
UNIVERSITY OF MALTA 

 

 

 

 

SECONDARY EDUCATION CERTIFICATE 
SEC 

 

 

 

 

MATHEMATICS 

May 2016 

 

 

 

 

EXAMINERS’ REPORT 

 

 

 

 

MATRICULATION AND SECONDARY EDUCATION 

CERTIFICATE EXAMINATIONS BOARD 
 



SEC EXAMINERS’ REPORT MAY 2016 

 

2 
 

SEC Mathematics 
May 2016 Session 
Examiners’ Report 

 
Part 1: Statistical Information 

 
Table 1 shows the distribution of grades for the May 2016 session of the examination. 
 
 
Table 1: Distribution of Candidates by Grade 

GRADE 1 2 3 4 5 6 7 U ABS TOTAL  

PAPER A 290 361 465 455 312 - - 132 10 2025 

PAPER B - - - 167 438 536 440 786 205 2572 

TOTAL 290 361 465 622 750 536 440 918 215 4597 

% OF TOTAL 6.3 7.9 10.1 13.5 16.3 11.7 9.6 20.0 4.7  100.0 

 

The total number of registered candidates was 4597.  This year, there were 222 more candidates 
registering for the Mathematics SEC examination as compared to the May 2015.  

The percentage of candidates registering for the IIA paper remained almost the same as in the 
previous year;   43.7% in May 2015 as compared to 44.1% in May 2016.   

 

Part 2: Comments regarding candidates’ performance 

 

2.1   GENERAL COMMENTS 

Analysis of the results revealed that the three papers in order of increasing difficulty were  
Paper IIB, Paper I and Paper IIA, as intended when the papers were constructed. The candidates’ 
marks ranged from very low to very high in all the papers. In the case of the IIA candidates, one 
candidate managed to get all the 200 marks allotted to Paper I and Paper IIA. In the case of the IIB 
candidates, the highest mark attained on Papers I and Paper IIB was 196 out of 200.  

Overall, the IIA candidates did very well and 93% of the IIA population were awarded a grade from 1 
to 5. These candidates usually performed very well in Paper I.  Paper IIA was found to be more 
difficult but most candidates still got high marks on this paper.  These candidates were usually 
confident answering questions testing procedures which they had been taught. Many however 
experienced difficulties when it came to proving and explaining results and using algebra to express 
generalisations. Nonetheless, the markers were impressed by the performance of the highest 
achieving candidates who gave excellent work across all the papers. 
Few of the IIB candidates scored high marks in this examination, showing that the highest achieving 
candidates are usually choosing to sit for the IIA paper. By opting for the extended paper, these 
candidates get a better preparation for further studies which may involve mathematics. The markers 
also commented that many candidates with average to high performance often loose marks because 
they tend to just give answers without showing their working. The performance of the lowest achieving 
is disturbing in that despite all their years of schooling, a large number still have very poor skills even 
when it comes to simple arithmetic that is used in everyday life.   
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2.2   COMMENTS REGARDING PERFORMANCE IN PAPER I – S ECTION A  

 
Section A of Paper I consisted of 20 questions each carrying one mark, giving a total of 20 marks. 
During the marking process, the marks for this paper were entered as a total for the whole section for 
each candidate. However, one of the markers tabled the response on the 20 individual items on a 
sample of 100 IIA candidates and 100 IIB candidates.  Table 2 gives the percentage of correct 
responses for each question for the IIA candidates and IIB candidates based on these samples. It 
was not possible to ensure that the chosen candidates were representative of IIA and IIB population. 
However, the facilities obtained still give a good picture of the difference in performance between the 
two different types of candidates on the questions involved.  
 

Table 2: Comparison of Responses on Paper I Section  A Questions for IIA and IIB candidates 

Question No 1 2 3 4 5 6 7 8 9 10 

IIA candidates  
% of correct responses 97 94 93 77 90 79 61 72 86 87 

IIB candidates  
% of correct responses 87 77 56 35 59 12 13 24 31 50 

 

Question No 11 12 13 14 15 16 17 18 19 20 

IIA candidates  
% of correct responses 100 99 86 89 92 80 40 54 91 58 

IIB candidates  
% of correct responses 83 68 51 47 62 38 4 14 76 20 

 

The IIA candidates gave a very good performance in this section obtaining a mean mark of 15.5 
marks, based on the whole population of the IIA candidates. However, the IIB candidates gave a 
much weaker performance and only achieved a mean mark of 8.7 marks overall.  Some comments 
about candidates’ performance on each individual question in this paper follow. 

Q1. The vast majority gave a correct answer. However a substantial number of IIB candidates 
wrote the number thirty five thousand and sixty eight as 3568 rather than 35068. 

Q2. While the vast majority answered correctly, a good number of IIB candidates did not manage 
to solve this simple equation appropriately. A common incorrect response was to solve the 

equation 2a – 3 =15 by writing a = 
����
�  = 6. 

Q3. The question involved finding an unknown angle in a simple geometrical figure using the 
properties of parallel lines. The question was of moderate difficulty for IIB candidates; their 
responses suggest that a good number of these candidates lack any understanding about the 
measurement of angles. 

