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Chem | Chem | Chem | Chem | Chem | Chem | Chem | Chem | Chem | Chem | Chem
Total 1 3 4 5 6 7 8 9 10 11 12

Total Marks 2320 74 312 155 81 26 256 246 85 296 231 76
% of Marks 2336 3.2 | 134 6.6 3.5 1.1 | 11.0 | 10.5 3.6 | 12.7 9.9 3.3
Topic 14 3 10 7 8 11 4 5 9 12 | 6 13
Rank ALL Papers 4 3 1 6 9 8 11 7 12 | 10 | 13
Rank P3: A* Focus 2 4 5 6 7 8 9 10 | 10 | 12 13
All Syllabus Word Count RANK 2 3 6 4 9 7 10 8 12 | 11 | 13
Topic 14 3 10 7 8 11 4 5 9 1 12 | 6 13
Rank ALL Papers 2 4 5 3 1 6 9 8 11 7 12 (10 | 13
Rank P3: A* Focus 1 2 3 4 5 6 7 8 9 10 10 | 12 | 13
All Syllabus Word Count RANK 1 2 5 3 6 4 9 7 10 8 12 | 11 | 13

Textbook Chapters Mapped To CAIE 0620 Topic Numbers And
Teaching Weeks

Textbook: Complete Chemistry for Cambridge iGCSE 3rd Ed. RM Galagher P Ingram (ISBN: 978-0-19-839914-8)

CAIE Topic | My topic | Textbook PhysC Teaching

ID ID Chapter OrgC? Week# | Topic name

1 Heading - The particulate nature of matter
1.1 1.1 1 5 | The particulate nature of matter
2 Heading - Experimental techniques

2.1 2.1&2 19 1 | Measurement

2.2 Heading - Purity

2.2.1 2.2.1&2 2 2 | Criteria of purity

2.2.2 2.2.18&2 2 2 | Methods of purification

3 Heading - Atoms, elements and compounds
3.1 3.1 3 1 | Atomic structure and the Periodic Table
3.2 Heading - Structure and bonding

3.2.1 3.2.1&2 4 3 | Bonding: the structure of matter
3.2.2 3.2.1&2 4 4 | lons and ionic bonds

3.2.3 3.2.384 4 4 | Molecules and covalent bonds
3.24 4 7 | Macromolecules

3.25 3.25 4 7 | Metallic bonding

4 Heading - Stoichiometry

4.1 4.1 5 9 | Stoichiometry

4.2 4.2 10 | The mole concept

5 - Electricity and chemistry

5.1 5.1 8 7 | Electricity and chemistry

6 Heading - Chemical energetics

6.1 6.1&2 9 9 | Energetics of a reaction

6.2 6.1&2 9 10 | Energy transfer
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CAIE Topic | My topic | Textbook PhysC Teaching

ID ID Chapter OrgC? Week# | Topic name

7 Heading - Chemical reactions

7.1 7.1&2 4 3 | Physical and chemical changes
7.2 7.1&2 10 11 | Rate (speed) of reaction
7.3 7.3 9 13 | Reversible reactions
7.4 7.4 7 5 | Redox

8 Heading - Acids, bases and salts
8.1 8.1&2 11 16 | The characteristic properties of acids and bases
8.2 8.1&2 11 16 | Types of oxides

8.3 8.3 11 17 | Preparation of salts

8.4 8.4 19 20 | Identification of ions and gases
9 Heading - The Periodic Table

9.1 9.1&2 12 12 | The Periodic Table

9.2 9.1&2 12 12 | Periodic trends

9.3 9.3 12 13 | Group properties

9.4 9.4 12 14 | Transition elements

9.5 9.5 12 14 | Noble gases

10 Heading - Metals

10.1 10.1 13 21 | Properties of metals
10.2 10.2 13 22 | Reactivity series

10.3 10.3 14 23 | Extraction of metals
10.4 10.4 14 24 | Uses of metals

11 Heading - Air and water

111 111 15 16 | Water

11.2 11.2 15 17 | Air

11.3 11.3 16 20 | Nitrogen and fertilisers
11.4 11.4 16 15 | Carbon dioxide and methane
12 Heading - Sulfur

12.1 12.1 16 14 | Sulfur

13 13 - Carbonates

13.1 13.1 16 15 | Carbonates

14 Heading - Organic chemistry

14.1 14.1&2 17 21 | Names of compounds
14.2 14.1&2 17 21 | Fuels

14.3 14.3&4 17 22 | Homologous series

14.4 14.3&4 17 22 | Alkanes

14.5 14.5 17 23 | Alkenes

14.6 14.6 17 23 | Alcohols

14.7 14.7 17 23 | Carboxylic acids

14.8 Heading - Polymers

14.8.1 14.8.1&2 18 24 | Polymers

14.8.2 14.8.1&2 18 25 | Synthetic polymers
14.8.3 14.8.3 18 26 | Natural polymers

CIE iGCSE Chemistry Syllabus Details

(syllabus code 0620)
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up to a grade C level. From 2016, the Supplement material is examined in all three papers, however, before 2016

papers 1 and 6 did not contain any Supplement material. If the number of marks that can be awarded above a C
grade will remain the same, in practice this means that:
1. Paper 3 will contain fewer Supplement marks, so more core marks so will be easier (if you can answer the

Paper 3 questions from before 2016 then you will be fine)

2. Papers 1 and 3 will contain Supplement marks, unlike in all papers before 2016, so will assess material they
have not done before, so will be harder because of the questions and as there are no previous questions to
practice on, will be harder because of the newness.

Material that is new or changed in 2016 is highlighted with BLACK LINES next to it.

Core

State the distinguishing properties of solids, liquids
and gases

Describe the structure of solids, liquids and gases in
terms of particle separation, arrangement and types
of motion

Describe changes of state in terms of melting, boiling,
evaporation, freezing, condensation and sublimation
Describe qualitatively the pressure and temperature of
a gas in terms of the motion of its particles

Show an understanding of the random motion of
particles in a suspension (sometimes known as
Brownian motion} as evidence for the kinetic particle
(atoms, molecules or ions) model of matter

Describe and explain diffusion

2.1 Measurement
Core

Name appropriate apparatus for the measurement
of time, temperature, mass and volume, including
burettes, pipettes and measuring cylinders

2.2.1 Criteria of purity
Core

Demonstrate knowledge and understanding of paper
chromatography

Interpret simple chromatograms

Identify substances and assess their purity from
melting point and boiling point information
Understand the importance of purity in substances in
everyday life, e.g. foodstuffs and drugs

2.2.2 Methods of purification
Core

Patrick Brannac

Describe and explain methods of purification by the
use of a suitable solvent, filtration, crystallisation and
distillation (including use of fractionating column).
(Refer to the fractional distillation of petroleum

in section 14.2 and products of fermentation in
section 14.6.)

Suggest suitable purification techniques, given
information about the substances involved

Supplement

Explain changes of state in terms of the
kinetic theory I

Describe and explain Brownian
motion in terms of random molecular
bombardment

State evidence for Brownian motion

Describe and explain dependence of rate
of diffusion on molecular mass

Supplement

www.SmashingScience.org Page 5 of 192

Interpret simple chromatograms,
including the use of R; values

Outline how chromatography techniques
can be applied to colourless substances
by exposing chromatograms to
substances called locating agents
(Knowledge of specific locating agents is
not required.)
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3. Atoms, elements and compounds

3.1 Atomic structure and the Periodic Table
Core

e State the relative charges and approximate relative
masses of protons, neutrons and electrons

e Define proton number (atomic number) as the number
of protons in the nucleus of an atom

* Define nucleon number (mass number) as the total
number of protons and neutrons in the nucleus of an
atom

e Use proton number and the simple structure of atoms
to explain the basis of the Periodic Table (see section
9), with special reference to the elements of proton
number 1 to 20

e Define isotopes as atoms of the same element which
have the same proton number but a different nucleon
number

e State the two types of isotopes as being radioactive
and non-radioactive

e State one medical and one industrial use of radioactive
isotopes

* Describe the build-up of electrons in ‘shells’ and
understand the significance of the noble gas
electronic structures and of the outer shell electrons
(The ideas of the distribution of electrons in s and p
orbitals and in d block elements are not required.)

Note: a copy of the Periodic Table, as shown in the
Appendix, will be available in Papers 1, 2, 3and 4.

Supplement

Understand that isotopes have the same
properties because they have the same
number of electrons in their outer shell

3.2.1 Bonding: the structure of matter

Core

* Describe the differences between elements, mixtures
and compounds, and between metals and non-metals

e Describe an alloy, such as brass, as a mixture of a
metal with other elements

3.2.2 lons and ionic bonds
Core

* Describe the formation of ions by electron loss or gain

e Describe the formation of ionic bonds between
elements from Groups | and VII

Supplement

Describe the formation of ionic bonds
between metallic and non-metallic
elements

Describe the lattice structure of ionic

compounds as a regular arrangement of
alternating positive and negative ions

3.2.3 Molecules and covalent bonds

Core

* Describe the formation of single covalent bonds in H,,
CL, H,0, CH,, NH, and HClas the sharing of pairs of
electrons leading to the noble gas configuration

e Describe the differences in volatility, solubility and
electrical conductivity between ionic and covalent
compounds

Supplement

Describe the electron arrangement in
more complex covalent molecules such
as N,, C,H,, CH.OH and CO,

Explain the differences in melting point
and boiling point of ionic and covalent
compounds in terms of attractive forces

3.2.4 Macromolecules

Core

e Describe the giant covalent structures of graphite and
diamond

* Relate their structures to their uses, e.g. graphite as a
lubricant and a conductor, and diamond in cutting tools

Supplement

Describe the macromolecular structure
of silicon(IV) oxide (silicon dioxide)
Describe the similarity in properties
between diamond and silicon{IV) oxide,
related to their structures

www.SmashingScience.org
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3.2.5 Metallic bonding

Supplement

* Describe metallic bonding as a lattice
of positive ions in a 'sea of electrons’
and use this to describe the electrical
conductivity and malleability of metals

4. Stoichiometry

4.1 Stoichiometry
Core

Use the symbols of the elements and write the
formulae of simple compounds

Deduce the formula of a simple compound from the
relative numbers of atoms present

Deduce the formula of a simple compound from a
model or a diagrammatic representation

Construct word equations and simple balanced
chemical equations
Define relative atomic mass, A,, as the average mass

of naturally occurring atoms of an element on a scale
where the "“C atom has a mass of exactly 12 units

Define relative molecular mass, M., as the sum of the
relative atomic masses (Relative formula mass or M,
will be used for ionic compounds.)

(Calculations involving reacting masses in simple
proportions may be set. Calculations will not involve
the mole concept.)

Supplement

Determine the formula of an ionic
compound from the charges on the ions
present

Construct equations with state symbols,
including ionic equations

Deduce the balanced equation for

a chemical reaction, given relevant
information

4.2 The mole concept

Supplement

Define the mole and the Avogadro
constant

Use the molar gas volume, taken
as 24dm? at room temperature and
pressure

Calculate stoichiometric reacting
masses, volumes of gases and solutions,
and concentrations of solutions
expressed in g/dm® and mol/dm?®
(Calculations involving the idea of limiting
reactants may be set. Questions on the
gas laws and the conversion of gaseous
volumes to different temperatures and
pressures will not be set.)

Calculate empirical formulae and
molecular formulae

Calculate percentage yield and
percentage purity

Patrick Brannac
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Supplement

Core

Define electrolysis as the breakdown of an ionic
compound, molten or in aqueous solution, by the
passage of electricity

Describe the electrode products and the observations
made during the electrolysis of:

moelten lead(II) bromide

concentrated hydrochloric acid
concentrated aqueous sodium chloride
dilute sulfuric acid

between inert electrodes (platinum or carbon)

State the general principle that metals or hydrogen are
formed at the negative electrode (cathode), and that
non-metals (other than hydrogen) are formed at the
positive electrode {anode)

Predict the products of the electrolysis of a specified
binary compound in the molten state

Describe the electroplating of metals
Outline the uses of electroplating

Describe the reasons for the use of copper and (steel-
cored) aluminium in cables, and why plastics and
ceramics are used as insulators

Relate the products of electrolysis to

the electrolyte and electrodes used,
exemplified by the specific examples

in the Core together with aqueous
copper(II) sulfate using carbon
electrodes and using copper electrodes
(as used in the refining of copper)
Describe electrolysis in terms of the ions
present and reactions at the electrodes
in the examples given

Predict the products of electrolysis of a
specified halide in dilute or concentrated
aqueous solution

Construct ionic half-equations for
reactions at the cathode

Describe the transfer of charge during
electrolysis to include:

— the movement of electrons in the
metallic conductor

— the removal or addition of electrons
from the external circuit at the
electrodes

— the movement of ions in the
slectrolyte

Describe the production of electrical
energy from simple cells, i.e. two
electrodes in an electrolyte. (This should
be linked with the reactivity series in
section 10.2 and redox in section 7.4.)

Describe, in outline, the manufacture of:

— aluminium from pure aluminium oxide
in molten cryolite (refer to section
10.3)

— chlorine, hydrogen and sodium
hydroxide from concentrated aqueous
sodium chloride

(Starting materials and essential
conditions should be given but not
technical details or diagrams.)

6. Chemical energetics

6.1 Energetics of a reaction
Core

Describe the meaning of exothermic and endothermic
reactions

Interpret energy level diagrams showing exothermic
and endotharmic reactions

Supplement

Describe bond breaking as an
endothermic process and bond forming
as an exothermic process

Draw and label energy level diagrams for
exothermic and endothermic reactions
using data provided

Calculate the energy of a reaction using
bond energies

Patrick Brannac
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6. Chemical energetics

6.1 Energetics of a reaction

Core

¢ Describe the meaning of exothermic and endothermic
reactions

* Interpret energy level diagrams showing exothermic
and endothermic reactions

Supplement

Describe bond breaking as an
endothermic process and bond forming
as an exothermic process

Draw and label energy level diagrams for
exothermic and endothermic reactions
using data provided

Calculate the energy of a reaction using
bond energies

6.2 Energy transfer
Core

¢ Describe the release of heat energy by burning fuels
e State the use of hydrogen as a fuel

e Describe radioactive isotopes, such as ***U, as a
source of energy

Supplement

Describe the use of hydrogen as a

fuel reacting with oxygen to generate
electricity in a fuel cell (Details of the
construction and operation of a fuel cell
are not required.)

7.1 Physical and chemical changes

Core

e |dentify physical and chemical changes, and
understand the differences between them

7. Chemical reactions

7.2 Rate (speed) of reaction

Core

* Describe and explain the effect of concentration,
particle size, catalysts (including enzymes) and
temperature on the rate of reactions

e Describe the application of the above factors to the
danger of explosive combustion with fine powders
(e.g. flour mills) and gases (e.g. methane in mines)

e Demonstrate knowledge and understanding of a
practical method for investigating the rate of a reaction
involving gas evolution

* Interpret data obtained from experiments concerned
with rate of reaction

Note: Candidates should be encouraged to use the term
rate rather than speed.

7.2 Rate (speed) of reaction continued

Supplement

Devise and evaluate a suitable method
for investigating the effect of a given
variable on the rate of a reaction

Describe and explain the effects of
temperature and concentration in terms
of collisions between reacting particles
(An increase in temperature causes an
increase in collision rate and more of
the colliding molecules have sufficient
energy (activation energy) to react
whereas an increase in concentration
only causes an increase in collision rate.)

cont.

Describe and explain the role of light in
photochemical reactions and the effect
of light on the rate of these reactions

(This should be linked to section 14.4.)

Describe the use of silver salts

in photography as a process of
reduction of silver ions to silver;

and photosynthesis as the reaction
between carbon dioxide and water in
the presence of chlorophyll and sunlight
(energy) to produce glucose and oxygen

www.SmashingScience.org
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7.3 Reversible reactions

Core

* Understand that some chemical reactions can be
reversed by changing the reaction conditions
(Limited to the effects of heat and water on hydrated
and anhydrous copper(ll) sulfate and cobalt(ll)
chloride.) (Concept of equilibrium is not required.)

Supplement

e Predict the effect of changing the
conditions (concentration, temperature
and pressure) on other reversible
reactions

e Demonstrate knowledge and
understanding of the concept of
equilibrium

7.4 Redox
Core

¢ Define oxidation and reduction in terms of oxygen
loss/gain. (Oxidation state limited to its use to
name ions, e.g. iron(Il), iron(III), copper(II),
manganate(VII).)

Supplement

e Define redox in terms of electron
transfer

e |dentify redox reactions by changes
in oxidation state and by the colour
changes involved when using acidified
potassium manganate(VII), and
potassium iodide. (Recall of equations
involving KMnO, is not required.)

* Define oxidising agent as a substance
which oxidises another substance during
a redox reaction. Define reducing agent
as a substance which reduces another
substance during a redox reaction.

