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MATHEMATICS 
 

General Certificate of Education 2006  
 

Advanced Subsidiary/Advanced 
 
 

Principal Examiners: S.Y. Barham 
 E. Read 
 J.F. Reynolds 
 R.H. Thomas 
 
 
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 2626 75 46.2 
 
Grade Ranges 
 
A 58 
B 49 
C 41 
D 33 
E 25 
 
 
Unit  Entry Max Mark Mean Mark 
C2 3111 75 41.3 
 
Grade Ranges 
 
A 56 
B 48 
C 40 
D 32 
E 24 
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Unit  Entry Max Mark Mean Mark 
C3 1172 75 52.0 
 
Grade Ranges 
 
A 59 
B 50 
C 41 
D 33 
E 25 
 
 
Unit  Entry Max Mark Mean Mark 
C4 1931 75 42.7 
 
Grade Ranges 
 
A 55 
B 47 
C 39 
D 31 
E 23 
 
 
Unit  Entry Max Mark Mean Mark 
FP1 175 75 37.7  
 
Grade Ranges 
 
A 52 
B 45 
C 38 
D 31 
E 25 
 
 
Unit  Entry Max Mark Mean Mark 
FP2 169 75 45.6 
 
Grade Ranges 
 
A 51 
B 44 
C 37 
D 30 
E 24 
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Unit  Entry Max Mark Mean Mark 
FP3 105 75 48.0 
 
Grade Ranges 
 
A 52 
B 45 
C 38 
D 31 
E 25 
 
 
Unit  Entry Max Mark Mean Mark 
M1 1731 75 46.0 
 
Grade Ranges 
 
A 57 
B 48 
C 39 
D 31 
E 23 
 
 
Unit  Entry Max Mark Mean Mark 
M2 667 75 43.9 
 
Grade Ranges 
 
A 55 
B 46 
C 38 
D 30 
E 22 
 
 
Unit  Entry Max Mark Mean Mark 
M3 93 75 54.1 
 
Grade Ranges 
 
A 57 
B 49 
C 41 
D 33 
E 26 
 



 4

Unit Entry Max Mark Mean Mark 
S1 2053 75 46.3 
 
Grade Ranges 
 
A 57 
B 49 
C 41 
D 33 
E 26 
 
 
Unit Entry Max Mark Mean Mark 
S2 596 75 54.1 
 
Grade Ranges 
 
A 59 
B 51 
C 43 
D 35 
E 27 
 
 
Unit Entry Max Mark Mean Mark 
S3 79 75 54.4 
 
Grade Ranges 
 
A 59 
B 51 
C 43 
D 35 
E 27 
 
 
 
N.B. The marks given above are raw marks and not uniform marks. 



Paper C1 
 
General Comments 
 
Candidates found almost all the questions accessible, apart from question 6 which was 
generally poorly answered. 
 
Comments on Individual Questions 
 
Q.1 This question was, in general, well answered. However, in part (a), several candidates 

who had worked out the gradients correctly were then unable to give a concise 
explanation of why AC and BD had to be perpendicular. In part (d), some candidates 
wrote down an incorrect formula for the length of AE and did not seem to appreciate 
that the formula for the distance between two points is an application of Pythagoras' 
theorem.  

 
Q.2 Part (a) caused very few problems but in part (b), many candidates were unable to 

deal with 2 × √12 and √3 × √12.  
 
Q.3 Surprisingly many candidates had no idea of how to start this question while others 

thought that the gradient of the tangent was obtained by putting  0=
dx
dy . 

On the other hand, many candidates were able to get full marks.  
 
Q.4 Almost all candidates knew the condition for equal roots and most were then able to 

set up a correct quadratic in k. In part (b), the majority of candidates got the correct 
values for a and b but not all were then able to interpret their result to find the least 
value of the quadratic expression. 

 
Q.5 Not all candidates were able to use the remainder and factor theorems correctly and 

many made minor errors of computation when trying to simplify their equations. 
However, most of those who got the correct value for q were then able to proceed to 
factorise the expression correctly.  

 
Q.6 This was a most disappointing question. In part (a), candidates who used Pascal's 

triangle were more likely to get the correct expression for (a + b)4 than those who 
used the formulae for combinations. Substituting for a and b was in general poor. In 
part (b), some candidates did not remove powers of x from their equation while others 
did not square the 2.  

 
Q.7 Generally well done, but relatively few candidates actually write down 

dy =   Limit    δy  , 
dx     δx→ 0    δx 

or the equivalent. 
 
