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12.

[Maximum mark: 15]
Engineers need to lay pipes to connect two cities A and B that are separated by a river of width
450 metres as shown in the following diagram. They plan to lay the pipes under the river from
Ato X and then under the ground from X to B. The cost of laying the pipes under the river is five
times the cost of laying the pipes under the ground.
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Let  be the cost, in dollars per metre, of laying the pipes under the ground.

(2) Show that the total cost C, in dollars, of laying the pipes from A to B is given by
€=5k202500+7 +(1000-x)k
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(i) Hence find the value of x for which the total cost is a minimum, justifying that this
value is a minimum.

(9)  Find the minimum total cost in terms of .
‘The angle at which the pipes are joined is AXB =6

(@) Find  for the value of x calculated in (b).

For safety reasons & must be at least 120°

Given this new requirement,

(& (@ find the new value of x which minimises the tofal cost;

(i) find the percentage increase in the minimum total cost.

oy

7]

j

oy

5]