¢ |dentify oxidising agents and reducing
agents from simple equations

9. The Periodic Table

9.1 The Periodic Table
Core

* Describe the Periodic Table as a method of classifying
elements and its use to predict properties of elements

9.2 Periodic trends
Core

¢ Describe the change from metallic to non-metallic
character across a period

Supplement

e Describe and explain the relationship
between Group number, number of
outer shell electrons and metallic/non-
metallic character

9.3 Group properties

Core

e Describe lithium, sodium and potassium in Group | as
a collection of relatively soft metals showing a trend in

Supplement

e |dentify trends in Groups, given
information about the elements

e Describe the transition elements as a collection of
metals having high densities, high melting points and
forming coloured compounds, and which, as elements
and compounds, often act as catalysts

melting point, density and reaction with water concerned
* Predict the properties of other elements in Group |,
given data, where appropriate
e Describe the halogens, chiorine, bromine and iodine
in Group VI, as a collection of diatomic non-metals
showing a trend in colour and density and state their
reaction with other halide ions
e Predict the properties of other elements in Group VII,
given data where appropriate
9.4 Transition elements
Core Supplement

e Know that transition elements have
variable oxidation states

www.SmashingScience.org
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9.5 Moble gases
Core

Describe the noble gases, in Group Vil or 0, as being
unreactive, monoatomic gases and explain this in
terms of electronic structure

State the uses of the noble gases in providing an
inert atmosphere, i.e. argon in lamps, helium for filling
balloons

11. Air and water

11.3 Nitrogen and fertilisers
Core

Describe the need for nitrogen-, phosphorus- and
potassium-containing fertilisers

Describe the displacement of ammonia from its salts

Supplement

Describe and explain the essential
conditions for the manufacture of
ammonia by the Haber process including
the sources of the hydrogen and
nitrogen, i.e. hydrocarbons or steam and
air

Core

Name some sources of sulfur

Name the use of sulfur in the manufacture of sulfuric
acid

State the uses of sulfur dioxide as a bleach in the
manufacture of wood pulp for paper and as a food
preservative (by killing bacteria)

13. Carbonates

Core

Describe the manufacture of lime (calcium oxide) from
calcium carbonate (limestone) in terms of thermal
decomposition

Name some uses of lime and slaked lime such as in
treating acidic soil and neutralising acidic industrial
waste products, e.g. flue gas desulfurisation

Name the uses of calcium carbonate in the
manufacture of iron and cement

Supplement

Describe the manufacture of sulfuric
acid by the Contact process, including
essential conditions and reactions

Describe the properties and uses of
dilute and concentrated sulfuric acid

Patrick Brannac
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iGCSE Chemistry Paper 3/4 704marks

Topic Chem 1 Q# 1/ IGCSE Chemistry/2017/w/Paper 42/
1 (a) Dust particles in the air move around in a random way.

(i) What term describes the random movement of the dust particles?

_______________________________________________________________________________________________________________________________________ [1]
(i) Identify the particles in the air which cause the random movement of the dust particles.
_______________________________________________________________________________________________________________________________________ [2]
(iii) Explain why the dust particles move in this way.
_______________________________________________________________________________________________________________________________________ [2]
(b) When chlorine gas, Cl,, is put into a gas jar, it spreads out to fill the gas jar.
When bromine gas, Brs, is put into a gas jar, it also spreads out to fill the gas jar.
The process takes longer for bromine gas than for chlorine gas.
gas jar
gas
start later
(i) What term describes the way that the gas particles spread out?
_______________________________________________________________________________________________________________________________________ 1

(ii) Use data from the Periodic Table to explain why bromine gas takes longer to fill a gas jar
than chlorine gas.

(iii) Explain why increasing the temperature increases the rate at which the gas particles
spread out.

Topic Chem1 Q# 2/ IGCSE Chemistry/2017/w/Paper 41/

Patrick Brannac www.SmashingScience.org



https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

G R L

2 The graph shows how the temperature of a substance changes as it is cooled over a period of &
30 minutes. The substance is a gas at the start.

300+
250+

200+

temperature

e 150

100+

0 I I 1
0 10 20 30

time/minutes

Each letter on the graph may be used once, more than once or not at all.
(a) Whichletter, §, T, V, W, X, Y or Z, shows when

(i) the particles in the substance have the most kinetic energy,

_______________________________________________________________________________________________________________________________________ [1]
(ii) the particles in the substance are furthest apart,
_______________________________________________________________________________________________________________________________________ [1]
(iii) the substance exists as both a gas and a liquid?
_______________________________________________________________________________________________________________________________________ [1]
(b) Use the graph to estimate the freezing point of the substance.
______________________________ *C [1]
{c) MName the change of state directly from a solid to a gas.
______________________________________________________________________________________________________________________________________________ [1
(d) When smoke is viewed through a microscope, the smoke particles in the air appear to jump
around.
(i) What term describes this movement of the smoke particles?
_______________________________________________________________________________________________________________________________________ [1]
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Topic Chem1 Q# 3/ IGCSE Chemistry/2017/s/Paper 42/
1 (a) State the name of the process that is used to

(i) separate the individual dyes in ink,

(v) separate the precipitate formed when aqueous silver nitrate is added to aqueous
sodium chloride.

Topic Chem1 Q# 4/ IGCSE Chemistry/2017/s/Paper 41/
3 Magnesium sulfate and lead(Il) sulfate are examples of salts.

(a) A student prepared magnesium sulfate crystals starting from magnesium carbonate. The
student carried out the experiment in four steps.

step1 The student added excess magnesium carbonate to a small volume of
dilute sulfuric acid until no more magnesium carbonate would react.

step 2 The student filtered the mixture.
step 3 The student heated the filirate obtained from step 2 until it was saturated.

step 4 The student allowed the hot filtrate to cool to room temperature and then removed
the crystals which formed.

(iii) A saturated solution forms in step 3.

What is a saturated solution?

Topic Chem1 Q# 5/ IGCSE Chemistry/2017/m/Paper 42/
2  Silver dichromate, Ag,Cr,0,, is a red insoluble salt.

Silver dichromate can be made by reacting silver nitrate solution with ammonium dichromate
solution. The chemical equation for the reaction is shown.

2AgNO;(aq) + (NH,).Cr,0:(aq) — 2NH,NO,(aq) + Ag;CryO4(s)
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(d) The apparatus shown was set up.

plastic trough

2

solid silver nitrate ‘I solid
\lﬂ‘ AN ammonium dichromate

water

After five minutes, a red solid appeared along the line marked S on the diagram.

(i) Explain why a red solid appeared along the line marked S.

(ii) The experiment was repeated at a higher temperature.

What effect, if any, would this have on the time taken for the red solid to appear? Explain
your answer.

Topic Chem1.1 Q# 6/ iGCSE Chemistry/2014/s/Paper 31/Q3 (c)

{iii) Suggest another method, other than diffusion, by which helium could be separated from
the mixture of gases in natural gas.

Topic Chem1.1 Q# 7/ iGCSE Chemistry/2014/s/Paper 31/
3 (a) Different gases diffuse at different speeds.

(i) What is meant by the term diffusion?

(b) Heliumis a gas used to fill balloons. It is present in the air in very small quantities. Diffusion can
be used to separate it from the air.

Air at 1000 °C is on one side of a porous barrier. The air which passes through the barrier has
a larger amount of helium in it.
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(i) Why does the air on the other side of the barmier contain more helium?

(iif) Why is it an advantage to have the air at a high temperature?

-

Topic Chem1.1 Q# 8/ iGCSE Chemistry/2012/w/Paper 31/

7 Both strontium and sulfur have chlorides of the type XCI,. The table below compares some
of their properties.

strontium chloride sulfur chloride
appearance white crystals red ligquid
formula SrCl, SCl,
melting point/°C 874 —120
boiling point/°C 1250 59
conductivity of liquid good poor
solubility in water dissolves to fo_rm react_s. to form a

a neutral solution solution of pH 1

{a) (i) Usethe datainthe table to explain why sulfur chloride is a liquid at room temperature,
25°C.

Topic Chem 2.2 Q# 9/ iGCSE Chemistry/2014/s/Paper 31/ Q2

(b} In many regions, dnnking water is obtained by the distillation of sea-water. Explain how
distillation separates the water from sea-water.

Topic Chem2.2 Q# 10/ iGCSE Chemistry/2012/w/Paper 31/

Butane and propane are both gases, silver chloride is a salt that is insoluble in water, glucose and maltose are both
sugars.
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1 Alist of technigues used to separate mixtures is given below.

filtration
diffusion
fractional distillation
simple distillation
crystallisation

chromatography

From this list, choose the most suitable technique to separate the following mixtures.
A technique may be used once, more than once or not at all.

(a) butane from a mixture of propane and butane . [1]
(b) oxygen from ouUid air 1
() water from aqueous magnesium sulfate . 1
(d) potassium chloride from aqueous potassium chloride .. 1
(e) silver chloride from a mixture of silver chloride and water ... 1
(f) glucose from a mixture of glucose and maltose . 1
[Total: 6]
Topic Chem2.2 Q# 11/ iGCSE Chemistry/2011/s/Paper 31/
1 The following techniques are used to separate mixtures.
A simple distillation B fractional distillation C evaporation
D chromatography E filtration F diffusion
From this list, choose the most suitable technique to separate the following.
(a) methane from a mixture of the gases, methane and ethane ... [1]
(b) water from aqueous magnesium sulfate ... [1]
(c) glycine from a mixture of the amino acids, glycine and lysine ... .. [1]
(d) iron filings from a mixture of iron filings and water ... [1]
(e) zinc sulfate crystals from aqueous zinc sulfate ... [1]
(f) hexane from a mixture of the liquids, hexane and octane ... __ [1]
[Total: 6]
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Topic Chem 3 Q# 12/ IGCSE Chemistry/2017/w/Paper 43/Q3
(c) (i) Describe the bonding in iron. Include a diagram in your answer.

_______________________________________________________________________________________________________________________________________ [3]
(ii) Use your diagram in (e)(i) to explain why iron is malleable.
....................................................................................................................................... [2]
Topic Chem3 Q# 13/ IGCSE Chemistry/2017/w/Paper 43/
1 Substances can be classified as elements, compounds or mixtures.
State whether each of the following is an element, a compound or a mixture.
(D) QOId e [1]
[ ) = T [1]
Topic Chem3 Q# 14/ IGCSE Chemistry/2017/w/Paper 43/
2 (a) (i) Define the term molecule.
_______________________________________________________________________________________________________________________________________ [2]
(ii} Define the term element.
_______________________________________________________________________________________________________________________________________ [1]
(b) The table shows the composition of four atoms or ions, A, B, C and D.
number of | numberof | number of
protons neutrons electrons
A 10 10 10
B 10 12 10
Cc 12 10 10
D 13 14 10
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(i)} What is the atomic number of A7

(ii) What is the nucleon number of B?

_______________________________________________________________________________________________________________________________________ [1]
(iii) Which of A, B, C and D are isotopes of each other?
_______________________________________________________________________________________________________________________________________ [1]
(iv) Which of A B, C and D are atoms?
_______________________________________________________________________________________________________________________________________ [1]
(v} Which of A B, C and D are positive ions?
_______________________________________________________________________________________________________________________________________ [1]
(c) Complete the table.
number of | number of
protons electrons
Na
S
Cl,
[3]
Topic Chem3 Q# 15/ IGCSE Chemistry/2017/w/Paper 42/
2 (a) Complete the table to show the electronic structure of the atoms and ions.
electronic structure
F 27
Si
Eaz-i
NE—
[3]
(b) Predict the formula of the compound formed between Ca®* and N*-.
______________________________________________________________________________________________________________________________________________ [1]
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(¢) Draw a dot-and-cross diagram to show the electron arrangements in the two ions present in
lithium chloride, LICL
Show outer shell electrons only. Include the charges on the ions.

[3]

(d) Sulfur dichlonde, SCI,, is a covalent compound. It has the structure C1-S-CL

Draw a dot-and-cross diagram to show the electron arrangement in a molecule of
sulfur dichloride.

Show outer shell electrons only.

[3]
(e) In terms of attractive forces, explain why LiC1 has a higher melting point than SCI,.
______________________________________________________________________________________________________________________________________________ [3]
(f) Suggest the identity of a covalent compound with a higher melting point than LIiCL
.............................................................................................................................................. [1]
[Total: 14]
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Topic Chem3 Q# 16/ IGCSE Chemistry/2017/w/Paper 41/Q6
(b) Aluminium oxide is an ionic compound with a high melting point.

(i) Complete the dot-and-cross diagram to show the electron arrangement in ene of the
oxide ions present in aluminium oxide. Include the charge on the oxide ion.
One of the aluminium ions is shown.

3+

[2]
(i) The melting point of aluminium oxide is above 2000°C.

Explain why aluminium oxide has a high melting point.

Topic Chem3 Q# 17/ IGCSE Chemistry/2017/w/Paper 41/
4 (a) Ethanol, C,H,OH, can be made by fermentation.

(c)
(ii) A molecule of ethanoic acid has the structure shown.
|'|| 0
H—C —C/
|\
H O—H

Complete the dot-and-cross diagram to show the electron arrangement in ethanoic acid.
Show outer shell electrons only.

D
o¢
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Topic Chem3 Q# 18/ IGCSE Chemistry/2017/w/Paper 41/
1 The table gives information about five particles. The particles are all atoms or ions.

article number of number of number of
P protons neutrons electrons
A 6 8 6
B 12 12 12
c 13 14 10
D 8 8 10
E 1 12 "

Answer the following questions using the information in the table.
Each particle may be used once, more than once or not at all.

(a) Which particle, A, B, C,Dor E,

(i) 1s an atom with atomic number 12,

_______________________________________________________________________________________________________________________________________ [1]
(ii) 1s an atom with nucleon number 14,
_______________________________________________________________________________________________________________________________________ [1]
(iii) 15 an ion with a positive charge,
_______________________________________________________________________________________________________________________________________ [1]
(iv) has only one electron in its outer shell?
_______________________________________________________________________________________________________________________________________ [1]
(b) Dis anion of an element.
Identify the element and write the formula of D.
______________________________________________________________________________________________________________________________________________ [2]

Topic Chem3 Q# 19/ IGCSE Chemistry/2017/s/Paper 43/Q
(e} The boiling point of bromine is 59°C and the boiling point of iodine is 184°C.

Explain why iodine has a higher boiling point than bromine.
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Topic Chem3 Q# 20/ IGCSE Chemistry/2017/s/Paper 43/
1 Six different atoms can be represented as follows.

Ao e W owm

{a) Answer the following questions using atoms from the list. Each atom may be used once, more
than once or not at all.

Select one atom from the six shown which

(i) has exactly seven protons,

_______________________________________________________________________________________________________________________________________ [1]
(ii) has exactly six neutrons,
_______________________________________________________________________________________________________________________________________ [1]
(iii) has more protons than neutrons,
_______________________________________________________________________________________________________________________________________ [1]
(iv) has the electronic structure [2,5],
....................................................................................................................................... [1]
(b) Two of the six atoms shown are isotopes of each other.
(i) What is meant by the term isotopes?
_______________________________________________________________________________________________________________________________________ [2]
(ii) Which two of the six atoms shown are isotopes of each other?
_______________________________________________________________________________________________________________________________________ [1]
(iii) Why do isotopes have identical chemical properties?
_______________________________________________________________________________________________________________________________________ [1]
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Topic Chem3 Q# 21/ IGCSE Chemistry/2017/s/Paper 43/
3 Magnesium is a metal.

(a) Describe the structure and bonding in magnesium.

______________________________________________________________________________________________________________________________________________ [3]
(b) Why can magnesium conduct electricity when solid?

______________________________________________________________________________________________________________________________________________ 2]
(e) Why is magnesium malleable?

______________________________________________________________________________________________________________________________________________ 2]

(d) Magnesium reacts with sulfur to form the ionic compound magnesium sulfide, Mg5S.

The diagrams show the electronic structures of atoms of magnesium and sulfur.
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(i) Complete the diagrams to show the electronic structures of the ions in magnesium sulfide. s
Show the charges on the ions.

[3]
(i) lonic compounds, such as magnesium sulfide, do net conduct electncity when solid.
Magnesium sulfide does not dissolve in water.

Magnesium sulfide does conduct electricity under certain conditions.

State the conditions needed for magnesium sulfide to conduct electricity. Explain why
magnesium sulfide conducts electricity under these conditions.

_______________________________________________________________________________________________________________________________________ [2]
Topic Chem3 Q# 22/ IGCSE Chemistry/2017/s/Paper 42/Q1
(b) State what is meant by the terms

(i) element,
_______________________________________________________________________________________________________________________________________ [1]

(i) compound,
_______________________________________________________________________________________________________________________________________ [1

(iii) 1on

_______________________________________________________________________________________________________________________________________ [1]
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Topic Chem3 Q# 23/ IGCSE Chemistry/2017/s/Paper 42/

2 Carbon and silicon are elements in Group IV of the Periodic Table. Both carbon and silicon exist as
more than one isotope.

(a) Define the term isofopes.

.............................................................................................................................................. [2]
(b) Complete the following table which gives information about carbon atoms and silicon atoms.
carbon silicon
proton number
electronic structure
nucleon number 12 28
number of neutrons in one atom

[3]
() Silicon has a giant structure which is similar to the structure of diamond.

(i) Name the type of bond which is present between silicon atoms in silicon.

(ii) Suggest two physical properties of silicon.
Use your knowledge of structure and bonding to explain why silicon has these physical
properties.
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Si0,, is a solid.

(i) Name the type of structure which the following compounds have.
carbon diOXid e [1]
SIICON{ IV ) OXIT e e [1]

(i) Use your knowledge of structure and bonding to explain why carbon dioxide is a gas at
room temperature and pressure, whereas silicon(IV) oxide is a solid.

_______________________________________________________________________________________________________________________________________ [3]
Topic Chem3 Q# 24/ IGCSE Chemistry/2017/s/Paper 41/
1 This question is about subatomic particles.
(a) Define the terms
PO ON UM O,
FIUCIEOM MUIMIDET. .o e e e e e m e
3]

number?
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ions given.

number of number of number of
protons neutrons electrons
9F 9
Mg 12
3'1'33—
E?SrE+
[6]
(d) (i) Write the formula of the compound formed from fluorine and magnesium.
_______________________________________________________________________________________________________________________________________ [1]
(ii) Write the formula of the compound formed from Sr** and P>
_______________________________________________________________________________________________________________________________________ [1]

Topic Chem3 Q# 25/ IGCSE Chemistry/2017/m/Paper 42/Q3
(e) Nitrosyl chloride, NOCI is a gas at room temperature. It has the structure shown.

