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• Read each question carefully and make sure you know what you have to do before starting
your answer.

• Answer all the questions.

• You are permitted to use a graphical calculator in this paper.

• Final answers should be given to a degree of accuracy appropriate to the context.
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• The total number of marks for this paper is 72.
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Section A (36 marks)

1 Alice carries out a survey of the 28 students in her class to find how many text messages each sent on
the previous day. Her results are shown in the stem and leaf diagram.

0 0 0 1 1 3 5 7 7 7 8 8
1 0 1 2 3 3 4 4 6 9
2 0 1 3 3 7
3 5 7
4
5 8

Key: 2 3 represents 23

(i) Find the mode and median of the number of text messages. [2]

(ii) Identify the type of skewness of the distribution. [1]

(iii) Alice is considering whether to use the mean or the median as a measure of central tendency for
these data.

(A) In view of the skewness of the distribution, state whether Alice should choose the mean or
the median. [1]

(B) What other feature of the distribution confirms Alice’s choice? [1]

(iv) The mean number of text messages is 14.75. If each message costs 10 pence, find the total cost
of all of these messages. [2]

2 Codes of three letters are made up using only the letters A, C, T, G. Find how many different codes
are possible

(i) if all three letters used must be different, [3]

(ii) if letters may be repeated. [2]

3 Steve is going on holiday. The probability that he is delayed on his outward flight is 0.3. The
probability that he is delayed on his return flight is 0.2, independently of whether or not he is delayed
on the outward flight.

(i) Find the probability that Steve is delayed on his outward flight but not on his return flight. [2]

(ii) Find the probability that he is delayed on at least one of the two flights. [3]

(iii) Given that he is delayed on at least one flight, find the probability that he is delayed on both
flights. [3]
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4 A company is searching for oil reserves. The company has purchased the rights to make test drillings
at four sites. It investigates these sites one at a time but, if oil is found, it does not proceed to any
further sites. At each site, there is probability 0.2 of finding oil, independently of all other sites.

The random variable X represents the number of sites investigated. The probability distribution of X
is shown below.

r 1 2 3 4

P(X = r) 0.2 0.16 0.128 0.512

(i) Find the expectation and variance of X. [5]

(ii) It costs £45 000 to investigate each site. Find the expected total cost of the investigation. [1]

(iii) Draw a suitable diagram to illustrate the distribution of X. [2]

5 Sophie and James are having a tennis competition. The winner of the competition is the first to win
2 matches in a row. If the competition has not been decided after 5 matches, then the player who has
won more matches is declared the winner of the competition.

For example, the following sequences are two ways in which Sophie could win the competition.
(S represents a match won by Sophie; J represents a match won by James.)

SJSS SJSJS

(i) Explain why the sequence SSJ is not possible. [1]

(ii) Write down the other three possible sequences in which Sophie wins the competition. [3]

(iii) The probability that Sophie wins a match is 0.7. Find the probability that she wins the competition
in no more than 4 matches. [4]
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Section B (36 marks)

6 The maximum temperatures x degrees Celsius recorded during each month of 2005 in Cambridge are
given in the table below.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

9.2 7.1 10.7 14.2 16.6 21.8 22.0 22.6 21.1 17.4 10.1 7.8

These data are summarised by n = 12, Σ x = 180.6, Σ x2 = 3107.56.

(i) Calculate the mean and standard deviation of the data. [3]

(ii) Determine whether there are any outliers. [3]

(iii) The formula y = 1.8x + 32 is used to convert degrees Celsius to degrees Fahrenheit. Find the
mean and standard deviation of the 2005 maximum temperatures in degrees Fahrenheit. [3]

(iv) In New York, the monthly maximum temperatures are recorded in degrees Fahrenheit. In 2005
the mean was 63.7 and the standard deviation was 16.0. Briefly compare the maximum monthly
temperatures in Cambridge and New York in 2005. [2]

The total numbers of hours of sunshine recorded in Cambridge during the month of January for each
of the last 48 years are summarised below.

Hours h 70 ≤ h < 100 100 ≤ h < 110 110 ≤ h < 120 120 ≤ h < 150 150 ≤ h < 170 170 ≤ h < 190

Number of years 6 8 10 11 10 3

(v) Draw a cumulative frequency graph for these data. [5]

(vi) Use your graph to estimate the 90th percentile. [2]

7 A particular product is made from human blood given by donors. The product is stored in bags. The
production process is such that, on average, 5% of bags are faulty. Each bag is carefully tested before
use.

(i) 12 bags are selected at random.

(A) Find the probability that exactly one bag is faulty. [3]

(B) Find the probability that at least two bags are faulty. [2]

(C) Find the expected number of faulty bags in the sample. [2]

(ii) A random sample of n bags is selected. The production manager wishes there to be a probability
of one third or less of finding any faulty bags in the sample. Find the maximum possible value
of n, showing your working clearly. [3]

(iii) A scientist believes that a new production process will reduce the proportion of faulty bags.
A random sample of 60 bags made using the new process is checked and one bag is found to
be faulty. Write down suitable hypotheses and carry out a hypothesis test at the 10% level to
determine whether there is evidence to suggest that the scientist is correct. [8]
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