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1 A student was investigating the relationship between the performance of two football teams, A and B,
which had been in the same league for many years. She recorded the number of points gained by the
two teams for each of 7 randomly chosen years. The results are given in the table below.

Year 1 2 3 4 5 6 7

Points gained by team A 41 82 62 58 50 60 80

Points gained by team B 65 79 81 66 83 36 70

(i) Find the value of Spearman’s rank correlation coefficient between the points gained by team A
and the points gained by team B. [4]

(ii) State what the value found in part (i) shows about the relationship between the performance of
teams A and B over the selected 7 years. [1]

2 A chemist recorded the mass, y grams, of a substance which dissolved in 100 cm3 of water at a
temperature of x ◦C, for 10 different values of x. The results are summarised below.

n = 10, Σx = 550, Σy = 803, Σx2 = 38 500, Σy2 = 65 848.9, Σxy = 47 520.

(i) Calculate the value of the product moment correlation coefficient. [2]

(ii) Calculate the equation of the regression line of y on x, in the form y = a + bx, giving a and b
correct to 3 significant figures. [4]

(iii) Assuming that x = 45 is a temperature within the range used by the chemist for his experiment,
use the equation you found in part (ii) to estimate the mass, in grams, of the substance which will
dissolve in 100 cm3 of water at a temperature of 45 ◦C. [2]

3 A man is standing at a bus stop waiting for a ‘number 37’ bus. He makes the following modelling
assumptions:

• at any time the probability that the next bus to arrive will be a number 37 bus is 1
12

,

• whether the next bus to arrive is a number 37 bus or not is independent of all other arrivals.

Starting from the time when the man first arrives at the bus stop, let X be the number of buses which
arrive up to and including the first number 37 bus.

(i) State the distribution of X, giving the value(s) of any parameter(s). [2]

(ii) Calculate

(a) P(X = 3), [2]

(b) P(X > 5). [2]

(iii) State the value of E(X). [1]

(iv) Give one reason why the modelling assumptions may not be correct. [1]
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4 Mike is taking an examination module. He wants to achieve a top grade in this module and he can
have a maximum of three attempts. If he gains the top grade at any particular attempt at the module,
he will not take it again. At his first attempt he estimates that his probability of gaining a top grade
is 7

10
. If he does not gain a top grade at the first attempt, he estimates that he has a probability of

16
25

of gaining a top grade at the second attempt. If he does not gain a top grade in either of the first

two attempts, he estimates that he has a probability of 29
50

of gaining a top grade in the third (and last)
attempt.

(i) Using Mike’s estimates, show that the probability that he will gain a top grade is 0.955, correct
to 3 significant figures. [4]

(ii) Sasha and Katie also take this examination. You may assume that their probabilities of gaining
a top grade are the same as Mike’s at each stage and the performances of the three students are
independent of each other. Calculate the probability that exactly two of the three students gain a
top grade. [4]

5 Each of 6 cards has a different single letter written on it. The letters on the cards are A, B, C, D, E
and F. The cards are shuffled and then placed in a row.

(i) How many different possible arrangements of letters are there? [1]

(ii) In how many of these arrangements are the vowels (i.e. the letters A and E) next to each other?
[4]

(iii) The cards are now shuffled and placed face down. Three of the cards are selected at random.
Find the probability that at least one of the selected cards is a vowel. [4]
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6 A student measured the length, l cm, for each of a sample of 50 pebbles. The results are summarised
in the histogram drawn below.

You are given that the number of pebbles in the 0 ≤ l < 3 class is 9.

(i) Copy and complete the table below. [3]

Length (l cm) Frequency

0 ≤ l < 3 9

3 ≤ l < 6

6 ≤ l < 10

10 ≤ l < 15

15 ≤ l < 25

(ii) Use your completed table from part (i) to estimate the mean and standard deviation of the lengths
of the pebbles in the sample. [6]
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7 Jane and Dave each spin a coin 3 times. The coin which Jane uses is fair but Dave’s coin is biased and
for his coin the probability of turning up heads is 2

3
.

Let J be the number of heads that Jane obtains in 3 spins of her coin and let D be the number of heads
that Dave obtains in 3 spins of his coin.

(i) Copy and complete the tables below to show the probability distributions of J and D. [5]

j 0 1 2 3

P(J = j) 1
8

d 0 1 2 3

P(D = d) 1
27

The random variable X is defined by the equation X = J − D.

(ii) Show that P(X = 2) = 1
24

. [4]

(iii) Calculate the probability that Jane and Dave obtain a total of at least 5 heads in their 6 spins. [4]
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