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1. The piecewise function f is defined by

 where a and b are constants.

 Given that f and its derivative f ' are continuous when          , find the values of a and b. [5]

2. Using the substitution           , evaluate the integral

 Give your answer correct to three decimal places. [6]

3. By putting                    , find the general solution to the equation

 [8]

4. The function f is given by

 (a) Express f (x) in partial fractions. [4]

 (b) Hence evaluate

  giving your answer in the form           , where a, b are positive integers. [5]

5. (a) The function f is defined by

  Determine whether f is an even function or an odd function. [3]

 (b) The function g is defined by

  where n is a positive integer. Determine the set of values of n for which g is

 (i) an even function,
 (ii) an odd function. [3]
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6. The function f is defined by

 (a) Determine the coordinates of the points where the graph of f intersects the coordinate 
axes. [5]

 (b) Find the coordinates of the stationary points on the graph of f. [5]

 (c) State the equation of each of the asymptotes on the graph of f. [2]

 (d) Sketch the graph of f. [2]

7. A parabola has equation

 (a) Find

 (i) the coordinates of the vertex,
 (ii) the coordinates of the focus,
 (iii) the equation of the directrix. [6]

 (b) The line               cuts the parabola at the points P1 and P2.

 (i) Obtain a quadratic equation whose roots are the x-coordinates of P1 and P2.
 (ii) Hence find the gradients of the two tangents from the origin to the parabola. [7]

8. (a) Using mathematical induction, prove that

  for positive integral values of n. [7]

 (b) (i) The complex number w is a cube root of the complex number z. Show that

                                       is another cube root of z.

 (ii) Write down the real cube root of –8. Using the result in (i), or otherwise, find the 
two complex cube roots of –8, giving your answers in the form            . [7]
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