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General introduction

On the whole, students found this paper challenging. Although they were generally well
prepared for most of the topics on this paper, it was evident by a number of blank responses
that some students did not understand how coding should be used with linear regression in
question 2. Students must be reminded that probabilities should be given as exact fractions
whenever possible and exact values should always be used in calculations to avoid losing
accuracy.



Report on Individual Questions
Question 1

This question proved a difficult start to the paper for many with over 40% of students scoring
0 marks. In part (a), by far the most common error was for students to confuse F(x) for P(X =
X) and obtain 1/30 as k. Moreover, when this error was made, it was usually repeated in part
(b), with probabilities of k, 4k, 9k and 16k appearing. Even when the value of k had been
found correctly, some students were only able to obtain the correct value for the first two
probabilities as many incorrectly calculated P(X = 3) as F(3) — P(X = 2).

Question 2

Though most students were able to make some progress with parts (a) and (b), a number of
blank responses seen in (c) indicated that coding is a topic unfamiliar to many. Only the most
able students successfully managed the remaining parts of this question. In part (a) nearly all
students used the formulas to obtain the correct values of S,, and Sy.. Most then went on to
make a correct attempt at finding the values of a and b for the linear regression equation.
Students must appreciate the requirement in Statistics to give answers to 3 significant figures
and that using rounding values in calculations will likely lose accuracy marks, as was
certainly the case in part (b) with 0.738 a very common error.

A variety of attempts were made at part (c) and even those who applied a correct method
often lost accuracy due to poor rounding from part (b). Some students tried, with very limited
success, to start over and calculate Sy, and Sss.

Of those that found an equation in part (c), most substituted s = 130 into it to at least score a
method mark in part (d).

The interpretation of the gradient in part (e) was not well attempted as many simply described
the positive correlation.

The most common mistake in part (f) was to substitute s = 31 into the regression equation.
Of those that did get a correct answer here, some did so via a circuitous route involving the
difference between 2 separate calculations.



Question 3

Though most students were successful with part (a) of this probability question, the
conditional probabilities required in the remaining parts were more demanding. In (b) most
students understood that they only needed to consider the 25 administrators employed less
than 4 years rather than all 90. In (c), however, some mistook less than 10 years for between

: 20
4 and 10 years and gave a common incorrect answer of u

Many students are familiar with the different tests for independence and there were a number
of successful attempts at part (d). Too often marks were lost here due to incomplete labelling,
many opting to leave the events in terms of A and B without explicitly defining them.

Question 4

This was another question on probability with an accessible start and a challenging end.
Some drew a tree diagram to get a better sense of the question and this generally enabled
them to complete parts (a) and (b) correctly. A surprising number of students evaluated

2—10><2—10 as 4—10 in part (a). In part (b), not everyone appreciated that there were two possible

ways that this could be done.

Most realised that 3 products were required in part (c) though equivalent products were not
always given. Those who realised the most efficient approach to part (d) was to find the
probability that all 4 of the beads were yellow and take this away from 1 were most
successful. When students attempted to find all of the different ways that at least 1 green bead
could be selected, they often failed to find all of the 15 favourable outcomes and inevitably
scored no marks here.

Question 5

This question was one of the most successfully answered questions on the paper despite the
usual difficulties students have with the normal distribution. Over ¥4 of the students scored at
least 11 marks here. In part (a) most sketches were reasonably drawn with the mean of 55
commonly labelled at the centre of the x-axis. Those not scoring marks here included
sketches drawn as semi-circular, not symmetrical or ones which crossed through the x-axis.

The majority of students were able to obtain a correct answer in part (b), although some gave
the percentage of the cars that were travelling slower than the speed limit as their final answer
(77.34%). In a few cases 75% or 67% was given as the final answer where students
incorrectly used the z-value as a probability.