Q4. Both IIA and IIB candidates encountered difficulties with this question. A good number of the 
weaker candidates did make any meaningful attempt at the question. The response  
 3.5 × 108 = 350 000 000 million was a common incorrect response, where candidates 
worked out the value of 3.5 × 108 as a number correctly but then failed to determine how 
many millions make up this number. 
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 Q5. In this question, candidates needed to find the number of seconds in 15 minutes. The vast 
majority of the IIA candidates and a good number of IIB candidates managed a successful 
response. 

Q6. Only a few of the IIB candidates managed to put the four given fractions in order of increasing 
size. The majority of the IIA candidates gave a correct response by converting the fractions to 
decimals or by using equivalent fractions in order to make their comparisons. 

Q7. Finding the value of (0.5)3 proved to be difficult for the majority of candidates. Manipulating 
the decimal point in this example proved to be a difficult task for a good number of the IIA 
candidates and for the vast majority of the IIB candidates. 

Q8. Here candidates needed to find the cost of 25 pens each costing €2.80. Many did not use the 
strategy of multiplying the cost of one pen by 100 and then dividing by 4. Mistakes were 
subsequently made in the long multiplication process and in the placing of the decimal point. 

Q9. In converting 3.154 m to cm correct to the nearest centimetre, some made mistakes when 
shifting the decimal point, others failed to give their answer to the nearest centimetre. 

Q10. Here candidates needed to work out an approximate value for an arithmetical expression 
involving multiplication and division. Many IIB candidates gave an unsuccessful response. 
Mistakes often arose in the process of multiplying and/or dividing their simplified approximate 
numbers. 

Q11.  The vast majority of candidates managed a correct response to this question, making 
appropriate use of the sum property of the angles of a triangle. 

Q12. The IIA candidates found no difficulty with this question. A good number of IIB candidates got 
the wrong answer mostly due to working as if one minute is made up of 100 seconds. 

Q13. The majority answered this question correctly. However a considerable number made 
mistakes when finding the square root after using Pythagoras theorem. 

Q14. Many candidates gave a correct answer. However, instead of finding the required selling 
price, a good number of candidates found the profit and gave this as their answer. Instead of 
adding, some candidates subtracted the profit from the cost price to find the selling price.   

Q15. The IIA candidates and a good number of IIB candidates did well on this question. However 
quite a number of IIB candidates did not find the mean of the 5 given numbers appropriately. 

Q16. Most of the IIA candidates gave a correct response but much fewer of the IIB candidates 
found the area of the trapezium successfully. A common error was to multiply the base by the 
height. 

Q17. For this question, candidates needed to express a speed of 45km/h in metres per minute. It 
turned out to be the most difficult item in this paper and very few of the IIB candidates gave a 
correct response. Mistakes were made in the conversion and manipulation of one or both 
units involved, namely hours to minutes and kilometres to metres. A good number of 
candidates converted only one of these two units.       

Q18. Here candidates needed to find the side of square plot of land covering an area of 14400 m2.  
This was found to be rather difficult. A good number of candidates did not find a suitable 
strategy for working it out or left it unattempted. Other candidates made mistakes in 
calculating the square root of 14400. 
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Q19. The great majority of candidates gave a correct response to this question. The candidates 
appear to appreciate when a dice is tossed a number of times, each toss represents an event 
which is independent of the outcomes on previous tosses. 

Q20. Candidates were given the day of the week for a particular date. They needed to use this 
data to find the day of the week for another date. This was found to be quite difficult with less 
than 60% of the IIA candidates and only 20% of the IIB candidates getting a correct answer. 

2.3   COMMENTS REGARDING PERFORMANCE IN PAPER I – S ECTION B  
 

The overall facility of each question in this paper was worked out using the formula:   

Facility = 
questionon  awardedmark  maximum

questionon mark mean 
. 

The facility of each question lies between 0 and 1 and gives a measure of the overall difficulty of the 
question, with the easier questions having a facility closer to 1. For each question in Paper I Section 
B, its facility and the percentage number of candidates achieving full marks on the question was 
worked out separately for the IIA and the IIB candidates.  The results are shown in Tables 3 and 4. 
The two tables are followed by comments about the individual questions in this paper. 

 
Table 3: Facility of the questions in the Paper I − Section B for the IIA candidates     n =2015*  

Question No 1 2 3 4 5 6 7 8 9 10 11 

Facility 0.95 0.82 0.75 0.93 0.88 0.88 0.76 0.72 0.74 0.78 0.78 

IIA Candidates achieving 
full marks (%) 

88.6 76.4 60.8 72.5 75.6 73 18 23.2 39.3 39.4 40 

*n stands for the number of candidates who actually sat for the IIA paper 

 
Table 4: Facility of the questions in the Paper I − Section B for the IIB candidates     n =2367* 

Question No 1 2 3 4 5 6 7 8 9 10 11 

Facility 0.62 0.34 0.31 0.68 0.42 0.39 0.29 0.44 0.23 0.4 0.46 

IIB Candidates achieving 
full marks (%) 

45.7 23.2 17.4 24.3 22.3 18.7 4.86 2.66 5.24 3.38 10.6 

*n stands for the number of candidates who actually sat for the IIB paper 

Q1i. The vast majority of IIA and many IIB candidates got this question correct. However, the 
responses of a significant number of IIB candidates reveal that they cannot solve even the 
simplest of linear equations 

Q1ii. This part question involved solving a more complex equation and proved to be substantially 
more difficult than part (i). In particular, many IIB candidates were found prone to have 
difficulties when manipulating an expression given in a fractional form. 

