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SEC Mathematics 

May 2017 Session 

Examiners’ Report 

 
Part 1: Statistical Information 

 
Table 1 shows the distribution of grades for the May 2017 session of the examination. 
 
Table 1: Distribution of Candidates by Grade 

GRADE 1 2 3 4 5 6 7 U ABS TOTAL 

PAPER A 271 356 461 413 265 - - 103 15 1884 

PAPER B - - - 320 305 506 414 705 249 2499 

TOTAL 271 356 461 733 570 506 414 808 264 4383 

% OF TOTAL 6.2 8.1 10.5 16.7 13.0 11.5 9.4 18.4 6.0 100.0 

 

The total number of registered candidates was 4383.  This year, there were 214 less candidates 

registering for the Mathematics SEC examination as compared to the May 2016. Also the percentage 

of candidates registering for the IIA paper dropped slightly; 43.0% in May 2017 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, the 

highest mark attained on Papers I and Paper IIA was 197 out of 200. Eleven IIA candidates scored a 

mark in the region 190 to 200. In the case of the IIB candidates, the highest mark attained on Papers I 

and Paper IIB was 188 out of 200.  

Overall, the IIA candidates did very well and 93.7% 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 in this paper. These candidates were usually confident 

answering questions testing procedures which they had been taught. Some, however experienced 

difficulties when it came to proving and explaining results and using algebra to express 

generalisations. Difficulties were also evident in more difficult questions involving proportional 

reasoning; that is questions that can be solved by using fractions, ratios or proportions. Candidates 

sometimes gave inaccurate answers to problems because of errors due to rounding at intermediate 

stages of their working. It is useful for teachers to make their candidates aware of such inaccuracies. 

Moreover, when using calculators or spreadsheets, candidates can be encouraged to avoid rounding 

at intermediate stages and just round their final answer taking into consideration the accuracy that 

can be claimed in the context of the problem. 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. 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. A large number of candidates still have very poor skills even 

when it comes to very basic arithmetic that is used in everyday life, like reading of large numbers and 

everyday measurement of length and volume.   
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2.2   COMMENTS REGARDING PERFORMANCE IN PAPER I – SECTION A  

 

Section A of Paper I consisted of 20 questions each carrying one mark, giving a total of 20 marks. 

The IIA candidates gave a very good performance on this section obtaining a mean mark of 14.5 

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 7.2 marks overall.  The following are 

some comments made by the markers about candidates’ performance on each individual question in 

this paper. 

Q1. The vast majority found out the remaining angle of the given quadrilateral correctly. 

Q2. Most candidates successfully identified 29 or 31 as a prime number between 25 and 35. 

While the most common incorrect response was 27, other common incorrect responses included 23 

and 33.  

Q3. This question asking candidates to write a large integer in digit form, tested very basic 

knowledge about number. Although most candidates were successful, there were a significant 

number of incorrect responses involving misplaced or missing zeros.  

Q4. It was evident from the rough work that most candidates knew how to find the mean of the 

seven given temperatures. However, a good number of the weaker performing candidates failed to 

give a correct answer mainly due to incorrect additions of negative numbers or because they failed to 

evaluate −7/7 correctly. The responses −1, −1C, −1° and -1°C were all considered correct answers.  

Q5. This question asking candidates to write 8.13 × 10
7
 as an ordinary number was answered 

correctly by the majority of candidates. The following answers were all accepted as correct:  

81, 300, 000 (with or without commas), 81.3 million or the number written completely in words. The 

most common correct response was the first. Most of the incorrect responses had more than five 

zeroes.  

Q6. There were a number of ways to work out this question. Some candidates used the fact that 

the rhombus is symmetrical and halved the difference between 360° and double 100°. Others who did 

not show any rough work probably used the property of the interior angles between parallel lines and 

subtracted 100° from 180°.  Nevertheless there were a considerable number of incorrect responses to 

this question especially from IIB candidates. 

Q7. A good number of candidates identified correctly a decimal number between ¼ and 0.3. 

Some incorrect responses were 0.22, 0.5, 0.35 or else a number in fractional form.  

Q8. A good number of IIB candidates did not manage to solve the given linear equation correctly. 

Mistakes were often made where it came to transpose the terms of the equation.  

Q9. The question asked for the duration of a programme starting at 23:20 and ending at 01:17 the 

next morning. The correct answers are 1 hour 57 minutes, 1:57 or 117 min. In order not to penalise 

candidates who worked out the difference in time correctly, an answer written 1.57 was also 

accepted. A considerable number of candidates failed to work out this time difference correctly. 

