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A calculator will be required for this paper.

INSTRUCTIONS TO CANDIDATES
Use black ink or black ball-point pen.

Write your name, centre number and candidate
number 1in the spaces at the top of this page.

Answer all the questions in the spaces provided.

Take m as 3-14 or use the « button on your calculator.

INFORMATION FOR CANDIDATES

You should give details of your method of solution
when appropriate.

Unless stated, diagrams are not drawn to scale.

Scale drawing solutions will not be acceptable where
you are asked to calculate.

The number of marks is given in brackets at the end of
each question or part-question.

You are reminded that assessment will take into
account the quality of written communication
(including mathematical communication) used in your
answer to question 3(b).
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Formula List

Area of trapezium = % (a + b)h

Volume of prism = area of cross-section X length

Volume of sphere = 2

3

Surface area of sphere = 4grr

iy e
Volume of cone = 3 T h / A
Curved surface area of cone = 7r/
&
In any triangle ABC
: a b c
Sl e = Shw T ane b a
Cosine rule o = b* + ¢* — 2bc cos A4
. -
Area of triangle = 5 absin C A o
The Quadratic Equation
The solutions of ax> + bx + ¢ =0 b (b2 e 4ac)

where a # 0 are given by 2a

(A3RT_0N




1.

Write down expressions for each of the following.

(a) The total cost of 10 pencils at g pence each and 5 pens at 4 pence each.
10

1obal. Cosé /Qj ___________ + Sh .

(b) The mean height of the three boys listed below.

Height in cm

Adam X

Tommy ¥

Joseph #

3

(¢) The perimeter of a rectangle with length / cm and width w cm.

DPerimeblerl = W+l 4+l =+ (,I::L

2]
(d) The smaller share when £¢ is shared in the ratio 1:3. l i

Sum%ralﬂo*\—*-%:‘r

As.smalles.

=7Sma[(€fS/Laf€:-Z"’5]/LCLf€,[2
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2.

Sasha has designed a new two dimensional logo for her company.
The logo is to be printed on all official company paper.
A sketch of the logo is shown below.
0 ‘ Equilateral
gb (L) C\D(ﬁ;&/ B O / triangle
h N
« O\
Va1
Wk 4L
D
Sum oj' anglS
(¥
in Gri OU}-? =41,

4cm o '
! — \,_io‘P =3, 60 as anjl in
Jias S eguilety

Diagram not drawn to scale 6 fan (Q, are CL(WQ
| %ajc jS

The idea for the logo is based on a 2-D representation of a cube with an accurate equilateral
triangle attached to one edge.
On the logo, DEF is a straight line.

To help Sasha to draw an accurate version of the logo, she needs to identify what the actual
lengths and angles will be on the logo.

(a)  Write down the actual

\
size of CED on the logo . 60 i
length of CE on the logo . 6 ....... cm
length of 4B on the logo 4’ cm.

[31

(b)  Complete the accurate drawing of the logo on the opposite page.
AHFG has been drawn for you. [4]

HCEL
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Mr Smith needs to buy boxes for necklaces that he makes.
There are two possible suppliers he can use, Boxes Galore or Box Clever.

BOXES GALORE
Order 1 to 100 boxes pay 40p for each box

Need more than 100 boxes? .............. Special Offer:
MORE than 100 boxes get all boxes for just 15p each!

PLUS standard delivery charge of £3 per order.

BOX CLEVER

First 1 to 50 boxes 30p each
Every extra box then just 25p each

PLUS standard delivery charge of £2 per order

(a) Mr Smith placed orders for boxes in June, July and August with Boxes Galore.
Complete the chart below.

Month June July August
Number of boxes bought 8 95 105
Company used Boxes Galore Boxes Galore Boxes Galore

Total
(igzallug(i)r?; the delivery charge) e L’&D £ L{' \ & ! 8 :"5

M

(A3IA1-07
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(b)  You will be assessed on the quality of your written communication in this part of the
question.

Mr Smith notices that he has not been wise with his order from Boxes Galore.

In September he intends to buy 96 boxes from Boxes Galore.
What advice would you give Mr Smith?

