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MATHEMATICS 
 

General Certificate of Education 2006  
 

Advanced Subsidiary/Advanced 
 
 

Principal Examiners:  
 
 
 
Unit Statistics 
The following statistics include all candidates entered for the unit, whether or not they 
'cashed in' for an award. The attention of centres is drawn to the fact that the statistics listed 
should be viewed strictly within the context of this paper and that differences will 
undoubtedly occur between one year and the next and also between subjects in the same year. 
 
Unit Entry Max Mark Mean Mark 
C1 2714 75 44.2 
Grade Ranges 
 
A 58 
B 50 
C 42 
D 34 
E 26 
 
 
Unit  Entry Max Mark Mean Mark 
C2 3555 75 39.0 
Grade Ranges 
 
A 53 
B 45 
C 37 
D 29 
E 22 
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Unit  Entry Max Mark Mean Mark 
C3 1288 75 50.0 
Grade Ranges 
 
A 57 
B 48 
C 40 
D 32 
E 24 
 
 
Unit  Entry Max Mark Mean Mark 
C4 2247 75 43.8 
Grade Ranges 
 
A 57 
B 49 
C 41 
D 33 
E 26 
 
 
Unit  Entry Max Mark Mean Mark 
FP1 199 75 43.0  
 
Grade Ranges 
 
A 57 
B 49 
C 42 
D 35 
E 28 
 
 
Unit  Entry Max Mark Mean Mark 
FP2 191 75 46.7 
Grade Ranges 
 
A 52 
B 45 
C 38 
D 31 
E 25 
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Unit  Entry Max Mark Mean Mark 
FP3 88 75 46.4 
Grade Ranges 
 
A 52 
B 45 
C 39 
D 33 
E 27 
 
 
Unit  Entry Max Mark Mean Mark 
M1 2172 75 45.2 
Grade Ranges 
 
A 55 
B 47 
C 39 
D 31 
E 23 
 
 
Unit  Entry Max Mark Mean Mark 
M2 696 75 45.2 
Grade Ranges 
 
A 55 
B 47 
C 39 
D 31 
E 23 
 
 
Unit  Entry Max Mark Mean Mark 
M3 101 75 47.6 
Grade Ranges 
 
A 55 
B 47 
C 40 
D 33 
E 26 
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Unit Entry Max Mark Mean Mark 
S1 2089 75 47.0 
Grade Ranges 
 
A 58 
B 50 
C 42 
D 35 
E 286 
 
 
Unit Entry Max Mark Mean Mark 
S2 721 75 46.5 
Grade Ranges 
 
A 53 
B 45 
C 38 
D 31 
E 24 
 
 
Unit Entry Max Mark Mean Mark 
S3 68 75 54.9 
Grade Ranges 
 
A 58 
B 50 
C 42 
D 35 
E 28 
 
 
 
N.B. The marks given above are raw marks and not uniform marks. 
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Paper C1 
 
 
General Comments 
 
Most candidates seemed to find this an accessible paper and many of the questions were very 
well answered. However, only a minority of candidates were able to get full marks on 
question 10(b)(ii).  
 
 
Comments on Individual Questions 

 
Q.1 This question was, as is usually the case, generally well answered. 
 
 
Q.2 In part (a), it was simplifying  9  which caused most problems. Part (b) was  

           √3 
well answered although some candidates made a mess of cancelling by 11 at the end.  

 
 
Q.3 Most candidates now know that the first step in questions such as this involves 

differentiation. A small minority did not realise they had to substitute x = 2 in the 
expression for y to get the y-coordinate at P. 

 
 
Q.4 In questions where candidates have to differentiate from first principles, the consistent 

use of notation seems to be improving until it comes to the final line. Relatively few 
candidates actually wrote down 

dy =   Limit    δy  , 
dx     δx→ 0    δx 

or the equivalent. 
The differentiation of powers of x was well answered in part (b). 

 
 
Q.5 Part (a) caused few problems but in part (b), some candidates thought that the 

expression took its least value when x = – 6 rather than –3. 
 
 
Q.6 Most of the errors which arose in this question seemed to involve evaluating (2x)2 as 

2x2 and (2x)3 as 2x3. 
 
 
Q.7 This question caused few problems and was generally very well answered. 
 
 
Q.8 Both parts were relatively straightforward and many candidates were able to gain full 

marks on this question.  
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Q.9 The fact that the function was a negative cubic seemed to cause few problems. 
 However, some candidates multiplied dy by –1 before solving the quadratic  

 dx 
and then used this expression to try and find the nature of the stationary points.  