Q10. In this question, candidates had to estimate the size of a given reflex angle. Answers 

between 280° and 300° were marked correct. Many candidates gave an incorrect answer, often giving 

270° as an answer.  

Q11.  Candidates needed to mark the position corresponding to 35 litres on the given petrol gauge 

which included 8 divisions corresponding to 56 litres. Many candidates used very rough estimates, 
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marking points anywhere between the 4
th
 and 6

th
 divisions. The response was marked correct only 

when the arrow was drawn very close to the fifth division. 

Q12. In order to answer this question successfully, candidates needed to take into account that a 

diameter of a circle subtends a right angle at the circumference. Moreover they needed to use the 

properties of an isosceles triangle and those of the exterior angle of a triangle. The question was 

found to be difficult with very few of the IIB candidates managing a successful response.  

Q13. Rather than drawing a shape which had rotational symmetry of order 4 as requested, many 

drew shapes which had rotational symmetry of order 2. 

Q14. Most candidates did not give a correct answer because they rounded the exchange rate of 

the American Dollar prematurely.  

Q15. In finding the given shaded area, candidates often failed to subtract the area where the two 

squares overlap (6 cm
2
) from the sum of the area of the 2 squares.  These candidates ended up with 

a response of 61 cm
2
 and lost the mark for this question. 

Q16. The great majority of candidates gave a correct response. 

Q17. Mistakes in working with fractions were very evident in this question, especially when it came 

to the IIB candidates. The most common mistake was to consider  3
1

2
 as being equal to  

3

2
 .  It was 

evident that some candidates take  3
1

2
  to mean  3 ×

1

2
  rather than  3 +

1

2
 , as per convention used in 

writing numbers. 

Q18. This question tested the meaning of negative indices and the vast majority of the IIB 

candidates did not give the appropriate answer with many not even attempting the question. 

Q19. The great majority of candidates appeared to work out this question in a reasonable manner.  

Some however made mistakes resulting from wrong additions or subtractions. 

Q20. The question asked for the smallest integral value of x, such that 48x is a square number. 

This question turned out to be very difficult. The lower achievers were sometimes observed to treat 

the expression 48x as an integer with three digits rather that 48 multiplied by some number x.  The 

higher achieving candidates often made mistakes because they did not take into account all the 

constraints demanded in the question. Although they chose a value for x so that 48x was a square 

number, their value was not the smallest possible integral value of x. 

 

 

2.3   COMMENTS REGARDING PEFORMANCE IN PAPER I – SECTION 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 2 and 3. 

The two tables are followed by comments about the individual questions in this paper. 
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Table 2: Facility of the questions in the Paper I  Section B  for the IIA candidates     n =1869*  

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

Facility 0.93 0.89 0.81 0.29 0.72 0.82 0.72 0.62 0.66 0.62 0.73 

IIA  Candidates achieving 

full marks (%) 
65.2 80.3 54.9 17.0 26.9 55.6 42.0 14.4 10.1 10.6 27.8 

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

 

Table 3: Facility of the questions in the Paper I  Section B  for the IIB candidates     n =2239* 

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

Facility 0.61 0.53 0.42 0.08 0.31 0.41 0.27 0.4 0.34 0.31 0.3 

IIB  Candidates achieving 

full marks (%) 
17.6 41.0 18.8 2.4 2.5 11.3 4.1 0.4 0.8 0.6 1.2 

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

Q1. In part (a), the vast majority of IIA candidates performed well in this question. There was a 

significant number of IIB candidates who failed to recognise the correct patterns and thus could not 

continue the sequences to find the next term. 

The IIA candidates also showed an excellent performance in part (b) of this question.  Also many IIB 

candidates completed the substitution necessary in this part question successfully. However, many of 

the latter candidates gave incorrect responses to the final part because of mistakes in the solving 

equation  2000 =
4𝜋𝑟3

3
  or when changing the subject of the formula 𝑉 =

4𝜋𝑟3

3
  . 

Q2. This question required candidates to solve a pair of simultaneous equations.  The majority of 

IIA candidates performed well.  Many IIB candidates gave a poor performance in this question.  

Mistakes were often made in the first steps of the elimination method.  A significant number of IIB 

candidates did not attempt this question. 

Q3. The vast majority of IIA candidates chose the appropriate trigonometric ratios and worked out 

correctly the size of AB and of AC. However, a good number lost marks when it came to reporting 

these distances correct to the nearest cm. Many of the IIB candidates displayed very little 

understanding of the use of trigonometry in right angled triangles and as many as 37% of these 

candidates got a zero mark on this question. A good number of IIB candidates were using 

trigonometric ratios appropriately, but a good number of these candidates then made mistakes when 

they had to change the subject of their formulae. 