O=N—-CI

(i) Complete the dot-and-cross diagram to show the arrangement of the outer shell electrons

in nitrosyl chloride.

(i) Nitrosyl chloride has a boiling point of -6°C.

[2]

Explain why nitrosyl chlonde has a low boiling point.
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Topic Chem3.1 Q# 26/ iGCSE Chemistry/2012/w/Paper 31/ Q2
(b) A radioactive isotope of iodine, '£31, is used to treat cancer.

(i) Define the term isotope.

______________________________________________________________________________________________________________________________ [2]
(ii) How many protons, electrons and neutrons are there in one atom of 12
number of protons ...
number of electrons ...
number of neutrons ... [2]
(iii) When this isotope, 1%1, emits radiation, a different element with a proton number of
54 is formed.
What is the name of this element?
______________________________________________________________________________________________________________________________ [1]
Topic Chem3.1 Q# 27/ iGCSE Chemistry/2012/s/Paper 31/
4 Vanadium is a transition element. It has more than one oxidation state.
The element and its compounds are often used as catalysts.
(a) Complete the electron distribution of vanadium by inserting one number.
2+8+ .. +2
[1]

Topic Chem3.21-2 Q# 28/ iGCSE Chemistry/2012/w/Paper 31/ Q5
(e) The structural formula of carbonyl chlorde is given below.

Cl

\

C==0

/

Cl

Draw a diagram showing the arrangement of the outer (valency) electrons in one molecule
of this covalent compound.

Use o to represent an electron from a carbon atom.

Use x to represent an electron from a chlorine atom.
Use # to represent an electron from an oxygen atom.
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Topic Chem3.21-2 Q# 29/ iGCSE Chemistry/2012/w/Paper 31/ I e
7 Both strontium and sulfur have chlorides of the type XCI,. The table below compares some El S

of their properties.

strontium chloride sulfur chloride
appearance white crystals red liquid
formula SrCl, SCI,
melting point/°C 874 —120
boiling point/°C 1250 29
conductivity of liquid good poor
solubility in water dissolves to fo_rm react_s to form a

a neutral solution solution of pH 1

the type XCI,.

(ii) Strontium is a metal and sulfur is a non-metal. Explain why both have chlorides of

The electron distribution of a strontium atomis 2 +8+ 18+ 8 + 2.

Topic Chem3.23-4 Q# 30/ iGCSE Chemistry/2012/w/Paper 31/
7 Both strontium and sulfur have chlorides of the type XCI,. The table below compares some

of their properties.

strontium chloride sulfur chloride
appearance white crystals red liquid
formula SrCl, SCI,
melting point/°C 874 —120
boiling point/°C 1250 29
conductivity of liquid good poor
solubility in water dissolves to f@_rm react_s to form a

a neutral solution solution of pH1

(iv) Explain the difference in the electrical conductivity of liquid strontium chloride and
liquid sulfur chloride.
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Topic Chem3.23-4 Q# 31/ iGCSE Chemistry/2012/w/Paper 31/

4  Silicon(IV) oxide, SiO,, and zirconium(IV) oxide, ZrO,, are both macromolecules.
They have similar physical properties but silicon(IV) oxide is acidic and zirconium(IV) oxide
s amphoteric.

(a) Define the term macromolecule.

_____________________________________________________________________________________________________________________________________ [1]
(b) (i) Predict three physical properties of these two oxides.
______________________________________________________________________________________________________________________________ [3]
(ii) Name an element which has the same physical properties as these two oxides.
______________________________________________________________________________________________________________________________ [1]
Topic Chem3.21-2 Q# 32/ iGCSE Chemistry/2012/s/Paper 31/Q3
(b} Lithium reacts with nitrogen to form the ionic compound, lithium nitride.
(i) State the formula of the lithiumion. ... [1]
(ii) Deduce the formula of the nitndejon. .. [1]
(iii) In all solid ionic compounds, the 1ons are held together in a lattice.
Explain the term fattice.
-1
{iv) What is the ratio of lithium ions to nitride ions in the lattice of lithium nitnide?
Give a reason for your answer.
oo lithium ions : ______ nitnde ions
- [2]
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Topic Chem3.21-2 Q# 33/ iGCSE Chemistry/2011/w/Paper 31/
1  This question is concerned with the following oxides.

sulfur dioxide
carbon monoxide

lithium oxide
aluminium oxide
nitrogen dioxide

strontium oxide
(this list is referred to in the next
guestion)

(c) Lithium oxide is an ionic compound.

(i) Identify another ionic oxide in the list on page 3.

- 1]

(ii) Draw a diagram which shows the formula of lithium oxide, the charges on the ions
and the arrangement of the valency electrons around the negative ion.
Use x to represent an electron from an atom of oxygen.
Use o to represent an electron from an atom of lithium.

Topic Chem3.21-2 Q# 34/ iGCSE Chemistry/2011/s/Paper 31/ Q2

(b} The electron distribution of a selenium atomis 2 + 8 + 18 + 6.

(i) Selenium forms an ionic compound with potassium. Draw a diagram which shows
the formula of this ionic compound, the charges on the ions and the arrangement of
the valency electrons around the negative ion.

Use o to represent an electron from an atom of potassium.
Use x to represent an electron from an atom of selenium.
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Topic Chem3.23-4 Q# 35/ iGCSE Chemistry/2011/s/Paper 31/ Q2

(b} The electron distribution of a selenium atomis2 + 8 + 18 + 6.

{ii) Draw a diagram showing the arrangement of the valency electrons in one molecule
of the covalent compound selenium chloride.

Use x to represent an electron from an atom of selenium.
Use o to represent an electron from an atom of chlonne.

[3]

(iii) Predict two differences in the physical properties of these two compounds.

- [
Topic Chem3.25 Q# 36/ iGCSE Chemistry/2011/s/Paper 31/ Q3

(c) Both iron and steel have typical metallic structures - a lattice of positive ions and a sea
of electrons.

(i) Suggest an explanation for why they have high melting points.

121

(ii) Explain why, when a force is applied to a piece of steel, it does not break but just
changes its shape.

2]
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Topic Chem 4 Q# 37/ IGCSE Chemistry/2017/w/Paper 42/Q5
(b) Hydrogen can be manufactured using a reversible reaction between methane and steam.

CHyg) + H,0(g) == CO(g) + 3H,(g)
At 900°C, in the presence of a nickel catalyst, the yield of hydrogen is 70%.

(i) What volume of hydrogen is produced from 100 cm? of methane under these conditions?

Topic Chem4 Q# 38/ IGCSE Chemistry/2017/w/Paper 41/
7  Copper(II) oxide reacts with dilute hydrochloric acid.

CuO(s) + 2HCI(aq) — CuClaq) + H,O(l)

6.00g of copper(II) oxide were added to 50.0cm?® of 1.00mol/dm? hydrochloric acid. This was an
excess of copper(1l) oxide.

(b) (i) Calculate the number of moles of copper{ll) oxide added to the hydrochlornc acid.

moles of copper(ll)oxide = ... mol [2]

(i) Calculate the number of moles of hydrochloric acid used.

moles of hydrochloricacd = ... mol [1]

(iii) Calculate the mass of copper(Il) oxide that did not react.

mass of copper(Il) oxide that did notreact= ... . g [2]

Patrick Brannac www.SmashingScience.org Page 34 of 192



https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

(e) Crystals of hydrated copper(Il) chloride were obtained from the solution at the end of the s
reaction.

The crystals had the following composition by mass: CI, 41.52%; Cu, 37 43%; H, 2.34%;
O, 18.71%.

Calculate the empirical formula of the crystals.

empirical formula= ... [2]
Topic Chem4 Q# 39/ IGCSE Chemistry/2017/s/Paper 43/

6 Banum carbonate, BaCO,, is an insoluble solid.

(e) Barium carbonate reacts with dilute hydrochloric acid.
BaCO, + 2HCI — BaCl, + CO, + H,O

9. 85¢ of barium carbonate were added to 250 cm? of 1.00 mol/dm? hydrochloric acid. This is
an excess of hydrochloric acid.

(i) Calculate how many moles of barium carbonate were used in this expenment.

moles of barium carbonate = ... mol [2]

(ii) Deduce how many moles of carbon dioxide were made when all the barium carbonate had
reacted.

moles of carbon dioxide = ... ... mol [1]

(iii) Calculate the volume of carbon dioxide formed in (¢)(ii) at room temperature and pressure,
in dm?.

volume of carbon dioxide = ... dm? [1]
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(iv) Calculate how many moles of hydrochlonic acid there were in excess.

excess moles of hydrochloricacid = ... mal [2]

Topic Chem4 Q# 40/ IGCSE Chemistry/2017/s/Paper 42/Q5
(b) A sample of vanadium chloride was weighed and dissolved in water. An excess of aqueous

silver nitrate, acidified with dilute nitric acid, was added. A precipitate of silver chloride was
formed. The ionic equation for this reaction is shown.

Ag*(aq) + Cl+(aq) — AgCl(s)
The mass of silver chloride formed was 2 87 g.

(ii) The relative formula mass of silver chlonde, AgCl is 143.5.

Calculate the number of moles in 2.87 g of AgCL

moles of AgCl= . ... mol [1]
(iii) Use your answer to (b){ii) and the ionic equation to deduce the number of moles of chlonde
ions, Ci-, that produced 2.87 g of AgCL
molesof ClIm= .. mol [1]
(iv) The amount of vanadium chloride in the sample was 0.01 moles.
Use this and your answer to (b)(iii) to deduce the whole number ratio of moles of
vanadium chloride : moles of chloride ions.
Deduce the formula of vanadium chloride.

moles of vanadium chloride : moles of chloride ions

formula of vanadium chloride
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Topic Chem4 Q# 41/ IGCSE Chemistry/2017/s/Paper 41/Q3

(b) Magnesium sulfate crystals are hydrated. Another student heated some hydrated
magnesium sulfate crystals in a crucible and obtained the following results.

mass of hydrated magnesium sulfate crystals =4 92¢g
mass of water removed =252¢g

(i) Calculate the number of moles of water removed.

molesofwater= ... mol [1]

(i) Calculate the number of moles of anhydrous magnesium sulfate remaining in the crucible.
The M, of anhydrous magnesium sulfate is 120.

moles of anhydrous magnesium sulfate = ... mol [1]

(iii) Calculate the ratio of moles of anhydrous magnesium sulfate : moles of water. Give your
answer as whole numbers.

(iv) Suggest the formula of hydrated magnesium sulfate crystals.

formula of hydrated magnesium sulfate crystals = ... [2]
Topic Chem4 Q# 42/ IGCSE Chemistry/2017/s/Paper 41/
5 When barium carbonate is added to dilute hydrochloric acid, carbon dioxide gas is formed.

A student camed out an expenment to measure the volume of gas formed as a reaction proceeds.

The student added a small mass of powdered barium carbonate to an excess of 0.1mol/dm?
hydrochloric acid. A graph of the results was drawn.
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(c) The total volume of gas collected was 180 cm? at room temperature and pressure.

Calculate the mass, in grams, of barium carbonate used.

BaCO, + 2HCI — BaCl, + H,0 + CO,

mass of barium carbonate =

(f) The expenment is changed and the mass of powdered barum carbonate is doubled. All other
conditions are the same as in the original experiment. The acid is still in excess.

Deduce the volume of gas formed at room temperature and pressure, in cm?, in this experiment.

volumeofgas= .. cm? [1]

Topic Chem4 Q# 43/ IGCSE Chemistry/2017/m/Paper 42/Q7

(e) Hydrolysis of a polymer gave a compound with the following composition by mass: C, 34 61%;
H, 3.85%; O, 61.54%.

(i) Calculate the empirical formula of the compound.

empirical formula= ... [3]

(ii) What additional information is needed to calculate the molecular formula of the compound?

Topic Chem4 Q# 44/ IGCSE Chemistry/2017/m/Paper 42/
2  Silver dichromate, Ag,Cr,0,, is a red insoluble salt.

Silver dichromate can be made by reacting silver nitrate solution with ammonium dichromate
solution. The chemical equation for the reaction is shown.

2AgNOs(aq) + (NH,),Cr,0;(aq) — 2NH,NO;(aq) + Ag,Cr,04(s)
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(b) (i) The charge on a silverionis +1.

Deduce the charge on the dichromate ion in Ag,Cr,0O,.

(i) Write the ionic equation for the formation of silver dichromate in this reaction.
State symbols are not required.

Topic Chem4 Q# 45/ IGCSE Chemistry/2017/m/Paper 42/
6 Barium carbonate decomposes when heated.

BaCO,(s) —» BaO(s) + CO,(g)
(a) Astudent heated a 10.0g sample of barium carbonate until it was fully decomposed.

(i) Calculate the number of moles of barium carbonate the student used.

moles of barium carbonate = ... mol [2]

(ii) Calculate the volume of carbon dioxide gas produced at room temperature and pressure.
Give your answer in dm?.

volume of carbon dioxide = ... dm? [1]

(b) The student added 2 009 of the barium oxide produced to water.
BaO + H,O — Ba(OH),

Calculate the mass of barum hydroxide that can be made from 2.00g of barium oxide. The M,
of Ba(OH), is 171.

mass of barium hydroxide = ... g [1]
(e) A 1.50g sample of barium hydroxide was dissolved in water. The total volume of the solution
was 100cm?®.

A 25 0cm? portion of the barium hydroxide solution was titrated against hydrochloric acid. The
volume of hydrochloric acid required was 18 75cm?®.

Ba(OH), + 2HCI — BaCl, + 2H,0

(i) Calculate how many moles of barium hydroxide were in the 25.0cm?® portion used in the
fitration.

moles of barium hydroxide = ...
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(ii) Calculate the concentration of the hydrochloric acid used.

concentration of hydrochloricacid = ... mol/dm? [2]
Topic Chem4.1 Q# 46/ iGCSE Chemistry/2014/w/Paper 31/
7 Nitrogen can form ionic compounds with reactive metals and covalent compounds with non-metals.

(a) Nitrogen reacts with lithium to form the ionic compound lithium nitride, Li;N.

(i) Wirite the equation for the reaction between lithium and nitrogen.

Topic Chem4.1 Q# 47/ iGCSE Chemistry/2013/s/Paper 31/ Q6
Ammonia is a compound with the molecular formula NH;

(c) Another compound which contains only nitrogen and hydrogen is hydrazine, N,H,.
Complete the equation for the preparation of hydrazine from ammonia.

..... NH, + NaClIO - N,H, + ... + H,O 2]
Topic Chem4.1 Q# 48/ iGCSE Chemistry/2013/s/Paper 31/

3 A small piece of marble, CaCO,, was added to 5.0cm?® of hydrochloric acid, concentration
1.0mol/dm?, at 25°C. The time taken for the reaction to stop was measured. The experment
was repeated using 5.0 cm?® of different solutions of acids. The acid was in excess in all of the
expenments.

Typical results are given in the table.

experiment temperature /°C acid solution time /min

1 25 hydrochloric acid 1.0mol/dm? 3
{(b) The equation for the reaction in experiment 1 is:

CaCO,(s) + 2HCI(aq) — CaCl,(aqg) + CO.(g) + H,O(l)
Complete the following ionic equation.

CaCO,(s) + 2H*aq) = ............ + ..+ ..
[1]
Topic Chem4.2 Q# 49/ iGCSE Chemistry/2014/s/Paper 31/

6 Hydrogen peroxide decomposes to form water and oxygen. This reaction is catalysed by
manganese(IV) oxide.
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(d) In the first experiment, the maximum volume of oxygen produced was 96 cm® measured at
rt.p. Calculate the concentration of the aqueous hydrogen peroxide in mol/dm?3.

2H,0,(aq) — 2H,0(l) + O4(g)
DHET P IS B CERMIIEE™S - cocoonnnoorsisn oo s aaasss e st opron s s [1
number of moles of H,0, in 40cm? of solution = ... [1]

concentration of the aqueous hydrogen peroxide in mol/dm? =

Topic Chem4.2 Q# 50/ iGCSE Chemistry/2013/w/Paper 31/ Q4

(d) Calculate the maximum mass of carbon dioxide given off when 20.0 g of small lumps of
calcium carbonate react with 40 cm® of hydrochloric acid, concentration 2.0 mol/dm?.

CaCO,(s) + 2HCI(aq) — CaCly(aq) + H,O(l) + CO4(g)

number of moles of HClused =

mass of carbon dioxide = ................ g [4]
Topic Chem4.2 Q# 51/ iGCSE Chemistry/2013/w/Paper 31/
(¢) Basic lead(II) carbonate has a formula of the type xPbCO, yPb(OH), where x and y are

whole numbers.

Determine x and y from the following information.
PbCO; — PbO + CO,
Pb(OH), — PbO + H,O

When heated, the basic lead(II) carbonate gave 2.112 g of carbon dioxide and 0.432 g of
water.

Mass of one mole of CO, = 44g
Mass of one mole of H,O = 18g

Number of moles of CO,formed = ...
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Mumber of moles of H,0O formed = .. [1]
X~ ieeeeeeeecand y =
Formula of basic lead(IT) carbonate s i 1]

Topic Chem4.2 Q# 52/ iGCSE Chemistry/2012/w/Paper 31/ Q7

Strontium chloride-6-water can be made from the insoluble compound, strontium
carbonate, by the following reactions.

