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Answer all questions.

1. James and Lucy were investigating colours in ink. They were given three pure substances,
 A, B and C, and two mixtures X and Y.

 They carried out a paper chromatography experiment.
 The chromatogram produced is shown in the diagram below.

2 Examiner
only

 (a) (i) Which substances were found in mixture X? [1]

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

 (ii) What did the experiment tell them about mixture Y? [1]

 

 

 (b) The Rf value of a substance can be used to identify that substance.
  The Rf value is given by the formula

 Rf = 
  

  Calculate the Rf value for B. [2]
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2. (a) The following diagrams represent four atoms, A, B, C and D.

  A, B, C, and D are not chemical symbols.

 (i) Give the electronic structure of C.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (ii) Give the atomic number of B.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (iii) State which period of the Periodic Table element D belongs to. [1]

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

 (iv) Which of the above diagrams represents an atom of potassium? [1]

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

 (v) Name the particle found in the nucleus of all atoms. [1]

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

 (b) (i) Calculate the relative molecular mass (Mr) of calcium carbonate, CaCO3.

    Ar(Ca) = 40         Ar(C) = 12          Ar(O) = 16 [2]

 

 

 (ii) Calculate the percentage by mass of calcium in calcium carbonate. [2]

 

 

A B C D
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3. (a) The table below shows some properties of five substances.
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Substance Melting point
(°C)

Electrical 
conductivity

Density
(g / cm3) Structure

carbon dioxide –78 poor 0.002 simple covalent

copper 1083 good 8.92 metallic

graphite 3730 good 2.25 giant covalent

nitrogen –210 poor 0.00013

sodium
chloride 801 good when molten or 

dissolved in water 2.17 giant ionic

 (i) Name the substance with the lowest melting point in the table.

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

 (ii) Complete the table by giving the structure of nitrogen. [1]

 (iii) Name a substance from the table which is a non-metallic element. [1]

 

 (b) Give two reasons why copper is used to make saucepan bases. [2]

 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (c) Give the letter of the diagram below that represents the structure of sodium chloride.
 [1]

A B C

D E

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   represents the structure of sodium chloride.
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4. Marble chips are made of calcium carbonate and react with dilute hydrochloric acid to give off 
carbon dioxide.

 Excess marble chips and 100 cm3 of hydrochloric acid were placed in the flask in the apparatus 
shown below.

6 Examiner
only

 The volume of gas given off was measured every 10 seconds and recorded in the table below.

Time (s) 0 10 20 30 40 50 60

Volume of gas (cm3) 0 52 80 92 114 120 120

 (a) (i) Plot the results from the table on the grid below and draw a smooth curve of best 
fit. [3]

Volume of gas
(cm3)

Time (s)

gas syringe

marble chips and 
dilute hydrochloric acid

0
0

20

40

60

80

100

120

140

10 20 30 40 50 60
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 (ii) Find the time taken for the reaction to finish and state how you reached your 
answer. [2]

 

 

 (iii) Complete the following statement by placing a tick (✓) in the box next to the 
correct answer.

  Using the graph, give the reason for your choice.

  The reaction is proceeding at its fastest rate from [2]

0-10 s

10-20 s

20-30 s

30-40 s

40-50 s

50-60 s

  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (b) State two ways in which this reaction could be made to go faster. [2]

  1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (c) If the acid had been in excess, instead of the marble chips, state one different observation 
that would have been made at the end of the experiment. [1]
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5. The following diagrams show the structural formulae of four organic compounds,
 A, B, C and D.

 (a) (i) Give the molecular formula of B.   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (ii) State which of the above compounds is an alkene. [1]

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

 (iii) State which of the above is a polymer.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (b) Draw the structural formula for butane, C4H10. [1]

 (c) You have been given two plastics (polymers) – PVC and melamine. PVC is a thermoplastic 
and melamine is a thermoset. You are asked to carry out a simple test on both plastics in 
order to identify them. State what you would do and give the expected result for both.

 [3]
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6. This question is about the reactions of Group 1 metals.

 The following diagram shows how lithium reacts with water.

 (a) Apart from wearing goggles, give one safety precaution taken when carrying out this 
experiment. [1]

 

 (b) Complete the following word equation for the reaction that takes place. [2]

  lithium    +   water                  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (c) Name the least reactive metal in Group 1. [1]

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

 (d) Describe what differences you would have observed if potassium had been added to the 
water in the trough instead of lithium. [2]

 

 

 

trough

water

lithium
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6

7. A mixture of ethanol and water can be separated by distillation.

 A diagram of the apparatus which can be used is shown below.

 Describe what happens during the process and explain how this method of separation works.
 [6 QWC]
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8. Group 1 metals react vigorously when heated and lowered into a gas jar of chlorine, C12, as 
shown in the diagram below.

 (a) When a flame test was carried out on the product of such a reaction a yellow flame was 
seen. Identify the Group 1 metal that was used. [1]

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

 (b) Give the balanced symbol equation for the reaction. [3]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .             . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (c) Describe how you would test for chloride ions in a solution of the product, giving the 
expected observation. [2]

 

 

product

chlorine

Group 1 metal 
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9. The following table contains information about the numbers of particles contained within 
atoms and ions A-F.

 A, B, C, D, E and F are not chemical symbols.