Q4. As shown in Tables 2 and 3, this question had the lowest facility for Paper IB. This was true 

for both IIA and IIB candidates. Two important steps were necessary to solve this problem. First, the 

fact that all the percentages given were based on the total population of the electorate had to be 

used. By using this fact, the percentage of the electorate voting for party A could be determined to be 

48%. Since the number voting for party A was known, the value of the total population of the 

electorate could be worked out using proportionality to find the population corresponding to 100%.  

The marking scheme for this question awarded one mark when candidates showed in some way that 

they were taking into account that the given percentages were based on the size of the electorate; for 

example by citing 88% as the percentage of valid votes, or by noting that the sum of the percentages 

voting for the two parties together with the percentages of electorate who did not vote and with the 

percentage who cast an invalid vote make up 100%.  Many did not even get this mark; indeed 39% of 

the IIA candidates and 74% of the IIB candidates got a zero mark on this question. It was clear that 

this was not the only difficult part of the question. A good number of candidates who correctly 

determined the percentage of voters for party A to be 48%, did not use this fact appropriately to 

determine the total population of the electorate. 
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Q5. Part (a) was tackled well by IIA candidates but poorly by IIB candidates.  Among the latter 

candidates, the scale used was sometimes either not declared or written incorrectly. For example a 

frequent mistake was to quote a scale of 1cm: 5 km as 1: 5 without units. In a good number of cases, 

the line AB was not drawn downwards due South and BC was not drawn according to the stated 

scale. Most of the mistakes encountered were in representing the bearing of 250. Sometimes the 

angle was measured incorrectly, at other times the angle was measured to go in an anticlockwise 

direction from North.  

Again in part (b) of this question, IIA candidates performed much better. Some IIA candidates used 

the Cosine formula to find AC instead of measuring, getting a correct answer. However some of these 

candidates wrongly used Pythagoras Theorem even though triangle ABC was not right-angled. IIB 

candidates sometimes had difficulty in using the scale of their diagram to find the distance AC. The 

bearing of C from A proved more difficult for both Paper A and Paper B candidates as many did not 

know which angle was required. Paper B candidates were however prone to more serious difficulties 

either by having a wrong diagram or by measuring incorrectly. 

Q6. As seen from Tables 2 and 3, this question was one of the easiest. However, many 

candidates lost marks for a number of mistakes. This was especially true for IIB candidates where few 

candidates obtained full marks. Perhaps the most serious difficulty, evident in scripts of the least 

performing candidates, was a difficulty with measuring with a ruler. A common mistake in part (b), was 

to give the inverse of the fraction requested. More incorrect responses were noted for part (c), with 

many IIB candidates getting an incorrect answer or leaving it out completely.  

Q7. Part (a) was generally well answered by IIA candidates. In part (i) of this question, most IIB 

candidates failed to make correct use of the ratio 3:2 and simply split €12 and €15 in half and added 

the amounts, obtaining €13.50. Others found the cost of 250g of coffee A and 250g of coffee B, 

obtaining a total of €6.75. Part (ii) was better answered, and many candidates gained full marks for 

their correct method on this part question even though their answer was incorrect because of their 

answer to part (i). Many candidates lost most of the marks in part (ii) by finding correctly 20% of the 

cost price to find the profit and stopping there, rather than continuing to add this profit to the cost price 

to find the selling price. 

In part (b), most IIA candidates obtained full marks in this question usually by opting to multiply the 

fraction of boys in the class with the fraction of boys playing tennis. Others appropriately used a 

diagram to determine the size of  
2

5
  of  

2

5
 of a class.  Few IIB candidates obtained the final correct 

solution, however the majority managed to gain a mark for deducing that the fraction of boys in the 

class was  
2

5
.  

Q8. In part (a), the majority of IIA candidates had no difficulty with plotting the points correctly and 

joining the points. Quite a number of IIB candidates lost marks here due to incorrect plotting and a few 

lost one mark for failing to join the plotted points.  

The given graph represented the relation between the distance covered per litre of petrol and the 

speed at which a particular car travels. In part (b), candidates needed to use this graph to determine 

the speed at which the car consumes less fuel. Few candidates realised that this is represented by 

the maximum point of the graph. Both IIA and IIB candidates often gave a common incorrect answer 

of 5 km/h, presumably using the point on their graph where the speed was least.  

Part (c) was a multi-step problem involving a good understanding of rates and of the use of the given 

graph. A good number of IIA candidates and a very small number of IIB candidates managed to 

answer this part question suitably.     

