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Instructions

® Use black ink or ball-point pen.
® Fill in the boxes at the top of this page with your name,
centre number and candidate number.
® Answer all questions.
® Without sufficient working, correct answers may be awarded no marks.
® Answer the questions in the spaces provided
— there may be more space than you need.
® Calculators may be used.
® You must NOT write anything on the formulae page.
Anything you write on the formulae page will gain NO credit.

Information

® The total mark for this paper is 100.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Check your answers if you have time at the end.
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FORMULAE SHEET - HIGHER TIER

Pythagoras’ Volume of cone =  nr%h Volume of sphere = % 7

Theorem

/’J Curved surface area of cone = 77/ Surface area of sphere = 477>
b

a+b=c? v

adj = hyp x cos 0
h opp = hyp x sin 8
¥p e _
opp opp =adj x tan In any triangle ABC
o C
adj or sinf = bt /\
hyp
adj A B

cosf =—

hyp .
opp Sine rule: —— = P
tan@ = a_dj "sind sinB sinC

Cosine rule: a*= b*+ ¢*=2bc cos 4

Area of triangle = % ab sin C

V4

Cross

section
£l

\eﬂ%"h

Volume of prism = area of cross section x length

Area of a trapezium = L(a + b)h
Circumference of circle = 27r P
Area of circle = 772 / h \
v
7y

The Quadratic Equation
Volume of cylinder = 7r?h The solutions of ax?+ bx +c =0,

where a # 0, are given by
Curved surface area

of cylinder = 27rh —bt~/b*—4ac
X =

2a
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Answer ALL TWENTY ONE questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) The length of an Airbus A300 aeroplane is 54 m.
The ratio of the length of this aeroplane to its wingspan is 6 : 5

Work out the wingspan of the aeroplane.

Ber ! o8 = BiH
oy B . B
S G
= = _5__ = {
I R R auls .

(b) A model is made of the Airbus A300 aeroplane.
The length of the model is 36 cm.
The length of the real aeroplane is 54 m.

Find the ratio of the length of the model to the length of the real aeroplane.
Give your ratio in the form 1 : »

Rbam = SHOD ¢

B - (5@
36
Ul Bhpo = [ 2 159

(Total for Question 1 is 5 marks)
Do NOT write in this space.
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Ad=2x"+ kx

(a) x=-3
k=4

Work out the value of A.

A= af-3)"+ 43

= 1(‘))“11 G

1

(b) 4 =38
x=4

Work out the value of %.

R= A-2x* | 28-204") | 2g-132

- Z — ._3_.
6 - . i e H oq
= .5
T -
(Total for Question 2 is 5 marks) |
Do NOT write in this space.
4
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3 (a) Write 2° x2° as a single power of 2

,1(3+s) - Qﬁ ;ﬂ

9
(b) Write §—4 as a single power of 3

gh =t - 33~ 35-

Sﬂ B 3
5% x 5"

(c)

Find the value of ».

__(Total for Question 3 is 4 marks)

Do NOT write in this space.
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Diagram NOT

3.7 cm accurately drawn

5.6 cm

Work out the value of x.
Give your answer correct to 3 significant figures.

~x = Jg.:y—"“+ K
(. (3=F.).

____ (Total for Question 4 is 3 marks)

l :
| 5 Three positive whole numbers have a mean of 4 and a range of 7

Find the three positive whole numbers.

kil AR
3

§\,\:‘mﬁr~o_ XAy 8 & orcdk 72 = DCH+ F

!
|

| == 3¢ + 9 & e+ TF = 1
| => 13+ vy = 5

| =25 se e | and whlkt-

ok 22 l+F=E | > X

(Total for Question 5 is 2 marks)
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6 Show, by shading on the grid, the region defined by all three of the inequalities

XE5
y=3
y<x
Label your region R.
NP vy
I 222
NI AN 7
SINA IANNEGY
AN f
NN i
0 2 4 6 g »
R ' 7 (Total for Question 6 is 3 marks)

Do NOT write in this space.
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N
Diagram NOT
accurately drawn
Hemn
Ny 9 cm M &
N ;

The shape ABCD is made from a rectangle ANCD

and the right-angled triangle NBC.

ANB 1is a straight line.

AN =9 cm.

NB =5 cm. }

The area of rectangle ANCD is 36 cm? i
|
|

Work out the area of shape ABCD.
2 G i 5 ; s ks 36 D crn
\ \ug\r\h of Leapezium  ABRCD 13 %\U By By o ___—‘5] ~ A

Prea of trapedium = 36 + 5(0) = 46 e’
X

(Au.\ko/rﬂ&k'wdnj Aceo, of H|_§_—> e é-(a—#b)h 1—'5(1'*4" CI)L%) i
’ = 2(23)= »kéCm“*g

(Total for Question 7 is 4 marks)

Do NOT write in this space.
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8 On 9th May, 2009, there were 3440 people in the world with swine flu.
Of these people, 1639 were in the USA.

