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Write your Centre Number and Candidate Number in the spaces provided at the top of this page.
You must answer the questions in the spaces provided.

Do not write outside the boxed area on each page, on blank pages or tracing paper.
Complete in black ink only. Do not write with a gel pen.

All working should be clearly shown in the spaces provided. Marks may be awarded for partially
correct solutions.

Where rounding is necessary give answers correct to 2 decimal places unless stated otherwise.
Answer all sixteen questions.

The total mark for this paper is 100.

Figures in brackets printed down the right-hand side of pages indicate the marks awarded to
each question or part question.

You may use a calculator.

The Formula Sheet is on pages 2 and 3.
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Formula Sheet [CE
P
PURE MATHEMATICS st
e
Quadratic equations: If ax? +bx+c=0 (a #0) )
b+ /b?* = :
then x = b+ é)a dac X
b &
: . a _ _ :
Trigonometry: sind sinB sinC )
(Cé

mmmmm

a’> = b*>+ ¢? — 2bc cosA

o

Area of triangle = % ab sinC

Differentiation: If y = ax" then %} = nax""!

. ntel o NS
Integration: Iax" dx = Zerl e (n# —1) 2
Logarithms: Ifa*=n then x = log n

log (ab) = loga + log b
log (%) =loga — logb
loga” = nloga

a b
c d

then det A = ad — bc

Matrices: If A =

o 1 d —b
and A _ad—bc[_c ;

(ad —bc #0)
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) MECHANICS

G Vectors: Magnitude of xi + yj is given by y/x* + y?
X
— Angle between xi + yj and i is given by tan' (2

cé g Yl g Y X
X

ce Uniform Acceleration: v = u + at s= 2(u+ v
E v =u? + 2as S=ut+%at2
@ where u is initial velocity tis time

@ v is final velocity s 1s change in displacement
>3] a is acceleration

ce Newton’s Second Law: F = ma
@ where F is resultant force m is mass

% a is acceleration

€ STATISTICS v
=4 Statistical . Mean = =5 Median = L, + {2 - &N
% atistical measures: ean = -y 7 edian = L, Frvedian
2
S where L, is lower class boundary of the median class
:E N is total frequency

% (X f), is the sum of the frequencies up to but not including the
% median class
o Jrnedian 18 the frequency of the median class
@ c is the width of the median class
2
- 2 2
@ Standard deviation = 2 fr —(x) where X is the mean
) xf
) Probability: P(A U B) =P(A) + P(B) — P(AN B)
z P(ANB

= palB) = PAOB)
2 P(B)

o Bivariate Analysis: Spearman’s coefficient of rank correlation is given by

ce _ . 6T
X n(n*-1)

ce [Turn over
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1 Matrices P and Q are defined by

p=| 3 3] me o7 7]

Express as a single matrix:

@ 2P-Q

Answer

[1]

(i) P

Answer

[2]
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(iii) Hence find the matrix R such that

IR+Q=P

Answer

2]
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2 (i) Rewrite the equation

in the form ax>+bx+c=0

Answer

[1]
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(ii) Hence solve the equation

x+?=10

by completing the square. Give your answer in the form p + /g, where p and ¢ are

whole numbers.

Answer

[4]

[Turn over

*40GMF1107*



R

Farrir

www.xtrapapers.cam

1
3 0f y=3x— 5 find

9872

d?y
dx?

Answer

[3]
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4 Find Jydx

 Laweric
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Answer [2]
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5 (a) The vectors a, b and ¢ are defined by

SHESCRRSE

Find the vector x if

2x +c=a—4b

Answer

[2]

9872

*40GMF1110*

aaaaaa

Fnsardiey

.....

1Lvamig

Fasardie

ity

i

7Leam

Fhascardiey

1 Luaming



QUFIORUEIORS

......

Lawming

......

PRVR/OR/IVRVR/O[/ORVRONOROR

www.xtrapapers.com

9872

(b) The vectors p and q are shown in the diagram below.

On the grids below, draw diagrams to show the vectors

H ptq

(i) q—2p

[1]

[1]

[Turn over
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6 (i) Solve the equation
tan 0=1.56

for0° < 6 < 360°

Answer

[2]
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(ii) Hence solve the equation

tan

%x—45°):1.56

for0° < x < 360°

Answer

3]
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7 Matrices A and B are defined by

9872

7 6 19 33
A:[3 4] and B=[] 17

Find the matrix X such that AX =B

Answer

[5]
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(@)

Show that

3(x—4) 2
216 x_1

simplifies to

5x+1)
x+4)x-1)

[4]
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(ii) Hence solve the equation

3-4) . 2 5
X*-16 x-1 6

Answer

[3]

[Turn over
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(i) Express

as a single log.

