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Answer all questions.

1. (@) The following chart shows the melting points and boiling points of the elements in
Group 7.

Il melting point

| boiling point

fluorine

chlorine

bromine

iodine

astatine

_300 —200 -100 O 100 200 300 400

Temperature (°C)

Give the state (solid, liquid or gas) of bromine at room temperature giving the reasons for
your answer. [2]

(b) The following table shows the observations made when some Group 7 elements react
with hydrogen.

Element Observations

chlorine explodes in sunlight

bromine violent reaction when heated
iodine reacts when heated strongly

Describe the trend in reactivity within the group and use this trend to predict how astatine
would react with hydrogen. 2]

Examiner
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Examiner
[
(c) Group 7 elements also react with iron. Balance the following symbol equation that shows o
the reaction of iron and fluorine. [1]
(d)  Chlorine and iodine can be extracted from seawater by electrolysis.
(i) Balance the following electrode equation showing how chlorine is formed. [1]
crr - e — Cl,
(i) Chlorides make up 55% of the salts present in seawater and it is therefore
economically viable to extract chlorine from seawater. Suggest a reason why iodine
is no longer extracted in this way. 1]
(i) State the property of chlorine and iodine that make them suitable for use in o
disinfectants and antiseptics. (1] g3
8
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2. (@) When a mixture of iron(lll) oxide and aluminium powder (thermite) is heated in the
apparatus shown below, there is a violent reaction. There is a bright flame, sparks are
produced and molten iron is formed.

[ fuse of magnesium ribbon

mixture of aluminium
powder and iron(lll) oxide

sand

| N ) .. heat proof mat

(i) Write a word equation for the reaction taking place. [2]
........................................ + _> +
(i)  Explain this reaction in terms of reactivity. [2]

(i)  State how the observations would be different if the mixture were replaced with a
mixture of copper powder and aluminium oxide. 1]

04
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(b) Iron is extracted from its ore in a blast furnace.

iron ore, coke and
limestone in

#

hot air in

slag

iron

(i) State the purpose of the following raw materials.

Iron ore

[3]
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Examiner
[
(i) The following equation shows the reaction taking place. o

I. Balance the equation. 1]

II.  Iron(lll) oxide is reduced during the reaction. Give the meaning of reduction.

[1]

10
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3.

Describe the properties of metals and relate these properties to the uses of two metals of your
choice. [6 QWC]
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4. The diagram below shows the early form of the Periodic Table developed by Dmitri Mendeleev.

H
101 Il 1l v Vv Vi Vil
Li Be B C N (0] F
6.94 9.01 10.8 12.0 14.0 16.0 19.0
Na Mg Al Si P S Cl VIl
23.0 24.3 27.0 281 31.0 321 35.5
K Ca Ti \' Cr Mn Fe Co Ni
39.1 40.1 479 |50.9 52.0 54.9 55.9 58.9 58.7
Cu Zn As Se Br
63.5 65.4 74.9 79.0 79.9
Rb Sr Y Zr Nb Mo Ru Rh Pd
85.5 87.6 88.9 91.2 92.9 95.9 101 103 106
Ag Cd In Sn Sb Te |
108 112 115 119 122 128 127
Ce Ba La Ta w Os Ir Pt
133 137 139 181 184 194 192 195
Au Hg Ti Pb Bi
197 201 204 207 209
Th U
232 238
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Examiner
[
(a) State what information Mendeleev used to arrange the elements. 2] o
(b) State one difference and one similarity in the appearance of Mendeleev’s table and
today’s Periodic Table. 2]
Similarity
Difference
(c) Complete the following table that shows the position of some elements in the modern §§
Periodic Table. [2]
Element Symbol Group Period
helium 0 1
Chlorine CI 7 ..................
CalCium Ca ....................................
6
09 © WJEC CBAC Ltd. (4462-02) Turn over.



10

5. (a) The following diagram shows some reactions of dilute nitric acid.

magnesium nitrate
solution and gas A

A
magnesium
ribbon
copper(ll)
oxide . Y . powder C .
. - dilute nitric acid, o blue solution B
blue solution B [« HNO, and gas D

(i)

(ii)

solution of
alkali E

Y

sodium nitrate
solution

Name the following substances.

POWAEr C s
SOIUtION B e
AlKali E e

Name gases A and D and describe how they can be identified.

Gas A

[3]

[4]
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Examiner

|
(b) When sodium hydroxide reacts with sulfuric acid a solution of sodium sulfate is produced. o

(i) Give the formula of sodium sulfate. ... 1]

(i) Describe how crystals of sodium sulfate can be obtained from a solution of sodium
sulfate. 2]

(c) Phosphoric acid can be used to remove rust, Fe,O,. Balance the equation for the reaction
taking place. 1]

11
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6.

Copper can be purified by electrolysis using the apparatus shown below.

impure copper anode

(@)

pure copper cathode

-

B

copper(ll) sulfate

/ .
solution

During the process copper(ll) ions move to the cathode where they become copper
atoms.

(i) Explain why copper(ll) ions move towards the cathode. 2]

(i) Complete and balance the following electrode equation that shows how copper
forms at the cathode. 1]

+ e — Cu

12
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13

(b) A student carried out an investigation to find out how the amount of copper deposited
on the cathode varied with the voltage used. He weighed the cathode at the beginning
and then after 1 minute. He repeated the experiment 3 times at 5 different voltages.
The results obtained are shown below.

Mass of copper deposited after 1 minute ()
Voltage (V) ] ) 3 Mean
1.0 0.12 0.13 0.11 0.12
2.0 0.13 0.13 0.14 0.13
3.0 0.16 0.10 0.16 0.16
4.0 0.18 0.18 017 0.18
50 019 021 029 ......................
(i) Using only the reliable results, calculate the mean mass of copper deposited on the

(ii)

(iii)

cathode at 5.0V. 1]
Mean mass of copper deposited = ... g
Calculate the percentage error of the unreliable result at 5.0V. 1]
Percentage error = difference between result and mean % 100%
mean result
Percentage error= ... %

Use the results to predict the mass of copper deposited after 1 minute when a

voltage of 8.0V is applied. Give a reason for your answer. 2]
Mass deposited ... g
FREOASON .
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only
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7. Crude oil can be separated into fractions using fractional distillation.

(@) Explain why it is possible to separate crude oil using this process. [2]

(b) Naphtha is one fraction not usually used as a fuel. It contains decane, C,yH,,, which can
be further processed by cracking as shown below.

decane — octane + ethene

CioHyy — CgHyg + CyH,y

H H H H H H H H H H H H H H H H H H
H H
S A R N N B [ Y R B N /
H—C—C—C—C—C—C—C—C—C—C—H — H—C—C—C—C—C—C—C—C—H + Le=c_
R O A I H H
H H H H H H H H H H H H H H H H H H
State how the process is carried out and explain why it is important. [4]
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Examiner
|
8. Sodium fluoride is added to drinking water in some areas. o

The following graph shows the effect of different levels of fluoride in drinking water on the number
of decayed, missing and filled teeth (DMFT) as well as the percentage of people suffering from
dental fluorosis.

9 80

170
60
50
40

% fluorosis

-30

Mean DMFT

-20
-10

0 0.1020.304050.7091.2131.81.926

Concentration of fluoride (mg F/dm?3)

— DMFT  --- Fluorosis
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Use the graphs to discuss whether fluoride should be added to drinking water. [6 QWC]

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 I~
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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