 
 
Q.10 In part (a), many candidates thought that, after factorising the quadratic expression, 

the required range could be found by putting both factors ≥ 0. In part (b)(i), many 
algebraic errors were made while transposing and dividing across the inequality sign. 
Relatively few candidates realised the relevance of the answer to (b)(i) to the solution 
of (b)(ii). 
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Paper C2 
 
 
General Comments 
 
Candidates seemed to find most of this paper accessible. Solutions to questions 7 and 8 were, 
however, disappointing and candidates still seem to do poorly on questions which involve the 
trigonometry of the general triangle.  
 
 
Comments on Individual Questions 
 
Q.1 Whilst many candidates were able to get full marks for this question, others used their 

calculators incorrectly when working out the y-vales. 
 
 
Q.2 It was only part (a) which caused any real difficulty. Many candidates did not realise 

that the first step was to rewrite the given equation as an equation in  
tan θ.  

 
 
Q.3 Solutions to this type of question are still very patchy since many candidates are 

unable to recall correctly the appropriate trigonomertrical formulae.  
 
 
Q.4 Both parts were well answered.  
 
 
Q.5 Although some found the algebra difficult, many candidates were able to earn full 

marks on this question.  
 
 
Q.6 Both parts were well answered, as is usually the case.  
 
 
Q.7 Overall, a rather disappointing question. Some candidates seemed to go round in 

circles in the proof in part (a) while much of the manipulation of logarithms in part 
(b) was totally incorrect.  

 
 
Q.8 Some of the answers to this question were poor. In part (a), not all candidates realised 

that the centre of the circle was the mid-point of the diameter whilst others were 
unable to write down the equation of the circle even though they knew its centre and 
radius. In part (c), only a minority used the fact that the angle in a semicircle is a right 
angle. Some used the cosine rule whilst others, successfully, applied the sine rule in a 
right angled triangle. 

 
 
Q.9 This turned out to be a straightforward question and many candidates were able to 

earn full marks.  
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Paper C3 
 
General Comments 
 
 
The candidates' response to the paper was similar to that of previous years.  As in the past, a 
number of candidates demonstrated lack of expertise in basic skills. 
 
Comments on Individual Questions 
 
Q.1 Generally a high-scoring question, only a minority of candidates failing to gain at 

least three of the four available marks. 
 
 
Q.2 (a) A significant number of candidates failed to gain full marks due mainly to 

 their inability to find a correct value of  
θ

θ
2tan1

tan2
+

 for their chosen value of θ  

 (b) Generally well answered. 
 
 
Q.3 This question was not as well worked as similar questions in past years.  Marks were 

often lost by candidates failing to appreciate that 3π is a constant which disappears 
when differentiated. 

 
 
Q.4 (a) This part was well answered by all except the weakest candidates. 
 
 (b) Whilst there were many good attempts at this question, relatively few 

candidates were able to gain full marks, mainly for the following reasons: 
 

  (i) The result 
dt
dx

dx
dy

dt
d

dx
yd

⎟
⎠
⎞

⎜
⎝
⎛=2

2

 was not generally known. 

 
  (ii) The differentiation of 2te t2  often given as 4te t2  
 

Q.5 (a) Very few correct solutions were submitted.  There was general difficulty in 

 differentiating sin 1− x and/or 2x 2
3

.  Most of those candidates  able to 
 differentiate the terms correctly were unable to derive the given equation, due 
 to shortcomings in algebraic skills. 

 
 (b) This standard question was well answered in general. 
 
 
Q.6 (a) This type of question involving combined transformations continues to be a 

source of difficulty for many candidates.  On this occasion, the main difficulty 
appeared to relate to the sign of the translation in the x -direction. 
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 (b) The straightforward method of solution is to obtain x  =  x, x>o 
    = -x, x<o 
  and obtained two equations in x.  Unfortunately, this correct approach resulted 

in errors in signs. 
 
 (c) Whilst nearly all candidates were able to deal correctly with the possibility 

that 2x – 9>3, there was a good deal of difficulty in considering the possibility 
that 2x – 9< – 3.  Candidates who considered both possibilities correctly were 
required to make a clear statement that x>6 or x<3 (or equivalent) to obtain 
the final mark.  Some candidates wrote the answer as 3>x>6, a meaningless 
statement. 

