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Section A

Candidates are to answer ALL questions in Section A.

(8]

(1]
(1]

1. Use the information in the chart to answer this question.
green solid acid react blue liquid gas
A C to form solution E ¥ F
\
aclilon add barium nitrate bubble tlé;gh
of Iieat solution ;me-water
\
black solid white precipitate white precipitate
B D G
(a) (i) Identify the following substances from A to H.
green solid A
black solid B
acid C
white ppt. D
blue solution E
gas F
white ppt. G
liquid H
(b) Gas F is bubbled through a mixture of water and Universal Indicator. The
Universal Indicator turns orange.
Suggest the
(i) pH of the new compound;
(if)  formula of the new compound formed.
Total marks [10]
582124 [Turn over



2. The diagram shows a zinc bar placed in copper(Il) nitrate solution undergoing a
redox reaction.

—— zin¢ bar

——+— copper(Il) nitrate

(a) (1) Describe ONE observation in the experiment which indicates that a
chemical reaction is taking place.

‘ [1]

(i)  Write a balanced equation for the reaction taking place in the diagram.

(2]

Iron rusts in the presence of oxygen and water. The simple version of the chemical
reaction could be written as

4Fe + 30, — 2Fe, 0,
(b) Name the substance which acts as an oxidizing agent.

(1]

(c) The Alaskan oil pipeline has zinc bars attached to it to prevent rusting of the
steel pipeline.

Explain in terms of electrons how this is achieved.

(1]

582124
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(d) The oxidation number of chromium can vary from compound to compound,
resulting in chromium compounds with strikingly different colours.

State the oxidation number of chromium in CrClz.

(1]

Sodium azide (NaN,) is the chemical that produces nitrogen gas to inflate the air bag
in cars. Immediately after an accident or collision, the sodium azide in the air bag
decomposes into nitrogen gas and sodium, the sodium immediately reacts with
iron(III) oxide to form sodium oxide and iron.

(e) (i) The chemical equation for one of the reactions is given. Balance this
redox reaction.

NaN,(s) — N,(g) + Na(s) (1]

(11)  Calculate the mass of sodium azide required to produce 45 dm? of
nitrogen gas at r.t.p.

[3]

Total marks [10]
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3. A chemistry student was asked to verify the advertised concentration of lye (sodium
hydroxide) in a locally sold container of drain cleancr. The student accurately
measured 25.00 cm® of the drain cleaner and placed it in a 250 cm® beaker. The
student added a few drops of neutral litmus solution indicator to colour the lye
solution. The student used hydrochloric acid, concentration 2.0 mol/dm?, to find out
the concentration of the lye.

Figure A shows FOUR pieces of glassware used to verify the concentration.

r.i‘('l
|
= 0
e
= o
=
=»
- 0
t 5 ——
= =
~—
Fig. A
(a) Name the apparatus

(i) used to transfer the lye to the beaker;

(ii)  which contains the hydrochloric acid. 2]

(b) The litmus changes colour when the last drop of 20.0 cm® of the 2.0 mol/dm?
hydrochloric acid is added to the lye solution.

(i) Calculate the number of moles of hydrogen ions present in 20.0 cm?®
of 2.0 mol/dm? hydrochloric acid.

(1]

582124



(ii)  Calculate the concentration of sodium hydroxide in mol/dm?® in
25.0 cm?®,

[2]
(c) The same test was carried out using 2.0 mol/dm? of sulfuric acid.

(i) Find the volume of sulfuric acid needed to neutralize 25.0 cm® of the
lye solution.

[1]

Explain your answer.

(2]

(ii)  Write a balanced equation for the reaction in (c)(i).

(2]

Total marks [10]
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4. The diagram shows the Ostwald process for the production of nitric acid.

(a)

(b)

582124

oxidation F/’ walter
chamber
| waste
N o gases
NO o
Z
(]
' 5 quartz
o . pieces
/'V +
Pt. gauze o
p
ol
T r":—v nitric acid

1 vol NH, absorption
+ 8 vol O, YavieE P
corniverter

(i) State what part the platinum(Pt) plays in the reaction.

(1]

(i)  Explain why the platinum used is in a gauze form instead of a sheet.

(1]

Calculate the oxidation number of nitrogen for each of the two oxides inside
the oxidation chamber.



(c) An accident at the factory allowed some of the gases in the oxidation
chamber to escape, causing pollution of the air.

) Use a chemical equation to show the reaction of one of these gases
with naturally occurring substances in the atmosphere.

(2]

(i)  Use your answer in (c)(i) to describe ONE effect of this pollutant on
the environment.

[1]

Most of the nitfic acid made by the Ostwald process is used to make salts for use
elsewhere.

(d) (i) State the main use for these salts of nitric acid.

[1]

(i)  Explain what happens if these chemicals are allowed to leak into a
lake or river.

(2]

Total marks [10]
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Section B

Answer any TWO questions in the answer booklet provided.

Some industrial processes use reversible reactions that do not produce 100% yields.
Two such reactions lead to the production of sulfuric acid and ammonia.

