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1.

Answer all questions.

One method of preparing a salt is by reacting a base with a dilute acid. The information below
shows the stages a pupil follows to make a salt.

dilute sulfuric acid

copper(ll) oxide
copper(ll) oxide

—> —>

?/ S——

blue copper(ll)
sulfate solution

Add copper(ll) oxide Leave the blue solution
to warm dilute sulfuric at room temperature for
acid until all the acid a few days.

has been used up,
stirring continuously.

Stage 1 Stage 2 Stage 3

Use the information in the diagrams to answer the following questions.

(@) State what the pupil can see when all the acid has been used up. 1]
(b) ........ (I) ....... N ametheprocessusedmstagez .............................................................................................. [ 1]
) Name th subtance emoved g e 3, 0
@ () Give e e ofthe base usad i s sxperiment 0
() Givethe i ot sl formad s sxpariment 0
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2.

Wood burning stoves are popular. They are used instead of oil or natural gas to heat homes.
The diagram below shows the main products produced when wood burns.

(@

(b)

chimney

Main products

carbon, carbon dioxide,
sulfur dioxide and water vapour

burning wood

Name the gas in the air that is needed for wood to burn. 1]
Choose from the list of the main products produced when wood burns:-

e the substance which causes acid rain, ...

o anelement. . [2]

Most scientists believe that increasing carbon dioxide levels in the atmosphere causes
global warming. Explain why using wood as a fuel is said to be carbon-neutral. [3]

Examiner
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(@) The box below contains some properties of aluminium.

low density resists corrosion

good electrical conductor good thermal conductor

Window frames can be made from several materials including aluminium and iron.
Choose one property from the box which makes aluminium a better material than iron for
making window frames. Give a reason for your answer. [2]

Property

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

oxygen ?

o

molten
aluminium oxide

0 0079
000 ¢
o 00 9
000 ¢
0 00 9
000 g

(i) Which negative ion is attracted to the positive electrode? ... 1]
(i)  Write a word equation for the total reaction which is happening. [1]
 — +

(i) The temperature of the electrolysis cell is about 1000°C. The melting point of
aluminium is 660 °C.

Give the state (solid, liquid or gas) of the aluminium in the cell. [1]

Examiner
only
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Examiner
4. Seawater is an important raw material from which many different substances can be obtained. on
The table below shows the concentration (measured in g/kg of seawater) of the most plentiful
ions found in seawater.
lon Concentration
(g/kg of seawater)
lithium 0.000174

fluoride 0.0013

sodium 10.77

magnesium 1.29

chloride 19.35

potassium 0.399

calcium 0.412

bromide 0.000067
iodide 0.0000005 3
Use the information in the table to answer the following questions.
(a) (i) Name the two most plentiful ions in seawater. [1]
.......................................................................................... AN
(i) Give the chemical formula of the compound formed from these ions. 1]
(b) Both chlorine and iodine were once obtained from seawater. Suggest why it is too
expensive to use seawater as a source of iodine. [1]
3

© WJEC CBAC Ltd. (4462-01) Turn over.
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Examiner
|
5. (a) The table below shows information about some of the fractions obtained from crude oil. o

. Boiling point range Number of carbon atoms
Fraction (°C) in the hydrocarbons
petrol 40-100 C,4-Cys
naphtha 100-150 C+-Cyy
paraffin
(kerosene) 150-250 Cy1-C1s
diesel oll
(gas oil) 250-350 C15-Cyg

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

(i) Pentane is a hydrocarbon found in crude oil and has the formula C5H;5.
Suggest a value for the boiling point of pentane. [1]

(i) Give the number of carbon atoms in the hydrocarbons found in both the paraffin
and diesel oil fractions. [1]

(iii) Give one piece of information from the table which shows that each fraction is a
mixture. (1]

(b) Propane, C3Hg, is a hydrocarbon that burns in air forming carbon dioxide and water.

One more step is needed to balance the symbol equation that represents this reaction.

Begin the last step by calculating the total number of oxygen atoms shown on the
right hand side of the equation. 1]

Number of oxygen atoms = ...

© WJEC CBAC Ltd. (4462-01)



(c) Choose from the box below. What is the term used for the process of breaking down long-

chain hydrocarbons into smaller more useful ones? [1]
cracking polymerisation reduction neutralisation

© WJEC CBAC Ltd. (4462-01) Turn over.
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The graphs below show the results of research on the effect of water fluoridation on the teeth of
children aged 12 years in the United States.
(DMFT = number of decayed, missing or filled teeth)
100 5.0
90 4.5
80 4.0
. mean DMFT
N
70 3.5
N\
N\
N\
\
AN
60 3.0
\
Percentage (%) \ P e m R
of children R A= Mean
drinking 50 T \ 25 OMET
fluoridated PP sl
water o? EEE \
L7 % drinking 8
Brie fluoridated
40 water \ 2.0
\
\
30 15
\
\
20 1.0
10 0.5
0 0
1967 1972 1977 1982 1987 1992
Year
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@

(b)

Use the graph. Find the decrease in the mean DMFT between 1967 and 1992. 1]

Decrease in the mean DMFT = ...
“Fluoridation of drinking water is responsible for the decrease in tooth decay among
12 year-olds.”