 
Q.7 (a) (i), (ii) & (iii) were well attempted, although there were some errors in writing 

down the appropriate scale factors. 
 
 (b) Only the more able candidates were able to produce correct solutions.  The 

main difficulty related to integrating 4)12(
1
+x

:  Popular submissions were: 

  35 )12(3
1

)12(4
1

+
−

+
−

x
or

x
 

 
 
Q.8 (a) The derivative of cot x is not generally known. 
 
 (b) Very well done in general. 
 
 (c) Most candidates were able to gain two marks and then failed to derive the  
  simplified answer. 
 
 
Q.9 (a) Generally well done. 
 
 (b) The majority of candidates failed to obtain 2)(1 +−=− xxf – 1.  That failure 

occurred because the possibility that 2+±= yx -1, with the negative sign 
chosen because the domain being ≤ x5–1, being ignored. 

 
 
Q.10 (a) Very few candidates calculated f(-1) = 2e 1−  and stated that this value was not 

contained in the domain of g. 
 
 (b) Most candidates stated fg(x) – 2e xln3 but apparently were unable to simplify 

the expression.  Many were able to write down the domain and range of fg. 
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Paper C4 
 
General Comments 
 
The student response to the paper was less positive than previous years.  Whilst most 
candidates coped satisfactorily with the first three questions of the paper their performance 
on later parts of the paper was more mixed. 
 
Comments on Individual Questions 
 
Q.1 (a) All but the weakest candidates were able to gain at least those of the four 

available marks. 
 
 (b) Some difficulty was encountered in the integrations.  Whilst most candidates 

were able to integrate 
x
1 , many were unable  to integrate 

12
11

2 −x
and

x
 

 
 
Q.2 Generally well answered, although some candidates found the equation of the tangent, 

instead of the normal, and thereby lost two marks. 
 
 
Q.3 There were many fully correct solutions.  A number of candidates used sin(x+β ) to 

work part (b), in spite of having considered cos(x-d) in (a). 
 
 
Q.4 Many of those candidates who made reasonable attempts at this question wrote 

(x+
x

3 ) 2  = x 2  + 
x
9   There were relatively few correct answers. 

 

Q.5 (a) There was a general realisation that

dt
dx

dt
dy

dx
dy

= and many candidates 

 obtained 
dx
dy = 

t
t

cos4
2sin2− .  However, relatively few candidates expanded sin2t 

 and obtained the simplified answer –sint. 
 
 (b) As a result of the general failure to simplify in (a), there were very few correct 

answers.  Surprisingly, in view of sin2t not being expanded in (a), many 
candidates correctly expanded cos2t in terms of sint. 

 
 
Q.6 (a) There were many disappointing attempts at this question; incorrect formulae 

for integration by parts was used and there was a common failure to integrate 
e x2  
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 (b) In general, the use of the substitution was unsatisfactory.  Candidates appeared 
unfamiliar with the role of trigonometric substitutions in eliminating square 
roots and there was often a failure to substitute dx = 3cos θθd .  In contrast, the 
majority of candidates were able to make very good attempts at integrating 
cos 2 Θ  for which they were given full credit. 

 
 
Q.7 It was noticeable that a substantial minority of candidates recognised this as a 

problem in exponential growth.  As a result, they attempted to use vaguely 
remembered formulae, rather than adopting a first principles approach.  In such cases, 
the garbled solutions, indicating little understanding, gained few marks.  Happily, the 
majority of candidates made sound attempts at the question, being rewarded with 
good marks. 

 
 
Q.8 (a) There were many good attempts.  However, as in previous years, a number of 

 candidates did not appreciate that:  equation = 4 i –+ k +λ ( i + 2 j – 2 k)  

   
  does not constitute the equation of the line AB.  Candidates should note that 

 the statement should be r or OP, say) = 4 i – j etc.  
 
 (b) Well attempted in general. 
 
 (c) Most candidates were able to use the scalar product to find the angle between 

two vector.  However, there was a general failure to understand that the 
directions of the lines were given by the parts of vectors involving the 
parameters.  Thus, for example, the direction of the line L was given by the 
vector i – j + k. 

 
 
Q.9 Whilst many candidates were able to show, on the basis of the assumption, that  

 (x–7) 2  < 0, relatively few were able to explain that this implied x–7 (and therefore x) 
was not real, thus contradicting the assumption. 