Many still seem to think that, at some stage, δx = 0.    
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Q.8 This question was well answered but only a minority were able to gain the final mark 
by writing down the correct interval for x.  

 
Q.9 Many candidates got full marks on this question. 
 
Q.10  This was another question where candidates were able to pick up the majority of the 

marks available. It was slightly worrying, however, that several candidates, having 

made an error earlier in the question, found that   02

2

=
dx

yd  at  

their 'stationary point' and thought that this was a sufficient condition for it to be a 
point of inflexion.  

 
 
Paper C2 
 
Q.1,2 Generally well answered.  Candidates are asked to check that their calculator is set in 

the correct mode when considering trigonometric questions: many answers were 
spoilt because the calculator was set in radian (and on a few occasions grad mode) 
mode rather than degree mode. 

 
Q.3 There was a mixed response to this question: many candidates were unable to write 

down the correct form of the cosine rule. 
 
Q.4 (a) As in previous years, many candidates failed to gain full marks for the 

bookwork question.  The following points should be noted. 
 
  (i) A series, rather than a sequence, should be written down. 
 
  (ii) The candidates must demonstrate convincingly that the Sum Sn is first 

reversed and then both expressions for Sn are added.  the following are 
minimum requirements for the award of marks: 

 
   1. 2Sn = 1 + (n – 1) d + ... for M1 mark 
 
   2. 2Sn = a + (n – 1) d + (a + (n = 1) d + ... + a + (n – 1) d gains 

M1, A1. 
 
 (b) A common mistake in this part was to write down the twentieth and thirtieth 

terms instead of the appropriate sums.  In such a case, candidates were often 
able to gain some marks on follow through. 

 
Q.5 This was found difficult for a number of reasons. 
 
 (i) There was some uncertainty in writing ar3 = 9ar instead of ar = 9ar3. 
 
 (ii) The elimination of a from one of the equations in (i) was beyond the 

capabilities of many students. 
 

 (iii) The determination of a from  2
1

=
− r
a , when r is known, was found difficult. 
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Q.6,7 Generally well answered. 
 
Q.8 (a) Candidates' answers continue to lack conviction. Whilst most answers 

contained useful correct statements such as x =  (or equivalent) the use 
of the law of indices was often unimpressive.  For example the statement 

xaa log

 
xnnxn aa aax loglog ==   

 
  uses the result to be established and indicates a lack of understanding. 
 
 (b) There were many good answers although (3x + 1) log 5 (to various bases) was 

often written as 3x + 1 log 5 with sometimes disastrous consequences. 
 
Q.9 (a) Generally well answered. 
 
 (b) (i) There was a general failure to realise that 
 

PT2 = PD2 – DT2

 
   and that the coordinates of T were not required. 
 
  (ii) Most candidates made reasonable attempt to find the equation of the 

circle. 
 
Q.10 Except for the weaker candidates, there were many good attempts at this question. 

However, the calculator was often used in degree rather than radian mode in the final 
calculation. 

 
 
Paper C3 
 
Q.1,2 Generally well answered. 

Q.3 (a) Whilst it was generally known that 

dt
dx

dt
dy

dx
dy

=   (or equivalent), sin 2t was 

often differentiated as cos 2t. 
 
 (b) Generally well answered. 
 
Q.4 (a) This part was either ignored or not well answered: there were few correct 

solutions.  The integration of e2x – 1 was frequently incorrect, e2x  − x or 

2

2xe being popular suggestions. 

 
 (b) Generally well answered.  However, candidates should be encouraged to draw 

attention to the change in sign of the function when claiming the existence of a 
root α between 1 and 2.  A similar remark applies to the proof that the derived 
answer is the value of α correct to five decimal places. 
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Q.5 (a) (i) Not well answered, 2)4(1
1

x+
  or  241

4
x+

 being popular answers for 

the differentiation of tan-14x. 
 
  (ii) The differentiation of ln often resulted in the appearance of the 

exponential function. 
 
  (iii) Well answered in general. 
 
 (b) A large number of candidates were unable to obtain the correct result for the 

following reasons: 
 
  1. incorrect use of the quotient rule, 
  2. faulty differentiation of sin and/or cos, 
  3. failure to realise that – sin2x – cos2x can be written as – (sin2x + cos2x) 

= – 1. 
 
Q.6 (a) The response to this question was disappointing. 
 