SrCO,(s) + 2HCI(ag) — SrClL(aq) + CO,(g) + H,O()
SrCl,(aq) + 6H,0() — SrCL, 6H,0(s)

The following method was used to prepare the crystals.
(¢) Inthe above experiment, 50.0 cm? of hydrochloric acid of concentration 2.0mol/dm?® was
used. 6.4 g of SrC1,.6H,0 was made.
Calculate the percentage vyield.

number of moles of HClused = ... ..

number of moles of SrCI,.6H,0 which could be formed = .
mass of one mole of SrC1,.6H,0 is 267 g

theoretical yield of SrC1,6H,0= g

percentage yield = ... % [4]

Topic Chem4.2 Q# 53/ iGCSE Chemistry/2012/w/Paper 31/ Q2

(c) Fluorine, the most reactive halogen, forms compounds with the other halogens. It forms
two compounds with bromine.
Deduce their formulae from the following information.

compound 1

The mass of one mole of this compound is 137 g.

ltsformulais ... [1]
compound 2

0.02 moles of this compound contain 0.02 moles of bromine atoms and 0.1 moles of
fluorine atoms.

tsformulais ... ... [1]

Topic Chem4.2 Q# 54/ iGCSE Chemistry/2012/s/Paper 31/
8 Iron and steel rust when exposed to water and oxygen. Rust is hydrated iron({I1I) oxide.

Patrick Brannac www.SmashingScience.org Page 42 of 192



https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

(b} A sample of rust had the following composition:

51.85g of iron 22 22 g of oxygen 16.67 g of water.

Calculate the following and then write the formula for this sample of rust.

number of moles of iron atoms, Fe= . [1]
number of moles of oxygen atoms, O= ... [1]
number of moles of water molecules, H,O= [1]

simplest mole ratio Fe:O:H,Ois @ @

formula for this sample of rust is . [1]
Topic Chem4.2 Q# 55/ iGCSE Chemlstry/2012/s/Paper 31/

6 Butane is an alkane. It has the following structural formula.
H H H H

H H H H

(a) The equation for the complete combustion of butane is given below. Insert the two
missing volumes.

2C,H,(g) + 130,(g) — 8CO,(g@) + 10H,O(g)

40 volume of gas/cm?
[2]
Topic Chem4.2 Q# 56/ iGCSE Chemistry/2011/w/Paper 31/ Q7
(c) There are three possible equations for the thermal decomposition of sodium

hydrogencarbonate.

2NaHCO.(s) — Na,O(s) + 2CO,(g) + H,0(g) equation 1
NaHCO (s) — NaOH(s) + CO(g) equation 2
2NaHCO,(s) — Na,CO,(s) + CO,g) + H,0(g) equation 3

The following experiment was carried out to determine which one of the above is the
correct equation.

A known mass of sodium hydrogencarbonate was heated for ten minutes. It was then
allowed to cool and weighed.

Results

Mass of sodium hydrogencarbonate = 3.36g
Mass of the residue =2.12g
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Calculation
M, for NaHCO, = 84g; M, for Na,0 = 62g; M_for NaOH = 40g
M, for Na,CO, = 1069

(1) Number of moles of NaHCO, used = ... [1]
(if) If residue is Na,O, number of moles of Na,O =
If residue is NaOH, number of moles of NaOH= ______....___.

If residue is Na,CO,, number of moles of Na,CO, = ... [2]

(iii) Use the number of moles calculated in (i) and (ii) to decide which one of the three
equations is correct. Explain your choice.

- [2]
Topic Chem4.2 Q# 57/ iGCSE Chemistry/2011/s/Paper 31/ Q5

(d) 20.0 cm® of agueous sodium hydroxide, 2.00 mol/dm?®, was placed in a beaker. The
temperature of the alkali was measured and 1.0 cm? portions of hydriodic acid were
added. After each addition, the temperature of the mixture was measured. Typical results
are shown on the graph.

temperature

18.0cm? volume of -
acid added

NaOH(ag) + HI{ag) — Nal(aq) + H,O(l)

(iii) In another expernment, it was shown that 15.0 cm? of the acid neutralised 20.0cm?® of
aqueous sodium hydroxide, 1.00 mol/dm?. Calculate the concentration of the acid.

121
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Topic Chem 5 Q# 58/ IGCSE Chemistry/2017/w/Paper 43/ AR

4 Hydrogen and oxygen react together in a hydrogen fuel cell. A hydrogen fuel cell is shown in the e
diagram.

J_ L oxygen

electrolyte—__ | L

N ]

—= Water

membrane

(b) (i) In a hydrogen fuel cell, the hydrogen molecules are converted into hydrogen ions, H*,
according to the ionic half-equation shown.

H, —» 2H* + 2e”

What type of reaction does this ionic half-equation represent?

_______________________________________________________________________________________________________________________________________ [1]

(¢) Write a chemical equation for the overall reaction that occurs in a hydrogen fuel cell.
______________________________________________________________________________________________________________________________________________ [1]
(f) MName the process occurring when electrical energy is used to break down an ionic compound.
______________________________________________________________________________________________________________________________________________ [1]

Topic Chem5 Q# 59/ IGCSE Chemistry/2017/w/Paper 42/

4  Astudent sets up the following electrolysis experiment.

graphite electrodes

ilute aqueous
sodium chloride
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(a) Define the term electrolysis.

______________________________________________________________________________________________________________________________________________ [2]
(b) The student observes bubbles of colourless gas forming at each electrode.
(i) MName the main gas produced at the positive electrode (anode).
______________________________________________________________________________________________________________________________________ -1
(ii) Describe a test for the gas produced in (b)(i).
-1 1 S S U U U S SO
L | USSR
[2]
(iii) Wnte the ionic half-equation for the reaction taking place at the negative electrode
(cathode).
______________________________________________________________________________________________________________________________________ 2]
(e} Charge is transferred during electrolysis.
MName the type of particle responsible for the transfer of charge in
LUE L = OO
the ele Oy e, e
[

(d) The student replaces the dilute agueous sodium chloride with concentrated agueous
sodium chloride.

Suggest two differences that the student observes.

Patrick Brannac www.SmashingScience.org Page 46 of 192



https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

Topic Chem5 Q# 60/ IGCSE Chemistry/2017/s/Paper 43/
5 The diagram shows a simple cell.

voltmeter

-

metal 1 metal 2

electrolyte

The simple cell was used with different metals as electrodes. The voltages were recorded in the
table.

e [f the voltage measured is positive then metal 2 is more reactive than metal 1.
s [f the voltage measured is negative then metal 1 is more reactive than metal 2.

metal 2
beryllium cobalt nickel silver vanadium
beryllium o0ov -1.6V -1.6Y not measured 0.7V
- cobalt 0.0V 0.0v -1.1V 09V
S | nickel 0.0V 11V 0.9V
g silver 0.0v 20V
vanadium oov

s The more reactive metal is oxidised.
# The bigger the difference in reactivity of the metals, the larger the reading on the voltmeter.

(a) In a simple cell using nickel and silver, the nickel is oxidised.

(i) Define oxidation in terms of electrons.

_______________________________________________________________________________________________________________________________________ [11
(ii) Mickel forms ions with a charge of +2.
Write an ionic half-equation to show the oxidation of nickel.
_______________________________________________________________________________________________________________________________________ [11
(iii) What will happen to the mass of the nickel electrode when the nickel is oxidised?
_______________________________________________________________________________________________________________________________________ [1]
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Topic Chem5.1 Q# 61/ iGCSE Chemistry/2014/w/Paper 31/ Q4

(d) There are two electrochemical methods of rust prevention.

(i) The first method is sacrificial protection.
The second method is to make the steel article the cathode in a circuit for electrolysis.

power
(=) +
steel girder uﬁ .
_____—inert anode
bubbles of
hydrogen gas sea-water
{ii) Mark on the diagram the direction of the electron flow. [1]

(iii) The steel girder does not rust because i1t is the cathode. Reduction takes place at the
cathode. Give the equation for the reduction of hydrogen ions.

Topic Chem5.1 Q# 62/ iGCSE Chemistry/2012/s/Paper 31/
8 Iron and steel rust when exposed to water and oxygen. Rust is hydrated iron(III) oxide.

(a) The following cell can be used to investigate rusting.

4 electron flow

oxygen bubbled
on to electrode

-water

iron electrode A —iron electrode B

iron(I1I) oxide
(rust)

(i) Whatis a cell?

2]
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{ii) Which electrode will be oxidised and become smaller? Explain your choice.

- [3]

(iii) What measurements would you need make to find the rate of rusting of the electrode
you have chosen in (ii)?

- [2]

(iv) Suggest an explanation why the addition of salt to the water increases the rate of
rusting.

1]
Topic Chem5.1 Q# 63/ iGCSE Chemistry/2011/s/Paper 31/ Q2 (a)
{ii) Name a device which can change chemical energy into electrical energy.

Topic Chem 6 Q# 64/ IGCSE Chemistry/2017/w/Paper 42/
3 The chemical equation for the complete combustion of ethanol, C,H;OH, is shown.
C,H.OH + 30, —» 2C0O, + 3H,0

The energy released when one mole of ethanol undergoes complete combustion is 1280 kJ.

Part of the energy level diagram for this reaction is shown.

1

C,H.OH + 30,

energy

Y

(a) Complete the energy level diagram to show
s the products of the reaction,
¢ the overall energy change of the reaction.

[3]

(b) What does X represent?
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(e) The chemical equation for the complete combustion of methanol, CH,OH, is shown.
2CH,0OH + 30, —» 2C0O, + 4H,0
The equation can be represented as shown.
H
2H——FC—0O—H + 30=0 —» 20=C=0 + 4 H—O0—H
H

Use the bond energies in the table to determine the energy change, AH, for the complete
combustion of one mole of methanol.

bond | P ey
C—H 410
C-0 360
O-H 460
0=0 500
c=0 805

* energy needed to break bonds

______________________________ kJ
e energy released when bonds are formed
______________________________ kJ
# energy change, AH, for the complete combustion of one mole of methanol
______________________________ kJ/mol
[4]
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Topic Chem6 Q# 65/ IGCSE Chemistry/2017/s/Paper 43/Q
(b) The reaction of cyclopropane with bromine is exothermic.

(ij Complete the energy level diagram for this reaction by

¢ adding the product of the reaction,
# labelling the energy change, AH.

cyclopropane + bromine
energy

Y

[2]

(ii) Propene also reacts with bromine.

H
H\“‘Cff r r H
H ~
/ ™ + Br—Br - H—C—C—C—H
C=C
H H H
H H

Use the bond energies in the table to calculate the energy change, AH, for the reaction.

C-H C-—C Br—Br | C-Br C=C
bond energy in kJ/mol | 412 348 193 285 611

{ii) Propene also reacts with bromine.

H
Br H
N s
Y / SH + Br—Br - H—?—?—?—H
c=C
\ H H H
H H

Use the bond energies in the table to calculate the energy change, AH, for the reaction.

C—H c-C Br—Br | C-Er Cc=C

bond energy in kJ/mol | 412 348 193 285

energy change = ...

Patrick Brannac www.SmashingScience.org



https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

Topic Chem6 Q# 66/ IGCSE Chemistry/2017/m/Paper 42/
4 Copper(Il) sulfate solution was electrolysed using the apparatus shown.

-+
[
|

carbon cathode carbon anode

copper(Il) sulfate
solution

(a) (i) Draw an arrow on the diagram to show the direction of movement of electrons in the wire.
Label the arrow A. [1]

(i) Draw an arrow on the diagram to show the direction of movement of positive ions in the

copper(Il) sulfate solution.
Label the arrow B. [1]

(b) Oxygen was formed at the anode and copper was formed at the cathode.
(i) The ionic half-equation for the formation of oxygen is shown.

40H- — O, + 2H,0 + 4e

(i) Write the ionic half-equation for the formation of copper at the cathode.

(c) The electrolysis was repeated using copper electrodes in place of carbon electrodes.

State and explain what happens to the masses of the anode and the cathode during this
electrolysis.

Topic Chem6.1 Q# 67/ iGCSE Chemistry/2013/w/Paper 31/ Q7
(b) Bond forming is exothermic, bond breaking is endothermic. Explain the difference
between an exothermic reaction and an endothermic reaction.
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{e) Use the bond energies to show that the following reaction is exothermic.
Bond energy is the amount of energy (kJ/mol) which must be supplied to break one mole
of the bond.

H H

H—C—H + Ci—ClI -+ H—C—CI + H—CI

H H

Bond energies in kJ/mol

CI-ClI +242
C-Cr  +338
C—-H +412
H-CI  +431
bonds broken energy in kJ/mol

total energy =

bonds formed energy in kJ/mol

total energy =
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Topic Chem6.1 Q# 68/ iGCSE Chemistry/2011/s/Paper 31/ Q5

(d) 20.0 cm® of agueous sodium hydroxide, 2.00 mol/dm?, was placed in a beaker. The :'
temperature of the alkali was measured and 1.0 cm? pc:-mc-ns of hydriodic acid were
added. After each addition, the temperature of the mixture was measured. Typical results
are shown on the graph.

temperature

cm? volume of
acid added

o

NaOH(aq) + HI(ag) — Nal(aqg) + H,O(l)

(i) Explain why the temperature increases rapidly at first then stops increasing.

- [2]
(ii) Suggest why the temperature drops after the addition of 18.0 cm? of acid.

]

Topic Chem 7 Q# 69/ IGCSE Chemistry/2017/w/Paper 43/

(b) The chemical equation shows the equilibrium between dinitrogen tetroxide (N,O,, a colourless
gas) and nitrogen dioxide (NO,, a brown gas).

N,O,(g) = 2NO,(g)

colourless brown

A mixture of dinitrogen tetroxide and nitrogen dioxide is allowed to reach equilibrium in a
closed gas syringe.

(i) In chemistry, what is meant by the term equilibrium?
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(ii) If the equilibrium mixture is heated at constant pressure, a darker brown colour is seen
inside the gas syringe.

What does this information indicate about the decomposition of dinitrogen tetroxide?
Explain your answer in terms of the position of the equilibrium.

(iii) Suggest what you would see if the pressure on the equilibrium mixture were increased at
constant temperature.
Explain your answer in terms of the position of the equilibrium.

Topic Chem7 Q# 70/ IGCSE Chemistry/2017/w/Paper 42/

5 Some chemical reactions are reversible.
(a) Agueous potassium chromate(VI), K,CrO,, is a yellow solution.
Agueous potassium dichromate(VI), K,Cr,O., is an orange solution.
The two compounds interconvert when the pH of the solution changes.

2K,CrO, + H,50, = K,Cr,0, + K,50,+ H,0O
yellow orange

Solution Y is a mixture of aqueous potassium chromate(VI) and agueous
potassium dichromate(VI) at equilibrium.

¢ Explain, in terms of the position of the equilibrium, what you would see if sulfuric acid were
added to solution Y.

¢ Explain, in terms of the position of the equilibrium, what you would see if sodium hydroxide
were added to solution Y.
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(b) Hydrogen can be manufactured using a reversible reaction between methane and steam.

CH,(g) + H,O(g) = CO(g) + 3H(q)

At 900°C, in the presence of a nickel catalyst, the yield of hydrogen is 70%.

Under different conditions, different yields of hydrogen are obtained.
(ii) If the pressure is increased, the yield of hydrogen becomes less than 70%.

Explain why, in terms of the position of the equilibrium.

_______________________________________________________________________________________________________________________________________ [1]
(iii) If the temperature is decreased, the yield of hydrogen decreases.

What does this information indicate about the reaction between methane and steam?

_______________________________________________________________________________________________________________________________________ [1]
(iv) Why is a catalyst used in this reaction?

_______________________________________________________________________________________________________________________________________ [1]

Topic Chem7 Q# 71/ IGCSE Chemistry/2017/w/Paper 41/Q5

(¢) Nitrogen dioxide, NO,, exists in equilibrium with dinitrogen tetroxide, N,O,.
Nitrogen dioxide is brown and dinitrogen tetroxide is colourless.

2NO4(g) = N,O,g)
brown colourless

(i) Asample of nitrogen dioxide and dinitrogen tetroxide at equilibrium was placed in a closed
gas syringe.
The syringe plunger was pushed in. This increased the pressure in the gas syringe. The
temperature was kept constant.

nitrogen dioxide and

dinitrogen tetroxide
at equilibrium

Ty

gas syringe

end blocked

State how the colour of the gas in the syringe changed. Explain your answer in terms of
the position of the equilibrium.
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cooled in an ice bath at constant pressure. The contents of the tube became paler.

Suggest an explanation for this observation in terms of the position of the equilibrium.

Topic Chem7 Q# 72/ IGCSE Chemistry/2017/w/Paper 41/ =
3 (a) When magnesium is added to aqueous copper(Il) sulfate a reaction occurs.
The ionic equation for the reaction is shown.
Mg + Cu* — Mg* + Cu
(i) Give one change you would observe during this reaction.
_______________________________________________________________________________________________________________________________________ [1]
(i) Explain why this is a redox reaction.
_______________________________________________________________________________________________________________________________________ [1]
(iii) Identify the oxidising agent in this reaction. Give a reason for your answer.
_______________________________________________________________________________________________________________________________________ [2]

Topic Chem7 Q# 73/ IGCSE Chemistry/2017/w/Paper 41/
7 Copper(II) oxide reacts with dilute hydrochloric acid.

CuO(s) + 2HCI(aq) — CuCl,(aq) + H,O(l)

6.00g of copper(II) oxide were added to 50.0cm?® of 1.00mol/dm? hydrochloric acid. This was an
excess of copper(Il) oxide.

