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Question 10 (d)

Examiners’ report

(d) Give a statement about a probability to explain the meaning of the value 0.7155 in the table

below.

Critical values of Pearson’s product-moment correlation coefficient

2]

1-tail test 5% 2.5% 1% 0.5%
2-tail test 10% 5% 2% 1%
10 0.5494 0.6319 0.7155 0.7646
11 0.5214 0.6021 0.6851 0.7348
! 12 0.4973 0.5760 0.6581 0.7079
13 04762 0.5529 0.6339 0.6835

Very few candidates scored either mark in this part. Many gave a (valid) explanation of the meaning of
this value in the context of hypothesis testing (as in part (a)) but did not provide a statement about
probability as required. Others confused the values in the table as probabilities rather than critical values.
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Question 11 (a) (i)

11 The chart below represents the percentage increases (PI) in the numbers of employees using four
different methods of travel to work from 2001 and 2011, in five different Local Authorities (LAs)

in Wales.
Method of transport
Local Authority Work mainly Undergr({und, _ Driving a car
at or from metro, light Train or van
home rail, tram
Caerphilly
Merthyr Tydfil
Neath Port Talbot
Rhondda, Cynon, Taff
The Vale of Glamorgan

Key: | -10% < PI <+10% |+10% < PI <+30% +30% < PI <+50% +50% < PI <+90% +90% < PI

(a) (i) State, with a reason, which of the four methods of transport probably had the greatest
overall percentage growth in these LAs between 2001 and 2011. [1]

Overall, this question was better answered than the equivalent question in 2023. As in previous years,
candidates needed to give reasonably precise responses that address the question in context. Generic
facts or irrelevant information were not given marks.

In part (a)(i), most candidates provided an acceptable answer, with sufficient justification. Some
responses would have benefited from being more specific - and some candidates appeared not to have
noted that the Underground/Metro category had a higher percentage increase in one LA.

Question 11 (a) (i)

(ii) Explain why your answer to part (a)(i) is not definite. [1]

This part was also well answered, with many candidates providing an acceptable reason. Some
candidates did not show full understanding of the relevance of sizes for combining percentage increases,
and others gave irrelevant facts (e.g. referring to other categories not included in the chart). Generic

r

statements such as “because the data is grouped” were not sufficient to gain the B1.it!

[l
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Question 11 (b)

(b) A student suggests that the chart can be used to estimate the total percentage change for these
methods of transport in each individual LA.

Give two reasons why the student is likely to be wrong. [2]

Fewer candidates scored full marks here than in part (a), although many scored at least 1. Most gave a
point referencing the width of the ranges or the fact that exact ranges are not known, but many did not
make a sufficiently specific second point. Some confused what the chart shows and suggested that the
size (or relative population) of each LA would improve the estimate - which is not correct. Others
demonstrated good understanding of what the chart shows by stating that either initial or final values
need to be known. However, a few gave irrelevant information (e.g. criticising the data or the sample
size) - which could not be credited with marks because the question specified ‘the chart’. As above,
candidates should be reminded that these types of questions merit careful reading (and that, although
they may appear similar, subsequent questions are unlikely to be asking for a repeat of the same
information).

Question 11 (c)

(c) A student wants to investigate the trend from 2001 to 2011 in numbers using underground,
metro, light rail or tram. The actual numbers of people using these methods in these LAs in
2001 were all less than 50 (and in one case was 4).

Explain why this means that the chart does not provide very helpful information for the
student. (1]

This was also less well answered than part (a). Less than half of candidates gave a correct response. To
do this they needed to use the idea that a small increase from a small starting value may give a
misleadingly high percentage increase. There were others that appeared to have misunderstood the
information given and referred to “small sample size” (perhaps interpreting the 50’ and ‘4’ as sample
sizes rather than actual values).
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Question 11 (d)

(d) Let D denote the number of people in the Vale of Glamorgan whose usual method of travel
to work is “Driving a car or van”, and let / denote the number of people in the Vale of
Glamorgan who “Work mainly at or from home”.

Between 2001 and 2011 the increase in 1) was approximately 3.5 times the increase in H.

Use this fact and the information in the chart to estimate the ratio D : / in 2001. [3]

Many candidates started this part well, correctly identifying sensible starting estimates (e.g. the
midpoints 0.2 and 0.4), but then struggled to proceed and/or to set up an appropriate equation using the
information given in the question. Some used 1.2 and 1.4 here which led to incorrect responses. A few
candidates reached a sensible estimate but gave their ratio the wrong way around, which could not gain
the final A mark. Some candidates appeared unsure about how to ‘use’ the factor of 3.5 (or used it on
the wrong side of their equation). Others attempted a ratio using lower bounds only (or only using the
3.5x). Using different methods of estimation, e.g. interpolation, were rarely seen but would have been
acceptable (the suggested alternative of 8.15 in the mark scheme is based on ‘stretching’ the interval by
3.5 and taking the midpoint).

Question 12 (a)

12 Ryan has to choose one student at random from a group of 11 students. Ryan makes the choice
using a single throw of two fair, six-sided dice, together with the following table.

