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Turn over

1. (a) Explain what you understand by a census.
(1)

Each cooker produced at GT Engineering is stamped with a unique serial number.
GT Engineering produces cookers in batches of 2000. Before selling them, they test a 
random sample of 5 to see what electric current overload they will take before breaking 
down.

(b) Give one reason, other than to save time and cost, why a sample is taken rather than 
a census.

(1)

(c) Suggest a suitable sampling frame from which to obtain this sample.
(1)

(d) Identify the sampling units.
(1)
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2. The probability of a bolt being faulty is 0.3. Find the probability that in a random sample
of 20 bolts there are

(a) exactly 2 faulty bolts,
(2)

(b) more than 3 faulty bolts.
(2)

These bolts are sold in bags of 20. John buys 10 bags. 

(c) Find the probability that exactly 6 of these bags contain more than 3 faulty bolts. 
(3)
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Question 2 continued
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3. (a) State two conditions under which a Poisson distribution is a suitable model to use in
statistical work. 

(2)

 The number of cars passing an observation point in a 10 minute interval is modelled by a 
Poisson distribution with mean 1.

(b) Find the probability that in a randomly chosen 60 minute period there will be

(i) exactly 4 cars passing the observation point, 

(ii) at least 5 cars passing the observation point. 
(5)

The number of other vehicles, other than cars, passing the observation point in a 60 minute 
interval is modelled by a Poisson distribution with mean 12. 

(c) Find the probability that exactly 1 vehicle, of any type, passes the observation point 
in a 10 minute period. 

(4)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4. The continuous random variable Y has cumulative distribution function F(y) given by

 (a) Show that
(2)

 (b) Find P(Y > 1.5).
(2)

(c) Specify fully the probability density function f(y).
(3)
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Question 4 continued
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Question 4 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



Turn over
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5. Dhriti grows tomatoes. Over a period of time, she has found that there is a probability 0.3
of a ripe tomato having a diameter greater than 4 cm. She decides to try a new fertiliser. In
a random sample of 40 ripe tomatoes, 18 have a diameter greater than 4 cm. Dhriti claims
that the new fertiliser has increased the probability of a ripe tomato being greater than
4 cm in diameter.

Test Dhriti’s claim at the 5% level of significance. State your hypotheses clearly.
(7)
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6. The probability that a sunflower plant grows over 1.5 metres high is 0.25. A random
sample of 40 sunflower plants is taken and each sunflower plant is measured and its height
recorded.

(a) Find the probability that the number of sunflower plants over 1.5 m high is between
8 and 13 (inclusive) using 

  (i) a Poisson approximation,

  (ii) a Normal approximation.
(10)

(b) Write down which of the approximations used in part (a) is the most accurate estimate 
of the probability. You must give a reason for your answer.

(2)
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Question 6 continued
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Question 6 continued
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7. (a) Explain what you understand by

  (i) a hypothesis test,

  (ii) a critical region.
(3)

During term time, incoming calls to a school are thought to occur at a rate of 0.45 per 
minute. To test this, the number of calls during a random 20 minute interval, is recorded.

(b) Find the critical region for a two-tailed test of the hypothesis that the number of 
incoming calls occurs at a rate of 0.45 per 1 minute interval. The probability in each 
tail should be as close to 2.5% as possible.

(5)

(c) Write down the actual significance level of the above test.
 (1)

In the school holidays, 1 call occurs in a 10 minute interval.

(d) Test, at the 5% level of significance, whether or not there is evidence that the rate of 
incoming calls is less during the school holidays than in term time.

(5)
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Question 7 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



Turn over
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8. The continuous random variable X has probability density function f(x) given by

 (a) Sketch f(x) for all values of x.
(3)

(b) Write down the mode of X.
 (1)

Find

 (c) E(X),
(3)

(d) the median of X.
(4)

(e) Comment on the skewness of this distribution. Give a reason for your answer.
(2)

f x
x

( )=
−( )⎧

⎨
⎩

2 2
0
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Question 8 continued
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1. Jean regularly takes a break from work to go to the post office. The amount of time Jean
waits in the queue to be served at the post office has a continuous uniform distribution
between 0 and 10 minutes.

(a) Find the mean and variance of the time Jean spends in the post office queue.
(3)

(b) Find the probability that Jean does not have to wait more than 2 minutes.
(2)

Jean visits the post office 5 times.

(c) Find the probability that she never has to wait more than 2 minutes.
(2)

Jean is in the queue when she receives a message that she must return to work for an 
urgent meeting. She can only wait in the queue for a further 3 minutes. 

