Decision 1 Linear Programming Questions

4 The diagram shows the feasible region of a linear programming problem.
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(a) On the feasible region, find:
(1) the maximum value of 2x + 3y
(i1) the maximum value of 3x + 2y,

(ii1) the minimum value of —2x + y.

(b) Find the 5 inequalities that define the feasible region.

(2 marks)
(2 marks)
(2 marks)

(6 marks)
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[Figure 3, printed on the insert, is provided for use in this question.]

Emesto is to plant a garden with two types of tree: palms and conifers.

He is to plant at least 10, but not more than 80 palms.
He is to plant at least 5, but not more than 40 conifers.
He cannot plant more than 100 trees in total.

Each palm needs 20 litres of water each day and each conifer needs 60 litres of water
each day. There are 3000 litres of water available each day.

Ernesto makes a profit of £2 on each palm and £1 on each conifer that he plants and
he wishes to maximise his profit.

Emesto plants x palms and y conifers.

(a)
(b)

(c)

(d)

Formulate Ernesto’s situation as a linear programming problem. (5 marks)

On Figure 3, draw a suitable diagram to enable the problem to be solved graphically,
indicating the feasible region and the direction of the objective line. (7 marks)

Find the maximum profit for Ernesto. (2 marks)

Ernesto introduces a new pricing structure in which he makes a profit of £1 on each
palm and £4 on each conifer.

Find Ernesto’s new maximum profit and the number of each type of tree that he should
plant to obtain this maximum profit. (2 marks)




6 [Figure 1, printed on the insert, is provided for use in this question.]
Dino is to have a rectangular swimming pool at his villa.
He wants its width to be at least 2 metres and its length to be at least 5 metres.
He wants its length to be at least twice its width.
He wants its length to be no more than three times its width.

Each metre of the width of the pool costs £1000 and each metre of the length of the pool
costs £300.

He has £9000 available.
Let the width of the pool be x metres and the length of the pool be y metres.

(a) Show that one of the constraints leads to the inequality

x+y< I8 (1 mark)
(b) Find four further inequalities. (3 marks)
(¢) On Figure 1, draw a suitable diagram to show the feasible region. (6 marks)

(d) Use your diagram to find the maximum width of the pool. State the corresponding
length of the pool. (3 marks)




[Figure 2, printed on the insert, is provided for use in this question.]

The Jolly Company sells two types of party pack: excellent and luxury.

(a)

(b)

Each excellent pack has five balloons and each luxury pack has ten balloons.
Each excellent pack has 32 sweets and each luxury pack has 8 sweets.

The company has 1500 balloons and 4000 sweets available.

The company sells at least 50 of each type of pack and at least 140 packs in total.

The company sells x excellent packs and v luxury packs.
Show that the above information can be modelled by the following inequalities.
x4+ 2y = 300, 4x +y = 500, x = 50, v =50, x+y =140 (4 marks)

The company sells each excellent pack for 80p and each luxury pack for £1.20. The
company needs to find its minimum and maximum total income.

(i) On Figure 2, draw a suitable diagram to enable this linear programming problem
to be solved graphically, indicating the feasible region and an objective line.
(8 marks)

(i) Find the company’s maximum total income and state the corresponding number of
each type of pack that needs to be sold. (2 marks)

(iii) Find the company’s minimum total income and state the corresponding number of
each type of pack that needs to be sold. (2 marks)



Figure 3 (for use in Question 6)
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Figure 1 (for use in Question 6)
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Figure 2 (for use in Question 5)
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