Q2. Most candidates solved this question by writing the given constraints about the cost of a 
cardigan and that of a shirt as two linear equations. The majority of IIA candidates performed 
well, however some failed to write out one of the equations accurately or failed to eliminate 
one of the unknowns correctly. Most IIB candidates gave a poor performance on this 
question. For these candidates, the fully correct solutions tended to be situations where the 
candidates reasoned out the problem through arithmetic without resorting to algebraic 
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symbolisation. Candidates giving the answer without showing any working were not awarded 
any marks. 

Q3. Most of the IIB candidates and a considerable number of IIA candidates got a zero mark for 
this question. Such candidates did not appear to have an appropriate strategy for determining 
which type of packaging for the fizzy drink gives the best value for money. Some of these 
candidates compared the different containers (cans and bottles) without considering their 
capacity and others simply looked at the price of each offer to determine the cheapest. 
Candidates obtaining a correct solution usually compared the cost of the same volume of 
fizzy drink for each offer. A few candidates opted to work differently by finding the number of 
litres per euro and deducing that the offer with the largest number of litres per euro paid is the 
best offer.  

Q4i. In this question, two spinners were described and candidates were asked to decide whether 
some listed events were certain, possible or impossible when these spinners were tossed. 
This turned out to be an easy question. However, a considerable number of IIB candidates 
made mistakes where it came to the last two events listed in the question and described the 
event of the total score being less than 6 as possible and the event of the score on spinner X 
being greater than that on spinner Y as impossible. 

Q4ii. Most candidates completed the possibility space to describe the tossing of the two spinners 
suitably. 

Q4iii. Many IIB and a substantial number of IIA candidates found difficulty in identifying which total 
score was most likely when the two spinners were tossed, with some candidates giving the 
largest possible total score rather than the most likely score.  

Q4iv . IIA candidates generally gave a correct probability for the event that the most likely score is 
achieved, as required by this question. However, in this part question, many IIB candidates 
were found to give incorrect values for the total number of possible outcomes. 

Q5i. Most candidates obtained the correct answer for the area of the two circles. However a few 
candidates applied the formula for the circumference instead of the formula for the area of a 
circle. At times, candidates used the formula 2πr 2 to determine the area of the two circles 
directly. However in some of these cases, the candidates then multiplied their result by 2 
again. It is not clear whether these candidates were using an incorrect formula for the area of 
a circle (2πr 2) or whether in their final calculation, they overlooked the fact that they had 
already taken into account that they were finding the area of two rather than one circle. 

Q5ii. The majority of the IIB candidates found difficulty with this question and a good number left it 
out completely. Many of these candidates did not appear to appreciate that the area of the 
wood is proportional to its weight. A good number of IIA candidates worked out this question 
successfully. A few of these candidates worked appropriately considering that the volume of 
the wood is proportional to its weight and assigned a thickness, say  
5 cm, to enable them to determine the volume of the various shapes. However, incorrect use 
of proportion was still evident in a considerable number of the IIA scripts. 

Q6i. This question involved the use of trigonometric ratios to work out a distance in a right-angled 
triangle. Most candidates were successful in this part question. Some IIB candidates however 
found to have difficulties with changing the subject of the formula when finding the required 
distance AX. 
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Q6ii.  Marks were often lost in this question for failing to identify the angle of elevation correctly. 
Another common mistake was to consider that “half-way up the tower” also meant “half the 
angle of elevation”. 

Q6iii. Most IIA candidates performed well in this question.  They chose a suitable right angled 
triangle that could be used to find the distance AH. They made good use of trigonometric 
ratios or of Pythagoras theorem; they changed the subject of their equation suitably and they 
made appropriate use of inverse trigonometric ratios. However a considerable number of IIB 
candidates were found to make inappropriate use trigonometric ratios making use of triangles 
which were not right angled. Moreover, IIB candidates were often seen to make mistakes 
when they needed to change the subject of their equation. 

Q7. This question was about constructing loci.  IIA candidates performed well in this question, 
constructing accurate perpendicular bisectors of AB and AC, locating point P appropriately 
and ultimately drawing a circle passing through all the three points.  Still few of these 
candidates got full marks on this question. Most of the IIA candidates failed to give an 
appropriate explanation, using the properties of loci, as to why point P, the point of 
intersection of the two loci, is equidistant from all the three points A, B and C. 

Most IIB candidates scored poorly in this question, with slightly more than half the IIB 
population gaining zero marks on the whole question.  In parts (i) and (ii), many IIB 
candidates drew a number of arcs and circles but their constructions did not give the loci 
requested, presumably because these candidates are not aware that the locus of points 
equidistant from two points is the perpendicular bisector of the line joining the points. 
However, a small percentage of the IIB population got full marks on this question and also 
managed to explain why the point P is equidistant from all three points A, B and C. 

Q8i. This part question involved finding the value in euro of a TV set given the cost in Yen of 100 
sets. This was an easy question, well answered by the majority. Still results show that more 
than 13% of the IIB population did not manage to gain any marks even on this simple 
question. 

