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1 The diagrams in Fig. 1.1 represent substances that could be found in air.

A B

C D

sulfur dioxide

Key

water vapour

nitrogen

carbon dioxide

argon

hydrogen gas

oxygen gas

dust particle

neon

Fig. 1.1

 Which diagram A, B, C, or D best represents a sample of clean air?

 .............................................................................................................................................[1]

2 Name the method by which most heat is transferred when

 (a) porridge is cooked in a metal pot on a stove,

 .............................................................................................................................................[1]

 (b) a solar panel on the roof of a house is heated by the sun,

 .............................................................................................................................................[1]

 (c) a room is warmed by a fire in a fireplace.

 .............................................................................................................................................[1]
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3 Fig. 3.1 shows the arrangement of particles in a solid, a liquid and a gas.

solid gasliquid

Fig. 3.1

 Explain, with reference to the diagrams in Fig. 3.1, why gases can be compressed easily 
while solids and liquids cannot.

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

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

 .............................................................................................................................................[1]

4 Fig. 4.1 shows sketches of speed-time graphs of moving objects.

speed

time

A

speed

time

B

speed

time

C

speed

time

D

Fig. 4.1

 In which graph A, B, C or D is the object

 (a) not accelerating,  .......................................................................................................... [1]

 (b) accelerating at the greatest rate?  ................................................................................ [1]
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5 Fig. 5.1 shows the electronic arrangement of an atom of an element X.

X

Fig. 5.1

 (a) Explain why element X must be a non-metal.

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

 ...................................................................................................................................... [1]

 (b) Element X is known to react with hydrogen.

  Write the molecular formula of the compound formed.

 ...................................................................................................................................... [1]

6 Fig. 6.1 shows a transverse wave.

displacement

distance

Fig. 6.1

 (a) Show, on Fig. 6.1

  (i) the amplitude, and label it (i),

  (ii) the wavelength, and label it (ii). [2]

 (b) Give two differences between sound waves and light waves.

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

 ...................................................................................................................................... [2]
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7 Table 7.1 shows some properties of substances A, B, C and D.

Table 7.1

substance state soluble in water miscible with water

A solid yes –

B solid no –

C liquid – yes

D liquid – no

 State the method of separation for the following mixtures:

 (a) a mixture of a solution of A and solid B

 ...................................................................................................................................... [1]

 (b) a mixture of C and D

 ...................................................................................................................................... [1]

8 Magnesium metal reacts with hydrochloric acid to form magnesium chloride, MgCl2, and 
hydrogen gas.

 Write a balanced chemical equation to represent this reaction.

 .............................................................................................................................................[2]
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9 Fig. 9.1 shows a circuit Sizakele sets up to show how the brightness of a bulb changes with 
the current.

Z

Y
X

Fig. 9.1

 (a) Name the instrument labelled Y.

Y  .................................................................................................................................. [1]

 (b) State the purpose of component X in this circuit.

 ...................................................................................................................................... [1]

 (c) Another bulb is connected in parallel to the bulb in Fig. 9.1.

  State how this will affect the reading on meter Y.

 ...................................................................................................................................... [1]

10 A burning candle releases heat and light energy to the environment.

 (a) State the name of this type of reaction.

 ...................................................................................................................................... [1]

 (b) State a physical change that takes place when the candle burns.

 ...................................................................................................................................... [1]
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11 Fig. 11.1 shows the electromagnetic spectrum.

Gamma rays A Ultra-violet light Infra-red microwaves Radio waves

Fig. 11.1

 (a) Name the radiation marked A.

 ...................................................................................................................................... [1]

 (b) Name the radiation with the shortest wavelength.

 ...................................................................................................................................... [1]

12 Mrs. Masuku wants her pupils to prepare crystals of zinc chloride. She instructs the pupils to 
add excess zinc powder to hydrochloric acid.

 (a) Name the ion that is found in all acids.

 ...................................................................................................................................... [1]

 (b) Explain why Mrs. Masuku added an excess of zinc powder to the acid.

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

 ...................................................................................................................................... [1]
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13 Fig. 13.1 shows pairs of charged plates.

