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MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

C1 
 

 
General Comments 
 
This year’s paper seemed to be of an equivalent level of difficulty with last year’s paper. The 
questions which seemed to cause most problems were 3(b), 4(b), 8(a)(ii) and 10(a).  
 
Individual questions 
 

1. This was a generally well answered question. There were many candidates, 
however, who were unable to earn both marks in part (b)(i). As is usually the case, it 

was only a minority who drew a diagram at the beginning of the question. Some did 
draw a sketch in part (c), but were then not always able to interpret the shape as 
being a trapezium.  

 
2. Except for the occasional slip, most candidates were able to get full marks on this 

question.  
 
3. Part (a) caused very few problems. In part (b) many candidates did not realise that 

they had to solve the equations of the normal and the curve simultaneously. 
However, most of those who did solve the resulting quadratic realised that one of the 

solutions ( 2x  ) corresponded to the given point P and that it was the other value 

which gave the x-coordinate of Q. Unfortunately, some candidates started off this 

part by considering their expression for 
d

d

y

x
 from part (a). 

 
4. Answers to part (a) were generally good but only a minority were then able to go on 

and earn full marks in part (b). Some forgot the   when taking the square root, while 
others did not take the square root of 4. As was the case in one of last year’s 

questions, many candidates were unable to proceed further when faced with 169 . 

 
5. The most common errors made in part (a) were sign errors. In part (b), those who 

tried to use the formula method to solve the quadratic in n usually came unstuck 

when trying to evaluate 1681 . Some candidates thought that this was 49. The 

easiest method of solution was to look for two consecutive positive integers whose 

product was 420, thus making 21n  .  

 
6. As seems to be the case every year, many candidates, having first of all derived the 

critical values, are then unable to find the correct range of values for x. It was not 

uncommon to see this range given as ‘either 2x    or 
9

2
x  ’. 
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7.  Most candidates knew what was required in a differentiation from first principles 
question but presentation seemed to be poorer this year compared to what has been 
the case in recent years. In part (b), it was disappointing to see so many candidates 

fail to solve  
7

2
81 3

k
    correctly. 

                     

8. In part (a), the majority were able to show that ( 2) 0f   , but some candidates then 

went on to make erroneous statements such as ‘( 2x ) is a root of ( )f x ’.  A 

common error in part (b) was to state that the reason the given cubic equation could 

have no further real roots was that 
28 9 5x x  could not be factorised. Part (c) 

seemed to cause very few problems.  
 
9. Part (a) was very well answered and in part (b), many candidates were able to write 

down correctly both the required values of a.   

 
10. It was disappointing that only a minority of candidates were able to derive the given 

expression for L in terms of x. In part (b), it was not uncommon to see 10x    given 

as a root of 
3 1000x  . Many candidates, having shown that 10x  , then forgot to 

find the actual minimum value of L. 
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MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

C2 
 
General Comments 
 

Candidates found this C2 paper to be slightly more accessible than the corresponding paper 
last year. There was no evidence to suggest that the paper was too long, as the vast 
majority of candidates attempted every question. There were many excellent papers, but a 
significant number of candidates lost marks due to poor algebraic skills, particularly in 
questions 4 and 5. Some of the attempts at 8(a) showed a lack of understanding. 
 

Individual Questions 
 

1. (a) The majority of candidates scored full marks on this part of the question. 
 

 (b) Most candidates applied the appropriate law of logarithms and got the correct 

answer. The others either ignored part (b) or gave 3.316 1.821  as their 

answer. 
 

2. This question was well answered and a significant number of candidates scored full 
marks. 

 

3. Generally well done, though in part (a)(ii) instead of using 5x   and hence the sides 

of 5 cm and 9 cm in the cosine rule, some candidates worked in x to find an 
expression for AC, and made errors. Some candidates only gave one solution for 

each of the angles required. 
 

4. This was the first time in some years that the arithmetic progression question was in 
context and the range of marks scored was wider than usual. However, many 

successful solutions were seen. Candidates often used a and d throughout and then 

converted to P and x at the end. The usual error of using term instead of sum, and 

vice versa, caused a minority of candidates to make errors, but those who 
successfully negotiated these steps usually scored high marks. 

 

5. (a) The proof of the sum of a GP was generally well done. 
 