Q8ii. Many candidates did well in this question. One of the most common errors was of not 
rounding the calculation for the selling price of each set to the nearest euro as instructed. 
Some candidates also gave the profit rather than the income from sales, however this error 
was not penalised. 

Q8iii.  A substantial number of IIA candidates and the majority of the IIB candidates appeared to 
make the incorrect assumption, that the profit on each TV set sold before and after June, is 
the same.  Hence they divided the total profit between all the TV sets sold. 

Q9 Part (i) of the question sought to elicit whether students knew the difference between 
similarity and congruency. Many IIA candidates suitably used the equal angle property of the 
two triangles to prove that they were similar. However a number of these then made the 
incorrect argument that similar triangles cannot be congruent. Other candidates stated that 
triangles were similar since they were enlarged by the same ratio. This last method could not 
be counted as proof since only the lengths of one pair of corresponding sides were given. In 
the case of the IIB candidates, many gave confusing or incomplete explanations for the first 
question, like the “angles are equal” or “the sides are not equal” without concluding whether 
the triangles were similar or congruent.  

For parts (ii) and (iii) only a few completely correct solutions were seen, even amongst IIA 
candidates. Most candidates made the incorrect assumption that the triangles are right–
angled and thus used Pythagoras Theorem to calculate the length of sides AC and YZ. Some 
candidates who used the appropriate method by considering the scale factor relating the two 
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similar triangles lost the accuracy marks because they rounded the scale factor, namely 1. 6	  
prematurely as 1.6 or 1.7. 

Q10i. This question testing direct reading from a graph was suitably answered by the vast majority 
of candidates to include many of the IIB candidates.   

Q10ii . Candidates here needed to read the given graph to determine the time interval when the 
rocket was going up. This question was suitably answered by the vast majority of IIA 
candidates, but many IIB candidates did not give a time interval in their answer and 
considered that the rocket was going up when the time was 5 seconds say. 

Q10iii. Again, this question asking candidates to read the given graph to find the time when the rocket 
was at its highest position above the ground and the height at this moment was suitably 
answered by the vast majority of candidates. 

Q10iv.  Candidates here needed to explain which of the four given equations represents the given 
graph representing the height of rocket for different values of time. Generally a good number 
of IIA candidates but very few IIB candidates managed a correct solution. Marks were often 
lost for candidates failing to explain why they chose a particular equation. Some IIB 
candidates were also noted to make substitution errors when feeding values in equations, 
leading them to make an unsuitable choice of equations. 

Q11i. Data was given about quantities by weight of different biscuits bought and their price per kg. In 
the first part, the question was about mixing all the biscuits bought and packaging them so 
that 10 smaller trays take up 200g of biscuits each and the remaining weight of biscuits is 
shared equally between 16 larger trays. Many candidates successfully worked out the weight 
of biscuits in the larger trays. A common mistake in this question involved incorrect 
conversion from grams to kilograms. A substantial number showed basic difficulties in 
division when they were calculating the weight in each large tray, dividing 16 (large) trays by 
the weight of biscuits in the large trays. 

Q11ii.   In this part, candidates were given the prices at which the small and large trays of biscuits 
were resold. They had to determine the profit made in the overall process, taking into account 
the original prices of the biscuits and the costs of the trays. Many of the IIB candidates and a 
substantial number of IIA candidates lost some of the marks allotted to this part question. A 
good number candidates did not multiply the weights of the biscuits bought by the price per 
kg to find the total cost but just added together the prices per kg. A further very common 
mistake was to forget to include the cost of the trays in the expenses. 

 

 
2.4   COMMENTS REGARDING PERFORMANCE IN PAPER IIA  

The overall facilities of the questions in Paper IIA are set out in Table 5. These facilities were worked 
out in the same way as described in Section 2.3 for the questions in  
Paper I Section B. Table 5 is followed by the examiners’ comments about the individual questions in 
this paper. 
 
Table 5: Facility of the questions in the Paper IIA       n =2015*  

Question No 1 2 3 4 5 6 7 8 9 10 11 

Facility 0.61 0.8 0.69 0.54 0.57 0.73 0.56 0.81 0.38 0.58 0.49 
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IIA Candidates achieving 
full marks (%) 26.7 47.3 33.1 10.8 5.81 28.9 35.8 31.3 5.51 13.8 8.93 
*n stands for the number of candidates who actually sat for the IIA paper 

Q1. The majority of candidates solved the equation 

��

  =  + 3 appropriately and obtained full 

marks on this question. They multiplied by x on both sides, expanded the brackets x(x+3) on 
the right hand side and collected like terms to form a quadratic equation. To solve the 
equation, most of them then factorised it while others used the formula. Some of those who 
obtained no or few marks cancelled x in the numerator and the denominator in the given 
equation and obtained an incorrect linear equation. Others arrived to a correct quadratic 
equation but failed to equate it to zero and solve appropriately. 

Q1b. This question asked for a solution to this equation: �2 + 3�� − 5�� + 1� = 0.	Only a minority 
of candidates answered this question in a fully correct manner. Most candidates tried to 
expand the brackets obtaining an elaborate cubic equation, eventually trying to factorise and 
solve it, obviously without much success. It is clear from comparison with the results on the 
previous part-question that although many know how to use the factorisation method for 
solving quadratic equations, they do not really know why this method works. 