Total score on the two dice | 2 | 3 4 5 | 6 7 8 9 10 | 11 12
Student chosen A B C D E F G H [ J K

(a) Show that this sampling method 1s not random. [2]

Only a minority of candidates scored both marks on this question, as the responses only stated generic
facts or cited the definition of random (equal probabilities). The command ‘Show that’ indicates that
some rigorous working was required; and that a general explanation alone is unlikely to be sufficient. In
this case, candidates needed to demonstrate (either using probabilities or combinations) that some
scores are more likely to occur than others, and clearly state this conclusion to prove the given
statement. Many did not correctly compute the probabilities for one or more outcomes from two dice, and
therefore lost both marks. Some candidates made reference to the ‘sample’ of 11 students or other
generic factors which were not relevant.
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Question 12 (b) (i)

Sasha suggests making the choice using a single throw of two fair, six-sided dice, together with
the following table.

Scoresonthetwodice | 1,1 | 1,22, 11,3 3,1 |1,441 1,551 1,6 6,1
Student chosen A B C D E F G H 1 J K

Ryan says that a further instruction is needed to complete the method.

(b) (i) Write a suitable further instruction. [1]

Most candidates provided an appropriate instruction here. The response needed to focus on the need to
distinguish the two dice (to obtain an ordered pair of scores) or to handle the fact that a number of
possibilities are not included in the table (e.g. ‘roll again’). Some candidates appeared not to have
recognised that (despite the sub-stem and emboldened text) this was a new part of the question, with a
new sampling method (Sasha’s) and made incorrect references to their work in (a) (which related to
Ryan’s method). Some candidates suggested instructions which were not compatible with the given
method (e.g. ‘add the two scores’). A few candidates suggested extending the list of possibilities - but
this could only be credited with marks if it maintained the structure of the table (i.e. candidates needed to
say ‘assign a further 2 pairs to each student and the remaining 3 to ‘throw again”).

Question 12 (b) (ii)

(ii) Using Sasha’s method, state the probability of choosing student E. [1]

The majority of candidates provided an acceptable response here.
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Question 13 (a)

13 At an election last year, 20% of voters in Aytown voted for the Now Party. A researcher plans to
test whether the proportion of voters in Aytown who support the Now Party this year is greater
than 0.2. The hypotheses for the test will be H:p = 0.2 and H,:p > 0.2.

The researcher surveys a random sample of 200 voters in Aytown and notes the number X who say
they support the Now Party.

The random variable Y has a normal distribution which is a good approximation to the distribution
of X when the null hypothesis is correct.

The significance level of the test is 5%.

(a) Find the value of y such that P(Y > y) = 0.05. [2]

Many candidates obtained the correct response here. Common errors included giving a value for P(Y <
y)=0.05 instead of Y >y, or incorrectly using the Binomial rather than the Normal distribution. Some
candidates went on to round their value to the nearest integer, perhaps suggesting that they had not
appreciated the distinction between X and Y.

Question 13 (a)

(b) Use your answer to part (a) to determine the smallest value of X that would result in rejecting
the null hypothesis. [3]

This part required candidates to select and compute (at least) two probabilities to deduce the critical
value for the given hypothesis test. Many candidates attempted probabilities but gave incorrect values or
associated them with the wrong inequality. A few candidates continued to confuse X and Y and gave
probabilities from the Normal distribution (as in part (a)) rather than the Binomial, which could not be
given marks. Many candidates were able to deduce the value X = 50 from their work in part (a) or by
following incorrect probabilities - which was allowed as a Special Case B1. Although on this occasion the
mark scheme did not require candidates to demonstrate probabilities either side of 0.05, candidates
should be reminded that in a ‘Determine’ question this is the level of working that might be required.
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Question 14
14 For a certain value of the constant p, the random variable X has the probability distribution given
in the table.
X 1 2 3 4
P(X =) p Ly P 3
6 2
Two independent values, X, and X, of X are found.
Determine P (X, = 2X,| X, > X,). [8]

Most candidates obtained a number of marks in this question, although very few attained all 8. The
majority of candidates approached the question in the order described in the mark scheme, first forming
and solving a quadratic in p. This was almost always done correctly. Some candidates did not note or

otherwise consider the —% root and could not be given the B1. (This root did not need to be found, but

candidates did need to explicitly consider it, for instance by stating ‘the other root is negative’). Most
candidates then went on to correctly find the conditional probability, but numerical errors were common -
meaning that many candidates gained one or both method marks but not the final AL. Many candidates
did not write down their probabilities once they had found a value for p (this mark could be implied, but
only from correct responses or these values seen in working). A few candidates appeared not to have
noticed the significance of the values in terms of p and started with a conditional probability formula in
terms of p. This could gain M1M1 but nothing further unless they proceeded to work with the quadratic to
find a value of p.
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Exemplar 3
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This candidate has provided an excellent response to Question 14. They lose a single mark (BO) for not
showing (or otherwise excluding) the other, negative, root of the quadratic. Their response is otherwise

correct and therefore scores 7/8.
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