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Full marks are not necessarily awarded for a carrect answer with no working. Answers must be supported
by working andfor explanations. In particular, solutions found  from a graphic display calculator should be
supported by suitable working, e.g. if graphs are used to find a solution. you should sketch these av part of
your answer. Where an answer Is incorrect, some marks may be given Jfor a correct method, provided this
is shown by written working. You are therefore advised 1o show all working.

SECTIONA

Answer all guestions in the boxes provided. Working may be continued below the lines if necessary.
1. [Maxiongm mark: 6]

The first three terms of an arithmelic sequence are 3, 6.7, 8.4,

{a} Find the common difference. [2 marks]
{b) Find the 28" term of the sequence. 12 morks]
{c) Find the sum of the first 28 terms. 12 marks]
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[Maximum mark: 5]

2 21
Let A=|3 1 0
4 2 1
(a) Write down 47", [2 marks]
_ -1 6 -1
(b) Hence or otherwise, find B, given that AB=| 5 -1 3 |. [3 marks]
5 23 7

i
|

0312



[Maximum mark: 6]

Let f(x)=x'—2x—4. The following diagram shows part of the curve of 1.

¥y
P >
The curve crosses the x-axis at the point P.
(a) Write down the x-coordinate of P. [ mark]
(b) Write down the gradient of the curve at P. [2 marks]

(¢c) Find the equation of the normal to the curve at P, giving your equation in the
form y=ax+b. [3 marks]
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4.

[ Maximum mark: 7]

The third term in the expansion of (2x+ p)° is 60x*. Find the possible values of p.
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[Maximum mark: 6]

Let f (x)=acos(b(x—c)). The diagram below shows part of the graph of f,
for 0<x<10.

g P

R
Q
The graph has a local maximum at P(3, 5), a local minimum at Q(7, —5), and crosses
the x-axis at R.

(a) Write down the value of
@D
(1) c.

(b) Find the value of .

(¢) Find the x-coordinate of R.

[2 marks]
[2 marks]

[2 marks]
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7
6. (a) Expand 2 2" as the sum of four terms.
r=4

(1

30
(b) (i) Find the value of 2 2",

r=4

(ii)  Explain why Z 2" cannot be evaluated.
r=4
(6)
{Total 7 marks)
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[Maximum mark: 7]

A particle’s displacement, in metres, is given by s(f)=2fcosf, for 0<7<6,

where ¢ is the time in seconds.

(a) On the grid below, sketch the graph of s.

[4 marks]
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(This question continues on the following page)
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(Question 7 continued)

(b) Find the maximum velocity of the particle. [3 marks]
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Do NOT write solutions on this page.
SECTION B
Answer all questions on the answer sheets provided. Please start each question on a new page.

8.  [Maximum mark: 15]

The following diagram shows a circular play area for children.

The circle has centre O and a radius of 20 m, and the points A, B, C and D lie on
the circle. Angle AOB is 1.5 radians.

(a) Find the length of the chord [AB]. [3 marks]
(b) Find the area of triangle AOB, [2 marks]
Angle BOC is 2.4 radians.

(¢) Find the length of arc ADC. [3 marks]
(d) Find the area of the shaded region. [3 marks]

(e) The shaded region is to be painted red. Red paint is sold in cans which cost
$32 each. One can covers 140 m®. How much does it cost to buy the paint? [4 marks]
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Do NOT write solutions on this page.

9.

[Maximum mark: 15]

Consider the function f(x)=x"—4x+1.

(a) Sketch the graph of f,for —1<x<5. [4 marks]
This function can also be written as f (x) = (x—p)* —3.

(b) Write down the value of p. [1 mark]

The graph of g is obtained by reflecting the graph of f in the x-axis, followed by a
0
translation of [J

(c) Show that g(x)=—x*+4x+5. [4 marks]
The graphs of / and g intersect at two points.

(d) Write down the x-coordinates of these two points. [3 marks]
Let R be the region enclosed by the graphs of f and g.

(e) Find the area of R. [3 marks]

il

1112

I |\| Turn over

_



10.  (Maximum Mark: 15)

A curve has equation y = x(x — 4)2.

(a)  For this curve find
(i)  the x-intercepts;
(ii)  the coordinates of the maximum point;

(iii) the coordinates of the point of inflexion.

®
(b)  Use your answers to part (a) to sketch a graph of the curve for 0 < x < 4, clearly indicating
the features you have found in part (a).
3
(¢) (i) On your sketch indicate by shading the region whose area is given by the following
integral:
% 2
j x(x—4)"dx.
(i)  Explain, using your answer to part (a), why the value of this integral is greater than
0 but less than 40.
(3)

(Total 15 marks)
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