough as the word “variation” 
is in the question and the candidate is just stating the opposite 
to what Jemima says. Also, the candidate may have inadvertently 
used the word variance instead of variation and variance is not a 
feature of a box plot so cannot be seen on the chart.
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Question 3(i)

This question refers to the article “Car rental”. This was given out as pre-release material and is 
available as an insert.

Danielle wants to hire a car to take her from London to Edinburgh. The table below gives the distances in 
miles between some places in Britain.

Use the table above to find the distance from London to Edinburgh. [1]
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Mark(s): 1

Examiner commentary
Almost every candidate had the correct answer here.

This is a good response as the correct figure is indicted both on 
the diagram and in the answer space. It is important to prepare 
candidates to write their answers inside the answer space and 
not only on the table or in the blank regions. 
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Question 3(ii)

Danielle needs a car for at least 5 people. She also wants to find the car with the best motorway fuel 
efficiency. She looks at the advert shown in the insert of the pre-release material.

Which car should she choose, assuming they are all available? [1]

Mark(s): 1

Examiner commentary
Only occasionally did a candidate give the best van rather than 
the best car. In the response, the explanation adds nothing to 
the answer and full marks were given for “Ford Focus” with no 
reason. The size of the answer box is a clue as to how much 
writing is expected.
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Question 3(iii)

A car has a fuel efficiency of 30 miles per gallon for motorway driving. On the graph below plot a line 
showing the fuel required for distances between zero and 450 miles. Assume that the fuel consumption is 
proportional to distance travelled. [2]
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Exemplar 1 – Mark(s): 1

Exemplar 2 – Mark(s): 1
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Exemplar 3 – Mark(s): 1

Examiner commentary
The first response is a good example of the special case where 
one mark is given for a set of correct points. The question 
clearly states that a line must be plotted, so a mark is lost here. 
This candidate also has found far more points than are strictly 
necessary to plot the correct line so time was wasted here.

The second shows a line where the gradient is not correct. Some 
of the points are incorrect as they should lie exactly on the 
correct line. The line is only 1 square away from the origin, so the 
first B1 was given.

The third graph has been drawn without plotting any points 
visibly. It is awarded the first B1 as it goes through the origin 
showing an understanding of the graph for direct proportion 
but gives no evidence for the choice of gradient other than 
filling up the space provided so loses the second B mark.
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Question 3(iv)

1 gallon of petrol costs £4.96. Show how you can estimate, without a calculator, the amount of money 
which should be allowed to pay for petrol costs for a one-way trip from London to Edinburgh using a car 
with a motorway fuel efficiency of 30 mpg, assuming that nearly all of the journey is on the motorway. 
Write your answer to an appropriate level of accuracy.

  [5]

Do not use a calculator for this part of the question.

Exemplar 1 – Mark(s): 3

Exemplar 2 – Mark(s): 2
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Exemplar 3 – Mark(s): 4

Exemplar 4 – Mark(s): 3

Exemplar 5 – Mark(s): 5
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Examiner commentary
The first response here is a very good example of a candidate 
who does not connect the answer found with the context of the 
question – asking the question “Is the answer a sensible size?” 
would have helped this candidate find and correct errors.

The main point being tested here was the ability to round 
quantities to 1 significant figure and to perform the calculation 
with simple numbers.

The second response is a beautiful long multiplication answer 
that missed the point of the question entirely by not spotting 
the command “estimate” so only scored 2 out of the 5 marks.

The third candidate does all that is required with rounding and 
calculating and then goes on to undo their calculation of an 
estimate by correcting their value to give an answer to more 
than 2 significant figures.

The fourth response uses rounded values for distance and cost, 
but working in fractions and leaving fractions in the answer 
means that A marks were lost as they were designed to reward 
the approximation skills. Also a fraction would not be an 
appropriate way to leave a final answer which is an amount of 
money.

The final response shows an efficient solution to this question.



Exemplar Candidate Work

33

Level 3 Certificate in Quantitative Reasoning (MEI)
Level 3 Certificate in Quantitative Problem Solving (MEI) 

© OCR 2017

Question 4(i)

The vertical line chart below shows the percentage change in average house prices in the UK over each of 
the 20 months from January 2008 to August 2009.

