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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: 4]
In an arithmetic sequence, the sum of the 3rd and 8th terms is 1.

Given that the sum of the first seven terms is 35, determine the first term and the common
difference.
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[Maximum mark: 6]

Three points in three-dimensional space have coordinates A(0, 0, 2), B(0, 2, 0) and
C@3,1,0).

(@) Find the vector

—

(i) AB;
i) AC.

(b) Hence or otherwise, find the area of the triangle ABC.
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[Maximum mark: 5]

Consider the function f(x) =x'—6x"—2x+4,xeR.
The graph of f is translated two units to the left to form the function g(x).
Express g(x) in the form ax*+ bx’+ cx*+ dx + e where a, b, c,d,ecZ.
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[Maximum mark: 5]
3
cos”x dx
Using the substitution u = sinx, find | ———.
'[ v/sin x
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5. [Maximum mark: 8]

(a) Sketch the graph of y = 2x_4

, stating the equations of any asymptotes and the

coordinates of any points of intersection with the axes. [5]
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(b) Consider the function f:x — .
2x-5

Write down

(i)  the largest possible domain of f;

(i)  the corresponding range of f. [3]
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6. [Maximum mark: 7]
L . XY

The curve C is given by the equation y = xtan =)
d 2+

(@) Atthe point (1, 1), show that Y T . [5]
dx -7

(b) Hence find the equation of the normal to C at the point (1, 1). [2]
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[Maximum mark: 7]
Solve the simultaneous equations

log,6x =1+ 2log,y
1 +log,x =log(15y —25).
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8. [Maximum mark: 8]

Arright circular cone of radius r is inscribed in a sphere with centre O and radius R as shown
in the following diagram. The perpendicular height of the cone is %, X denotes the centre of
its base and B a point where the cone touches the sphere.

(@) Show that the volume of the cone may be expressed by V = §(2Rh2 —h3) . [4]
(b) Given that there is one inscribed cone having a maximum volume, show that the
. . 32nR’
volume of this cone is THE [4]
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(Question 8 continued)
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Do not write solutions on this page.
Section B
Answer all questions in the answer booklet provided. Please start each question on a new page.
9. [Maximum mark: 17]
Consider the functions f and g defined on the domain 0 <x < 2=n by
f(x)=3cos2x and g(x) =4 — 11cosx.
The following diagram shows the graphs of y = f(x) and y = g(x).

y

(a) Find the x-coordinates of the points of intersection of the two graphs. [6]

(b) Find the exact area of the shaded region, giving your answer in the form pm + q\/§ ,
where p, g Q. [5]

At the points A and B on the diagram, the gradients of the two graphs are equal.

(c) Determine the y-coordinate of A on the graph of g. [6]
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Do not write solutions on this page.

10.

11.

[Maximum mark: 16]

The random variable X has probability density function f* given by

k(mn— i 0<x<l1
f(x)= { (n aresin x) o , Where £ is a positive constant.

0 otherwise
(a) State the mode of X.

(b) (i) Find Iarcsinx dx.

(i)  Hence show that k =

2+T7

2

(c) Giventhat y :(%jarcsinx—[%j arcsinx+(%j\/1—x2 , show that

(i) Y = yarcsin x ;
dx

n _ 3m

(ii) E(X)——4(n+2).

[Maximum mark: 17]

Consider the functions f and g defined by f(x) =In|x|, x € R\ {0} and g(x)=In|x + 4],
xeR\{-k},where keR,k>2.

(a) Describe the transformation by which f'(x) is transformed to g(x).
(b) State the range of g.

(c) Sketch the graphs of y =f(x) and y = g(x) on the same axes, clearly stating the points
of intersection with any axes.

The graphs of f and g intersect at the point P.
(d) Find the coordinates of P.
The tangent to y = f(x) at P passes through the origin (0, 0).

(e) Determine the value of k.

(1]

[6]

9]

[1]
[1]

[6]

[2]

[7]
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