 (b) Many candidates were able to derive the critical values 
7
2  and 

7
8  (sometimes 

by the correct use of (7x – 5)2  9) but were unable to write down the final 
result.  Candidates should be discouraged from converting the question 
statement to the incorrect statement – 3 ≥  7x – 5 ≥  3 and arriving at the 

incorrect result (indeed meaningless statement) 

≥

7
8

≥
7
2
≥ x . 

 

Q.7 (a) Generally, there were noticeably more correct integrations of 
78

2
+x

 than of 

4)25(
7
+x

. 

 
 (b) The answers sin 3x or 3 sin 3x were popular suggestions for the integral of 

cos 3x. 
 

  A few candidates derived the correct answer 
3
1

−  for the definite integral and 

then argued that the integral represented an area so that the –ve sign should be 
omitted. 
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Q.8 (a) There was general success in differentiating.  However, most arguments 

concerning the positive nature of 1 + 2
1
x

.  The key point is that for real x, 2
1
x

 

is positive. 
  Few candidates that since f(x) is increasing the least value of f(x) occurs at the 

least values of x, i.e. when x = 1. 
 
 (b) Surprisingly, in view of the last comment above, candidates were able to write 

down the correct range of f. 
 
 (c) There were many good attempts at this part although there was a general 

failure to realise that x = −2 is not possible as it is contained in the domain of 
f. 

 
Q.9 There was general success in the sketching of y = ex.  Relatively few candidates were 

able to gain all the marks available for the sketching of y = 2ex – 1.  The most 
common error was to display the curve of y = 2ex – 1 as passing through the origin 
instead of the point (0, 1). 

 
Q.10 (a),(b) Well answered in general. 
 
 (c) A common error arising was the sketching of the complete parabola y = x2 – 1 

for y = f -1(x), no account being taken of the restricted domain of f -1.  Also, 
there were relatively few satisfactory sketches of y = f(x), even when follow 
through on the candidate's y = f -1(x) sketch was allowed. 

 
 
Paper C4 
 
Q.1 (a) Well answered. 
 
 (b) Clearly most candidates failed to realise that differentiation was required and 

integrated.  Since  was mentioned, it is a reasonable deduction that the 
candidates had not misread the question. 

)(xf ′

 
Q.2 Well answered in general although a noticeable number of candidates found the 

equation of the tangent instead of the normal. 
 
Q.3 Only the weakest candidates failed to make progress with this question. 
 
Q.4 (a) Generally well answered. 
 
 (b) There were very few correct answers.  There was a general failure to realise 

that the least possible value of 4 sin x + 3 cos x = 5 sin (x + 36.9º) is – 5. 
 
  Again, many candidates experience appeared to relate the rewriting of 

4 sin x + 3 cos x exclusively to the solution of equations, and used the result to 
solve an equation. 
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Q.5 There were many good attempts.  all but the weakest candidates realised that sin2x 
was to be written in terms of cos2x.  There was mixed success in the resulting 
integration. 

 
Q.6 (a) Only the weakest candidates were unable to make progress although division 

by –t-2 often proved difficult. 
 
 (b) Very few correct solutions were submitted.  Most candidates were unable to 

find the coordinates of A and B.  Even when those coordinates were found 
correctly, candidates encountered difficulty in demonstrating convincingly 
that PB = 2PA.  It is disappointing to observe the following statements at this 
level: 

 

  24
2 2

1
4

1 p
p

p
p

+=+ , 

 

  24
2 2141 p

p
p

p
+=+ . 

 
Q.7 (a) Only the weaker were unable to gain good marks for this part. 
 
 (b) It is encouraging to note that the majority of candidates realised that x was to 

be eliminated and that the integral should involve u only.  The integration of 

22
1
u

 was often incorrect, mainly because candidates often attempted to 

integrate 2u-2. 
 
Q.8 The more able candidates were able to provide completely correct solutions.  

However, the knowledge of some candidates related only to exponential growth or 

decay situations.  Thus, some candidates either considered the equation kx
dt
dx

−=  or 

considered the equation xk
dt
dx

−=  and, after correctly separating the variables, 

integrated 
x

1  as ln x . 

 
 Fortunately the majority of candidates used the results quoted in(b) to gain all three 

available marks in (c). 
 
Q.9 (a) Generally well attempted.  It should be noted that the statement 
 
  equation = i + 3j + k + λ (i + 5j – 3k) 
 
  does not represent an equation: the word 'equation' should be replaced by r. 
 
