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Full marks may be obtained for answers to ALL questions.

Mathematical formulae Booklets published by.the Board are allowed.

A\
In calculations, you are advised to show &l the steps in your working, giving the answer at each Stage.

Calculators are allowed.

Start each question on a fresh page.
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], (i) Find theset of values of k for which the roots of the i i
oLk | quadratic equat
¥ —kx +2x + k —2:=0,are real and different. o

- : [Zx = 33/' '
(i) Given tha and that x +y = 1, show that ¥ = log3 (7 marks)

logé’

- erm of an arithmeti ion i pp— ’
2. (i) The ?riztctqual o srtljmn:)eftlﬁ P;_Ogresswn is @ and the common difference is —1. If the sum of the first 7
gg;in el whene e_ l;S(; 3n terms of this progression, express @ in terms of 7.
= and hence find the sum of the first 30 terms of the progression.

%) Find the position of the term in x™*2 in the expansion of (x3 — 1)24- (i1 marks)
. = _

) d
5 () (Find o= ify= (VTF 2.
4x
1 = x*’

. s 1 L
(b) Given thaty = In (l—i%) show that i—y =
« . X
(ii) The parametric equations of a curve are given by
-C
x=ct and y = o ywhere t is a parameter and c is a constant.

Show that an equation of the tangent to the curve at the point P with parameter  is given by

x + t’y = 2ct. (10 marks)

4. (i) The table below shows corresponding values of x.and y which approximately satisfy a relation of

- the form y = an® , where a and n are constants.

X B 2 3 4 S = -6 j
. 54.4 108.8 — 2176

y 136 272 _

A
By drawing a suitable linear graph, determine the values of and 1, correct to one decimal place.

(ii) Giventhatx = 0.2 is a first approximation to the root of the equation f(x) = 0, where

fx) =x3+3x—1,

of the

dure to obtain a second approximation to the root
' {11 marks)

e Newton — Raphson proce

use one iteration of th .
answer to two-decimal places.

equation, giving your

2 + bx — a, find the values of the

— = 3 _
S. (i) Given that (x + 1) and (x — 2) are factors of the expression ax® — X
constants a and b.

" Hence, find also the remainder W s divided by (x = 4):

ifying the numerator.

hen the expression i

(ii) Expressasasingle fraction %37 ~— 2x+3’ simpl (8 marks)
. , 3_ , X #F 2, _ 5
6./(f) The functions f and g are defined by frx — 723 xeR f(ﬂ _ {’,—‘L
x— 1 erax# -2 +>
——— I ] k'L

BiX T x ¥) 6d = 4
(a) Find fo g(x) and go f(x) , stating their domains: | © (z,)(x \

(b) Show that g is not surjective.

i = b

(i) A relation R is defined on the set A= {1 2,3,4,51 %

(9 marks)

aRb & a+b =2n,n€eN.
List all the equivalence classes of A under R.
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7. (i), Find all the values of ¢ ,0 =0 <21 for which

sin 28 = sec 8,
* (i) Show that the matrix M is invertible, where

3 -2 5
M = (7 4 —8> :
5 -3 -4

Hence, find M~!, the inverse of M. 2 marks)

- 3i

8. () Giventhat, (5=2)z— (1 + 30) = 1-2i ,

express the complex number z in the form a + bi, where a and b are real constants.
(i) The vector equations of two lines L, and L, are given by
Lyt r=13i 4+ 4j + 11k + A(3i —8j — 6K),

Ly: r=5i+422j+ 9k + u(7i — 17j — 5k).

Find
(a) the position vector of the point of interséetion of Lyand Ly,
(b) the cosine of the acute angle between 1., and L,. (12 marks)

9. (i) The equations of two circles Siand S; are given by
Siix?+y?+2x+2y+1=0,
Sat X2+ y? —dx + 2y + 1= 0.

Show that S and S; touch externally and obtain the equation of the common tangent T at the point
of contact.

(ii) A father and a mother have:5 children. This family is to occupy a particular front-line bench in church on a
special thanksgiving sefvice,

Given t'hat this bench has a capacity of 7 persons, in how many ways can this family be seated on the bench
(a) if the parents must seat adjacent to each other.

(b) if the parents must seat adjacent to each other at one end of the bench. (10 marks)

10. (i) Given that
f(x) = 2

xX(x+ 1)(x+ 2)°

express f(x) in partial fractions.

Hence show that f; f(x)dx = In (%) .

(ii) Sketch the graph of the curve whose equation is givenby y = 2x - 7

=7
showing clearly the points where the curve ' e
meets the coordinat ; :
BsVipictes ‘ € axes and the behavior of the curve near its

— (12 marks)




