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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 the questions in the spaces provided. Working may be continued below the lines, if necessary.

1.  [Maximum mark: 7]

5 1 2 -1
Let A= and B = .
6 2 -6 5

(a) (i) Find AB.

(i1))  Write down the inverse of 4. [3 marks]
X 8
LetX:[ ]and C:[ )
y -4
(b)  Solve the matrix equation AX =C . [4 marks]
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2.  [Maximum mark: 6]

The letters of the word PROBABILITY are written on 11 cards as shown below.
P R OIB'AB I L 1|TI|Y

Two cards are drawn at random without replacement.
Let 4 be the event the first card drawn is the letter A.
Let B be the event the second card drawn is the letter B.

(a) Find P(4). [1 mark]
(b) Find P(B]|4). [2 marks]
(c) Find P(ANB). [3 marks]
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3.  [Maximum mark: 6]

Let f(x)=e¢"cosx. Find the gradient of the normal to the curve of f at x=m .
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4.  [Maximum mark: 6]

The following diagram shows the graphs of the displacement, velocity and
acceleration of a moving object as functions of time, z.
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(a) Complete the following table by noting which graph A, B or C corresponds to

each function. [4 marks]
Function Graph
displacement
acceleration
(b)  Write down the value of # when the velocity is greatest. [2 marks]
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5.  [Maximum mark: 6]
Let f(x)=x" and g(x)=2(x—1)".

(a) The graph of g can be obtained from the graph of f using two transformations.
Give a full geometric description of each of the two transformations. [2 marks]

3
(b) The graph of g is translated by the vector ( 2) to give the graph of /.

The point (=1, 1) on the graph of f is translated to the point P on the graph of 4.
Find the coordinates of P. [4 marks]
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6. [Maximum mark: 7]
Let f(x)=¢"".

(a) (i) Showthat f'(x)=Inx—3.

(i) Write down the domain of f~'. [3 marks]
(b) Solve the equation f'(x)= ln(l). [4 marks]
x

I
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7.  [Maximum mark: 7]

The graph of y =+/x between x=0 and x=a is rotated 360° about the x-axis.
The volume of the solid formed is 32x. Find the value of a.
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Do NOT write on this page.

SECTION B

[Maximum mark: 13]

A rectangle is inscribed in a circle of radius 3 cm and centre O, as shown below.

y

4+

P(x,y)

diagram not to
scale

The point P(x, y) is a vertex of the rectangle and also lies on the circle. The angle

between (OP) and the x-axis is 0 radians, where 0 <0 < g

(a) Write down an expression in terms of 6 for
i) x;
(i) .

Let the area of the rectangle be 4.

(b)  Show that 4=18sin26.

(¢) (i) Find 94,
d6

(ii)) Hence, find the exact value of 6 which maximizes the area of
the rectangle.

(ii1) Use the second derivative to justify that this value of 6 does give

a maximum.
0911
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Answer all the questions on the answer sheets provided. Please start each question on a new page.

[2 marks]

[3 marks]

[8 marks]
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Do NOT write on this page.
9. [Maximum mark: 16]

The vertices of the triangle PQR are defined by the position vectors

4 3 6
OP=|-31],0Q=|-1|and OR =] -1
1 2 5
(a) Find
i PQ;
(i) PR. [3 marks]
(b)  Show that cos RIA’Q :%. [7 marks]

(c) (i) FindsinRPQ.

(1)) Hence, find the area of triangle PQR, giving your answer in the form a3 . [6 marks]
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Do NOT write on this page.

10. /Maximum mark: 16]

ax

Let f(x)=

1 —-8<x<8, ae R. The graph of f is shown below.
X"+
Y

3 7
The region between x =3 and x =7 is shaded.
(a) Show that f(—x)=—f(x). [2 marks]
. , 2ax(x* -3) . . o
(b) Given that f7(x)= W , find the coordinates of all points of inflexion. [7 marks]
X

(c) TItis given that [ f(x)dx=ZIn (x> +1)+C.
2

(1)  Find the area of the shaded region, giving your answer in the form plng.

(if) Find the value of [ 2/ (x~1)dx. [7 marks]
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