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Materials 
• For this paper you must have the Oxford International AQA Booklet  

of Formulae and Statistical Tables (enclosed). 
• You may use a graphical calculator. 
 
Instructions 
• Use black ink or black ball-point pen.  Pencil should only be used for drawing. 
• Fill in the boxes at the top of this page. 
• Answer all questions. 
• You must answer the questions in the spaces provided.  Do not write outside 

the box around each page or on blank pages. 
• If you need extra space for your answer(s), use the lined pages at the end of  

this book.  Write the question number against your answer(s). 
• Do all rough work in this book.  Cross through any work you do not want to be 

marked. 
 
Information 
• The marks for questions are shown in brackets. 
• The maximum mark for this paper is 80. 
 
Advice 
• Unless stated otherwise, you may quote formulae, without proof, from the booklet. 
• Show all necessary working; otherwise marks may be lost. 

Please write clearly in block capitals. 
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Do not write 
outside the  

box Answer all questions in the spaces provided. 

 

 

1 (a) (i) State the value of the standard deviation of  W  
[1 mark]  

 

  

 Answer  
 
 

1 (a) (ii) It is given that  ( )P 0.9W a≤ >  
 
Find the smallest possible value of  a 

[2 marks]  
 

  

  

  

 Answer  
 
 

1 (a) (iii) It is given that  ( )P 0.01W b> <  
 
Find the smallest possible value of  b 

[2 marks]  
 

  

  

  

 Answer  
  

1 (a)  The random variable  W  has a Poisson distribution with a mean of  15 
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Do not write 
outside the  

box 1 (b)  The random variable  X  has a Poisson distribution with a mean of  3 

Find  ( )P 3 5X≤ <   giving your answer to three significant figures. 
[2 marks]  

 

  

  

  

 Answer  
 

 

1 (c) (i) Explain why  T   can be approximated by the random variable  Y ~ ( )Po  
[1 mark]  

 

  
 

1 (c) (ii) State the value of    in part 1(c)(i). 
[1 mark]  

 

 Answer  
 

1 (c) (iii) The random variable  C  is defined as 

C = W + X + Y 

   
It is given that  W,  X  and  Y  are independent. 

Find  ( )P 3C <   giving your answer in the form  e qp −   where  p  and  q  are integers. 
[3 marks]  

 

  

  

  

 Answer  
  

1 (c)  The random variable  T   is defined as  ~ ( )T 500, 0.02B  
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Do not write 
outside the  

box 2   The owner of a bus company records the time taken for a bus to travel between two 
towns. 

The time taken is known to be modelled by a normal distribution with mean  38 minutes 
and standard deviation  11 minutes. 

 

2 (a)  Find the probability that the time taken for a bus to travel between the two towns is more 
than  50 minutes. 

Give your answer to three significant figures. 
[3 marks]  

 

  

  

  

  

  

  

  

  

  

 Answer  
 

2 (b)  Parts of the road between the two towns are repaired.  As a result, the owner of the bus 
company claims that the mean time taken to travel between the two towns is reduced. 
 
Since the repairs, the owner records the new time taken for a bus to travel between the 
two towns.  A random sample of 30 of the recorded times has a mean of  34 minutes. 
 
 
Test the owner’s claim using the 2% level of significance, assuming that the standard 
deviation has not changed. 

[7 marks]  
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outside the  

box 
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Do not write 
outside the  

box 3   The lifetime (in thousands of hours) of a component for a photocopier is modelled 

as  T   where  8( ) = 1 e
t

T t
−

≤ −P  
 
 

3 (a)  State the distribution model and the parameter of  T  
[1 mark]  

Model 
 

  

 Parameter  

  
 
 

3 (b)  Find the probability of a component lasting longer than 7 thousand hours, giving your 
answer to four significant figures. 

[2 marks]  
 

  

  

  

  

 Answer  
 
 

3 (c)  Only 5% of components have lifetimes greater than  L  hours. 

Find the value of  L  giving your answer to four significant figures. 
[2 marks]  

 

  

  

  

  

 Answer  
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Do not write 
outside the  

box 3 (d)  Given that a component still works after 7 thousand hours of use, find the probability that 
the component has a lifetime of less than 10 thousand hours. 

Give your answer to four significant figures. 
[2 marks]  

 

  

  

  

  

  

 Answer  
 

3 (e)  Explain why your answer in part 3(d) is not likely to be representative of a  
real-life component. 

[1 mark]  
 

  

  

  

  
 
 
 
 
 

Turn over for the next question  

 
8 

 



8 
 

*08* 
IB/G/Jun23/MA04 

 

Do not write 
outside the  

box 4   The continuous random variable  X  has cumulative distribution function  ( )F x  
as shown in the graph below. 

The graph is made up from line segments where  ( )F =2 0 ,  ( )F =5 k   and  ( )F =9 1 

 

   It is given that  ( ) =P 4 0.4X ≤  
 

4 (a)  Find the value of  k  
[2 marks] 

  

  

  

  

  

  

 Answer  
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Do not write 
outside the  

box 4 (b)  Find  ( )F x  
[5 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  
 

( )F =x













  

 

4 (c)  Hence find  ( )P 4 6X< <  
[2 marks] 

  

  

  

  

 Answer  
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Do not write 
outside the  

box 5   Sam has a business repairing mobile phones which have been damaged by water. 
He has a 90% success rate for repairing the damaged mobile phones. 

 

5 (a)  Sam designs a new gel to remove moisture from damaged mobile phones. 