 
 



 12

Paper M1 
 
 
General Comments 
 
Generally, candidates did not have many problems with this paper which is of a standard 
comparable with recent papers on this syllabus.  There was no evidence of candidates 
running into time trouble as most candidates were able to present attempts at all the questions 
on the paper.  Excellent solutions to each of the questions were seen though many had 
difficulties with questions 6 and 8. 
 
Comments on Individual Question 
 
Q.1. Part (a) provided an excellent start to the paper for the majority of the candidates.  
 However, for far too many candidates, 0.5t = 10 led to t = 0.5 ×10 = 5.  Part (b) also 
 was well done generally though some had problems with the values on the t-axis and 
 some attempts were very carelessly executed with lines that are clearly not straight. 
 
 
Q.2 The response to this question was slightly disappointing with few candidates getting 

the full 8 marks.  The errors were commonly made in part (b) with candidates trying 
to find the greatest height first, then finding the distance of the particle from the 
greatest height, but forgetting that the initial velocity is now 0 and the time of travel 
needs to be adjusted.  Surprisingly, many of these candidates went on to do part(c) 
correctly. 

 
 
Q.3 Both parts of this question was well done with the usual sign errors resulting from 

candidates being unclear which direction they had taken as positive being much in 
evidence as usual. 

 
 
Q.4 This was a standard question, which was well answered by the majority of candidates.  

Apart from those who were on the wrong track altogether, the only common mistake 
is a sign error in the pair of equations resulting from applying N2L to each particle. 

 
Q.5 Disappointingly, many candidates did not know the correct units for impulse.  Some 

did not read the question with sufficient care, specifying the direction of motion of the 
object as opposed to the direction of impulse required by the question. 

 
Q.6 Many candidates found this question challenging with some omitting the acceleration 

due to gravity g in the calculation of the Normal reaction making the subsequent 
equation in part (b) dimensionally incorrect resulting in the loss of all marks in part 
(b).  Many candidates did not use the value of sin α provided to calculate cos α, 
preferring to calculate the angle α instead.  This resulted in accuracy errors from 
premature approximation. As usual, some candidates forgot the component of weight 
down the slope. 
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Q.8 Candidates were aware that momentum was conserved and the application of 
 Newton's experimental law gave a second equation.  However, there were numerous 
 sign errors in both equations so that many were losing all the available accuracy 
 marks.  I could wish for greater clarity in the responses to request that the directions 
 of motion of the particles after collision should be indicated. 
 
 
Q.9 Some marks were gained if a moment equation was attempted but only a handful of 

candidates realised that on the point of tipping, the reaction at one of the pivot must 
be zero. 

 
Q.10 Almost everyone resolved the forces in the direction of the 9N and 12N forces.  The 

common mistake here is using the angle 120° instead of the correct 30° or 60°. 
 
 
Q.11 As usual, this question was well done with the commonest mistake being the 

calculation of the centre of mass of the rectangle DEFG with reference to point A as 
the origin. 
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Paper M2 
 
 
General Comments 
 
The candidates did not find any surprises on this paper, which was of a comparable standard 
to recent papers.  Most candidates managed an attempt on all of the questions and some very 
excellent solutions were seen to each of the questions.  There was not one single question 
which proved to be more problematical than the rest except perhaps for question 6(b) where 
candidates either knew how to do it or not. 
 
 
Comments on Individual Questions 
 
Q.1 Instead of using Hooke's law, many candidates attempted an energy method, but they 

left out of the equation the work done by the tension in the string.  These candidates 
often went on to calculate the elastic energy using the regular formula and the 
modulus of elasticity calculated from part (a) to obtain the potential energy they 
started off with without realising that the argument is circular. 

 
 
Q.2 This question was well done by almost everyone with the commonest error being a 

sign error in the N2L equation. 
 
 
Q.3 Disappointingly, a great many candidates found the acceleration at t = 2 to be -12 and 

proceeded to use -12 as the acceleration at time t throughout the rest of the question.  
Part (c) cause problems for some candidates who did not know that max/min for 

velocity occurred when the acceleration is zero.  Sometimes 0
d
d

=
t
a  was seen. 

 
 
Q.4 The question specified a curved track and any method assuming that the acceleration 

is constant is incorrect.  Most candidates correctly used an energy approach but many 
sign errors were made and many candidates did not seem to know the definition of 
"work done". 

 
 
Q.5 As usual with a projectile question, many candidates dealt with the upward motion 

separately from the downward motion making a lot of work and more often than not 
introducing errors into the working.  Many candidates seemed fixated on the highest 
point of the path and despite getting the right answer in part (a), used u = 0 throughout 
the question losing all the available marks. 