(a) Therateofthe reaction can beincreased by increasing the concentration of the hydrochloric acid
or by heating it.

(i) In terms of collisions, explain why increasing the concentration of the hydrochloric acid
increases the rate of the reaction.
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(ii) In terms of collisions, explain why heating the hydrochloric acid increases the rate of the g i b
reaction. o

Topic Chem7 Q# 74/ IGCSE Chemistry/2017/s/Paper 41/
5 When barium carbonate is added to dilute hydrochlonic acid, carbon dioxide gas is formed.

A student camed out an expernment to measure the volume of gas formed as a reaction proceeds.
The student added a small mass of powdered barium carbonate to an excess of 0.1mol/dm?
hydrochloric acid. A graph of the results was drawn.

The graph is shown.

400

300
volume
ofgas 200
fem? |

100 i

r
0

0 30 60 90 120 150 180 210 240

time/s

(a) Mame the two pieces of apparatus needed to take the measurements shown on the graph.

Patrick Brannac www.SmashingScience.org Page 58 of 192



https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

(b) On the axes below, sketch a graph to show how the rate of reaction changes as the reaction #£;
proceeds.

Assume the initial rate of reaction is represented by the point at X.

A
X

rate of
reaction

time/s

[2]

(d) The onginal graph has been drawn again.

On the grid, draw the graph expected if the same mass of barium carbonate is added as large
lumps instead of as a powder. All other conditions are the same as in the original experiment.

Explain why your graph is different from the ornginal graph.

400

300
volume
of gas 200
fem? H

100 7

ri
0

0 30 60 90 120 150 180 210 240

time/s
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(e} The original graph has been drawn again.

On the grid, draw the graph expected if the concentration of dilute hydrochloric acid is changed
from 0.1 mol/dm?to 0.2 mol/dm?. All other conditions are the same as in the original experiment.

Explain, in terms of particles, why your graph is different from the original graph.

400

300
volume
ofgas 200
lem? -

A
100 i
i
0

0 30 60 90 120 150 180 210 240

time/s

- 4]

Topic Chem7 Q# 75/ IGCSE Chemistry/2017/m/Paper 42/
4 Copper(Il) sulfate solution was electrolysed using the apparatus shown.

+

carbon cathode carbon anode

copper(ll) sulfate
solution
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(b) Oxygen was formed at the anode and copper was formed at the cathode.

(i) The ionic half-equation for the formation of oxygen is shown.
40H- — 0O, + 2H,0 + 4e

Explain why this reaction is oxidation.

_______________________________________________________________________________________________________________________________________ [1]
(i) Write the ionic half-equation for the formation of copper at the cathode.
_______________________________________________________________________________________________________________________________________ 2]
Topic Chem7 Q# 76/ IGCSE Chemistry/2017/m/Paper 42/
3 Nitryl chloride, NO,CI, reacts with nitric oxide, NO. The forward reaction is exothermic.
NO.CI(g) + NO(g) == NO,(g) + NOCI(g)
The reaction can reach equilibrium.
(a) What is meant by the term equilibrium for a reversible reaction?
.............................................................................................................................................. 2]
(b) Explain why increasing the temperature increases the rate of reaction.
______________________________________________________________________________________________________________________________________________ [3]

Topic Chem7.1 &2 Q# 77/ iGCSE Chemistry/2014/s/Paper 31/
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6 Hydrogen peroxide decomposes to form water and oxygen. This reaction i1s catalysed by
manganese(I\V) oxide.

2H,0,(aq) — 2H,0() + O(g)

The rate of this reaction can be investigated using the following apparatus.

9% \

oxygen gas

agueous hydrogen peroxide

E and manganese(IV) oxide

40 cm? of agueous hydrogen peroxide was put in the flask and 0.1 g of small lumps of manganese(IV)
oxide was added. The volume of oxygen collected was measured every 30 seconds. The results
were plotted to give the graph shown below.

I

volume of
oxygen

DDt

Y

1 ty t,
time

(a) (i) How do the rates at times t,, t, and t, differ?

(i) Explain the trend in reaction rate that you described in (a)(i).
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{b) The experiment was repeated using 0.1g of finely powdered manganese(IV) oxide. All the
other variables were kept the same.

{i) On the axes opposite, sketch the graph that would be expected. 2]

{ii) Explainthe shape of this graph. ..

2

() Describe how you could show that the catalyst, manganese(IV) oxide, was not used up in the
reaction. Manganese(IV) oxide is insoluble in water.

Topic Chem7.1 &2 Q# 78/ iGCSE Chemistry/2013/w/Paper 31/

4 20.0g of small lumps of calcium carbonate and 40 cm?® of hydrochloric acid, concentration
2.0mol/dm?3, were placed in a flask on a top pan balance. The mass of the flask and contents
was recorded every minute.

=
/)

cotton wool to prevent
drops of acid spray escaping

flask

40 cm?® of hydrochloric acid, 2.0mol/dm?

= 20.0 g of small lumps of
/ \ calcium carbonate
balance

The mass of carbon dioxide given off was plotted against time.

A

mass of
carbon dioxide

o
Y

0 time
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CaCO,(s) + 2HCI(aq) — CaCly(aq) + H,O(l) + CO,(g)
In all the experiments mentioned in this question, the calcium carbonate was in excess.

(a) (i) Explain how you could determine the mass of carbon dioxide given off in the first five
minutes.

(ii) Label the graph F where the reaction rate is the fastest, S where it is slowing down
and 0 where the rate is zero. [2]

(iii) Explain how the shape of the graph shows where the rate is fastest, where it is
slowing down and where the rate is zero.

(b) Sketch on the same graph, the line which would have been obtained if 20.0g of small
lumps of calcium carbonate and 80 cm?® of hydrochloric acid, concentration 1.0 mol/dm?,
had been used. [2]

{e) Explain in terms of collisions between reacting particles each of the following.

(i) The reaction rate would be slower if 20.0 g of larger lumps of calcium carbonate and
40 cm? of hydrochloric acid, concentration 2.0 mol/dm?®, were used.

2]

{ii) The reaction rate would be faster if the experiment was carried out at a higher
temperature.
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Topic Chem7.1 &2 Q# 79/ iGCSE Chemistry/2013/s/Paper 31/

3 A small piece of marble, CaCO,, was added to 5.0cm? of hydrochloric acid, concentration
1.0mol/dm?, at 25°C. The time taken for the reaction to stop was measured. The experiment
was repeated using 5.0 cm?® of different solutions of acids. The acid was in excess in all of the
expenments.

Typical results are given in the table.

expenment temperature /°C acid solution time/min
1 25 hydrochloric acid 1.0mol/dm? 3
2 25 hydrochloric acid 0.5 mol/dm? 7
3 25 ethanoic acid 1.0 mol/dm? 10
4 15 hydrochloric acid 1.0mol/dm? 8

(a) (i) Explain why it is important that the pieces of marble are the same size and the same
shape.

(ii) How would you know when the reaction had stopped?

(¢} (i) Explain why the reaction in experiment 1 is faster than the reaction in experiment 2.

(iii) Explain in terms of collisions between reacting particles why experiment 4 is slower
than experiment 1.

- B3
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Topic Chem7.1 &2 Q# 80/ iGCSE Chemistry/2012/w/Paper 31/

5 Carbonyl chloride, COCI,, is widely used in industry to make polymers, dyes and
pharmaceuticals.

(a) Carbonyl chloride was first made in 1812 by exposing a mixture of carbon monoxide and
chlorine to bright sunlight. This is a photochemical reaction.

O(g) + Cl,(g) — COClyg)

(i) Explain the phrase photochemical reaction.

(ii) Give another example of a photochemical reaction and explain why it is important
either to the environment or in industry.

Topic Chem7.1 &2 Q# 81/ iGCSE Chemistry/2012/w/Paper 31/

5 Carbonyl chloride, COCI,, is widely used in industry to make polymers, dyes and
pharmaceuticals.

(iii) Explain why a catalyst is used.

Topic Chem7.1 &2 Q# 82/ iGCSE Chemistry/2012/w/Paper 31/

3 The speed (rate) of a chemical reaction depends on a number of factors which include
temperature and the presence of a catalyst.

(a) Reaction speed increases as the temperature increases.

(i) Explain why reaction speed increases with temperature.

(ii) Reactions involving enzymes do not follow the above pattern.
The following graph shows how the speed of such a reaction varies with temperature.

3

speed

Y

temperature
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3 The speed (rate) of a chemical reaction depends on a number of factors which include
temperature and the presence of a catalyst.

(a) Reaction speed increases as the temperature increases.

(i) Explain why reaction speed increases with temperature.

(i) Reactions involving enzymes do not follow the above pattern.
The following graph shows how the speed of such a reaction varies with temperature.

'

speed

Y

temperature

Suggest an explanation why initially the reaction speed increases then above a
certain temperature the speed decreases.

{b) An organic compound decomposes to give off nitrogen.
CeHsN,Cl(aq) — C;HsCI(l) + Ny(g)

The speed of this reaction can be determined by measuring the volume of nitrogen
formed at regular intervals. Typical results are shown in the graph below.

3

volume of
nitrogen

=
¥

0 fime

(i) The reaction is catalysed by copper.
Sketch the graph for the catalysed reaction on the diagram above. [2]
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(ii) How does the speed of this reaction vary with time?

Topic Chem7.1 &2 Q# 83/ iGCSE Chemistry/2011/w/Paper 31/

5 The rate of the reaction between iron and agqueous bromine can be investigated using the
apparatus shown below.

___—attached to stirrer

piece of metal rotates

piece of metal (iron)

——— solution of bromine

(a) A piece of iron was weighed and placed in the apparatus. It was removed at regular
intervals and the clock was paused. The piece of iron was washed, dried, weighed and
replaced. The clock was restarted.

This was continued until the solution was colourless.
The mass of iron was plotted against time. The graph shows the results obtained.

&

mass of
iron

0 time (iron was in
solution of bromine)

(i) Suggest an explanation for the shape of the graph.

- [3]
(i) Predict the shape of the graph if a similar piece of iron with a much rougher surface

had been used.
Explain your answer.

- [2]
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(iii) Describe how you could find out if the rate of this reaction depended on the speed
of stirring.

Topic Chem7.3 Q# 84/ iGCSE Chemistry/2012/w/Paper 31/

5 Carbonyl chloride, COCI,, is widely used in industry to make polymers, dyes and
pharmaceuticals.

(b) Carbonyl chloride is now made by the reversible reaction given below.
CO(g) + Cly(g) = COCIl,(g)

The forward reaction is exothermic.
The reaction is catalysed by carbon within a temperature range of 50 to 150°C.

(i) Predict the effect on the yield of carbonyl chloride of increasing the pressure.
Explain your answer.

(ii) If the temperature is allowed to increase to above 200°C, very little carbonyl chloride
is formed. Explain why.

(iii) Explain why a catalyst is used.

Topic Chem7.3 Q# 85/ iGCSE Chemistry/2012/s/Paper 31/

4 Vanadium is a transition element. It has more than one oxidation state.
The element and its compounds are often used as catalysts.

(e) Vanadium(V) oxide is used to catalyse the exothermic reaction between sulfur dioxide
and oxygen in the Contact Process.

250, + 0, = 2S0,

The rate of this reaction can be increased either by using a catalyst or by increasing the
temperature. Explain why a catalyst is used and not a higher temperature.
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Topic Chem7.3 Q# 86/ iGCSE Chemistry/2011/w/Paper 31/

4 Reversible reactions can come to equilibrium. The following are three examples of types of
gaseous equilibria.
A,(g) + B,(g) = 2AB(g) reaction 1
A,(g) + 3B,(g) = 2AB,(9) reaction 2
2AB,(g) = 2AB(g) + B,(g) reaction3

(a) Explain the term equilibrium.

- [

(b) The following graphs show how the percentage of products of a reversible reaction at
equilibrium could vary with pressure.
For each graph, decide whether the percentage of products decreases, increases or

stays the same when the pressure is increased, then match each graph to one of the
above reactions and give a reason for your choice.

(1)

% product at
equilibrium

0 pressure

effect on percentage of products .
reaction

- [3]
(i)

% product at
equilibrium

o=

pressure

effect on percentage of products
reaction
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(i)

% product at
equilibrium

=

pressure

effect on percentage of products ...
== Lo

Topic Chem7.4 Q# 87/ iGCSE Chemistry/2012/s/Paper 31/

4 Vanadium is a transition element. It has more than one oxidation state.
The element and its compounds are often used as catalysts.

(d) The oxidation states of vanadium in its compounds are V(+5), V(+4), V(+3) and V(+2).
The vanadium(III) ion can behave as a reductant or an oxidant.

(i) Indicate on the following equation which reactant is the oxidant.

N+ 7n = V= + In*
[1]

(ii) Which change in the following equation is oxidation?
Explain your choice.

V#* + Fe™* = V& + Fe?t

- [2]
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Topic Chem7.4 Q# 88/ iGCSE Chemistry/2011/w/Paper 31/ Q5

(b) Iron has two oxidation states +2 and +3. There are two possible equations for the redux O ke
reaction between iron and bromine.

Fe + Br, — Fe* + 2Br-
2Fe + 3Br, — 2Fe™ + 6Br-

(i) Indicate, on the first equation, the change which is oxidation. Give a reason for your
choice.

(i) Which substance in the first equation is the reductant (reducing agent)?

Topic Chem 9 Q# 89/ IGCSE Chemistry/2017/s/Paper 43/
1 Six different atoms can be represented as follows.

Aot B e W W

{a) Answer the following questions using atoms from the list. Each atom may be used once, more
than once or not at all.

(v) Is an atom of an element from Group VIl of the Periodic Table,

_______________________________________________________________________________________________________________________________________ [1]
(vi) is an atom of a noble gas.
....................................................................................................................................... [1]
Topic Chem9 Q# 90/ IGCSE Chemistry/2017/s/Paper 42/
4 Nickel, copper and zinc are three consecutive elements in the Periodic Table.
(a) Mickel and copper are transition elements.
State three chemical properties of transition elements.
.............................................................................................................................................. [3]
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Topic Chem9 Q# 91/ IGCSE Chemistry/2017/s/Paper 42/
5 (a) The elements in Group VIl are known as the halogens. Some halogens react with aqueous =%

solutions of halides.

(i) Complete the table by adding a v to indicate when a reaction occurs and a X to indicate
when no reaction occurs.

agueous agueous agueous
potassium chloride | potassium bromide potassium iodide
chlorine X v
bromine X
iodine X
[3]

(ii) Write a chemical equation for the reaction between chlorine and agueous potassium bromide.

(e) Astatine is at the bottom of Group VII. Use your knowledge of the properties of the halogens to

(i) predict the physical state of astatine at room temperature and pressure,

Topic Chem9 Q# 92/ IGCSE Chemistry/2017/s/Paper 41/
2  Some oxides of some elements are listed.

CO CO, NaO Mg0 ALO,
sio, P,0, SO, CLO, Cr0,

(a) Answer the following questions using only oxides from the list. Each oxide may be used once,
more than once or not at all.

Give the formula of an oxide

(i) wWhiCh 15 COlOUIEd, e e
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Topic Chem9 Q# 93/ iGCSE Chemistry/2014/s/Paper 31/ Ay ¥

4 In the Periodic Table, the elements are arranged in columns called Groups and in rows called 1 S
FPenods.

(a) (i) Complete the table for some of the elements in Penod 3.

group number | ] 1] A A Wi Wil
symbol Na Ma Al Si P S Cl
number of

valency electrons

valency

[2]

(ii) What is the relationship between the group number and the number of valency electrons?

-1
{iii) Explain the relationship between the number of valency electrons and the valency

for the elements Na to Al

for the elements P to CL

[4]
(b) Across a period, the elements change from metallic to non-metallic.

(ii) Describe how the type of bonding in the chlonides formed by these elements changes
across this period.
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Topic Chem9 Q# 94/ iGCSE Chemistry/2013/w/Paper 31/
1 For each of the following, name an element which matches the description.

(a) Itis used as a fuel in nuclear reactors.

(b) Itis the only non-metal which is a good conductor of electricity.

{c) Inert electrodes are made from this metal.

{d) This gaseous element is used to fill balloons in preference to hydrogen.

{e) An element which can form an ion of the type X*.

{f) It has the same electron distribution as the calcium ion, Ca®.

{(g) The elementis in Pernod 5 and Group V1.

Topic Chem9 Q# 95/ iGCSE Chemistry/2013/s/Paper 31/

2 Anelement, M, has the electron distribution 2 + 8 + 18 + 3.

(a) Which group in the Peniodic Table is element M likely to be in?

(b) Predict whether element M is a poor or a good conductor of electricity.
Give a reason for your answer.
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(c) Binary compounds contain two atoms per molecule, for example HCL
Identify an element which could form a binary compound with element M.

(d) Predict the formula of the sulfate of M. The formula of the sulfate ion is SO,*.

Topic Chem9 Q# 96/ iGCSE Chemistry/2012/w/Paper 31/
2 Three of the halogens in Group VIl are listed below.

chlorine
bromine
iodine

(a) (i) How does their colour change down the Group?

(ii) How do their melting points and boiling points change down the Group?

(iii) Predict the colour and physical state (solid, liquid or gas) of astatine, At.

PRSI CAl S B e

Topic Chem9 Q# 97/ iGCSE Chemistry/2012/s/Paper 31/
3  The Group | metals show trends in both their physical and chemical properties.

(a) (i) How do their melting points vary down the Group?

(i) Which element in the Group has the highest density?