Given that Jean has already been queuing for 5 minutes,

(d) find the probability that she must leave the post office queue without being served.
(3)
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2. In a large college 58% of students are female and 42% are male. A random sample of 100
students is chosen from the college. Using a suitable approximation find the probability
that more than half the sample are female.

(7)
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3. A test statistic has a Poisson distribution with parameter   .

Given that

(a) find the critical region for the test statistic such that the probability in each tail is as 
close as possible to 2.5%.

(3)

(b) State the probability of incorrectly rejecting H0 using this critical region.
(2)
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4. Each cell of a certain animal contains 11000 genes. It is known that each gene has a
probability 0.0005 of being damaged.

A cell is chosen at random.

(a) Suggest a suitable model for the distribution of the number of damaged genes in the cell.
(2)

(b) Find the mean and variance of the number of damaged genes in the cell.
(2)  

(c)  Using a suitable approximation, find the probability that there are at most 2 damaged 
genes in the cell.

(4)
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5. Sue throws a fair coin 15 times and records the number of times it shows a head.

(a) State the distribution to model the number of times the coin shows a head.
(2)

Find the probability that Sue records

(b) exactly 8 heads,
(2)

(c) at least 4 heads.
(2)

Sue has a different coin which she believes is biased in favour of heads. She throws the 
coin 15 times and obtains 13 heads.

(d) Test Sue’s belief at the 1% level of significance. State your hypotheses clearly.
(6)
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6. A call centre agent handles telephone calls at a rate of 18 per hour.

(a) Give two reasons to support the use of a Poisson distribution as a suitable model for
the number of calls per hour handled by the agent.

(2)

(b) Find the probability that in any randomly selected 15 minute interval the agent 
handles

(i) exactly 5 calls,

(ii)  more than 8 calls.
(5)

The agent received some training to increase the number of calls handled per hour. During 
a randomly selected 30 minute interval after the training the agent handles 14 calls.

(c)  Test, at the 5% level of significance, whether or not there is evidence to support the 
suggestion that the rate at which the agent handles calls has increased. State your 
hypotheses clearly.

(6)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



Turn over

Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



Turn over

Question 6 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q6

(Total 13 marks)

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



7. A random variable X has probability density function given by

0 - x < 1

f(x)= kx3 1 - x - 2

0 otherwise

 where k is a constant.

(a) Show that 
(4)

(b) Calculate the mean of X.
(4)

(c) Specify fully the cumulative distribution function F(x).
(7)

(d) Find the median of X.
(3)

(e) Comment on the skewness of the distribution of X.
(2)
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1. A botanist is studying the distribution of daisies in a field. The field is divided into a
number of equal sized squares. The mean number of daisies per square is assumed to be
3. The daisies are distributed randomly throughout the field.

Find the probability that, in a randomly chosen square there will be 

(a) more than 2 daisies,
(3)

(b)  either 5 or 6 daisies.
(2)

The botanist decides to count the number of daisies, x, in each of 80 randomly selected 
squares within the field. The results are summarised below

∑ x = 295             ∑ x2 = 1386

(c)  Calculate the mean and the variance of the number of daisies per square for the 80 
squares. Give your answers to 2 decimal places.

(3)

(d)  Explain how the answers from part (c) support the choice of a Poisson distribution as 
a model.

(1)

(e)  Using your mean from part (c), estimate the probability that exactly 4 daisies will be 
found in a randomly selected square.

(2) 
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2. The continuous random variable X is uniformly distributed over the interval [–2, 7].

(a)  Write down fully the probability density function f(x) of X.
(2)

(b)  Sketch the probability density function f(x) of X.
(2)

 Find 

 (c)  E(X 2),
(3)

(d)  P(– 0.2 < X < 0.6).
(2)
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3. A single observation x is to be taken from a Binomial distribution B(20, p).

This observation is used to test H0 : p = 0.3 against H1 : p ≠ 0.3

(a)  Using a 5% level of significance, find the critical region for this test.
The probability of rejecting either tail should be as close as possible to 2.5%.

(3)

(b)  State the actual significance level of this test.
(2)

The actual value of x obtained is 3.

(c)  State a conclusion that can be drawn based on this value giving a reason for your 
answer.

