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Answer all questions.

1. The chemicals and apparatus needed to prepare crystals of copper(ll) sulfate are shown below.

O

\/ stirring rod

evaporating basin

beaker
dilute

sulfuric
acid

\/

I,

filter funnel
and paper copper(ll)
carbonate
-

tripod, gauze and
Bunsen burner
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There are three stages to the preparation of copper(ll) sulfate crystals.

(@) Using the chemicals and apparatus shown on the opposite page, draw diagrams to show
how each stage would be carried out. [3]

Stage 1

Reacting copper(ll) carbonate with
dilute sulfuric acid until no more
dissolves

V

Stage 2

Removing unreacted
copper(ll) carbonate

V

Stage 3

Obtaining crystals of
copper(ll) sulfate
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(b) Name the process described in Stage 2. ... [1]

(c) Choose substances from the box to complete the word equation for the reaction taking
place. (1]

carbon dioxide hydrogen copper(ll) sulfate

water copper(ll) chloride

copper(ll) + Sulfuric
carbonate acid

04
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2. The diagram below shows where materials enter and leave the blast furnace. The labelling is

incomplete.

hot air coke iron iron ore

limestone slag steel waste gases

Choose materials from the box to answer parts (a) and (b).

Examiner
only

(@) Fillin the blanks on the diagram. [4]
(b) Complete the sentences below.
(i) The furnace is heated by burning ..., I 1]
(ii)  Impurities are removed by reacting them with ...
toform . [1]
06 © WJEC CBAC Ltd. (4462-01)




(c) Balance the symbol equation that represents the main reaction occurring in the furnace.

F9203 +

(1]

CO —— » 2Fe + 3CO,

(d) 2000 tonnes of iron ore contains 1100 tonnes of iron. Calculate the percentage of iron in

the ore. [2]
Percentage of iron = ..., %
07 © WJEC CBAC Ltd. (4462-01) Turn over.
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Examiner
(@ In 1912 Alfred Wegener suggested that all the continents must once have been joined on
together as one big mass.
Diagrams A-D show the position of the Earth’s continents at different times during the last
225 million years.
A B
Cc D
© Encyclopaedia Britannica 2007
Put the letters of the diagrams in the correct order on the timeline below. 1]
225 million yearsago ...
150 million yearsago ...
100 million years ago ...
today

(b) Describe two pieces of evidence that Wegener used to support his theory of continental
drift. [2]

08
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(c) Wegener’s idea was finally accepted in 1960 and led to the modern theory of plate
tectonics.

Which of the following events is likely to occur at a boundary where two plates slide past
each other? [1]

earthquake tsunami volcanic eruption

09
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Examiner
|
4. (a) Crude oil is a mixture of compounds called hydrocarbons, which can be separated into o

fractions.

The table below shows some information about the main fractions obtained.

Fraction Boiling point range (°C) irr\]htjrr]g bﬁ; d?ggg:gg?] 2:103?155
refinery gases -160 to 40 1-4
petrol 40 to 100 4-12
naphtha 100 to 150 7-14
paraffin 150 to 250 11-15
diesel ol 250 to 360 15-19

Use only the information in the table to answer parts (i)—(iii).

(i) Give the number of carbon atoms in the hydrocarbon chains found in both paraffin
and diesel oil. 1]

(i)  Name the fraction which contains the hydrocarbon with a boiling point of 69°C. [1]
(iii)  Name the fraction which has the largest boiling point range. [1]

(iv)  Apart from carbon, name the other element present in all hydrocarbons. 1]

10
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(b)

Plastics have replaced cast iron for making underground gas pipes.

Apart from cost, suggest three advantages of using plastics for underground gas pipes.

3]

11
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5. (a) The apparatus below was used to show the electrolysis of water. o

G W 400

gas that re-lights a glowing splint

gas that ‘pops’ with a lighted splint

water
/

®0O

Describe what the experiment tells you about water. [2]

12
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(b) Methane burns in air forming carbon dioxide and water. This reaction is represented by o
the symbol equation:
.'ézéézé.. ' i % : -

Choose the letter, A, B, C or D, which represents the products of this reaction. [1]

A B

C D
Letter ...

