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                        Mathematics Department

Higher Routine Questions
Creating a recurrence relation
1. A water tank initially has 180 litres of water.  A leak in the tank means water is lost at a rate of 18% per hour.  As a safety device, a valve opens at the end of each hour, allowing 30 litres of water to pour into the tank.

a. Set up a recurrence relation to describe this situation

b. How much water will be in the tank at the end of the third hour?

2. The pressure inside a boiler is 2000 Newtons and it rises by 5% each hour.

At the end of each hour a safety valve opens and reduces the pressure by 55 Newtons.

a. Set up a recurrence relation to describe this situation

b. What will the pressure be at the end of the second hour?
3. A wildlife reserve has introduced conservation measures to build up the population of elephants.  Initially the population was 100.  It is estimated that due to poaching, and other factors, 15% of the elephants are killed each year.  On average, in the same period 22 elephants are born in the reserve.

a. Set up a recurrence relation to describe this situation.
b. How many elephants will there be after 3 years?

c. In the long run, if the population can stabilise around 140 elephants the conversation measures will have been a success.  Where the conversation measures a success?

4. A farmer has 120 sheep. Foxes attack the sheep and it is estimated that they kill 30% of the remaining sheep each month.  At the end of each month the farmer buys 15 new sheep to replenish his stock.

a. Set up a recurrence relation to describe this situation.

b. How many sheep are there after 4 months?

c. Find the limit of this sequence and use this to explain what happens in the long run to his initial stock of 120 sheep.
5. A gardener is testing a new pesticide to kill pests on her plants. The pesticide claims to kill 87% of all pest each month, but the gardener estimates that during this month a 45 new pests will invade the plants. 

a. Set up a recurrence relation to describe this situation.

b. If the gardener continues to use this pesticide, what will happen to the number of pests in the long term?
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