 (b),(c) Well attempted in general. 
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Q.10 The expansion of 2
1

8
1 ⎟

⎠
⎞

⎜
⎝
⎛ +

x  was often marred by some routine arithmetic errors.  There 

was a general failure to give the correct range of validity of the expansion, either by 
omission or by writing statements such as | x | < 1 or | x | ≤  8.  It should be noted that 

no credit was given for the incomplete but correct statement 1
8
<

x . 

 
 It should be noted that candidates were required to demonstrate convincingly that 

22
3

8
11

2
1

=⎟
⎠
⎞

⎜
⎝
⎛ +  to obtain full marks. 

 
Q.11 There was a mixed response to this question. 
 
 (a) About a third of the candidates did not attempt to answer the question. 
 
 (b) A significant number of candidates indicated little understanding of what was 

required. 
 
 (c) A minority of candidates displayed good or very good understanding of the 

topic. 
 
  Candidates in Category (b) often omitted the statements 
 
  b2 = 2k2 so that b2 has a factor 2,  
 
  before claiming that b has a factor 2. 
 
  Rounding off the proof by establishing a contradiction was often sketchy and 

unconvincing. 
 
 
Paper FP1 
 
General Comments 
 
Although some excellent scripts were seen, the overall standard was disappointing with a 
sizeable minority clearly not suited to an examination at this level.  The manipulative work 
was often careless and the presentation of proof by mathematical induction by some 
candidates continues to be poor. 
 
Comments on Individual Questions 
 
Q.1 Most candidates were able to sum the series correctly although the final answer was 

not always in factorised form.  Many candidates failed to realise that n(n + 1) was a 
factor of each term and they decided to 'multiply out'.  Having done this, it was then 
virtually impossible to factorise. 
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Q.2 Most candidates knew what had to be done but the presentation was often poor with 
some making algebraic leading to a wrong answer.  This is inexcusable in this type of 
problem where the final answer can be checked using the rules of differentiation. 

 
Q.3 The intention here was that candidates should obtain an expression for z and then 

simplify it.  It was unfortunate for some candidates that they immediately put z = x + 
y which led to intractable algebra.  Candidates at this level should be able to consider 
alternative methods before rushing into the first method that they think of. 

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

the roots were in arithmetic progression.  This led to some awkward numbers, making 
follow through difficult.    

 
Q.5 This question was reasonably well answered although some candidates made 

arithmetic errors in manipulating the matrices. 
 
Q.6 This question was well answered in general with only a few candidates multiplying 

the matrices in the wrong order.  Finding the locus of fixed points caused problems 
for some candidates who seemed unfamiliar with the notion of fixed points. 

 
Q.7 Most candidates knew what had to be done but in many cases the presentation was 

poor.  It was often not clear what was being assumed and what was being proved.   
Indeed, in several cases, it appeared that the result was assumed for  
n = k and for n = k + 1. 

 
Q.8 Solutions to this question were very often disappointing with candidates knowing 

what had to be done but making arithmetic errors in carrying out the row operations.   
Candidates at this level should be able to carry out a few row operations correctly but 
this was often not the case. 

 
Q.9 Solutions were often disappointing with some candidates even stating that 

    1

d
d −−−= xx

x
y  

 Even candidates who took logs often made a sign error in differentiating –xlnx. In 
(b)(i), most candidates failed to spot that the easiest method would be to differentiate 

x
y

y d
d1 .  In (b)(ii), few candidates realised that it was immediately obvious that the 

stationary point was a maximum because  x, y are positive and 
x
y

d
d  = 0. 

 
Q.10 Many candidates were able to express u and v in terms of x and y correctly but 

attempts at elimination often failed even though this was a fairly straightforward 
process.   
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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 This question was well answered by most candidates. 
 
Q.2 The most common error here was finding an incorrect argument for i ; 0 and π/4 were 

seen although such candidates who then proceeded to find cube roots correctly were 
allowed follow through. 

 
Q.3 Most candidates realised that f(x) had to be differentiated although not all candidates 

chose the quickest way to do this, namely to express f(x) as .  Some 
candidates treated  as a product and others expressed f(x) in partial fractions, 
wasting valuable time.    

13 )( −+ xx
)1( 2 +xx

 
Q.4 Completion of the square caused problems for many candidates with the and  

terms giving rise to many algebraic errors.  Most candidates knew how to locate the 
foci and directrices although some forgot to translate these. 

22x 2y−

 
Q.5 Most candidates found the correct equation for t but in solving this, many lost the t = 

0 root.   In addition to this, many candidates failed to give the general solution. 
 
