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SECTION A (MODULE 1)

Answer ALL questions.

2x2 in the form p + g

1. (a) Express
X - X -

stating clearly the values of the constants p and q. [3 marks)

(b) Given that Ax’ - 125’ = x + 3 = (2x = 1)(2x + 1)(x - k), find the values of the constants

hand k. [3 marks]
(c) Using the fact that 2 kr =k 2 re= k["(n b l)} , where k is a constant, and that
Z k=k 21 = kn, find, in simplest form, the value of E(6r +5). (3 marks]
re re re]
Total 9 marks
2. Find the real values of x which satisfy the equations
(@  [2x-3" -62x-3+5=0 (5 marks]
3-5 1\ |
b 227 = ] 4 marks
(b) . ( 64) | I |

Total 9 marks

3. Find the range of values of x for which
x
(a) >0 . (4 marks]
x+1
(b) (x+1)Ys9. {4 marks]

Total'8 marks

GO ON TO NEXT PAGE
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4. A pair of simultaneous equations is given by
p’x -4y=8
8x-2y=p

wherep €ER.

(2) Find the value of p for which the equations have an infinite number of solutions.

®) Find the solutions for this value of p.

5. The functions, fand g, are defined by

2
xR
d 1-x%' '

1
X=> —x-3
& 2

(a) Explain clearly why fis NOT one-to-one -

(®) Find, and express in simplest form, gf{x).
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[4 marks]
(2 marks]

Total 6 marks

[3 marks)
{5 marks)

Total 8 marks

GO ON TO NEXT PAGE



SECTION B (MODULE 2)

Answer ALL questions.

6 (a) (i) Find the coordinates of the point D on the line segment joining A (1~4) and B
(=3, 12) such that the ratio AD : DB is 3 : 1. {3 marks]
(ii) Find the equation of the line through D parallel to the line y - 2x = 3.
[3 marks]
(b) Find the equation of the circle with the centre (~1; 1) and radius 2 units, in the
form :
x2+y’+ax+by+c=0
wherea, b, cER. - [2 marks]
Total 8 marks
7 (a) State, in surd formi, the values of tan 30° and tan 60°. .. [1 mark]
“(b) Express tan (4 = B) in terms of tan A and tan 8. _ (1 mark]
(c) Hence, or otherwise, without the use of calculators, show-that
tan 15°=2 - 3 | (3 marks|
- (d) Given that tan (8 + 45) = x, express tan 0 in terms of x. [3 marks])
Total 8 marks
8 (a) Solve 6sin’x-cosx-4=0 for Osxs % {6 marks]
(b) Find the range of values of k € R for which the equation x* + kx + 1 = 0 has complex
roots. {2 marks]
Total 8 marks
9. Find ALL the complex numbers x + yi such that )
(x + yift = =3 + 4i, ' Total 8 marks
GO ON TO NEXT PAGE
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10. (2) Find the values of ¢ € R such that the vectors
u=3i+24
v==2i+3yj
are perpendicular., [4 marks)
(b)

The position vectors of points 4 and C relative to the

ongin, O, are 4i + jandi+7j
respectively. Find cos AOC .

[4 marks]

Total 8 marks

GO ON TO NEXT PAGE
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6
SECTION C (MODULE 3)

Answer ALL questions.

. @  Fing Im (“1)22'("1)2 4 marks]
X

. lim sinx _
(b) Given that x—0 = !,

evaluate
lim sindx
X =0 :

|3 marks)
x

Total 7 marks

12, The function fis defined by
Jtx) = (x* - 4y,
(a) Find /'(x), simplifying your result as far as possible. [3 marks]

(b) Determine the values of x for which ffx) is stationary. [4 marks]

Total 7 marks

13. (a) The diagram below i.s a.sketch of f{x) = 2x° + 3x? -

12x ~ 4 showing its stationary
points, D and E.

D Stx)
! Six) =2 +3x7 - 12x -4
l
|
i C .
[ |
|
!
|
[
|
E -_—
Find the'coordinates of the points labelled
(1) B
(i) C. , [S marks]
(b) Determine the range of values of x for which the function
) =20+ 3¢~ 12x - 4
is increasing. [3 marksj

Total 8 marks

02134010/CAPE/SPEC/2004 GO ON TO NEXT PAGE



14. The function f{x) is such that
S () =9 +4x+ ¢,
where ¢ Is a constant.

Given that 2) = 14 and f{3) = 74,

find the value of f4) Total 8 marks
IS, The diagram below, not drawn to scale is a sketch of the curve y = x’ and the tangent PQ 1o
the curve at P (3, 27). -
Y y=x

— 5
0
(a) Find
(i) the equation of the tangent, PO [4 marks)
(i1) the coordinates o(Q. [1 mark]
(b) Calculate the area of the shaded region in the diagram, [5 marks]

Total 10 marks

END OF TEST
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