 (b) (i) The equations 
2 340a ar   and 

3 5 73.44ar ar   were produced by 

most of the candidates. However, the next step in solving this pair of 
simultaneous equations was beyond the capabilities of many 
candidates. Where they attempted to factorise the left hand side of 

each equation, or multiply the first equation by 
3r , success generally 

followed. Many candidates either gave up or ended up with a quintic 

equation in r. The most disturbing error was the replacement of 
3 5

2

ar ar

a ar




 with either 

3 3r r  or 

3 5

2

r r

r


.  

 

 (b) (ii) Most candidates successfully attempted this part of the question. 
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6. (a) Part (a) was well answered and very few missed out the constant. 
 
 (b) The majority of candidates used integration correctly to find the required 

areas, though a few used the wrong limits. 
 
7. (a) The attempts at the proof seemed good again this year, with most candidates 

scoring 2 or 3 marks. 
 
 (b) This question was generally well answered, though a few candidates made 

mistakes with the subtraction of the two logarithms, either writing 

 2 2log 11 16 5 4 1x x x    or 
 

 

2

2

log 11 16 5

log 4 1

x x

x

 


. Those candidates who 

managed this first step tended to score full marks. 
 
8. (a) (i) Probably the most disappointing part of candidates papers were the 

attempts to show that this was the equation of circle C1 . Very few 
started by using A and P to find the radius, and then using 

   
2 2 22 1x y r     to find the equation. Many started with the 

given equation and completed the square to show 

   
2 2

2 1 20x y     and stated that this had the correct centre and 

hence was the required equation (without using P to check the radius). 
 
  (ii) A significant number of candidates were successful either using a 

vector method or the midpoint method.  
 
 (iii) Generally well done, with most candidates finding the gradient of AP, 

then using the perpendicular rule and hence the equation of the 
tangent. A few candidates made arithmetic errors, but their method 
was usually correct. 

 
 (b) More candidates than usual successfully solved this part of the question. 
 
9. Candidates found this question much easier than the corresponding question last 

year, and gained higher marks. 
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MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

C3 
 
General Comments 

 
This year, there was a decrease of 4 in the mean mark and in general, candidates found the 
paper to be less accessible than last year’s paper. The questions which caused most 
difficulty were 4(b)(ii), 6(b), 8(b) and to a lesser extent, 1(b) and 5(a).  It was disappointing 

that very few candidates were able to earn the final mark in either question 2 or question 7. 
 
Individual questions 
 
1. Part (a) caused very few problems but several candidates lost an unnecessary mark 

by entering 1·33148453 into their calculator rather than 1·133148453 when using 
Simpson’s formula. In part (b), it was not uncommon to see errors such as  

3 31 1e d e d e dx xx x x     . 

 

2. Many candidates were able to earn full marks on part (a), but in part (b), only a small 

number were able to say that for 0 90  , both sec 1   and tan 0  , and thus 

sec 2tan   cannot be less than 1. Some candidates tried to rewrite sec 2tan   

in terms of sin  and cos  even though they were told in the question that no further 

calculations were necessary. 
 
3. This was a very well answered question, but candidates were not awarded full marks 

if they left (4 )(2 )x y  as part of their final answer.  

 
4. The majority of candidates were able to pick up most of the marks in parts (a) and 

(b)(i). In part (b)(ii), attempts at solving 
4 264 12 1t t   were generally poor. Several 

solutions started off as follows: 

 2 24 16 3 1t t    

Either 
24 1t   or 

216 3 1t    

etc. 
 

5. It was part (a), which caused most problems here, many candidates did not realise 
that, whichever way they did it, they had at some stage to use the formula for the 
derivative of a product.  

 
6.  In part (a)(iii), not all candidates were able to earn the final mark by correctly 

simplifying 
2 215cos 15sinx x  .  Part (b) was poorly answered and there were many 

examples of 5’s disappearing at the beginning of the solution, but then suddenly 
reappearing in the final line.  
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7. Generally well answered but only a very small number of candidates were able to 

note that the graph of cos 2
6

x
 

 
 

 lies below the x-axis when ,
3 2

x
  

 
 

 and thus 

the integral must have a negative value.    
 
8. This was by far the worst answered question on the paper. Some candidates still do 

not seem to understand proof by counter-example and there were many instances 

where  ,   were chosen so that sin sin   In part (b), only a minority of 

candidates were able to express the given information in the form 

x a b x c   ,   

   with the correct values of a, b and c. Solutions of this equation were also poorer than 

what has been the case in recent years. 
 
