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( i) Given that ( x + 1) is a factor of f(x), where f( x ) = x3 + 6x2 + llx + 6, factorise f(x) completely.
(4 marks)

( ii) Let X be a real constant. Show that the roots of the quadratic equation
3x 2 + (-4 — 2 X)x + 2 X = 0

are always real . (5 marks)

( i) Given that y = ln(4 -F x2),
find

i
Amt •

cly
(a) (2 marks)

(a) the equations of the tangent and normal to the curve y = ln(4 + x 2 ) at the point where x = 1.
(4 marks)

( ii) Solve the differential equation (- j- = xy — x, given that y = 2 when x = 0, expressing^ in terms ofx
I t A

(4 marks)

cix’

( i) Draw the truth table for each of the propositions p => q and ~ p V q and show that they arc identical.3.

(6 marks)

(ii) Given that sin !(x) = a and cos !(x) = /? show that sin(a + /?) =!. (4 marks)

x+ l( i) The function f is given by f(x) =4. (*-l)(x*+l) *

Express f(x) in partial fractions.

j' f ( x ) dx (5 marks)Hence fine

f (- COs x ) dx (3 marks)( ii ) By using the substitution u = sin x, find
1 4- sin2*

(iii) Find f ( x + 2 )e3x dx (3 marks)

Given the circles C1: x2 + y2 — 6 x — 4 y + 9 = 0 and C2 : x2 + y2 — 2x — 6 y + 9 — 0,

Find,

5 .

(a) the equation of the circle C3 which passes through the centre of Cxand through the point of

intersection of C^and C2. (4 marks)

(7marks)(b) the equations of the two tangents from the origin to C1 and the length of each tangent.
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x+ l6. ( i ) Determine whether the function f: R

( ii) A periodic function f: R

R, f(x) = x ^ 3 is surjective. (4 marks)X—3 *

E, of period 4 is defined in the interval — 2 < x < 2 by
x2 + 4 ,0 < x < 2,

-x2 + k ,-2 x < 0.Kx ) = {
(a) Find the value of k for which f is continuous and the value of f(—5).
(b) Sketch the curve of y = f(x) for -2 < x < 10.

(3 marks)

(4 marks)

7. ( i ) Find the image of the line 2 y = x under the transformation with matrix operator ( (4 marks)

1 -1 1 \
1 "3}

1- 1 1 /
(ii) Find the inverse of the matrix A, where A= 2

Hence solve the equations
x - y + z = 7,

2x + y - 3z = -6,
x + y + z - 4. (8 marks)

00 y

I3©8. ( i) Evaluat (4 marks)
r=1

( ii) The sum of the first n terms of a series is given by Sn = 2n2 -f n.

(a) Find an expression for the n th term of the series.

(b) Show that the series is an arithmetic progession.
(2 marks)

(2 marks)

9. ( i) Prove by mathematical induction that forn E N,

(5 marks)X 4r2 - 1 2n + 1
n

r = l

(ii) A relation R, is defined on Z, the set of integers by aRb <=> a - b is even.

Show that R is transitive. (4 marks)

fWr
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10. (i) Find the range of values of x for which

<»> Tfr <-i

(b) \ 2x — 4| < x + l .

(4 marks)

(3 marks)

(ii) The complex numbers zx and z2 arc such that = -2 + 2 i and z2 = -2 - 2 i .
Find

(a) arg zx
{ b) \ z2 \ 6 . (4 marks)


