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● � Use black ink or ball-point pen.
● � Answer all questions. 
● � Answer the questions in the spaces provided  

– there may be more space than you need.

MATERIALS REQUIRED FOR EXAMINATION
Calculator, ruler

ITEMS INCLUDED WITH QUESTION PAPERS
Nil

INFORMATION FOR CANDIDATES
● � The total mark for this paper is 60.
● � The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend 
on each question.

● � Questions labelled with an asterisk (*) are ones 
where the quality of your written communication 
will be assessed – you should take particular care 
with your spelling, punctuation and grammar, 
as well as the clarity of expression, on these 
questions.

● � A Periodic Table is provided.

ADVICE TO CANDIDATES
● � Read each question carefully before you start to  

answer it.
● � Keep an eye on the time.
● � Try to answer every question.
● � Check your answers if you have time at the end.
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Answer ALL questions

Some questions must be answered with a cross in a box  .  
If you change your mind about an answer, put a line through 
the box  and then mark your new answer with a cross  .

Temperature changes

1	 (a)	 When a small amount of solid ammonium chloride 
is shaken with water, a colourless solution forms.

		  (i)	 What type of change has occurred?  (1 mark)

			   Put a cross ( ) in the box next to your answer.

		  	 A	 dissolving

		  	B	  displacement

		  	 C	 neutralisation

		  	 D	 precipitation

(Question continues on next page)



		  (Turn over)

	 4

		  (ii)	 When this change takes place there is a 
decrease in temperature.

			   Describe how you could measure this change 
in temperature.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

		  (iii)	 Some chemical reactions cause a decrease in 
temperature.

			   Give the name of the type of chemical reaction 
that causes a decrease in temperature.  
(1 mark)

_________________________________________________________

(Question continues on next page)



	 5

		


(T
ur

n 
ov

er
)

	
(b

)	
M

ar
bl

e 
is

 a
 fo

rm
 o

f c
al

ci
um

 c
ar

bo
na

te
.

		


W
he

n 
m

ar
bl

e 
ch

ip
s 

ar
e 

ad
de

d 
to

 c
ol

d,
 d

ilu
te

 h
yd

ro
ch

lo
ric

 a
ci

d,
 th

e 
m

ix
tu

re
 

fiz
ze

s.

		


Th
e 

w
or

d 
eq

ua
tio

n 
fo

r t
he

 re
ac

tio
n 

is

ca
lc

iu
m

	
hy

dr
oc

hl
or

ic
	

ca
lc

iu
m

	
ca

rb
on

ca
rb

on
at

e 
   

 + 	
ac

id
   

   
   

   
   

   
 

	
ch

lo
rid

e 
   

 + 	
di

ox
id

e 
   

 +    
  w

at
er

		


(i)
	

G
iv

e 
th

e 
na

m
e 

of
 th

e 
pr

od
uc

t t
ha

t c
au

se
s 

th
e 

m
ix

tu
re

 to
 fi

zz
.  

(1
 m

ar
k)

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

(Q
ue

st
io

n 
co

nt
in

ue
s 

on
 n

ex
t p

ag
e)



	 6

(Questions continue on next page)	 (Turn over)

		  (ii)	 The experiment is repeated using warm, 
instead of cold, acid.

			   State the difference you would see when the 
marble chips react with warm, instead of cold, 
acid.  (1 mark)

_________________________________________________________

_________________________________________________________

_________________________________________________________

		  (iii)	 Explain what must be done to the marble 
chips so that the reaction with the warm, dilute 
hydrochloric acid is even faster.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Total for Question 1 = 8 marks)
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Salts

2	 The table shows some salts that are soluble and some 
that are insoluble in water.

soluble salts insoluble salts

copper chloride
lead nitrate
sodium carbonate

barium sulfate
lead carbonate

	 (a)	 An insoluble salt can be prepared by mixing two 
salt solutions.

		  Choose two salts from the table that can be 
reacted together to form lead carbonate.  (2 marks)

_________________________________________________________

and

_________________________________________________________

(Question continues on next page)
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	 (b)	B arium chloride solution reacts with copper 
sulfate solution. 

barium	 copper	 barium	 copper
chloride     

+
	 sulfate      	 sulfate     

+
	 chloride 

		  Explain what is seen when solutions of barium 
chloride and copper sulfate are mixed.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)
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(Question continues on next page)	 (Turn over)

	 (c)	 A ‘barium meal’ may be given to a patient before 
an X-ray is taken.

		  A ‘barium meal’ is a suspension of barium sulfate 
in water.

