QQQ - Decision 1 - Chapter 6 - Linear Programming (Version 2)

Total Marks: 24
(24 = Platinum, 22 = Gold, 19 = Silver, 16 = Bronze)

1. A manufacturer of frozen yoghurt is going to exhibit at a trade fair. He will take two types of

frozen yoghurt, Banana Blast and Strawberry Scream.
He will take a total of at least 1000 litres of yoghurt.

He wants at least 25% of the yoghurt to be Banana Blast. He also wants there to be at most half as

much Banana Blast as Strawberry Scream.

Each litre of Banana Blast costs £3 to produce and each litre of Strawberry Scream costs £2 to

produce. The manufacturer wants to minimise his costs.

Let  represent the number of litres of Banana Blast and y represent the number of litres of

Strawberry Scream.

Formulate this as a linear programming problem, stating the objective and listing the constraints

as simplified inequalities with integer coefficients.
You should not attempt to solve the problem. (6)

(Total 6 marks)
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Figure 3

Figure 3 shows the constraints of a linear programming problem in 2 and y.

The unshaded area, including its boundaries, forms the feasible region, R.

An objective line has been drawn and labelled on the graph.

(a) State the inequalities that define the feasible region.

160
The maximum value of the objective function is =

883
The minimum value of the objective function is —

41

(b) Determine the objective function, showing your working clearly.

2

(5)

(Total 7 marks)
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3. The manager of a factory is planning the production schedule for the next three weeks for a

range of cabinets. The following constraints apply to the production schedule.

e The total number of cabinets produced in week 3 cannot be fewer than the total number
produced in weeks 1 and 2
e At most twice as many cabinets must be produced in week 3 as in week 2

e The number of cabinets produced in weeks 2 and 3 must, in total, be at most 125

The production cost for each cabinet produced in weeks 1,2 and 3 is £250, £275 and £200

respectively.

The factory manager decides to formulate a linear programming problem to find a production

schedule that minimises the total cost of production.

The objective is to minimise 250z + 275y + 200z
(a) Explain what the variables z, y and z represent. @

(b) Write down the constraints of the linear programming problem in terms of z, y and z.  (2)

Due to demand, exactly 150 cabinets must be produced during these three weeks. This reduces the

constraints to

which are shown in Diagram 1 in the answer book.
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Diagram 1

Given that the manager does not want any cabinets left unfinished at the end of a week,

(¢) (i) usea graphical approach to solve the linear programming problem and hence
determine the production schedule which minimises the cost of production. You

should make your method and working clear.

(ii) Find the minimum total cost of the production schedule. (8)

(Total 11 marks)
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