(a) Express 1639 as a percentage of 3440
Give your answer correct to 1 decimal place.

1639 X loo = Y6 °% L'ld (,)
34U0

The 3440 people who had swine flu on 9th May was an increase of 37.6% on
the number of people who had swine flu on 8th May.

(b) Calculate the number of people who had swine flu on 8th May.

l- 346

(Total for Question 8 is 5 marks)

Do NOT write in this space.
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(b) Tariq puts the 25 pods in a bag.
He takes at random one of the pods.

Find the probability that he takes a pod with 3 peas or a pod with 4 peas.

P({BPQG\S oC Lkpw) - %

(c) Laila puts the 25 pods in a bag.
She takes at random two pods without replacement.

Calculate the probability that

(1) there are 3 peas in each of the two pods she takes,

P( Lpeas AND 3‘9@&3)

= __.5_.._ X —-i = 9\0 = —'L‘
L ALy G oD 20

(i1) there is a total of 4 peas in the two pods she takes.

P(T1and 3 08 Band 1 og ngg\)

= (&) ) ()

- 1B +15+ 30 (o _
GCoo - 6o el

(Total for Question 10 is 10 marks)

O O
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' 9 (a) Solve 32x— 1) =6
i Show clear algebraic working.

Goe- % = &
=% “J.= 6"—31-___?___“__?__:1-’
| (b) Solve %;}T—Z
Show clear algebraic working.
L wlay) = 3(4-1)
| = 8\3 + = 3\:) ~ 6
= 5 o e 6 |
Sy = —b-4 _-l0 . -] ym e |
3 5 |
. _ (Total for Question 9 is 7 marks) |

' 10 The table shows information about the number of peas in each of 25 pods.

|| Numberofpeas =1 | 2 3 | 4 | 5 6
| Number of pods 3 6 5 8 | 2 1

(a) Work out the mean number of peas in the 25 pods.

Mean = Z 1> . '3(‘)*"@(7«)+5('3)+8(Lf)+1(5)+|(6) i

= F 215

_ FE - A 4 e iy ke

e

23
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Diagram NOT
accurately drawn

Triangle POR is an enlargement, centre O, of triangle ABC.
OAP and OCR are straight lines.

04 =3 cm.

AP =12 em,

OC=3.5 cm.

PR =19 cm.

(a) Work out the length of CR.
R+ % 5 ___!__é—— =, 5
..___-——-—"__._.—-—__ 2 ¥
35 3

= <R = 5(3'5)d S = 4 s e S cm |

(b) Work out the length of AC.

| Re = 1) . 2.8 em
| S
\ ?) . 8—
.............................................................. cm
The area of triangle ABC is 2 cm?
(c) Work out the area of triangle POR.
2 ;)
Ax B =2 2% 25 = SO em

(Total for Question 11 is 7 marks)

0 O 0 O O
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12 The cumulative frequency graph gives information about the lengths, in minutes, of
80 telephone calls.

60 R e T ]

Cumulative
frequency

20 = ______. /I
A
.T__._'__...-
T U I
@) 5 10 15 20 25 30

Length of call (minutes)

(a) Find an estimate for the number of calls which were longer than 15 minutes.

do~F1 = 9 q f

(b) Find an estimate for the interquartile range of the lengths of the 80 calls.

L.QRonge = k@~ L.Q = 1= = 5minutes

................................................. . Minutes |

(Total for Question 12 is 4 marks)

Do NOT write in this space.
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Diagram NOT
accurately drawn

The diagram shows two congruent regular pentagons and part of a regular n-sided
polygon A.
Two sides of each of the regular pentagons and two sides of A meet at the point P.

Calculate the value of n.
Show your working clearly.

Ir\t@f‘\or‘ O\cwz)le_.:s OF pmtoxgons AL O\H Qatta./g & el

Cé/\\ﬂ’f\f\ b\a IO — 360 - 5O - +2 = lOg®

3

TAtecior mr\é\m oF 9913690 A ace all \z,@tmﬂ anc ,
ace guen by 360 = 2(108) = 340~ 21( = 144° |

Extedae ama\@ of re_oout\o\r N—sid ek poQ\O%oﬁ oW

05'\\14_/\(\- LJ\O }_é__@__ = LSO -4y = ‘360
N\

=> D - 3
N\

56

o

(Total for Question 13 is 5 marks)
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f
| 14 (a) The equation of a line L is 2x — 3y = 6
j Find the gradient of L.

|

3 - = L — 6
= v = B A | |
| 3 |
|
| a2 |
| . ‘r
| Gerodiant = 3 J
| | | |
5 (b) Find the equation of the line which is parallel to L and passes through !
l the point (6, 9).
= 2 > + C
S5
i

| = ﬁ:%(t)#&-é :

| =5 .= === T .

:%_DCJFB 3y-Ax =157

|

| oR 23w = 2x + |5

l

| oR 22 =39 =715 (lotal for Question 14is 5 marks)

|

|

‘ i
Do NOT write in this space. ;

|
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Diagram NOT
0 accurately drawn

&
/ 63°
30°

B, C and D are points on a circle, centre O.