Q1c. Almost all candidates factorised the expression  2� − 3 − 5 appropriately. However a 
substantial number then assumed that the trinomial was equal to zero and went on to solve 
the equation. Such responses indicate that candidates do not appear to understand the 
meaning of statements like 2� − 3 − 5 = (2x – 5)(x + 1) and change the question to one 
which is more meaningful for them. Such responses were penalised by being awarded only 
one mark.  

Q2a. Almost all candidates worked out the value of 343�
�
� correctly. Some used the calculator, in 

which case no working was shown. Others rightly presented some or all the steps involved in 

working out the value of 343�
�
�. Those who got a wrong answer but showed at least one 

correct rule of indices obtained one mark. 

Q2b. Part (i) asked for an expansion of the expression �2� − 3��2� + 3�. This question was usually 
well answered with most candidates arriving to a correct simplified expression. Others 
expanded the brackets making just one mistake either in the sign of one of the terms or in the 
term itself e.g. 4�� + 6� − 6� + 9 or 2�� + 6� − 6� − 9. As in Q1c., a number of candidates 
assumed the expression to be equal to zero and solved the resulting equation. 

The responses in Part (ii) again confirm that many candidates do not appreciate what it 
means to say that �2� − 3��2� + 3� = 4�� − 9.	 A good number of candidates worked out the 

expression �2√7 − 3��2√7 + 3� by using the calculator, ignoring the fact that the question 
required them to use the previous result. In such cases, no marks were given. Others 
attempted this question by expanding again the brackets and collecting again like terms, this 

time having √7 instead of a. Some others worked out the numerical value of √7 before 
expanding again the brackets. 

Q3a. In Part (i), candidates were told that a variable x was proportional to the square of another 
variable y and were given the values of x and y at a particular instance. This data needed to 
be used in order to find the constant of proportionality. A good number of candidates 
attempted it using this method directly by substituting into the equation x = ky2. The most 
common mistake was to treat the variables  and y as being proportional. 

Practically all those who answered Part (i) correctly worked out Part (ii) correctly as they used 
the equation they had derived, namely � = 6�, this time substituting for  instead of �. On 
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the other hand, those who assumed  to be proportional to � in Part (i) naturally again ended 
up with a wrong result in Part (ii). 

Q3b. Most candidates were awarded some marks in this question but a relatively small number 
obtained full marks. Three different methods were used in this question. Firstly, most of the 
candidates presented  and � for the sides of the first rectangular wall and 1.5 and 2� for the 
sides of the second rectangular wall. Then some correctly argued that if an area of  	� takes 
30 minutes to complete then an area of  1.5	 × 2� = 3� takes 90 minutes (3×30) minutes. 
Candidates using this algebraic method sometimes mistakenly added the sides of both walls 
rather than multiplying them and presented statements like " + � = 30; 	1.5 + 2� =? ". 
Others interpreted the phrase “one and a half times as wide” as 

�
�  instead of 1.5. Some 

candidates used another correct method in this question. They realised that the time needed 
to be doubled if the wall was just twice as long. And that the time needed to be further 
multiplied by 1.5 if the wall is also 1.5 times as wide concluding that the time needed was 
30 × 1.5 × 2 = 90 minutes. A good number of candidates used yet another method, they 
assigned values for the sides of the first wall, worked out the sides of the second wall and 
compared the areas of both walls e.g. “Let the sides of the first wall be 6 m and 3 m, so the 
area is 18 m2. The new wall is 12 m by 4.5 m so the area is 54 m2. If we divide 54 by 18, the 
answer is 3. So Stefan must take 3 times as much time to paint the new wall i.e. 30	 × 3 = 90 
minutes.” Candidates using the last two methods usually completed the question 
successfully. 

Q4i. A diagram of a window in the shape of a pointed arch was given. In this part question, 
candidates needed to show that a particular angle was 60°. Few candidates gave a suitable 
explanation. 

Q4ii. In Part (a), the vast majority of candidates computed the length of arc requested correctly. 
Part (b), asking candidates to find the perimeter of the window pane was usually well 
answered. Some candidates however made the mistake of also adding the construction line 
BE.  Candidates often lost some marks in Part (c).  The most common error here was to 
assume that the length of line AB was equal to the length of the arc AB.    

Q5a. In this question, the vast majority realised that a barrel holding 225 litres to the nearest litre 
meant that it would hold at least 224.5 litres. Candidates needed to work out the least number 
of bottles (with capacity 750 ml to the nearest 10 ml) that can be filled from this barrel. Some 
candidates did not realise that they had to find the largest capacity of wine the bottles could 
take. Some others found difficulty with working out the size of the largest capacity from the 
given information. However, the majority of candidates gave fully correct solutions to this part 
question. 

Q5b. The majority of candidates correctly stated that there are an infinite number of fractions 
between ½ and 1. However, it is also clear that a substantial number of IIA candidates still 
have no idea about the density of fractions when they talk of zero, one or two fractions in this 
interval. The explanations were interesting to read showing that the candidates were often 
challenged by this question. They were sometimes seen to cross out their explanations and 
write something anew. The higher achieving candidates came up with a variety of valid 
explanations sometimes using decimals, sometimes considering multiple divisions of intervals 
and sometimes constructing non terminating sequences of fractions in the given interval. 