 
 
Q.6 A surprising number of candidates could not find the vector AB given OA and OB.  In 

part (b), candidates did not know that the work done by force F in moving an object 
from A to B is given by F.AB.  Many of those who did could not work out the scalar 
product correctly and more often than not gave a vector as the answer. 
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Q.7 In part (a), some strange differentiation of sin(3t) and cos(3t) were seen but otherwise, 
 the question was well done.  Many candidates lost the vectors i, j, k after the 
 differentiation ending with a scalar answer.  In part (b), candidates had difficulty 
 finding an expression for the distance between A and B at time t.  Those that managed 
 to find the required distance made a variety of accuracy errors such as forgetting the 
 cross term on expanding a squared bracket.  Some candidates simply equated the two 
 given vectors.  In general, the response to this question was disappointing. 
 
 
Q.8 This question was reasonably well done with good attempts by many.  Almost 

everyone realised that the correct approach was to resolve horizontally and vertically 
but it was sad that some were not able to solve the resulting equations for the tension 
and the required angle.  Some candidates tried to resolve along the string but some of 
these forgot the acceleration towards the centre of motion. 

 
 
Q.9 This was a standard question on vertical circular motion and as such was well done 

generally. Candidates had problems with the potential energies as some of them 
insisted on assuming that initially the particle was at the bottom of the circular path 
rather than the position specified in the question.  In part (b), the component of weight 
was often omitted in the N2L equation towards the centre of motion. 
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Paper M3 
 
General Comments 
 
Many candidates did extremely well on this paper with many gaining full marks.  However, it 
is noticeable that generally, the first three questions were much better done than the last 
three. 
 
Comments on Individual Questions 
 
Q.1 Part (a) provided an excellent start to the paper for the majority of the candidates who 

gained full marks.  Some were not able to separate the variable successfully ending up 
with a linear function in v to integrate rather than a quotient. 

 
 
Q.2. Again, this question was well done generally with some candidates failing to find the 

constants in the general solution in part (a).  Some marks were recoverable if they 
went on to do similar work in part (b) where it was not required.  Overall, this was a 
high scoring question. 

 
Q.3 In part(a), most of the errors were in setting up the initial equations with candidates 

interchanging v and x values.  The equations for SHM were well known by the 
majority of candidates. 
In part (b), some candidates started their motion from the end points by using acosωt, 
but none managed to adjust the value of t correctly to answer the question.  Generally, 
candidates who used acosωt were under the impression that it is the correct 
expression to use when starting from the centre of motion. 
Part (c) was well done by those who had the correct expression for x, and 
differentiated it to obtain v. 

 

Q.4 Almost everyone knew that they needed to use 
x
vva

d
d

= .  Quite a few were not able 

to rewrite the equation in a form where separation of variable can be attempted and 
some very strange algebra was seen.  One or two forgot the constant of integration, 
but generally, a good response. 

 
 
Q.5 Most candidates realised that it is necessary to take moments about a point and to 

resolve vertically and horizontally.  Apart from sin/cos errors and errors in finding 
perpendicular distances, the question was reasonably well done.  The most serious 
errors were the direction of the reaction at the rail C, which should be perpendicular 
to the rod.  However, many candidates either thought it was vertical (which made the 
friction zero), or horizontal, which simplified the equations greatly. 

 
 
Q.6 Half the candidates found this question very simple and gained full marks.  The other 

half did not show much understanding of this topic and were not able to make a 
sensible attempt towards its solution. 
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Paper S1  
 
General Comments 
 
The standard of the scripts was somewhat variable with some excellent work.   On the other 
hand, there was a significant number of candidates who were clearly unprepared for an 
examination at this level.    
 
Comments on Individual Questions 
 
Q.1 This question was intended to be a straightforward introduction to the paper and many 

andidates solved (a) correctly either using a combinatorial approach or by multiplying 
probabilities.  It was disappointing to find that some candidates failed to realise that 
the answer to (b) was simply 1 – the answer to (a).    

 
Q.2  Most candidates evaluated P(B) correctly, the most common error being to confuse 

‘independent’ with ‘mutually exclusive’.   Not all candidates realised that the quickest 
way to solve (b) was to evaluate B)P(AB)P(A ∩−∪ .     

 
Q.3  Most candidates were able to solve (a), often by constructing a table showing the 36 

possibilities.    Part (b), however, caused difficulties for some candidates who failed 
to realise that a conditional probability was required. 