BOD is a diameter of the circle.

AB is the tangent to the circle at B.

AO =8 cm. Angle BAO =30°  Angle CBD = 63°

Calculate the length of BC.
Give your answer correct to 3 significant figures.

BC = BD y 9363’
= 2(oB8)cos3”
= 2 (83’=n 39“) ¢as (3°
= 2 (4) cas6y’

= K oz 6%°
= 3()3 Cm(GSF),

R BEDZOQOO dnece Lines o n F-‘Om b~ e 2nad OF CL.,

onale \here bhevy meek-

P\%D - 90° Y¥nce q%c\nz)@nk Ak codlus
e & rig)ht - Gmé\e, Where ’C‘"\Uj A G 3
meek .

_(Total for Question 15 is 4 marks)

UL O
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16 The population of India increased by 20% between 1989 and 1999.
The population of India increased by a further 17% between 1999 and 20009.

Calculate the percentage by which the population of India increased between 1989
and 2009.

((IQ\ ¥ l.l:}—) - ‘) X OO = 40. 4%,

US‘mD O\,Qg)Qbrq to €hovww th's mabhemobicald € Q_ﬂf\&’)r{mé

| Chipsir F‘;r > cl)rﬁmc’,plx/)‘ Lok x = Tf)opﬂa\r:dr\ op Ladia in
<q. |\ i R X 1. o L
1959 e > 7‘) Y (0O
| e
.
| Nhich sieplitias Lo the Qathorel calenlabon O G-
| T stacted Witk namely
oo (V20aF) -7 )  (Total for Question 16is 3 marks)
| 17 (a) Simplify (3a2b)* s 10 8 @391'\ - oy
3'1‘ (C?)Lt |3L+
¥ b"f
— g, 0\8 L)‘/\' 810\ ...................................
1
(b) Simplify (9¢*)2 |
T (CE )"i
_ (% xZ) f
- 3 C/H’ (2) ?

_ (Total for Question 17 is 4 marks)

L
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Diagram NOT
accurately drawn

A, B, C and D are points on a circle, centre O.
AOBE and DCE are straight lines.

CO = CE.

Angle AOD = 69°

Angle CEQ = x°

Calculate the value of x. [
Show your working clearly. "

COB 5, 1'3 Wce CED g an Al SDSCQ‘—Q/_S L("I(v-‘\(\bl,e.

By L e B | % Y 2 X <Since O\c\z\u&/) o(: a, Eriomle o\d%(

to lgpo \

Dco = 1%&o - (180 - 11) = 2o Sace |
MZ\M QRCCOSS QA ‘6{*(0\}1(#\(-_ Line are '

s an 13503celes trimélg,_ |

DO . = RO -HDC since CLF\SJ_/') of o\Erio\n@\{g

add "t [@Og

(3 94 4 [8@ e LR & Y = \80 HNCE. a(\é‘% ACTrosSS T
| o <k ro\;\@k Line odd bo 1g0°|
=% B = &

= ’)C:__(B_j_-:-g’}o
e 3

(Total for Question 18 is 6 marks)

e
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I 12 0 Diagram NOT

accurately drawn
54 cm 790 54 cm

A B

P

The diagram shows a sector OAPB of a circle, centre O.
AB is a chord of the circle.

OA=0B=54cm.

Angle AOB = 72°

Calculate the area of the shaded segment APB.
Give your answer correct to 3 significant figures.

(Ao, ol oozl Sﬁém@/aq(; = (cee, o(: Seetor OAPH
—  Aceaof tdamdle oAB

= 72X (5.4 - L (54y?) sianTF2°
| = ZLlE5) « leu)

= g.ub cm® (33 ()

(Total for Question 19 is 5 marks)

19
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i
! 20 Correct to 2 decimal places, the volume of a solid cube is 42.88 cm’

Calculate the lower bound for the surface area of the cube.
|
| Volume of- cuboick = Q x W x d
For a cube, (=vy =

3 |
= Vdume o cube = Q {

| 1T V= &2 838 St (to nd-p-).

Boass N S WH, BRE s

LoOwWE R,

= Q‘wué@ - 3\] s+ X—}S—-

= Sucfoce Afea = 6 X ULowe@)l

Lobge.

= 6% 358" = 335 cm” AR e |

___ (Total for Question 20 is 4 marks)

Do NOT write in this space.
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' 21 Solve the simultaneous equations

Show clear algebraic working.

AR 2 90~ Lo |
:> 1114‘31"9\@ L
= (2x-8)(x+4) =0

= S - O—I"S— v e O P T = i)
s

| Vdhen %= 25, y= 2(2s)= 2(02T) = 0

hedbass 28 B =8, =?-("*)L: 2(16)= 32

| - hy)= (25, (2:5) oc (—+, 32)

g - lesas)el v n)

____(Total for Question 21 is 5 marks)

(TOTAL FOR PAPER IS 100 MARKS)

Do NOT write in this space.
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