
MATH105 - Worksheet 9

1. A carpenter makes tables of two types. Type A requires 2 metres of cedar for the legs and 7
metres of teak for the top. He sells this type of a profit of R60. Type B requires 3 metres of
cedar for the legs and 14 metres of teak for the top. He sells this type of a profit of R100. He
has 24 metres of cedar and 98 metres of teak. How many tables of each type should he make
to maximise his profit? What will be his profit?

(Hint: Start with, “Let x be the number of tables of Type A produced.”)

Answer: 6 Type A, 4 Type B. Profit = R760.

2. A bus company has two types of buses. The Xilent carries 700kg of freight and 60 passengers
and costs R6000 to run while the Yahamata carries 1400kg of freight and 90 passengers and
costs R10000 to run. The company has to carry 49000kg of freight and 3600 passengers. How
many of each type of bus should be used to minimise the total cost?

Answer: 30 Xilent, 20 Yahamata.

3. A potter is making cups and plates. It takes her 6 minutes to make a cup and 3 minutes to
make a plate. Each cup uses 1/2 kg of clay and each plate uses one kg of clay. She has 20
hours available for making the cups and plates and has 250 kg of clay on hand. She makes a
profit of R1 on each cup and R3 on each plate. How many cups and how many plates should
she make in order to maximize her profit?

Answer: 250 plates only.

4. A dishonest athlete wishes to take drugs to improve his performance. Two drugs, Muscleon
and Recordine are available, and he wants to obtain the following minimum requirements: 20
mg steroids, 12 mg vitamins and 0.8 mg strychnine. One gram of Muscleon contains 0.2 mg
steroids, 0.06 mg vitamins and 0.002 mg strychnine and one gram of Recordine contains 0.1
mg steroids, 0.08 mg vitamins and 0.008 mg strychnine.

Muscleon cost $4.00 per gram and Recordine costs $5 per gram. Find how many grams of each
type he should take to satisfy his needs most cheaply.

Answer: 40 gms Muscleon, 120 gms Recordine.

5. A factory produces dresses of two styles, Summer and Winter, using workers organised into
two groups, cutters and sewers. There is a labour force capable of doing 1800 hours of cutting
and 1000 hours of sewing per week. Each Summer dress requires 2 and 1 hours work by
cutters and sewers respectively. The corresponding figures for Winter dresses are 3 and 2
hours respectively.

The profit on each Summer dress is k times that on each Winter dress. Find how many dresses
of each style should be made each week if

(a) k = 1 (b) k = 0.6 (c) k = 0.25

For the following four problems, find the constraints and objective functions, but
do not solve them.

6. A farmer has a 320 hectare farm on which she plants two crops: maize and soybeans. For each
hectare of maize planted, her expenses are R50 and for each hectare of soybeans planted, her
expenses are R100. Each hectare of maize requires 100 m3 of storage and yields a profit of
R60; each hectare of soybeans requires 40 m3 of storage and yields a profit of R90. If the total
amount of storage space available is 19 200 m3 and the farmer has only R20 000 on hand, how
many hectares of each crop should she plant in order to maximize her profit? What will her
profit be if she follows this strategy?
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7. A company manufactures two types of shoes, trainers and sneakers. Each shoe is made by
three sections of workers, to complete the soles, the uppers and for finishing. The are enough
trained workers to do 180 hours of work per day on soles, 210 on uppers and 50 hours on
finishing. Each trainer requires 16 minutes for soles, 24 for uppers and 8 minutes for finishing
while each sneaker requires correspondingly 32, 36 and 4 minutes. The price of a sneaker is
fixed so that the profit on each is $7.50.

(a) If the profit on each trainer is $4.50, find how many shoes of each kind should be made
to maximise profit.

(b) If the market changes and the company can increase the price of the trainer so that the
profit on each trainer is $5.50, how many of each kind should be made now to maximise
profit?

8. A small manufacturer produces two products, A and B. The production costs per unit of A
and B are R6 and R3, respectively, and the corresponding selling prices are R7 and R4. In
addition, there are transportation costs of 20 cents and 30 cents for each unit of product A
and B respectively. There is R2700 available to cover production costs and R120 to cover
transportation costs. Set up an LP to help the manufacturer decide how many units of each
product must be produced in order to maximise the net profit.

9. A manufacturer makes three types of cereals: types A, B and C. The selling price of A is R20
per kg, that of B is R18 per kg, and that of C is R16 per kg. In the factory, time needed per
week to manufacture a kg of each product is: for A, 2 hours, for B, 1:5 hours, and for C, 1:2
hours. In each week, the maximum total time for manufacturing is 1 800 hours. The products
are transported in trucks to a sales house. The maximum total mass that can be transported
each week is 2 000 kg. It is required that the total income from sales be maximized.
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