Recurrence relations – revision
1. A sequence is defined by the recurrence relation  un + 1 = 0.2un + 16.

(a) Explain why this sequence has a limit as n tends to infinity.

(b) Find the exact value of this limit.

2. A sequence is defined by the recurrence relation    un  = 0.7un - 1 + 3,  u1 = 4

                   (a) Calculate the value of u2 and u3

                   (b) What is the smallest value of n for which un > 8

                   (c)  Find the limit of this sequence as n ( (
3. For the recurrence relation

                                              un + 1 = mun + c

     u2 = 20, u3 = 16 and u4 = 14

(a) Find the values of m and c.

(b) Hence find the value of uo
(c) Find the limit of the sequence.

4. A sequence satisfies the relation vn + 1 = pvn + 4, vo = 3.

(a) Express v1 and v2 in terms of p.

(b) Given that v2 = 8, find the value of p that produces a sequence with no limit. 

5. A sequence satisfies the relation un + 1 = mun + 3, uo = 2.

(a) Express u1 and u2 in terms of m.

(b) Given that u2 = 5, find the value of m that produces a sequence with a limit
6. The recurrence relations  

                                            un + 1 = 0.8un + 12  and  vn + 1 = avn + 18

    have the same limit.  Find the value of a.

7. A recurrence relation is defined as  un + 1 = aun + b.

(a) Given u1 = 32, u2 = 20  and u3 = 17, find the values of a and b.

(b) The limit of the recurrence relation in part (a) is the same as the

      limit of vn + 1 = pvn + 10. Find the value of p.

8.  A patient is injected with 50 ml of an antibiotic drug. Every 6 hours

      60% of the drug passes out of her bloodstream. To compensate for 

      this an extra 15ml of antibiotic is given every 6 hours.

(a) Find a recurrence relation for the amount of drug in the patient’s 

             bloodstream.

(b) Calculate the amount of antibiotic remaining in the bloodstream 

             after one day.

Completing the square
1. (a) Express y = x2 – 10x + 17 in the form y = (x – a)2 + b.

    (b) Hence, or otherwise, sketch the curve y = x2 – 10x + 17 showing

          clearly where the curve cuts the y-axis and its turning point.

2. (a) Express y = 2x2 + 12x + 3 in the form y = a(x + b)2 + c.

    (b) Write down the turning point of y = 2x2 + 12x + 3 stating whether

          it is a maximum or a minimum.

3. (a) Express f(x) = 5 – 4x – x2 in the form f(x) = a(x + b)2 + c.

    (b) Hence sketch the curves       (i) y = f(x)       (ii)  y  = -f(x).

4. (a) Express y = x2 + 8x – 1 in the form  y = (x + a)2 + b

    (b) Hence sketch the curves     (i) y = f(x)          (ii) y = 10 – f(x) 

5. (a) f(x) = 10 + 6x – x2. Express f(x) in the form a – (x + b)2.

    (b) Sketch the graph of   – f(x – 2), showing clearly its turning point and where

          it cuts the y-axis.







