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2

a

h

b

length

cross-
section

Formulae Sheet: Higher Tier

4Volume of sphere = – π r 3
3

Surface area of sphere = 4π r2

1Volume of cone = – πr2h
3

Curved surface area of cone = πrl

In any triangle ABC

Area of triangle = ab sin C

a           b           cSine rule = =
sin A sin B sin C

Cosine rule a2 = b2 + c2 – 2bc cos A

Volume of prism = area of  cross-section × length

The Quadratic Equation

The solutions of ax2 + bx + c = 0,  where a ≠ 0, are given by

– b ± √ (b2 – 4ac)
x =

2a

r

l

b a

c B

C

A

r

h

Area of trapezium = – (a +b)h1
2

1
2
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5
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3

Answer all questions in the spaces provided.

1 This is a regular pentagon.

Work out the value of  the exterior angle, marked x on the diagram.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ........................................................ degrees (2 marks)

2 The cost of  a taxi journey is made up of  two parts.

How much will a taxi journey of  3 kilometres cost?

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer £ ................................................................... (3 marks)

£3.50 for any distance up to 1 kilometre.

30p for every 100 metres after the first kilometre.

x

Not drawn accurately
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4

(04)

3 (a) Here is a sequence.

1                 8                 22                  ......

To find the next term the rule is

add 3 and then multiply by 2

Work out the next term in the sequence.

............................................................................................................................................

Answer ...................................................................... (1 mark)

3 (b) Here is a different sequence.

1                 15                  ......

To find the next term the rule is

add a, where a is an integer, and then multiply by 3

Work out the third term in the sequence.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ...................................................................... (3 marks)

4 (a) Use your calculator to work out

4 (a) (i) Write down your full calculator display.

Answer ...................................................................... (1 mark)

4 (a) (ii) Give your answer to 3 significant figures.

Answer ...................................................................... (1 mark)

4 (b) Calculate the reciprocal of  0.8

............................................................................................................................................

Answer ...................................................................... (1 mark)

5.39
8.34 – 2.17
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5 This shape has measurements as given in the diagram.

The area of  the shape is 56 cm2.

Work out the length marked h cm in the diagram.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ................................................................ cm (3 marks)

5

Turn over �

(05)

10

h cm h cm

Not drawn
accurately

2 cm 2 cm

6 cm

4 cm

8 cm

6 cm

Turn over for the next question



6 Draw the graph of y = 3x – 1     for  –4 � x � 4

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(3 marks)

4

6

–4

2

–2

–6

–8

–10

–12

–14

10

14

8

12

–2 O 21 3 4–1–3–4

y

x

WMP/Jun11/4306/2H
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7

Turn over �

7 (a) A four-sided spinner is spun 1000 times.

The results are shown in the table.

7 (a) (i) What is the relative frequency of  a 1?

............................................................................................................................................

Answer ...................................................................... (1 mark)

7 (a) (ii) How can you tell that the spinner is biased?

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
(1 mark)

7 (b) A regular fair six-sided dice is thrown 600 times.

How many times would you expect the dice to land on 6?

............................................................................................................................................

Answer ...................................................................... (1 mark)

6

4

2

1

3

Number 1 2 3 4

Frequency 126 241 389 244
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8 (a) Write the fraction       as a mixed number.

Answer ...................................................................... (1 mark)

8 (b) Use your calculator to work out      +

Give your answer as a fraction.

Answer ...................................................................... (1 mark)

8 (c) Use your calculator to work out  2    ÷ 1

Give your answer as a mixed number.

............................................................................................................................................

Answer ...................................................................... (1 mark)

8 (d) Write the fraction       as a recurring decimal.

Answer ...................................................................... (1 mark)

9 The pie chart shows the holiday destinations of  60 Year 11 students.

8

(08)

2
5

2
9

1
2

7
8

16
5

2
11

France

Scotland

USA

48°

60°

84°

96°

72°

England

Spain

Holiday
destinations
of 60 Year 11

students



90 Year 10 students went to the same five destinations as the 60 Year 11 students.

●  Only 8 Year 10 students had a holiday in Scotland.
●  The same number of  Year 10 students as Year 11 students had a holiday in the

USA.
●  Half  the Year 10 students had a holiday in either Spain or the USA.
●  The same proportion of  Year 10 students had a holiday in England as Year 11 

students.
●  The remainder of  the Year 10 students had a holiday in France.   

Complete a fully labelled, accurate pie chart to show the holiday destinations of  the
90 Year 10 students.
The sector for Scotland has been drawn accurately for you.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(4 marks)

Scotland

32°

Holiday
destinations
of 90 Year 10

students
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(09)
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10 A packet of  breakfast cereal has the following information on it.

The recommended daily amount of  protein for an adult male is 50 g.

What percentage of  the recommended daily amount of  protein does 40 g of
cereal provide?

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer .................................................................. % (3 marks)

11 Two lanes of  a motorway are being resurfaced.
Each lane is 4 metres wide.
The speed limit through the road works is 80 km/h.
It takes 15 minutes to drive through the road works at this speed.