Q9. Part (a) required candidates to work out the mean salary from given data in the form of a 

frequency table.  A good number of candidates simply added the salaries in the right-hand column 
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and divided by 8, overlooking the fact that each salary needed to be multiplied by its respective 

frequency and the total divided by the total frequency.  

Many candidates answered part (b) correctly, although some wrote ‘baker’ or ‘5’ instead of ’22,000’ for 

the mode of the given salaries. 

In part (c), once again a good number of candidates calculated the median using the salaries in the 

right-hand column, ignoring the frequency, hence resulting in an incorrect median.   

In part (d), candidates needed to present an argument that could be used by a baker when asking for 

a raise in his salary. The question was marked following through the candidates’ earlier responses 

and most IIA candidates and IIB candidates attempting this question usually received all the allotted 

marks.  However some candidates did come up with arguments which were unrelated to the average, 

even though this was requested specifically in the question.  

Part (e) proved difficult for both IIA candidates and IIB candidates. Only few candidates reached the 

correct answer (baker or decorator) using a valid method by considering the changes to the median 

when different workers left the bakery.  A good number of candidates answered that a baker has left 

because there are many bakers and hence this would not have an impact on the bakery and on the 

median. 

Q10. In part (a), candidates needed to draw the faces of a semicylindrical container and to indicate 

the dimensions of these parts. Only a small number of candidates scored full marks in this question. 

The majority of IIA and a considerable number of IIB candidates drew the appropriate flat shapes; 

however most overlooked the fact that the width of the rectangle wraps around the semicircle. Thus 

they incorrectly marked the width of the rectangle as 0.2 m, which is the diameter of the circular face, 

instead of using the formula 𝐶 = 2𝜋𝑟 to calculate the required dimension. Rather than answering the 

question, a substantial number of IIB candidates just redrew the given semicylindrical shape. 

In part (b), most IIA candidates chose the correct formula to calculate the volume of the semi cylinder. 

Nonetheless few fully correct solutions were seen. Many candidates lost marks for lack of consistency 

of units or for not converting their answer to litres appropriately. Overall, the IIB candidates scored 

poorly in this question. A considerable number of candidates from this cohort were seen to work with 

an incorrect formula for the volume of a semi cylinder. Others simply left this part question 

unattempted. The few candidates who worked out the volume of the shape correctly often lost marks 

because they did not convert the volume to litres appropriately. 

Q11. Generally this question was correctly dealt with by the majority of the IIA candidates but many 

difficulties were evident from the IIB scripts. The first statement is true for x = 2 and x = 0 and false for 

all other values of x.  Some candidates managed to find cases where this is false but not when this is 

true. A few other candidates failed to give specific examples to illustrate this case but sought to 

explain that statement is false algebraically, by saying that 2x and x² are not equivalent because 2x = 

x + x and x² = x multiplied by x. In the second statement, a good number of candidates solved the 

equation correctly and hence answered correctly that the statement is correct for x = 26 and false for 

other values of x.  Some candidates, however, lost a mark for giving a value of x which is less than 20 

to illustrate the case when the statement is false. Most of the IIB scripts lacked working to show how 

the last two statements were reasoned out.  This was not required, but it is unclear whether the 

successful candidates arrived to the correct answer by chance or through valid reasoning. 

 

2.4   COMMENTS REGARDING PERFORMANCE IN PAPER IIA 

 

The overall facilities of the questions in Paper IIA are set out in Table 4. These facilities were worked 

out in the same way as described in Section 2.3 for the questions in  

Paper I Section B. Table 4 is followed by the examiners’ comments about the individual questions in 

this paper. 
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Table 4: Facility of the questions in the Paper IIA      n =1869*  

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

Facility 0.69 0.35 0.72 0.67 0.32 0.73 0.47 0.65 0.34 0.36 0.47 

IIA Candidates achieving 

full marks (%) 
23.2 1.5 27.2 10.2 10.5 39.9 22.4 3.5 23.1 3.4 14.9 

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

Q1. A good number of candidates gained all the marks allotted to this question. A common 

mistake in part (b) was to multiply all the terms in the inequality by −1 and leaving the inequality sign 

unchanged.  

Q2. In part (a), candidates were required to use the laws of indices within an algebraic 

expression. This proved to be difficult and few candidates answered this question correctly. 

In part (b), many candidates managed the factorisation of the quadratic in two variables successfully. 

In the third part, candidates needed to add two algebraic fractions, whose denominators were x − 1  

and x
2
 – 1 respectively.  The majority of candidates took the common denominator to be  

(x – 1)(x
2
 – 1)  and lost marks because their answer was not in its simplest form. 

