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General  
 
The paper was accessible to all candidates and overall there were some strong performances. Each 
question proved to be accessible with later parts challenging the most able candidates. Qu 2(c) and 
Qu. 5(d) were found to be the most discriminating on the paper. The quality of the sketches of the 
probability density function in Qu 4(b) was generally poor. It was pleasing to see that the 
conclusions to the hypothesis tests were generally given in context.  
 
Report on Individual Questions  
 
Question 1 
 
Part (a) proved to be a good start to the paper with most candidates earning both marks. Both 
methods, using the cumulative probability tables and the formula for Poisson probability, were seen 
frequently. The most common error was to use P( 6)H ≤  on its own. Some candidates made an 

error by writing down 
4 46
6!

e−

rather than 
4 64
6!

e−

thus losing marks. 

Part (b) was also a good source of marks for a majority of candidates. Incorrect methods, however, 
were seen surprisingly often: P( 7) P( 3)J J≤ − ≤ and even P( 6) P( 3)J J≤ − ≤ . Some tried to 
square the probability resulting from a Po(4) distribution rather than using Po(8). 
 
A substantial majority of candidates scored all five marks in part (c). Marks lost in this part were 
mainly due to using a 29.5 instead of 30.5 or no continuity correction at all. On some occasions 
candidates forgot to use “1 – ...”. 
 
Part (d)(i) caused the most problems for this question. Irrelevant statements concerning the mean, np 
and 𝜆𝜆  were frequently seen. Some candidates just wrote ‘it’s large’ without specifying that the 
probability is large. 
 
In part (d)(ii), a few candidates failed to implement the helpful advice printed in the question 
relating to the bold “not”. A majority of the remainder scored the three marks available, although a 
few scripts were seen where the incorrect probability P( 5)L ≤ was used. 
 
Question 2 
 
Part (a) was a routine question testing Binomial probabilities. Full marks were scored by a 
substantial majority. Most candidates worked with the cumulative probability tables for both parts, 
with only a minority using the formula for Binomial probability in (i). 
 
Many confident solutions to part (b) were seen. Candidates adopted a clear strategy for the 
hypothesis test which was then implemented accurately. It was notable that a large proportion of 
candidates finished with a completely correct conclusion in context.   
 
Understanding the context of part (c) made this part one of the most discriminating on the entire 
paper. Of those who made some progress, most realised the necessity of calculating the new 
probability of more large eggs than small, but some simply used the value of 0.45. Many candidates 
seemed not to understand that what was required statistically was the calculation of expected 
values, and were confused by the non-standard context. A common error was to subtract the cost of 
the supplement twice. Those who found two expected values then usually came to the correct 
conclusion.  



 

Question 3 
 
Once correct expressions were obtained in this question, candidates made good progress and 
showed good manipulation of algebra. Nearly half of candidates achieved full marks on question 3. 
 
Most candidates earned the single mark in part (a), but some took many stages of working to get 
there. 
 
Again, many fully successful answers to part (b) were seen. Inevitably, errors were seen in algebraic 
manipulation, but these were generally rare. Candidates are reminded to make their methods clear 
so that method marks can be scored when answers are incorrect. Although the most common 
method used by candidates was to use 2 2E( ) Var( ) [E( )]T T T= + , those opting for an integration 
attempt, were equally successful. The latter method required more attention to detail with the 
algebraic manipulation. A continued common error is those candidates who omit the square on the 
E( )T term.  
 
The overall response to part (c) was excellent, with a high proportion of candidates scoring full 
marks. The only minor error seen was those using 1 P( 20)X− ≤ . 
 
 
Question 4 
 
Part (d) was the most discriminating part of this question, but overall a good standard of responses 
were seen here. 
 
In part (a) most candidates were not only familiar with the relevant theory and techniques, they also 
responded appropriately to the ‘show that’ instruction by giving a clear and fully detailed solution 
which lead to the required answer. Most integrated both parts of the density function, but a small 
number recognised that the function corresponding 1 2t≤ <  was a rectangle.  
 
The sketches in part (b) were disappointing. Very few candidates obtained the correct shape for both 
parts of the probability density function. Many candidates drew two straight lines. Some candidates 
were familiar with the correct general shape for the curved part, but they assumed that the density 
function started at its maximum. Other candidates realised that the right-hand end point of the 
straight line had a different vertical co-ordinate to the left-hand end point of the curve, but joined 
these two points with a solid vertical line. It was rare for candidates to score both marks in part (b). 
 
