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1.

Phil measures the concentration of a radioactive element, ¢, and the amount of dissolved
solids, a, of 8 random samples of groundwater. His results are shown in the table below.

Sample | 4 B C D E F G H
c 625 | 700 | 650 | 645 | 720 | 600 | 825 | 665

a 1.28 | 130 | 1.00 | 1.20 | 1.55 | 1.15 | 1.40 | 1.45

Given that
S..=347875 S,=02172875 S, =47.7625

(a) calculate, to 3 decimal places, the product moment correlation coefficient between the
concentration of the radioactive element and the amount of dissolved solids for these
groundwater samples.

1)

(b) Use your value of the product moment correlation coefficient to test whether or not
there is evidence of a positive correlation between the concentration of this radioactive
element and the amount of dissolved solids in groundwater. Use a 5% significance
level. State your hypotheses clearly.

A3)

(c) Calculate, to 3 decimal places, Spearman’s rank correlation coefficient between the
concentration of the radioactive element and the amount of dissolved solids.

C))

(d) Use your value of Spearman’s rank correlation coefficient to test for evidence of a
positive correlation between the concentration of the radioactive element and the
amount of dissolved solids. Use a 5% significance level. State your hypotheses
clearly.

(€))

(e) Using your conclusions in part (b) and part (d), comment on the possible relationship
between these variables.
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Question 1 continued
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Question 1 continued
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2. Merchandise is sold at concerts. The manager of a concert claims that the mean value of
merchandise sold to premium ticket holders is more than £6 greater than the mean value
of merchandise sold to standard ticket holders.
(a) Given that all the tickets for the next concert have been sold, describe how a stratified
sample should be taken at the concert.
3
The mean value of merchandise sold to a random sample of 60 standard ticket holders at
the concert is £15 with a standard deviation of £10.
The mean value of merchandise sold to a random sample of 55 premium ticket holders at
the concert is £23 with a standard deviation of £8.
(b) Test the manager’s claim at the 5% level of significance. State your hypotheses
clearly.
3)
(c) For the test in part (b), state whether or not it is necessary to assume that values of
merchandise sold have normal distributions. Give a reason for your answer.
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3. A random sample of repair times, in hours, was taken for an electronic component. The 4
observed times are shown below.
1.3 1.7 1.4 1.8
(a) Calculate unbiased estimates of the mean and the variance of the population of repair
times for this electronic component.
“)
The population standard deviation of the repair times for this electronic component is
known to be 0.5 hours.
An estimate of the population mean is required to be within 0.1 hours of its true value with
a probability of at least 0.99
(b) Find the minimum sample size required.
(6)
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Question 3 continued
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4. The waiting times, in minutes, of patients at a doctor’s surgery follows a normal
distribution with unknown mean u and known standard deviation o
A random sample of 120 patients was taken.
(a) Find, in the form ko, the width of a 99% confidence interval for x« based on this
sample. Give the value of & to 2 decimal places.
3)
A further random sample of 100 patients from the surgery gave a 90% confidence interval
for u of (5.14, 6.25)
(b) Use this confidence interval to determine whether or not it provides evidence that
u==0
State the hypotheses being tested here and write down the significance level being
used. You do not need to carry out any further calculations.
3)
(¢) Find the value of ¢
(©))
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Question 4 continued
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Question 4 continued
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S.

The weights, in kg, of cars may be assumed to follow the normal distribution
N(1000, 250%). The weights, in kg, of lorries may be assumed to follow the normal
distribution N(2800, 650?).

A lorry and a car are chosen at random.

(a) Find the probability that the lorry weighs more than 3 times the weight of the car.
(6)

A ferry carries vehicles across a river. The ferry is designed to carry a maximum weight
of 20000kg.

(b) One morning, 8 cars and 3 lorries drive on to the ferry. Find the probability that their
total weight will exceed the recommended maximum weight of 20 000kg.

S))

(c) State a necessary assumption needed for the calculation in part (b).

1)
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Question 5 continued
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Question 5 continued
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6. David carries out an experiment with 4 identical dice, each with faces numbered 1 to 6.
He rolls the 4 dice and counts the number of dice showing an even number on the
uppermost face. He repeats this 150 times. The results are summarised in the table below.
No. of dice showing an even number | 0 1 2 3 4
Frequency 12 |1 45 | 36 | 39 | 18
David defines the random variable C as the number of dice showing an even number on
the uppermost face when the four dice are thrown.
David claims that C ~ B(4, 0.5)
(a) Stating your hypotheses clearly and using a 1% level of significance, test David’s
claim. Show your working clearly.

©)
John claims that C ~ B(4, p)
(b) Calculate an estimate of the value of p from the summary of the results of David’s

experiment. Show your working clearly.

(2)
John decides to test his claim. He calculates expected frequencies using the results of
David’s experiment and obtains the following table.

No. of dice showing an even number 0 1 2 3 4
Expected frequency 8.65 | 36.00 d 39.00 e

(c) Calculate, to 2 decimal places, the value of d and the value of e

3
(d) State suitable hypotheses to test John’s claim.

ey
John obtained a test statistic of 16.9 and carries out a test at the 1% level of significance.
(e) State what conclusion John should make about his claim.
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Question 6 continued
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Question 6 continued

(Total 18 marks)
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