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Mathematics Unit Statistics 1

Specification 6683/ 01

General Introduction

The paper proved accessible to most students. It was noted that a number of students seemed
unaware of the instruction to work to an “appropriate degree of accuracy”. If students are
using a calculator they would be well advised to first write down all the values on their
display before rounding to 3 significant figures or whatever other accuracy is required. An
answer which rounds to 3sf is usually accepted and so if an error is made in rounding, but a
more accurate version is seen, then this can be given the credit.



Comments on Individual Questions
Question 1

Most students had a thorough understanding of box-plots and skewness and there were many
fully correct answers. In QO01(a) the correct values were usually given but « = 40 and

b = 73 were common incorrect answers where students failed to read the “leaves” from right
to left .

In QO1(b) most students calculated the upper limit of 91 for outliers correctly and there were
few errors in reading the scale and plotting 25, Q,, O, and Q, correctly. The upper whisker

did cause some problems. An upper whisker stopping at 91 (the upper limit for outliers) or
stopping at 75 (the next non-outlier in the data set) and then an outlier clearly shown by a

cross or * at 99 was all that was required. Common errors were to draw both whiskers or to
plot the outlier at 91 or simply to extend the whisker to 99 and indicate the outlier there too.

In Q01(c) most comments about the skewness of Penville were correct but some did not
realise that they needed to comment on Greenslax too. The reasons were usually based on a
comparison of the differences in the quartiles and were often correct although a number still

think that O, — 0, > 0, — 0, means negative skewness. Some students elected to calculate the

means to compare with the medians, which was accepted if the means were correct, but
others tried an argument based on the mode failing to realise that the distributions were
bimodal and therefore this approach was invalid.

Question 2

Some students found this question challenging due to a lack of understanding about coding
and others due to poor algebraic manipulation. Most appreciated that coding affected the
mean, although they often substituted 60.8 for x rather than y . Those who started by writing
down 60.8 = 1.4x —20 often managed to reach the correct answer but a number could not
solve this equation for xcorrectly. Those who did not write this down knew that they had to
add 20 and divide by 1.4 but could not get the order of operations the correct way around.
Many thought that coding did not affect the standard deviation and others simply repeated the
calculation for the mean with 6.60 rather than 60.8. Some students were not clear about the

difference between standard deviation and variance and included factors such as 1.4% or +/1.4
A few students gave their final answer as 4.7 rather than 4.71 and lost the final mark.



Question 3

The calculations were generally carried out very well here but the final 3 parts, requiring the
students to engage with the context, were answered less well.

Despite mentioning the expectation of 3sf accuracy a number of students lost a mark here as
the only evaluated answer they gave was 0.96 rather than 0.962. In Q03(b) most gave a
comment about strong correlation or commented that the value of r was close to 1 but some
misinterpreted the question and explained why linear regression was a useful tool rather than
justifying its use in this situation.

In Q03(c) a number gave an answer of 0.74 rather than 0.740 as required but this value was
allowed for the final equation in Q03(d) which many obtained correctly. It was rare to see a
student give their equation in terms of y and x rather than m and v.

QO03(e) was found to be challenging. Many confused the gradient with correlation and simply
said that as the number of visitors increased so did the amount of money spent. Those who
did get the idea of rate often failed to give the correct numerical values or they had visitors
and money the wrong way around e.g. “for every £1000 spent the number of visitors
increased by 740” . The better answers identified that b represented the amount of money
spent per visitor and gave simple answers such as “each visitor spends £740”.

The most common error in QO3(f) was for students to simply substitute 2 500 000 into their
equation but those who realised that 2500 should be substituted usually arrived at the correct
answer and often went on to affirm the reliability of their estimate by pointing out that 2500
was within the range of the given data in Q03(g). Stating “it is within the range of the data”
in part Q03(g) did not secure the marks unless the students made it clear that their “it”
referred to the number of visitors and not the amount of money spent.

Question 4

The tree diagram was answered very well with only occasional errors on the branches for

broken or not broken biscuits e.g P(B|J)=+% rather than .

Q04(b) and QO04(c) were usually correct although there were a number of transcription errors
such as 0.335 instead of 0.0335 in Q04(c).

