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1.

Answer all questions.

(@) The key below represents atoms of some elements.

O O O

nitrogen, N hydrogen, H oxygen, O

(i) Use the key to draw a diagram representing a molecule of nitrous oxide, N,O.

(i)  Use the key to give the chemical formula for the following molecule.

FOrmula ..o,

(b) The box below shows the symbols and formulae for some gases.

co, 0, He CH, Ne Yo

Choose from the box
(i) twoelements, . and ...
(i) twocompounds. ... and ...
(c) The chemical formula of nitric acid is HNO;.
(i) State how many nitrogen atoms are present in the formula, HNO;.

(i)  Give the total number of atoms shown in the formula. ...

[1]

[1]

(1]
(1]

[1]
(1]
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Examiner
[
(d)  You can refer to the table of common ions to help you answer parts (i) and (ii). o
(i) Give the formulae of the ions present in the compound MgCl,. [1]
Positiveion ... Negative ion ...
(i) Give the chemical formula for sodium hydroxide. [1]
8
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2.

Iron is extracted from iron ore in a blast furnace.

iron ore, limestone and coke

__» Waste gases

hot air — -<— hot air
WQ ~
molten slag
—I ™ molten iron
(a) Draw a line to link the raw material to its use in the blast furnace. 2]

Raw material Use

iron ore source of iron

limestone acts as a fuel

coke removes impurities

(b) Coke contains the element carbon. Carbon reacts with oxygen in the air forming carbon
dioxide. Write a word equation for this reaction. 1]
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(c) The equation below shows the formation of iron in the blast furnace.

A
\
iron oxide carbon monoxide iron carbon dioxide

/

B

Give the letter of the arrow which shows reduction taking place. Give a reason for your
choice. [2]

(d) Ironis used to make steel. Steel is an example of an alloy.

compound element mixture

Choose the term used to describe an alloy from the box above. 1]
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3. Apupil used the apparatus below to carry out an investigation. He wanted to find the temperature
change which occurs when dilute hydrochloric acid reacts with dilute sodium hydroxide solution.

thermometer

N\
polystyrene cup \

beaker \

N

1. Thepupilmeasured 50 cm3 of sodium
hydroxide solution into a polystyrene
cup. He used a measuring cylinder
to do this.

2. He then added 80cm3 of acid,
10cm3 at a time. He recorded the
temperature each time.

/— 50cm? sodium hydroxide solution

Volume of acid added (cm?) Temperature (°C)

0 21.0

10 227
20 24.0
30 251
40 26.0
50 26.5
60 26.0

70 25.0
80 24.0

(a) Plot the volume of acid added against the temperature. Draw a suitable line. Use the grid

opposite for your graph.

(3]
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Temperature

(°C)
27.0
26.0
25.0
24.0
23.0
22.0
21.0
20.0
19.0

0 10 20 30 40 50 60 70 80

Volume of acid (cm?)
(b) Use the graph to find the

(i) maximum temperature rise during the experiment, ... °C [1]

(i)  volume of acid needed to neutralise all the alkali. ... cm?® 1]
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Examiner
[
(c) Itis important to reduce heat lost during this experiment. State how the amount of heat o

lost was reduced during the experiment. Suggest what else could be done to reduce heat

lost if the experiment was repeated. [2]
(d) Choose a term that could be used to describe this reaction from the box below. 1]
combustion exothermic endothermic oxidation

© WJEC CBAC Ltd. (4462-01)



4. A pupil investigated what happens when a piece of shiny magnesium ribbon is added to copper
sulfate solution. The apparatus was set up as shown below. The mass was recorded at the start
and again after one hour.

bung

blue copper
sulfate solution
colourless

shiny — solution

magnesium ribbon

orange-brown
///// g

solid
0
80.69g
At the start After 1 hour
(@ Complete the word equation:
magnesium + copper sulfate ————— F o
(1]
(b) Choose the name given to this type of reaction from the box below. 1]
combustion corrosion displacement electrolysis
(c) Puta tick (V) in the box next to the mass of the beaker and contents after 1 hour.
more than 80.6¢g equal to 80.6¢g less than 80.6g
Give the reason for your choice. 2]

(d) The experiment was repeated using sodium sulfate solution instead of copper sulfate
solution. No reaction took place.

Put the metals copper, magnesium and sodium in order of reactivity. 1]
Most reactive ...

LeasSt reacCtiVe ...

Examiner

only

© WJEC CBAC Ltd. (4462-01) Turn over.

4462
010009



10

5.

@

The pie chart below shows sources of sulfur dioxide in the UK.

other

transport industries

3%

iron and steel
manufacture
12%
power stations
65%

domestic and
commercial
6%

Industrial sources of sulfur dioxide include power stations, iron and steel manufacture
and other industries. Calculate the total percentage (%) of sulfur dioxide from industrial
sources. 1]

Total percentage from industrial sources = ................... %
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11

(b) The graph below shows the total sulfur dioxide emissions in the UK between 1970 and
2012. International targets for sulfur dioxide levels are also shown (e).