He claims that using the gel has improved his success rate. 
 
Sam randomly selects 50 mobile phones sent to be repaired to trial the new gel. 

He successfully repairs 49 of these 50 damaged mobile phones. 

 
Test Sam’s claim at the 1% level of significance. 

[7 marks]  
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Do not write 
outside the  

box 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

5 (b)  Explain what is meant by a Type I error in the context of the hypothesis test in part 5(a). 
 [1 mark]  

 

  

  

 

5 (c)  All of the mobile phones owned by a family are damaged by a household flood. 
These damaged mobile phones are sent to Sam to be repaired. 
 
Explain why a binomial distribution is not likely to be a good model for the number of 
successful repairs of these damaged mobile phones. 

[1 mark]  
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Do not write 
outside the  

box 6   Hannah is a long jump athlete.  The length of a long jump, in metres, made by Hannah is 
modelled by the random variable  X 

The mean length of her competitive long jumps during 1 year is 6.03 metres. 

For the next year Hannah appoints a new coach who changes her training programme. 
 
The new coach claims that the changes made to her training programme have increased 
the mean lengths of Hannah’s competitive long jumps. 

Following the changes to her training programme, the length, in metres, of 12 randomly 
selected competitive long jumps are shown below. 

   6.08 5.90 6.21 5.98 6.23 6.07 

   5.87 6.00 6.14 6.30 6.15 6.15 

   Test the new coach’s claim at the 10% level of significance, assuming that the length of 
Hannah’s long jumps is normally distributed. 

[10 marks]  
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Do not write 
outside the  
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Do not write 
outside the  

box 7   The continuous random variable  X   has probability density function  ( )f x   defined by  

( )
+

f =
3 0 1

6

0 otherwise

x k x
x


≤ ≤




 

   where  k  is a constant. 
 

7 (a)  Show that  k = 4 
[2 marks]  

 

  

  

  

  

  

 

7 (b)  Find the exact value of  ( )E X  
[3 marks]  

 

  

  

  

  

  

  

  

 

Answer 
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Do not write 
outside the  

box 7 (c)  Show that  ( ) = 127
Var

1575
X  

[5 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 

Question 7 continues on the next page 
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Do not write 
outside the  

box 7 (d)  The continuous random variable  Y  has  ( ) =E 2Y   and  ( ) = 5
Var

7
Y  

It is given that  X   and  Y   are independent random variables. 
 

7 (d) (i) Find the value of  ( )E 15 9X Y−  
[2 marks] 

  

  

  

  

  

  

 Answer  
 

7 (d) (ii) Find the value of  ( )Var 15 9X Y−  
[2 marks] 

  

  

  

  

  

  

  

  

 Answer  
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Do not write 
outside the  

box 

 
Turn over for the next question 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DO  NOT  WRITE  ON  THIS  PAGE 
ANSWER  IN  THE  SPACES  PROVIDED 
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Do not write 
outside the  

box 8   The random variable  X  is defined as  X ~ ( ), 2N   and graphs of its probability 

distribution function are shown in Figures 1–3 below. 
 

8 (a) (i) The shaded region between the lines  =x a−   and  = +x a   in Figure 1 is 95% of 
the total area between the graph and the x-axis. 

Figure 1 

 

   Find an expression for  a  in terms of   

Give the coefficient of    to four decimal places. 
[1 mark] 

  

  

  

  

  

  

 Answer  
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Do not write 
outside the  

box 8 (a) (ii) The shaded region to the right of the line  x = b  in Figure 2 is 16% of the total area 
between the graph and the x-axis. 

Figure 2 

 

   Find an expression for  b  in terms of    and   

Give the coefficient of    to four decimal places. 
[1 mark] 

  

  

  

 Answer  
 

8 (a) (iii) Sketch on Figure 3 the total region represented by  ( )( )2 2P X c− >   where  c   is a 

positive constant by shading the appropriate area and labelling the x-axis. 
[1 mark] 

Figure 3 

 
 

Question 8 continues on the next page  
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Do not write 
outside the  

box 8 (b)  The random variable  Y  is defined as  Y ~ ( )N ,0.8m m  
 
It is given that  ( ) =P 205 0.975Y <  
 
Find the value of  m  giving your answer to two decimal places. 

[5 marks] 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 Answer  
 

END  OF  QUESTIONS  
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Do not write 
outside the  

box 
 

There are no questions printed on this page 

DO  NOT  WRITE  ON  THIS  PAGE 
ANSWER  IN  THE  SPACES  PROVIDED 



22 
 

*22* 
IB/G/Jun23/MA04 

 

Do not write 
outside the  

box 
 

Question 
number 

Additional page, if required. 
Write the question numbers in the left-hand margin. 
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Do not write 
outside the  

box 
 

Question 
number 

Additional page, if required. 
Write the question numbers in the left-hand margin. 
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Do not write 
outside the 

boxQuestion 
number

Additional page, if required.
Write the question numbers in the left-hand margin.

Copyright information

For confidentiality purposes, all acknowledgements of third-party copyright material are published in a separate booklet.  This booklet 
is published after each live examination series and is available for free download from www.oxfordaqaexams.org.uk.

Permission to reproduce all copyright material has been applied for.  In some cases, efforts to contact copyright-holders may have 
been unsuccessful and Oxford International AQA Examinations will be happy to rectify any omissions of acknowledgements.  If you 
have any queries please contact the Copyright Team.

Copyright © 2023 Oxford International AQA Examinations and its licensors.  All rights reserved.

*236XMA04*