Calculate the area being resurfaced.
Give your answer in square kilometres.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ............................................................... km2 (4 marks)

Protein: 10.3 g per 100 g of  cereal
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11

12 Use trial and improvement to find a solution to the equation

x3 + 6x = 29

Continue the table of  results.
Give your solution to 1 decimal place.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer x = ................................................................ (4 marks)

x x3 + 6x Comment

2 20 Too small
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13 This table shows the heights, h, in centimetres, of  30 girls in Year 10.

Use the midpoint of  each height group to calculate an estimate of  the mean height of
the girls.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ................................................................ cm (3 marks)

Height, h (cm) Frequency Midpoint

120 < h � 130 3

130 < h � 140 6

140 < h � 150 7

150 < h � 160 8

160 < h � 170 6
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14 Solve the equations

14 (a) = 24 

............................................................................................................................................

............................................................................................................................................

Answer x = ................................................................ (1 mark)

14 (b) 5y + 2 = 3y – 1 

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer y = ................................................................ (3 marks)

14 (c) – = 1

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer w = ............................................................... (4 marks)

13

Turn over �

(13)

11

8
x

2w – 3
2

3w + 1
5
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15 The formula for the area, A, of  a trapezium is

A =    (a + b)h

15 (a) A trapezium has an area of  30 cm2.

Work out a possible set of  values for a, b and h for this trapezium.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(2 marks)

15 (b) Rearrange the formula   A =    (a + b)h to make b the subject.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer  ..................................................................... (3 marks)

14

(14)

a

h

b

Not drawn
accurately

1
2

Answer  a = ............................................ cm

b = ............................................ cm

h = ............................................ cm

1
2
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9

16 The table shows the quarterly fuel bill and the four-point moving average for a small
factory.

Fill in the two missing values in the table.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
(4 marks)

Date of bill Bill (£)
4-point moving

average (£)

Spring 2008 645.00

Summer 2008 380.00

Autumn 2008 763.00

Winter 2008 1020.00

Spring 2009 733.00

Summer 2009 452.00

Autumn 2009 831.00

Winter 2009 1108.00

Spring 2010 809.00

Summer 2010

Autumn 2010 863.00

Winter 2010 1212.00

Spring 2011 853.00

702

724

759

781

800

817

825

851

862
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17 Frank invests £3000 in a savings account that pays 6.5% interest per annum.

How many years will it take to double the investment?

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ...................................................................... (4 marks)

16

(16)
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18 Solve the equation                          x2 + 4x – 5 = 0

Do not use trial and improvement.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ...................................................................... (3 marks)

19 A sector of  a circle, radius r, is shown.
The area of  this sector is 24π cm2.

Work out the value of  r.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ................................................................ cm (3 marks)

17

Turn over �

(17)

10

Not drawn
accurately

r

60°
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20 (a) Work out the length of  BC in the triangle below.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ................................................................ cm (3 marks)

20 (b) Work out the size of  angle ACB in the triangle below.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ........................................................ degrees (3 marks)

18

(18)

A

B

C

98° 12 cm

11 cm

Not drawn
accurately

A

B
C

112°

13 cm

7 cm

Not drawn
accurately
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21 Nine cards with the digits from 1 to 9 on them are placed in a bag.

Two cards are taken from the bag at random.

What is the probability that the total of  the two cards is at least 16?

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ...................................................................... (4 marks)

19

Turn over �

(19)

10

1 2 3 4 5 6 7 8 9



22 The graph of  y = x2 + 3x – 2 is shown on the grid.

22 (a) Write down the positive solution of         x2 + 3x – 2 = 0

Answer x = ................................................................ (1 mark)

1

–1

–2

–3

–4

2

3

4

y

–1 O 1 2 3–2–3 x

WMP/Jun11/4306/2H
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20

(20)
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22 (b) By drawing an appropriate straight line find the approximate solutions of

x2 + 2x – 4 = 0

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ...................................................................... (3 marks)

23 This triangle has a base of  12 cm, to the nearest centimetre.

The area of  the triangle is 30 cm2, to the nearest square centimetre.

Calculate the greatest possible value of  the height, h.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ................................................................ cm (4 marks)

21

Turn over �

(21)

8

h

12 cm

Not drawn
accurately
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24 (a) Show that x = –1 is a solution of  the equation

=

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
(2 marks)

24 (b) Show that the equation                               =

can be written as                  4x2 – 13x – 17 = 0

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
(2 marks)

24 (c) Hence, or otherwise, find a complete solution to the equation

=

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ...................................................................... (2 marks)

22

(22)

5x + 9
6x2 – 7x – 3

5x + 9
6x2 – 7x – 3

2
5

5x + 9
6x2 – 7x – 3

2
5

2
5
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25 ABCDEF is a regular hexagon.

AB = r, FA = s and FC = 2r

25 (a) Work out the vector BC.
Give your answer in its simplest form.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

Answer ...................................................................... (2 marks)

25 (b) The line ED is extended to G so that EG = 3r

Prove that ACG is a straight line.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................
(4 marks)

END  OF  QUESTIONS

23

DE

A B

CF
2r

r

s

→ → →

→

→
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24

Copyright © 2011 AQA and its licensors.  All rights reserved.

There are no questions printed on this page

DO  NOT  WRITE  ON  THIS  PAGE
ANSWER  IN  THE  SPACES  PROVIDED



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


