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Section A (Module 1.1)

Answer ALL questions.

1. If x = 2 is a root of the equation 6x3 — pxt — 14x + 24 = 0, find p.

Hence, find the other roots of the equation. [6 marks]

2. Solve for x the equation 2%* — 3.2**1 4 8 = 0. [4 marks)

-
3.« The function, f, is defined on R by
fx—ox2 -3,

Determine the set of values of x € R for which

SI] = fix+3). [7 marks]
4. Solve the simultaneous equations
2x-y=5
"x2 - 6y = xy. [7 marks]

s. The shape of the earring pendant, shown in the shaded portion of the diagram below, is obtained
from two equal overlapping circles. The height of the pendant is 2 cm and is equal to the radius of
the circles. Find the area of the pendant.

[6 marks]

Total 30 marks
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Section B (Module 1.2)

Answer ALL questions.

A, B and C are three points on a straight line, and B is the mid-point of AC. The coordinates of
A and B are (-1, 1) and (2, 0) respectively. Find

(@ the coordinates of C [3 marks]

(b) the equation of the straight line through the origin, O, perpendicular to OC.  [3 marks]

A pair of simultaneous equations is given by

p2x — 4y = 8

8x -2y=p
where p € R.
(a) Find the value of p for which the equations have an infinite number of solutions.

[4 marks]
(b) Find the solutions for this value of p. [2 marks]
— tan2

Prove that cos 20 = 1 - tan’6 [5 marks]

1 + tan20°

(a) The roots of the quadratic equation x2 — 3x — 1 = O are ct, B. Without solving the equation,

obtain the equation whose roots are %T and % : [4 marks]
(b) One root of the quadratic equation x2 + 12x — a = 0,a € R, is three times the other. Find
the roots and the value of a. [3 marks]

(a) The vector, r, is given by
r = (cos @ + 2sinB)i + (sin 8 - 2 cos 0) .
Show that the modulus of r is independent of 6. ok [3 marks]

®) Find the vector parallel to i + 3j which has the same magnitude as 2i - j.
[3 marks]

Total 30 marks
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Section C (Module 1.3)
Answer ALL questions.

lim
11. (@ Find 5 2:3—*_—28-; [4 marks]

()] Determine the real values of x for which the function

2x + 1
fx) = X2 +x-2
is continuous. [2 marks]

12, Find f ' (x) for the function
2

X
=33 -

Hence, or otherwise, evaluate
J' "16x — 4x
, (3 +2)° dx [6 marks]
13. (a) Find the stationary point(s) of the function
fix — 27x — x3. [3 marks]

(1)) Determine the nature of the stationary point(s) of f. [3 marks]

14. Use the substitution ¥ = sin x to find

,[ cos? x dx. [6 marks]

15, (a) Draw a rough sketch of the curve y = x2 + x. [2 marks]

(b) Find the total area bounded by the curve in Part (a) above, the x-axis and the
linesx = -l andx = 3. [4 marks]

Total 30 marks
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