 Which diagram A, B, C or D shows the correct path followed by electrons passing between 
the charged plates?

A

+

–

B

+

–

C

+

–

D

+

–

Fig. 13.1

 .............................................................................................................................................[1]
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14 Fig. 14.1 shows part of the Periodic Table.

11
 5B Y

Z

39
19K X

R

Fig. 14.1

 The letters in bold are not the chemical symbols of the elements.

 (a) Which letter R, X, Y or Z represents a metallic element?

 ...................................................................................................................................... [1]

 (b) Explain why element X is not reactive.

 ...................................................................................................................................... [1]

15 A nuclide of radium is represented by 226
 88

Ra.

 State the number of

 (a) neutrons,  .............................................................  [1]

 (b) nucleons.  .............................................................  [1]
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16 The following is a brief outline of reactions involved in the extraction of iron from its ore.

 (i) coke + oxygen  gas X

 (ii) gas X + coke  gas Y

 (iii) iron (III) oxide + gas Y  iron + gas X

 (iv) limestone  calcium oxide + gas X

 (v) calcium oxide + silicon (IV) oxide  slag

 Name gases X and Y.

X  ..........................................................................................................................................[1]

Y  ..........................................................................................................................................[1]

17 Fig. 17.1 shows a bar magnet.

N S

Fig. 17.1

 (a) Draw the magnetic field of the bar magnet. [2]

 (b) State one advantage of an electromagnet over an ordinary magnet.

 ...................................................................................................................................... [1]
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18 A student burns magnesium in the laboratory. A very bright white flame is observed and a 

white solid is produced.

 (a) Name the gas that makes the magnesium burn.

 ...................................................................................................................................... [1]

 (b) Name the white solid that is produced as the magnesium burns.

 ...................................................................................................................................... [1]

19 Fig. 19.1 shows the structure of ethane.

H

CH C

H

H

H

H

Fig. 19.1

 Name the two products formed when ethane is burnt in an excess supply of air.

product 1  .............................................................................................................................[1]

product 2  .............................................................................................................................[1]

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (ECOS) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.



