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Linear Programming – Timed Questions
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The feasible region of a linear programming problem is determined by the following:

y=20
x+y>25
Sx+2y < 100
y<4x
ye2x

On Figure 1 opposite, draw a suitable diagram 10 represent the inequalities and
i (6 marks)

Use your diagram to find the minimum value of P, on the feasible region, in the case
where:

P=x+2y;
P=—x+y.

In each case, state the corresponding values of x and y. (4 marks)
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A factory can make three different kinds of balloon pack: gold, silver and bronze.
Each pack contains three different types of balloon: A, B and C.

Each gold pack has 2 type 4 balloons, 3 type B balloons and 6 type C balloons.
Each silver pack has 3 type A balloons, 4 type B balloons and 2 type C balloons.
Each bronze pack has 5 type 4 balloons, 3 type B balloons and 2 type C balloons.

Every hour, the maximum number of each type of balloon available is 400 type 4,
400 type B and 400 type C.

Every hour, the factory must pack at least 1000 balloons.
Every hour, the factory must pack more type A balloons than type B balloons.

Every hour, the factory must ensure that no more than 40% of the total balloons
packed are type C balloons.

Every hour, the factory makes x gold, y silver and z bronze packs.

Formulate the above situation as 6 inequalities, in addition to x>0, y >0, z>0,
simplifying your answers. (8 marks)
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‘The Jolly Company sells two types of party pack: excellent and luxury.

(@

(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 § 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 y luxury packs.
Show that the above information can be modelled by the following inequalities.
X420 <300,  drdy<S00, x>50, y>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
1o be solved graphically, indicating the feasible region and an objective line.
(8 marks)

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

Find the company’s minimun total income and state the corresponding number of
each type of pack that needs to be sold. (2 marks)
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A builder needs some screws, nails and plugs. At the local store, there are packs
containing a mixture of the three items.

A DIY pack contains 200 nails, 200 screws and 100 plugs.
A trade pack contains 1000 nails, 1500 screws and 2500 plugs.
ADIY pack costs £2.50 and a trade pack costs £15.

‘The builder needs at least 5000 nails, 6000 screws and 4000 plugs.

‘The builder buys x DIY packs and y trade packs and wishes to keep his total cost to

a minimum.

(a)  Formulate the builder’s situation as a linear programming problem. (4 marks)
(b) (i) On the grid opposite, draw a suitable diagram to enable the problem to be solved
‘graphically, indicating the feasible region and the direction of an objective line.
(6 marks)

(i) Use your diagram to find the number of each type of pack that the builder should
buy in order to minimise his cost. (I mark)

(i) Find the builder’s minimum cost. (1 mark)




