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1	 (a)	 Given below are three materials and some of their uses. 
		  Use lines to match each material to its use.

UseMaterial

wool

glass

steel

fork

hat

beaker
		  			  [2]
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	 (b)	 Use ticks (3) to complete the table below to show if each material is natural or  
synthetic.

Material Natural Synthetic

wool

nylon

wood

plastic

		  			  [2]

	 The frames of most sunglasses are made from plastic.

	 (c)	 Give two reasons why plastic is more suitable than metal to use in the frames of 
sunglasses. 

		  Circle two answers.

lightweight           :           good conductor of heat           :           does not rust

shatters easily           :           heavy
		  			  [2]

	 (d)	  Some materials produce new properties when their particle size is reduced.
		  What name is given to this type of material?

		  Choose from: 

nanomaterial                      synthetic material                      smart material

			   		  [1]
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2	 Rock salt is a mixture of salt and sand.

 	 The diagrams below show the steps used to separate a sample of pure salt from 
rock salt. The steps are not in the correct order. 

A B DC

rock salt

	 (a)	 Use the letters, A, B, C and D, to put the steps in the correct order.

		                 	 [2]

	 (b)	 Which step, A, B, C or D, uses evaporation?

			   	 	 [1]

	 (c)	 Complete the sentences below about dissolving.

		  Choose from:

soluble                     insoluble                     solvent                     solution 
	

		  Salt dissolves in water because salt is  . 

		  Water is the  because it dissolves the salt.	 [2]
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	 (d)	 The chromatograms below show the dyes P, Q and R that make up the different 
coloured inks brown, orange and red.

×
P

×
Q

×
R

Dyes

×
brown

×
orange

×
red

Inks

		  (i)	 The red ink only contains one dye. Which dye, P, Q or R, does red ink 
contain?

			   		  [1]

		  (ii)	 Which dye, P, Q or R, is the most soluble?

			   		  [1]
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3	 The photograph below shows a teacher demonstrating a flame test to his class.

	 (a)	 What colour of Bunsen burner flame should be used to carry out the flame test?

			   		  [1]

	 (b)	 The teacher wants to test two different chemicals using the same piece of 
nichrome wire. Describe how he should clean the wire between tests.

			   		

			   		

			   		  [2]

	 (c)	 Complete the table below about flame colours for different metal ions.

Metal ion Flame colour

calcium

blue-green

		  			  [2]
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4	 Below is an outline of the modern Periodic Table. 

	 The letters A, B, C, D and E represent the positions of some elements. 

A

B C

D

E

	 Use only the elements shown above to answer the following questions.

	 (a)	 Which letter, A, B, C, D or E, shows the position of:  

		  		 an alkali metal?	 	

		  		 a non-metal element?	 	

		  		 a Period 5 element?	 	 [3]
		  	

	 (b)	 Complete the following sentences.

		  The first periodic table was produced in 1869 by the Russian scientist, 

		  Dmitri Mendeleev. His table did not include Group 0 elements, called the 

		   gases, because they had not been

		  discovered at that time.	 [1]
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5	 An atom of potassium has 19 electrons.

	 (a)	 Complete the diagram below to show the electronic configuration (structure) of a 
potassium atom.

nucleus

		  			  [1]

	
	 (b)	 How many electrons does a potassium atom lose to become a potassium ion?

			   	 	 [1]
	

	 (c)	 The compound potassium sulfate has the formula K2SO4. 

		  (i)	 How many elements are present in K2SO4?	
	
			   	 	 [1]

		  (ii)	 How many atoms are represented by the formula K2SO4?

			   	 	 [1]

	 (d)	 Potassium sulfate can be made from the reaction of an alkali with an acid.  
Complete the word equation below to show the formation of potassium sulfate.

potassium hydroxide  +      potassium sulfate  +  

		  			  [2]
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6	 (a)	 The table below gives the colour of four indicators at different pH values.