Q.6 In (a), the presentation of proof by induction was generally poor.  It was not always 

clear what was being assumed and what was being proved.   In (b), some candidates 

solved the wrong problem by putting z = cosθ + isinθ, expanding 
51
⎟
⎠
⎞

⎜
⎝
⎛ −

z
z and 

obtaining an expression for  in terms of sinθ, sin3θ and sin5θ, for which no 
credit was given. 

θ5sin

 
Q.7 Most candidates found the correct partial fractions but the subsequent integration was 

often disappointing.  Some candidates integrated 
4

1
2 +x

 incorrectly as and 

many arithmetic errors were seen in the substitution of the upper and lower limits. 

)1ln( 2x+

 
Q.8 Many candidates showed correctly that the x coordinates of A and B satisfied the 

equation  
    0144)1( 2222 =−+−+ mxmxm
 

 13



 Candidates were then expected to find the x coordinate of the midpoint of AB by 
using the formula for the sum of the roots of a quadratic equation.  It was 
disappointing to see that the majority of candidates failed to do this, instead  finding 
the two roots involving an awkward square root and then add these.  Consequently, 
errors were seen in the determination of the coordinates of the midpoint although the 
fact that these were given in the question allowed candidates to proceed to (b).  The 
elimination of m caused problems for some candidates who sometimes took several 
pages going nowhere. 

 
 
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 although some obtained the 

result in (a) by simply adding the standard results 
1sinhcosh and sinhcosh2cosh 2222 =−+= xxxxx . 

 
 This, of course, was given no credit. 

Q.2 Candidates at this level should know that, for this substitution, 21
d2d
t
tx

+
=  so it was 

disappointing to see so many candidates having to derive this result and making errors 
along the way. 

 
Q.3 Most candidates knew what had to be done but some made errors in the 

differentiation.   For example, some candidates wrote incorrectly that 

   
x

x
x sec

1)sec(ln
d
d

=  

 
 In (b), some candidates completely ignored the instruction and used the Newton-

Raphson method to solve the equation. 
 
Q.4 Parts (a) and (b) were well done in general although in (c), the integration of 

cos(θ/2)(1 + cosθ) proved to be beyond the capabilities of some candidates. 
 
Q.5 Many candidates were able to use integration by parts twice and obtain the reduction 

formula.   In (b), however, many candidates evaluated  incorrectly as either 0 or 1. 0I
 
Q.6 In (a), it was disappointing to see some candidates evaluating the area incorrectly 

using   Part (b) was generally well done, the most common error being 

incorrect differentiation of  tanhθ and cotθ. 
∫ .dsinh θθ
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Paper M1 
 
General comments 
 
This was an assessable paper of standard and length commensurate with previous papers on 
this syllabus.  Many candidates gained very high marks and there were fewer than the usual 
number of candidates in the single figures.  All the questions were generally well done, with 
perhaps question 6 (on moments) proving marginally more challenging to many. Not many 
candidates gave the correct answer for question 3(b) or 8(b), which fortunately only carried 
one mark each, and the last three marks of question 9 were awarded very infrequently indeed. 
 
Comments on Individual Questions 
 
Q.1 Good generally.  The common error was one of sign. Candidates did not seem to 

realise which direction they have taken to be positive after writing down the equation 
of motion R − 6g = 6a, i.e. upwards is positive and so failed to use the correct value 
for the acceleration when calculating the value of R in each of the stages. Those who 
use the direction of motion as positive were generally more successful in this 
instance. 

 
Q.2 This was probably the most highly scored question on the paper and candidates did 

not have much difficulty.  Some marks were lost unnecessarily because of the lack of 
care in marking all the available information on the sketch, labelling the axes and 
defining the units.  There were some numerical errors in part (c) and some candidates 
had forgotten the formula for the area of a triangle. 

 
Q.3 Part (a) was well done though some candidates included the weight of the object in 

the equation of horizontal motion.  There were a variety of incorrect answers to part 
(b), the most popular two being the value of the limiting friction or 38.8 N, this being 
the answer  obtained when T = 45  was  substituted  into the  equation of  motion    
T – F = 20 × 0.31. 

 
Q.4 Well done generally with some sign errors in the equations of motion and numerical 

errors in solving the equations simultaneously.  Many candidates forgot to find the 
tension after finding the acceleration. 

 
Q.5 In part (a), many candidates only found the time taken to reach the top of motion. 