Students found part (c) more demanding but it was pleasing to see that a number of students
did use 2.3263 correctly as their z-value (rather than less accurate values between 2.32 and
2.35). Equating the standardisation to a probability continues to be a common mistake for



weaker students. Some students attempted a verification method by standardising 102,
however, this invariably involved nothing more than standardising 102 alone and hence did
not prove the given result. Verification attempts required clear evidence that 102 gave a
probability closer to 1% than standardising 101 or 101.5; hence a score of only one mark was
usually obtained for these attempts.

Only the most able students made progress with part (d) as errors were often made in the first
line of working e.g. writing P(70 < X < m) as P(X > 70) — P (X < m). Of those correctly
finding the expression for P(X < m), many again set their standardisation equal to this
probability rather than the associated z-value. Incompatible signs between standardisations
and z-values were at times seen.

Question 6

Though a number of good attempts were seen in this question, some students did find this

difficult and marks were varied. Most were able to answer part (a) correctly but the most

common error was to give an answer of % instead of %. Part (b) was again generally

answered well, but only a minority used the formula that applied here for the discrete uniform
. n+1

distribution, E(X) =

As the answer was given in part (c), it was not enough to write down E(X?) = 7.5 without any

justification. Again only a small number of students quoted the formula for the variance of a

discrete uniform distribution and used it.

Despite showing an understanding of the discrete uniform distribution in parts (a)-(c), many
failed to understand the same distribution applied in (d) and wrote down incorrect or
inconsistent probabilities. In fact, it was common to see no marks scored in parts (d), (e) and

().

Able students knew the properties of variance and gave Var(Y) = k*Var(X) in part (e)
although quite a few forgot to square the k when extracting it. Those who went back to basics
and used Var(Y) = E(Y?) — [E(Y)]? were invariably less successful and many of them forgot to
square the E(Y) thus losing both marks.

Part (f) was more often than not left blank and was generally only scored by those who had
secured full marks to that point. Some did seem to spend a significant amount of time and
work including setting up and solving simultaneous equations to get there though.



Question 7

This was the most successfully answered question on the paper with over % of the students
scoring at least 5 marks here. The vast majority were able to gain both marks for the plotting
of points on the scatter diagram in part (a) with only a few misreading the scale.

Part (b) was answered well though students sometimes needed to be clearer in their written
expression. Comments such as ‘it is not in range’ were considered too vague as it was not
sufficiently clear that they were referring to the blood protein of H.

Whilst the majority substituted correctly and obtained the correct answer to what should have
been a very straightforward 2 marks in part (c), a significant number of students seemed to

believe 423; meant 423><g and gave a common incorrect answer of 0.959. Another issue
here was to give a truncated answer, 0.809, rather than a correctly rounded one.

Many students incorrectly relied on the stock answer ‘r is not affected by coding’ in part (d).
Those indicating that it would increase, presumably did so thinking that including H meant
the regression line would get steeper.

Question 8

This question produced a good spread of marks with only the most able students persevering
through all parts here. Most realise the requirement for the data on a histogram to be
continuous and scored in part (a).

In part (b), many either obtained a relationship between squares and people or labelled the
frequency density on the y-axis of the histogram. A common mistake was to assume that the
frequency density was constant in the range 18 to 25 minutes rather than splitting it into two
separate areas.

The most common mistakes in part (c) included using 25.5 as the class boundary or
misreading the height of the bar and obtaining a frequency of 35 in the group. This mistake
was repeated in (d) where often the 3 and 5" frequencies were incorrect in the calculation.
This should have been a sign to students that a mistake was made as the answer 6390 was
given.

A significant number of students did not answer parts (e)-(g) indicating they either ran out of
time or failed to read the questions on the final page. Of those attempting part (e), most did so
correctly. The mark in part (f) was generally only scored by those who achieved full marks
on the entire question as this value was dependent on the previous parts being correct.

For those who persevered to the end, many did appreciate that their answer in part (f)
determined whether or not the normal distribution was appropriate to model these data.
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