9. Candidates had to be careful with their signs but otherwise this question seemed to 

cause very few problems. 
 
10. This also turned out to be quite a straightforward functions question with many 

candidates getting full marks. 
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MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

C4 
 
General Comments 
 
Candidates found this to be a more accessible paper than last year’s paper. However, quite 
a few questions caused problems, namely, questions 2(b) 4(b), 5, 7(b), 9(b) and to a lesser 
extent, question 10. 
 
Individual questions 
 

1. (a) Well answered, with most candidates getting full marks. 
 
(b) A high scoring question for most candidates. Marks were lost mainly as a 

 result of incorrect integration of 
5

2x 
and 

 
2

1

2x




. 

 
2. (a) Caused very few problems. 

 

(b) Many candidates were successful in substituting 3 1y   for x into the equation 

of the curve, but were not able to correctly simplify their cubic equation. In 
addition, many failed to find a correct method for solving a cubic. 

 
3. (a) There was a mixed response to this question. Quite a few candidates chose 

the correct formulae straight away and earned full marks. However, many 

candidates started the question by either changing cos2  into 
2 2cos sin  , 

or 
2sin  into 

1 cos 2

2


 and 

2cos   into 
1 cos 2

2


. Some were then able to 

proceed and correctly use the formulae required to get a quadratic in cos , 

but many lost marks through poor arithmetic with fractions and lack of 
brackets. 

 
(b) (i) Well answered, but some candidates lost unnecessary marks due to 

not expanding sin( )   and not attempting to compare coefficients. 

 
 (ii) Many candidates were able to solve the equation correctly and gain 

full marks. 
 
4. (a) Well answered. 
 
 (b) (i) Poorly answered question. Many candidates failed to realise that they 

were meant to multiply  
2

1 3x  by their expansion from part (a). 

 (ii)  The majority of candidates incorrectly stated 
1

3
x   as the range for 

which their expansion in part (b)(i) was valid. 
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5. (a) Very poorly answered question. Many candidates had a numerical value as 
their answer. 

 
(b) (i) Candidates found each stage of this question rather challenging. First 

of all, the fact that 
2y appeared in the equation of the curve given in 

the question caused some confusion. Many candidates were either 
unable to rearrange the equation correctly, or they attempted to 

square 
2 2a x . Secondly, many candidates either left out the upper 

limit or had an upper limit different to their answer in part (a). Finally, 

many candidates who managed to get to this stage then integrated 
2a  

with respect to x incorrectly and got 

3

3

a
. There was also a significant 

number of candidates who could not simplify 

3
3

3

a
a  . 

 
 (ii) Very poorly attempted. Many candidates were not familiar with the 

term hemisphere, or did not state the radius. 

6. Slightly disappointing. A substantial number of candidates differentiated 
2

3

t
incorrectly 

and obtained 
16t , causing them to lose 2 out of 4 marks. 

 

7. (a) The majority of pupils were able to integrate by parts, but many failed to 
simplify their answer fully. 

 
 (b) In general, the use of the substitution was unsatisfactory. Most candidates 

appeared familiar with the role of trigonometric substitutions in eliminating 
square roots, but there was often a failure to even attempt to substitute

4cos d   for dx . In contrast, the majority of candidates were able to make 

very good attempts at integrating 
2sinb x . 

8. (a) Well answered. 

 
(b) Generally well answered, but quite a few candidates were not able to 

integrate 
 

3

2V


 correctly. 

 

9. (a) This was a well answered question. 
 
(b) (i) This was a poorly attempted question. Many candidates used a first 

principles method, while others used the formula for the position 
vector of a point dividing a line in the given ratio, but quite a few 
swapped the ratio parts. 

 
 (ii) Poorly attempted question as it depended on candidates getting the 

correct answer for part (b). 
 

10. Whilst many candidates were able to show, on the basis of the assumption, that 

 
2

5 2 0x  , relatively few were able to explain that this implied 5 2x  (and 

therefore x) was not real, thus contradicting the assumption. 
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MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

FP1 
 
General Comments 
 
The candidature was generally very good with some excellent scripts seen.    
 