12

6888/01/O/N/11© ECOS 2011

G
ro

u
p

T
h

e 
P

er
io

d
ic

 T
ab

le
 o

f 
th

e 
E

le
m

en
ts

14
0

C
e

C
er

iu
m

58

14
1

P
r

P
ra

se
od

ym
iu

m

59

14
4

N
d

N
eo

dy
m

iu
m

60

P
m

P
ro

m
et

hi
um

61

15
0

S
m

S
a

m
a

ri
u

m

62

15
2

E
u

E
ur

op
iu

m

63

15
7

G
d

G
ad

ol
in

iu
m

64

15
9

T
b

Te
rb

iu
m

65

16
2

D
y

D
ys

pr
os

iu
m

66

16
5

H
o

H
ol

m
iu

m

67

16
7

E
r

E
rb

iu
m

68

16
9

T
m

T
hu

liu
m

69

17
3

Y
b

Y
tte

rb
iu

m

70

17
5

L
u

Lu
te

tiu
m

71

23
2

T
h

T
ho

riu
m

90

P
a

P
ro

ta
ct

in
iu

m

91

23
8

23
1

14
7

23
7

24
4

24
3

24
7

24
7

25
1

25
2

25
7

25
8

25
9

26
0

U
U

ra
ni

um

92

N
p

N
ep

tu
ni

um

93

P
u

P
lu

to
ni

um

94

A
m

A
m

er
ic

iu
m

95

C
m

C
ur

iu
m

96

B
k

B
er

ke
liu

m

97

C
f

C
al

ifo
rn

iu
m

98

E
s

E
in

st
ei

ni
um

99

F
m

F
er

m
iu

m

10
0

M
d

M
en

de
le

vi
um

10
1

N
o

N
ob

el
iu

m

10
2

L
r

La
w

re
nc

iu
m

10
3

1 H
H

yd
ro

ge
n

1

7 L
i

Li
th

iu
m

3

23 N
a

S
od

iu
m

11

24 M
g

M
ag

ne
si

um

12

40 C
a

C
al

ci
um

20

45 S
c

S
ca

nd
iu

m

21

48 T
i

T
ita

ni
um

22

51 V
V

an
ad

iu
m

23

52 C
r

C
hr

om
iu

m

24

55 M
n

M
an

ga
ne

se

25

56 F
e

Ir
on

26

59 C
o

C
ob

al
t

27

59 N
i

N
ic

ke
l

28

64 C
u

C
op

pe
r

29

65 Z
n

Z
in

c

30

70 G
a

G
al

liu
m

31

27 A
l

A
lu

m
in

iu
m

13

11 B
B

or
on

5

12 C
C

ar
bo

n

6

14 N
N

itr
og

en

7

16 O
O

xy
ge

n

8

19 F
F

lu
or

in
e

9

28 S
i

S
ili

co
n

14

31 P
P

ho
sp

ho
ru

s

15

32 S
S

ul
fu

r
16

35
.5

C
l

C
hl

or
in

e
17

40 A
r

A
rg

on
18

20 N
e

N
eo

n
10

4 H
e

H
el

iu
m

2

73 G
e

G
er

m
an

iu
m

32

75 A
s

A
rs

en
ic

33

79 S
e

S
el

en
iu

m

34

80 B
r

B
ro

m
in

e

35

84 K
r

K
ry

pt
on

36

39 K
P

ot
as

si
um

19

88 S
r

S
tr

on
tiu

m

38

89 Y
Y

ttr
iu

m

39

91 Z
r

Z
irc

on
iu

m

40

93 N
b

N
io

bi
um

41

96 M
o

M
ol

yb
de

nu
m

42

T
c

Te
ch

ne
tiu

m

43

10
1

R
u

R
ut

he
ni

um

44

10
3

R
h

R
ho

di
um

45

10
6

P
d

P
al

la
di

um

46

10
8

A
g

S
ilv

er

47

11
2

C
d

C
ad

m
iu

m

48

11
5

In In
di

um

49

11
9

S
n

T
in

50

12
2

S
b

A
nt

im
on

y

51

12
8

Te
Te

llu
riu

m

52

12
7 I

Io
di

ne

53

13
1

X
e

X
en

on

54

13
7

B
a

B
ar

iu
m

56

13
9

L
a

La
nt

ha
nu

m

57
   

   
  

*

17
8

H
f

H
af

ni
um

72

18
1

Ta
Ta

nt
al

um

73

18
4

W
Tu

ng
st

en

74

18
6

R
e

R
he

ni
um

75

19
0

O
s

O
sm

iu
m

76

19
2 Ir

Ir
id

iu
m

77

19
5

P
t

P
la

tin
um

78

19
7

A
u

G
ol

d

79

20
1

H
g

M
er

cu
ry

80

20
4

T
l

T
ha

lli
um

81

20
7

P
b

Le
ad

82

20
9

20
9

21
0

22
2

B
i

B
is

m
ut

h

83

P
o

P
ol

on
iu

m

84

A
t

A
st

at
in

e

85

R
n

R
ad

on

86

F
r

Fr
an

ci
um

87

22
7

A
c

A
ct

in
iu

m

89
†

9 B
e

B
er

yl
liu

m

4

I
II

III
IV

V
V

I
V

II
0

85 R
b

R
ub

id
iu

m

37

13
3

C
s

C
ae

si
um

55

22
6

22
3

R
a

R
ad

iu
m

88 a X
b

a 
=

 r
el

at
iv

e 
at

om
ic

 m
as

s

X
 =

 a
to

m
ic

 s
ym

bo
l

b 
=

 a
to

m
ic

 (
pr

ot
on

) 
nu

m
be

r

K
ey

D
A

TA
 S

H
E

E
T

* 
58

–7
1 

La
nt

ha
no

id
 s

er
ie

s
† 

90
–1

03
 A

ct
in

oi
d 

se
rie

s

T
he

 v
ol

um
e 

of
 o

ne
 m

ol
e 

of
 a

ny
 g

as
 is

 2
4

dm
3  

at
 r

oo
m

 te
m

pe
ra

tu
re

 a
nd

 p
re

ss
ur

e 
(r

.t.
p.

).



<<
  /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