Describe what is happening to average house prices during this period. [2]

Exemplar 1 – Mark(s): 2
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Exemplar 2 – Mark(s): 1

Exemplar 3 – Mark(s): 0

Exemplar 4 – Mark(s): 1
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Examiner commentary
This question asked the candidates to comment about house 
prices when the information given was about the change in 
house prices. The first response is an excellent example of what 
was required here – the marks had both been awarded before 
the final sentence, and this shows very good understanding.

The second response illustrates the confusion over the prices 
increasing and decreasing with the changes themselves 
increasing and decreasing.

In the third response, there is no evidence of linking the 
percentages read from the graph to the prices themselves and 
so this was awarded no marks. 

The candidate in the fourth response is aware of the link 
between the percentages and the increase or decrease in prices, 
however the answer lacks the detail required for full credit as 
there is no mention of when the change occurs.
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Question 4(ii)

The vertical line chart below shows the percentage change in average house prices in the UK over each of 
the 20 months from January 2008 to August 2009.

In what percentage of months were average house prices rising according to the vertical line chart?  
  [2]

Exemplar 1 – Mark(s): 2
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Exemplar 2 – Mark(s): 1

Examiner commentary
There were a good number of candidates who had not been 
awarded the marks in 4(i) who correctly answered this question 
and suggests that they understood more of the information 
on the chart then they were able to articulate in the first part. 
Perhaps they could have returned to their first part answer and 
improved it.

The first response shown is one in which a partial method only 
is seen and where the answer is not very clear whether 30% or 
50% was intended. The examiner awarded BOD here and the 
correct answer was used to award the method mark also, but 
it is worth emphasising to candidates the need to show their 
method clearly. 

The second response shows that part marks can be awarded 
for finding the fraction even though the percentage is not 
calculated.
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Question 4(iii)

The vertical line chart below shows the percentage change in average house prices in the UK over each of 
the 20 months from January 2008 to August 2009.

The vertical line chart shows that the average house price decreased by 1.7% during January 2009 and by 
1.8% during February 2009. Hanna bought her house for £245 000 at the beginning of January 2009. A 
bank used the information from the graph to estimate the value of her house at the end of February 2009. 
What value did they find? Give your answer to the nearest pound. [4]

Exemplar 1 – Mark(s): 0
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Exemplar 2 – Mark(s): 1

Exemplar 3 – Mark(s): 0
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Examiner commentary
The first response illustrates a point about the misread rule 
(MR). The candidate increases the prices by 1.7% and then 1.8% 
instead of decreasing. This could have been a case where the 
misread rule would be applied but in the final sentence the 
word decrease is used suggesting they were aware they should 
have been decreasing the price. The candidate does not seem to 
notice that the new price is bigger than the original and a quick 
check should have alerted the candidate to the mistake.

The second response shows a fairly common mistake – only one 
of the two percentage changes has been calculated. The final 
mark was not awarded as the value does not need rounding – 
and this could have been another alert to candidates that they 
had missed something in their answer.

The third response shows that no marks were awarded for 
adding the two percentages and making a single percentage 
change.

The fourth response is well set out with a very clear method. The 
final mark is lost as the answer is not given to the nearest pound 
– this is one of the things that candidates should check for when 
they have finished the paper.

Exemplar 4 – Mark(s): 3
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Question 4(iv)

The vertical line chart below shows the percentage change in average house prices in the UK over each of 
the 20 months from January 2008 to August 2009.

Give two reasons why the value found in part (iii) might not give the true value of Hanna’s house.
  [2]

Exemplar 1 – Mark(s): 1
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Exemplar 2 – Mark(s): 1

Exemplar 3 – Mark(s): 1

Examiner commentary
Many candidates were able to think about this problem in 
context and make two points. The first two responses were 
judged to be making the same point twice and so were each 
awarded B1 B0.

The third response was not given full marks as rounding was not 
considered an acceptable answer.
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Question 5(i)

Manjit wants to open a sandwich shop on the high street to serve people of all ages in a town. He 
conducts a survey to find out how much people would pay for a sandwich.