Q5c. Many candidates were successful in this part question which tested procedures for solving 
linear inequalities.  
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Q6i. This part question could easily be solved using Pythagoras and the vast majority gave a fully 
correct response. 

Q6ii.  Most candidates made appropriate use of trigonometry to find the requested angle of 
elevation correctly. However, a substantial number lost marks because they did not identify 
the angle of elevation appropriately. 

Q6iii.  For this part, two angles needed to be found. In each case, the calculations involved were 
rather complex in that none could be found directly from a right angled triangle. Instead, 
candidates had to make use of the sine formula or cosine formula or both. Although a good 
number obtained full marks, many made mistakes in the process, commonly in the form of 
errors in the changing formulae to make the required angles their subject. 

Q7. In this question, candidates needed to solve two simultaneous equations, one linear and one 
quadratic. The candidates did fairly well in this question, substituting for y or for x in the 
quadratic. The major difficulty encountered by the candidates was when opening the brackets 

of the quadratic �2 − 2��  or 	$%��� &
�
.  After solving the resulting quadratic in one unknown, 

some candidates forgot to find the corresponding values of the other unknown. 

Q8i. The vast majority of candidates used the given box plot to read the median lifetime of Type A 
batteries appropriately. However, when it came to figuring out the interquartile range, a 
considerable number of candidates found the third and first quartiles from the figure but they 
did not work out their difference to find the interquartile range. 

Q8ii.  A frequency table for the lifetime of Type B batteries was given. In general, most candidates 
used this suitably to work out the cumulative frequency table.  

Q8iii. The vast majority of candidates used their results in the previous part question to draw an 
accurate cumulative frequency curve. A small minority of candidates gave a graph which was 
shifted to the left hand side but was otherwise correct.   

Q8iv. Usually the cumulative frequency curve drawn in the previous part question was suitably used 
to work out the median.  As in Q8i, a number of candidates gave the third and first quartiles 
for the type B batteries, rather than the interquartile range as requested.  

Q8v. In this question, candidates needed to use the median and interquartile range of the two 
types of batteries in order to explain which type of battery is expected to last longer. Unlike 
the previous part questions, candidates here needed to interpret their results and could not 
rely on learnt procedures. The performance was much lower than for the previous parts in 
this question. Although a good number managed this part successfully, candidates usually 
gave unsuitable explanations often literally contradicting themselves in the process. 

Q9. This question ended up as the most difficult question in this Paper, due to a poor 
performance in parts (iii) and (iv). 

The candidates were given diagrams of an open cone and its net. In part (i), the vast majority 
used the given net appropriately to establish the length of arc in terms of the other variables. 
Similarly, part (ii) was usually well answered with candidates using the diagram of the open 
cone to establish the perimeter of the base of the cone. 

In part (iii), candidates needed to realise that the length of arc in the net is the same as the 
base of the cone in the other figure.  It also takes some proficiency in the use of algebra to 
realise that all that was needed to obtain the result for this question was to equate the 
expressions obtained in the previous parts.  The vast majority did not manage this; mostly 
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they ended up jotting some formulae or working backwards so as to obtain the required 
equation. 

In part (iv), it was necessary to use the expression for angle of the cone, already stated in 
part (iii) to get an expression for the curved surface area of the cone in terms of r, the radius 
of the base of the cone,  and L, the radius of the sector forming the net of the cone. The vast 
majority just wrote ' = ()* without deriving the equation. Quite a few gained some of the 
marks by using the correct formula for the area of the sector but were then penalized for 
using the variable r rather than L for the radius of the sector.  

Q10i.  In this question, the candidates were given three terms in a spatial pattern in the form of 
growing squares. The vast majority of candidates successfully completed the next shape for 
this question. A very small number left it out, possibly they missed doing it, seeing that such 
candidates got some more difficult parts of the question correct. 

Q10ii.  Only a very small number did not manage to give the next term of the given sequence for the 
sum of consecutive odd numbers. 

Q10iii.  The question presented a large square, made from an array of n by n smaller squares. For 
part (a), a good number suitably determined the number of small squares within the larger 
square as n2. However, candidates often arbitrarily worked with a particular number, often 
giving the answer as 112.  Part (b), where candidates needed to work out the number of small 
squares along two adjacent sides of the large square was found to be even more difficult with 
many giving an incorrect response. The most common incorrect answer was 2n, but 2n + 1  
and (n – 1)2 were often commonly encountered. Overall, this part question ended up as being 
the most difficult part of Question 10. Using letters for unknowns could be avoided for the 
other part questions, but not for this question. The responses on this question again highlight 
the difficulty candidates find in using letters for unknown values.  

Q10iv. A number of candidates suitably worked from the answers to part (iii) to sort out that  
81 = 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17. However some appeared to have expressed 81 
as a sum of consecutive odd numbers by adding on such numbers. Candidates not using 
algebra to solve this question sometimes came with answers like (1 + 3 + 5)2 = 81. 

Q11i. The great majority suitably used the given graph of  � = � + 4 + 3 in order to solve the 
equation � + 4 + 3 = 0	.  However few candidates lost marks by solving this equation by 
factorizing the quadratic rather than reading the solution directly from the graph as requested. 

