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Candidates may use any calculator allowed by the regulations of the

Joint Council for Qualifications. Calculators must not have the facility

for symbolic algebra manipulation, differentiation and integration, or

have retrievable mathematical formulae stored in them.

Instructions 

• 
Use black ink or ball-point pen. 

• 
If pencil is used for diagrams/sketches/graphs it must be dark (HB or B). 

• 
Fill in the boxes at the top of this page with your name, centre number and candidate number. 

• 
Answer all questions and ensure that your answers to parts of questions are clearly labelled. 

• 
You should show sufficient working to make your methods clear. Answers without working may not gain full credit. 

• 
Answers should be given to three significant figures unless otherwise stated.

Information 

• 
A booklet ‘Mathematical Formulae and Statistical Tables’ is provided. 

• 
The total mark for this part of the examination is 75. There are 7 questions. 

• 
The marks for each question are shown in brackets



– use this as a guide as to how much time to spend on each question.

Advice

• 
Read each question carefully before you start to answer it. 

• 
Try to answer every question. 

• 
Check your answers if you have time at the end.
Answer ALL questions.

1. 
Johsua works in a call centre. He calls people from a list until the first person answers. Over the course of a week, he records the number of calls he has to make before a person answers. The results are shown in the frequency table below:

	Number of calls
	1
	2
	3
	4
	5
	6

	Frequency
	52
	31
	12
	7
	1
	1


Joshua believes that the distribution of the random variable ‘number of calls made until someone answers’ is Geo(0.4).

Test, at the 5% level of significance, whether Joshva’s belief is correct. You must state your hypotheses clearly. 
(Total for Question 1 is 10 marks)

___________________________________________________________________________

2. 
The probability generating function of the discrete random variable X is given by
GX = k (1 + 2t + 3t 2)3.
(a)
Show that k = 
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. 
(2)

(b)
Find P(X = 2). 
(2)

(c)
Show that Var(X) = 
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.
(8)

(d)
Write down a probability generating function for Y = 2X + 3. 
(2)
(Total for Question 2 is 14 marks)

___________________________________________________________________________

3. 
Jagdeep is practising darts. He continues to throw darts at the board until he hits the bullseye r times. The random variable Y represents the total number of darts he throws. 

Given that the mean and variance of Y are 20 and 37
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 respectively,

(a)
write down a suitable model for this situation and state two assumptions that must be made for it to be valid. 
(3)

(b)
Find the value of p, the probability of Jagdeep hitting the bullseye with any one dart. 
(4)

(c)
Find the value of r. 
(1)
(Total for Question 3 is 8 marks)

___________________________________________________________________________

4. 
The number of flaws, X, in a ten-metre length of cloth is modelled as X  ( Po(2.1).

A random sample of 200 ten-metre lengths of the cloth is taken.

(a)
find the probability that the sample mean, 
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, is greater than 2.3. 
(4)

A tailor decides to modify the production process to reduce the rate of appearance of flaws. After this modification, he takes a random sample of twenty metres of cloth and finds that there is one flaw in it.
(b)
Test, at the 5% significance level, whether there is evidence that the rate of appearance of flaws has been reduced. 
(5)
(Total for Question 4 is 9 marks)

___________________________________________________________________________

5. 
The discrete random variable X has a probability distribution as shown in the table below.

	x
	−3
	−2
	0
	2
	3
	5

	P(X = x)
	p
	q
	r
	q
	q
	r


The random variable Y is defined as Y = 2X + 5. 
Given that E(Y) = 4.9 and that P(Y < 9) = 0.55, find
(a)
the values of p, q and r,
(7)

(b)
P(X > 2Y – 3). 
(2)
(Total for Question 5 is 9 marks)

___________________________________________________________________________

6. 
A footballer is practising penalty kicks. He takes 500 penalties per day and the probability of a random penalty missing the goal is p.
The probability that the footballer never misses the goal in four consecutive kicks is 0.8853.

(a)
Find the mean and variance of the number of missed penalties each day. 
(7)

(b)
Explain why a Poisson approximation can be used to find the probability that the footballer misses more than r penalties per day. 
(2)

(c)
Use a suitable Poisson approximation to find the probability that the footballer misses more than 17 penalties on a given day. 
(2)

(d)
Comment on the accuracy of the approximation obtained in part (c). 
(2)
(Total for Question 6 is 13 marks)

___________________________________________________________________________

7. 
Philip is rolling a six-sided dice to test if it is biased against rolling a six. He rolls the dice 25 times and records the number of times a six appears.

(a)
Using a 10% significance level, find the critical region for Philip’s test and write down the size of the test. 
(3)

(b)
Show that the power function for Philip’s test is given by (1 − p)24(1 + 24p).
(3)

Gemma carries out a different experiment such that she continues to roll the dice until a six appears.

Given that the critical region for Gemma’s test is ‘greater than or equal to 13’,

(c)
find the size of Gemma’s test and write down the power function for her test. 
(3)

(d)
Give two reasons why you would recommend Philip’s test over Gemma’s test when p = 0.09. 
(3)
(Total for Question 7 is 12 marks)

___________________________________________________________________________
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