(2)
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4. The length of a telephone call made to a company is denoted by the continuous random
variable T. It is modelled by the probability density function

(a)  Show that the value of k is     .
(3)

(b)  Find P(T > 6).
(2)

(c)  Calculate an exact value for E(T) and for Var(T).
(5)

(d)  Write down the mode of the distribution of T.
(1)

It is suggested that the probability density function, f(t), is not a good model for T.

(e)  Sketch the graph of a more suitable probability density function for T.
(1)
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5. A factory produces components of which 1% are defective. The components are packed
in boxes of 10. A box is selected at random.

(a)  Find the probability that the box contains exactly one defective component.
(2)

(b)  Find the probability that there are at least 2 defective components in the box.  
(3)

(c)  Using a suitable approximation, find the probability that a batch of 250 components 
contains between 1 and 4 (inclusive) defective components.

(4)
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6. A web server is visited on weekdays, at a rate of 7 visits per minute. In a random one
minute on a Saturday the web server is visited 10 times.

(a)  (i) Test, at the 10% level of significance, whether or not there is evidence that the
rate of visits is greater on a Saturday than on weekdays. State your hypotheses 
clearly.

(ii)  State the minimum number of visits required to obtain a significant result.
(7)

(b) State an assumption that has been made about the visits to the server.
(1)

In a random two minute period on a Saturday the web server is visited 20 times.

(c)  Using a suitable approximation, test at the 10% level of significance, whether or not 
the rate of visits is greater on a Saturday.

(6)
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7. A random variable X has probability density function given by

(a)  Show that the cumulative distribution function F(x) can be written in the form 
ax2 + bx + c, for 1 - x - 4 where a, b and c are constants.

(3)

(b)  Define fully the cumulative distribution function F(x).
(2)

(c)  Show that the upper quartile of X is 2.5 and find the lower quartile.
(6)

Given that the median of X is 1.88

(d)  describe the skewness of the distribution. Give a reason for your answer.
(2)
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1. A bag contains a large number of counters of which 15% are coloured red.  A random
sample of 30 counters is selected and the number of red counters is recorded.

(a) Find the probability of no more than 6 red counters in this sample.
(2)

A second random sample of 30 counters is selected and the number of red counters is 
recorded.

(b) Using a Poisson approximation, estimate the probability that the total number of red 
counters in the combined sample of size 60 is less than 13.

(3)
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2. An effect of a certain disease is that a small number of the red blood cells are deformed.
Emily has this disease and the deformed blood cells occur randomly at a rate of 2.5 per ml
of her blood.  Following a course of treatment, a random sample of 2 ml of Emily’s blood
is found to contain only 1 deformed red blood cell.

Stating your hypotheses clearly and using a 5% level of significance, test whether or not
there has been a decrease in the number of deformed red blood cells in Emily’s blood.

(6) 
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3. A random sample X1, X2, ... Xn is taken from a population with unknown mean μ and
unknown variance σ2. A statistic Y is based on this sample.

(a) Explain what you understand by the statistic Y.
(2)

(b) Explain what you understand by the sampling distribution of Y.
(1)

(c) State, giving a reason which of the following is not a statistic based on this sample.

(i)   (ii)   (iii)    
(2)
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4. Past records suggest that 30% of customers who buy baked beans from a large supermarket
buy them in single tins. A new manager questions whether or not there has been a change
in the proportion of customers who buy baked beans in single tins. A random sample of
20 customers who had bought baked beans was taken.

(a) Using a 10% level of significance, find the critical region for a two-tailed test to
answer the manager’s question. You should state the probability of rejection in each 
tail which should be less than 0.05.

(5)

(b) Write down the actual significance level of a test based on your critical region from 
part (a).

(1)

The manager found that 11 customers from the sample of 20 had bought baked beans in 
single tins.

(c) Comment on this finding in the light of your critical region found in part (a).
(2)
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5. An administrator makes errors in her typing randomly at a rate of 3 errors every 1000
words.

(a) In a document of 2000 words find the probability that the administrator makes 4 or
more errors.

(3)

The administrator is given an 8000 word report to type and she is told that the report will 
only be accepted if there are 20 or fewer errors.

(b) Use a suitable approximation to calculate the probability that the report is accepted.
(7)
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6. The three independent random variables A, B and C each has a continuous uniform
distribution over the interval [0, 5].

(a) Find P(A > 3).
(1)

(b) Find the probability that A, B and C are all greater than 3.
(2)

The random variable Y represents the maximum value of A, B and C.  