		  Give one reason why barium sulfate is used in 
this way.  (1 mark)

_________________________________________________________

_________________________________________________________

_________________________________________________________

	 (d)	 Complete the sentences by putting a cross ( ) in 
the box next to your answer.

		  (i)	 The table shows that copper chloride is 
soluble in water.

			   This suggests that the structure of copper 
chloride is 

		  	 A	 simple molecular, covalent 

		  	B	  giant molecular, covalent 

		  	 C	 ionic 

		  	 D	 metallic

			   (1 mark)
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		  (ii)	 Sodium carbonate is an ionic compound.

			   The most likely melting point of sodium 
carbonate is

		  	 A	   –85 oC 

		  	B	      17 oC

		  	 C	   146 oC

		  	 D	   851 oC

			   (1 mark)

	 (e)	 Sodium carbonate contains sodium ions, Na+, and 
carbonate ions, CO3

2–.

		  Give the formula for sodium carbonate.  (1 mark)

_________________________________________________________

(Total for Question 2 = 8 marks)

(Questions continue on next page)
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Mixtures

3	 (a)	 Water and oil do not mix.

		  (i)	 What term is used to describe two liquids that 
do not mix?  (1 mark)

			   Put a cross ( ) in the box next to your answer.

		  	 A	 ionic

		  	B	  inflammable

		  	 C	 immiscible

		  	 D	 insoluble

(Question continues on next page)
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(Question continues on next page)	 (Turn over)

		  (ii)	 The water and oil mixture can be separated 
using a separating funnel.

			   Describe how the separating funnel is used 
to separate samples of water and oil from the 
mixture.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

oil

water
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	 (b)	 Wax and sand are both solids at room 
temperature.

		  The wax has a melting point of 64 oC.
		  The sand has a melting point of 1610 oC.

		  (i)	 State what will happen to the wax when it is 
heated using a Bunsen burner.  (1 mark)

_________________________________________________________

_________________________________________________________

		  (ii)	 When the sand is heated using a Bunsen 
burner there is no visible change.

			   Explain why.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)
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		  (iii)	 The wax has a low melting point because there 
are only weak forces between the molecules in 
the wax.

			   What type of structure does wax have?  
(1 mark)

			   Put a cross ( ) in the box next to your answer.

		  	 A	 simple molecular, covalent 

		  	B	  giant molecular, covalent 

		  	 C	 ionic 

		  	 D	 metallic

(Question continues on next page)
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(Question continues on next page)	 (Turn over)

	 (c)	 A written note was found at a crime scene.
		  Forensic scientists used chromatography to 

investigate the dyes in the ink used to write the note. 

		  They put spots of four substances on 
chromatography paper.

			   W was pure red dye

			   X was pure blue dye

			   Y was pure yellow dye

			   Z was the ink used on the note

		  The result of the chromatography is shown.

• • • •
W X Y Z

position of 
initial spots
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(Questions continue on next page)	 (Turn over)

		  (i)	 State how you can tell that dyes W, X and Y 
are pure.  (1 mark)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

		  (ii)	 Explain what you can deduce about the ink Z 
used on the note.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Total for Question 3 = 10 marks)
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Water

4	 The diagram shows a model of a water molecule.

	 (a)	 Explain, in terms of electrons, how a covalent 
bond is formed between an oxygen atom and a 
hydrogen atom.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)

hydrogen atom

hydrogen atom

oxygen atom

covalent bond
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	 (b)	 Calculate the relative formula mass of water, H2O.  
(2 marks)

		  (Relative atomic masses: H = 1·0, O = 16)

_________________________________________________________

_________________________________________________________

_________________________________________________________

answer = ___________________________

	 (c)	 Hydrogen burns in oxygen to form water.

		  (i)	 Write the balanced equation for this reaction.  
(3 marks)

_________________________________________________________

(Question continues on next page)
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		  (ii)	 In an experiment the mass of water obtained 
was 2·0 g.

			   The theoretical yield for this experiment was 
calculated to be 4·0 g.

			   Calculate the percentage yield.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

percentage yield = ________________  %

		  (iii)	 Suggest one reason why less than 4·0 g of 
water was obtained in this experiment.  (1 mark)

_________________________________________________________

_________________________________________________________

(Total for Question 4 = 10 marks)

(Questions continue on next page)
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(Question continues on next page)	 (Turn over)

Atoms

5	 The positions of five elements, A, B, C, D and E, 
are shown in the periodic table.

	 These letters are not the atomic symbols of these 
elements. 