Q3. This question had the highest facility within the IIA paper. Part (a) involved reading a number 

line and the great majority gave correct answers. Part (b) involved working out the probability of two 

combined independent events. Again most candidates gave correct answers. 

Q4. In part (a), the table of values for the function 
10

𝑥
 − 3 was completed correctly by almost all the 

candidates. Again in part (b), most candidates were able to plot a correct and smooth graph of this 

function. In part (c), candidates need to show that the equation   

𝑥4 + 2𝑥 − 10 = 0 is satisfied at the point of intersection of the graph of 𝑦 = 𝑥3 − 1  and that of   

𝑦 =
10

𝑥
− 3 . A large number of candidates lost one of the two marks allotted to this part question. 

Rather than proving this result, these verified at that their point of intersection of the two graphs, the 

value of  𝑥4 + 2𝑥 − 10 was approximately zero. In part (d), candidates needed to use the trial and 

improvement method to find a solution of  𝑥4 + 2𝑥 − 10 = 0 correct to three decimal places. Many 

candidates did not realise they only needed to work with values close to the intersection of the 

graphs. So they ended up with many trials without ever getting close to the right answer of 1.613. A 

substantial number of candidates did not attempt this last part. 

Q5. This question could be solved by first using the given constraints to form two equations in l  

(the length of the pool) and w (the width of the pool). One of the unknowns needed to be eliminated to 

obtain a quadratic equation in terms of one of the unknowns.  A small number of candidates avoided 

the algebra and solved the problem successfully by using trial and error. Such candidates still gained 

the allotted marks. Overall, the question however turned out to be one of the most difficult questions 

in Paper IIA, possibly because of its heavy algebraic demands. 

In most cases, the algebraic method was adopted and candidates usually made a good attempt at 

writing the given constraints as algebraic equations. However, a good number of candidates got 

incorrect equations because they did not convert all their measurements to the same unit of measure 

and ended up adding centimetres to metres. Mistakes were also made when it came to solving the 

two simultaneous equations in l and w. Candidates obtaining the correct quadratic equation in terms 

of l or w did not usually opt to solve through factorisation but used the formula to solve the equation.  

 Q6.   Part (a) was correctly answered by the vast majority. Candidates usually made the correct 

substitutions in the cosine formula so as to find the length of AC. Some however, made mistakes in 

their computation and consequently ended up with a wrong value for AC. 
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In part (b), most candidates opted for the sine formula to find angle ACB but there were a few who 

used the cosine formula again. A substantial number of candidates here forgot to subtract the result 

obtained for angle ACB from 90  so as to find angle ACD. 

Candidates did fairly well in part (c), using either trigonometric ratios or Pythagoras theorem to find 

the lengths of AD and DC. However, candidates often had inaccurate answers because they used 

rounded up values to their answers in the previous parts of this question. 

Two correct methods were used for finding the area of quadrilateral ABCD. Some candidates found it 

directly by noting that the shape was a trapezium whereas others added up the areas of triangles 

ABC and ADC. On a positive note, candidates explained their reasoning before actually substituting, 

thus explaining their work better and most importantly gaining the method marks.  

Q7. The situation presented in this question involved depositing €2000 in a bank account that 

offers 3% compound interest compounded annually, However, the situation was more complicated 

because a further €100 was being invested in the same account on the first day of each subsequent 

year. Part (a) asked for the time taken for the sum invested to exceed €2380.  A very large number of 

candidates used the formula  𝐴 = 𝑃 (1 +
𝑟

100
)

𝑡

,  sometimes using €2100 as the first deposit. They did 

not appreciate that this was not a compound interest situation and that the amount in the bank 

account needed to be compounded annually. 

The vast majority successfully completed the substitution required in part (b). 

Q8. This question was about direct and indirect proportion.  

In part (a), a table of values of x and y was given; candidates were also told that the variables x and y 

were proportional. The vast majority were able to work out successfully the unknown values of y.  Part 

(b) was similar, but in this case they needed to find the unknown values of q, given that p and q are 

inversely proportional. This part was found to be more difficult. A common mistake here was to treat 

the variables p and q as being proportional rather than inversely proportional.  

In part (c), candidates needed to decide on the truth or falsity of the following four statements and 

they had to justify their answers.  

(i) The circumference C of a circle is proportional to its radius r:  The majority agreed that this 

statement is true. Quite a good number gave a valid reason, saying for example that  
𝐶

𝑟
  is always 

constant.  Many candidates tried to explain this by saying that as the radius increases, the 

circumference increases. This condition is a necessary but not sufficient condition for proportionality 

and this response was not accepted as correct. 

