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Instructions
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paper is AQA. The Paper Reference is MS2B.
* Answer all questions.
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* Unless stated otherwise, you may quote formulae, without proof, from the booklet.
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Answer all questions.

1 It is thought that the incidence of asthma in children is associated with the volume of traffic

in the area where they live.

Two surveys of children were conducted: one in an area where the volume of traffic was

heavy and the other in an area where the volume of traffic was light.

For each area, the table shows the number of children in the survey who had asthma and the

number who did not have asthma.

Asthma No asthma Total

Heavy traffic 52 58 110

Light traffic 28 62 90

Total 80 120 200

(a) Use a w2 test, at the 5% level of significance, to determine whether the incidence of

asthma in children is associated with the volume of traffic in the area where they live.

(8 marks)

(b) Comment on the number of children in the survey who had asthma, given that they

lived in an area where the volume of traffic was heavy. (1 mark)

2 (a) The number of telephone calls, X , received per hour for Dr Able may be modelled by a

Poisson distribution with mean 6 .

Determine PðX ¼ 8Þ . (2 marks)

(b) The number of telephone calls, Y , received per hour for Dr Bracken may be modelled

by a Poisson distribution with mean l and standard deviation 3 .

(i) Write down the value of l . (1 mark)

(ii) Determine PðY > lÞ . (2 marks)

(c) (i) Assuming that X and Y are independent Poisson variables, write down the

distribution of the total number of telephone calls received per hour for

Dr Able and Dr Bracken. (1 mark)

(ii) Determine the probability that a total of at most 20 telephone calls will be

received during any one-hour period. (1 mark)

(iii) The total number of telephone calls received during each of 6 one-hour periods is

to be recorded. Calculate the probability that a total of at least 21 telephone calls

will be received during exactly 4 of these one-hour periods. (3 marks)
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3 Alan’s company produces packets of crisps. The standard deviation of the weight of a packet

of crisps is known to be 2.5 grams.

Alan believes that, due to the extra demand on the production line at a busy time of the year,

the mean weight of packets of crisps is not equal to the target weight of 34.5 grams.

In an experiment set up to investigate Alan’s belief, the weights of a random sample of

50 packets of crisps were recorded. The mean weight of this sample is 35.1 grams.

Investigate Alan’s belief at the 5% level of significance. (6 marks)

4 The delay, in hours, of certain flights from Australia may be modelled by the continuous

random variable T , with probability density function

fðtÞ ¼

2
15

t 04 t4 3

1� 1
5
t 34 t4 5

0 otherwise

8>>>>><
>>>>>:

(a) Sketch the graph of f. (3 marks)

(b) Calculate:

(i) PðT 4 2Þ ; (2 marks)

(ii) Pð2<T< 4Þ . (3 marks)

(c) Determine EðTÞ . (4 marks)

5 The weight of fat in a digestive biscuit is known to be normally distributed.

Pat conducted an experiment in which she measured the weight of fat, x grams, in each of

a random sample of 10 digestive biscuits, with the following results:

X
x ¼ 31:9 and

X
ðx� �xxÞ2 ¼ 1:849

(a) (i) Construct a 99% confidence interval for the mean weight of fat in digestive

biscuits. (5 marks)

(ii) Comment on a claim that the mean weight of fat in digestive biscuits

is 3.5 grams. (2 marks)

(b) If 200 such 99% confidence intervals were constructed, how many would you expect

not to contain the population mean? (1 mark)

Turn over

s
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6 The management of the Wellfit gym claims that the mean cholesterol level of those members

who have held membership of the gym for more than one year is 3.8 .

A local doctor believes that the management’s claim is too low and investigates by measuring

the cholesterol levels of a random sample of 7 such members of the Wellfit gym, with the

following results:

4.2 4.3 3.9 3.8 3.6 4.8 4.1

Is there evidence, at the 5% level of significance, to justify the doctor’s belief that the mean

cholesterol level is greater than the management’s claim? State any assumption that you

make. (8 marks)

7 (a) The number of text messages, N , sent by Peter each month on his mobile phone never

exceeds 40.

When 04N 4 10 , he is charged for 5 messages.

When 10 < N 4 20 , he is charged for 15 messages.

When 20 < N 4 30 , he is charged for 25 messages.

When 30 < N 4 40 , he is charged for 35 messages.

The number of text messages, Y , that Peter is charged for each month has the following

probability distribution:

y 5 15 25 35

P(Y ¼ y) 0.1 0.2 0.3 0.4

(i) Calculate the mean and the standard deviation of Y . (4 marks)

(ii) The Goodtime phone company makes a total charge for text messages, C pence,

each month given by

C ¼ 10Y þ 5

Calculate EðCÞ . (1 mark)

(b) The number of text messages, X , sent by Joanne each month on her mobile phone is

such that

EðX Þ ¼ 8:35 and EðX 2Þ ¼ 75:25

The Newtime phone company makes a total charge for text messages, T pence,

each month given by

T ¼ 0:4X þ 250

Calculate VarðTÞ . (4 marks)
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8 The continuous random variable X has cumulative distribution function

FðxÞ ¼

0 x<�1

xþ 1

k þ 1
�14 x4 k

1 x> k

8>>>>><
>>>>>:

where k is a positive constant.

(a) Find, in terms of k, an expression for PðX< 0Þ . (2 marks)

(b) Determine an expression, in terms of k, for the lower quartile, q1 . (3 marks)

(c) Show that the probability density function of X is defined by

fðxÞ ¼
1

k þ 1
�14 x4 k

0 otherwise

8<
: (2 marks)

(d) Given that k ¼ 11 :

(i) sketch the graph of f ; (2 marks)

(ii) determine EðX Þ and VarðX Þ ; (2 marks)

(iii) show that Pðq1 <X<EðX ÞÞ ¼ 0:25 . (2 marks)

END OF QUESTIONS
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