 
Q.4  This question was well answered in general although some candidates misinterpreted  

the term ‘less than’  in (b)(ii).   Also in (b)(ii), some candidates ignored the possibility 
of the number of accidents being zero, an error which has been reported in previous 
years. 

 
Q.5  It was disappointing to note that many candidates obtained incorrect probabilities for 

selecting Brenda, Carol and Debbie with 1/3, 1/3, 1/3 and 1/4, 1/4, 1/4 often seen.   
Apart from this, the question was well answered 

 
Q.6  The intention in (a) was to show that 9k = 1 from which the stated result followed.   

Some candidates merely verified the result by putting k = 1/9 and showing that the 
resulting probabilities summed to 1.   Solutions to (b) and (c) were generally good and 
it was pleasing to note an improvement in the evaluation of E(1/X). 

 
Q.7  Solutions to (a)(i) and (ii) were generally good although (a)(iii) was not well 

answered in general.   Some candidates thought that the B(3,0.2) distribution was 
somehow relevant, not realising that all that was required was fail, fail, success.   In 
(b), some candidates managed to find the mean total pay without clearly defining the 
total pay in terms of X, the number of sales, but were then unable to find the standard 
deviation.   The most successful candidates were those who defined the total pay as 
50X + 100 and then used the appropriate laws to solve the problem.   Even so, some 
candidates wrote, incorrectly, that Var (Total pay) = 2500 × Var(X) + 100.  

 
Q.8  Solutions to this question were generally better than those in previous years for the 

comparable questions.   Errors seen included integrating F(x) to find f(x) and 
evaluating E(X) as ∫ xxxF d)( . 
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Paper S2  
 
General Comments 
 
The general standard was good with a handful of excellent scripts.   Continuity corrections 
continue to be a source of difficulty for many candidates with either incorrect or no 
correction being used.   In some cases, the interpretation of   p-values is unsatisfactory – 
candidates are recommended to use the guidelines in the specification.   Also, some 
candidates fail to give a conclusion in context when this is asked for. 
 
Comments on Individual Questions 
 
Q.1  This was intended to be a straightforward first question but it was not as well 

answered as anticipated.   Some candidates failed to realise that a confidence interval 
for the difference in means was required and gave two intervals, one for each mean.   
Others gave a confidence interval for the difference in totals. 

 
Q.2  Part (a) was well answered by most candidates.   In (b), however, most candidates 

found E(XY) correctly but many thought  that Var(XY) = Var(X)Var(Y).  
  
Q.3  Part (a)(i) was well answered by most candidates.   In (a)(ii), however, few 

candidates realised that the required probability had to be found using a binomial 
distribution with p equal to the probability found in (a)(i).   Part (b) was generally 
well done.   

 
Q.4 Part (a) was well answered in general.   In (b), some candidates failed to realise that 

the width of the interval was twice the difference between the upper confidence 
interval and the mean so that the answer 11 was sometimes seen.   Also some 
candidates gave their answer as 41.47 without rounding up to 42. 

 
Q.5 In (a), it was disappointing to see some candidates writing the null hypothesis as μ = 

0.6.   This was not accepted (but of course it would have been in the unlikely event 
that the solution went on to define μ as the probability of germinating.   In (b), it was 
pleasing to note that most candidates realised that the binomial table could only be 
used by considering the number failing to germinate.   Part (c) was well done in 
general although some candidates used an incorrect continuity correction and others 
failed to give their conclusion in context. 

 
Q.6 Questions on the uniform distribution have caused problems for many candidates in 

the past so it was pleasing to note that this question was reasonably well answered by 
many candidates.   In (b), some candidates stated incorrectly that 22 )}(E{)E( XX = .   
Also in (b), some candidates used the following result for the uniform distribution 

   
3

)()(E
22

2 babaX ++
=  

This method has not been noted in previous years, but it is of course a valid method. 
 
Q.7  In (b)(i), some candidates evaluated the two probabilities P(S = 8) and P(S = 23) but 

then failed to realise that these had to be added.   In (b)(ii), many candidates did not 
realise that the probability being asked for was  true)HHP(Accept 10 .   Part (c) was 
generally well done but again some candidates used either an incorrect or no 
continuity correction. 

