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INSTRUCTIONS TO CANDIDATES: There are FOUR questions on this 

paper. 
       
      Answer all FOUR questions. 
 
      All questions carry equal marks. 

Calculators may be used but full 
workings must be shown. 
 
PROVIDED:  
Formulae books, containing 
statistical tables. 

      Four sheets of graph paper. 
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Question 1 
 
An aircraft obstruction lighting company produces two products: LED high intensity 
obstruction lights and LED medium intensity obstruction lights. The contribution to 
profit that can be obtained is £25 per unit from LED high intensity obstruction lights, 
and £35 per unit from LED medium intensity obstruction lights.  The factory employs 
200 skilled workers and 150 unskilled workers, and they work a 40 hour week.  The 
time required to produce 1 unit of LED high intensity obstruction lights is 6 skilled 
hours and 4 unskilled hours, whilst for 1 unit of LED medium intensity obstruction 
lights is 5 skilled hours and 7 unskilled hours. 
 

Required: 
 
a) Arrange the given information into tabular form. 

      (5 Marks) 
 

b) Translate the problem into a linear programming one, identifying and 
writing down the objective function and the constraints. 

      (3 marks) 
 
c) Use the algebraic method to calculate how many units of product X and 

Y would be produced to maximise profitability. 
 

      (7 marks) 
  

d) Plot the inequalities on a graph and identify the feasible region. 
     
     
     (10 marks) 

 
 
 

  
 
 
 

(Total 25 marks) 
 
 

End of question 1 
Questions continue over the page 

Please turn the page 
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Question 2 

 
Sean’s machine parts Ltd sell a wide variety of equipment, including valves. The 
quarterly management accounts for recent quarters show that the following numbers 
of valves were sold in the four quarters (seasons) of the year: 

 
 
 
 
 
 
 
 
 
Required: 
 
a) Use a 4-point moving average to analyse the data to show the trend.                                                                                               

                                                                                        
                                                                                             (10 marks) 
 

b) Calculate the seasonal variations from the trend. 
 

                                                                                              (7 marks) 
 

 
c) Use the data to forecast the sales for each quarter of 2024.                    

 
                                                                                               (8 marks) 

 
 
                                                                                                                                     
                                                                                                   

 
(Total 25 marks) 

 

End of question 2 
Questions continue over the page 

Please turn the page 
 
 
 
 
 
 
 

 Quarter 1 Quarter 2 Quarter 3 Quarter 4 
     
2020  500   260   310   580  
2021  550   300   350   620  
2022  580   340   410   660  
2023  610   380   440   690  
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Question 3 

 
The Table below shows the age of a sample of 40 patients on a covid-19 ward.  

 
 
 
 
 
 
 
 
 
 
 
 
Required: 

a) Produce a grouped frequency distribution (GFD) table for this data.  
                                                                                                        (5 marks) 

 
b) Draw a histogram of the grouped frequency distribution, and on the  

               same graph calculate the mode salary.  
      
                                                                      (5 marks) 
 

c) From the GFD calculate the mean deviation          
                                                                                                        (5 marks) 

 
d) From the GFD calculate the mean age. 

                                                        (5 marks) 
 
e) Calculate the corresponding variance and standard deviation. 

                                                        (5 marks) 
 

 
                                                                                                   (Total 25 marks) 

 
End of question 3 

Questions continue over the page 
Please turn the page 

 
 
 
 
 

              

27 54 38 62 21 57 48 33 

37 30 55 35 64 32 54 46 

62 42 22 57 28 51 26 37 

20 66 46 52 41 39 43 53 

32 41 56 39 26 39 62 36 
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Question 4 
 
 A new piece of AI equipment has been installed and some of the employees are 
having difficulty logging on to it. A technician has given them some training and the 
problems encountered during the practice session are recorded. These data result in 
the following probabilities:  

An employee has a 0.9 probability of logging on successfully at their first attempt. If 
they are successful at any time, the same probability applies on their next two 
attempts.  

If they are not successful at any time, they lose confidence and the probability of 
succeeding on any subsequent attempt is only 0.5.  

Required: 

Use a tree diagram to find the probabilities that:  

a) They are successful on all their first three attempts.  
        (5 marks) 

 
b) They fail at the first attempt but succeed on the next two. 

        (5 marks) 
 

c) They are successful just once in three attempts.  
                                              (5 marks) 

 
 

d) They fail just once in three attempts.  
        (5 marks) 

 
 

e) They are still not successful after the third attempt. 
        (5 marks)  

 
 

                                                                                               
 
                                                                                                   (Total 25 marks) 

 
 

END OF QUESTIONS 
 

PLEASE TURN OVER FOR FORMULAE 
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END OF FORMULAE 
END OF EXAM 
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