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Answer all questions.

Answer each question in the space provided for that question.

1 The table summarises the volume of water, v cubic metres, used during one month by
each of the 100 households on a new estate.

Volume of water (v) | Number of households
0<v<2 1
2<v<4 5
4<v<6 13
6<v<8 18
§<v<10 27
10<v<I5 16
15<v<20 12
20<v <30 8
(a) Calculate estimates for the mean and the standard deviation of these data.
[4 marks]
(b) For each household, the monthly cost for water used is a fixed cost of £1.85 plus a cost

of £1.30 per cubic metre of water used.

For the households on this new estate, calculate, to the nearest 1p, estimates for the

mean and the standard deviation of the monthly cost of water used.

[4 marks]
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2 (a)

(i)
(i)
(iif)

(b)

The weight of cheese, X, in a large pack can be modelled by a normal random
variable with a mean of 365.0 grams and a standard deviation of 10.0 grams.

Determine the probability that the weight of cheese in a randomly selected large pack is:
less than 377.5 grams;
more than 367.5 grams;

between 365.0 grams and 367.5 grams.
[6 marks]

The weight of cheese, Y, in an extra-large pack can be modelled by a normal random
variable with mean 475.0 grams, unknown standard deviation ¢ grams
and P(Y <450.0)=0.05.

Find, to the nearest 0.1 gram, the value of o .
[3 marks]
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(a)

Large bags of Luckidips contain exactly 50 chocolates. Each chocolate has the same
shape and is wrapped with the same silver foil.

The type of chocolate coating and the type of centre of the 50 chocolates in each bag
are as follows.

Coating
Milk White Dark
Soft 22 8 0
Centre
Hard 6 6 8

Munir selects at random a chocolate from a bag of 50 Luckidips.
Calculate the probability that his selected chocolate has:

either a hard centre or a white coating or both;

(ii) either a soft centre or a milk coating but not both;

(iii) a soft centre, given that it has a milk coating.

(b)

(i)

[4 marks]

Ning selects at random, without replacement, four chocolates from a second bag
of 50 Luckidips.

Calculate the probability that in her selected chocolates:

none have both a dark coating and a soft centre;

(ii) exactly two have a milk coating;

(iii) at least one has both a milk coating and a soft centre.

[8 marks]
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4 Ethylene glycol, commonly known as antifreeze, is added to water in a vehicle’s
radiator to lower the freezing point of the resultant fluid.

The table shows the percentage, x, of antifreeze by volume in the fluid and the fluid’s
corresponding freezing point, y °C.

X 0.0 5.0 10.0 | 15.0 | 20.0 25.0 | 30.0

y 0.0 2.1 -41 | 63 | 83 | -11.9 | —-14.7

(a) State why the least squares regression line of x on y would not be appropriate for
these data.
[1 mark]
(b) (i) Calculate the equation of the least squares regression line of y on x.
[3 marks]
(ii) Hence interpret, in context, the value you obtained for the line’s gradient.
[2 marks]
(c) (i) Calculate the value of the residual for the point (15, —6.3).
[2 marks]
(ii) Hence, given that the residual for the point (30, —14.7) is —0.65, correct to two
significant figures, find the sum of the remaining 5 residuals.
[2 marks]
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(a)

(b)

(c)

(d)

Each of the four major blood groups is split into positive and negative blood types.

The percentage of the population of Brazil with each blood type is shown in the table.

Blood group AB
Blood type o+ O- A+ A- B+ B- | AB+ | AB-
Percentage 36 9 34 8 8 2 2 1

Estimate the probability that, in Brazil, a random sample of:

10 people contains exactly 3 with blood type A+;

30 people contains more than 10 with blood group O;

40 people contains at most 20 with blood groups other than A and AB;

50 people contains at least 6 but at most 12 with blood types that are negative.

[2 marks]

[2 marks]

[3 marks]

[4 marks]
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6 A local authority has established that the time taken to collect recyclable household box
waste from ‘bags & boxes’ in a particular area has a mean of 390 minutes and a
standard deviation of 25 minutes.

In order to assess the effect on the mean collection time of a change from
‘bags & boxes’ to ‘bins & boxes’, a sample of 34 collections was timed.

The total time for the 34 collections of ‘bins & boxes’ was 13 668 minutes.

(a) (i) Assuming that the value of the standard deviation remained unchanged at 25 minutes,
construct a 90% confidence interval for the mean time taken when collecting from
‘bins & boxes’. Give the limits to the nearest minute.
[5 marks]

(ii) Hence comment on a claim that the change to ‘bins & boxes’ has increased the mean
time taken.
[2 marks]
(b) In answering part (a)(i):

(i) state an assumption needed about the sample of 34 collections;

(ii) explain fully why no assumption was needed about the distribution of collection times.
[3 marks]
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