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1 A summary of 50 values of x gives

Σ�x − q� = 700, Σ�x − q�2 = 14 235,

where q is a constant.

(a) Find the standard deviation of these values of x. [2]
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(b) Given that Σx = 2865, find the value of q. [2]
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2 (a) Find the number of ways in which a committee of 6 people can be chosen from 6 men and

8 women if it must include 3 men and 3 women. [2]
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A different committee of 6 people is to be chosen from 6 men and 8 women. Three of the 6 men are

brothers.

(b) Find the number of ways in which this committee can be chosen if there are no restrictions on

the numbers of men and women, but it must include no more than two of the brothers. [3]
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3 (a) Find the number of different arrangements of the 8 letters in the word COCOONED. [1]
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(b) Find the number of different arrangements of the 8 letters in the word COCOONED in which the

first letter is O and the last letter is N. [2]
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(c) Find the probability that a randomly chosen arrangement of the 8 letters in the word COCOONED

has all three Os together given that the two Cs are next to each other. [3]
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4 A mathematical puzzle is given to a large number of students. The times taken to complete the puzzle

are normally distributed with mean 14.6 minutes and standard deviation 5.2 minutes.

(a) In a random sample of 250 of the students, how many would you expect to have taken more than

20 minutes to complete the puzzle? [4]
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All the students are given a second puzzle to complete. Their times, in minutes, are normally

distributed with mean - and standard deviation 3. It is found that 20% of the students have times less

than 14.5 minutes and 67% of the students have times greater than 18.5 minutes.

(b) Find the value of - and the value of 3. [5]
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5 The populations of 150 villages in the UK, to the nearest hundred, are summarised in the table.

Population 100 − 800 900 − 1200 1300 − 2000 2100 − 3200 3300 − 4800

Number of villages 8 12 50 48 32

(a) Draw a histogram to represent this information. [4]
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(b) Write down the class interval which contains the median for this information. [1]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(c) Find the greatest possible value of the interquartile range for the populations of the 150 villages.

[2]
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6 Eli has four fair 4-sided dice with sides labelled 1, 2, 3, 4. He throws all four dice at the same time.

The random variable X denotes the number of 2s obtained.

(a) Show that P�X = 3� = 3
64
. [2]
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(b) Complete the following probability distribution table for X. [2]

x 0 1 2 3 4

P�X = x� 81
256

3
64

1
256
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(c) Find E�X�. [2]
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Eli throws the four dice at the same time on 96 occasions.

(d) Use an approximation to find the probability that he obtains at least two 2s on fewer than 20 of

these occasions. [5]
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7 A children’s wildlife magazine is published every Monday. For the next 12 weeks it will include a

model animal as a free gift. There are five different models: tiger, leopard, rhinoceros, elephant and

buffalo, each with the same probability of being included in the magazine.

Sahim buys one copy of the magazine every Monday.

(a) Find the probability that the first time that the free gift is an elephant is before the 6th Monday.

[2]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(b) Find the probability that Sahim will get more than two leopards in the 12 magazines. [3]
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(c) Find the probability that after 5 weeks Sahim has exactly one of each animal. [3]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

© UCLES 2023 9709/51/M/J/23



14

Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)

must be clearly shown.
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