State one statistical issue which might occur if Manjit conducted the survey in a local sixth form college.   
  [1]

Exemplar 1 – Mark(s): 1

Examiner commentary
Candidates were expected to indicate an understanding of 
bias, that a sample of students would not be representative of 
the population of the town. A judgement had to be made in 
some cases. These responses are very borderline – the first was 
awarded the mark but the second was not.

Exemplar 2 – Mark(s): 0



Exemplar Candidate Work

44

Level 3 Certificate in Quantitative Reasoning (MEI)
Level 3 Certificate in Quantitative Problem Solving (MEI) 

© OCR 2017

Question 5(ii)

Manjit conducts a survey on a representative sample of potential customers. He asks the question “What 
is the maximum you would be prepared to pay for a sandwich?”

The results of Manjit’s survey are summarised in the chart below.

Which group should be discarded as outliers? Explain why people may have given these responses.
  [2]

Exemplar 1 – Mark(s): 1



Exemplar Candidate Work

45

Level 3 Certificate in Quantitative Reasoning (MEI)
Level 3 Certificate in Quantitative Problem Solving (MEI) 

© OCR 2017

Exemplar 2 – Mark(s): 1

Exemplar 3 – Mark(s): 0
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Examiner commentary
This question required a reason why the group identified should 
be discarded as outliers. The first response has a reason but it 
does not really address the issue.

The second has a learned definition of an outlier but it is not 
applied in the context of this question.

The third response gives two groups despite the question 
clearly requiring only one and looking for singular or plural in a 
question is a hint that candidates should know. The reason does 
not indicate an understanding of outliers so this answer received 
no marks.
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Question 5(iii)

Use this sample to estimate the mean maximum price potential customers are prepared to pay for a 
sandwich, excluding the outliers. [4]

Exemplar 1 – Mark(s): 0

Exemplar 2 – Mark(s): 1
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Exemplar 3 – Mark(s): 3

Examiner commentary
Many candidates were confused about how to tackle this 
question and the first response shows this. Many were awarded 
the B1 for working out the total of 100 students in the survey 
but this response did not discard any outliers and so received no 
marks.

The second response suffers from insufficient working seen. 
There was provision in the mark scheme to give part marks to 
candidates who used the end-point of each class instead of 
the mid-point leading to an answer of £2.90. This is probably 
what this candidate has done, but the examiner cannot infer a 
method from an incorrect answer, so only the B1 was awarded 
instead of SC1, B1, B1 FT. By way of contrast, the third response is 
a very clear example of the special case and was awarded three 
marks.
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Question 5(iv)

State two reasons why your answer to part (iii) is only an estimate of the true mean maximum price 
potential customers are prepared to pay. [2]

Exemplar 1 – Mark(s): 1

Exemplar 2 – Mark(s): 0

Examiner commentary
The question asks for two reasons and they need to be 
sufficiently different from each other. The first response has 
reasons that are too similar to count as distinct points. The 
second response does not address the issue at all and simply 
states that the actual values may be above or below the mean – 
an answer with more insight is required.
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Question 5(v)

After further market research Manjit constructs this demand curve for sandwiches.

Manjit uses this model and a spreadsheet to work out how to make the maximum profit. Manjit wants 
to sell each sandwich for a multiple of 50p. Each sandwich costs 80p to make. Manjit can make up to 700 
sandwiches each day.

Fill in the rest of the numbers in columns B, C and D.  [5]
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Exemplar 1 – Mark(s): 3

Exemplar 2 – Mark(s): 2
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Examiner commentary
The first response was very common – the candidate has used 
the graph to read off values of the number of sandwiches sold 
each day without spotting the pattern in the numbers in the 
printed answers. This leads to incorrect answers in columns B 
and D costing both the accuracy marks.