Q04(d) was a slightly more challenging conditional probability and it caused difficulties for
some students. Some misinterpreted it and simply found P(K' B) whilst others found

P(K | B) and the error of having a numerator of P(K')x P(B) rather than P(K' n B) was not

uncommon.



Question 5
This was another accessible question with only Q05(b) being challenging to some.

In QO05(a) most chose to write down the sum of the probabilities in terms of k and then set
this equal to 1 and deduce the value of k. Some chose a “verification” route but often failed

to give the final statement “therefore k = % ” and lost the final mark. Many students still do

not recognise the cumulative distribution function F (x) and there were many blank or

incorrect responses here. Some confused F(S) with P(X = 5) and gave the answer 0 and
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others gave 1g . Finding E(X ) and E(X : ) caused few problems although some students

ignored the instruction to give the exact values and rounded their decimal answers.

In Q05(e) most knew how to find Var(X ) , although a few forgot to square E(X), and

many knew how to deal with the Var(3 —4X ) formula with only some students trying
3 — 4var(X).

Question 6

Many students are still unsure about calculating the heights of bars in histograms but
the work on linear interpolation and even standard deviation seems to be improving.

Most were able to state the correct width of the bar but few used frequency densities correctly

to find the height, some finding the frequency density of 1 but then calculating

2.5 e
3x2.5 rather than — . Some identified that 1.5 cm’ represented 10 customers but were then
3

unable to use this correctly to find the height. Q06(b) was answered well but some students
had an incorrect class width because they did not realize that the lower class boundary was 70
not 69.5. Q06(c) the mean was usually correct, although a few weaker students divided 6460
by 6 (the number of groups), and there were fewer errors made in calculating the standard

deviation: some forgot the square root and others forgot to divide Z fx* by 85. A few
students ignored these given values and recalculated Z fx and Z f* (often incorrectly!) and

wasted valuable time. In QO06(d) most were able to use the given formula with their values
and most gave a sensible comment based on their evaluation.



Question 7

Most students standardised correctly although the notation, and especially the distinction
between probabilities and z values, was not handled well.

In Q07(a) a small minority are still unclear when and when not to subtract the value found in
the tables from 1.

In Q07(b) many found P(H > 180) but they did not appreciate that Q07(b) wanted a
conditional probability and so just left their answer as P(H > 180) instead of dividing this by
their answer to Q07(a). Some of those who did identify the conditional probability could not
interpret their numerator P(H >180 H >170) correctly and simply wrote

P(H >180)xP(H >170).

QO07(c) was often not attempted but those who did could usually obtain a probability of
0.0528 for P(H > h). Unfortunately a number of students then used a rounded probability of

0.05 and therefore a z value of 1.6449 rather than the correct value of 1.62. Standardising
and forming a suitable equation for 4 were usually accomplished correctly by those who
reached this stage and the correct answer was seen from a number of students.

Question 8

This question was found to be challenging. A clear Venn diagram would have helped some to
get started.

Those who tried to draw a Venn diagram could quickly find P(A) from1 - 0.18 — 0.22 to
answer Q08(a) and Q08(b) would either follow from P(A) + 0.220r 1 — 0.18. After this

the students needed a clear argument to answer QO08(c) that did not assume that A and B
were independent. Some students set off in the right direction by quoting the conditional

P(AnB
probability formula P(A | B ) = 0.6 = (H—B)) but to make further progress they needed a
second equation with P(B) and P(A n B) which they could obtain by using the addition

formula and their answers from Q08(a) and Q08(b). The more able students were able to
successfully solve these two equations to find P(B) or P(An B). Some students noted that

since P(A) = 0.6 thenif P(A| B) = 0.6as well then A and B are independent, thus
answering QO08(d) first. They could then use the given information 0.22 =
P(A'nB)=P(A")xP(B) =[1-0.6]xP(B) to obtain P(B) = 0.55and then their Venn
diagram to see that P(A N B) = 0.33. Those who obtained P(B) = (0.55from a more

conventional route nearly always chose to answer Q08(d) by checking that
P(A)xP(B) = P(A N B) and giving a correct conclusion.
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