1 2 3 4 5 6 7 0

A
B E

C D

	 (a)	 Which element, A, B, C, D or E, is a transition 
metal?  (1 mark)

_________________________________________________________

	 (b)	 State why elements A and B have similar reactions.  
(1 mark)

_________________________________________________________

_________________________________________________________

_________________________________________________________
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	 (c)	 When Mendeleev produced his periodic table, the 
element labelled D had not been discovered. 

		  He predicted the properties of the element and left 
a space for it in his table.

		  Explain how Mendeleev was able to predict the 
properties of element D.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)
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	 (d)	 An atom of element C contains 29 protons.

		  Explain how you can use this information to 
calculate the number of protons in an atom of 
element D.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)
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	 *(e)	 An atom has an atomic number of 9 and a mass 
number of 19.

		  Describe the numbers and positions of electrons, 
protons and neutrons in this atom.  (6 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Continue your answer on next page)
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_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Total for Question 5 = 12 marks)

(Questions continue on next page)
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Metals and their compounds

6	 (a)	 Complete the sentence by putting a cross ( ) in 
the box next to your answer.

		  Sodium is an alkali metal.

		  In the periodic table, sodium is in group

		  	 A	 0

		  	B	  1

		  	 C	 4

		  	 D	 7

			   (1 mark)

(Question continues on next page)
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(Question continues on next page)	 (Turn over)

	 (b)	 The diagram shows the structure of a metal.

		  Explain how metals conduct electricity.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

+ + + + +

+ + + + +
+ + + +

delocalised electrons

positively charged ions
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	 (c)	 A sodium chloride crystal contains sodium cations 
and chloride anions.

		  (i)	 State the colour produced by sodium 
compounds in a flame test.  (1 mark)

_________________________________________________________

		  (ii)	 Describe how silver nitrate solution can be 
used to show that solid sodium chloride 
contains chloride ions.  (2 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Question continues on next page)
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		  *(iii)	 Sodium reacts with chlorine to form sodium 
chloride. 

			   Describe how the reaction can be carried out, 
explaining what happens when a sodium atom 
reacts with a chlorine atom.  (6 marks)

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Continue your answer on next page)
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_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

(Total for Question 6 = 12 marks)

total for paper = 60 marks

END



Th
e 

Pe
rio

di
c 

Ta
bl

e 
of

 th
e 

El
em

en
ts

 

* T
he

 la
nt

ha
no

id
s 

(a
to

m
i c

 n
um

be
rs

 5
8-

71
) a

nd
 t

he
 a

ct
in

oi
ds

 (a
to

m
ic

 n
um

be
rs

 9
0-

10
3)

 h
av

e 
be

en
 o

m
itt

ed
. 

 Th
e 

re
la

tiv
e 

at
om

ic
 m

as
se

s 
of

 c
op

pe
r a

nd
 c

hl
or

in
e 

ha
ve

 n
ot

 b
ee

n 
ro

un
de

d 
to

 th
e 

ne
ar

es
t w

ho
le

 n
um

be
r. 

1 
2 

 
 

 
 

   
   

3 
4 

5 
6 

7 
0 

 
 

 
 

K
ey

 

 
 

1 H
 

hy
dr

og
en

 

1 

 
 

 
 

 
 

 
 

 
4 H
e 

he
liu

m
 

2 

7 Li
 

lith
iu

m
 

3 

9 B
e 

be
ry

lliu
m

 

4 
 

re
la

tiv
e 

at
om

ic
 m

as
s 

at
om

ic
 s

ym
bo

l 
na

m
e 

at
om

ic
 (p

ro
to

n)
 n

um
be

r 
 

 
 

 
 

 
11

 
B

 
bo

ro
n 

5 

12
 

C
 

ca
rb

on
 

6 

14
 

N
 

ni
tro

ge
n 

7 

16
 

O
 

ox
yg

en
 

8 

19
 

F 
flu

or
in

e 

9 

20
 

N
e 

ne
on

 

10
 

23
 

N
a 

so
di

um
 

11
 

24
 

M
g 

m
ag

ne
si

um
 

12
 

 
 

 
 

 
 

 
 

 
 

27
 

A
l 

al
um

in
iu

m
 

13
 

28
 

Si
 

si
lic

on
 

14
 

31
 

P 
ph

os
ph

or
us

 

15
 

32
 

S su
lfu

r 

16
 

35
.5

 
C

l 
ch

lo
rin

e 

17
 

40
 

A
r 

ar
go

n 

18
 

39
 

K
 

po
ta

ss
iu

m
 

19
 

40
 

C
a 

ca
lc

iu
m

 