The second response is an example of a candidate who has not 
grasped how the profit is to be worked out. Going forward, the 
given value in cell D10 should have been used for maximum 
profit. Many candidates ignored these values and so lost marks 
in part (viii).
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Question 5(vi)

What formula should Manjit type in cell C2 so that he can copy it down the column to give the number 
sold per day? [2]

Exemplar 1 – Mark(s): 2

Exemplar 2 – Mark(s): 2

Exemplar 3 – Mark(s): 2
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Examiner commentary
Many candidates did not notice that there was an error in the 
question, and gave the formula for cell C2. Some gave the 
formula for the number sold per day (cell B2) which also gained 
full credit. Where a candidate indicated that there was an error 
in the question, as in the first response, they automatically were 
given full marks as a special case. Notice the first response also 
contains the expected answer.

The second and third responses show that the formula could 
contain brackets or $ signs which were not strictly necessary 
– the test was whether the formula worked when used in a 
spreadsheet.

Although not correct, C2= … was allowed because of the 
mistake in the question and the candidate could have been 
clarifying whether they were finding C2 or the number sold each 
day.

Post examination correction notice

Jun17/post-exam correction 
 

 
 
 
 

 
POST-EXAMINATION CORRECTION 

 
                                                                                                                         
Wednesday 17 May 2017 – Morning                                  
 
Quantitative Problem Solving (MEI) 
                                     

 H867/01   Introduction to Quantitative reasoning 
 
 

  
The following is  a correction to the published examination paper to make it 
more suitable for practice material.   
 

Question 5(vi) (page 13) delete: 
to give the number sold per day 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Any enquiry about this notice should be referred to the Customer Contact Centre on 
01223 553 998 or general.qualifications@ocr.org.uk 
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Question 5(vii)

What formula should Manjit type in the cell D2 so that he can copy it down the column to give the profit?  
  [2]

Exemplar 1 – Mark(s): 1

Exemplar 2 – Mark(s): 2

Exemplar 3 – Mark(s): 2
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Exemplar 4 – Mark(s): 2

Examiner commentary
The formula should not contain D2= as a left-hand side so 
the first response loses a mark. The second, third and fourth 
responses show that the use of unnecessary brackets or $ 
symbols do not cost a mark.



Exemplar Candidate Work

57

Level 3 Certificate in Quantitative Reasoning (MEI)
Level 3 Certificate in Quantitative Problem Solving (MEI) 

© OCR 2017

Question 5(viii)

State the price he should sell the sandwiches for to make the maximum profit. [1]

Exemplar 1 – Mark(s): 0
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Exemplar 2 – Mark(s): 1

Examiner commentary
Follow-through was allowed for this question, so whatever the 
cost giving the maximum profit visible on the candidate’s table 
was allowed. Some candidates failed to spot that they should 
refer to both the given values in column D as well as their own 
as in the first response.
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Question 5(ix)

Manjit intends to sell sandwiches on 20 days each month. He estimates that his total costs (excluding 
making the sandwiches) will be £8 000 pounds each month.

Would you recommend that Manjit goes ahead with his plan to start this business? Give a reason for your 
answer and show relevant calculations. [2]

Exemplar 1 – Mark(s): 2

(ix)

(v)
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Exemplar 2 – Mark(s): 1

(ix)

(v)

Examiner commentary
Many candidates were bringing errors forward into the last part 
of this question. The first response shows how full marks can 
be obtained by using their wrong answer of £1 sandwiches 
bringing the best profit. Getting full marks here relies on 
showing all the working and how the conclusion follows very 
clearly.

The second response, by a candidate that achieved the correct 
answer of £3 for 5 (viii), shows that follow through was also 
available to candidates who made an error in calculating the 
profits but used their answer to determine their advice to Manjit.
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Question 6(i)

This question refers to the article “Glaciers”. This was given out as pre-release material and is 
available as an insert.

The water from a glacier feeds into a lake. A climate scientist estimates that 2 billion litres melts from the 
glacier each year. (Note: 1 billion =109)

Use the fact that 1 litre is 1000 cm3 to write 2 billion litres in cubic metres (m3). Give your answer in 
standard form. [3]

Exemplar 1 – Mark(s): 1
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Exemplar 2 – Mark(s): 1

Examiner commentary
The first response shows the difficulties faced by examiners 
when the answer is given outside the box. The examiner sees 
the answer box by default and has to go to a different view of 
the page to mark any work that may be hidden from the first 
view. Candidates should be encouraged to stay inside the box or 
to use additional paper rather than writing in the margins.