This gained no marks as no method for answering the question had been 
demonstrated.  Others went on further to find the time taken to return to the point of 
projection from the top of motion.  Unfortunately many mistakes were made and 
candidates ended up with a different value to that obtained for the motion upwards.  
There were also lengthy calculations done to obtain the velocity when the particle 
returns to the point of projection.  Even when done correctly, this only carried one 
mark. 

 
 In part (c), many candidates failed to answer the question which asked for the speed. 

Some probably thought that finding the velocity was sufficient, while others clearly 
did not know what the speed was.  Another common mistake was to assume that the 
particle has velocity zero when t = 0, which was obviously incorrect. 
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Q.6 This is a standard question on moments and it is difficult to account for many 
candidates' poor performance.  There were numerous numerical errors.  Some 
candidates left out the weight of the rod, while others neglected gravity in the moment 
equation, though not on their diagrams nor in the resolution equation. 

 
Q.7 Questions on collisions are generally well done and this one is no exception.  In part 

(b), some candidates inexplicably concluded that the balls did collide again in spite of 
contrary evidence in their calculations and the statement in the question.  In part (c), 
there was widespread misconception of the application of Newton's Experimental 
Law in this situation and more often than not, a sign error led to an incorrect answer. 

 
Q.8 In part (a), most candidates had the correct overall method.  Mistakes were generally 

with the centre of mass of the triangle BCD.  Either the candidate did not know where 
the centre of mass was located, or they were unable to calculate it with reference to 
AB and AE.  There were a variety of responses for part (b) but few correct ones.  
Typically, candidates subtracted their answer in (a) from 6 cm or made a guess at the 
answer. 

 
Q.9 Many candidates were able to calculate the magnitude of the friction involved gaining 

3 marks.  Some went on to calculate either the greatest or the least possible value of 
the tension gaining another 3 marks, but very few managed to calculate both.  The 
usual problems were in evidence, i.e. sin/cos errors, omitting the component of weight 
down the slope and failure to realise that the acceleration is zero when the body is in 
equilibrium. 

 
 
Paper M2 
 
General comments 
 
Most of the questions on this paper were assessable to candidates, though some questions on 
this paper proved to be slightly more challenging than anticipated.  In particular, in question 
5 on projectiles, the fact that the stone was projected at 45 degrees seemed to have challenged 
the understanding of the majority of candidates.  Question 8 on vertical circular motion was 
not entirely standard and required some understanding of the concepts rather than the 
regurgitation of standard equations. There was some evidence that some candidates were not 
completely familiar with the concepts in circular motion and some candidates did extremely 
well in the early part of the paper but gained hardly any marks in the last two questions. 
 
It was pleasing to see a number of scripts which gained full marks, though there was still a 
small number who gained very few marks on this paper. 
 
Comments on Individual Questions 
 
Q.1 Part (a) was generally well done with the usual crop of errors such as missing out 

forces in the equation of motion.  In contrast, part (b) proved difficult as most 
candidates did not realise that they needed to apply Newton's second law to either the 
car or the trailer separately.  Even those who did usually included extra forces, or 
omitted essential ones. 



Q.2 Many candidates went to the trouble of integrating the velocity vector and got the 
correct answer for the displacement vector, but some then forgot the constant of 
integration.  There were some very curious and incorrect attempts at part (b). 

 
Q.3 Generally candidates scored highly on this question.  In part (c), many simply found 

the force using F = ma but did not go on to use it to calculate the power. 
 
Q.4 Candidates who realised that energy considerations was the right approach did well 

on this question and gained at least two marks for either a correct potential energy or 
elastic energy, though those who did not, gained no marks at all.  A common error is 
using the wrong height when calculating the potential energy. 

 
Q.5 Many candidates were able to derive, usually correctly, the two equations 
   120 = Vtcos45 
   41.6 = Vtsin45 – 4.9t2, 
 but were unable to eliminate one of the variables.  Many candidates were able to work 

backwards to obtain the correct velocities needed for part (b) and went on to gain all 7 
marks. 

 
Q.6 In part (a), most candidates knew to differentiate the position vector with respect to t 

to find the acceleration.  However, it was disappointing to see so many sign errors and 
the incorrect use of the function of a function rule.  Those who made minor errors 
were able to gain full marks in part (b) which was well done generally.  In part (c), 
most candidates did square and add the coefficients of i and j but there were many 
errors.  In particular, there was the failure to square the coefficients of sin/cos3t, and 
the failure to realise that sin23t + cos23t = 1. 

 
Q.7 This was a good question for the majority of candidates.  The most common mistake 

was resolving in the direction of the string and omitting the effect of the acceleration 
towards the centre of motion which has a component.  Those who resolved vertically 
and horizontally were generally more successful. 