The cumulative distribution function of Y is 

(c)  Find the probability density function of Y.
(2)

(d)  Sketch the probability density function of Y.
(2)

(e)  Write down the mode of Y.
(1)

(f)  Find E(Y).
(3)

(g)  Find P(Y > 3).
(2)
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⎧

⎨
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⎩
⎪
⎪

0
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3

y < 0

0 - y - 5

y > 5
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7.  

Figure 1

Figure 1 shows a sketch of the probability density function f(x) of the random variable X. 
The part of the sketch from x = 0 to x = 4 consists of an isosceles triangle with maximum 
at (2, 0.5).

(a) Write down E(X).
(1)

The probability density function f(x) can be written in the following form. 

(b)  Find the values of the constants a and b.
(2)

(c)  Show that σ, the standard deviation of X, is 0.816 to 3 decimal places.
(7)

(d)  Find the lower quartile of X.
(3)

(e)  State, giving a reason, whether P(2 – σ < X < 2 + σ) is more or less than 0.5
(2)
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4 x2

1–
2

y

O

f x
ax
b ax( ) = −

⎧
⎨
⎪

⎩⎪0

0 - x < 2
2 - x - 4
otherwise
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8. A cloth manufacturer knows that faults occur randomly in the production process at a rate
of 2 every 15 metres.

(a) Find the probability of exactly 4 faults in a 15 metre length of cloth.
(2)

(b) Find the probability of more than 10 faults in 60 metres of cloth.
(3)

A retailer buys a large amount of this cloth and sells it in pieces of length x metres. He 
chooses x so that the probability of no faults in a piece is 0.80

(c) Write down an equation for x and show that x = 1.7 to 2 significant figures.
(4)

The retailer sells 1200 of these pieces of cloth. He makes a profit of 60p on each piece 
of cloth that does not contain a fault but a loss of £1.50 on any pieces that do contain 
faults.

(d) Find the retailer’s expected profit.
(4)
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1. A manufacturer supplies DVD players to retailers in batches of 20. It has 5% of the players
returned because they are faulty.

(a) Write down a suitable model for the distribution of the number of faulty DVD players
in a batch.

(2)

Find the probability that a batch contains 

(b) no faulty DVD players,
(2)

(c) more than 4 faulty DVD players.
(2)

(d) Find the mean and variance of the number of faulty DVD players in a batch.
(2)
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2. A continuous random variable X has cumulative distribution function

x < – 2

– 2  x  4

x > 4

 (a) Find P(X < 0).
(2)

(b) Find the probability density function f(x) of X.
(3)

(c) Write down the name of the distribution of X.
(1)

(d) Find the mean and the variance of X.
(3)

(e) Write down the value of P(X = 1).
(1)
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3. A robot is programmed to build cars on a production line. The robot breaks down at
random at a rate of once every 20 hours.

(a) Find the probability that it will work continuously for 5 hours without a breakdown.
(3)

Find the probability that, in an 8 hour period,

(b) the robot will break down at least once,
(3)

(c) there are exactly 2 breakdowns.
(2)

In a particular 8 hour period, the robot broke down twice.

(d) Write down the probability that the robot will break down in the following 8 hour 
period. Give a reason for your answer.

(2)
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4. The continuous random variable X has probability density function f(x) given by

0 < x  3
3 < x  4
otherwise

 where k is a constant.

(a) Show that k =
1
9 (4)

(b) Find the cumulative distribution function F(x).
(6)

(c) Find the mean of X.
(3)

(d) Show that the median of X lies between x = 2.6 and x = 2.7
(4)
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5. A café serves breakfast every morning. Customers arrive for breakfast at random at a rate
of 1 every 6 minutes.

Find the probability that

(a) fewer than 9 customers arrive for breakfast on a Monday morning between 10 am and
11 am.

(3)

The café serves breakfast every day between 8 am and 12 noon.

(b) Using a suitable approximation, estimate the probability that more than 50 customers 
arrive for breakfast next Tuesday.

(6)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



Turn over

Question 5 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q5

(Total 9 marks)

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



6. (a) Define the critical region of a test statistic.
(2)

A discrete random variable X has a Binomial distribution B(30, p). A single observation is 
used to test H0 : p = 0.3 against H1 : p ≠ 0.3

(b) Using a 1% level of significance find the critical region of this test. You should state 
the probability of rejection in each tail which should be as close as possible to 0.005

(5)

(c) Write down the actual significance level of the test.
(1)

The value of the observation was found to be 15.

(d) Comment on this finding in light of your critical region.
(2)
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7. A bag contains a large number of coins. It contains only 1p and 2p coins in the ratio 1:3

(a) Find the mean μ and the variance σ 2 of the values of this population of coins.
(3)

A random sample of size 3 is taken from the bag.