(iii) All Group | metals react with cold water. Complete the following equation.

Rb+ _HO > .+

Topic Chem9 Q# 98/ iGCSE Chemistry/2012/s/Paper 31/

4 Vanadium is a transition element. It has more than one oxidation state.
The element and its compounds are often used as catalysts.
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(b) Predict three physical properties of vanadium which are typical of transition elements.

Topic Chem9 Q# 99/ iGCSE Chemistry/2011/s/Paper 31/ Q5
(¢) Describe how you could distinguish between hydriodic, HI{aq), and hydrobromic, HBr{aq)
acids, by bubbling chlorine through these two acids.

result with hydnodic acid

result with hydrobromicacid . [2]

Topic Chem 11 Q# 100/ IGCSE Chemistry/2017/s/Paper 42/
3 This question is about nitrogen and some of its compounds.

(a) Nitrogen in the air can be converted into ammonia by the Haber process. The chemical equation
for the reaction is shown.

N, + 3H, = 2NH,

(i) State the temperature and pressure used in the Haber process.

M AN
WL
[2]

(ii) MName the catalyst used in the Haber process.
_______________________________________________________________________________________________________________________________________ [1]

{(b) The ammonia produced in the Haber process can be oxidised to nitrogen(1l) oxide at 900 °C.
The reaction is exothermic.

(i) Balance the chemical equation for this reaction.

4NH, + 0O, = __NO + __ H,O

[2]
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Topic Chem11.3 Q# 101/ iGCSE Chemistry/2013/w/Paper 31/

3 Ammonia is manufactured by the Haber process.

Ny(g) + 3H.(g) = 2NH,(g)

The forward reaction is exothermic.

{a) Describe how the reactants are obtained.

{i) Nitrogen

(i) Hydrogen

- [

- [3]

{b) The percentage of ammonia in the equilibrium mixture varies with temperature and
pressure.

(i)

pair A

pair B

pair C

Patrick Brannac

Which pair of graphs, A, B or C, shows correctly how the percentage of ammonia at
equilibrium varies with temperature and pressure?

percentage
NH, at
equilibrium

percentage
NH, at
equilibrium

percentage
NH, at
equilibrium

The pair with both graphs correctis

i

L

)

temperature

Y

temperature

Y

temperature

percentage
NH, at
equilibrium

percentage
NH, at
equilibrium

percentage
NH, at
equilibrium
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(ii) Give a full explanation of why the pair of graphs you have chosen in (i) is correct.

6]

(iii) Catalysts do not alter the position of equilibrium. Explain why a catalyst is used in
this process.

- [2]
Topic Chem11.3 Q# 102/ iGCSE Chemistry/2013/s/Paper 31/ Q6

(b) Ammonia is manufactured by the Haber Process. The economics of this process require
that as much ammonia as possible is made as quickly as possible.
Explain how this can be done using the following information.

The conditions for the following reversible reaction are:

o 450°C
¢ 200 atmospheres pressure
« iron catalyst

N.(g) + 3H,(g) == 2NH,(g) the reaction is exothermic
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Topic Chem11.3 Q# 103/ iGCSE Chemistry/2010/w/Paper 31/ Q4
(b) Ammonia is made by the Haber Process.

N,(g) +3H,(g) = 2NH,(g) forward reaction is exothermic

The percentage of ammonia in the equilibrium mixture varies with conditions.

pressure /atmospheres 100 200 300 400
% ammonia at 300°C 45 65 T2 78
% ammonia at 500°C 9 18 25 31

The conditions actually used are 200 atmospheres, 450 °C and an iron catalyst.

(i) The onginal catalyst was platinum. Suggest a reason why it was changed to iron.

(ii) Explain why the highest pressure gives the highest percentage of ammonia in the
equilibrium mixture.

______________________________________________________________________________________________________________________________ [2]
(iii) What happens to the unreacted nitrogen and hydrogen?
______________________________________________________________________________________________________________________________ [1]
(iv) State one advantage and one disadvantage of using a lower temperature.

AAVAN EOE
______________________________________________________________________________________________________________________________ [1]
Aisadvan Al
______________________________________________________________________________________________________________________________ [1]

Topic Chem11.3 Q# 104/ iGCSE Chemistry/2009/s/Paper 31/
6 Ammonia is manufactured by the Haber process.

Nz(g) + 3H:g) = 2NHsg) the forward reaction is exothermic

(a) (i) Name the raw materials from which nitrogen and hydrogen are obtained.

nitrogen from

hydrogen from
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(ii) Name the catalyst used in this process.

(b) The following graph shows how the percentage of ammonia in the equilibrium mixture
changes with temperature.

% ammonia
at equilibrium

o
Y

temperature

(i) Explain the term equilibrium.

(ii) How does the percentage of ammonia vary with temperature?

(c) (i) Sketch a graph which shows how the percentage of ammonia in the equilibrium
mixture varies with pressure.

F )

% ammonia
at equilibrium

pressure

[1]

g
YA
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(ii)) Explain why the graph has the shape shown.

[2]

Topic Chem11.3 Q# 105/ iGCSE Chemistry/2008/w/Paper 31/ Q5b
(i) Name an important chemical that is made from hydrogen.

Topic Chem11.3 Q# 106/ iGCSE Chemistry/2008/s/Paper 31/

8 Large areas of the Amazon rain forest are cleared each year to grow soya beans. The trees
are cut down and burnt.

(a) Why do these activities increase the percentage of carbon dioxide in the atmosphere?

Topic Chem11.3 Q# 107/ iGCSE Chemistry/2007/w/Paper 3/ Q6
[l::l Methano! is made from carbon monoxide.

CO(g) + 2H(g) = CH:OH(g) the forward reaction is exothermic

(i) Describe how hydrogen is obtained from alkanes.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . [2]
Topic Chem11.3 Q# 108/ iGCSE Chemistry/2006/w/Paper 3/
5 Ammonia is manufactured by the Haber Process.
Nz(g) + 3Hz(g) = 2NHs(g)
200 atmospheres
450°C
The forward reaction is exothermic.
(a) (i) What is the catalyst for this reaction?
[1]

(ii) Mewer catalysts have been discovered for this process. Using these catalysts, the
operating temperature is lowered from 450°C to 400°C. What is the advantage of
using a lower temperatura?

Explain your answer.

advantage

explanation

[2]
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(b) After passing over the catalyst, the mixture contains 15% of ammonia. It is cooled and
the ammonia liquefies and is separated from the unreacted nitrogen and hydrogen.
They are recycled.

(i) How are the gases recycled?

(ii)) Only ammonia gas liquefies. Suggest an explanation for this.
(c) Urea, CO(NH:)., is one of the fertilisers manufactured from ammonia.
Ammonia is heated with carbon dioxide.
(i) Write an equation for the manufacture of urea.
[2]

(ii) Explain why urea on its own might not be very effective in promoting crop growth.

[1]

Topic Chem11.3 Q# 109/ iGCSE Chemistry/2005/w/Paper 3/

7 In 1808, Haber discovered that nitrogen and hydrogen would react to form ammonia. The
yield of ammonia was 8%.

Nz (g) + 3H: (g) = 2NH: (g) the forward reaction is exothermic
catalyst platinum
temperature 600 °C

pressure 200atm

(a) Describe how hydrogen is obtained for the modern process.

(ii) Explain why the modern process, which uses a lower temperature, has a higher
yield of 15%.

[2]
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Topic Chem11.3 Q# 110/ iGCSE Chemistry/2004/s/Paper 3/ Q2
(b) About one third of this production of acid is used to make nitrogen and phosphorus-
containing fertilisers.

(i) Name the third element that is essential for plant growth and is present in most

fertilisers.
(ii) Name a nitrogen-containing fertiliser that is manufactured from sulphuric acid.
[1]

Topic Chem11.3 Q# 111/ iGCSE Chemistry/2003/w/Paper 3/
1 Ammonia contains the elements nitrogen and hydrogen. It is manufactured from these elements
in the Haber process.

N,(g) + 3H,(g) = 2NH,(g)

The forward reaction is exothermic.

(ii) MName two raw materials from which hydrogen is manufactured.

(2]
(b) The table shows how the percentage of ammonia in the equilibrium mixture varies with
pressure at 600 °C.
percentage ammonia 8 12 | 15 | 20
pressure/atm 200 | 300 | 400 | 500
(i) Explain why the percentage of ammonia increases as the pressure increases.
............................................................................................................................... [2]

(ii) How would the percentage of ammonia change if the measurements had been made
at a lower temperature?
Explain your answer.

(iii) State two of the reaction conditions used in the Haber Process.
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Topic Chem 12 Q# 112/ iGCSE Chemistry/2014/w/Paper 31/
3 The main use of sulfur dioxide is the manufacture of sulfuric acid.

(a) State two other uses of sulfur dioxide.

(b) One source of sulfur dioxide is burning sulfur in air.
Describe how sulfur dioxide can be made from the ore zinc sulfide.

(¢) The Contact process changes sulfur dioxide into sulfur trioxide.

250,(g) + O,(g) = 2504(g)
the forward reaction is exothermic
temperature 400 to 450°C

low pressure 1 to 10 atmospheres
catalyst vanadium(\V') oxide

(i) What is the formula of vanadium(V') oxide?
-
(i) Vanadium(V) oxide is an efficient catalyst at any temperature in the range 400 to 450°C.

Scientists are looking for an altemative catalyst which is efficient at 300°C.
What would be the advantage of using a lower temperature?

(iii) The process does not use a high pressure because of the extra expense.
Suggest two advantages of using a high pressure?
Explain your suggestions.
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(d) Sulfuric acid is made by dissolving sulfur trioxide in concentrated sulfuric acid to form oleum.
Water is reacted with oleum to form more sulfuric acid.
Why is sulfur tnoxide not reacted directly with water?

Topic Chem12 Q# 113/ iGCSE Chemistry/2013/w/Paper 31/ Q6

{b) Basic lead(II) carbonate is heated in the apparatus shown below. Water and carbon
dioxide are produced.

basic lead
carbonate

heat

U-tube filled
with silica gel
to absorb water

soda lime,
carbon dioxide
reacts here

(i) Silica gel absorbs water. Silica gel often contains anhydrous cobalt(Il) chloride.
When this absorbs water it changes from blue to pink.
Suggest a reason.

]

(ii) Soda lime is a mixture of sodium hydroxide and calcium oxide. Why do these two
substances react with carbon dioxide?

(iii) Name two substances formed when soda lime reacts with carbon dioxide.
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Topic Chem12 Q# 114/ iGCSE Chemistry/2011/s/Paper 31/ Q4

(b} Sulfur dioxide is used to make sulfur trioxide in the Contact Process.
2S0,(g) + O,(g) = 250,(g)
The forward reaction is exothermic. The conditions used are:

temperature: 450°C
pressure: 2 atmospheres
catalyst: vanadium(V) oxide

Explain, mentioning both position of equilibrium and rate, why these conditions give the
most economic yield.

- [4]

Topic Chem12 Q# 115/ iGCSE Chemistry/2009/w/Paper 3/ Q6
(b) Sulfuric acid was first made in the Middle East by heating the mineral, green vitriol,
FeS0,.7H:0. The gases formed were cooled.

FeS0O,7H,O(s) — FeSO4s) + 7H:0(g)
green crystals yellow powder

2FeS04(s) — Fez0s(s) + SO:(g) + SOa(g)
On cooling

S0; + H.O — H:504 sulfuric acid
S0, + H,O — H,S0; sulfurous acid

(if) Sulfurous acid is a reductant. What would you see when acidified potassium
manganate(VII) is added to a solution containing this acid?

,'. > J.,
YA
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Topic Chem12 Q# 116/ iGCSE Chemistry/2009/w/Paper 3/
6 (a) Sulfuric acid is made by the Contact process.

250; + O, = 280;
This is carried out in the presence of a catalyst at 450 °C and 2 atmospheres pressure.

(i) How is the sulfur dioxide made?

AR AR R AU NN R RN R R AR R R RN R RN R R R R R RN AR R R R R AR R AR R R R RN R AR RN R R NN AR R R N R RN R U RR R NN R RN R AU U RR RN RU R RY ) [1]
(ii) Give another use of sulfur dioxide.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (1]
(iii) Name the catalyst used.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]

(iv) If the temperature is decreased to 300°C, the yield of sulfur trioxide increases.
Explain why this lower temperature is not used.

[1]

(v) Sulfur trioxide is dissolved in concentrated sulfuric acid. This is added to water to
make more sulfuric acid. Why is sulfur trioxide not added directly to water?

[1]

Topic Chem12 Q# 117/ iGCSE Chemistry/2008/s/Paper 31/
1 For each of the following select an element from Period 4, potassium to krypton, that
matches the description.

(g) One of its oxides is the catalyst in the Contact Process.

[iIGCSE Chemistry/201]
Topic Chem12 Q# 118/ iGCSE Chemistry/2007/w/Paper 3/

4 Zinc is extracted from zinc blende, ZnS.
(a) Zinc blende is heated in air to give zinc oxide and sulphur dioxide. Most of the sulphur
dioxide is used to make sulphur trioxide. This is used to manufacture sulphuric acid.
Some of the acid is used in the plant, but most of it is used to make fertilisers.

(i) Give another use of sulphur dioxide.

YA
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(ii) Describe how sulphur dioxide is converted into sulphur tnoxide.

Topic Chem12 Q# 119/ iGCSE Chemistry/2006/s/Paper 3/ Q5 (b)

(iii) Explain, mentioning both rate and percentage yield, why the temperature used in
the Contact process is 450°C.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
(iv) Describe how the sulphur trioxide is changed into concentrated sulphuric acid.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [2]
Topic Chem12 Q# 120/ iGCSE Chemistry/2006/s/Paper 3/
5 Sulphuric acid is made by the Contact process in the following sequence of reactions.
sulphur — sulphur dioxide — sulphur trioxide — sulphuric acid
(a) (i) How is sulphur dioxide made from sulphur?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(ii) Sulphur dioxide has other uses.
Why is it used in the manufacture of paper?
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [1]
(iii) How does it preserve food?
[1]

(b) The equation for a stage of the Contact process is

250; + O = 280,

Patrick Brannac www.SmashingScience.org Page 89 of 192



https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

The percentage of sulphur trioxide in the equilibrium mixture varies with temperature.

percentage of A4,
sulphur trioxide

\
#

temperature

(i) How does the percentage of sulphur trioxide in the equilibrium mixture vary as the
temperature increases? Circle the correct answer.

increases stays the same decreases ]

(ii) Is the forward reaction in the equilibrium 250; + O, = 250; exothermic or
endothermic? Give a reason for your choice.

Topic Chem12 Q# 121/ iGCSE Chemistry/2005/s/Paper 3/Q4

(¢) Sulphuric acid is manufactured by the Contact Process. Sulphur dioxide is oxidised to
sulphur trioxide by oxygen.

2502 + Dz —= 2503

(i) Name the catalyst used in this reaction.

[1]

(ii) What temperature is used for this reaction?

[1]

(iii) Describe how sulphur trioxide is changed into sulphuric acid.
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Topic Chem12 Q# 122/ iGCSE Chemistry/2005/s/Paper 3/ Q4

4 The Carlsbad caverns in New Mexico are very large underground caves. Although the walls
of these caves are coated with gypsum (hydrated calcium sulphate), the caves have been
formed in limestone.

(a) Itis believed that the caves were formed by sulphuric acid reacting with the limestone.
(i) Complete the word equation.

calcium + sulphuric — calcium + +

carbonate acid sulphate (]

(ii) Describe how you could test the water entering the cave to show that it contained
sulphate ions.

result 2]

(iii) How could you show that the water entering the cave has a high concentration of
hydrogen ions?

(b) Hydrogen sulphide gas which was escaping from nearby petroleum deposits was being
oxidised to sulphuric acid.

(i) Complete the equation for this reaction forming sulphuric acid.
HS + 0; —» [2]

(ii) Explain why all the hydrogen sulphide should be removed from the petroleum
before it is used as a fuel.

AN
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Topic Chem12 Q# 123/ iGCSE Chemistry/2004/s/Paper 3/

2 Sulphur is used to make sulphuric acid. In the UK, the annual production of the acid is
about 2.5 million tonnes.

(a) The reactions in the manufacture of sulphuric acid by the Contact Process are shown

below.
Sulphur - Sulphur dioxide
S reaction 1 SO,
Sulphur dioxide + oxygen —_— Sulphur trioxide
250; +0O; reaction 2 250,
Sulphur trioxide - Oleum
S0, reaction 3 H2S:0;
Oleum + water . Sulphuric acid
H,S,0; reaction 4 H,S0,

(i) Give alarge scale source of the element sulphur.

[1]
(ii) State another use of sulphur dioxide.

[1]
(iii) How is sulphur changed into sulphur dioxide?

[1]
(iv) Name the catalyst used in reaction 2.

[1]

(v) Reaction 2 is exothermic. Why is a catalyst, rather than a higher temperature, used
to increase the rate of this reversible reaction?

2]

(vi) Write a word equation for reaction 3.

[1]

(vii) Write a symbol equation for reaction 4.
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Topic Chem12 Q# 124/ iGCSE Chemistry/2003/w/Paper 3/

5  Sulphur dioxide, SO, and sulphur trioxide, SO, are the two oxides of sulphur.

(a) Sulphur dioxide can kill bacteria and has bleaching properties. Give a use of sulphur
dioxide that depends on each of these properties.

(i) ability to Kill Dacteria ... [1]
(ii) bleaching Properti|s ... e [1]
(b) Sulphur trioxide can be made from sulphur dioxide.

