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International GCSE MATHEMATICS
FORMULAE SHEET - HIGHER TIER

Pythagoras’ Volume of cone = £ zr*h Volume of sphere = 4 7r®

Theorem
A Curved surface area of cone = zrl Surface area of sphere = 47r?
b
a I h
a?+b?=c?
~

adj = hyp x cos 0
hyp opp = hyp x sin 6
opp opp = adj x tan 6 In any triangle ABC

0 C

or sing="PP b a

hyp

cosf = a—dJ A B
hyp

; b
tang = 2PP Sine rule: —~—=—_=_°¢
 adj sinA sinB sinC

Cosine rule: a?=b?+ c?-2bc cos A

Area of triangle = $ ab sin C

\Volume of prism = area of cross section x length

Area of a trapezium = 3 (a+ b)h

Circumference of circle = 2zr a
Avrea of circle = nr? h
vl

[ ”|

The Quadratic Equation
Volume of cylinder = zr2h The solutions of ax?+ bx + ¢ =0,
h where a # 0, are given by

Curved surface area
[P . of cylinder = 2zrh ‘= —b++/b?—4ac
) | B 2a
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Answer ALL TWENTY FIVE questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

J4.6

8.1-3.7

Give your answer as a decimal.
Write down all the figures on your calculator display.

1 (a) Work out the value of

(b) Write your answer to part (a) correct to 3 significant figures.

(Total for Question 1 is 3 marks)

2 D=3e?+4e

Work out the value of D whene =-5

D=

(Total for Question 2 is 2 marks)
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3 Here are 8 cards.

There is a number on each of six cards.
Two cards are blank.

HOEOEOO®OO

Uzma wants the mean of the numbers on the 8 cards to be 4
She wants the range of the numbers on the 8 cards to be 9

Find the numbers that she should write on the two blank cards.

(Total for Question 3 is 3 marks)

4 Karen has a spinner.

When the spinner is spun once, the probability that it will land on yellow is 2

Karen spins the spinner 30 times. >

Work out an estimate for the number of times the spinner lands on yellow.

(Total for Question 4 is 2 marks)
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S ABC and EDC are straight lines.
S AE is parallel to BD.

SRS — 1no

S Angle EAC =40

&.. Angle ACE = 30°

s Work out the size of angle x.
oo Give reasons for your answer.
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(Total for Question 5 is 3 marks)
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<= | 6 B isthe point with coordinates (1, 4)
e C is the point with coordinates (6, 9)

S Find the coordinates of the midpoint of BC.
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7 Aclothes shop has a sale.

In the sale, normal prices are reduced by 12%
The normal price of a shirt is £30

(a) Work out the sale price of the shirt.

The price of a coat is reduced by £9 in the sale.

(b) Work out the normal price of the coat.

3)

(Total for Question 7 is 6 marks)
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8 A box contains toy cars.
Each car is red or blue or black or silver.

Emily takes at random a car from the box.
The table shows the probabilities that Emily takes a red car or a blue car or a black car.

Colour of car Probability

red 0.20

blue 0.05

black 0.15

silver

(a) Work out the probability that Emily takes a silver car.

Emily puts the car back into the box.
There are 6 blue cars in the box.

(b) Work out the total number of cars in the box.

(Total for Question 8 is 4 marks)
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9 (a) Expand x(x +2)

(b) Solve the inequality 4x-7 >3
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(Total for Question 9 is 6 marks)

10 The lengths of the sides of a triangle are in the ratios 2 : 6 : 7
The length of the longest side of the triangle is 24.5 cm.

K RRREAEREICARRICAKRRKIKY

IR ICIAIAN
RIS ISR ISR KK

X
3K
555
2588

I IKEIELNILLRIEL,
ORI,

<
X
%%
5

%S

Work out the perimeter of the triangle. SR

Jote~ 2398
SO

>
K %J
AN

EHR

<>
X
K
3
o)
2K

o2
)
o
0%
s

S0
%

<
SR
Ki

6
25
T
A
SRR

4

9%
K

93
KL,
PP
KIHAS

b
SeetereYe
S IRESERETES

<
%%
SEEKL

é@g

e
o
s
%
ol

o
3
o

%
o%

0% ¢
KX

<
i
2L
S tosatetotedotetets,
B

0RO
457
oSode
5
8K

(Total for Question 10 is 3 marks)
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< | 11 Solve the simultaneous equations

Sx+y=17

X+y=3
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Show clear algebraic working.
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(Total for Question 11 is 3 marks)
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12 Find an equation of the line that is parallel to the line y = 4 — 2x and passes through
the point (3, 7)
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13 Here is a regular 10-sided polygon.