(ii) The area A of a circle is proportional to its radius r:  Most candidates considered this 

statement to be true, presumably because as r increases A increases. Very few candidates managed 

to give a correct justification that A is not proportional to r, for example by saying that  
𝐴

𝑟
 = r which is 

not a constant or that  A  r
2
 but A  r is not true. 

(iii) The time T taken to run a 10 km race is inversely proportional to the average speed s of the 

runner. Most candidates correctly stated that this statement is true and many gave a correct 

justification by saying that S × t = 10.  However many candidates lost the mark awarded for the 

justification by giving an insufficient reason, saying that as speed increases, time decreases and vice-

versa.  

(iv) The time taken for shirts to dry out in the sun is proportional to the number of shirts hung out 

on the line. Many candidates recognised that this statement was false. They also gave many correct 

and creative justifications.  
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Q9. There were a many candidates who did not have any idea of how to go about this question. 

Indeed close to 45% of the IIA candidates got a zero mark in this question. On the other hand, those 

who managed the first part of the question, were likely to complete the question correctly. 

In part (a), many candidates sorted out the sizes of the two radii by scribbling on the diagram. In 

practice, they were using the fact that the longer side of the rectangle (15 cm) is equal in length to 

twice the small radius plus 4 cm. Once the small radius was found, the larger radius was 4 cm bigger. 

Some candidates used algebra to sort out the size of the two radii. 

The two marks allotted to part (b) were both method marks. So candidates who had incorrect 

responses to part (a) could still get these marks. Many candidates did well in this question. There 

were however a large number of candidates who failed to attempt this part question because they did 

not work out the previous part.   

Q10.  In part (a), the candidates were given the frequency distribution of the waiting time at a call 

centre for unequal time intervals and were asked to calculate the frequency density for each interval.  

The majority of candidates do not seem to have worked with frequency density before and few 

candidates gave a correct response. A common mistake was to compute the frequency density as if it 

were the cumulative frequency. 

The few candidates who presented correct values in the frequency density column tended to present 

a correct histogram in part (b). A good number of candidates either presented equal intervals in their 

histogram or else plotted the frequency values instead of those for the frequency density. Candidates 

who computed the frequency density table like a cumulative frequency table ended up with a graph 

which did not look anything like a histogram and were not awarded any marks for this part. 

In part (c), few candidates used the frequency density appropriately to estimate the number of calls 

that took place between 2 and 5 minutes. However many candidates were awarded a mark for using 

an appropriate method to convert their estimated number of calls as a percentage of the total number 

of calls appropriately. A good number of candidates did not attempt this part question.  

Q11. For part (a), a considerable number of candidates successfully used similar triangles or 

trigonometry to show that the radius was 3.15 cm in length. However many gave unsatisfactory 

responses usually starting with the assumption that the radius was 3.15 cm and going on to find 

unrequested values like the area of volume of one of the cones. Sometimes they just stopped at this 

stage, others used their formula for area or volume to work back to find the value of the radius.  

A substantial number of candidates successfully worked out the capacity of the frustum of the cone as 

requested in part (b). There were however many unsuccessful responses, sometimes because 

candidates were using incorrect formulae for the volume of a cone. At other times, candidates were 

not subtracting the volume of the smaller cone from that of the bigger cone, but worked out the 

volume of a cone usually substituting 13 cm for its height and taking one of the radii of the two cones 

for its radius. 

In part (c), candidates needed to work out the slant height of the frustum. A good number of 

candidates worked this out correctly by subtracting the slant height of the smaller cone from that of 

the larger cone.  

 

2.5   COMMENTS REGARDING PERFORMANCE IN PAPER IIB 

 

The overall facilities of the questions in Paper IIB 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. 
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Table 5: Facility of the questions in the Paper IIB                                               n = 2228* 

Question No 1 2 3 4 5 6 7 8 9 

Facility 0.57 0.59 0.38 0.53 0.46 0.58 0.56 0.11 0.66 

IIB Candidates achieving full marks (%) 7.6 44.5 13.4 19.1 21.1 30.0 14.2 10.9 19.7 

 

Question No 10 11 12 13 14 15 16 17 18 

Facility 0.18 0.23 0.4 0.51 0.44 0.38 0.54 0.32 0.27 

IIB Candidates achieving full marks (%) 12.0 9.3 16.6 24.7 9.7 19.8 21.3 8.3 3.6 

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

Q1. This question tested conversion of units, fractions and rounding to two significant figures. In 

general, it was well answered. Common errors included: 

(i)   Expressing  1
3

4
  litres as 1075 instead of 1750 ml, 

(ii)   Changing 1.5 cm
2
 to 15 mm

2
 instead of 150 mm

2 

(iii) Converting 346100 to 2 significant figures as 35 instead of 350000.  