You must glve a reason for your answer.
Myadua. WO(/(KZ be & buy 101 b&xeg

0U...SAVE.. . More. motie andl 2
obren _boxes. .
i1 98 hoxes =(16x0:1§)+3.= £4l-40

L 101 Poxes = CI0LX0:15) 3 - ,ﬁl%

' ha <2 & oxtra_hoxéed [
Pr:czp?f box. ns i QO[U_ A UM Moce. |
han boxes are pwc/msw(

G140 - 19 )5 13905
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(¢) Use the graph paper below to show the costs for ordering up to 130 b% from Box
Clever. L

erj

50.2.50x020.=. LIS (£1#)120
................ O&OXOQS:WQQOC’ES?) diffeet
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(d) Complete the chart below to give recommendations for Mr Smith.

Number of boxes

Better company to buy from

Fewer than 8

Boy Ccleveér

Between 50 and 54

More than 110

Box (Clever
Pox es Galove.

fewee thon 3, Box Cuer as %0p.
50— L4 Box Clves..as. . A5.p.
Moce thew 110, Boxes Galor?. aLSISp;%f&%

perbox .
oL box

Turn over.

xamine:
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A machine is used to pack boxes of chocolate beans.

To check the machine, 10 boxes of beans are selected on the hour for 10 consecutive hours.
There should be exactly 55 chocolate beans in each box.
Each hour the number of boxes containing exactly 55 chocolate beans is recorded.

Time

01:00 | 02:00

03:00

04:00

05:00

06:00

07:00

08:00

09:00 | 10:00

Number of
the 10 boxes
with exactly
55 beans

9

K

8
O

10

(a)

"Is a statement on the box that says

“Contains at least 55 chocolate beans”

always true?
You must give a reason for your answer.

s nformabign was no

t recoidec]

Ldgesn € _Stabe mol. Or[0ss bhoa 55

(b)
the

same?

You must give a reason for your answer.

dhere agpeacs to be g ropeating

pouft—em,

teackfays i,
concl

(c)

S 10

previous table.

1

' -

the. (Cact

/Lo%gfwé{//

It is decided to record and plot the relative frequencies for the information shown in the

(i) Complete the table below.

A/

1

Q..

Los

. Qf@r@conc(usm/\/o

2]

If the experiment were to be carried out again would you expect the results to be exactly

dront .

[2]

*q1.a 230¢3  ebC.
g

Time, by

01:00 | 02:00

03:00

04:00

/

/ 05:00

W 0700

08:00

09:00 | 10:00

Total number
of boxes with
exactly 55
beans

®

21

7
30

V

38

48

ob

bl

1| 8O

Total number
of boxes
checked

‘

0

40

30

60

10

&0

A0 | 100

Relative
frequency

015

0-7

075

0%6

0-%0

O-§0

0- %5

0-#89 08

i
| O

-

(A3AT-07Y

£
'5:@“‘075 e6C,

[4]
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(ii) Use the graph paper below to plot the relative frequencies.

Relative frequency

A
‘ i ! [ B RS EE) !
! e B Ruas remnte
0% e
,i_ 7*_.\ i_! | KJ i |
ERMENBEEBEBET KRS 5 '
0) - b b
O D\ e | ' ]
11 T
_‘ ! BN
1 \ [l ;
01:00 0200 0300 0400 05:00 0600 07:00 0800 09:00 1000 PR

[3]

(iii)  Write down the best estimate for the probability that a box selected at random will
contaln exactly 55 chocolate beans. Give a reason for your answer.

%&W Ved a(: @, €..L/Q/l

(ivy How would you jmprove on your estimate?

/ereocé expenment many Eimesbo.
COMP&/Q sl O

1]

(436107 Turn over.
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- (a) A number of people were asked how much they would be willing to pay to go on a

fairground ride.
The results are summarised in the table.

Amount of money, £x Number of people .F-

]
® 0 x<2 24

3
2L x<4 16

. £

e UNS vy N2

Ay

6 x<8B 18

(i) Calculate an estimate for the mean amount of money.

/Al/flof’ POM GS 2 S T
(_:x%’ 7

= ZI o . "C.;fo l)-& CIBXS)TC ‘rax 5)1— s’x})

}czéct...”m/mbefgpfapé 24+ éffra-HQ’ IOO

Mean. amponé 7 g - i
mon g oéaC Hum, pPop(z oo
L %.08.

(1)) Find the greatest possible value of th

AeDednig ane;( wué 1S Moy
X @ egral ? 2 0

Renge - Biggest - Smallect
% V%e VCA(V{
R ot B
/Vlemg WLCO
CSma((PSé VM(

xamine)
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Examine:

(b)  The fairground owner recorded the number of people coming into his fairground during bl

the dlfferent seasons.

