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INSTRUCTIONS TO CANDIDATES

• Write your name, centre number and candidate 
number in the boxes on the first page. Please write 
clearly and in capital letters.

• Use black ink. HB pencil may be used for graphs and 
diagrams only.

• Answer ALL the questions.

• Read each question carefully. Make sure you know 
what you have to do before starting your answer.

• Your answers should be supported with appropriate 
working. Marks may be given for a correct method 
even if the answer is incorrect.

• Write your answer to each question in the space 
provided. Additional paper may be used if necessary 
but you must clearly show your candidate number, 
centre number and question number(s).

INFORMATION FOR CANDIDATES

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

• Use the π button on your calculator or take π to be 
3.142 unless the question says otherwise.

• Your quality of written communication is assessed in 
questions marked with an asterisk (*).

• The total number of marks for this paper is 100.
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FORMULAE SHEET: HIGHER TIER

a 

h

b

Area of trapezium = 1
2 (a + b)h

length

Volume of prism = (area of cross-section) × length

π π 

r

cross-
section

π

r 2

π 

1
2

4
3

A

b a

c

C

B 

Volume of sphere =  

Surface area of sphere =  

π r 3

4

In any triangle ABC
a

sin A
= b

sin B
= c

sin C

a 2 = b 2 + c 2 – 2bc cos A

Area of triangle =  ab sin C

Sine rule

Cosine rule
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π 

h
l

r

 = 

Volume of cone =  

Curved surface area of cone  

π r 2h

π π r l

1
3

π 

The Quadratic Equation

– b ±  (b 2 – 4ac)
2a

x = 

The solutions of ax 2 + bx + c = 0,
where a = 0, are given by
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Answer ALL the questions.

1 (a) Calculate.

   
6.32 – 3.7

5.8

  Write your answer correct to 2 decimal places.

 (a) _________________ [2]

 (b) Calculate.

   4.5  ×  6.7  +  1.8  ×  2.4

  Write your answer correct to 2 significant figures.

 (b) _________________ [2]
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2 Samuel has six types of coin in a bag.
 The following table shows the probability of each 

type of coin being picked.

Coin 1p 2p 5p 10p 20p 50p

Probability 0.07 0.23 0.18 0.28 0.19 x

 (a) Work out x.

 (a) _________________ [2]

 (b) Samuel picks one coin out of the bag at random. 

  Work out the probability that he picks a coin 
worth 5p or less.

 (b) _________________ [2]
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3 A train travels from Kelford to Brightwood.
 The graph opposite shows the first ten minutes of the 

train’s journey.

 The two stations are 70 kilometres apart.
 The train is due to arrive at Brightwood at 10:00 am.

 Will it arrive on time if it continues to travel at the 
same speed?

 Show clearly how you decide.

 _____________________________________________

 _____________________________________________

 ___________________________________________ [3]
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4 (a) Here are the first four terms of a sequence.

7    12    17    22

  Write an expression for the nth term of this 
sequence.

 (a) _________________ [2]

 (b) The nth term of another sequence is given by the 
expression 100 – 8n.

  Write down the first three terms of this sequence.

(b) _________ , _________ , _________ [2]
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5 Solve.

  6(2x – 3) = 24

 x = _________________ [3]
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6 (a) The Bilberry Telephone Company records the 
lengths of telephone calls in one day.

  The information is summarised in the frequency 
polygon below.

0
0

5

10

15

20

25

10 20 30
Length of call (minutes)

Number of
calls
(thousands)

40 50 60

  (i) Estimate how many calls lasted less than
20 minutes.

 (a)(i) ____________ thousand [2]

  (ii) Write down the modal class.

 (ii) _____________ minutes [1]
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 (b) The lengths of Desmond’s telephone calls, in 
minutes, are summarised in the table below.

Length of call
(t minutes)

Number 
of calls

 0 � t � 10 0

10 � t � 20 3

20 � t � 30 3

30 � t � 40 6

40 � t � 50 8

50 � t � 60 5

  Calculate an estimate of the mean length of 
Desmond’s calls.

 (b) ___________ minutes [4]
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 (c) The table below summarises the lengths, in 
minutes, of Harriet’s calls in November and 
December.

Mean Range

November 34.2 67.4

December 39.7 43.8

  (i) In which month were Harriet’s calls longer on 
average?

   Explain how you decide.

 _______________________________________

 _______________________________________

 _____________________________________ [1]

  (ii) In which month were the lengths of Harriet’s 
calls more spread out?

   Explain how you decide.

 _______________________________________

 _______________________________________

 _____________________________________ [1]
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7 A tower is in the shape of a cuboid with a pyramid 
on top.

 The height of the cuboid is 12 m and the height of 
the pyramid is 6 m.

 The base of the tower is a square of side 8 m and it 
has a TOTAL height of 18 m.

12 m

6 m

8 m
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 On the grids below draw accurately the plan and the 
front elevation of the tower.

 Use a scale of 1 cm to 2 m. [4]

Plan Front Elevation
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8 (a) Riverside Tennis Club has 24 members.
  They have four types of membership.

   SM Senior Male 
   SF Senior Female
   JM Junior Male
   JF Junior Female

  The membership information is recorded below.

SM JM SM JM SF JM SM JF

JM SF JF SM SM JF SF SM

SF SM JM JM JF SM JM SF

  (i) On the grid below, design and draw a two-way 
table to show this information. [3]
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  (ii) One member is selected at random.

   Write down the probability that the member is 
a Junior.

 (a)(ii) _________________ [1]

 (b) In 2011, Greenmeadows Tennis Club had 25 
members and in 2012 it had 31 members.

  Calculate the percentage increase in the number 
of members.

