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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: 6]
In an arithmetic sequence, u, =5 and u, = 11.
(@) Find the common difference. [2]
(b) Find the first term. [2]

(c) Find the sum of the first 20 terms. [2]
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2. [Maximum mark: 6]

In a class of 30 students, 18 are fluent in Spanish, 10 are fluent in French, and 5 are not fluent
in either of these languages. The following Venn diagram shows the events “fluent in Spanish”
and “fluent in French”.

The values m, n, p and g represent numbers of students.

U
fluent in fluent in
Spanish French
q
(@) Write down the value of ¢g. 1
(b) Find the value of n. [2]
(c) Write down the value of m and of p. [3]
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[Maximum mark: 7]

Let g(x) =x* + bx + 11. The point (-1, 8) lies on the graph of g.

(@) Find the value of b. [3]
(b) The graph of f(x)=x" is transformed to obtain the graph of g.

Describe this transformation. [4]
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[Maximum mark: 6]
Consider (lalj = a1!19!! .
(@) Find the value of a. [2]
(b) Hence or otherwise find the coefficient of the term in x’ in the expansion of (x + 3)"". [4]
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[Maximum mark: 6]
Consider the function £, with derivative f’(x) = 2x* + Skx + 3k’ + 2 where x, keR.
(@) Show that the discriminant of f'(x) is k¥’ — 16. [2]

(b) Giventhat f is an increasing function, find all possible values of k. [4]
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[Maximum mark: 8]

Let f(x)= 4cos(§j+l , for 0 <x < 6m. Find the values of x for which f(x) > 242 +1.
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7. [Maximum mark: 6]
Let X and Y be normally distributed with X ~ N (14, 4°) and Y ~N(22,a’), a>0.
(@) Find b sothat P(X>b)=P(Y< D). [2]
It is given that P(X > 20)=0.112.

(b) Find P(16 < Y <28). [4]
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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.
8. [Maximum mark: 14]

A small cuboid box has a rectangular base of length 3x cm and width x cm, where x > 0.
The heightis y cm, where y > 0.

diagram not to scale

y
X
3x
The sum of the length, width and heightis 12cm.
(@) Write down an expression for y in terms of x. [1
The volume of the box is ¥ cm’.
(b) Find an expression for V in terms of x. [2]
. dV

(c) Find E . [2]
(d) (i) Find the value of x for which V' is a maximum.

(i)  Justify your answer. [71
(e) Find the maximum volume. [2]
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Do not write solutions on this page.
9. [Maximum mark: 17]
-2 6
The points A and B have position vectors | 4 | and | 8 | respectively.
—4 0

-1
Point C has position vector | k£ |. Let O be the origin.

0
(@) Find, in terms of k,
(i) O_:A . 6C;
(i) OB-OC. [3]
(b) Given that AOC = BOC, show that k=7. [8]

(c) Calculate the area of triangle AOC. [6]
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Do not write solutions on this page.

10.

[Maximum mark: 14]
Let g (x)=p "+ ¢, for x, p, geR, p>1.The point A(0, a) lies on the graph of g.

Let f(x) =g ' (x). The point B lies on the graph of f and is the reflection of point A
in the line y =x.

(@) Write down the coordinates of B. [2]

The line L, is tangent to the graph of f at B.

1
(b) Given that f'(a)=——, find the equation of L, in terms of x, p and ¢. [5]
Inp

The line L, is tangent to the graph of g at A and has equation y=(Inp)x +¢ + 1.

The line L, passes through the point (-2, -2).

(]

(c) Find the equation of L, in terms of x. [7

The gradient of the normal to g at A is
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