 
Q.8 A great many candidates showed signs of fatigue on reaching this question and some 

seemed unfamiliar with the mathematical concepts required. 
 
 
Paper M3 
 
General comments 
 
This paper did not seem to have caused most candidates any difficulties and would seem to 
be of the correct level of difficulty and length.  There were only a small number of candidates 
(less than 100) for this paper.  Nevertheless, the full range, from the single figures to full 
marks, was obtained.  Most candidates showed a good grasp of the mathematical concepts, 
which they were well able to apply to the requirements of the questions.  
 
Comments on Individual Questions 
 
Q.1 Some candidates did not seem to be familiar, or had forgotten that x

vva d
d= .  However, 

they were able to go on and gain the last 4 marks for part (c). 
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Q.2 This question was generally well done.  A few candidates had difficulties writing 
down the complementary function from a solution of the auxiliary equation which 
was complex.  A handful tried to find the constants in the complementary function 
using the given initial conditions before finding the particular integral.  Some 
candidates lost the last two marks by their inability to differentiate the general 
solution correctly. 

 
Q.3 Parts (a) and (b) were reasonably well done.  The main errors were the usual ones of 

omitting the minus sign in the differential equation or assuming that the constant of 
integration is zero, or even forgetting it altogether.  Not many candidates were able to 
give a totally coherent explanation for their answer in part (c). 

 
Q.4 This straightforward question on Simple Harmonic Motion was by far the best scoring 

question on the paper and a pleasure to mark!  The formula for maximum acceleration 
was not as well known as the other formulae but most candidates were able to derive 
it in the examination. 

 
Q.5 This was a generally well done question.  On the whole, candidates were more 

successful in part (a) than part (b). 
 
Q.6 Almost everyone knew that the question required resolving vertically and horizontally 

and taking moments about a chosen point.  However, some candidates were very 
inefficient in finding perpendicular distances resulting in numerous errors.  Then there 
were the usual double counting and omission of forces, but no surprises. 

 
 
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.  As in other recent examinations, the most disappointing response 
was seen in Question 8 on continuous distributions.  The use of tables still causes problems 
for some candidates with many instances of the incorrect use of adjacent rows or columns. 
 
Comments on Individual Questions 
 
Q.1 This question was intended to be a straightforward introduction to the paper and many 

candidates solved it correctly.  It was disappointing to find that some candidates 
treated it as a 'with replacement' problem and others obtained probabilities which did 
not sum to 1. 

 
Q.2 Solutions to this question were generally good.  Candidates who drew a Venn 

diagram were generally more successful than those who attempted to solve the 
problem algebraically. 

 



Q.3 Most candidates were able to show that the mean of Y was 16.  Calculation of the 
variance, however, caused problems for some candidates who failed to appreciate that 
the variance of X was also 4.  Some candidates simply wrote 'Var(Y) = 16' for which 
no credit was given.  Some strange solutions to (b) were seen, with some even 
suggesting that Y could not have a Poisson distribution because the mean and variance 
were equal. 

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

used a calculator in (a)(ii).  Some candidates misunderstood the terms 'more than' and 
'less than' and in (b)(ii) some candidates missed out the probability of the value zero. 

 
Q.5 This question was well answered by most candidates.   In (b)(ii), the intention was to 

compare P(A⎜DY), P(B⎜DY) and P(C⎜DY).  Some candidates, however, compared 
P(A∩DY), P(B∩DY) and P(C∩DY).  This was accepted for full credit although it is 
not really a complete method. 

 
Q.6 In (a)(ii), some candidates stated that the standard deviation was 8 although this was 

actually the variance.  In (a)(iii), a common error was to state that P(8 ≤ X ≤ 12) = 
P(X ≤ 12) – P(X ≤ 8).  Similarly in (b), it was not uncommon to see 'less than 10' 
misinterpreted as 'less than or equal to 10'.  Some candidates solved (a)(iii), usually 
correctly, by summing the individual probabilities.  This is not recommended since it 
is time-consuming and liable to arithmetic error. 

 
Q.7 The intention in (a) was to show that 15k = 1 from which the stated result followed.   

Some candidates verified the result by putting k = 
15
1  and showing that the resulting 

probabilities summed to 1.  This was accepted on this occasion.  Some candidates 
evaluated  and called this the variance.  In (c), as in previous papers, some 
candidates fail to realise that 5 and 1 can occur in two ways but 3 and 3 can only 
occur in one way. 