 (b) _______________ % [3]



20

9 The scale diagram below shows a coastline, CL.
 A and B are two rocks in the sea.
 The scale of the diagram is 1 cm represents 500 m.

C L

N

A

B

Rosie

SCALE: 1 cm REPRESENTS 500 m

 Rosie is sailing her boat.
 She sails on a course towards the coast so that she is 

an equal distance from the rocks, A and B.

 When she is less than 1 km from the coast she turns 
and sails due West.

 She now sails so that she is between 500 m and 1 km 
from the coast.

 Construct a route that Rosie could take.
 You must leave in all your construction lines. [4]
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10 Gwen is taking her class of 28 pupils to a pantomime.
 The total cost of the trip is £575.

 Use estimation to find an approximate cost of this trip 
for each pupil.

 Show your working clearly.

_____________ ÷ ________________ = ________________ 
[2]
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11 Here are six equations of straight lines, each labelled 
with a letter.

A

y = 4x – 7

B

y = 3x + 14

C

y = 2x + 5

D

y = -3x + 1

E

y = 14x – 7

F

y = 4x + 3

 Choose the correct letters to make each 
statement true. [3]

 Line ________ is the steepest line.

 Lines ________ and ________ are parallel.

 Lines ________ and ________ meet on the y-axis.
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12 In Westercote, house prices rose by 6% from 2010 
to 2011.

 (a) On 1 January 2010 a house was priced at £180 000.

  Calculate its price on 1 January 2011.

 (a) £ _________________ [3]

 (b) On 1 January 2011 another house was priced at 
£371 000.

  Calculate its price on 1 January 2010.

 (b) £ _________________ [3]
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13 (a) Multiply out and simplify.

   (x + 7)(x – 3)

 (a) _________________ [2]

 (b) Factorise fully.

   6xy – 12x2

 (b) _________________ [2]

 (c) Rearrange this formula to make x the subject.

   A = x2 – 4y

 (c) _________________ [2]
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 (d) y is inversely proportional to x and y = 30 
when x = 4.

  Write an equation linking x and y.

 (d) _________________ [3]
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14 In the diagram below B, C, D and E are points on the 
circumference of a circle.

 AT is the tangent to the circle at B.
 Angle BCE = 48° and angle BEC = 54°. 

48°

54°
NOT TO SCALE

a

b

C

D

BA

T

E

 (a) Find angle a.
  Give a reason for your answer.

 (a) Angle a =  ________ °

 __________________________________________

 ________________________________________ [2]
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 (b) Calculate angle b.
  Give a reason for each step of your working.

(b) Angle b = ______________° [3]
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15 A town has a population of 120 000, correct to the 
nearest ten thousand, and an area of 54 km2, correct 
to the nearest whole number.

 (a) Write down the upper bound of the population.

 (a) _________________ [1]

 (b) Calculate the upper bound of the population 
density.

 (b) _____________ people / km2 [3]
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16 (a) The diagram below shows a triangle ABC.
  AB = 14.7 cm, BC = 11.5 cm and AC = 19.4 cm.

NOT TO SCALE11.5 cm

14.7 cm B

C

A x

19.4 cm

  (i) Show that triangle ABC is NOT a right-angled 
triangle. [3]
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  (ii) Calculate angle x.

 (a)(ii) ________________° [3]
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 (b) Calculate the area of this triangle.

6 cm

8 cm

NOT TO SCALE
27°

 (b) ______________ cm2 [2]
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17 A teacher records the times taken for pupils to 
complete a cross-country course.

 The results are summarised in the table below.

Time (t minutes) Number of pupils

40 � t �  50  8

50 � t �  60 15

60 � t �  80  6

80 � t � 120  4

 Draw a histogram on the grid opposite to show this 
data. [3]
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18 (a) Solve algebraically.

   5x – 2y = 22
   2x + 3y =  5

 (a) x = ___________________

 y = _________________ [4]
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 (b) (i) Write x2 – 6x + 4 in the form (x + a)2 + b.

 (b)(i) _________________ [3]

  (ii) Using your answer to (b)(i), or otherwise, 
solve x2 – 6x + 4 = 0.

   Write your answers correct to 1 decimal place.

(ii) x = ________________ or x = ______________ [2]
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19 On Finch Island there are bullfinches and chaffinches.
 In the spring of 2013:

 the population of bullfinches was 6700 and was 
DECREASING by 3% each year,

 
 the population of chaffinches was 4800 and was 

INCREASING by 4% each year.

 In the spring of which year will the population 
of chaffinches first be greater than that of the 
bullfinches?

 Show your working clearly.

  _________________ [4]
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20* Assume that the Earth is a sphere with radius 
6371 km.

 The land area on the surface of the Earth is 
148 940 000 km2.

 Use this information to show that the ratio of land 
area to water area is approximately 3 : 7.  [5]

END OF QUESTION PAPER



40

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content 
that it uses in its assessment materials.  OCR has attempted to identify and 
contact all copyright holders whose work is used in this paper.  To avoid the 
issue of disclosure of answer-related information to candidates, all copyright 
acknowledgements are reproduced in the OCR Copyright Acknowledgements 
Booklet.  This is produced for each series of examinations and is freely 
available to download from our public website (www.ocr.org.uk) after the live 
examination series.
If OCR has unwittingly failed to correctly acknowledge or clear any 
third-party content in this assessment material, OCR will be happy to correct 
its mistake at the earliest possible opportunity.
For queries or further information please contact the Copyright Team, First 
Floor, 9 Hills Road, Cambridge CB2 1GE. 
OCR is part of the Cambridge Assessment Group; Cambridge Assessment 
is the brand name of University of Cambridge Local Examinations Syndicate 
(UCLES), which is itself a department of the University of Cambridge.

* 2 8 0 7 2 9 4 6 0 9 *



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


