Higher  Formal Exercise 2
Recurrence Relations
1.
Two sequences are defined by these recurrence relations

un + 1 = 3un – 0.6 with u0 = 1 vn + 1 = 0.3vn + 5 with v0 = 1
(a) Explain why only one of these sequences approaches a limit as n → ∞.
        
(b) Find algebraically the exact value of this limit.



 (3)
2. 
A sequence is defined by the recurrence relation un = 0.9un - 1 + 2, u1 = 3

(a) Calculate the value of u2 and u3
(b) What is the smallest value of n for which un > 8                                       (3)
3.
Two sequences are defined by the recurrence relations

un + 1 = 0.3un + p

 vn + 1 = 0.9vn + q

If both sequences have the same limit, express p in terms of q.                   (4)
4.
For the recurrence relation un + 1 = aun + b, it is known that u0 = 6, u1 = 12

and u2 = 21.

(a) Find the values of a and b.

(b) Hence find the value of u3.                                                                      (5)
5.
A lake next to a chemical factory is found to contain an estimated 20 tonnes of pollutant. Through filtration, the factory is able to remove 85% of the pollutant annually but an extra 2 tonnes is also released into the lake over the same period.

(a) Find a recurrence relation to describe this situation.

(b) Health inspectors inform the factory that a level of 2.5 tonnes of pollutant or less in the lake would be acceptable. In the long run, will the factory attain an acceptable level of pollutant in the lake?                                                    (5)
6.
The brake fluid reservoir in a car is leaky.  Each day it loses 3% of its contents.  To compensate  for this daily loss the driver “tops up” once per week with 50ml of fluid.  For safety reasons the level of fluid in the reservoir should always be between 230 and 265ml. 

 Initially the fluid level is 255ml.

(a)  Find a recurrence relation to describe the above


(b)  Is the process effective in the long run?                                                    (6)
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