(i) Why is this reaction important industrially?

............................................................................................................................... [1]
(ii) Complete the word equation.
sulphur dioxide + ..o, — sulphur trioxide  [1]
(iii) What are the conditions for this reaction?
............................................................................................................................... [2]
Topic Chem12 Q# 125/ iGCSE Chemistry/2002/w/Paper 3/
1 (a) Sulphuric acid is made by the Contact Process.
2505(g) + O,(g) = 2504(g) forward reaction is exothermic
(i) What are the reaction conditions for the Contact Process?
3]

(i) Would the yield of sulphur trioxide increase, decrease or stay the same when the
temperature is increased? Explain your answer.

- I2]

(fii) Describe how sulphur trioxide is changed into concentrated sulphuric acid.

121

AN
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Topic Chem12 Q# 126/ iGCSE Chemistry/2001/w/Paper 3/

5 (a) Inthe USA, 5u|phur is obtained from underground deposits. It burns to form 5u|phur EREA
dioxide. This is used in paper making, to preserve food and in the manufacture of
sulphuric acid.

(i) Why is sulphur dioxide needed in paper making?

1
(i) How does sulphur dioxide preserve food?
1
Mark Scheme for Paper 3/4 simple answer questions
Q# 1/ IGCSE Chemistry/2017/w/Paper 42/
ai) Brownian (motion) 1
1{aXii) molecules 1
nitrogen / Mz/ N OR oxygen/ O/ O 1
1{a)(iiy | nitrogen OR oxygen (particles) collide with / bombard J hit the dust {particles) 1
({the bombarding particles) move randomly 1
b)) | diffusion 1
1{bXii) Brz has an M of 160 AND CL has an M: of 71/ bromine has an A, of 80 AND chiorine has an A of 35.5 1
{heavier) bromine (molecules f particles) diffuses more slowly 1
1{b)(iiiy | particles have more energy / move faster 1
Q# 2/ IGCSE Chemistry/2017/w/Paper 41/

Cuestion Answer Marks
ai) |B 1
1{apii) A 1
Ta)iiy | C 1
1(aiv) |E 1

1{k) o 2
M10O
Mz =
. Question Answer Marks
Ja)il | s 1
HaNi) | S 1
HNalii) |V 1
2{b) any value in the range 130-145°C 1
2ic) sublimation 1
2(dMi) Brownian motion 1
2{dii) nitrogen f oxygen / carbon dioxide f air molecules hit / bombard the smoke particles 1
(the bombarding paricles) move randomly 1
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Q# 3/ IGCSE Chemistry/2017/s/Paper 42/

1a)m) chromatography
1(apiiiy | fermentation /ferment 1
1a){iv) (simple) distillaticn distl 1
Wakv) filtration / decantation / centrifugation 1

Q# 4/ |IGCSE Chemistry/2017/s/Paper 41/

Ba(iii) (a solution in which) no more solute will dissclve 1
at that temperature 1
3a)iv) the solubility deceases as the temperature decreases 1

Q# 5/ IGCSE Chemistry/2017/m/Paper 42/

2(d)(i) M1 dichromate ions/particles are heavier (than silver ions) 1
M2 so dichromate ions diffuse/ move more slowly ORA 1
M3 (where they meet they react and) silver dichromate is made 1
2(d)(m) M1 red solid forms in less than five minutes or red solid forms 1
faster/sooner
M2 particles/ions move faster 1
2(e)i) M1 breaking down 1
M2 when heated 1

Q# 6/ iGCSE Chemistry/2014/s/Paper 31/Q3c
(iii) fractional distillation (1) [1]
Q# 7/ iGCSE Chemistry/2014/s/Paper 31/

3 (a) (i) (particles)spread to fill total available volume/mowve from high concentration
to low concentration/ moves down a concentration gradient (1) [1]

(i) massorM, (1) [1]

(b) (i) helium atoms/molecules are lighter than molecules in air or N: and O»
or helium is less dense than air or Nz and Q..
or helium diffuses (through the porous barrer) faster than air or N: and

Q. (1) [1]
(ii) faster rate of diffusion/molecules move faster (at high temperatures). (1) [1]

(ili) fractional distillation (1) [1]
Q# 8/ iGCSE Chemistry/2012/w/Paper 31/
7 (a) (i) melting point is below 25°C; [1]
boiling point above 25°C; [1]

accept: argument based on actual values
note: 25°C is between mp and bp = [2]

Q# 9/ iGCSE Chemistry/2014/s/Paper 31/ Q2
(b) boiling or turning to steam (1)

then condensing / condensation (1) [2]
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Q# 10/ iGCSE Chemistry/2012/w/Paper 31/
1 (a) diffusion or fractional distillation;

(b) fractional distillation:

(c) simple distillation;

(d) crystallisation;

(e) filtration;

() chromatography;

Q# 11/ iGCSE Chemistry/2011/s/Paper 31/

1 (a) ForB diffusion/ fractional distillation [1]
(b) A simple distillation [1]
(c) D chromatography [1]
(d) E filtration [1]
(e) C evaporation [1]
(fy B fractional distillation [1]
Q# 12/ IGCSE Chemistry/2017/w/Paper 43/
3edi) positive ions/ cations 1
=s2a of electrons /mobile electrons/ delocalized electrons /moving electrons /flowing electrons 1
attraction between positive ions and electrons 1
Sy layers/rows/ sheets of ions 1
slide/ slip/ shift (over each other or past each other) 1
Q#t 13/ IGCSE Chemistry/2017/w/Paper 43/
1(b) element 1
1(d) mixture 1

Patrick Brannac www.SmashingScience.org Page 96 of 192



https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

Q# 14/ IGCSE Chemistry/2017/w/Paper 43/

2ia)i) (two or more) atoms
combined/ joined/ sharing electrons (by a covalent bond)/ bonded 1
2a)i) substance that cannot be split up/broken down/ decomposed (into anything simpler) 1
OR
{substance) made of atoms with the same atomic number/ number of protons ! proton number
2y 10 1
2(b)i) 22 1
Z{byii) | AANDB 1
2{b)iv) |AANDB 1
HbYv) CANDD 1
2ic) number of | number of 3
protons electrons
MNa 11 11
5 16 18
Ch 34 34

Q# 15/ IGCSE Chemistry/2017/w/Paper 42/

2(a) Si2:8:4 1
Ca*:2:848 1

NT-2:B 1

2{b) CazM; 1
2(c) Li =hown as having one shell with 2 electrons OR no electrons OR no outer zhell 1
Clshown as having an outer shell of 7 electrons of one type, plus one different electron which matches Li electrons 1

‘+' charge on Li AND '~ charge on CI 1

2(d) two shared pairs of electrons 1
bath CIwith complete outer shells 1

S with complete outer shell 1

Xe) SCL has intermolecular forces (of atfraction) 1
LiCT has (electrostatic) forces (of atiraction) between ions 1
intermolecular forces are weaker / less ensrgy is needed to break intermolecular forces 1

2(f silicon(IV) oxide 1

Q# 16/ IGCSE Chemistry/2017/w/Paper 41/

BB} oxide ion has an outer shell with six dots and two crosses 1
oxide ion has a charge of 27 1

Bk i) {electrostatic) forces of aftraction between ions 1
{are} strong OR require lots of energy to overcome 1

Q# 17/ IGCSE Chemistry/2017/w/Paper 41/
4(e)i) g 3

M1 all shared pairs of electrons comect for single bonds
M2 2 shared pairs of electrons for the C=0 bond
M3 total of & electrons on each O including 4 nonbonding electrons and no additional non-bonding electrons
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Q# 18/ IGCSE Chemistry/2017/w/Paper 41/

Question Answer

1{apii) B 1

a)i) | A 1

1a)fiiy | C 1

1{aiiivi |E 1

= o+ 2

M1 O
Mz =

Question Answer Marks

2(aii) 5 1

Ha)ii) g 1

2a)iiy |V 1

2(b) any value in the range 130-145°C 1

2ic) sublimation 1

2(dpi) Brownian motion 1

2{dii) nitrogen [ oxygen [/ carbon dioxide [ air molecules hit / bombard the smoke particles 1

(the bombarding paricles) move randomly 1

Q# 19/ IGCSE Chemistry/2017/s/Paper 43/
2ic) (attractive) forces between molecules 1
({forces of attraction) are stronger in iodine 1
Q# 20/ IGCSE Chemistry/2017/s/Paper 43/

ey | J 1
1{a)ii) E 1
1(a)jiiy (D 1
Tavy | J 1
1{a)w) L 1
Tiajvi) | D 1
(B} {atoms with) same number of protons /atomic number of same element 1
different number of neutrons / different mass number/ different nucleon number 1
1{k)ii) | EANDG 1
1)y | they have the same number of electrons in their outer shell 1
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Q# 21/ IGCSE Chemistry/2017/s/Paper 43/

3(a)

regular arrangement / lattice of positive ions/ magnesium ions/Mg™ ions

sea of electrons OR delocalised electrons

attraction between (positive) ions and (delocalised s sea of) electrons

3(k)

electrons

move ! flow (throughout / through the structure)

3ic)

layers (of atoms or ions)

layers/atoms/ ions can slide/slip/ glide (over each other) {(without breaking the metallic bonds)

3(d)i)

magnesium zhown as (2, 8) using crosses

sulfide shown as (2, 8, 8), with the two gained electrons in the outer shell of sulfur shown as crosses and all other
electrons on sulfur shown as dots

miagnesium ion charge as 27 AND sulfide change as 27

3{d)ii)

melt/fused

ions can move OR are mobile

Q#t 22/ IGCSE Chemistry/2017/s/Paper 42/

(L))

(substance that) cannoct be 2plit up/broken down into (two or more) simpler substances by chemical means
OR
(substance) made of atoms with the same atomic number/number of protons/ proton number

1B}

(bwo or more) elements joined or combined or bonded (together)

(b))

(particle) containing different numbers of protons and elecirons
OR
atom or group of atoms that has gained or lost an electron /electrons

Question

Q# 23/ IGCSE Chemistry/2017/s/Paper 42/

Answer

Marks

2(a)

atoms of the same element/atoms with the same proton number/ atoms with the same atomic number

different neutron number /different nucleon number/ different mass number

2(b)

carbon silicon
proton number 6 14 M1
electronic structure 24 284 M2
nucleon number 12 28
number of neutrons in cne atom 6 14 M3

2(c)(i)

covalent

2(c)(ii)

award 1 mark for each correct property and one mark for each comect matching reason.

property: high melting point/high boiling point
reason: bonds between atoms are strong OR covalent bonds are strong/bonds need large amount of energy to break

property: non-conductor/poor conductor(of electricity)/insulator
reason: no moving charged particles/no moving ions/no moving electrons/all (outer shell) electrons used in bonding

property: hard
reason: bonds between atoms are strong OR covalent bonds are strong

property: brittle
reason: bonds between atoms are strong OR covalent bonds are strong/bonds are directional

property: insoluble
reason: does not form hydrogen bonds with water/no ions that can be hydrated

2(d)(i)

incomplete combustion/incomplete buming /combustion in insufficient air/oxygen

of fossil fuels /named fossil fuel/named petroleum fraction/name or formula of a type of substance containing carbon

2(d)(i)

toxic/ poiscnous / combines with or binds to haemoglobin
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2{e)(i) carbon dioxide: (simple} molecular/simple covalent

silicon{IV) dioxide: macromaolecular/giant molecular/ giant covalent/ giant atomic

2{el(ii) carbon dioxide: weak (force of) attraction between molecules fweak intermolecular forces /weak van der Waals’ 1
forces fweak dispersion forces/weak London forces

silicon(IV) dioxide: covalent bonds are strong /force of attraction between atoms is strong /no weak bonds (are 1
present)/all bonds are strong

(weak) forces of attraction in carbon dioxide need small amounts of emergy or heat to break/less energy or heat 1
needed to break forces of attraction in carbon dicxide

OR

{strong) bonds in silicon({IV) dicxide need large amounts of energy or heat to break /more energy or heat needed to
break bonds in silicon(IV) dicxide

Q# 24/ IGCSE Chemistry/2017/s/Paper 41/

1(a) proton number. the number of protons 1
nucleon number: the total number of protons and neutrons 1
nucleon number: in the nucleus fnuclei {of an atom) 1
1(b) (hydrogen is the only atom to have) no neutrons 1
(=]
number of | numier of | number of
protons neutrons | electrons

F 9 10 9

“Mg 12 14 12

Hp* 15 16 15

= 38 49 36
fluoring protons AND neutrons cormect 1
magnesium neutrons AND electrons comect 1
phosphorus protons AND neufrons comect 1
phesphorus electrons comect 1
strontium protons AND neutrons comect 1
strontium electrons correct 1
1(d)(i) MgF; 1
T(d i) SraP 1

Q#t 25/ IGCSE Chemistry/2017/m/Paper 42/
3(e)(n) M1 weak forces (of attraction) 1
M2 between molecules/intermolecular 1

Q# 26/ iGCSE Chemistry/2012/w/Paper 31/ Q22

(b) (i) same Z/same number of protons; [1]
accept: atoms of the same element
different number of neutrons / different nucleon number / different mass

number; [1]
(i) 53 protons and 53 electrons; [1]
78 neutrons; [1]
(iii) xenon; [1]

Q#t 27/ iGCSE Chemistry/2012/s/Paper 31/
4 (a) 2+8+11+2
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Q# 28/ iGCSE Chemistry/2012/w/Paper 31/ Q5

(c) each chlorine 1 bp and 3 nbps; [1]
4 e between carbon atom and oxygen atom; [1]
2 nbps on oxygen atom; [1]

Q# 29/ iGCSE Chemistry/2012/w/Paper 31/

(i) strontium loses 2e; [1]
sulfur gains 2e; [1]

Q# 30/ iGCSE Chemistry/2012/w/Paper 31/
(iv) molten strontium chloride has ions/ionic compound; [1]
which can move; [1]
sulfur chloride has no ions / only molecules / molecular [ covalent; [1]

Q#t 31/ iGCSE Chemistry/2012/w/Paper 31/

4 (a) giant covalent; [1]
or: polymer made from monomers;

(b) (i) any three from:
high mp / bp;
hard;
brittle;
insoluble (in water);
poor conductor of electricity / heat; [3]

(ii) carbon/diamond/ silicon / boron; [1]
not: graphite

Q# 32/ iGCSE Chemistry/2012/s/Paper 31/Q3

(b) (i) LV [1]

(i) N* [1]

(iii) regular arrangement of ions / particles / positive and negative ions alternate; [1]
not: atoms

(iv) 3:1; [1]

ratio to balance charges / reason in terms of valency; [1]

Q# 33/ iGCSE Chemistry/2011/w/Paper 31/
iGCSE Chemistry/201
(c) (i) strontium oxide [1]
accept: aluminium oxide

(ii) use correct formula [1]
cond: charges on ions
6x and 2o around oxygen [1]

ignore: electrons around Li

Q# 34/ iGCSE Chemistry/2011/s/Paper 31/ Q2

(b) (i) correctformula [1]

cond following marks conditional on correct formula

If covalent mark 1 only

correct charges [1]
Bx and 2o around anion [1]
do NOT penalise for incorrect coding

ignore electrons around potassium
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Q# 35/ iGCSE Chemistry/2011/s/Paper 31/ Q2
(ii) correct formula

Ifionic mark 1 only

cond
2 bp and 2 nbp around selenium [1]
1 bp and 3 nbp around both chlorine atoms [1]

(iii) the ionic compound
higher melting point / boiling point / less volatile
conducts when molten or agueous, covalent compound does not
is soluble in water, covalent is not / ionic insoluble in organic solvents, covalent soluble
in organic solvents

harder

any two [2]
note there has to be comparison between the ionic compound and the covalent
compound

not density

Q#t 36/ iGCSE Chemistry/2011/s/Paper 31/ Q3

(c) (i) strong attractive forces / strong bonds / bonds hard to break / requires a lot of
energy to break bonds [1]
not between ions, not between positive and negative ions,
not between electrons

between positive ions and (negative) electrons / opposite charges attract [1]
(ii) because the layers, lattice or rows of ions/cations [1]

accept sheets of ions
not atoms / molecules / protons / nuclei

can move / slip / slide past each other [1]
Q# 37/ IGCSE Chemistry/2017/w/Paper 42/
SpMi) | 210 em? 2
M1 expected volume of hydrogen = 300 cm?
M2 70% of M1
Q# 38/ IGCSE Chemistry/2017/w/Paper 41/
TioWiy | 0075 2
If full credit is not awarded, allow 1 mark for M; of CuQ =80
T(byiiy | 0.05 1
Tib)iiy | 4 (g) 2

M1 moles copper(ll) oxide that reacted = (0.05/ 2) = 0.025 mal
M2 mass copper(ll) oxide = ((0.075— 0.025) 0&0)=4g

7(c) CLCuH.O, 2
M1 41.52/35.5; 37 43764; 234/ ;187116 OR 117 : 058 - 2.34 1 1.47
M2 appropriate scaling to give whole number ratios

Q# 39/ IGCSE Chemistry/2017/s/Paper 43/

Blc){i) M =197 1
(9.85/197 =) 0.05 {mol) 1
Ble)(i) | 0.05 (mal) 1
B(c)ii) | (0.05=24) = 1.2 {dms) 1
Blchiv) | moles of HCI at the start = {250/ 1000 = 1.00) =0.25 1
moles HCTin excess = 0025 — (2 = 0.05) = 0,15 (mol) 1
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Q# 40/ IGCSE Chemistry/2017/s/Paper 42/