Individual Questions 
 
1.  This question was well answered by most candidates. It was disappointing to see 

some candidates stating that 

     
)1(

21

1 


 nnr

n

r

. 

 

2. In part (a), many candidates used the binomial theorem to evaluate  
4

2 i , not 

realising that a quicker and more reliable method was to square  2 i  and then 

square  
2

2 i .  Most candidates went on to show that  2 i , and therefore  2 i , 

were roots of the quartic equation and then factorised the quartic into its two 
quadratic factors to find the other roots. 

 
3. This question was well answered by many candidates.   Marks were, however, lost 

by failing either to give the values of r and   correct to three significant figures as 

required, or failing to give z in trigonometric form, that is 3.16(cos0.322 isin0.322) . 

 
4. Part (a) was well answered by most candidates.  In part (b), however, some 

candidates found the transform of (1, –1) instead of the point which is transformed to 
(1, –1). 

 
5. It was pleasing to see so many candidates giving a correct solution to this question.  

Most marks were lost on this question by careless arithmetic errors. 
 
6. Part (a) was well answered by most candidates.  Solutions to part (b) were, however, 

often disappointing.  Just two row operations were needed to find the value of  , yet 

some candidates spent several pages carrying out all sorts of row operations and 
getting nowhere.  It is essential for candidates to have a definite strategy for solving 
this type of problem.  Part (c) was well answered by most candidates. 

 
7. Solutions to this induction question were often disappointing.  Some candidates still 

write ‘Let n k ’ rather than ‘Assume the result true for n k ’ and ‘Let 1n k  ’, 

rather than something along the lines of ‘Consider, for 1n k  ’.  Although the 

subsequent algebra is often correct, this gives the impression that these candidates 
do not really understand the induction process.  This candidate wording is condoned 
for the early marks, but the final mark, regarded as a quality mark, would not be 
awarded.  
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8. This question was well answered by many candidates although some candidates 
manipulated the modulus signs incorrectly so that the equation of their locus 

contained i.  Candidates who tried to complete the square with the coefficients of 
2x  

and 
2y  equal to 3 were usually unsuccessful. 

9. This question was well answered in general.  However, in part (b)(i), some 
candidates obtained incorrect values by operating their calculators in degree mode.  
In part (b)(ii), only a small minority stated that there were at least two stationary 
points with the majority stating that there were two stationary points. 
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MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

FP2 
 
General Comments 
 
The candidature was generally very good with some excellent scripts seen.   However, the 
responses to Q2 and Q6(b) were generally poor.  A few scripts were seen in which it was 
clear that calculator software was used to evaluate definite integrals.  This is not permitted in 
this legacy specification although there is, of course, no objection to using a calculator to 
check answers obtained in the correct manner. 
 
Individual Questions 
 

1. This question was well answered by most candidates.   Some candidates rounded 

the argument of  3 4i  to two decimal places (in radians) and this resulted in a 

premature approximation error in one of the roots which was penalised. 
 

2. Many candidates found this to be a difficult question.  In order to find ( )f x  and 

( )f x , some   candidates ended up with imaginary values which made them think 

that the function had to be neither even nor odd. 
 
3. This was the best answered question on the paper.  The most common error, seldom 

seen, was an incorrect completion of the square.  
 

4. Most candidates were able to substitute for sec x  and tan x  in terms of t and then 

obtain and solve the quadratic equation for t.  Few candidates, however, realised that 

the ‘solution’ obtained from 1t   was not actually a solution since sec x  and tan x  

were not defined in that case so the mark given for stating that was not often 
awarded. 

 
5. Most candidates found the correct partial fractions and then went on to perform the 

integration correctly.  The most common error occurred in the integration of 
42 x

x

with some candidates failing to spot that the numerator is a constant multiplied by the 
derivative of the denominator.   

 
6. This question was, by far, the worst answered question on the paper.  In part (a), 

some candidates went straight from  nnn sinicos  to)sini(cos  
 without 

stating the intermediate result )sin(i)cos(  nn  for which they were penalised.  

In part (b), many candidates ignored the word ‘hence’, using a variety of methods 

including using trigonometric identities, expanding )sini(cos   raised to the power 

3 or 4 and )( 1 zz raised to the power 3 or 4.  Candidates should be aware that 

‘hence’ means using the results from the preceding parts of the question. 
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7. This question was well answered by most candidates.   