Q2. Most candidates managed to find the right values for the requested angles. However many 

candidates lost marks when it came to explaining their results.  

Q3. This question asked for the interpretation of two pie charts representing the favourite type of 

movie in two different schools. In part (a), it was necessary to use one of the pie charts to find the 

number of children in school A who chose Comedy as their favourite type of movie. This part was 

generally answered correctly. However, in part (b), candidates needed to use both charts to 

determine the percentage of children in the two schools choosing Comedy as their favourite type. 

Many did not manage this part successfully. These candidates failed to find the number of children 

choosing this genre in each school and instead added the angles in the different Pie Charts or added 

the percentages of children choosing this genre in each school. 

Q4. This question tested the use of ruler and compasses to construct the following: an angle of 

60; the perpendicular bisector of a line; the bisector of an angle; and a circle with a given radius.  

Many candidates scored well in this question. However marks were often lost because construction 

lines were not shown clearly.  

Q5. This question was about using a scale model. Most candidates managed to use the given 

scale of 1:200 to find the requested lengths properly. However, many made mistakes when it came to 

conversion of metres to centimetres or vice versa.    

Q6.  For part (a), the majority of candidates managed to give the correct value of the probability 

that a multiple of 10 is drawn up in a lottery. Part (b) tested the candidates’ interpretation of their 

previous answer to part (a). Candidates were given four statements about this probability and they 

had to tick the statement that is true. Indeed many were not confident in their interpretation of this 

probability and ticked more than one statement. 

Q7. Various methods were used to solve this question. Many candidates gave the correct answer 

as Option 3. Though many compared Option 2 and 3, many did not compare Option 1 and 3. A few 

candidates did not understand the meaning of Option 2 and 3 as they either multiplied 2.70 by 6 or 

multiplied 65c by 3 or said that 150 g cost 65c.  

Q8. When working with percentages or fractions, it is essential to think about what the whole is. 

Candidates were given the statement “Water increases in volume by 9% when frozen”. This really 
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means that when frozen, 100% of some volume of water takes up 109% of that volume as ice; or 100 

cm
3
 of water becomes 109 cm

3
 of ice. The volume of water needed to make 1000 cm

3
 of ice can then 

be worked out by proportion. In this question, most candidates got a zero mark, however as many as 

10.9% of the IIB candidates got full marks.   

Q9. This question was about conversion of units and most candidates did well on this question. In 

part (a), some candidates lost a mark for not giving their answer correct to the nearest centimetre as 

requested. In part (b), many candidates lost a mark usually because they did not add the cost of the 

sofa to its shipping fee to find the total cost. They ended up with converting one of these costs, which 

were given in sterling, rather than the total cost to euro. 

Q10. This question could easily be solved by using algebra and denoting the unknown cost of the 

two types of given tickets with letters. The candidates rarely did this. On the other hand, most tried to 

solve the question by using trial and error, and some did succeed to solve the question adequately in 

this manner. 

Q11. In part (a), candidates were asked to find the number of sides of a regular polygon with 

interior angles equal to 160
o
.  A good number managed to find the correct number of sides by finding 

the exterior angle 20
o
 and then dividing 360

o 
by 20

o
. Others made use of the formula 

(2n−4) x 90

n
 = 160, 

but many of these made mistakes in solving for n. 

In part (b), candidates were asked to state if it was possible to draw a regular polygon with interior 

angles equal to 100
o 

and to explain their answer. The vast majority of those who attempted this 

question gave the correct answer 'No', but failed to give a reasonable explanation.  However there 

were a few who managed to use the formula  
(2𝑛−4) 𝑥 90

𝑛
 = 100

o 
and arrived at the correct conclusion 

that n = 4.5 and no polygon can be drawn with 4.5 sides as 4.5 is not a whole number. 

Q12. There was a good response to part (a) with many indicating that AB is a diameter and ABC 

is a right angle because it is an angle in a semi-circle.  However there were many others who failed to 

see this connection. 

In part (b), a considerable number of candidates correctly made use of Pythagoras theorem and 

obtained the right answer.  There were others who used this theorem incorrectly and/or took 0.5 m as 

the length of the diameter, which was really the length of the radius. 

Again, in part (c), a considerable number of candidates used the appropriate trigonometric ratio to find 

the requested angle and obtained the correct answer. Many, however were seen to make mistakes as 

they attempted to use trigonometry to find the requested angle.  