20
 

45
 

Sc
 

sc
an

di
um

 

21
 

48
 

Ti
 

tit
an

iu
m

 

22
 

51
 

V 
va

na
di

um
 

23
 

52
 

C
r 

ch
ro

m
iu

m
 

24
 

55
 

M
n 

m
an

ga
ne

se
 

25
 

56
 

Fe
 

iro
n 

26
 

59
 

C
o 

co
ba

lt 

27
 

59
 

N
i 

ni
ck

el
 

28
 

63
.5

 
C

u 
co

pp
er

 

29
 

65
 

Zn
 

zi
nc

 

30
 

70
 

G
a 

ga
lliu

m
 

31
 

73
 

G
e 

ge
rm

an
iu

m

32
 

75
 

A
s 

ar
se

ni
c 

33
 

79
 

Se
 

se
le

ni
um

 

34
 

80
 

B
r 

br
om

in
e 

35
 

84
 

K
r 

kr
yp

to
n 

36
 

85
 

R
b 

ru
bi

di
um

 

37
 

88
 

Sr
 

st
ro

nt
iu

m
 

38
 

89
 

Y 
yt

tri
um

 

39
 

91
 

Zr
 

zi
rc

on
iu

m
 

40
 

93
 

N
b 

ni
ob

iu
m

 

41
 

96
 

M
o 

m
ol

yb
de

nu
m

 

42
 

[9
8]

 
Tc

 
te

ch
ne

tiu
m

 

43
 

10
1 

R
u 

ru
th

en
iu

m
 

44
 

10
3 

R
h 

rh
od

iu
m

 

45
 

10
6 

Pd
 

pa
lla

di
um

 

46
 

10
8 

A
g 

si
lv

er
 

47
 

11
2 

C
d 

ca
dm

iu
m

 

48
 

11
5 

In
 

in
di

um
 

49
 

11
9 

Sn
 

tin
 

50
 

12
2 

Sb
 

an
tim

on
y 

51
 

12
8 

Te
 

te
llu

riu
m

 

52
 

12
7 I 

io
di

ne
 

53
 

13
1 

Xe
 

xe
no

n 

54
 

13
3 

C
s 

ca
es

iu
m

 

55
 

13
7 

B
a 

ba
riu

m
 

56
 

13
9 

La
* 

la
nt

ha
nu

m
 

57
 

17
8 

H
f 

ha
fn

iu
m

 

72
 

18
1 

Ta
 

ta
nt

al
um

 

73
 

18
4 

W
 

tu
ng

st
en

 

74
 

18
6 

R
e 

rh
en

iu
m

 

75
 

19
0 

O
s 

os
m

iu
m

 

76
 

19
2 Ir 

iri
di

um
 

77
 

19
5 

Pt
 

pl
at

in
um

 

78
 

19
7 

A
u 

go
ld

 

79
 

20
1 

H
g 

m
er

cu
ry

 

80
 

20
4 

Tl
 

th
al

liu
m

 

81
 

20
7 

Pb
 

le
ad

 

82
 

20
9 

B
i 

bi
sm

ut
h 

83
 

[2
09

] 
Po

 
po

lo
ni

um
 

84
 

[2
10

] 
A

t 
as

ta
tin

e 

85
 

[2
22

] 
R

n 
ra

do
n 

86
 

[2
23

] 
Fr

 
fra

nc
iu

m
 

87
 

[2
26

] 
R

a 
ra

di
um

 

88
 

[2
27

] 
A

c*
 

ac
tin

iu
m

 

89
 

[2
61

] 
R

f 
ru

th
er

fo
rd

iu
m

 

10
4 

[2
62

] 
D

b 
du

bn
iu

m
 

10
5 

[2
66

] 
Sg

 
se

ab
or

gi
um

 

10
6 

[2
64

] 
B

h 
bo

hr
iu

m
 

10
7 

[2
77

] 
H

s 
ha

ss
iu

m
 

10
8 

[2
68

] 
M

t 
m

ei
tn

er
iu

m
 

10
9 

[2
71

] 
D

s 
da

rm
st

ad
tiu

m
 

11
0 

[2
72

] 
R

g 
ro

en
tg

en
iu

m
 

11
1 

  
El

em
en

ts
 w

ith
 a

to
m

ic
 n

um
be

rs
 1

12
-1

16
 h

av
e 

be
en

 re
po

rte
d 

bu
t n

ot
 fu

lly
 

au
th

en
tic

at
ed

 
 