 

8. Most candidates found the asymptote successfully.  In part (b), although the 
candidates were instructed to classify the stationary points by considering the signs 

of 'f , some candidates attempted to find the second derivative which occupied a 

page or more of algebra and which was given no credit even if correct.  The sketch of 

f was often disappointing, sometimes bearing no relation to the information obtained 

earlier in the question.  In part (d), many candidates failed to realise that since S was 

an open interval, 1 was excluded from )(1 Sf 
. 
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MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

FP3 
 
General Comments 
 
The candidature was generally very good with some excellent scripts seen.    
 
Individual Questions 
 
1. This question was well answered by most candidates.   Some candidates removed a 

factor cosh x  without comment and were penalised for so doing. 

 
2. Rather surprisingly, this was the worst answered question on the paper.  Part (a) was 

well answered in general, but in part (b), many candidates failed to spot the 

relationships between ln cos x  and 
2lnsec x  / tan x . 

 
3. Most candidates realised that this required two integrations by parts taking you back 

to the original integral although algebraic errors were often seen. 
 

4. In part (a), the sketches were often disappointing with candidates who evaluated r for 

various values of   the most successful in general.  Parts (b) and (c) were well 

answered by most candidates. 
 
5. Part (a) was well answered by most candidates.  In part (b), however, some 

candidates made algebraic errors which sometimes led to pages of incorrect work.  
In a few cases, incorrect work was followed, somewhat mysteriously, by the correct 
answer, but it was clear that calculator software had been used and no credit was 
given. 

 

6. Some candidates were unable to differentiate )(sinhcos and )(cossinh 11  
 

correctly with no attempt at using the chain rule.  Most candidates solved part (b) 
correctly with only a few terminating the sequence too soon. 

 
7. Somewhat curiously, this last question was the best answered on the paper.  

Although part (b) required some fairly careful algebra, it was carried out successfully 
by most candidates. 
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MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

M1 
 
General comments 

 
This paper was of a standard and length commensurate with previous papers on this 
specification.  All questions proved to be generally accessible to most candidates with 
perhaps questions 5(b), 6(c) and 7(c) causing the most difficulties.  There were a good 
number of excellent scripts seen. 
 
Individual questions 
 
1. This question provided a good start to the paper.  However, the usual sign errors 

were seen with the candidates being ambiguous about which direction they were 
taking as positive. 

 
2. Almost all candidates knew they needed to resolve the given forces.  A small number 

of sin / cos  errors were seen though surprisingly, some candidates made mistakes 

with only one of the forces involved.  Some candidates omitted finding the magnitude 
of the resultant, while others did not find the direction of the resultant force; perhaps 
they did not know how to do so.  More seriously, some insisted that the forces were 
in equilibrium, equating the resultant to zero and were unable to proceed. 

 
3. This question was generally well done, though arithmetic errors in calculating the 

required distances were distressingly common.  More seriously, a number of 
candidates equated the reactions at the pivot, which are to be found, to the moments 
about each pivot.  Another common error was placing the weight of the rod to act 
equidistant between the two pivots. 

 
4. Part (a) of this question was generally well done by almost all candidates with the 

usual sign errors in evidence.  In part (b), the expected answer was that light string 
gives rise to tension constant throughout the string and in part (c), smooth peg 
means that the tension in the string on both sides of the peg is equal.  Almost no one 
got the mark in part (c). 

 
5. The response to this question was poor as sign errors were common.  The majority of 

candidates made a sign error in part (a) when calculating the change in momentum.  
The same sign error was made again in part (b) though many did not know how to do 
part (b) at all. 

 
6. Parts (a) and (b) did not cause any problems.  Many candidates did not engage with 

part (c).  Most were unable to calculate the length of time B has been travelling when 
A hits the ground and so were using the incorrect time to calculate the required 

distance. 
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7. Parts (a) and (b) were standard questions and as such were well answered.  In part 
(c), a number of candidates were able to calculate the distance between the particles 
at the time B collides with the wall.  Most had difficulties with finding the relative 

velocity of the two particles when they needed to simply add the magnitudes of the 
two velocities.  Some candidates may have wasted some examination time with 
incorrect work here. 