Q13. This question referred to an alloy made from copper, zinc and tin. Moreover 
7

10
 and  

3

25
 of the 

alloy’s weight comes from copper and zinc respectively.  

In part (a), candidates usually made an attempt at working out the fraction of the alloy’s weight 

coming from tin. However, most of them added the fractions for copper and zinc correctly but failed to 

subtract their answer from 1. 

In part (b), the vast majority of candidates correctly evaluated the amount of copper in 900 g of alloy. 

There was similarly a good response to part (c) where candidates needed to express 
3

25
 as a 

percentage.  

In part (c), candidates were asked to find the ratio weight of copper : weight of zinc : weight of tin for 

this alloy. A good number of candidates gave a correct response. However some made mistakes 

when it came to determine the weight of tin in a given amount. Another common mistake was not 

writing the ratio in the correct order. 
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Q14. This question was about simple transformations on flat shapes in two dimensional space.  

In part (a), a considerable number of candidates correctly described the given transformation as a 

translation and gave a correct description of the vector of translation as 9 along the x-axis and −9 

along the y-axis or equivalent. The vast majority found no difficulty in part (b) where candidates were 

required to reflect a shape P in the x−axis.  More difficulties were encountered in part (c), where 

candidates were asked to rotate the shape P by 90 clockwise about (0. 0). A considerable number 

did not rotate by 90 but by some other angle. Others did not rotate about the origin but about some 

other point. Others confused rotation with reflection.  Notwithstanding, a good number of candidates 

completed part (c) successfully. 

Q15. In this question, candidates were given the formula for changing from degrees Fahrenheit (F) 

to degrees Celsius (C). 

In part (a), the candidates had to substitute the value of an unknown, namely when F = 104 so as to 

find the value of C from the given equation. The majority of the candidates answered this part 

correctly. In part (b), the candidates had to find the value of F when given the value of C. Again, the 

majority of the candidates answered this part of the question correctly. 

In part (c), the candidates were asked to make F the subject of the formula. Although a number of 

candidates answered this part correctly, there was a significant number who either left this part of the 

question out or answered it incorrectly.  

Q16. This question presented candidates with a straight line graph. Two points on this graph were 

labelled P and Q. 

In part (a), a good number of candidates gave the correct coordinates for P and Q. However, a small 

number of candidates inverted the order and gave the horizontal value as the y-coordinate and the 

vertical value as the x-coordinate. Another group of candidates did not realise that the scale on the 

vertical axis was different from that on the horizontal axis and gave the wrong value for the x-

coordinate.  

In part (b), candidates were given four equations and they had to tick the equations which 

represented the given line graph. Very few candidates gave a correct response ticking (ii) and (iv) as 

their answer. A good number of candidates just ticked one equation, suggesting that these candidates 

did not realise that the same algebraic equation can be written in many ways. 

Q17. This question turned out to be difficult. A good number of candidates did not even attempt it. 

The speed of light and the speed of sound in air were given in km/s and in m/s respectively. 

Part (a) asked for the time taken by sound to travel a distance of 5 km. Many attempting this question 

realised they had to divide 5 km by 340 m/s in order to find the time, however many candidates found 

difficulty converting from kilometres to metres and hence gave a wrong answer.  

Part (b) asked for the time taken by light to travel the same distance of 5 km. Again, the majority of 

the candidates did not give a correct answer to this part of the question. Moreover, they also faced 

difficulty working with small numbers and converting such numbers to standard form. A number of 

candidates did use the correct formula to find the time but substituted incorrectly to find the time using 

5 km as the denominator and 300,000 km/s as the numerator when substituting in the formula. 

In part (c), the majority of candidates gained one mark by giving the correct answer that light travelled 

earlier than sound over the distance of 5 km, but they did not back this with correct working. 

Q18. This question was about the volume of cuboids and cylinders. Of all questions in Paper IIB, 

this question had the least percentage of fully correct solutions.   

In part (a), a substantial number of candidates successfully sorted out the thickness of a uniform 

rectangular sheet of pastry shaped from a pack of pastry in the shape of a cuboid with given 

dimensions. Some scored partial marks for giving the correct volumes of the two shapes. However 
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they then divided the area by the volume to find the thickness of the sheet of pastry, rather than the 

other way round. 

Very few candidates scored full marks for part (b). Here, candidates had to find out the volume of 

pastry remaining when two cylindrical shaped pieces were cut out from the rectangular sheet of 

pastry. Many candidates did however score some marks here, for finding the area of a circle or the 

volume of a cylinder correctly.  
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