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Answer all sixteen questions.

9331.02 MV18



www.xtrapapers.com

INFORMATION FOR CANDIDATES

The total mark for this paper is 100.

Figures in brackets printed at the end of each question indicate
the marks awarded to each question or part question.

You may use a calculator.

You are provided with an insert containing the formula sheet,
for use with this question paper.
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1 Matrices A and B are defined by
-2 3 _1 =7
A—[5 _4] and B—[4 _2]
Evaluate

(i) A2 [2 marks]

Answer

(ii) A2=3B [2 marks]

Answer
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2 Solve the equation x2 = 14x + 2 by completing the square.

Give your answer in the form a * b, where a and b are
whole numbers. [4 marks]

Answer
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— 1 & d2y
3 Ify - 2x3— 4—x5 find @ [4 markS]

Answer
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4 (i) Solve the equation
sin 8= 0.75

for 0° = #<180° [2 marks]

Answer

(if) Hence solve the equation

sin(x "'21 00) =0.75

for 0° = x =< 360° [3 marks]

Answer
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5 Matrices P and R are defined by
2 -1 |13 4

(i) Find the matrix P-1, the inverse of P [2 marks]

Answer
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(ii) Hence find the matrix Q such that PQ = R  [3 marks]

Answer
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6 Simplify the following expressions

. . 1
(l) 3x+1

ocal ~ D2—x— 1 [3 marks]

Answer
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3x _ 2x+ 1
x—4 x2-16

(ii)

[4 marks]

Answer
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7 Inthe paralleloggm PQRS below, P_C3 represents the
vector 3p and QR represents the vector 12q

12q
Q > R

3p

P S

(i) Express interms of p and q

(@) PR [1 mark]

Answer
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(b) (jé [1 mark]

Answer
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A point T is on QS produced such that ﬁ = -5p + 20q

—
(ii) Find the vector TR, giving your answer in its simplest
form. [2 marks]

Answer
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—_— —
(iii)Given that QS = k£ QT, where k is a constant, find the
value of k [2 marks]

Answer
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8 Solve the set of simultaneous equations [8 marks]
4x + 2y —7=16

ox=3y—=z=3
14x + 2y — 37 = 40

Answer x = , P = , 3=
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You may use this page if needed.
(Questions continue overleaf)

9331.02 MV18 17 [Tu rn over



www.xtrapapers.com

9 (a) Given that log416 = 2x, find the value of x [2 marks]

Answer
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(b) If log72 =p and log76 = ¢, express in terms of p and ¢

(i) log712 [1 mark]

Answer

(if) log721 [2 marks]

Answer
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10 At Fitness One Gym there are:
8 women in the Circuits class.

6 more men in the Circuits class than men in the Spinning
class.

2 less women than men in the Spinning class.
Let x be the number of men in the Spinning class.
Write down in terms of x

(i) the number of women in the Spinning class, [1 mark]

Answer

(ii) the number of men in the Circuits class. [1 mark]

Answer
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The ratio of men to women in each class is the same.

(ifi)Form a quadratic equation in x and hence find the
number of men in the Spinning class. [5 marks]

Answer
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11 The sketch below shows the curve with equation
y=2x2+ 7x =4

YA

\ / y=2x2+ 7x =4

<Y

(i) Find the x-coordinates of the points where the curve
crosses the x-axis. [2 marks]

Answer
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(if) Hence find the area enclosed between this curve, the
negative x-axis and the y-axis. [5 marks]

Answer
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12 The point P lies on the curve y = x2 + 5x = 1
The gradient of the normal to the curve at the point P is %

(i) State the gradient of the tangent to the curve at the
point P. [1 mark]

Answer

(if) Hence find the coordinates of the point P. [3 marks]

Answer
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(ifi)Find the equation of the tangent to the curve at the point
P, giving your answer in the formy = mx + ¢ [2 marks]

Answer
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13 Two tourists were in the square in front of the Leaning

Tower of Pisa, AB, in ltaly.

One was at a point X, 40 m from the base of the tower on
horizontal ground, and the other was at a point Y, 20m
further out from X. The points A, X and Y were in a straight
line and in the same vertical plane as the tower.

The angles of elevation of the top of the tower from X and Y
were 57.15° and 44.90° respectively.

B
57.15° 44 90°
< 40 m > < 20m——
A X Y
Calculate

(i) the size of the angle XéY, [1 mark]

Answer
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(if) the distance BX, [2 marks]

Answer m

(ifi)the distance AB, from the base to the top of
the tower, [2 marks]

Answer m
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A
(iv)the size of the angle BAX. [2 marks]

Answer °

(v) Hence write down the size of the angle by which the tower
is leaning from the vertical. [1 mark]

Answer °
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14 Solve the equation [5 marks]
23x=2 = gx=1

Answer
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15 A long sheet of metal, 2m wide, is bent to form a water
channel.
The two vertical sides, AB and DC, are of equal length.
The base BC is horizontal. The channel is open at the top.

A cross section of the channel is shown in the diagram
below.

A D
01m

i/
7

B

/

The total length of AB, BC and CD is 2m.
The water level in the channel is 0.1 m from the top.
Let xm be the height of the sides of the channel.

(i) Write down the length of the base BC in terms of x
[1 mark]

Answer
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(if) Show that the cross-sectional area 4 of the water is
given by

A=22x=2x*=0.2 [2 marks]
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(ifi)Find the value of x which will maximise A4, proving that it
is @ maximum area. [3 marks]

Answer
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(iv)Hence find the dimensions of the channel which will
give the maximum cross-sectional area of water.
[1 mark]

Answer
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16 A curve is defined by the equation y = 4x — 2x2 — x3

(i) Find the coordinates of the points where the curve

crosses the x-axis, giving values correct to 1 decimal
place where necessary. [3 marks]

Answer

9331.02 MV18 34



www.xtrapapers.com

(if) Find the coordinates of the turning points of the curve.
[5 marks]

Answer
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(ifi) Identify each turning point as either a maximum or a
minimum point.
You must show working to justify your answers.
[2 marks]

Answer
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(iv) Sketch the curve on the axes below. Your sketch must
show the turning points and where the curve crosses
the x-axis. [2 marks]

w Y

THIS IS THE END OF THE QUESTION PAPER

9331.02 MV18 37



www.Xtrapapers.com



www.Xtrapapers.com



www.xtrapapers.com

For Examiner’s
use only

Question
Number

1

Marks

e IEN [l o) IV, I N SN VSN )

11
12
13
14
15
16

Total
Marks

Examiner Number

Permission to reproduce all copyright material has been applied for.
In some cases, efforts to contact copyright holders may have been unsuccessful and CCEA
will be happy to rectify any omissions of acknowledgement in future if notified.

9331.02 MV18