 
8. Many candidates did not realise that the friction acted downwards when the object 

was on the point of moving up the plane and acted upwards when the object was on 
the point of moving down the plane.  Thus, many just got one N2L equation and were 
then unable to proceed.  Some candidates did get both equations and were then let 
down by their poor algebraic skills.  They were unable to solve these equations 
efficiently. 

 
9. This was a generally well done question, as always.  Many candidates did not spot 

the symmetry, but this did not cause any problems as they just did an extra moment 
equation. 
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MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

M2 
 
General comments 
 
This paper turned out to be rather more challenging than anticipated, though many good 
solutions were seen for all the questions.  Also, there was some evidence that the paper 
may have been a little too long as the last question attempted was often incomplete and 
showed signs of rushing.  The only part that caused problems generally was question 2(d). 
 
Individual questions 
 
1. This question provided a good start to the paper.  Many candidates failed to show 

why the value of v found was a maximum and lost a mark. 

 
2. Parts (a), (b) and (c) were reasonably well done.   Most candidates spotted that the 

differentiation of the j component required the use of the product rule.  There was 
some confusion among candidates who like everything to be in scalar when vector 
quantities were requested in the question.  In part (c), a vector perpendicular to 

a bi j is b ai j  did not seem to be well known and the majority of candidates lost 

this mark, or they did a lot of unnecessary work to get it. Part (d) was not well done 
as many candidates either did not attempt it or found the work done rather than the 
required rate of work.  Even candidates who were trying to find the rate of work often 
got it wrong. 

 
3. This was a very well answered question.  Candidates who applied N2L to the whole 

system often got the correct value for M.  However, when they applied N2L to the 

truck or the trailer, the component of weight was often forgotten. 
 
4. Most candidates managed to find the friction and the tension in the spring.  However, 

many did not know what to do after that.  Candidates often found either the maximum 
or the minimum value for   correctly and then used an incorrect method for the 

other value.  Some equated the tension in the spring to 
2mr  to find the maximum 

and some equated the friction to 
2mr  to find the minimum.  Both incorrect methods 

lost 3 marks out of the 8 available. 
 
5. Almost everyone spotted that this question required the use of conservation of 

energy and were able to find correct expressions for the kinetic energy, the potential 
energy and the elastic energy.  Some candidates were not clear as to which level 
potential energy was measured from resulting in an incorrect energy equation.  More 
seriously, many candidates calculated elastic energy at two different levels and 
included both in the energy equation treating elastic energy as a linear term. 
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6. Almost everyone obtained the 3 marks in part (a).  In part (b), most were able to 
come up with the correct equivalent equation and make some attempt to solve the 
two equations simultaneously.  Disappointingly, many candidates’ algebraic skills 
were not equal to the challenge and there were often pages of algebra seen whilst 
the candidates went around in circles.  This may go some way towards explaining 
why some candidates were not able to complete the paper. 

 
7. This was a reasonably well done question.  A question of this type makes its 

appearance most years and responses are improving. 
 
8. Candidates approached this question in a variety of methods, most were successful.  

However, many candidates got the incorrect angle  , using the supplement of the 

angle given in the question.  The error most often seen was the assumption that the 
velocity of the particle was 0 when it leaves the hoop.  Candidates who made this 
error did not bother with a N2L equation towards the centre and lost the last 5 marks 
in the question. 
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General Certificate of Education (Legacy) 
 

Summer 2018 
 

Advanced Subsidiary/Advanced 
 

M3 
 
General comments 

 
This paper is of a standard and length expected and caused very few candidates problems.  
All questions proved to be accessible.  A large number of very good scripts were seen, as 
well as a few extremely bad ones. 
 
Individual questions 
 

1. Candidates found this question a good start to the paper.  However, it was 
disappointing to see many candidates lost the mark in part (d) because of a sign 
error; many answers to this part were not thought out carefully. 

 
2. A few candidates had difficulties with part (a) as they did not realise that the period 

was 20 seconds.  However, they were able to work out   from the given amplitude 

and went on to gain high marks in the rest of the question.  The last mark in part (d) 
was often forfeited as candidates stopped after they had found the displacement of 
the particle from the centre of motion, when it was the distance from A that was 

requested in the question.  In part (e), almost everyone used either sinx A t  or 

cosx A t , but the common error here was that the x used was often not the 

displacement from the centre of motion.  Some candidates even used 8 as that was 
the distance between X and Y. 

