The function £ is defined by

fix]=x’+§. for0<x < I,

fW=bret =1, fore>l,
where a and b are constants. Given that both f and its derivative are continuous at x = 1, find the
values of a and b. 16]

Find the general solution, in radians, of the equation
sin@ + 5in58 = 5in36. 7]

(a) Find an expression, in its simplest form, for

E(Zr-n’ ; (6]
F=|

P+ +5+ o + 47 + 49, 2]

f) Hence evaluats

Use mathematical induction to prove that 5 + 9" — 2 is divisible by 8 for all positive integer
values of n. 17]

The roots of the cubic equation
-4+ 3x4+4=0
are denoted by @, B, 7.
(a) Find the cubic equation whose roots are By, yaand ap. {9l
{b) Show that
o+ freyi=-2

Hence state the number of real roots of the above cubic equation. Give a reason for your
answer. 151



6. A parabola has equation y* = 4ax.

{a) Write down the equation of the line that has gradient m and passes through the point (2a, 0).
1]

{b) This line meets the parabola at the points P and (). The mid-point of P is denoted by R.

Show that the y-coordinate of R is %‘i.mﬂﬁmﬂ:xpmim.inmummmfmﬂw

x-coordinate of R.
(¢)  Show that as m varies, the locus of R is a parabola.
(d) For this parabola, find the coordinates of its focus and the equation of its directrix.

7. The function f is defined on the domain x > 0 by
2

f=5+% -
fa) (i) Write down an expression for f(x).
(ii) Hence determine whether or not f is monotonic.
(5) (i) Find the coordinates of the stationary point on the graph of £,
(i) State the equations of the asympiotes on the graph of f.
(iii) Sketch the graph of f.
(¢} Theinterval B%] is denoted by A. Determine
(i) flA)
(i) f7A).
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