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Answer all questions.

(a) The flow diagram below shows the stages in the Contact Process.

Stage 1 Stage 2 Stage 3
element A > sulfur dioxide > sulfur trioxide >
dissolved
burned heated over in concentrated 'y
1n air catalyst B sulfuric acid and
at 450°C then diluted
acid C
(i) Give the name of
I element A, o [1]
IT  catalyst B, o (1]
III  acid €. e 1
(i)  Write a balanced symbol equation for the formation of sulfur trioxide, in stage 2.
[3]
....................................... + fr—

(b) A few drops of concentrated sulfuric acid were added to some crystals of hydrated
copper(II) sulfate, CuSO,.5H,0.

b concentrated sulfuric acid
0
hydrated copper(II) sulfate

Describe two changes in the appearance of copper(Il) sulfate as it is dehydrated. [2]
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Examiner

only

4493
020003



Enzymes are catalysts produced by living cells. The enzyme catalase is found in both animal
and plant cells. Catalase breaks down hydrogen peroxide into water and oxygen.

Some pupils were given samples of apple, carrot, potato and liver. They were asked to investigate
the effect of these substances on hydrogen peroxide solution.

1g of each substance was added separately to 50cm? of hydrogen peroxide solution and the

volume of oxygen formed was recorded every 10 seconds. The diagram below shows the
apparatus used.

52

gas syringe

oxygen

50 cm? hydrogen peroxide solution and 1g of apple

The table below shows the results recorded by the group.

Time (seconds)
Substance

0 10 | 20 | 30 40 50 60

apple 0 10 | 17 | 23 26 | 27 | 27
Volume of oxygen carrot 0 0.5 1 1 1 1 1
3
formed (em”) potato o 21461 78] 9

liver 0 29 | 43 | 49 50 50 50

The results for the apple, carrot and potato have been plotted on the graph opposite.

© WJEC CBAC Ltd. (4493-02)
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(a)  Plot the results for liver on the grid and draw a suitable line. [3]
(b)  Apart from using the same mass of each substance and the same volume of hydrogen
peroxide solution, state one other way you would try to make the investigation a fair
test. (1]
(¢) Assuming it is the presence of catalase that is responsible for the decomposition of
hydrogen peroxide, give one conclusion that can be drawn from the results. [1]
(d)  Describe the chemical test you would carry out to show that the gas formed is oxygen.

(1]
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Examiner
I
3. (a) The flow diagram below shows some reactions of ethanoic acid, CH;COOH. o
sodium ethanoate solution
and carbon dioxide
white solid A 4
dilute ethanoic acid
magnesium Y
colourless solution B
and hydrogen
(1) Name white solid A. s [1]
(1)) Name colourless solution B. ..., [1]
(b)  Dilute ethanoic acid reacts with magnesium less vigorously than dilute sulfuric acid of
equal concentration.
Give the reason for this difference in behaviour. [1]
(¢)  Ethanoic acid is formed when an alcoholic drink such as wine is left exposed to the air.
Give the name of the compound in wine which turns into ethanoic acid. [1]
4
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4. Write an account of your understanding of the fire triangle and its use in fire fighting.

In your answer you should explain how the fire triangle gives rise to three different methods of
fire fighting and give an example of each. [6 QWC]
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5.

Ethanol, C,H;OH, can be formed from glucose, C;H;,0O4, by the process of fermentation using
yeast.

(a)  Give two conditions necessary for this process to occur. 2]
CONAILION 1 ........oooooooeoeeeeeeeee e
CONAITION 2 ........ooooooeoeeeeeeeeeee oo

(b)  Balance the symbol equation below which represents the process. [1]

(¢) Name the separation method used to
(1) recover the yeast, ... [1]
(i) obtain ethanol from the miXture. ... [1]
(d)  Ethanol is a biofuel alternative to petrol and is widely used in cars in Brazil.

Give one advantage of using ethanol rather than petrol to fuel cars. [1]

© WJEC CBAC Ltd. (4493-02)
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6.

(a) The flow chart below outlines the stages involved in the preparation of limewater from
limestone.
Stage 1 Stage 2 Stage 3
roast for add a few drops add
20 minutes of water excess water
hgl;ét(o)ne > quicklime > slaked lime
3
Y
limewater
(1)  Write a balanced symbol equation for the reaction taking place in stage 2. [3]
................................................... L O
(i)  Give the stage in the flow chart which
I isextremely exothermic, [1]
Il demonstrates thermal decomposition. (1]

(i1 Describe a simple test you would carry out to show that limewater is formed in
stage 3. Include the result of the test. [1]

(b) Limestone is an important raw material obtained by quarrying. There are advantages
and disadvantages associated with limestone quarrying.