Q11ii. Candidates needed to find the value of k so that the graph of  � = � + 4 + + passes 
through (−2 , 1). Most candidates attempted this through substitution for x and y at the given 
point. In using this method some made mistakes in substituting the value of −2 for x and 
computed x2 as −4 rather than 4. Some candidates used a more sophisticated method and 
argued that this graph passes through a point 2 values higher than the given graph, so the 
value of k increases by 2 from 3 to 5.  This approach shows that such candidates have an 
understanding far beyond the plotting of graphs; they understand that the graph is a picture of 
a relationship between x and y. Moreover they figured out that as k increases, the shape of 
the graph remains the same but the graph shifts upwards by the amount that k increases.  

Q11iii. Here, candidates needed to find a value of k such that the graph of � = � + 4 + + cuts the 
x-axis at the points x = −6 and x = 2. A good number solved this part question effectively. 
Some candidates substituted x = −6, y = 0 or x = 2, y = 0 in the equation of the graph to find k. 
Few utilized the property that since when x = −6, y = 0 and when x = 2, y = 0 then (x + 6)(x − 2) 
are factors of the expression � + 4 + + . 
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Q11iv.  Some candidates got the correct answer of k = 4 by noticing that if the given graph is moved 
up by one unit, it will only touch the x-axis once.  Some explained this by writing an 
explanation like: “If turning point is at y = − 1 when k = 3, for turning point to be at  
y = 0, then k = 3 + 1 = 4.”  Others made a table with some different x-values and values of k 
and worked with trial and error to obtain a correct answer.  A popular wrong answer was k = 0. 

 

2.5   COMMENTS REGARDING PERFORMANCE IN PAPER IIB  

 
The overall facilities of the questions in Paper IIB are set out in Table 6. These facilities were worked 
out in the same way as described in Sections 2.3 for the questions in Paper I  
Section B. Table 6 is followed by the examiners’ comments about the individual questions in this 
paper. 

Table 6: Facility of the questions in the Paper IIB                                                   n = 2367* 

Question No 1 2 3 4 5 6 7 8 9 10 

Facility  0.56 0.73 0.80 0.89 0.49 0.76 0.55 0.70 0.42 0.68 
IIB Candidates achieving 
full marks (%) 

14.9 57.8 74.7 86.0 32.1 72.4 18.7 68.1 20.0 33.7 

 

Question No 11 12 13 14 15 16 17 18 19 20 21 

Facility  0.78 0.22 0.72 0.60 0.40 0.42 0.29 0.51 0.27 0.19 0.36 
IIB Candidates achieving 
full marks (%) 

46.2 9.8 54.8 21.7 27.3 16.3 5.8 30.9 1.5 10.3 6.9 

*n stands for the number of candidates who actually sat for the IIB paper 

Q1. The six parts of this question tested conversions of units. The majority of candidates gave 
correct answers for the first five parts. However many candidates found difficulty in the last 
part and changed 5 litres 75 millilitres to 1.75 litres rather than 1.075 litres. Still a substantial 
number of candidates reaching 6.3% of the candidates who sat for this paper did not manage 
to get any marks on any part of this question, even though some parts were really very 
simple.  

Q2. Most candidates managed to solve the simple linear equation given in part (i) question and 
were awarded full marks. 

Candidates needed to solve another linear equation for part (ii). This was more difficult to 
solve as it involved opening brackets and collecting like terms and fewer candidates 
managed a fully correct response. 

Q3. The vast majority of candidates got full marks on the question. However a substantial number 
of candidates did not get any marks on this question.  Such candidates were usually seen to 
be using direct proportion statements in a meaningless manner. Their arguments were 
something like: 

 If the cost is 50c,   Katya buys 44 pens.  

 If the cost is 55c,   Katya buys ? pens. 

Q4. As can be seen from Table 6, this question had the highest facility. In part (i), most 
candidates gave a correct reading of the thermometer. For part (ii), these same candidates 
usually sorted out a correct position of the thermometer dial to read 35°C as requested.  
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Q5. Here candidates needed to determine the distance on the ground represented by 1cm on a 
map given that 6.5 cm on the map represent a distance of 16.25 m on the ground. The 
question resulted to be of moderate difficulty for the IIB candidates. Some candidates gave 
their answer in metres even though they were requested to give it in centimetres. Others 
made mistakes in converting from metres to centimetres. A small number of candidates did 
not even attempt the question. 

Q6.  The vast majority of candidates gained the two marks allotted to this question testing the use 
of the calculator. Usually those getting an incorrect answer could not gain any of the allotted 
marks because no working other than the final answer was shown.  

Q7. In the first part, the vast majority gained some marks for the substitution requested in this 
question, but many lost the last mark because they did not leave their answer in terms of (. 
The second part of the question involved changing the subject of a formula. This was found to 
be much more difficult than the first part. 

Q8. The majority of candidates managed to work out this problem which involved sharing an 
amount of money according to the given ratio, namely 4:5:11.  However rather than using 
shares, a considerable number of candidates just divided by 4, 5 and 11. 

Q9. Marks were lost for a variety of reasons in this question. The lowest attaining candidates 
often had difficulties with measuring angles of the given pie-chart. Many showed difficulties 
with fractions, for example in converting fractions into percentages or in working out the 
fraction of the population that corresponds to a particular sector of the pie-chart. 