(a)

(b)

(i) Name the TWQO industrial processes used to produce sulfuric acid and
ammonia. [2]

(ii)  Name the raw materials and their sources used in each process. [4]

(iii)  Write the reversible reaction that is part of each process including the
state symbols and a symbolic representation of the energy change that
takes place. (4]

Choose one of the reversible reactions from part (iii). Use Le Chatelier’s

Principle to state and explain the effect on the concentration of the reactants

at equilibrium if

(iv)  the temperature is increased;

(v) one of the products is removed. (4]

One of the uses of ammonia is the manufacture of nitric acid which when

used with more ammonia can form ammonium nitrate. The solid form of this
salt can be obtained by evaporating away the solvent. The reaction is:

NH,(g) + HNO,(aq) — NH,NO(s)

(i) Calculate the mass of solid that would be produced from exactly
30000.0 cm? of ammonia measured at r.t.p. [3]

In another reaction, under the same conditions, 9.03 X 10%* molecules of

nitric acid reacted with ammonia. The same mass of ammonium nitrate was
produced.

(i)  Use Avogadro’s constant to calculate the number of moles of HNO,
present. (2]

(iii) Compare your answers in (b)(i) and (b)(ii) and state why the same
mass of solid is produced. [1]

Total marks [20]
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6. Some students performed two experiments using equal masses of calcium. In one
experiment 0.2 grams of calcium was added to excess water and in the second
experiment 0.2 grams of calcium was added to excess dilute hydrochloric acid. The
volume of hydrogen produced in each experiment was measured at regular intervals
and recorded in the form of a table. All gas volumes are measured at r.t.p.

time/s

10 | 20 | 30 | 40 | 50 | 60 | 80 | 90 | 100 | 110

using H,0/cm®

volume of hydrogen produced

6 12 | 20 [ 29 | 40 | 54 | 88 [ 109 [ 119 | 120

volume of hydrogen produced

24 | 50 | 80 | 100|116 | 120|120 ) 120 | 120 | 120

using HCl(aq)/cm?

(a) (i) Using the data in the table, plot two'fgraphs of volume of hydrogen
against time on the same axes. [8]

(it)  Use your graph to determine the volumes of hydrogen produced in

each experiment at 70 s. [2]

(iii)  State which of the reactions was most rapid at the start. [1]

(iv) In a third experiment a more concentrated acid was used. Predict,
without calculating, a volume of hydrogen that would be produced

with the same mass of calcium in 30 seconds. [1]

(b) (1) Write a chemically balanced equation for the reaction between
calcium and water. [2]

(ii) The mass of calcium used in each experiment is 0.2 g. Use your

equation in (b)(i) to calculate the mass of calcium that remain
unreacted in water at 20 s. [3]

(c) Universal Indicator was added to the two solutions remaining after all the gas
has been given off from the two experiments. Students observed the colour
green in one and blue in the other.

Write the TWO formulas of the products in the solutions and explain the
reasons for the colours. [3]

582124
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P (a) These structures of molecules represent two isomers labeled X and Y of a
homologous series.

~H
H H H H H i
. H—C—H
H— € —i§ — C—Cx_
[ B BN k
H H H H
X Y

(i) Identify the functional group and name the homologous series to
which these substances belong. [2]

(i1)  State three similar characteristics of these TWO isomers. [1]

(b) Esters are common in plants and are responsible for distinctive flavours and
scents. The flavour of pineapple is caused by ethylbutanoate.

(1) Write the formulas of TWO chemical compounds that react to form
ethylbutanoate. [2]

(1)  Write a word equation for the reaction. [2]

(c) When ethene reacts with H, under the proper conditions, the double bond is
broken and hydrogen atoms are added to produce an alkane.

1) Draw the structural formulas of ethene and of the product of its
reaction with hydrogen. [2]

(ii)  Name the type of reaction taking place in (c)(i). [1]

582124
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(d)

(e)

—_] -

PVC is used to make pipes, bubble wraps, insulation for cables and
automobile parts. It is made from the monomer shown.

H
|
= e
|

Iz —0— =

Cl

(i) Draw a portion of the PVC molecule to show the combination of
3 molecules of the monomer. [2]

(i)  Name the type of reaction that takes when PVC is formed. [1]
This mathematical question is about substances extracted from plants.

@) A sample of an unknown compound with a mass of 0.2370 g is
extracted from the roots of a plant. Decomposition of the sample
produces 0.0948 g of carbon, 0.1264 g of oxygen and 0.0158 g of
hydrogen.

State the percentage composition of carbon, hydrogen and oxygen in
the compound. [3]

(i)  Use the percentage composition determined in (e)(d) to find the
empirical formula of the compound extracted from the roots of the

plant. [2]

(i) Two chemical compounds A and B in the plant have the same
empirical formula as in (e)(ii) but their molecular formulas are
different.

Find the molecular formulas of the two compounds if their relative
molecular masses are 150 and 180 respectively. [2]

Total marks [20]
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