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Formulae Sheet: Higher Tier
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Volume of prism = (area of cross-section) × length

π 

h 
l 

r 

r 

cross- 
section 

 =  

1 
3 

Volume of cone =   

Curved surface area of cone   

π r 2h 

r 2 

π r l 

1 
2 

A 

b a 

c 

C 

B  

4 
3 

Volume of sphere =   

Surface area of sphere =   
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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 

 The Quadratic Equation 

– b ±  (b 2 – 4ac) 
2a 

x =  

Sine rule 

Cosine rule 

The solutions of ax 2 + bx + c = 0,
where a = 0, are given by

a 

h

b

Area of trapezium = (a + b)h1
2
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1 Calculate.

 (a)  31.8 × 0.4
5.3 – 2.8

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

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

 (a) _____________________________ [2]

 (b)  4.73

  Give your answer correct to 2 decimal places.

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

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

 (b) _____________________________ [2]

2 Reuben bought 2 bars of chocolate and 44 jelly snakes.
 The chocolate bars cost 84 pence each and the jelly snakes cost x pence each. 

 (a) Write down an expression for the total cost, in pence.

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

 (a) _____________________________ [1]

 Reuben spent £5.20 altogether.

 (b) Write down an equation and solve it to find the cost of one jelly snake.

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

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

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

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

 (b) ________________________pence [3]
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3 The diagram shows the positions of a phone mast, P, and a school, S.

P

S

N

 (a) Find the bearing of the phone mast from the school.

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

 (a) ____________________________ ° [1]

 (b) Richard cycles from the school, in a straight line, on a bearing of 320°. 

  (i) Draw a line to show Richard’s route. [1]

  (ii) Mark a point X on the line where Richard is closest to the phone mast. [1]

  (iii) What should angle PXS be?

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

 (b) (iii) _____________________________ [1]
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4 (a) ABCD is a trapezium.

82°

7.3 cm

8.5 cm

4.9 cm
C

NOT TO SCALE

B

DA

x

  (i) Work out the area of ABCD.

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

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

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

 (a)(i) _________________________ cm2 [2]

  (ii) Find the size of angle x.
   Give a reason for your answer.

x = __________° because  ________________________________________________

 __________________________________________________________________ [2]

 (b) This diagram shows a square between two parallel lines.

y

47°
NOT TO SCALE

  Find the size of angle y.

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

 (b) ____________________________ ° [2]
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5 Josh completed a mini-triathlon in which he swam, cycled and ran.

 (a) Josh swam 0.75 km in 15 minutes.

  Calculate the average speed for his swim.

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

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

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

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

 (a) _________________________km/h [3]

 (b) This distance-time graph represents his cycling stage.

20

18

16

14

12

10

8

6

4

2

0
0 5 10 15 20

Time (minutes)

Distance
from start

(km)

25 30 35 40 45

  Between which times did Josh cycle fastest?

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

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

 (b) __________ minutes and __________ minutes [1]
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 (c) Josh completed the 5 km run at an average speed of 12 km/h.

  How long altogether did Josh take to complete the mini-triathlon?

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

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

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

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

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

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

 (c) ______________________ minutes [4]

6 In this question, n is an integer.

 Which of these statements describes 5n + 1?

  always even               always odd               sometimes odd, sometimes even

 Explain how you decided.

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

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

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

5n + 1 is  _____________________________________________________________________

because ______________________________________________________________________

 __________________________________________________________________________ [2]
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7 Solve.

 (a) 3x – 5 = x + 4

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

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

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

 (a) _____________________________ [3]

 (b) x
3

 – 2 = 70 

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

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

 (b) _____________________________ [2]

 (c) 5x + 6 > 28

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

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

 (c) _____________________________ [2]
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8 A block of wood is in the shape of a prism.
 Its cross-section is a parallelogram as shown.

3 cm NOT TO SCALE

11 cm

 The length of the prism is 6 cm.

 Calculate the volume of the block of wood.

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

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

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

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

   _________________________ cm3 [3] 

9 (a) (i) Write 36 as a product of prime factors.

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

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

 (a) (i) _____________________________ [2]

  (ii) Explain how your answer to part (a)(i) shows that 36 is a square number.

 ___________________________________________________________________________

 ________________________________________________________________________  [1]

 (b) What is the smallest whole number you need to multiply 350 by to get a square number?

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

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

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

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

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

 (b) _____________________________ [3]
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10 Lilia kept a record of the number of miles she travelled in her car each day in July, August 
and September.

 The table summarises the data for July.

Miles travelled (m) Frequency

 0 � m < 10  5

10 � m < 20  9

20 � m < 30 11

30 � m < 40  4

40 � m < 50  2

 (a) Work out an estimate of the mean daily number of miles travelled in July.

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

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

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

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

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

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

 (a) _______________________ miles [4]

 (b) Draw a frequency polygon for the data for July.