 
3. This question was not all that well done as many candidates seemed to have 

forgotten the knowledge from M1.  Some candidates found correctly in part (a) that 
the objects were moving under an acceleration of 2  ms-2 but then inexplicably used 
the acceleration due to gravity in part (b).  Candidates who managed to find the 
velocity of object P before the string became taut again usually went on to do part (c) 

successfully. 
 
4. This question was well done by almost all candidates, with a few using the initial 

conditions to find the constants in the complementary function rather than the general 
solution. 

 
5. Part (a) of this question was generally well done.  The integration in part (b) did 

cause some difficulties for a few candidates who did not seem to realise that they 
could have looked it up in the formula booklet which accompanied the examination 
paper. 

 
6. This question was surprisingly well done.  Almost all candidates did a clear force 

diagram, and there were very few candidates who put in extra forces in their force 
diagram.  A few omitted the friction at the wall as they have been used to smooth 
walls rather than rough ones in problems of this type.  Even the algebra seemed 
better than usual, though there were a few who went round in circles. 
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Summer 2018 

 
Advanced Subsidiary/Advanced 

 
S1 

 
 
General Comments 
 

It was noted that the general level of performance was better than in recent years, probably 
due to the change in the entry profile.  In particular, the application of calculus was much 
improved. 
 
Comments on Individual Questions 
 

1. This question was well answered by most candidates.   Candidates who found Var(Y) 

sometimes forgot to take the square root to give the standard deviation.  The easiest 

solution in part (b) was simply to use the result SD(Y) = 4SD(X). 

 
2. Most candidates wrote down the two equations for P(A) and P(B), but some were 

then unable to solve them.  Some candidates spotted immediately that the two 
numbers whose sum was 1.3 and whose product was 0.4 were 0.5 and 0.8.  Many 
candidates were unable to solve part (b) correctly.  

 
3. This was the worst answered question on the paper.  Some candidates showed that 

the probability of both children selecting the red ball on their first drawing was 1/6 and 
thought that proved the required result without realising that they had to consider 
further drawings.  Other candidates thought that the process continued indefinitely 
and summed irrelevant infinite geometric series.   

 
4. This was the second worst answered question on the paper.  Most candidates 

obtained the inequality ppp 10)1(10  , but many were then unable to solve this. 

 
5. Candidates are usually confident in solving problems involving the Law of Total 

Probability and Bayes’ Theorem and this was no exception. 

 

6. Part (a) was well answered by most candidates.  In part (a)(i), some candidates 
rounded the mean of 3.75 to 3.8 in order to use the tables, but this was given no 

credit.  In part (a)(ii), some candidates stated that )6(1)6(  YPYP and then 

evaluated this by summing the individual probabilities.  This is, of course, a valid 
method and it was accepted, but it is not recommended due to the time taken to carry 
it out and the risk of arithmetic error.  Solutions to part (b) were generally good with 
most candidates able to locate the correct point in the tables. 
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7. This question was well answered by most candidates.  In part (a), some candidates 

wrote down correct equations for   and  , but then made mistakes in attempting to 

solve them.  Part (b) was well answered in general. 

 

8. Parts (a)(i) and (ii) were well answered by most candidates.  In part (a)(iii), many 
candidates realised that they had to switch from B(20,0.6) to B(20,0.4) in order to use 
the tables, but many were unable to use the switch correctly.  This technique will, of 
course, become redundant in the new A-level specification, but it will still be required 
in future legacy specification examinations.  Part (b) was generally well answered. 

 

9. Part (a) was well answered in general.  The most common error was integrating the 
cumulative distribution function to solve both parts.  Part (b) was reasonably well 
answered by many candidates 
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Summer 2018 
 

Advanced Subsidiary/Advanced 
 

S2 
 
General Comments 
 
The general standard was good with a handful of excellent scripts.   In some questions when 
evaluating normal probabilities, some candidates gave more decimal places than given in 
the tables.  This was a clear indication that the calculator software was being used and this 
is not permitted in the legacy specification.  When interpreting p-values, candidates are 
required to use the terminology in Para 5 of the S2 specification, for example it is not 
permissible to just say p = 0.02 therefore accept H1. 

 
Comments on Individual Questions 
 

1. Solutions to this question were generally disappointing.  In part (a), many candidates 

failed to realise that the possibilities for 2U   were 1X  , 2Y   or 2X  , 1Y   

with 2X  , 2Y   often seen.  In general, candidates were much more successful 
with part (b). 