6

A B C D E F

8 10 9 10 10 11

10 10 10 10 12 12

8 8 9 10 10 11

Number of 
electrons

Number of 
neutrons

Number of 
protons

 (a) State the group and period of the Periodic Table to which A belongs. [1]

  Group  . . . . . . . . . . . . . . . . . . . . . . . . . . Period  . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) (i) Choose the letter A-F which represents an ion. [1]

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

  (ii) Give the charge of this ion.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (c) Give the letter A-F which represents an atom/ion with a mass number of 20. [1]

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

 (d) Choose the letters A-F which represent isotopes and give the reason for your choice. [2]
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS NEGATIVE IONS

Name Formula Name Formula

Aluminium
Ammonium
Barium
Calcium
Copper(II)
Hydrogen
Iron(II)
Iron(III)
Lithium
Magnesium
Nickel
Potassium
Silver
Sodium
Zinc

Al3+

NH4
+

Ba2+

Ca2+

Cu2+

H+

Fe2+

Fe3+

Li+

Mg2+

Ni2+

K+

Ag+

Na+

Zn2+

Bromide
Carbonate
Chloride
Fluoride
Hydroxide
Iodide
Nitrate
Oxide
Sulfate

Br–

CO3
2–

Cl–

F –

OH–

I –

NO3
–

O2–

SO4
2–

Turn over.© WJEC CBAC Ltd. 

PMT



(4472-01)

16

3 11 19 37 55 87

1 
H

Hy
dr

og
en

4 
H

e

H
el

iu
m

7 
L

i

Li
th

iu
m

9 
B

e

Be
ry

lli
um

11
 B

B
or

on

12
 C

C
ar

bo
n

14
 N

N
itr

og
en

16
 O

O
xy

ge
n

19
 F

Fl
uo

rin
e

20
 N

e

N
eo

n

23
 N

a

So
di

um

24
 M

g

Ma
gn

esi
um

27
 A

l

Al
um

ini
um

28
 S

i

Si
lic

on

31
 P

Ph
osp

ho
rus

32
 S

Su
lfu

r

35
 C

l

Ch
lo

rin
e

40
 A

r

A
rg

on

39
 K

Po
ta

ssi
um

40
 C

a

C
al

ci
um

45
 S

c

Sc
an

diu
m

48
 T

i

Ti
ta

ni
um

51
 V

Va
na

diu
m

52
 C

r

Ch
ro

mi
um

55
 M

n

M
an

ga
ne

se

56
 F

e

Ir
on

59
 C

o

C
ob

al
t

59
 N

i

N
ic

ke
l

64
 C

u

C
op

pe
r

65
 Z

n

Z
in

c

70
 G

a

G
al

liu
m

73
 G

e

Ge
rm

an
ium

75
 A

s

A
rs

en
ic

79
 S

e

Se
len

iu
m

80
 B

r

Br
om

in
e

84
 K

r

K
ry

pt
on

86
 R

b

Ru
bid

ium

88
 S

r

St
ro

nt
ium

89
 Y

Y
tt

ri
um

91
 Z

r

Zi
rco

niu
m

93
 N

b

N
io

bi
um

96
 M

o

Mo
lyb

den
um

99
 T

c

Te
ch

ne
tiu

m

10
1 
R

u

Ru
the

niu
m

10
3 
R

h

Rh
od

iu
m

10
6 
Pd

Pa
lla

diu
m

10
8 
A

g

Si
lv

er

11
2 
C

d

Ca
dm

ium

11
5 
In

In
di

um

11
9 
Sn

T
in

12
2 
Sb

An
tim

on
y

12
8 
Te

Te
llu

riu
m

12
7 
I

Io
di

ne

13
1 
X

e

X
en

on

13
3 
C

s

Ca
es

iu
m

13
7 
B

a

B
ar

iu
m

13
9 
L

a

La
nth

an
um

17
9 
H

f

H
af

ni
um

18
1 
Ta

Ta
nt

alu
m

18
4 
W

Tu
ng

ste
n

18
6 
R

e

Rh
en

iu
m

19
0 
O

s

O
sm

iu
m

19
2 
Ir

Ir
id

iu
m

19
5 
Pt

Pl
at

in
um

19
7 
A

u

G
ol

d

20
1 
H

g

M
er

cu
ry

20
4 
T

l

Th
al

liu
m

20
7 
Pb

L
ea

d

20
9 
B

i

Bi
sm

ut
h

21
0 
Po

Po
lo

ni
um

21
0 
A

t

A
st

at
in

e

22
2 
R

n

R
ad

on

22
3 
Fr

Fr
an

ciu
m

22
6 
R

a

R
ad

iu
m

22
7 
A

c

Ac
tin

iu
m

2 8654361810
9

17 35

53 85

8 16 34 52 84
8315 33

7 51

6 14 32 50 82

5

13 31 49 81

30 48 80

29 47 79

28 46 78

27 45 77

26 44 76

1

25 43 75

24 42

74

23 41 73

22 40 72

21 39 57 89

4 12 20 38 56 88

P
E

R
IO

D
IC

 T
A

B
L

E
 O

F 
E

L
E

M
E

N
T

S

1
2

G
ro

up
3

4
5

6
7

0

A
X

Z N
am

e

K
ey

:

M
as

s n
um

be
r

A
to

m
ic

 n
um

be
r

E
le

m
en

t S
ym

bo
l

© WJEC CBAC Ltd. 

PMT