Indicator
pH value

1 2 3 4 5 6 7 8 9 10 11 12 13 14

methyl red R R R R Y Y Y Y Y Y Y Y Y Y

universal R R O O Y Y G B B I I I V V

alizarin yellow Y Y Y Y Y Y Y Y Y Y Y R R R

thymol blue Y Y Y Y Y Y Y Y B B B B B B

Key
R = Red    O = Orange    Y = Yellow    G = Green    B = Blue    I = Indigo    V = Violet

		  Use this information and your knowledge to answer the following questions.

		  (i) 	 What colour is alizarin yellow indicator in a strong alkali?

			   		  [1]

		  (ii)	 What colour is universal indicator in hydrochloric acid?

			   		  [1]

		  (iii)	Name the indicator that is the same colour over the largest pH range.

			   		  [1]

	 (b)	 A scientist is adding an alkali to an acid and needs to stop when the pH is 7.

		  (i)	 What name is given to this type of reaction?

			   		  [1]

		  (ii)	 Explain why universal indicator is the best indicator to show when the 
mixture is pH 7.

			   		

			   		  [1]
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7	 A student wanted to find the rate of reaction between magnesium and hydrochloric 
acid. The word equation for this reaction is given below.

magnesium  +  hydrochloric acid    magnesium chloride +  hydrogen

	 (a)	 Use one of the chemicals from the word equation above to complete the 
following sentence.

		  To find the rate of this reaction the student could measure the volume of 

		   produced in a given period of time.	  [1]
		  		
		  			
	 (b)	 This reaction is exothermic. What is meant by the term exothermic?

			   		  [1]
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	 (c)	 The table below shows the volume of gas produced during this reaction over  
60 seconds. 

Time /s 0 10 20 30 40 50 60

Volume of gas /cm3 0 18 34 45 48 48 48

		  (i)	 On the grid below plot and draw a line graph for these results.
			   The first point has been plotted for you.
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×

			   		  [3]

		  (ii)	 Describe fully the trend shown by these results.

			   		

			   		

			   		  [2]
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8	 In recent years local councils have tried to reduce the amount of waste produced.  
In 2005, 1 064 090 tonnes of waste were produced and in 2020, 913 546 tonnes of 
waste were produced.

	 (a)	 Calculate the decrease in the amount of waste produced from 2005 to 2020.

			   	  tonnes	 [1]

	 (b)	 Local councils also tried to increase the amount of waste that is recycled. 
The table below shows the recycling targets that were set by local councils and 
the percentages of waste actually recycled between 2005 and 2020.

Year Waste recycling 
target /%

Waste actually 
recycled /%

2005 15.0 17.0

2010 35.0 35.5

2015 40.0 41.0

2020 45.0 52.0

		  (i)	 Give one trend shown by this information.

			   		

			   		  [1]

		  (ii)	 In which year did local councils exceed their target by the greatest 
percentage?

			   	 	 [1]
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	 (c)	 It is important to recycle plastics because most are non-biodegradable.

		  (i)	 What is meant by the term non-biodegradable? 

			   		

			   		  [1]

		  (ii)	 Explain why it is important to reduce the amount of waste being sent to 
landfill.

			   		

			   		  [1]
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9	 Sodium and potassium are alkali metals that react with cold water.
	 Describe how a teacher could demonstrate these reactions to their students.

	 Your answer should include:

	 •	 how to carry out the demonstration safely;
	 •	 two similarities in the observations made during these reactions; and
	 •	 two differences in the observations made during these reactions.

	 In this question you will be assessed on the quality of your written 
communication skills, including the use of specialist scientific terms.

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		  [6]
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10	 (a)	 Complete the following sentences about crude oil.

		  Crude oil is a fossil fuel formed from the remains of animals that died 

		   of years ago. It is a mixture of hydrocarbons, 

		  which are compounds that contain only the elements 

		   and  . 		
		  [2]

	 Different hydrocarbons are separated from crude oil by fractional distillation. 

