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Fig. 1 shows a cumulative frequency diagram for the time spent revising mathematics by year 11
students at a certain school duning a week 1n the summer term.
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Fig. 1

(@)  Usethe diagram to estimate the median time spent revising mathematics by these students. [1]

A teacher comments that 90% of the students spent less than an hour revising mathematics during
this week.

(b)  Determine whether the information in the diagram supports this comment. 1]

You are given that P(4) = 0.6, P(B) =0.5 and P(4UEB) = 0.2.

(a) Find P(4N8). 2
(b)  Find P(4|B). [2
(¢)  State, with a reason. whether 4 and B are independent. 1]

FRosella is carrying out an investigation info the age at which adults retire from work in the city
where she lives. She collects a sample of size 50. ensuring this comprises of 25 randomly selected
retired men and 25 randomly selected retired women.

(a)  State the name of the sampling method she uses. 1]

Fig 31 shows the data she obtains in a frequency table and Fig 3 2 shows these data displayed in

a histogram.
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(b)  How many people in the sample are aged between 50 and 557 1]

Rosella obtains a list of the names of all 4260 people who have retired in the city during the
previous month.

(c) Describe how Rosella could collect a sample of size 200 from her list using
« systematic sampling such that every ifem on the list could be selected,
+ simple random sampling. [4]

Rozella collects two simple random samples, one of size 200 and one of size 300, from her list. The
histograms in Fig. 3.3 show the data from the sample of size 200 on the left and the data from the

sample of 500 on the right.
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(d) With reference to the histograms shown in Fig. 3.2 and Fig. 3.3, explain why 1t appears
reasonable to model the age of retirement in this city using the Normal distribution. 1]



(e)

®

(C))

Summary statistics for the sample of 500 are shown 1n Fig. 3.4
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Use an appropriate Normal model based on the information in Fig. 3 4 to estimate the number
of people aged over 65 who retired 1n the city 1n the previous month. [4]

Identify a limitation m using this model to predict the number of people aged over 65 retiring
in the following month. [1]

A company supplies computers to businesses. In the past the company has found that computers
are kept by businesses for a mean time of > years before being replaced. Claud, the manager of the
company, thinks that the mean time before replacing computers is now different.

Describe how Claud could obfain a cluster sample of 120 computers used by businesses the
company supplies. 1]

Claud decides to conduct a hypothesis test at the 5% level to test whether there is evidence to
suggest that the mean fime that businesses keep computers 1s not 5 vears. He takes a random sample
of 120 computers. Summary statistics for the length of time computers in this sample are kept are
shown in Fig. 4.
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In this question vou must show detailed reasoning.

= State the hypotheses for this test, explaining why the alternative hypothesis takes the form

it does.

= Tlse a suitable distribution to carry out the test.

[8]

The pre-release material contains information concemning median house prices over the period
2004 —2015. A spreadsheet has been used to generate a tume series graph for two areas: the London
borough of “Barking and Dagenham™ and “North West™. This 15 shown together with the raw data

inFig_5.1.
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Dr Procter suggests that 1t is unusual for median house prices in a London borough to be consistently

higher than those in other parts of the country.

Use your knowledge of the large data set to comment on Dir Procter’s suggestion.

obtains the equation

[

Dr Procter wishes to predict the median house price in Barking and Dagenham in 2016. She uses
the spreadsheet function LINEST to find the equation of the line of best fit for the given data. She

P=4807F — 0657847, where P is the median house price in povnds and ¥ is the calendar vear, for

example 2015,

Use Dr Procter’s equation to predict the median house price in Barking and Dagenham in

= 2016
« 2017

straight-line model.

Find the equation Professor Jackson uses in her model.

n
= 2016
= 2017

[2]
Professor Jackson uses a simpler model by using the data from 2014 and 2015 only to form a

[2]
Use Professor Jackson's equation to predict the median house price in Barking and Dagenham

[2]




Professor Jackson carries out some research online. She finds some information about median
house prices in Barking and Dagenham, which 1s shown in Fig. 5.2
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Fig. 5.2
(¢) Comment on how well
* Dr Procter’s model fits the data,
= Professor Jackson's model fits the data. 12]

()  Explain which. if any. of the models is likely to be more reliable for predicting median house
prices in Barking and Dagenham in 2020. [1]

A 5-sided spinner can give scores of 1, 2, 3, 4 or 5. After observing a large number of spins, Elame
models the probability distribution of X the score on the spmner, as shown in Fig_ 6.
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When the spinner 1s spun twice, the probability of obtaiming a total score of 9 15 0.06.
(a) Given that g <2 2p, determune the values of p and 4. [6]
(d)  The spinner is spun 10 times. Calculate the probability that exactly one 5 is obtained. 2]

Elaine’s teacher believes that the probability that the spinner shows a 1 is greater than 0.2. The
spinner is spun 100 times and gives a score of 1 on 28 occasions.

(©) Conduct a hypothesis test at the 5% level to deternune whether there 15 any evidence to suggest
that the probability of obtaining a score of 1 1s greater than 0.2, [7]



(@)

The pre-release matenal contains mformation concerning median house prices, recycling rates and
employment rates. Fig. 7.1 shows a scatter diagram of recycling rate against employment rate for
a random sample of 33 regions.
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The product moment correlation coefficient for this sample 1s 0.37154 and the associated p-value 15
0.033.

Lee conducts a hypothesis test at the 5% level to test whether there 1s any evidence to suggest there
1s positive correlation between recycling rate and employment rate. He concludes that there 1s no
evidence to suggest positive correlation because 0.033 = 0 and 0.37154 > 0.05.

Explain whether Lee’s reasoning is correct. 2

Fig. 7.2 shows a scatter diagram of recycling rate agamst median house price for a random sample
of 33 regions.
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The product moment correlation coefficient for this sample 1s —0.33278 and the associated p-value
1s 0.058.

Fig. 7.3 shows summary statistics for the median house prices for the data m tlus sample.
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(b)  Use the information in Fig. 7.3 and Fig. 7.2 to show that there are at least two outhiers. [2]

(c)  Descnbe the effect of removing the outliers on
* the product moment correlation coefficient between recycling rate and median house price,
* the p-value associated with this correlation coefficient,
in each case explaining your answer. [2]

ATl 33 items in the sample are areas in London. A student suggests that it is very unlikely that only
areas i1 London would be selected in a random sample.

(d) Use vour knowledge of the pre-release material to explain whether you think the student’s
suggestion is reasonable. 1]

Total Marks for Question Set 2: 60
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Fig. 3.4
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