12

10

8

6

4

2

0
0 10 20

Miles travelled (m)

Frequency

30 40 50

 [2]



11

Turn over© OCR 2010

 (c) This graph summarises the data for August.

12

10

8

6

4

2

0
0 10 20

Miles travelled (m)

Frequency

30 40 50

  (i) What is the modal class interval?

 (c)(i) _____________________________ [1]

  (ii)  Which class interval contains the median?

 (ii) _____________________________ [1]

 (d) Write down one difference between the daily number of miles Lilia travelled in July and 
in August.

 _________________________________________________________________________

 ______________________________________________________________________ [1]



12

© OCR 2010

 (e) This table summarises the data for the first 29 days in September.

Miles travelled (m) Frequency

 0 � m < 10  7

10 � m < 20  8

20 � m < 30 10

30 � m < 40  3

40 � m < 50  1

  (i) How many miles could Lilia travel on the 30th day in September so that the class 
interval in which the median for September lies does not change?

   Explain how you worked out your answer. 

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

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

__________ miles because _______________________________________________

 _____________________________________________________________________

 __________________________________________________________________ [2]

  (ii) In fact, Lilia travelled 40 miles on the 30th day in September.

   In which class interval should this distance be recorded?

 (e)(ii) _____________________________ [1]
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11 (a) Complete this table for  y = x  3 – 4x + 1.

x – 2.5 – 2 – 1.5 – 1 – 0.5 0 0.5 1 1.5 2

y – 4.625 1 3.625 2.875 1 – 0.875 – 2 1

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

 .............................................................................................................................................. [2]

 (b) Plot the remaining points and draw the graph of  y = x  3 – 4x + 1  for – 2.5 � x � 2.

5

4

3

2

1

0

–1

–1 –0.5 0.5 1 1.5 2 2.5
x

y

–1.5–2–2.5–3

–2

–3

–4

–5
 [2]

 (c) Use your graph to estimate the value of x when y = – 3.

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

 (c) _____________________________ [1]
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12 Solve algebraically these simultaneous equations.

4x + 3y = 19
6x + 2y = 11

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

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

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

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

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

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

 x = __________ y = __________ [4]

13 £1000 was invested for one year at a fixed annual rate of interest.
 20% tax was deducted from the interest before it was paid.
 The amount of interest paid was £52.

 Calculate the rate of interest before tax was deducted.

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

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

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

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

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

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

   ___________________________ % [4]
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14 (a) Simplify.

  (i) 
x 6y 4

x 2

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

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

 (a)(i) _____________________________ [1]

  (ii) (3x 4y)2

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

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

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

 (ii) _____________________________ [2]

 (b) Solve, giving your answers correct to 2 decimal places.

x 2 – 25x + 19 = 0

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

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

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

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

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

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

 (b) _____________________________ [3]

 (c) y is inversely proportional to x and y = 196 when x = 4.

  Find an equation connecting x and y.

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

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

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

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

 (c) _____________________________ [2]
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15 (a) Calculate the size of angle x.

5.8 cm
12.3 cm NOT TO SCALE

x

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

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

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

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

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

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

 (a) ____________________________ ° [3]

 (b) Calculate the length AB.

10.3 cm
38°

A C

B

NOT TO SCALE

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

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

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

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

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

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

 (b) __________________________ cm [3]



17

Turn over© OCR 2010

 (c) Calculate the area of triangle PQR.

26°P

Q

R

8.5 cm

15.4 cm

NOT TO SCALE

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

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

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

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

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

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

 (c) _________________________ cm2 [2]
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16 A satellite travels round the Earth in a path which is taken to be a circle of radius 6800 km.

150°

6800 km

NOT TO SCALE

 Calculate the distance that the satellite travels when it moves through an angle of 150°.
 Give your answer to a suitable degree of accuracy.

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

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

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

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

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

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

   __________________________ km [4]
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17 Regulations state that ramps for electric wheelchairs must make an angle with the horizontal of 
less than 7.2°.

 The diagram shows a ramp with dimensions that were measured to the nearest 10 centimetres.

2450 cm

300 cm

NOT TO SCALE

 Is it certain that this ramp satisfies the regulations for electric wheelchairs?
 You must support your answer with working.

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 _____________________________________________________________________________

 __________________________________________________________________________ [5]

TURN OVER FOR QUESTION 18
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18 A bag contains 3 yellow counters and 5 green counters.
 A counter is taken at random from the bag and is not replaced.
 A second counter is then taken at random from the bag.

 (a) Complete the tree diagram to show the probabilities of taking yellow and green counters. 

First counter Second counter

yellow

green

yellow

green

yellow

green

 [3]

 (b) Work out the probability that the counters taken are different colours.

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

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

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

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

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

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

 (b) _____________________________ [3]



<<
  /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


