A Resource for Free-standing Mathematics Qualifications 
Max & Min Problems

Problem 1

I am the manager of an 80-unit apartment complex.

Recently, I have been exploring how the monthly rent affects the number of vacant apartments in the apartment complex.  I found that I can lease all the apartments if I set a monthly rent of $200, and I found that for each $20 increase in the monthly rent, one additional apartment will remain vacant.  If you think about it, I could rent all the apartments in a run down building for $200!  
Since I am part owner of this apartment complex, I would like to set the rent so that I can actually make some money.  So, how many apartments should remain vacant so that the monthly rental revenue will be as large as possible?  What monthly rent should I charge for each apartment in the apartment complex?

Problem 2
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A farmer has 100 metres of fencing to use to make a rectangular enclosure for sheep as shown.
He will use an existing wall for one side of the enclosure and leave an opening of 2 metres for a gate.
     Find the maximum possible area and the value of x that gives this area.
Problem 3
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An open-topped box is to be made by removing 
squares from each corner of a rectangular piece 
of card and then folding up the sides.

Find the maximum possible volume 
     and the corresponding value of x.

Problem 4

A closed tank is to have a square base and capacity 400 cm3


Find the minimum surface area and the value of x 
that will give this surface area.


Find the minimum surface area of an open-topped 
tank with a square base and capacity 400 cm3 
and the dimensions of the tank with this surface 
area.
Problem 5
An underground power line is to run from a power plant at one side of a river to a factory at the other side, 1000 metres downstream.  The river is 600 m wide and has straight banks.      

The sketch below shows the proposed route of the power line.  It follows the river bank for some distance before crossing the river to the factory.  

The cost of running the line under land is £40 per metre and the cost under water is £50 per metre.  It is required to find the route that will cost the least.

Problem 6
(a)
A soft drinks manufacturer wants to design a cylindrical can to hold half a litre (500 cm3) of drink.

Find the minimum area of material that can be used to make the can and the corresponding dimensions of the can.

(b)
Repeat part (a) for a can to hold 1 litre of drink.


Answers (to 3sf)

1
b)
Maximum possible area = 1300 m2 when x = 25.5 (m)
2
b)
Maximum possible volume = 18 000 cm3 when x = 10 (cm)
3
a)
(ii) Minimum surface area = 326 cm2  when x = 7.37 (cm)

b)
(ii) Minimum surface area = 259 cm2  when x = 9.28 (cm)

4
a)
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b)
Minimum cost occurs when x = 800 (m)

c)
Minimum cost = £58 000

5
a)
Minimum surface area = 349 cm2  when the radius is 4.30 cm and the height is 8.60 cm

b)
Minimum surface area = 554 cm2  when the radius is 5.42 cm and the height is 10.8 cm
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Teacher Notes
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