. Y - -

Season o Winter |[o Spring |eSummer LAutumn Winter Spring Summer
2010 2010 2010 2010 2011 2011 2011
g“;gggfe 234 156 316 230 326 456 324

(1) Calculate the 4-point moving averages and complete the table below.

sAubumn 3010 = 234 4156 + 3164330 =234

4
A’/Af&tWﬂf{’faoll 1Y 316+&30+326' 357
Spriag &Oll_.._,._f“c +513(5+3;1,<+ 45[ - %37

Sle 2011 - 230522 <lnt s 226 = 53¢

Ave oo
f(}l Q? 4 1;?(1)13; Autumn Winter Spring Summer
{eV‘UV e 2010 2011 2011 2011

PO ! ILES 4-point
/

o | 224 | 257 | 333| 33¢

average
(3]
(i)  The fairground owner looks at the moving average with his staff.

Explain why considering the moving average is worthwhile.
Moving._avecage smootng ot e
Sepality Hata., givitg o cloC
(iii) The fairground owner states

“we were as busy in Summer 2011 as we were in Spring 2011”.

Explain fully the mathematical error in hlS statement.

this” Statomen? is ok bre
. Zﬁwc J ab beraw
]

(6107 Turn aver.
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6. The table gives a grouped frequency distribution of the arm lengths of 100 women each
measured correct to the nearest centimetre.

Arm length,
acm

156 to 158 159 to 161 162 to 164 165 to 167 168 to 170

Number of
women

5 15 35 40 5

(a) Complete the following cumulative frequency table.

oc |Armlength, | 0 ysss | sc1585 | a<i615 | a<1645 | a<1675 | a<1705
O

Y el (OBINE D 580 S0 vi5a) 100
Mways vse 7 e~ 7
Ai? 6‘/“(0@_/ 1545 20+ 357 55+40 9545 U

,Fo C 9 gL S (b)  Onthegraph paperbelow, draw a cumulative frequency diagram to show thisinformation.

Eq (155¢5,0) 2]
%umulative x Y
frequency

0 50 B O | o AR O 5 5 1 | I 50 B
A R A
1 1 [ i [
i ! N BENEE ; 1T
80 i1 ‘ | I ; . I \ 1\ “JJ
il i O T O .4
7.5 GEEEEEE ,,.“.,f,m
Tt B F i
70 N F i,,, |
! . - i
60 FH T A
Lo | ‘|7 i | 1 S e O 4l et
| i ,ﬁ | |
L1 EEEEE dl 1 i i
WG A H
| " | | M ES |
1 : [ i | H \ | | WG |
N 1] Bl i i
i mE |5} EEEERERE | 0 M ] [
r EEFEEEEE ENEEENNEDS IEENNNNNEY SRS HES NN
ExERSEEE AEERENENE REN L
1 ‘E ‘ i | o J\':_'_
LD NEEIREEE INREEERRAN DER | Tl 1
i i I [ 1 [
! i N | 1 | } SEENE I
i | 1 ] g
| 1 [ | I
] BiE | ) ! N i NI
T i 1 i 1 I T T i T I i ‘t‘
i L S L | ] i o O L i
EEEN | 1 g 7 B O 3 ‘ EEEE R I O 9 0 [ L 9 O I 0 ‘;‘L g
[ f [ S NENE o I il EEEE O 1 B 1 | vy
11 . Eula] (A L1 1] E1 1

Examine
only

1581159 160 161 162 163 164 165

0= poSmEEs
154 155/(\156 157

C1555.0) (1595 ,5) ete .

(A3R1-0N

P O
166 167 168 169 170 171 172

lOl -% lﬂzf;)\ [6‘, Arm length in ¢cm

>JC
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(c)

\»“&b Use your cumulative frequency/diagram to estimate the median/and the interquartile
;\y} range.

'J;Q_E:Uepzr@umblzwwe,r&uw&(e ..............................................
.................................... L L e P o

—

|
o
9

Median 164 X sy Joterguartile range 43 ..............................

(d)  Use the graph paper below to draw a box-and-whisker diagram to show these results.
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7. A valuable statue is on display.
To protect the statue a glass cuboid is built around it.

A scale drawing of the plan view (bird’s eye or aerial view) of the
cuboid is shown below.

Scale1 cm : 20 cm

A barrier is built around the cuboid so that no one can stand within 60cm
of the cuboid.