3
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Examiner
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6. (a) A pupil investigated the mass of copper formed when magnesium powder was added to o

copper(ll) sulfate solution.

stirrer

50 cm?3 copper(ll)

sulfate solution \ [

magnesium powder b

The results below show the mass of copper formed when different masses of magnesium
powder were added to 50 cm? of copper(ll) sulfate solution.

copper powder

Mass of magnesium added (g) Mass of copper formed (g)
0 0
0.5 1.3
1.0 2.6
1.5 4.0
2.0 5.3
25 6.7

(i) Plot the results from the table on the grid opposite and draw a suitable line.
Two points have been plotted for you. [3]

14
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7.0
6.0
5.0
4.0
Mass of
copper
formed
)
3.0
2.0
X
1.0
0 *
0 1.0 2.0 3.0
Mass of magnesium added (g)
(i)  Use the graph to find the mass of magnesium needed to form 5.0g of copper. [1]
Mass of magnesium = ... g
(i) Copper is obtained by filtering and then washing. State what else must be done to
the copper before weighing. [1]
(iv) Complete the equation for the reaction taking place by adding the symbols/formulae
of the products. (1]
Mg + CuSO, ———— . F e

15
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Examiner

|
(b) When copper is added to a colourless silver nitrate solution a grey solid and a blue solution o

are formed.

Use this and the information in part (a) to place copper, magnesium and silver in order of
reactivity.

Explain your reasoning. 2]

Most reactive

Least reactive

EXPIANGTION e

16
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7. (a) The following diagram shows an outline of the Periodic Table.

The letters shown are NOT the chemical symbols of the elements

A B
C D
E
(i) Give the group and period of the element labelled C. [2]
(€17 0101 o TN Period ...
(i) Give the letter of the element which has both metallic and non-metallic properties.
Give the reason for your choice. 2]
Letter .
REASON ...
(b) (i)  The chemical formula of aluminium nitrate is AI(NO;),. Give the number of nitrogen
atoms in the formula AI(NO,)s. 1]
(i) Give the chemical formula of lithium carbonate. 1]

17
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[
8. The bar charts below show the melting points and boiling points of Group 7 elements. o

300

250

200

150 N melting point

100 LI boiling point

50

Temperature 0
(*C)

=2

C
=

-50

—100 4

—150 4

—200 4

—250 [T
Group 7 element

Use the information in the bar charts to answer parts (a)-(d).

(a) Describe the trend, if any, in the melting point going down the group. 1]

(c) Using the same key, draw bars on the grid above to predict the approximate values for the
melting point and boiling point of astatine. [2]

(d)  Give the name of the element which is liquid at —70 °C. [1]

18
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9. (a) The diagram below shows an electrolysis cell used in the extraction of aluminium.

crust
anode

02 o

cathode — 02~ AP 0> 07" aluminium oxide

APT AR ARt o2 1
- A A o [
e

(i) Give the state (solid, liquid or gas) of the aluminium oxide during this process. [1]

(i) Explain the movement of AI®* and 02" ions during the process. [3]

(b) State one property of aluminium that is unusual compared to most other metals.
Give a use which relies on this property. [1]

Property

20
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(c) Scandium is added to aluminium alloys to increase their strength. o
The graph below shows the relative strength of aluminium alloys, A-D, with and without
added scandium.
Give the letter of the aluminium alloy where the relative strength is increased by 100 %
when scandium is added. Use data from the graph to explain your choice. [2]
Letter ..o
REASON e
alloys without scandium - alloys with scandium
100 ]
80 m
60 m
Relative ]
strength N
40 =
20 =
0+ —
A B C D
Aluminium alloy
7
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10. Describe the benefits and drawbacks associated with the recycling of plastic household waste.
[6 QWC]

END OF PAPER
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Question
number

Additional page, if required.
Write the question number(s) in the left-hand margin.
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FORMULAE FOR SOME COMMON IONS

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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