)( 2XE

 
Q.8 The response to this question was the most disappointing of all.  Many candidates fail 

to distinguish between the cumulative distribution function F and the probability 
density function f.  Consequently, many solutions to (a) were seen which, incorrectly, 
involved integration.  In (b), most candidates found f(x) correctly but even then many 
candidates evaluated E(X) as ∫ xxxF d)(  instead of  ∫ 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 Questions 5 and 6.  In some cases, the interpretation of a  p-value 
tends to be somewhat vague – candidates are recommended to use the guidelines in the 
specification.  Also, when a conclusion is required in context, it is not enough to state 'accept 
H0 '.  It is important that candidates should be able to give conclusions in context – this is of 
course an important part of Assessment Objective 3.   Several solutions to Questions 1 and 7 
tended to suggest that the statistics menu on a calculator had been used to solve the problem.  
This is a dangerous strategy that gives no opportunity for the award of method marks if an 
incorrect answer is obtained.    
 
Comments on Individual Questions 
 
Q.1 This question was well answered by most candidates, the most common errors being 

either to omit the 10  in the standard error or to use the wrong z-value 
 
Q.2 This question was well answered by many candidates.   The most common error was 

an inability to solve correctly the simultaneous equations for a and b.  
 
Q.3 This question was well answered by many candidates.  In (a), the most common 

errors were in (ii) where some candidates gave the solution as 23 – 2.326 × 1.8 
instead of 23 + 2.326 × 1.8 and others did the calculation for male dogs instead of 
female dogs.  Part (b) was well done although some candidates gave the 
complementary probability 0.031 as their answer. 

 
Q.4 In (a), most candidates calculated the probability of  a single crash correctly but many 

failed to realise that this had to be raised to the fifth power.  Part (b) was well 
answered. 

 
Q.5 In (a), some candidates used a normal approximation to find the p-value but this was 

not accepted on the grounds that the mean was not large enough.  In (b), some 
candidates used incorrect continuity corrections and others failed to interpret their 
result in context.   A question asked in context needs to be answered in context. 

 
Q.6 Solutions to (a)(i) were generally good.  However, in (a)(ii), many students thought 

that the wrong conclusion was to accept the alternative hypothesis whereas it was 
actually to accept the null hypothesis.  In (b), as in Question 5, incorrect continuity 
corrections were seen and some candidates failed to state their conclusion in context.  

 
Q.7 This question was reasonably well answered by many candidates although some 

seemed to be unaware that the standard error of the difference of means is 
nm
11

+σ .   

Some candidates failed to multiply the p-value by 2 to allow for the two sided 
alternative hypothesis. 
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Q.8 In (a), very few correct statements of the Central Limit Theorem were seen.  The most 
common misunderstanding was that, for large n, the actual distribution as opposed to 
the distribution of the sample mean is approximately normal.  Part (b) was well done 
by many candidates with some deciding to find the probability that the sum of the 50 
observations exceeded 150 which is a correct alternative approach.  Most candidates 
did not use a continuity correction but were not penalised for this. 

 
 
Paper S3 
 
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, although some wasted time by 

listing the possible samples as permutations rather than combinations. 
 
Q.2 This question was well answered by many candidates.  In (b), many candidates 

realised that one reason for the confidence interval being approximate is that an 
estimated value of p is used instead of p itself but few realised that another 
independent reason is that a normal approximation is being used. 

 
Q.3 The most common source of error in this question was in finding the standard error of 

the difference in means.  Some candidates used an incorrect formula while others 
made arithmetic errors. 

 
Q.4 Yet again in (a), to find the unbiased estimate of , 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 can lead to rounding error.   As recommended in previous 
reports, the quickest method is to evaluate 

2σ

    
( )

)1(1
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 In (b), a majority of candidates failed to realise that since the sample was small and 
the variance was estimated, the Student's t-distribution should be used to assess the 
significance of the test statistic. 

 
Q.5 Questions on this topic are usually well answered and this was no exception.  Most 

candidates were able to estimate βα  and  successfully with the most common errors 
being incorrect evaluations of one or more of the Σ terms.  In (d), candidates who 
gave an answer 'Accept ' were given no credit on the grounds that a question 
posed in context should be answered in context.  

0H

 
Q.6 Parts (a) and (b) were well answered by many candidates.  In (c), however, some 

candidates made algebraic errors in finding the variance of W.  Many candidates 
failed to realise, in spite of the hint at the end of the question, that the minimum value 
of W could be found by differentiation. 
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