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Introduction 

 

It was pleasing to observe that, overall, the standard of presentation and clarity of work was 

high. 

 

As in previous examinations, it would be prudent for Centres to encourage their candidates to 

answer the questions within the examination paper booklet and not, if at all possible, on any 

extra sheets of paper but if they are continuing a question on a page which does not relate to the 

question that they are answering, they must indicate that they are continuing the question on 

another page in the examination paper booklet or on a separate sheet of paper and indicate that 

page number and then clearly identify the question on that page.  

 

The question paper did highlight the following problem areas, followed by their corresponding 

question numbers, which should receive special attention by Centres: 

 

• Reverse percentages (1(b)) 

• Compound probabilities (7(c)) 

• Matrix multiplication (8(b) and (d)) 

• Recognising the hypotenuse of a right angled triangle (9(d)) 

• Finding the volume of a solid (10(a and b), inequalities from a curve (10(f)) 

• Ratios of lengths of vectors (11b and 11d) 

 

 
 
Report on individual questions 

 

Question 1 

The majority of candidates found parts (b) and (c) of this question difficult. Most candidates 

were successful in part (a), but some inverted the roles of 30 minutes and 60 minutes arriving at 

an incorrect answer of 4380 instead of the correct one of 17520 sales per year, whilst others left 

the answer as 48 sales per day (by forgetting to multiply by 365) or as 292 (forgetting to 

multiply by 60). In part (b), many found this reverse percentage calculation confusing and 

produced calculations of 80% (resulting in 14016 sales) or 120% of their answer to part (a). Part 

(c) was not well answered with only a small minority finding 18 hours or 17.28 hours obtained 

from an incorrect answer of 14016 in part (b) thus collecting only the method mark. 

 

 

Question 2 

 

As in previous examinations, histograms prove difficult for some candidates. Very few 

candidates showed how they calculated the scale factor for the frequency density although some 

evidence for it was seen on the histogram. Most did not, and then either indirectly guessed the 

scale factor or treated the histogram as a frequency diagram, in both cases usually gaining the 

first (B) mark. Most of those who had some idea of the scale factor managed to find 6 as the 

frequency for the class 80 < m ≤ 100 and then usually collected the mark for the frequency for 
the class 50 < m ≤ 70. 
 

Question 3 

 

Many candidates were successful on this question with several collecting full marks. A common 

algebraic error seen in part (i) was in the expansion of   -6(x +2) which appeared as -6x +12 

instead of -6x -12. Part (ii) was less well answered with many believing that their denominator 

multiplied by 0 was still equal to the denominator, resulting in incorrect answers and usually 

gaining no marks for (ii). 

 



 

Question 4 

 

The candidates who deduced the correct equations in part (a) usually went on to complete the 

rest of the question correctly. A common error with the second equation of (a) was to reverse 

the roles of 4 and 16. Finding the inverse function was well answered with many collecting both 

marks as the A mark was follow through. These candidates usually went on to collect both 

marks for (c). 

 

Question 5  

 

Most candidates completed their Venn diagram correctly and many of these collected almost 

full marks, losing only the final mark for an incorrect answer of 39 instead of the 25 (which was 

actually given in the question). One common error was not including 15 in their equation for 

part (c) resulting in non-integer answers. Part (a) was usually correctly answered. 

 

Question 6 

 

Many candidates unfortunately assumed incorrectly that 
ADE

ABC
D  were similar in part (b) 

perhaps due to not reading the question carefully enough or because the angle at A was 90
o
 for 

both triangles.  Fortunately this error did not prevent a significant number of candidates from 

gaining the 4 marks for parts (a) and also (c) as (c) could be done independently of (b). Nearly 

all the candidates collected the 2 marks available for (a). 

 

Question 7 

 

Candidates who completed the tree diagram in (a) correctly usually collected the 2 marks for 

(b). Of the others, many misunderstood the result of not replacing the withdrawn book and used 

50 as a denominator in their probabilities for the second book or used a value of 48 instead of 

49, usually collecting only 1 mark for their tree diagram. Many of these candidates, though, 

collected at least one mark for (b). Part (c) was not well answered with many of these candidates 

only giving two instead of three products or working with incorrect denominators of 50 and 49 

instead of with 55 and 54. Part (c) was one of the discriminators of the paper. 

 

Question 8 

 

The question received a good response with many candidates scoring highly, and most of these 

demonstrating their ability to handle matrices confidently and then to draw the related triangles. 

However, there were a number of candidates who clearly had problems with the mechanics of 

matrix multiplication. Part (f) was problematic for a number of candidates who thought that a 

rotation rather than a reflection was involved. 

 

Question 9 

 

Overall, a significant number of candidates collected many of the marks available in parts (a), 

(b) and (c). Part 9(d) proved difficult for many though, and most of these candidates lost their 

way in finding the areas that could be considered to form BCPQ, usually collecting only the 

third method mark of the mark scheme. Most collected both of the marks for (a) but there was a 

small minority who thought that cos15
11

PQ
= .  In part (b), a larger number of candidates 

incorrectly interpreted the intersecting chords theorem as 
211 AO AP= × , usually leading to an 

incorrect answer of 10.6. Nonetheless, it was pleasing to observe that many candidates 

 



demonstrated their ability to use the cosine rule in part (c), gaining at least two of the three 

marks available there. Part (d) proved difficult for many candidates who didn’t realise that 

finding either of PQ, AQ or OQ first was necessary to find one of the component areas. Of those 

that did attempt to find one of these lengths, many incorrectly thought that AP was the 

hypotenuse of APQD . This part was omitted by many candidates. Candidates should be 

encouraged to use at least 4 significant figure accuracy in their calculations - many premature 

approximations were seen. 

 

Question 10 

 

Parts (a) and (b) were poorly received with only the more able candidates collecting the four 

marks available. Many were unable to recognise the individual volumes needed for the volume 

of the solid S, some used area rather than volume expressions when trying to find their volume, 

and others in (b) were let down by poor algebra. These two parts were thus discriminators. Parts 

(c) and (d) were reasonably attempted with many candidates collecting a mark in (e) for reading 

off the maximum value of their curve. Part (f) was poorly attempted with many of the 

candidates who did read off their h values corresponding to the intersection of their curve with V 

= 60 failing to realise that a range of l values was specifically required by the question or that 

the h inequalities will reverse when translated to l inequalities. A final answer of  6.3 < l < 5.0 

was seen in some cases . 

 

Question 11 

 

Most candidates collected the two marks available for part (a). A number of candidates 

misinterpreted the ratio for AP : AB as AP : PB and so incorrectly stated that 
1

" "
4

AP AB=
 

. 

Many collected the mark for (c)(i), even if by a follow through mark. Provided that the 

candidate went on and equated their OA


 from (c)(i) to the given OA


 = a, at least three of the 

five marks for (c)(ii) were usually collected. Part (c)(ii) was, however, a discriminator. Having 

found a value for k, many then used it correctly in (d) to at least collect the method mark and 

then the answer mark if their k was correct. Several observant candidates made use of the given 

ratio, AP : AB = 1 : 3, to find that the similar triangles BPQ and APO had the length ratio 1 : 2 

and hence the area ratio 1:4 leading to the correct answer. 
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