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(@) Complete the following table of information about atoms of some elements.
Symbol Number of Number of Number of
protons neutrons electrons
19
9F 9 10 9
35
17CI ................................... L
16
8O & 8
8 10
(b) From the table give the names of the two different elements found in the same period

(c)

Answer all questions.

in the Periodic Table.

Using x to represent an electron, draw the electronic structure of fluorine.
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2.

The following diagrams show the structures of some substances.

) ) / electrons
N @_@__G-) _@ _/ atoms
-® ® ®_®- //
&0 O®

A
B
positive ion negative ion
——— atoms
¢ D
(@ Name the types of giant structure shown in A and C. 2]

(b) (i) State which substance, A, B, C or D, conducts electricity when solid. Give a reason
for your answer. 2]

Letter ..o,

(i)  State which substance, A, B, C or D, is a compound with a high melting point. Give
a reason for your answer. [2]

Letter ..o,

(=Y 110 TS
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3.

@

made from them.

Complete the table.

The table below shows some information about monomers and the polymers that can be

[3]

Name of monomer

Structural formula

Name of polymer

Repeating unit

of monomer for the polymer
H H T T
propene c=—¢C cC—c¢C
H ot I [— | |
H CH,3
F F
N J/ polytetrafluoroethene
tetrafluoroethene cC—¢cC PTFE
F F
H H
polyvinylchloride | |
vinylchloride PVC C—C
.................................................. H Cl
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Examiner
[
(b) ‘PEX is a form of polythene used to make domestic hot water pipes. o
The structures below show the polymer structures of PEX and polythene.
PEX polythene
Explain, in terms of structure, why PEX is better for making domestic hot water pipes than
polythene. [2]
5
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4. The diagram below shows the main stages in the treatment of public water supplies.

water >
source

sedimentation

filtration

Describe what happens in each stage of the process.
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Solubility (g per 100g water)

(@) The graph below shows how the solubility of three substances, A, B and C, in water
varies with temperature.
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(i) State, giving values, the information that can be obtained from the point labelled X
on the graph. [2]

(i)  Using the graph, calculate the mass of solid C that forms when a saturated solution
in 100 g of water at 50°C cools to 10 °C. Give the unit. 2]
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Strength of response

10

Examiner
[
(b) Chromatography is an important technique because it allows chemists to separate o
substances. Gas chromatography can be used to show:
* the number of compounds in a mixture - represented by the number of peaks
* how much of each compound is present - represented by the height of the peak
* the identity of each compound present - indicated by the position of the peak
(retention time)
The diagrams below show the gas chromatograms of mixtures 1 and 2, each containing
several compounds. The compounds in mixture 1 are known and are labelled A-F.
A Mixture 1 A Mixture 2
F
= o
n
C
o)
Q.
(2]
D £
©
<
2
& )
n
A
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Retention time (minutes) Retention time (minutes)
Use the chromatograms to describe what the mixtures have in common. 2]
6
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11

(@) Potassium reacts with sulfur to form potassium sulfide.

(i) Complete the dot and cross diagram below by drawing the electronic structures of

the ions formed. Include the charge on each ion. [2]
K /\X‘
Gy >

(i) Explain why potassium atoms and sulfur atoms behave in this way during the
reaction. (2]

(b) The bonding in a hydrogen sulfide molecule is shown in the dot and cross diagram below.

H

Xe

X X
X X

X

H

Explain, in terms of electronic structure, the covalent bonding in the molecule. [2]
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7. (a) The flow diagram below shows some reactions of lithium.
chlorine oxygen
white solid A < lithium > white solid B
Y water
alkaline solution of C
and hydrogen
Give the chemical names for substances A, B and C. [3]
A e
B e
C e
(b)  Cold iron wool burns rapidly in fluorine forming iron(lll) fluoride.
Complete and balance the equation for this reaction. 2]
Fe + Fo |
(c) Silver nitrate solution can be used to detect the presence of aqueous chloride ions.

The symbol equation below represents the reaction occurring between silver nitrate
solution and calcium chloride solution.

2AgNOs(aq) + CaCl,(aq) _— Ca(NOj),(aq) + 2AgCl(s)

Write the ionic equation for the reaction. Include the state symbols. [2]
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Examiner
[
(d) X, Y and Z represent the halogens bromine, chlorine and iodine, but not necessarily in o
that order.
Each halogen was added separately to solutions of sodium chloride, sodium iodide and
sodium bromide.
The table below shows the results obtained from the series of experiments.
Solution of sodium halide
Halogen
chloride iodide bromide
. solution turns solution turns
X no reaction brown orange
Y no reaction no reaction no reaction
, solution turns .
Y4 no reaction brown no reaction
Use the information in the table to give the letter X, Y or Z which represents bromine.
Explain your choice of letter. [3]
10
© WJEC CBAC Ltd. (4472-02) Turn over.




14

Four pupils were trying to show experimentally that the chemical formula of magnesium oxide
is MgO. Each pupil was given a different known mass of magnesium ribbon. The magnesium
ribbon was completely burned using the apparatus below. The mass of magnesium oxide formed
was recorded and the mass of oxygen gained during each reaction was calculated.

. — lid
crucible {Q_g

pipe clay triangle

T magnesium ribbon

heat

The pupils’ results are shown below.

Pupil | Mass of magnesium used (g) | Mass of magnesium oxide (g) | Mass of oxygen gained (g)
1 0.15 0.25 0.10
2 0.25 0.45 0.20
3 0.35 0.55 0.20
4 0.45 0.75 0.30
(@ On the grid plot the mass of magnesium used by each pupil against the mass of oxygen
gained. Draw a suitable line starting at the origin (0,0). [3]
0.5
0.4
G
°©
o
c
® 03
(@)}
C
()
(2}
>
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o
© 02
7
©
=
0.1
0.0
0.0 0.1 0.2 0.3 0.4 0.5 0.6

Mass of magnesium used (g)
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Examiner
[
(b) (i) Use your graph to predict the mass of oxygen needed to completely burn 0.6 g of o
magnesium. [1]
Mass of oxygen = ..., g
(i) Using the masses of magnesium and oxygen from part (i), show that the simplest
formula of magnesium oxide is MgO. [2]
A(O) =16 A(Mg) =24
(c) Suggest why a calculation based on the line of best fit is likely to give a better answer for
the formula than using the results from one single experiment. 1]
7
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16

(@) The diagram below shows the structure of graphite, a form of carbon.

Explain how the structure of graphite is related to its properties and uses. [6 QWC]
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Examiner
[
(b) Carbon nanotubes are another form of carbon. o
Give one property which carbon nanotubes and graphite have in common. 1]
7

END OF PAPER
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FORMULAE FOR SOME COMMON IONS

19

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium APP* Bromide Br-
Ammonium NH," Carbonate co,>"
Barium Ba%* Chloride cI-
Calcium ca®* Fluoride F-
Copper(ll) Cu? Hydroxide OH"
Hydrogen H* lodide -
Iron(ll) Fe?* Nitrate NO,"
Iron(lll) Fe®* Oxide 0%
Lithium Li* Sulfate s0,%"
Magnesium Mg?*
Nickel Ni%*
Potassium K*
Silver Ag*
Sodium Na*
Zinc Zn?*
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