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1. The diagram below shows part of the graph of   
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   The function has stationary points at 
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as shown. 

    Sketch the graph of the related function 
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2. The diagram shows the graph of 
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, and the line with equation  
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    Establish the coordinates of the point P.

3. A sequence of numbers is defined by the recurrence relation   
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 ,where  k  and  c  are constants.


(a)
Given that  
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  ,  find  algebraically , the



values of  k  and  c  .









    


(b)
Hence find the limit of this sequence.


4. The functions   f(x) = x2 – 9  and   h(x) = 3 + 2x  are defined on the set of real numbers.


(a)
Evaluate   h( f (3)) .

(b)
Find an expression, in its simplest form, for f(h(x)) .




    

(c)
For what value(s) of x does f(h(x)) = f(x)?


5. A scientist studying a large colony of bats in a cave has noticed that the fall in the population over a number of years has   

    followed the recurrence relation  un+1 = 0(75un + 200, where n is the time in years and 200 is the average number of bats born  

    each year during a concentrated breeding week.


(a)  He estimates the colony size at present to be 2100 bats with the breeding week just over.


       Calculate the estimated bat population in 4 years time immediately before that  years breeding week.












(b)  The scientist knows that if in the long term the colony drops, at any time, below 700  individuals it is in serious    

                      trouble and will probably be unable to sustain itself. Is this colony in danger of extinction? 
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6. Sketch the graph of  
a)  y = f(x+ 3) 




b) y = f(x+ 3) – 4  




c)  y = – f(x+ 3) 

 marking clearly the new positions of the main points and stating their new coordinates.


7. Triangle PQR has as its vertices P(-7,-2), Q(3,8) and R(9,-10) as shown.


(a) Find the equation of the median RT.











(b)  Find the equation of the altitude QS.










(c)  Hence find the coordinates of ,the point of intersection.

8. A line has as its equation 3x + 2y – 5 = 0. Find the equation of the line parallel to this line through the point (-1 , 2)

9. Solve the equation   2 cos 2x  – √3 = 0      for  0 ≤ x ≤ 2π

10. A recurrence relation is defined as  un+1 = aun + b, where a and b are constants.

     (a) Given that u1 = 100 , u2 = 80 and u3 = 66  form a system of equations and solve it to find the values of  a and b.






    (b)  Hence explain why this recurrence relation has a limit as n → ∞, and find the exact value of this limit.


11. A(7 , 0), B(-3 , -2) and C(-1 , 8) are the vertices of a triangle.

     a)  Find the equations of the altitude BD and the median CE.

      b) Find the coordinates of J, the point of intersection.

12. Two recurrence relations are defined as un+1 = 0·2un + 4 and vn+1 = 0·6vn + p.

      If they both tend to the same limit as n ( ∞, find the value of p.

13.  
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. Find expressions for f(g(x)) and g(f(x)) and state suitable domains.

14. A microbiologist has noticed that 20% of her cell cultures become infected and die each day.

      She can prepare 80 new cultures at the start of each day. If she starts day 1 with 80 cultures,

(a)
How many cultures will there be at the start of days 2, 3, 4 and 5 ? (Just after the 80 new cultures are added.)

(b)
Find a formula that models this situation.


(c)
What is the ‘long term’ situation?

15. Sketch the graphs of  y = 4sin3x + 1,   and   y = 2cos 2x – 3  for 0 ≤ x ≤ 360
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