	 (b)	 Complete the diagram below to name the chemical used for fuel in jet engines 
and one use for bitumen. 	 [2]

Refinery gas – used for fuels in gas ovens

Petrol – used as fuel in cars	

Naphtha – used for making chemicals 

– used for fuel in jet engines

Diesel – used as fuel in cars and lorries	

Fuel oil – used for fuel in ships

Bitumen – used for	
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	 (c)	 (i)	 Complete the table below about some hydrocarbons.

Name Molecular formula Structural formula

butane C4H10

C2H6 H

H

C

H

H

C

H

H

propane H

H

C

H

H

C

H

H

C

H

H

			   	 [3]

		  (ii)	 Pentane is a hydrocarbon that contains five carbon atoms.  
How many hydrogen atoms will be in a molecule of pentane?

			   	 	 [1]

THIS IS THE END OF THE QUESTION PAPER
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SYMBOLS OF SELECTED IONS

SOLUBILITY IN COLD WATER OF COMMON SALTS, 
HYDROXIDES AND OXIDES

Negative ions

Soluble
All sodium, potassium and ammonium salts
All nitrates
Most chlorides, bromides and iodides
EXCEPT silver and lead chlorides, bromides and iodides
Most sulfates EXCEPT lead and barium sulfates
Calcium sulfate is slightly soluble

Insoluble
Most carbonates 
EXCEPT sodium, potassium and ammonium carbonates
Most hydroxides
EXCEPT sodium, potassium and ammonium hydroxides
Most oxides
EXCEPT sodium, potassium and calcium oxides which react with water

Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

Name Symbol
Butanoate C3H7COO-

Carbonate
Dichromate
Ethanoate CH3COO-

Hydrogencarbonate
Hydroxide OH–

Methanoate HCOO–

Nitrate NO
Propanoate C2H5COO–

Sulfate
Sulfi te

Positive ions
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Data Leafl et
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Science: Double Award
or Science: Single Award

Copies must be free from notes or additions of any
kind. No other type of data booklet or information

sheet is authorised for use in the examinations

gcse examinations

chemistry
11984.02



227   

89

139   

57

256  

 
101

223    

87

226   

88

261   

104

262   

105

266   

106

264   

107

277   

108

268   

109

271   

110

272   

111

 

140   

58

141   

59

144   

60

145   

61

150   

62

152   

63

157   

64

159  

65

162   

66

165   

67

167  

68

169   

69

173   

70

175   

71
232 

  
90

231 

91

238   

92

237   

93

242   

94

243   

95

247   

96

245  

97

251   

98

254   

99

253  

100

254  

102

257  

103

133   

55

137    

56

178   

72

181   

73

184   

74

186   

75

190   

76

192   

77

195   

78

197   

79

201   

80

89   

39

91   

40

103   

45

85    

37

88   

38

93   

41

96   

42

98   

43

101   

44

106   

46

108   

47

112   

48

131   

54
222   

86

210   

85

210   

84

209   

83

207   

82

204   

81

84   

36

79   

34

73   

32

40    

20

39    

19

45    

21

48   

22

51   

23

52   

24

55   

25

56   

26

59   

27

59   

28

64   

29

65   

30

11   

5

12   

6

14   

7

16  

8

19   

9

20   

10

4   

2

40  

18

35.5   

17

32   

16

31   

15

28   

14

27   

13
70   

31

75   

33

80   

35
115   

49

119   

50

122   

51

128   

52

127   

53

23    

11

24    

12

7    

3

9    

4

* 58 – 71    Lanthanum series
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a = relative atomic mass 

x = atomic symbol
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Group

a

b
x

*

†

1   

11 2 3 4 5 6 7

0

 285  

112
Copernicium

(approx)

11984.02


	14883 GSA21 Summer 2025
	11984.02 GCSE Chemistry Data Leaflet (standard and MV) from 2019


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.3
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 (None)
  /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