This question caused a good deal of difficulty as most candidates 
did not seem to know the conversion factor from cm3 to m3. 
Further difficulties were caused as there was a lack of clarity in 
the working where a few words to explain their working may 
have helped. The second response was a very typical answer.
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Question 6(ii)

The lake is modelled as a cylinder with radius 2 km as shown below. The axis of symmetry is vertical.

Show that the annual change in height of the lake due to the water melting from the glacier is 16 cm to 
the nearest centimetre. [4]

Exemplar 1 – Mark(s): 4
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Exemplar 1 – Mark(s): 2

Examiner commentary
This was the most difficult question on the paper. Candidates 
were required to be very clear how the given answer in cm had 
been obtained, so some candidates who claimed the given 
answer did not get full marks.

The first response uses cm as the unit of length throughout and 
this was often the most successful. Here the given answer is first 
used to get the required volume and then rewritten in the more 
usual way. 

The second response shows how an answer can be partly right 
but the working is fudged to obtain the given answer. The 
answer must be convincingly found and follow from correct 
working.
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Question 6(iii)

The table below shows the percentage volume decrease in a glacier in three consecutive years.

Year Percentage reduction

1 4

2 10

3 8

Find the overall percentage reduction in volume in these three years.  [3]

Exemplar 1 – Mark(s): 0

Exemplar 2 – Mark(s): 0
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Exemplar 3 – Mark(s): 3

Exemplar 4 – Mark(s): 3
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Exemplar 5 – Mark(s): 3

Examiner commentary
This question brought to light many misconceptions about 
repeated percentage change. The first response was not 
uncommon.

The second response shows the misunderstanding that some 
candidates have when dealing with multipliers for percentage 
change.

The third response is not a bad attempt which uses a value for 
the original volume to put this into context. The fraction is the 
wrong way up to give the answer shown, but as this was not 
establishing a given answer, this was condoned.

The fourth response shows how a simple step-by-step method 
can be effective.

The neatest method uses the percentage multipliers on their 
own as in the final response.
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Question 6(iv)

The long term average annual percentage volume decrease is 7%.

Assume that this average percentage reduction will continue. Which one of these graphs best represents 
the percentage of the 2016 glacier remaining in future years? Tick the appropriate box. [1]

6(iv) A B C D

Tick one box
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Mark(s): 0

Examiner commentary
Graph C can be eliminated as it does not begin at 100%. Graph 
D led many candidates astray as in this response as the 7% every 
year suggests linearity to candidates who do not have a secure 
grasp of repeated percentage change. Looking at the final value 
after a long time should lead candidates to graph A.
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Question 6(v)

How many complete years would it take for the glacier to reduce by 50% from its current volume?  
  [3]

Exemplar 1 – Mark(s): 2
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Exemplar 2 – Mark(s): 2

Exemplar 3 – Mark(s): 3
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Exemplar 4 – Mark(s): 0

Examiner commentary
A simple approach to this problem is very suitable and a list of 
answers, using the ANS key on the calculator is a good way of 
answering this question. The first candidate has done all the hard 
work and then miscounted. The second candidate has all the 
evidence and does not answer the question for completed years. 
There were very many correct solutions using this method.

The third response shows a very neat solution using an indicial 
equation and logarithms.

Where candidates had selected the linear graph, this was a 
very common incorrect answer. No follow through marks were 
given as it was more of an error than using a wrong value from a 
previous part question.
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Question 6(vi)

To make the comparisons between different years valid the measurements of the volume of the glacier 
are all conducted by the same team of scientists. State one other factor which must stay the same in all 
measurements to allow a valid comparison.  
  [1]

Exemplar 1 – Mark(s): 0

Exemplar 2 – Mark(s): 0
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Exemplar 3 – Mark(s): 1

Exemplar 4 – Mark(s): 1

Exemplar 5 – Mark(s): 1

Examiner commentary
Most sensible comments were credited but we did not allow 
“same glacier” nor “same units”given as it was more of an error 
than using a wrong value from a previous part question.
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