 
2. This question was well answered in general although, as usual, some candidates 

appeared not to understand the difference between 


n

i

iXnX
1

 and .   

 
3. This was the best answered question on the paper. 
 
4. Part (a) was well answered by most candidates with some, somewhat surprisingly, 

using the Poisson table.  In part (b)(i), some candidates defined the p-value, 

incorrectly, as ( 9)Y P .  In part (b)(ii), candidates were required to state ‘insufficient 

evidence to reject H0’ instead of ‘accept H0’ because p > 0.05.   Similarly in part 
(b)(ii), the phrase ‘strong evidence’ was required but not always given. 

 
5. This question was well answered by many candidates.  Some candidates were 

unable to calculate a correct standard error for this situation.  Some candidates forgot 
to double their p-value to allow for a 2-sided alternative hypothesis.  In part (b)(ii), the 

phrase ‘very strong evidence’ was required, but some candidates simply stated 
something like ‘the two windows are different’. 
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6. Most candidates obtained two equations involving a and b but, unfortunately, some 

expanded the second equation in the form 1442 22  aabb  which, after 

substitution, gave a quadratic equation in either a or b.  This often covered several 

pages but ended with the correct result.  In part (b), in order to determine the upper 

quartile, some candidates used the result ‘ SD'  1.645 mean  percentileth 95   which 

is, of course, correct for the normal distribution, but it does not hold true for the 
uniform distribution.  As usual, the vast majority of the candidates were unable to 
give a correct statement of the Central Limit Theorem.  Most candidates are of the 
opinion that if the sample is large, the sampled distribution itself is somehow 
transformed into a normal distribution.  It remains a concern that most of the 
candidates leaving school, even those with a top grade, have no understanding 
whatsoever of the most important result in Statistics.  Nevertheless, part (c)(ii) was 
well answered.  Some candidates, however, used a continuity correction which was 
not appropriate here.  Candidates should understand that a continuity correction is 
only applicable when using a normal approximation to a discrete distribution. 

 
 
 



© WJEC CBAC Ltd. 

10 

MATHEMATICS 
 

General Certificate of Education (Legacy) 
 

Summer 2018 
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S3 
 
General Comments 
 
The standard of the scripts was generally good with some excellent scripts. 
 
Individual Questions 
 
1. This question was well answered in general.  Candidates who considered the 20 

possible selections, instead of grouping them into 6, sometimes made arithmetic 
errors.   

 
2. Part (a) was well answered in general, but answers to part (b) were sometimes 

inappropriate.  Since the exercise was part of a quality control check, candidates 
were expected to realise that the result suggested to the owner that perhaps the 
mean weight exceeded the nominal weight.  Instead, some candidates’ solutions 
were along the lines that if repeated a large number of times, the interval would 
contain the unknown mean 95% of the time.  The wording should have indicated to 
the candidates that a definition of a confidence interval was not what was required. 

  

3. Most candidates realised that this question required the use of the t-distribution with 
just a small minority using the normal distribution to find a p-value.  Some candidates 

gave 3.25 as their critical value which indicated immediately that they were using a 2-
sided test.   

 
4. This, perhaps unsurprisingly, was the best answered question on the paper. 
 
5. This question was well answered by most candidates.  A small number of candidates    

forgot to double the tabular value to allow for a 2-tailed test.   
 

6. Candidates are generally confident in solving questions on this topic and most  

candidates found ba  and  correctly, almost invariably by first calculating xxS  and yyS .   

In part (a)(iii), the candidates were expected to refer to the Formula Booklet to recall 
the standard error of the estimate, but some candidates chose the wrong standard 
error formula.  Solutions to part (b) were often disappointing with some candidates 

failing to follow the instruction to average the two readings corresponding to 0x   

and 50x  .  In part (b)(ii), only a minority of candidates appeared to understand that 

each of these readings included a measurement error with, in general, standard 

deviation σ and therefore the mean of two of them would be 2/  . 

 
7. This was the worst answered question on the paper although part (a) was well 

answered by many candidates.  In part (b)(i), however, some candidates made mistakes 

in finding the mean and variance of W which sometimes led to an excessive amount of 

incorrect algebra in part (b)(ii). 
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