Diagram NOT
accurately drawn

Work out the value of x.
Show your working clearly.

(Total for Question 13 is 4 marks)
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14

D

18 cm

ACE and BCD are straight lines.
AB is parallel to DE.

(a) Calculate the length of CD.

(b) Calculate the length of AB.

The area of triangle ABC = T cm?

(c) Find the area of triangle CDE in terms of T.

Diagram NOT
accurately drawn

(2)

1)

(Total for Question 14 is 5 marks)
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15 The cumulative frequency table shows information about the heights of 60 men.

Height (h cm)

Cumulative frequency

140 <h < 150

10

140 < h < 160

35

140<h < 170

52

140 <h < 180

58

140 <h < 190

60

(@) On the grid, draw a cumulative frequency graph for the table.

60
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Cumulative

frequency
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S (b) Use your graph to find an estimate for the median height of the 60 men.

L
o5
Beserereets
M
Kb
5

(c) Use your graph to find an estimate for the number of the men who are taller than 174cm.

(Total for Question 15 is 6 marks)
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16 The curve C has equation y = 3x2—12x + 8
(@) Find &
dx

(b) Find the coordinates of the point on C where the gradient of the curve is 18

3)

(Total for Question 16 is 5 marks)
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18 vy is directly proportional to Jx
Whenx=49,y=4

(a) Find a formula fory in terms of x.

(b) Calculate the value of x wheny = 12

(Total for Question 18 is 5 marks)
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19 Q
Diagram NOT
accurately drawn
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PSR is a straight line.

Angle PSQ = 90°
PS =8.4cm
Angle QPS
Angle SQR

38°
44°

Work out the length of QR.
Give your answer correct to 3 significant figures.
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(Total for Question 19 is 4 marks)
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8cm

10cm

A, B, C and D are points on a circle.

PAB and PDC are straight lines.
PA=10cm,PD=8cmand DC =7 cm.

Calculate the length of AB.

Diagram NOT
accurately drawn

(Total for Question 20 is 3 marks)
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Diagram NOT
4.8cm accurately drawn

6.4cm

Calculate the length of BC.
Give your answer correct to 3 significant figures.

(Total for Question 21 is 3 marks)
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22 Solve the equation

6

-1
X—2 Xx+1

Show clear algebraic working.

(Total for Question 22 is 5 marks)
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23 The diagram shows a solid cylinder.

P Diagram NOT
) accurately drawn

hcm

The cylinder has radius 43 cm and height h cm.
The total surface area of the cylinder is 56z+/6 cm?

Find the exact value of h.
Give your answer in the form axJ2 + b3, where a and b are integers.
Show your working clearly.
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(Total for Question 23 is 5 marks)
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24 The diagram shows sector OAB of a circle, centre O.

A
Diagram NOT
accurately drawn

Angle AOB = 50°
Sector OAB has area 20w cm?

Calculate the perimeter of sector OAB.
Give your answer correct to 3 significant figures.

(Total for Question 24 is 5 marks)
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25 y =16 x 10% where k is an integer.

5
Find an expression, in terms of k, for y*
Give your answer in standard form.

(Total for Question 25 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS

P 4 6 91 1 A 0 2 3 2 4

PMT



BLANK PAGE

Do NOT write on this page.

24

P 4 6 91 1 A 0 2 4 2 4

<€
0% % )¢
SR
it
(0 o%

o

4555
g
5
%

2021000
D9S3
Polev el
SREE
SRS
09%,. L 9%
SRS

o
potely;

%
&
5
K5

OOQg
&

<5538
OBEIRIELIRIGEs

XX RICIGSRICAX

%
%

S
29N
XHRRKS

<

AR ICICIKX
LRI
K

092
QLRI

CEHHRIIILLLLRRS

000

IR IR I AHIAIK
SR KIERKIA

SGILRRIKKRRS

A
09

X
2K
00

XK
XX
b%e%
RS
25

R IRERKLR

GILERLLILLS

R
CGCIKLICRIRL

%%

R

RIS

SRS A St 5
CONEQ)
ORI
SRR

bovel
<3

<

% o
%
R,

el

<
N
X

6%
X

B
2
%
29
L
S
5

¢
o
000,

2
A
S
M

(X
X5
Q9
IR
255
b9%%
0t

0%
5%
%

IR,
58K

%
RRLLRSL
X

o
3
s

QO
S
IR
¢!

000,
$9. 0 0,000
dosotedotolels
RRIERS

<5
5
o
e

XX




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