(b) List all the possible samples.
(2)

(c) Find the sampling distribution of the mean value of the samples.
(6)
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1. Explain what you understand by

(a) a population,
(1)

(b) a statistic.   
(1)

A researcher took a sample of 100 voters from a certain town and asked them who they 
would vote for in an election. The proportion who said they would vote for Dr Smith 
was 35%.

(c) State the population and the statistic in this case.      
(2)

(d) Explain what you understand by the sampling distribution of this statistic.      
(1)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

mock papers 6

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



Turn over

Question 1 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q1

(Total 5 marks)

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



2. Bhim and Joe play each other at badminton and for each game, independently of all others,
the probability that Bhim loses is 0.2

Find the probability that, in 9 games, Bhim loses

(a) exactly 3 of the games,
(3)

(b) fewer than half of the games.
(2)

Bhim attends coaching sessions for 2 months. After completing the coaching, the 
probability that he loses each game, independently of all others, is 0.05

Bhim and Joe agree to play a further 60 games.

(c) Calculate the mean and variance for the number of these 60 games that Bhim loses.
(2) 

(d) Using a suitable approximation calculate the probability that Bhim loses more than 4 
games.

(3)
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3. A rectangle has a perimeter of 20 cm. The length, X cm, of one side of this rectangle is
uniformly distributed between 1 cm and 7 cm.

Find the probability that the length of the longer side of the rectangle is more than 6 cm
long.

(5)
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4. The lifetime, X, in tens of hours, of a battery has a cumulative distribution function F(x)
given by

2

0 1
4F( ) ( 2 3) 1 1.5
9

1 1.5

x

x x x x

x

⎧
⎪⎪= + −⎨
⎪
⎪⎩

<

>

(a) Find the median of X, giving your answer to 3 significant figures.
(3)

(b) Find, in full, the probability density function of the random variable X. 
(3)

 (c) Find P(X  1.2)
(2)

A camping lantern runs on 4 batteries, all of which must be working. Four new batteries 
are put into the lantern.

(d) Find the probability that the lantern will still be working after 12 hours.   
(2)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



Turn over

Question 4 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q4

(Total 10 marks)

http://mppe.org.uk

Copyright ©  mppe.org.uk and its license. All Rights Reserved



5. A company has a large number of regular users logging onto its website. On average
4 users every hour fail to connect to the company’s website at their first attempt.

(a) Explain why the Poisson distribution may be a suitable model in this case.
(1)

Find the probability that, in a randomly chosen 2 hour period,

(b) (i) all users connect at their first attempt,

(ii) at least 4 users fail to connect at their first attempt.  
(5)

The company suffered from a virus infecting its computer system. During this infection it 
was found that the number of users failing to connect at their first attempt, over a 12 hour 
period, was 60.

(c) Using a suitable approximation, test whether or not the mean number of users per 
hour who failed to connect at their first attempt had increased. Use a 5% level of 
significance and state your hypotheses clearly.

 (9) 
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6. A company claims that a quarter of the bolts sent to them are faulty. To test this claim the
number of faulty bolts in a random sample of 50 is recorded.

(a) Give two reasons why a binomial distribution may be a suitable model for the number
of faulty bolts in the sample.

(2)

(b) Using a 5% significance level, find the critical region for a two-tailed test of the 
hypothesis that the probability of a bolt being faulty is 1

4
. The probability of rejection

in either tail should be as close as possible to 0.025
(3)

(c) Find the actual significance level of this test.
(2)

In the sample of 50 the actual number of faulty bolts was 8.

(d) Comment on the company’s claim in the light of this value. Justify your answer.
(2)

The machine making the bolts was reset and another sample of 50 bolts was taken. 
Only 5 were found to be faulty.

(e) Test at the 1% level of significance whether or not the probability of a faulty bolt has 
decreased. State your hypotheses clearly.

(6)
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7. The random variable Y has probability density function f(y) given by

( ) 0 3
f ( )

0 otherwise
ky a y y

y
−⎧

= ⎨
⎩

where k and a are positive constants.

 (a) (i) Explain why a  3

  (ii) Show that 2
9( 2)

k
a

=
−

(6)

Given that E(Y) = 1.75

 (b) show that a = 4 and write down the value of k.    
 (6) 

For these values of a and k,

(c) sketch the probability density function,
(2)

(d) write down the mode of Y.
(1)
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