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Your quality of written communication is assessed in
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unless the question says otherwise.
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FORMULAE SHEET: HIGHER TIER

]

Area of trapezium = %(a + b)h h

b5

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

7
L

In any triangle ABC

a b c

i | = =
Sine rule sinA sinB sinC

Cosinerule a2=b? + c2-2bccos A

A
Area of triangle = ] absin C

C
b a
o B
Volume of sphere = Znr®
Surface area of sphere = 4mr? v
~

Volume of cone = %n r2h ;

(B

Curved surface area of cone =nrl

The Quadratic Equation
The solutions of ax? + bx + ¢ =0,
where a # 0, are given by
e -bx/(b%2 - 4ac)
- 2a




Answer ALL the questions.

1 A school has a delivery of identical maths textbooks.
6 of these books, placed side by side, take up 15.9cm
of shelf length.

(a) What shelf length is taken up by 10 of these
books, placed side by side?

(a) cm [3]




(b) Another shelf is 90 cm long.

How many of these books will fit, side by side, on
this shelf?

(b) [3]




2 Paula has two ordinary, fair, six-sided dice.
One is pink and the other is blue.
The two dice are thrown and the scores added.

(a) List the different ways in which Paula can throw
a total of 5.

(a) [1]




(b) What is the probability that Paula will throw a
total of 5?

(b) [2]




3 An empty water tank is to be filled with water and then
emptied.
For the first 4 minutes it is filled at a constant rate
of 20 litres per minute.
For the next 3 minutes it is filled at a constant rate
of 15 litres per minute.
It is then left for 2 minutes.
It is then emptied at a constant rate of 25 litres
per minute.

Show this information on the grid opposite. [4]
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4 Simon is asked to solve an equation.

Here is his solution.

23x-1)=7
6x-2 =14
6x =14 -2
6x =12
x= 1

Simon has made THREE errors.

(a) Explain the errors that he has made.

[3]

10



(b) Show by substitution that x = % is NOT the

solution to the equation 2(3x-1) =7.

[1]

11



5 One week, Ahmed did a Maths test, an English test
and a Science test.

(a) He scored 48 out of 60 in his Maths test.

Write 48 out of 60 as a fraction in its simplest
form.

(a) [1]

(b) Ahmed scored 34 out of 40 in his English test.

Work out 34 out of 40 as a percentage.

(b) % [1]
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(c) Ahmed scored 54 out of 70 in his Science test.

In which of the three tests did Ahmed do best?
Show your working clearly.

(c) [3]
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6 A random sample of students in a school is asked
about their lunch arrangements.
The table shows their responses.

School . Local
dinner Sandwiches | Home shop
Frequency 82 58 36 24

(a) (i) Complete the table of relative frequencies for
these data.
Give each answer as a decimal.

School
dinner

Sandwiches

Home

Local
shop

Relative
frequency

[3]

(ii) Explain why it is reasonable to use the relative
frequencies as estimates of probability.

14

[1]



(b) Use the data to work out an estimate of the
probability that a student, chosen at random,
either goes home or goes to the local shop
for lunch.

(b) [2]

(c) There are 3200 students in the school altogether.

How many of these would you expect to have a
school dinner?

(c) [2]
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7 A gate is made from strips of metal.
The outline of the gate is a rectangle topped by
a semicircle shown below.

/<>\ Not to
scale

-—80cm—

(a) Explain why the maximum height of the gate
is 190 cm.

[1]
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(b)*Work out the total length of metal strip needed to
make the gate.
Give your answer correct to 3 significant figures.

(b) cm [7]
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8 (a) Simplify fully.

14 x2
2X

(a) [2]

(b) Multiply out the brackets and simplify fully.

5y(3y — 2) + 4(3y? — 2y + 5)

(b) [4]

(c) Factorise fully.

10x - 15

(c) [1]
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(d) Solve.

X2 +5=21

(d) [3]

19



9 A cricket ball is a sphere of radius 3.6 cm.

(a) Work out the volume of the cricket ball.

(a) cm?® [2]
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(b) The mass of the cricket ball is 160 g.

Work out the density of the cricket ball.
Give the units of your answer.

(b) [3]

21



10 One year, a furniture store spent £15000 on
advertising.
This was a 20% increase on the amount spent
in the previous year.

How much was spent on advertising in the
previous year?

£ [3]

22



11 Here is a right-angled triangle.

C

For this triangle
a? = b? + c2.

Calculate the value of ¢ when a= 2.1 x 10°cm and

b=7.6x10%*cm.
Give your answer in standard form to an appropriate

degree of accuracy.

cm [4]

23



12 Jim and Fran each have a bag containing different
numbers of blue, green and red counters only.
Jim chooses a counter at random from his bag and
then Fran chooses a counter at random from her bag.
The probabilities of randomly choosing blue and
green counters are shown in the tree diagram.

(a) Complete the tree diagram.

Jim’s choice

Fran’s choice

blue

0.3

/

blue

0.4

green

0.5

T red

blue

0.3

/

0.3

—— green

0.4

green

T red

blue

0.3

/

0.4

N

24
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(b) Calculate the probability that one of the counters
chosen is blue and the other is green.

(b) [3]

(c) Calculate the probability that the two counters
chosen are THE SAME COLOUR.

(c) [3]
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13 At an awards ceremony, both the first prize and the
second prize are statues.
The statues are mathematically similar and made from
the same material.
The first prize statue is 20 cm tall and the second prize
statue is 15cm tall.

(a) The diameter of the base of the SMALLER statue
is 6cm.

Calculate the diameter of the base of the larger
statue.

(a) cm [3]
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(b) The LARGER statue has a mass of 700 g.

Calculate the mass of the smaller statue.

(b) g [3]
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14 Solve.
xX2+4x+1=0

Give your answers correct to 2 decimal places.

[3]
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15 The distance from the Earth to the Moon varies as
they move in their orbits.
The largest distance is 406 700 km correct to the
nearest 100 km.
The smallest distance is 356 400 km correct to the
nearest 100 km.

Calculate the largest possible difference between
these two measurements.

km [3]
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16 (a) Complete the table of values for y = 0.5%.

5

0.5

0.0625

0.03125

(b) Draw the graph of y=0.5*for 0 < x < 5.

YA

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

[2]
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(c) Use your graph to solve this equation.

0.5X=0.4

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

y=x2+6x-5
y=2x+7
X = y:
X= y= [6]
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18 Elaine has this triangular piece of material.

Not to

scale
10cm 17cm

22¢cm

(a) Show that x = 106° correct to the nearest degree.

[3]
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(b) From the material, Elaine cuts out a sector of
a circle, radius 6 cm.

Not to

/ \ scale

Find the area of the material left over, shown
shaded.

(b) cm? [6]

END OF QUESTION PAPER
34



BLANK PAGE

35



&
OCR™”
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.

4053723673 * 36





<<
  /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