Does the evidence from the graph support this statement? Give a reason for your
answer. (1]

Give two reasons why some people do not agree with the fluoridation of drinking water.

[2]

Reason 1

Reason 2

© WJEC CBAC Ltd. (4462-01) Turn over.
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Examiner

|
(@ The apparatus below is used to break down water into hydrogen and oxygen using an o
electric current.

(
Coe W 50

oxygen

hydrogen

water

®0O

(i)  Name this ProCesS. ...

[1]

(ii) The table below shows the total volume of hydrogen formed over 10 minutes.

Time (minutes) 0 2 4 6 8 10

Volume of hydrogen (cm?) 0 4 8 12 | 16 | 20

I Plot the results from the table on the grid opposite and draw a suitable line.
Label this line ‘hydrogen’. [2]

I Draw a second line on the grid to show the volume of oxygen that would be
collected during the same 10 minutes. 2]
Label this line ‘oxygen’.

© WJEC CBAC Ltd. (4462-01)




11

20

18

16

14

12

Volume of
hydrogen
(cm?)

=

0

0 2 4 6 8 10

Time (minutes)

(b) Hydrogen burns in air forming water. This reaction is represented by the following symbol
equation.

Use this and the key below to complete the equation in the form of a diagram.

[2]

OO hydrogen gas (H,) @ oxygen gas (O,)

> v OO0 ——
o0

Examiner
only
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8.

(@) The table below shows some properties of three elements in the Periodic Table.

Element Melti(rlgC)point Boili?ogC?oint Appearance Matl)lﬁﬁlbel’? or cgéz(ﬂltﬁlw
aluminium 660 2519 shiny solid malleable good
silicon 1414 3265 shiny solid brittle semiconductor
phosphorus 44 280 white solid brittle poor

How does the information in the table show that silicon is difficult to classify as a metal or
a non-metal? (2]

(b) Give the symbol of the element which is found in Group 2 and Period 3 of the Periodic
Table. 1]

(c) (i) The chemical formula of copper(ll) nitrate is Cu(NO;),. Give the number of nitrogen
atoms in the formula Cu(NO,),. [1]

(i) Give the chemical formula of silver oxide. [1]

(d) Nano-scale silver particles are added to socks to reduce the effects of smelly feet. Recent
research has found that these particles can easily leak into waste water during washing.

(i) State the property of nano-scale silver particles that makes them useful in socks.

.................................................................................... 1]
(i)  Why are some scientists concerned about nano-scale silver particles entering
waste water? [1]

Examiner
only
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9. (a) The graphs below show the melting points and boiling points of Group 2 elements. o

1400 3000
1200 -
1000 -
Melting . | Boiling 2000
point point
(°C) 600 - (°C)
400 1000+ -t 1
200 -
0 1 0 T T T T
Be Mg Ca Sr Ba Be Mg Ca Sr Ba
Group 2 elements Group 2 elements

Use the information in the graphs. Describe the trends, if any, in the melting point and
boiling point of Group 2 elements. [2]

MEIEING POINT ........ooooooioio oo

(b) The table below describes the reactions of Group 2 elements when added to cold water.

Group 2 Element Reaction when added to cold water
beryllium no reaction
magnesium very slow reaction
calcium fairly vigorous reaction
strontium very fast reaction

Barium lies below strontium in Group 2. How would you expect barium to react with cold
water? Give a reason for your answer. [2]

© WJEC CBAC Ltd. (4462-01) Turn over.
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10.

@

Iron is extracted in the blast furnace. Iron ore, limestone, coke and hot air are the raw
materials.

iron ore,

limestone
and coke

l

> waste gases

hotair ——"— <«— hot air

P > slag
/
iron <

(i) Give the reason for adding each of the following to the furnace:

| coke; 1]
Il limestone. (1]
(i) | Balance the symbol equation that represents the main reaction occurring in
the furnace. 1]
Fe,O; + cO — Fe + CO,

Il Give the chemical name of the substance which is reduced in the furnace.

[1]

© WJEC CBAC Ltd. (4462-01)
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(b) The graph below shows how the tensile strength of iron alloys changes with the percentage
of carbon present.

800

700

.

600

T—

J

500

—
/
'4

Tensile strength 409 AN
(MPa) /

3001/

/

200

100

0

0 05 10 15 20 25 30 35 40

Percentage of carbon present (%)

() How does the tensile strength change as the percentage of carbon present
increases? 2]

(i) The table below shows the percentage of carbon present in some iron alloys.

Percentage of carbon

Alloy of iron present in the alloy (%)

wrought iron 0.1
mild steel 0.3
high-carbon steel 0.9
cast iron 3.6

Use the information in the table and the graph. Name the alloy which has the lowest
tensile strength. [1]

Examiner
only
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11. Explain why plastics have replaced traditional materials such as iron, glass and wood for making
many everyday things. Give examples in your answer. [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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