In your opinion do the advantages of limestone quarrying outweigh the disadvantages?
Give two reasons to support your answer. 2]

Opinion (Yes 0r NO) ..o,

Reasons to support your opinion

Examiner

only
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7.

Organic substances are arranged in families of compounds with similar properties.

(a) The table below shows the first four members of two families of organic compounds,

(b)

alkanes and alcohols.

10

Alkanes

Alcohols

methane CH,

methanol CH,OH

ethane C,Hg

ethanol C,H;OH

propane C;Hg

propanol C;H,OH

butane C,H,,

butanol C,H,OH

The general formula for members of the alkane family is C H,, ,,.

Give the general formula for members of the alcohol family.

Isomers are compounds which have the same molecular formula but different structural

formulae.

Propanol has two isomers. Draw the two positional isomers of propanol.

(2]

Isomer 1

Isomer 2

© WJEC CBAC Ltd.
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(¢)  Another family of organic compounds is the alkene family.

Complete the table below.

[2]

Name Molecular formula Structural formula
H H
ethene C,H, CcC=C
H H
C3Hg

© WJEC CBAC Ltd.
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8. (a) The flow charts below show tests carried out on compounds A, B and C and the results
of those tests.

The compounds were known to include some of the following ions.

NH,* Ca*t Cu** K Na* CI- Br~ I° SO42_ C032_
add sodium hydroxide
solution and warm ) o
mixture, test gas add dilute nitric
] given off with acid followed by silver
pungeqt smelling| damp red litmus paper nitrate solution white
gas given off, - compound A > precipitate
turns damp red formed

litmus paper blue

yellow

flame test

add dilute hydrochloric
acid, bubble gas given off

coloured
flame

green

<

flame test

compound B

into limewater

gas given off
turns limewater
milky

coloured
flame

<

© WJEC CBAC Ltd.
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Use the information to give the chemical formulae of compounds A, B and C.

(b)

[3]

Aqueous iron(IIl) ions form an orange-brown precipitate when mixed with aqueous
sodium hydroxide.

Give the letter A, B, C, D or E for the ionic equation which correctly represents this

reaction.
A

B

C
D
E

Fe’* + OH
Fe’* + OH-
Fe** + 30H-
Fe** + 30H-
Fe’*; + OH-

© WJEC CBAC Ltd.
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Fe(OH)
Fe,OH
Fe(OH),
Fe;(OH)
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A food scientist was asked to check the quality of a bottle of vinegar. Vinegar contains ethanoic
acid, CH;COOH.

The apparatus shown was used to find the concentration of ethanoic acid in the vinegar.
Dilute sodium hydroxide of concentration =)
0.1 mol/dm? was added a little at a time to 25cm?
of vinegar until the indicator changed colour.
The procedure was carried out three times.

7

dilute sodium hydroxide

TTTTTT]TY

Runl | Run2 | Run3

/

Volume of sodium hydroxide
added (cm?) 25.2 24.8

25cm? of vinegar
and indicator

(a) Calculate the mean volume of sodium hydroxide needed to neutralise 25cm? of vinegar.

© WJEC CBAC Ltd. (4493-02)
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(b)  Ethanoic acid reacts with sodium hydroxide solution according to the equation below.
CH,COOH + NaOH ——> CH;COONa + H,0

Using the mean volume of sodium hydroxide from part (a), calculate the concentration
of the ethanoic acid in mol/dm?3. [3]

Concentration of ethanoic acid = ... mol/dm3

(¢) Thelabel on the vinegar bottle states that it contains 5 g of ethanoic acid, CH;COOH, in
100cm? vinegar.

AMH) =1 A0C)=12 A4(0)=16

(i) Calculate the relative molecular mass, M,, of ethanoic acid. [1]

(i)) Using your answers to parts (b) and (c¢)(i) show whether the information on the
label is correct. [2]

Examiner
only
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10. The diagram and equation below outline the manufacture of ammonia by the Haber process.

nitrogen
N,

hydrogen
H,

Explain the choice of temperature and pressure used in the process and why it is necessary to

use a catalyst.

© WJEC CBAC Ltd.

400-450°C

200 atmospheres
iron catalyst

N, + 3H, == 2NH,

END OF PAPER
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[6 QWC]
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FORMULAE FOR SOME COMMON IONS

19

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP* Bromide Br
Ammonium NH,* Carbonate CO,”
Barium Ba?* Chloride Cr
Calcium Ca?* Fluoride F~
Copper(II) Cu** Hydroxide OH™
Hydrogen H* Todide I
Iron(1I) Fe?* Nitrate NO;~
Iron(I1I) Fe* Oxide o*
Lithium Li* Sulfate S0
Magnesium Mg
Nickel Ni?*
Potassium K"
Silver Ag®
Sodium Na*
Zinc Zn**
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