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S8FMO0O Unit Test — Decision 2 — 4 Recurrence Relations

1. (a) Find the general solution of the recurrence relation 4]
Ups1 = 3u, +2" n=>1

(b) Find the particular solution of this recurrence relation for which u; = us. 2]

Total: 6
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2. Rebecca invests a sum of money in a savings account which earns 3% interest per annum. At the
end of each year, she withdraws £600 to pay for her grandson’s music lessons for the following
year.

Let x, represent the amount remaining in the account at the end of the nth year, after the
interest for the year has been paid and £600 has been withdrawn.

This information is represented by the recurrence relation

Ty, = 1.032,_1 — 600, n>1

(a) Find a general solution for this recurrence relation. 3]

Given that Rebecca invested £4000 into the account at the start of the first year,

(b) use this information to find a particular solution for this recurrence relation. 1]
(c) Find the year in which the funds in the account at the end of the year fall below £600. 3]
Total: 7
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3. A village has an expected population growth rate (birth rate minus death rate) of r% per year.
In addition, N people are expected to move into the village each year.

The expected population of the village is modelled by

Ups1 = 1.02u, + 50

where u,, is the expected population of the village n years from now.
(a) State 2]
i. the value of r,

ii. the value of N.

Given that the population 1 year from now is expected to be 560,
(b) solve the recurrence relation for w,,. 5]

(c) Hence determine, using algebra, the number of years from now when the model predicts 3]

that the population of the village will first be greater than 3000.

Total: 10
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4. A sequence {u,}, where n > 1, satisfies the recurrence relation 8]
Qy, = Up—1 — kn?  where duy — ug = 27k>

and k is a non—zero constant.
Show that, as n becomes large, u, can be approximated by a quadratic function of the form

an? + bn + ¢ where a,b and ¢ are constants to be determined.
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