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Full marks are not necessarily awarded for a correct answer with no working. Answers must be
supported by working and/or explanations. Where an answer is incorrect, some marks may be given
for a correct method, provided this is shown by written working. You are therefore advised to show all
working.

Section A

Answer all questions. Answers must be written within the answer boxes provided. Working may be
continued below the lines, if necessary.

1. [Maximum mark: 5]
Points A and B lie on a circle with centre O and radius rcm, where AOB = 1.5 radians.
This is shown on the following diagram.

diagram not to scale

B
1.5
O A
The area of sector OAB is 48cm’.
(a) Find the value of r. (3]
(b) Hence, find the perimeter of sector OAB. [2]

(This question continues on the following page)
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[Maximum mark: 6]

Two events 4 and B are such that P(4) =0.65, P(B)=0.45 and P(4 v B)=0.85.

(a) Find P(4 B). (3]
(b) Find P(4'| B"). [3]
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3.
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[Maximum mark: 4]

Prove that (3n + 2) — (3n - 2)? is a multiple of 12 forall n e Z'.
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[Maximum mark: 6]

The following diagram shows triangle ABC, where AB =4cm, BC=6cm, AC = Scm and
ABC =26.

diagram not to scale
B

4

4em

Scm
C

2

Find the exact value of cos 8, giving your answer in the form —— where p, g € Z".
q
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5.
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[Maximum mark: 6]
For a particular arithmetic sequence, u,, = 16 and S, = 100.

Find the value of & such that », =0.
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6.
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[Maximum mark: 5]

{a) Solve 2x’ ~ 15x+ 18 <0. [3)

(b) The function f is defined by f{x}=v‘2x1-15x+l8.wherex eR, x<k

Find the greatest value of k for which /™' exists, justifying your answer. [2]
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[Maximum mark: 7]

Consider the function f{x) = s&c{x—%) Jfor 0<x< % 3

(@) Determine the range of 1. [3]

The region bounded by the graph of y = f(x), the x-axis and the lines x=0 and x =
is rotated 2nradians about the x-axis.

ta A

(b) Find the volume of revolution generated. [4]
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[Maximum mark: 8]

The following diagram shows two points A and B such that 01 =q, OB= b.

B

The point P lies on (AB) so that AP =1 AB where 0 < A< 1.
(a) Show that OP=(1-1)a+ib. [1]

ltis given that (a| =1, [5|=2 and a-b =1 .

4

(b) Inthe case that OP is perpendicular to EB, find the value of A. [7]
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[Maximum mark: 9]

(a) Prove that tan i ELEQ_—],'«MM H:Eﬂ+l}ﬂ,nez, [6]
4 cos 26 4

{(b) Hence, or otherwise, solve Eitvee]

=3 for 0<x<2m. 3]
cosx
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Do not write solutions on this page.

Section B

Answer all gquestions in the answer booklet provided. Please start each question on a new page.

10.

[Maximum mark: 17]

Consider a cylinder of radius 4» and height 4. A smaller cylinder of radius r is removed from
the centre to form a holiow cylinder. This is shown in the following diagram.

All lengths are measured in centimetres.

diag_ram not to scale

The total surface area of the hollow cylinder, in cm’, is given by S.
The volume of the hollow cylinder, in cm’, is given by V.

(a) Show that S =30ns* + 10nrh.

(b) The total surface area of the hollow cylinder is 240mcm’.

Show that ¥ = 360nr — 45nr" .

(¢) Find an expression for %—V—
I4

The hollow cylinder has its maximum volume when r = pJ% ,where p e Z".

(d) Findthe value of p.

(e) Hence, find this maximum volume, giving your answer in the form qn\/g ,where g € Z'.

(3]

(6]

[2]

[3]
[3]
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Do not write solutions on this page.

1.

[Maximum mark: 17]

A curve is given by the equation y = ¢

@

(c)

(d)

P xeR.
e’ +1

X—=>x

2x
By applying I'Hdpital’s rule or otherwise, show that lim[e ljz 1. [2]

4e**

(i} Show that fif— =
(ez" +1)

(i) Hence, showthat [—y* = % (6]

2
() By using implicit differentiation and the result in part (b)(ii), show that —(-1———); =2y -2y.

3
(iiy Hence, find an expression for jx—f interms of y. (5]

2x

By using your results from parts (b} and (c), find the Maclaurin series for sz_ up to
and including the term in x°. e+ [4]
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Do not write solutions on this page.

12.

{Maximum mark; 20]
Consider the equation z* = 16i, where z € C.

The equation has four roots z,, z,, z,, z,, where z,=r(cos 6, + isin8), r >0
and 00, <6,<0,<6,<2n.

(@) Find z,z,, 2, and z,.
The roots z,, z,, z, and z, form a geometric sequence.
(b) Find the common ratio of the sequence, expressing your answer in Cartesian form.

The roots z,, z,, z; and z, are represented by the points A, B, C and D respectively on an
Argand diagram.

(c} Plotthe points A, B, C and D on an Argand diagram.
The equation v' =a + bi,where ve C and a, b € R hasroots z,", z,", z,” and z,".
(d) Determine the value of a and the value of b.

The midpoint of [AB] is A', the midpoint of [BC] is B’, the midpoint of [CD] is C' and the
midpoint of [DA] is D'.

Consider the equation w” =27, where we Cand p, g e Z°.
Four of the roots of w” =27 are represented by the points A’, B', C' and D’.

(e) Find the least possible value of p and the corresponding value of g.

[6]

[3]

3]

[3]
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