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General 

 

Students were generally well prepared for the demands of this paper with many strong performances seen. Q5 

was the most discriminating on the paper followed by Q3. Questions involving chi-squared tests remain a 

strong topic for students at all levels. Students should be advised to comment in the context of the question not 

only when completing a hypothesis test but when referring to assumptions required to carry out the tests. 

 

 

Question 1 

 

Part (a) was answered well by the better students. Most were able to give one correct condition, but many 

failed to give two. Common incorrect answers included a comment about tied ranks or saying that the 

distributions were normally distributed. 

 

Part (b) was answered well by many students. Some students lost marks for either stating their hypotheses in 

words or not in terms of rho. Occasionally incorrect critical values were stated, which was usually the value 

for a one-tailed test rather the required two-tailed test critical value. 

 

Part (c) was again answered well by many students. Same as part (b) some students lost marks for incorrect 

hypotheses or an incorrect critical value, although this was seen less than part (b). 

 

 

Question 2 

 

This question was accessible to many students with the majority scoring full marks. 

 

In part (a) the vast majority of students were able to calculate all three expected values accurately. 

 

In part (b) most students stated the hypotheses correctly. The common error was giving the null and alternative 

hypotheses the wrong way round. Other errors seen include stating an incorrect value for the degrees of 

freedom or failing to contextualise the conclusion. 

 

 

Question 3 

 

Part (a) caused some students difficulty. Some just repeated the information given in the stem that μ and σ 2 

were unknown and scored no marks. 

In part (b) many students were able to state or use 1 2E( ) E( ) E( )S a X b X= +  and get to 
46

E( )
35

S =   

 

However, some students did not go on to state that this was not equal to μ and so lost the final A mark. 

 

Part (c) was answered well by the vast majority of students. 

 



 

Part (d) was answered well with many students just correctly writing the required equation in a and b. The 

common error here was to forget to equate 1 2E( ) E( )a X b X+  to μ 

 

Part (e) caused some students difficulty and careless algebraic errors were seen. Students should be encouraged 

in show that questions to ensure they have sufficient working shown. 

 

 

Question 4 

 

In part (a) those students that realised that they could use the area under the graph usually did so with a high 

degree of success. Other approaches involved integration and many students were able to do this successfully. 

Again, as this was a show that question students need to ensure that they provide sufficient working so that all 

the available marks can be awarded. 

 

Part (b) of this question proved to be very accessible to students. Many were able to correctly state both 

hypotheses, The expected values were generally calculated correctly with only a few using the incorrect end 

of the pdf or a discrete uniform distribution. Mostly correct calculations and conclusions in context followed. 

 

 

Question 5 

 

Parts (a) and (b) were good sources of marks with most students correctly calculating the required confidence 

intervals. Students should be encouraged to not round the required z values as this could affect the final result. 

 

Part (c) proved to be a good discriminator with the most able students able to gain full marks. At the other end 

of the spectrum students continue to make errors in finding the mean and variance. A common error was that 

students did not realise that they were dealing with the distribution of sample means which resulted in errors 

in the calculation of the correct variance. Students generally struggled to identify the regions in which the two 

confidence intervals overlapped and so made very little progress here. Common error included finding 

P( 0)x y−   or P( 0)x y−  . Even better students who found a correct region often lost marks as they failed 

to realise that there were 2 regions in which they overlapped. 

 

 

Question 6 

Part (a) was answered well by the vast majority of students with many scoring full marks for calculating   

and   correctly. 

 

In part (b) many students were able to correctly state the hypotheses in terms of μ. Many students were able to 

find a correct test statistic, but a common error was to use an incorrect standard error. Some students lost marks 

due to failing to provide the critical value to at least 4 decimal places, often stating z = –1.645 instead of –

1.6449 or better. Most students made the correct decision to reject H0, but some still don’t provide a contextual 

conclusion. 

 

Parts (c) and (d) proved to be a challenge to students. Many students in part (c) seemed to think that was 

necessary to assume a normal distribution and failed to realise that large samples allow the central limit 



 

theorem to be applied. In part (d) many stated that we need to assume that  2 2s =  but missed the fact that 

this was needed in both groups. A common incorrect answer was that the samples needed to be independent. 

 

 

Question 7 

 

This question was answered well by the vast majority of students. The probability in part (a) was a 

straightforward 4 marks for most students. Common error included an incorrect calculation for the variance of 

the normal distribution. 

 

Again, in part (b) the calculation of the variance caused some students issues often writing 241 + rather than 

241 3+ . Most were able to standardise and equate to a correct z value but some students had z values that 

were incompatible with their standardisation e.g. 
2

9
0.7

41 3

−
=

+
and, whilst this led to a correct answer, the 

final A marks was not awarded. 
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