Q10. Most candidates gave a reasonable attempt at this question involving exchange rates. Some 
of these candidates lost one or two marks because they rounded excessively sometimes 
giving their answers correct to the nearest euro or sterling. However, a substantial number of 
candidates gave meaningless attempts subtracting euro from sterling or vice versa.  

Q11. As can be seen from Table 6, this question turned out to be one of the easiest questions 
overall in this paper. The vast majority of candidates identified the highest population given in 
the list for part (i) and identified appropriately the countries having a population of more than 
one billion in part (iii). The question in part (ii); i.e. rounding the population of Brazil to the 
nearest million proved to be more difficult with a considerable number giving a wrong answer. 

Q12. As can be seen from Table 6, this question had the lowest facility. Further analysis reveals 
that 65% of the IIB population got zero marks on Q12 overall. In part (i), candidates needed 
to find the number of sides of a regular convex polygon whose angles are 162°.  Many 
candidates realized that they had to use (n – 2) 180o but they did not manage to form an 
appropriate equation.  Others divided 360o by a wrong value.  Trial and error methods were 
also used, sometimes resulting in a correct answer. 

Part (ii) required candidates to find one of the base angles of an isosceles triangle ABC, when 
its third angle was 162°. However this information was given in the form of a diagram and 
only two sides AB and BC were shown. Most candidates did not join AC to complete the 
triangle ABC. However those who did usually obtained a correct answer.  

Q13. As many as 54.8% of the IIB population got full marks on this question requesting candidates 
to draw the lines of reflective symmetry in a given equilateral triangle. A good number of 
candidates lost one of the marks because they drew one line of symmetry instead of three. 
Others did not seem to understand the question and marked the equal sides or equal angles 
of the triangle.  
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Q14. In part (i), the majority of candidates drew a correct pictograph to represent the given data 
illustrating different types of songs downloaded by Sandra in January. In part (ii), further data 
was given about different types of songs downloaded in February. Candidates needed to 
work out the percentage of Hip-hop songs downloaded in January and February. The most 
common incorrect strategy was to find the percentages of January and February separately, 
and then adding them up. Moreover, in their responses a good number of candidates did not 
appear to be connecting the percentage of Hip-hop songs to the fraction of number of Hip-
hop songs as compared to the total number of songs.  

Q15. In part (i), many candidates gave two correct equations, as requested to represent the 
information in the given diagram.  Most, however did not give a good solution to this part, 
some of these candidates just wrote some expressions in x and y, others just left it out 
completely. A good number of candidates managed to solve part (ii) either using correct 
equations from part (i) or by sorting out the requested measurements from the given diagram. 

Q16. This question was about transformations. In part (i), many successfully reflected the triangle 
but a good number of candidates reflected triangle T in the y-axis rather than the x-axis as 
requested. Many candidates managed parts (ii) and (iii) involving rotations of triangle T by 
180° and 90° about the origin successfully. Part (iv) depended on the previous part questions, 
however candidates with previous correct answers sometimes failed to give a full description 
of the transformation, usually failing to note that the centre of rotation was about the origin.   

Q17. This question tested the angle properties of a circle. The relation between the angle at the 
centre of a circle and that at the circumference, required in part (a), was well known by 
candidates. However, in part (b), the majority regarded, wrongly, a quadrilateral with one 
vertex at the centre of the circle as cyclic. Part (c) proved difficult for many candidates. Many 
failed to make a simple construction such as inserting the radius OP or the chord SQ to 
produce an isosceles triangle. This would have rendered the calculation easy. 

Q18. Part (i) asked for the discounted price when an object priced at €17.40 is given a discount of 
15%. Most students scored high marks on this question. Common errors involved using the 
wrong percentage and outputting a higher instead of a lower price after the discount. Part (ii) 
was a question in the reverse direction to part (i). The candidates were given the price after a 
discount by 15%; they needed to find the price before the discount. This was found to be 
more difficult, still a substantial number of candidates managed to get a correct response.  

Q19. This question tested various concepts. Part (i) asked for an equation using the sum of the 
interior angles, given in terms x, of a quadrilateral. Most candidates were able to obtain the 
correct expression for the sum a considerable number then failed to equate it to 360°. Part (ii) 
asked for a proof that the quadrilateral had two opposite sides parallel. This resulted to be 
very difficult and very few candidates managed to give an adequate proof. 

Q20. This question involved packing small packets into a larger box. In part (i), a good number 
worked correctly the largest number of small packets that can fit in the bottom layer of the 
large box. In part (ii), candidates needed to find the number of small packets that could be 
fitted into the large box. Many here ignored the restrictions imposed by the size of the small 
packets that needed to be placed within the large box. In order not to damage the smaller 
packets when packed into the larger box, some space must be lost. So it is not possible to 
use ratio of the volumes of the large box to that of the small packet. 

Q21.  Part (i) asked for the coordinates of the mid-point of a line in two dimensions. Most of the 
candidates worked this out correctly either by trial and error or by using the mean 
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coordinates. Part (ii) asked for the equation of a line passing through the origin. Answers to 
this part were in general very confused and few candidates managed a correct response. 
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