5 
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Paper S3  
 
General Comments 
 
The standard of the scripts was generally good with some excellent scripts.   The general 
level of understanding of statistical inference at this level is good although, as reported in 
previous years, questions on estimation tend to cause problems for many candidates, usually 
due to algebraic shortcomings.  
 
Comments on Individual Questions 
 
Q.1 This question was well answered by most candidates. 
 
Q.2 This question was well done by the majority of candidates. 

 
Q.3  As has been mentioned in previous reports, to find the unbiased estimate of 2σ , 

some candidates divided by n instead of n – 1 and were given no credit.   Candidates 
who followed this up by multiplying by n/(n – 1)  were, of course, given full credit 
although this is a time-consuming method and it often led to rounding errors.   The 
quickest method, and one which eliminates rounding errors,  is to evaluate 

    
( )

)1(1

22

−
−

−
∑∑
nn

x
n

x
  

In (b), many candidates failed to realise that since the sample was small and the 
variance was estimated, the Student’s t-distribution should be used to carry out the 
tests.   The Student’s t-distribution has only recently been re-introduced into the 
syllabus and many candidates continue to be unaware of when it should be used. 

 
Q.4  This question was well answered by many candidates although the responses to (b) 

were generally poor.   The application of the Central Limit Theorem to hypothesis 
testing appears not to be understood by many candidates.   Many of them appear to 
believe that the actual distribution tends to normality rather than the distribution of 
the sample mean. 

 
Q.5  This question was well answered by many candidates although a fairly common error 

was a failure to give the conclusion in context as required.    
 
Q.6  Most candidates solved (a) correctly, assisted possibly by the fact that the answer 

was given.   Solutions to (b)(i) were generally good but the algebra in (b)(ii), although 
not particularly difficult, proved beyond some candidates. 

 
Q.7  Candidates are generally well prepared for questions on this topic and this was no 

exception.   Most candidates were able to estimate βα  and  successfully, usually by 
first calculating xyxx SS  and .   Part (b) was also well answered in general. 
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Paper FP1 
 

General Comments 
 
The standard of the scripts was extremely variable with the same number of candidates 
obtaining zero as obtaining 75.   Many of the candidates were not ready for an examination at 
this level. 
 
Comments on Individual Questions 
 
Q.1 This question was well answered in general.   The most common error was to 
 multiply out the expressions for ∑∑ 32  and rr and then fail to factorise the resulting 
 sum. 
 
Q.2 Part(a) was well answered by most candidates, the most common errors being 

arithmetical ones in finding the cofactor and adjugate matrices.   Some candidates 
attempted to find the inverse matrix using row and column operations although no 
correct solutions using this method were seen.   Whilst this is a valid method, it is 
susceptible to arithmetic errors and, for this reason, candidates are recommended not 
to use it in the examination.   Some candidates solved (b) without using their inverse 
matrix and were given no credit. 

 
Q.3  it was disappointing to see so many algebraic errors in (a), including omission of the 

cross product term in the expansion of 2i)2( − and failure to handle correctly the 
simplification of the second term using the complex conjugate.   In (b), candidates 
who obtained the correct answer i73−−=z often gave the argument as 

)3/7(tan 1 −−− , not realising that the correct answer lay in the 3rd quadrant. 
 
Q.4  Apart from occasional arithmetic errors, this question was well answered in general. 
 
Q.5  Solutions to questions on mathematical induction continue to be poor in general.   

hilst many candidates managed to do the algebra required in the middle of the proof, 
there is often no understanding of the process of induction.   It is rare to see a solution 
which clearly states ‘Assume the result is true for n = k’ and then ‘Consider for n = k 
+ 1’ and then ‘True for n = k ⇒ true for n = k + 1’. 

 
Q.6  Some candidates found (a) difficult, common errors being to confuse geometric 

series with arithmetic series or to take the roots to be 2,, arara  without realising that 
r = 2.   Since there was no requirement to use (a) to solve (b), candidates who found 
the roots by inspection were given full credit. 

 
Q.7  Parts (a) and (b) were well answered in general.   Several methods were seen in (c), 

the most successful being to find the image point of (a, 2a – 1) and then to eliminate 
a. 

 
Q.8  Most candidates realised that logarithmic differentiation was required although some 

made algebraic errors in the process.   Part (b) was generally well answered. 
 
Q.9 This question was well answered in general. 
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Paper FP2 
 
General Comments 
 

The standard of the scripts was generally good with some excellent scripts. 
 