7.0
\
6.0
5.0 =
Sulfur dioxide 4 ¢ i
(rim:zilggf N " International
tonnes) 3.0 target_s f(_)r
INENEEE sulfur dioxide
A levels
2.0 \
=
\. g
1.0 o ‘ .
0
1970 1980 1990 2000 2010
Year

(i) Give two conclusions that describe sulfur dioxide emissions in the UK between
2000 and 2012. Use the information in the graph. [2]

(i) The generation of electricity in power stations is the main source of sulfur dioxide.
Suggest an explanation for the small peak in sulfur dioxide emission in 1979.  [2]

11
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Examiner
[
(c) Sulfur dioxide emissions produce acid rain. Acid rain causes the pH in lakes and reservoirs o
to decrease.
The graph below shows the change in the pH of a reservoir between 1982 and 2005.
7_
6_
pH N
4
3 T T T T 1
1980 1985 1990 1995 2000 2005
Year
(i) Describe how the pH and the acidity changes between 1982 and 2005. [2]
PH e
ACITIEY oo
(i) The reservoir is a long way from any town and it is difficult to get there.
pH readings were taken daily and used to produce the graph above.
pH meter datalogger and pH sensor pH paper litmus paper
A B C D
Give the letter of the equipment above that you would choose to record and store
the pH of the reservoir several times a day. Give a reason for you choice. 2]
Letter ..
FREOASON ...
......................................................................................................................................................................................... 9
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Examiner
[
6. The following diagram shows an outline of the Periodic Table. o
The letters shown are NOT the chemical symbols of the elements.
A B
D
E
F
(a) Give the letter of the element which is found in Group 0 and Period 2. [1]
(b) Give the letters of the two elements which you would expect to have similar chemical
properties. Give a reason for your choice.
Letters ... and ..o,
JREOASON ........oooooeeeeeeeeeeeeeeeeeeeeeeee e [2]
(c) The table below shows the properties of three elements 1, 2 and 3.
Properties
Element i i il i
Melt"lg Point BO|I|n°g Point Appearance Malleable or brittle
(°C) (°C)
1 1084 2927 shiny brown malleable
solid
2 1414 2900 shiny grey solid brittle
3 115 445 yellow solid brittle
State which of elements 1, 2 or 3 could be element C in the Periodic Table above. Give
reasons for your choice. [2]
....................................................................................................................................................................................................... 5
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Examiner
. . . . . . . only
7. (a) Crude oil can be separated into simpler mixtures, called fractions. Fractions contain

hydrocarbon compounds with boiling points within a similar range.

The graph below shows the boiling points of hydrocarbons containing 1 to 12 carbon

atoms.
250
200
150
100
Boiling
point 50
(°C)

—50-

—100-

—150-

—-200

(i) Give the number of carbon atoms in the hydrocarbon which has the lowest boiling
point. [1]

(i) A company wants to produce a fraction with a boiling point in the range

120-140°C.
Give the number of carbon atoms present in the hydrocarbons found in this
fraction. 1]

(b) Plastic has replaced glass for making some drink bottles.
Give one property of plastic that makes it a more suitable material for making drink bottles.
Do not use cost for your answer. 1]

© WJEC CBAC Ltd. (4462-01)
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(c) The graph below shows the number of plastic drink bottles sold and recycled in the United
States between 1996 and 2008.

70
60
-
AN NN NN A NRRE
Bottles sold -~
50 g
I'
/
/'
40
Number of
bottles
(billions)
30
',I
/

20 7/
10 Bottles recycled R o

0

1996 1998 2000 2002 2004 2006 2008

Year
Calculate the percentage (%) of plastic bottles sold in 2008 that were recycled. [2]
Percentage recycled = ... %
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Examiner
[
(d) State and explain the advantages of recycling plastic. [3] o

© WJEC CBAC Ltd. (4462-01)
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The diagram below shows some reactions of dilute hydrochloric acid.

sodium chloride

alkali C

<

zinc chloride
solution and
hydrogen gas

A zinc

solution

<

dilute
hydrochloric
acid

copper
carbonate

»

blue solution A

Y copper oxide

blue solution A
and
colourless gas B

(@) Name the following substances.
blue sOlUtION A s
colourless gas B ...
alkaliC [3]
(b) Balance the symbol equation for the reaction between zinc and dilute hydrochloric acid.
(1]
Zn + HCI ——— ZnCl, + H,
© WJEC CBAC Ltd. (4462-01) Turn over.
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9.

All water supplies in the UK are chlorinated. Only some are fluoridated.

State why each process is carried out. Outline why some people do not agree with the fluoridation
of drinking water but no one is against chlorination. [6 QWC]

END OF PAPER
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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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