1. (a) Given that
F)=(x= )z~ B),
show that (x— @) is a factor of (). (31
(b) (Given that the equation
272 =27 4 4 =0

has a repeated root, use the fesult given in @) to-solve this equation. 6]

2. Given the equation
, sinx + 3cosx =72,
use the substitution £ = tan % to show that
- S5t'—2r—1=0.
Hence find the general solution, in radians, of the above triggnometric equation. [9]

I
3:; Use mathematical indoction to prove that
: irxf:{n-—l}ﬂ"'-#i
rm]

for all positive mtag& values of n. [71

4. (a) Findan exptéssion, in its simplest form, for

Er(r-2). [4]
=] .
(&) Given that the sum of the first n terms of a series is n(n — 2), obtain an expression for the nth
term of the series, 4
5. The roots of the quadratic equation
P+ 2x+4=0

are denoted by ¢, . Find the cubic equation whose roots are %. g and of. [13]



6. The function fis defined on the domain x >-1 by

(a)

x+4
=g

Show that £is monotonic, [3]

(b) (@) Sketch the graph of £. State the equations of the asympiotes.

(ii) State the range of £ 3]

(c) Given that 4 is the interval [1, 2], determine

@ fA)
@@ fa). [8]

7. Anellipse has equation

(a)
@

. -
i

A (e

4

3x?4 4y =12,
Find the coordinates of the foci and the equations of the dircotrices of this ellipse. 8]

Theulll.pseanduaehnap =%+ c intersect af the points R and §. Find, in terms of ¢, the
coordinates of 7, the mid-point of the chord RS, [6]

Find the equation of the Joctts of T 4s ¢ varies. - ‘ (2]