In part (c), a significant number of candidates wrote down an incorrect answer of 2 or 3 without 
showing any working or offering any explanation. Some candidates appeared to be basing their 
conclusion on an incorrect sketch in part (b). The mark allocation in this part indicates that some 
work will be required. There were, however, a substantial majority who knew the correct strategy, 
i.e. solve 'f ( ) 0t = . This almost always led to the correct answer. A few candidates went further than 
required by differentiating twice in order to confirm that their answer did in fact correspond to a 
maximum value of the probability density function. 
 
Many strong attempts at part (d) were made, but only the most able candidates went on to complete 
the question with full accuracy including giving the entire answer in terms of t. A majority of 
candidates used definite integration for both regions. A large number, however, forgot to add F(2) 
for the part of the cumulative distribution function corresponding to 2 4t≤ < . Even though this is a 
routine type of question, candidates still often neglect to deal with the second part of the probability 
density function. Some otherwise excellent responses lost the final mark due to mixed lettering in 



 

their final answer. 
 
Many correct responses to part (e) were seen, mostly using the standard method 1 – F(3). Other 
candidates successfully used the alternative approach of starting again by integrating the density 
function between 3 and 4. Some candidates evaluated F(3) but failed to subtract it from 1. 
Candidates with an incorrect 3rd line to part (d) were able to score the first of the two marks for part 
(e), but only if their method was shown. It was not uncommon for candidates to write a final 
(incorrect) answer without showing the details of the substitution of 3 into their (incorrect) 3rd line, 
losing one mark in the process. 
 
 
Question 5 
 
This question was the most demanding question on the entire paper with just over 10% of 
candidates going on to achieve full marks. 
 
A large number of correct critical regions were seen in part (a). However, this was not universal. 
Errors in detail sometimes resulted in 8X ≥  for the upper tail. More serious errors were conceptual: 

0, 9X X= =  suggests confusion between a critical region and a critical value while 0 9X≤ ≤ and 
1 8X≤ ≤ both suggest confusion between a critical region and an acceptance region. Many continue 
to give CRs as probability statements. 
 
A majority of candidates were able to obtain the correct 'actual significance level' in part (b). 
Though again there seemed to be some confusion amongst weaker candidates as some went on to 
do 1 – their probability.  
 
While many candidates answered part (c) correctly, elsewhere some serious misconceptions were 
apparent, for example: “6 not in CR: does not support Chris's claim”. 
 
The most problematical part of the question was (d). There seemed to be a significant number of 
scripts with no attempt at (d). It was not uncommon for candidates to score only the first M1 for a 
correct probability inequality (although an equation was allowed). Some candidates could not 
identify a correct version of this probability statement, and rarely made any progress at all. The 
standard method required solution of the exponential inequality (or corresponding equation) 𝑒𝑒−

2n
9 <

0.1, the preferred method being the use of logarithms leading to −𝜆𝜆 = −2n
9

< −2.3025. ... Some 
candidates believed only values from the ‘tables’ could be used and hence went on to round 
2.3025... upwards, leading to 𝜆𝜆 = 2.5. The parameters of Poisson (and Binomial) distributions do 
not have to conform to the limited set of values used in standard tables. Furthermore, in this case 
tables are not even required, since no more probabilities need to be calculated. Despite all the 
problems that were witnessed, there were some excellent solutions using a correct approach, 
accurate calculations and a fully-detailed yet concise method. 
 
Most candidates were familiar with the requirements of a standard significance test. The only 
serious problem in part (e) was a lack of contextual detail in the final conclusion, but on the whole 
this was well answered.  
 
 
 
 
 
 



 

Question 6 
 
There were many good attempts at the final question on this paper and nearly 40% obtained full 
marks here. 
 
The demand in part (a) required candidates to use algebraic integration and this instruction was 
missed by a significant minority. These candidates unfortunately scored no marks in part (a). Some 
evaluated 2E( )X  correctly and then stopped, scoring two marks out of four. Others used the correct 
variance formula but obtained an incorrect value of 2E( )X meaning that both accuracy marks were 
lost. 
 
There were two types of method for part (b). Some candidates evaluated one or more integrals of 

the form f ( )d
b

a
x x∫  for suitable values of a and b. Many neglected to include the probability from the 

second line of the probability density function arriving at an incomplete solution. It was not 

uncommon to see the integrals
11
3 1

40.5
dx∫  or 

11
3 21

80.5
( 2 1)dx x x+ +∫  neither of which plays any part in a 

correct strategy since two separate integrals with different integrands are needed to determine the 
required probability using this method. 
 
The second approach consisted of finding the cumulative density function F(x) first and then 
evaluating F(x) for suitable values of x. For those opting for this method, full marks could only be 
gained from correct cumulative distribution functions. Many candidates arrived at cumulative 
distribution functions which lead to negative probabilities and should have realised that an error had 
been made.  
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