Recurrence RelationsWorksheet 
A farmer grows a variety of plum tree which ripens during the months of July and August. On the last day in July there was 2000 kg of ripe fruit ready to be picked. At the beginning of August the farmer hires some fruit pickers who manage to pick 75% of the ripe fruit each day. Also, each day 60 kg more of the plums become ripe.

a) Find a recurrence relation for the weight of ripe plums left in the orchard.

b) What is the estimated weight of ripe plums left in the orchard at the end of the  

    day on the 7th August ?
A large shoal of 300 fish are observed and it is noticed that every minute 30% of the fish leave the shoal and 25 return to the reef.
a) Find a recurrence relation for the size of the shoal of fish.

b) How many fish are in the shoal after 5 minutes and after 10 minutes?
A pharmaceutical company is given permission to discharge a maximum of      60 kg of chemical waste into a section of river each day. Due to the natural tidal nature of the river 80% of the chemical is washed away each day.

a) Find a recurrence relation for the amount of chemical waste in the river.

b) How many kg of chemical waste are there in the river after 7 days and after 15

    days?

c) Due to environmental concerns the chemical waste in the section of river must 
    not exceed 80 kg. Is it safe for the pharmaceutical company to continue  

   discharging waste at this rate? Give a reason.
120 rabbits are bred for sale. Each month the rabbit population increases by 15%

and each month 30 rabbits are sold to customers.

a) Write down a recurrence relation that describes the population of rabbits.

b) Calculate how many rabbits there are after 6 months.

c) What will happen to the rabbit population if it continues in this way?
A patient is injected with 90 units of a drug in hospital. Every eight hours 30% of

the drug passes out of the bloodstream. The patient is therefore given a further dose of 20 units of the drug at eight hourly intervals.

a) Find a recurrence relation for the amount of the drug in the bloodstream.

b) Calculate how many units of the drug you would expect there to be in the 
     patient’s bloodstream after 48 hours.
A family have taken out a £80000 mortgage to buy a cottage. The building society charge interest at 6% per annum. The family pay back £6000 each year.

a) Find a recurrence relation for the amount of money owed to the building  society.

b) How much money do they owe after 5 years, after 10 years?

c) During what year will the mortgage be paid off?
Fish, like all animals need oxygen to survive. The fish in a certain tank use

up 15% of the oxygen in the water each hour. However, due to the action of a pump, oxygen is added to the water at a rate of 1 part per metre3 each hour.

The oxygen level in the tank should be between 5 and 7 parts per metre3 for the survival of the fish. Initially the concentration of oxygen in the tank is 6ppm3

a)  Write down a recurrence relation to describe the oxygen level in the water.

b)  Say whether or not a limit exists, giving a reason.

c)  Determine, in the long term, whether the fish will survive.
A farmer has 80 kg of strawberries in a field ready to be picked. Each day 75%

of the crop are picked and during the day another 15 kg ripen.

Let Wn be the weight of strawberries ready for picking after n days.

a) Write down a recurrence relation to describe the weight of strawberries that  

     are ready to be picked.

b) What weight of strawberries are ready to be picked after 4 days? (to 1 dp.)

c) How do you know that the weight of strawberries ready to be picked will

    become constant?
An office worker has 70 folders on his desk ready to be filed. Each hour he manages to file 62% of the folders. However, another 20 are also added to his

pile each hour.

a) Letting Fn represent the number of folders on his desk after n hours, write down a recurrence relation to model this situation.

b) How many folders are ready to be filed after 5 hours?

c) In the long term how many folders should he expect to have on his desk ?
Trees are sprayed weekly with the pesticide, ’Killpest’, whose manufacturers claim it will destroy 65% of all pests. Between the weekly sprayings, it is estimated that 500 new pests invade the trees. A new pesticide, ’Pestkill’, comes onto the market. The manufacturers claim it will destroy 85% of existing pests but it is estimated that 650 new pests per week will invade the trees.

Which pesticide will be more effective in the long term?
A Local Authority puts its Park cleaning out to tender. Kleenall claims it will remove 95% of all rubbish dropped each week. It is known that the public drop 25kg of rubbish each week.  Pickit Ltd claim to remove 85% of all the litter dropped each week. They also say they will install litter bins which will reduce the amount of litter dropped each week to 20kg per week. 
If the two firms charge the same amount, which one should the council employ?

A chemical firm has applied to release 45 units of waste per week into the sea. It is estimated that the natural tidal action will disperse 60% of the waste each week. If a safe level is 80 units, is it safe to accept the application.

