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7. A company assembles boats.

 They can assemble up to five boats in any one month, but if they assemble more than 
three they will have to hire additional space at a cost of £800 per month.

 The company can store up to two boats at a cost of £350 each per month.

 The overhead costs are £1500 in any month in which work is done.

 Boats are delivered at the end of each month.  There are no boats in stock at the 
beginning of January and there must be none in stock at the end of May.

 The order book for boats is

Month January February March April May

Number ordered 3 2 6 3 4

 Use dynamic programming to determine the production schedule which minimises the 
costs to the company.  Show your working in the table provided in the answer book and 
state the minimum production cost.

(Total for Question 7 is 12 marks)
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7.

Stage State Action Dest Value
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Paper 4G: Decision Mathematics 2 Mark Scheme 

Question Scheme Marks AOs

1(a) Auxiliary equation: 2 1 0O O� �   and attempt to solve M1 1.1b 

1 5
2

O r
 1 5 1 5

2 2

n n

nu A B
§ · § ·� �

�  �¨ ¸ ¨ ¸¨ ¸ ¨ ¸
© ¹ © ¹

, where A  and B

are arbitrary constants 

M1
A1 

1.1b
2.2a

(3)
(b) Use given conditions to obtain two equations in A  and B M1 1.1b 

Attempt to solve to obtain an A  and B M1 1.1b 

1 1 5 1 5
2 25n

n n

u
­ ½§ · § ·� �° ° �¨ ¸ ¨ ¸® ¾¨ ¸ ¨ ¸
© ¹ © ¹° °¯ ¿

A1 1.1b

(3)
(6 marks)

Notes: 
(a)
M1: writes down correct auxiliary equation and attempts to solve using either the formula or 
 completing the square  
M1:  writes down the general solution in the form � �1 2( )n n

nu A BO O �  using their roots 1 2,O O  - 
 dependent on the first M mark  
A1: CAO – both lhs and rhs correct including defining A and B as (arbitrary) constants 
(b) 
M1: uses the correct initial conditions to write down two equations in A and B – for reference 

 these equations are � � � �1 5 1 5 2A B� � �   and � � � �2 2
1 5 1 5 4A B� � �  

M1: Attempts to solve these two equations (using a correct method but condone sign slips) to 
 achieve a value for A and B
A1: CAO  
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Question 7 continued
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(Total for Question 7 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS
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