Using the given scale, draw accurately the locus of the barrier on the scale drawing shown
below.

Com 0SS
‘JO\\I\.k W N

SC“(@ lem - 20c
=) 3em . 60cm

fA3A1-0N
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8. Tom and Zen have new bikes.

«l \ . -
\rewlotion ic
The diameters of the wheels on Tom’s bike are 70cm.

Same as Cir,
/ I (/”&é@//ﬁ

umber of revolutions of the wheels over a distance of 1km.
nificant figures.

The diameters of the wheels on Zen’s bike are 60cm.

Calculate the difference in the n
Give your answer correct to 2 sig

b@f\? WA... % MO, " AoeS clttum forence..
Q: 2l 0. AL L000m (L )

revolybon

\

Turn over.
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Lucy is a scientist. During an investigation she needs to find the points of intersection of two
equations to solve a problem.

The equations are y = x>— 6x + 8 and x + y = 4.

Draw graphs to solve Lucy’s problem.

‘::c;lj:‘ .l...az...ﬂf Pl =R s 1 el N j"—’4-':3

P

- X

=
A ™

N

|

_p RN

(3]

Points of intersection DC?—’;j?gaﬂﬂ(%:(f,y:O
[2]

(4361-02)
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10. Daniis researching speed, distance and time.
She carries out an experiment using a computer to generate a graph to show the speed of a
particle over a 10 second time interval.
The computer display is shown below

Speed m/s l(a?QQ‘U“\S Cjn FO{MUla' hSBJ

A
201 (2,18 4.19)
@ O (6,16

A
(f \ glﬂ =% 0 @
104 .
Tregle @)
0 (0,0) (10.0) Tirme in
0 i 2 ; 4 ' G : 8 <l ’31'0— seconds

By calculating the area, enclosed between the curve and the time axis, Dani can estimate the
distance the particle travelled.

Find an estimate for the distance travelled by the particle.

You must state the unit of your answer

Acoa oF briaa j(ﬁ | .,/ Chxh) = / (A xl 3) = |l¥m
Ao o cwa7@; J’Céxé i ,l/ (AxD= .

Aré’a g’(m ez | = J’(ﬁt 1‘ b)/é J’( 3'1!‘7))(& 3?»0
Area.. Lragez.ium. ;1_.._. Flathh= J/CM{M)KJ 35
Area.. % Trapezim 3. “»L (an/b S CH 0 = 334

11. The reciprocal of the speed of light squared is 2.22 x 10~ £
Find the speed of light in standard form corrcct to two srgmflcant figures.

= Bie e 8

O O SR
;vl:o’z;la,m-’nga Jafm onesi
o e ik f Veess. Engon.

A ;);D;uo / o

= g 70)('04/,”5 \%var
= beZx|6® ms 2.8 £

. ag xg g
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12. The histogram below shows the speeds of motorists as they enter a tunnel between 1 a.m. and

2 a.m.

Frequency density
A

e

: _»YSpeed, m.p.h

(a)

(A3A1-0
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(b) In order to compare the speeds of motorists between 1 a.m. and 2 a.m. with other 1 hour
periods, it is decided to group the data in equal intervals of width 30 m.p.h., starting at

0 m.p.h.
Construct a histogram to display these results meeting this new requirement.

InéeruaC%L 20 Mpt\/
6 ficek Tatervac@=>20)= 2020:5 =15
O Seand Tnterval 20- 760 CIOK&)i-(lO#‘f)TC[Ox‘i)‘" 150
6 Thicl Tabervel 60290 =(10.46)41024) +(10)=120
@@w@t Tantervul 90 - 7190 .10;(0 6=4%

gy bty 0= %5 6 9) FO@=B=s

Fé?’“‘?j W sz/ W%%WW

4.

N i
4 3 | T 7l
2.5, Hh £a
P |
i
; EaN e mEnn A
~ ] il
de amE -

i i T 1 | 1
N IR RN I 0 L] RN

b L I it | L | EERE RN L] |

EEEEEENY SNBUENNEEE feummemans (EE N AN Sp (

(c) leen that t{ speed limit is 70 m p.h., Wthh of the two hlstograms is the more
approprlate for the display of the data? You must give a reason for your answer.

156 Wickoaram More. a? rw\@Q
A5 Show& move inkercle ol
2.3pRe1 cma( 4. 7080, 0{0
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