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Each day John either cycles to work or goes on the bus.

« Ifit is raining when John is ready fo set off for work, the probability that he cycles to work is
0.4

« Ifit is not raining when John is ready to set off for work, the probability that he cycles to work
1509

+ The probability that it is raining when he is ready to set off for work is 0.2

You should assume that days on which it rains occur randomly and independently.

Draw a tree diagram to show the possible outcomes and their associated probabilities. [3]

Calculate the probability that, on a randomly chosen day, John cycles to work. 3]
John works 5 days each week.

Calculate the probability that he cycles to work every day in a randomly chosen working
week. 2]

The large data set gives information about life expectancy at birth for males and females in
different London boroughs. Fig. 2.1 shows summary statistics for female life expectancy at
birth for the years 2012-2014. Fig. 2.2 shows summary statistics for male life expectancy at birth
for the years 2012-2014.
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(a) Use the mnformation in Fig. 2.1 and Fig. 2.2 to draw two box plots. Draw one box plot for
female life expectancy at birth in London boroughs and one box plot for male life expectancy
at birth in London boroughs. [5]
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(b) Compare and contrast the distribution of male life expectancy at birth with the distribution of
female life expectancy at birth in London boroughs in 2012-2014. 12]

Lorramne, who lives in Lancashire, says she wishes her daughter (who was born in 2013) had
been born in the London borough of Barnet, becanse her daughter would have had a higher life
Expectancy.

() Give two reasons why there is no evidence in the large dafa set to support Lorraine’s comment.

[2]



(d) Use the mean and standard deviation for the summary statisties given in Fig. 2.1 and Fig. 2.2
to show that there is at least one outlier in each set. [2]

The scatter diagram in Fig. 2.3 shows male life expectancy at birth plotted against female life
expectancy at birth for London boroughs in 2012—-14. The outliers have been removed.
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) Describe the association between male life expectancy at birth and female life expectancy at
birth in London boroughs in 2012-14. 2]

3 According to the latest research there are 19 8 million male drivers and 16.2 muillion female drivers
on the roads in the UK.
(@) A driver in the UK is selected at random. Find the probability that the driver is male. ]

(b) Calculate the probability that there are 7 female drivers in a random sample of 25 UK drivers.
[1]

When driving i a tuilt-up area, Rebecca exceeded the speed limit and was obliged to attend a
speed awareness course. Her husband said “Tt's nearly always male drivers who are speeding.”
When Rebecca attends the course, she finds that there are 25 dovers, 7 of whom are female. You
should assume that the drivers on the speed awareness course constitute a random sample of drivers

caught speeding.

(© In this question you must show detailed reasoning.

Conduct a lnypothesis test to determine whether there is any evidence at the 5% level to suggest
that male drivers are more likely to exceed the speed linut than female drivers. [7]

(d) State a modelling assumption that is necessary in order to conduct the hypothesis fest in
part (c). []
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