Comments on Individual Questions 
 

Q.1 Solutions to this question were often disappointing with some candidates identifying 
the function correctly but failing to give a reason.   Some candidates misinterpreted 
the terms ‘even’ and ‘odd’, thinking that they had something to do with even and odd 
numbers. 

 
Q.2  Solutions to this question were generally good.   The most common error was to form 

two equations by equating the derivative and function value for x = 2 using the two 
forms of f(x). 

 
Q.3  Solutions to (a) were generally good although the almost inevitable ln(9 + u2) was 

seen on some scripts.   Solutions to (b), however, were often disappointing with many 
candidates losing the factor 1/3 during their manipulation.   Consequently, the answer 
0.64 was seen almost as often as the correct answer. 

 
Q.4 Almost all the candidates obtained the quadratic equation required in (a), but many 

candidates failed to determine the general solution required in (b).   It was 
disappointing to see the following ‘mathematics’ on some scripts; 

  2t(t – 1) = 1  therefore  2t = 1 or t – 1 = 1. 
The most common error was to find the solutions between 0 and 2π correctly but then 
fail to convert this into the general solution. 

 
Q.5  Most candidates obtained the required equation of the normal in (a).   Most 

candidates knew what had to be done in (b) but some made errors in finding the 
coordinates of Q, the most common error being to put x = 0 instead of y = 0.   Many 
candidates were unable to carry out the elimination necessary to find the equation of 
the locus of R. 

 
Q.6  Most candidates solved (a) correctly but it was disappointing to see so many 

candidates making errors in (b).   Common errors were the omission of the 
combinatorial terms in the expansion of 31 )( −− zz  and incorrect manipulation of the i 
in subsequent work.    

 
Q.7 Most candidates found correct partial fractions for f(x).   The intention in (b) was for 

candidates to use their partial fractions to find )(xf ′ and then to observe that this was 
the sum of two squared terms which could never be zero.   Some candidates, however, 
differentiated f(x) in its original form and then showed that the quadratic in the 
numerator had no real zeroes.   This method was, of course, given full credit but it 
was much more time-consuming than the expected one.   The graph of f was often 
inaccurate and the asymptote y = 0 was often missed.   Few candidates obtained 

)(1 Af − ; those who made any progress in (d) often obtained only part of the required 
region. 

 
Q.8 Most candidates obtained the correct values for the modulus and argument in (a), 

although some candidates gave 0 or 8tan 1−  as the argument.   Many candidates knew 
that finding the cube roots involved some sort of division by three but many made 
arithmetic errors. 
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Paper FP3 
 
General Comments 
 
The standard of the scripts was generally good with some excellent scripts. 
 
Comments on Individual Questions 
 
Q.1 This question was well answered by most candidates.   Some candidates drew the 

graphs correctly but then lost a mark by failing to explain why these indicated that the 
equation had just one positive root. 

 

Q.2  Many candidates showed that the integral reduced to θθdcosh 2∫ .but were unable to 
proceed any further.   Some candidates who managed to perform the integration 
correctly were unable to obtain the final answer, possibly not knowing how to 
evaluate hyperbolic functions on their calculator.    

 

Q.3  Some candidates made errors in differentiating 2/1−x  which led to incorrect 
subsequent work which was difficult to follow through.   Putting x = 8/9 led to two 
possible rational approximations for 2 , namely 324/229 or 229/162, both of which 
were accepted as correct. 

 
Q.4 It was disappointing to see some candidates offering a proof along the lines 
 

   xx 22 tanh1sech −=  
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            1 = 1 
   Therefore true. 
 

Candidates who used the result in (a) to solve the equation in (b) were generally more 
successful than those candidates who converted the equation into a quadratic equation 
in xe . 

 
Q.5  Most candidates realised that they had to use integration by parts to obtain the 

reduction formula although errors were seen in its application.   Solutions to (b) were 
often disappointing with some candidates evaluating 0I  incorrectly. 

 
Q.6  Many candidates solved (a) and (b)(i) correctly.   Solutions to (b)(ii) were, however, 

often disappointing with some candidates taking a page or more to try to evaluate the 
integral using all sorts of substitutions and trigonometric identities.   Candidates at 
this level are expected to integrate θθ cossin 4  at sight. 

 
Q.7  Polar coordinates are well understood in general by the candidature and (a) was 

generally well answered.   In (b), many candidates found the polar coordinates of Q 
correctly but only a few correct solutions to (b)(ii) were seen.   Most candidates failed 
to identify correctly the integral required to evaluate the area of the shaded region.  
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