2 log 3x +log 2 —log 7

Answer

[3]
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(ii) Hence solve the equation

2 log 3x +log, 2 —log, 7=2

Answer

2]
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10 An octagonal commemorative plaque is formed by cutting four equal isosceles
triangles from the corners of a square of side xcm.

The isosceles triangles are right-angled and the two equal sides of each triangle are of
length (x — 9) cm, as shown in the diagram below.

(x—9)
—

(i) Show that the total area of the four triangular corners is

2x* —36x + 162

[1]
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The total area of the four triangular corners 1s % of the area of the original square.

(ii) Find the value of x.
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Answer [6]
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(iii) Hence find the area of the octagonal plaque.

Answer

cm? [2]
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11 The curve C, is defined by the equation

QUFIORUIORUOR

y=-3x"—4x+1

ce
)
ce (i) Find the equation of the line / which is the tangent to this curve at the
) point (-1, 2).

ce

X
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@ Answer [3]
X
2
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The line / meets the curve C,, which is defined by the equation
y= %xz — %x +22

at the point (4, 12), as shown in the diagram below.

-1,2)
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(ii) Show that the equation of the normal to the curve C, at the point (4, 12) is the
same as the equation of the line /.

 Laweric

......

[3]
X
2
[Turn over
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12 In the triangle DEF shown below, G is the midpoint of DF and H is the midpoint
of EF.

The vectors ED and EF are given by 6u and 6v respectively.

D

(i) Express each of the following vectors in terms of u and v, simplifying your
answers as far as possible:

(a) DF

Answer

(b) EG

Answer
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(¢) DH

Answer

2]

P is the point on the line EG such that EP=2PG

(ii) Find the vector Hp

Answer

[3]

[Turn over
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13 Maria is a set designer for a film production company. For one scene she must design
a banner to hang across an archway.

She sets the banner so that the top edge can be modelled by a straight line with
equation 3y +2x =4

The archway can be modelled by the quadratic equation y + x* =3

ya

Derive a quadratic equation satisfied by x and hence determine the coordinates of the
points A and B where the banner needs to be attached to the archway.
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Answer

[6]
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14 The distance between Carrickfergus (C) and Bangor (B) is 10 km, between
Carrickfergus and Whitehead (W) is 7.5 km and between Whitehead and Bangor is
9.25km, as shown in the diagram below.

W

7.5km
9.25km

10km

(i) Calculate the size of the angle WCB.

Answer

9872
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A boat leaves Carrickfergus at 2.00 pm and travels at a constant speed directly towards
Bangor.

At 2.15pm an observer at Whitehead spotted the boat at a point X, where CWX = 26.5°

(ii) Calculate the size of the angle CXW.

Answer °[1]

(iii) Calculate the distance CX.

Answer km [2]

[Turn over
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(iv) Find the speed of the boat in km/h.

Answer

(v) Find the time of arrival of the boat in Bangor to the nearest minute.

Answer

km/h [1]

[1]
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15 A curve is defined by the equation y = x(x — 2)?

(i) Write down the coordinates of the points where the curve meets the x-axis.

Answer

(ii) Find the coordinates of the turning points of the curve.

Answer

9872
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(iii) Using calculus, identify each turning point as either a maximum or a minimum
point. You must show working to justify your answer.

Answer [2]

(iv) Sketch the curve on the axes below.

3N

2]

[Turn over
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(v) Find the area enclosed by the curve and the x-axis.

Answer

[3]
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16 A builder wishes to fence off a rectangular plot of land ABCD.
For the three sides AD, DC and BC he can use fencing which costs £5 per metre.

For safety reasons he needs to use taller fencing, which costs £10 per metre, for the
side AB.

Let xm and ym be the lengths of the sides AB and AD respectively, as shown in the
diagram below.

A X B

(i) Write down, in terms of x and y, the total cost of the fencing.

Answer [1]

[Turn over
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The builder wishes to spend a total of £600 on fencing.

(ii) Show that

3
60 — zix

y

(iii) Hence express the area A of the plot in terms of x.

Answer

[2]

[1]
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(iv) Find the dimensions of the plot which give the maximum area, proving that it is a
maximum.

Answer [4]

THIS IS THE END OF THE QUESTION PAPER
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