5(b)ii} | 0.02 {mol)
S(b)jiii} | 0.02 (mol) 1
B(b)iv) | 1:2 1

VCE 1
Q#t 41/ IGCSE Chemistry/2017/s/Paper 41/
b)) moles of water = 2.52/18 = 0.14 (mol) 1
(b)) moles of anhydrous magnesium sulfate = 0.02 (mol) 1
b)) | ratio=0.02/0.02:014/002=1:7 1
3{bNiv) | MgS0.THO 2
M1 MgSQC.
M2 rest of the formula commect

Q# 42/ IGCSE Chemistry/2017/s/Paper 41/

Sic) M1 moles of carbxon dioxide = 180/24 000 = 0.0075 1
M2 molar mass of barum carbonate = 197 1
M3 mass of barium carbonate = M1 = M2 = 145 (g) 1
5(f) 360 {em’) 1
Q# 43/ IGCSE Chemistry/2017/m/Paper 42/
f(c)i) M1 1
3461/12:61.54/16 - 3.85/1 OR 2.885:3.846 :3.85
mz2 1
2.885/2 885 3846/2885:385/28850R 1:1.3(33):13(33)0OR 344
M3 1
Ca04H4
T(c)(i) relative formula mass/relative molecular mass 1

Q# 44/ 1GCSE Chemistry/2017/m/Paper 42/
‘ 2b)i) |2 ‘ 1

‘ 2b)i) | 2Ag" + Cr0:* » Ag:.Cr:0; ‘ 1

Q#t 45/ IGCSE Chemistry/2017/m/Paper 42/

Question Answer Marks

6(a)(i) M1 (relative formula mass BaCQO; =) 197 1
M2 (10.0/197 =) 0.0508 1
(0.0508 alone scores [2])

6(a)(ii) 122 1

6(b) 224 1

6(c)(i) 0.00219 1

B(c)(i) M1 moles HCI= 2 x 0.00219 OR carrect evaluation of this (= 0.00438) 1
M2 (0.00438/0.01875) = 0.234 1]
(0.234 alone scores [2])

e
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Q# 46/ iGCSE Chemistry/2014/w/Paper 31/
7 (a) (i) 6L + Ny = 2LisN
species (1) balancing (1)
Q#t 47/ iGCSE Chemistry/2013/s/Paper 31/ Q6

(c) 2NH; + NaClD — NaH; + NaCl + H:O (2]
not balanced only 1
Q#t 48/ iGCSE Chemistry/2013/s/Paper 31/ Q3

{b) experiment1Ca®" + CO; + H;0 (1]
Q#t 49/ iGCSE Chemistry/2014/s/Paper 31/ Q6

(d) number of moles of O, formed = 0.096/24 = 0.004 (1)
number of moles of H,0, in 40cm® of solution = 0.004 x 2 = 0.008 (1)

concentration of the hydrogen peroxide in mol/dm® = 0.008/0.04 = 0.2 (1) [3]
Q#t 50/ iGCSE Chemistry/2013/w/Paper 31/ Q4
(d) number of moles of HCI in 40 cm® of hydrochloric acid,

concentration 2.0mol / dm® = 0.04 x 2.0 = 0.08 [1]
maximum number of moles of CO, formed = 0.04 [1]
mass of one mole of CO, =44 g [1]
maximum mass of CO; lost= 0.04 x 44 = 1.76g [1]

Q# 51/ iGCSE Chemistry/2013/w/Paper 31/ Q6

(c) number of moles of CO, formed = 2.112/ 44 = 0.048 [1]
number of moles of H.O formed = 0.432 / 18 = 0.024 [1]

x=2andy=1NOT: ecf from this line

formula is 2PbCOs.Pb(OH), / Pb{OH).. 2PbCOs [1]

Q# 52/ iGCSE Chemistry/2012/w/Paper 31/ Q7

(c) number of moles of HClused = 0.05 x 2 =0.1 [1]
number of moles of SrCL.6 H-O which could be formed. =0.05 [1]
mass of one mole of SICL.6H.0 is 267 g
theoretical yield of SrCL.6H.0 = 0.05 x 267 = 13.35¢ [1]
percentage yield = 6.4/13.35 x 100 = 47.9% [1]
accept: 48%
allow: ecf

Q# 53/ iGCSE Chemistry/2012/w/Paper 31/ Q2

(c) BrFs/FsBr: [1]
BrFs / FsBr; [1]

Q#t 54/ iGCSE Chemistry/2012/s/Paper 31/
(b) moles of Fe = 51.85/56 = 0.926 (0.93); [1]
moles of O = 22.22/16 = 1.389 (1.39); [1]
moles of H;O = 16.67/18 = 0.926 (0.93); [1]

ifgivenas 0.9 14 0.9
three of the above correct = [2]
two of the above correct = [1]

simplest whole number mole ratio Fe : O : H:0 is 2: 3: 2/ Fe:;0:.2H:0; [1]
allow: ecf for a formula based on an incorrect whole number ratio

Q# 55/ iGCSE Chemistry/2012/s/Paper 31/
6 (a) 10cm’; [1]
65cm’; [1]
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Q# 56/ iGCSE Chemistry/2011/w/Paper 31/ Q7
(c) calculation:
M, for NaHCO; = 84 g; M, for Na;O = 62g; M, for NaOH = 40g
M, for Na;CO; = 1069

(i) number of moles of NaHCO used = 3.36/84 = 0.04 [1]

(if) if residue is Na:0, number of moles of Na:0 = 2.12/62
=0.034 /0.03

if residue is NaOH, number of moles of NaOH = 2.12/40
=0.053/0.058

if reside is Na,COs, number of moles of Na,CO. = 2.12/106 =0.02 all three comect 2]
note: two correct = 1

(iii) equation 3 [1]
mole ratio 2:1 agrees with equation 1

Q#t 57/ iGCSE Chemistry/2011/s/Paper 31/ Q5 (d)

(iii) 1.33/1.3/1.3333 (mol/dm®) scores both marks [2]
not 1.34
for a correct method — My V; / moles of NaOH = 0.02
with an incorrect answer only [1]

Q# 58/ IGCSE Chemistry/2017/w/Paper 43/

A1) oxidation 1
4(c) 2H: + O — 2HO 1
4{f) electrolysis 1

Q# 59/ IGCSE Chemistry/2017/w/Paper 42/
4{a) the breakdown (into elemeants) 1
of an (lonic) compound by (the passage of) electricity 1
A(bMi) Oxygen 1
AbKii) glowing splint 1
relights 1
4{b)(ii) |2H + 2" — H: 2
M1 gain of electrons by H
M2 rest of equation
4c) the wires: elecirons 1
the elecirolyte: ions 1
4{d) amy 2 fron 2
C green gas at positive electrode
C  bulbis brighter
C rate of bubbles increases

Q# 60/ IGCSE Chemistry/2017/s/Paper 43/

Cuestion Answer Marks
Slai) loas (of electrons) 1
S{a)ii) | MNi — Ni* + 2e” 1
Sia)(iiiy goes down/ gets less! decreases! lower/ smaller 1
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Q# 61/ iGCSE Chemistry/2014/w/Paper 31/ Q4 (d)
(i) RtoL in wire [1]

(i) 2H' + 2¢ — H,
species (1) balancing (1) 2]
Q# 62/ iGCSE Chemistry/2012/s/Paper 31/

8 (a) (i) device which changes chemical energy; [1]
into electrical energy; [1]
OR
produces a voltage / potential difference / electricity; [1]
due to difference in reactivity of two metals; [1]
OR
produces a voltage / potential difference / electricity; [1]
by redox reactions; [1]
(ii) negative / electrode B / right electrode; [1]

accept: anode because it is the electrode which supplies electrons to
external circuit

loses ions / iron ions / Fe** or Fe®"; [1]
electrons move from this electrode; [1]
(iii) change of mass of electrode / mass of rust formed; [1]
time / mention of stop watch / regular intervals; [1]
(iv) to make it a better conductor; [1]

Q# 63/ iGCSE Chemistry/2011/s/Paper 31/ Q2 (a)
(ii) cell [1]
accept battery
not generator

Q# 64/ IGCSE Chemistry/2017/w/Paper 42/

3a) exothermnic mark. horzontal line representing the energy of the products below the energy of the reactants 1
label of products mark: product line labelled with 200, + 3H,0 1
correct direction of vertical heat of reaction arow: amow starts level with reactant energy and finishes level with product 1
energy AND has (only) one armow head

3b) activation energy / Es 1

3(c) 650 kJ/ mel 4

M1 bonds broken

20((32410) + 360 + 460) + (3 0 500)
27(1230 + 360 + 460) + 1500
202050 + 1500

4100 + 1500 = S600

M2 bonds formed

(2C(2C805)) + (4 0(2 O0460))
201610+ 40920

3220 + 3680 = 6200

M3 = M1 - M2

energy change of reaction = 5600 — 6300 = 1300
M4 =M3/2

Q# 65/ IGCSE Chemistry/2017/s/Paper 43/

(b)) approximately horizontal line draw to right of and below the reagent line 1
energy change shown starting level with the reactant energy AND finishing level with the product energy AND having 1
only one (cormect) amow head AND labelled AH/energy change

2{b)ii) (energy required to break bonds =) 3624 1
{energy given out when bonds made =) 3738 1
=114 (kd o)

1
S~
WA
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Q# 66/ IGCSE Chemistry/2017/m/Paper 42/

Question Answer
4(a)i) arrow labelled A on or near wire going in an anti-clockwise direction
4(alu) arrow labelled B in electrolyte pointing towards the cathode
4(c) M1 anode mass decreases

M2 copper lost as ions OR copper (atoms) becomes ions OR
Cu — Cu*™ + 2e”

M3 cathode mass increases

M4 copper deposited/layer of copper forms/ copper collected at cathode
ORCu™ + 2 — Cu

Q# 67/ iGCSE Chemistry/2013/w/Paper 31/ Q7
(b) exothermic reaction gives out energy

(c)

endothermic reaction absorbs
takes in energy

bonds broken energy
C-H +412
CLCI +242
total energy +654
bonds formed energy
C-CI -338
H-CI —431
total energy —769
enengy change =115

negative sign indicates exothermic

Q# 68/ iGCSE Chemistry/2011/s/Paper 31/ Q5

(d) (i) the reaction is exothermic / reaction produces heat/energy

all the sodium hydroxide used up/neutralised / reaction has stopped

(ii) adding colder acid / no more heat produced

if not given in (d)(i) any comments such as “reaction has stopped” can gain mark

Q# 69/ IGCSE Chemistry/2017/w/Paper 43/

S(k)(i)

reversible reaction in which the rate of the forward reaction equals the rate of the backward reaction

concentration of all reactants and products becomes constant/ does not change

S{b)ii)

forward reaction is endothermic

{increased temperature) causes equililrium to shift to the right /to shift in the endothemmic direction /to form mors
nitrogen dioxide to form more product(s)

Sl i)

less brown /ighter / paler/ colour fades

more molecules!moles fvolume on the right ORA
OR
equilibrium shiftz in the direction of fewer molecules/moles/ lower volume
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Q# 70/ IGCSE Chemistry/2017/w/Paper 42/

S{a) bath colours refemed to comectly as observations in both parts of the answer
(if sulfuric acid is added to solution Y,) equilibrium moves to the right-hand side 1
because the concentration of acid has increased 1
{if sodium hydroxide is added to solution Y, ) equilibrium moves to the left-hand side 1
because sodium hydroxide reacts with / neutralizes sulfuric acid 1
HbXii) fewer moles/ molecules ! particles (of gas) on the left-hand side 1
{b)iiy | endothermic 1
3(bi(iv) | increases rate (of reaction) 1

Q# 71/ IGCSE Chemistry/2017/w/Paper 41/Q5

Sie)i) becomes paler 1
equilibrium moves right 1
(because) fewer moles (of gas) on right 1
S{e)iiy equilibrium moved right / more M20,/ less NO, 1
{forward) reaction excthermic 1
Q# 72/ IGCSE Chemistry/2017/w/Paper 41/
I a)(i) brown f orange solid (forms / iz made) OR solution becomes paler / colouriess 1
Ha)Xii) magnesium is oxidised AND copper ions are reduced 1
?n:gnesium loses electrons AND copper ions gain electrons
?n:gnesium increases in oxidation number AND copper decreases in oxidation number
3a)ii) | cu* OR copper(ll) ions OR copper ions 1
gains electrons 1
Q# 73/ IGCSE Chemistry/2017/w/Paper 41/
Tia)i) | more particles (of acid) in a given volume / dm®f e 1
more eollisions per second / unit time OR greater collision rate 1
T{a)(ii) particles have mare energy / paricles move faster / more collisions per second / more collisions per unit time / greater 1
collision rate
mare (of the) particles | collisions have energy greater than the activation energy f more particles have sufficient energy to 1
react/ more collisions have sufficient energy to react / a greater percentage of collisions are succeasful
Q# 74/ IGCSE Chemistry/2017/s/Paper 41/
S(a) (=stop-) watch AND syringe 1
(k) graph starts at X and i= a curve with a decreasing gradient 1
graph hits zero rate at 11416 ssconds 1
5(c) M1 moles of carbon dioxide = 180/24 000 = 0.0075 1
M2 molar mass of barfum carbonate = 197 1
M3 mass of barium carbonate = M1 = M2 = 1.48(g) 1
S(d) curve starts from (0,0) and has a lower gradient than the original curve 1
because lumps have a lower surface area 1
S(d) curve starts from (0,0) and has a lower gradient than the original curve 1
because lumps have a lower surface area 1
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Q# 75/ IGCSE Chemistry/2017/m/Paper 42/

4(b)(i) electrons are lost
4(b)(ii) M1 Cu™ ions on left 1
M2 rest of equation correct and correctly balanced 1
(Cu™ + 2e~ —+ Cu scores [2])
Q# 76/ IGCSE Chemistry/2017/m/Paper 42/
3(a) any 2 from: 2
 forward and backward reactions occur at equal rates
« amounts/moles/concentrations (of substances) remain constant
s closed system
3(b) M1 (particles) have more energy OR (particles) move faster 1
M2 more collisions per second OR greater collision rate 1
M3 more (of the) particles/ collisions have energy greater than the 1
activation energy OR more particles/ collisions have sufficient energy to
react OR a greater percentage / proportion/fraction of collisions are
successful
3(c) M1 equilibrium moves left/yield decreases 1
M2 because the forward reaction is exothermic OR because the reverse 1
reaction is endothermic
3(d) M1 no change 1
M2 numbers of moles of gas on each side is the same 1

Q# 77/ iGCSE Chemistry/2014/s/Paper 31/

6 (a) (i)

(ii)

(b) (i)

(ii)

rate at t: less than at t; or the rate decreases (1)
rate at t; zero/reaction stopped (1)

rate at t: less than at t; because concentration of hydrogen peroxide is less
att: or concentration of hydrogen peroxide is decreasing. (1)

(rate at t; zero/reaction stopped because) hydrogen peroxide is used up (1)

steeper and must come from the origin (1)
final volumes the same (1)

Any two from:

steeper curve because of a faster rate

faster rate because of increased surface area

same amount/volume / mass/no of mol of hydrogen peroxide
ecf for M1 for a shallower curve because of slower rate.

(c) filter (and rinse/wash) (1)

dry manganese (1V) oxide (1)

weigh /measure mass manganese(lV) oxide after reaction (1)

the mass should be 0.1 g or unchanged. (1)
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Q# 78/ iGCSE Chemistry/2013/w/Paper 31/

4 (a) (i) (massatt=0)— (massatt=5)
NOTE: must have mass at t = 5 not final mass

(ii) fastest atorigin
slowing down between origin and flat section gradient = 0
where gradrient = 0
three of above in approximately the correct positions

(iii) 3 correct comments about gradient = [2]
2 correct comments about gradient = [1]
1 correct comment about gradient = [0]

(b) startat origin and smaller gradient
same final mass just approximate rather than exact

{c) (i) smaller surface area
lower collision rate

(ii) molecules have more energy
collide more frequently / more molecules have enough energy to react

Q#t 79/ iGCSE Chemistry/2013/s/Paper 31/

3 (a) (i) pieces have (same) surface area
same amount / mass / quantity / volume [ number of moles of carbonate

{ii) no more bubbles / carbon dioxide or piece disappears [ dissolves

{b) experiment1Ca®" + CO; + H;0

(c) (i) more concentrated or higher concentration (of acid) (in experiment 1)
accept: arguments based on collision theory

(iii) lower temperature (particles) have less energy
moving more slowly
fewer collisions / lower collision rate
or
lower temperature (particles) have less energy
fewer particles collide
with the necessary energy to react
note: less energy fewer successful collisions gains all 3 marks

Q# 80/ iGCSE Chemistry/2012/w/Paper 31/

5 (a) (i) rate of reaction;
influenced by light / only happens in light;
or:
tums light into chemical energy = [2]
accept: light is catalyst = [1]
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(ii) reduction of silver halides;

they are reduced to silver / 2AgCI1 — 2Ag + CL;
appropriate importance given;
or:
photosynthesis;
correct comment about chemistry carbon dioxide to carbohydrates / carbon
dioxide to oxygen;
anything sensible e.g. its role in the food chain or decrease greenhouse
effect or oxygen for respiration;
or:
chlorination;
making chloroalkanes;
appropriate importance given;

Q# 81/ iGCSE Chemistry/2012/w/Paper 31/ Q5

(iii) keeps rate high / increase rate at lower temperatures;

Q# 82/ iGCSE Chemistry/2012/w/Paper 31/
3 (a) (i) any three from:

particles have more energy;
move faster:
collide more frequently;
more successful collisions:
accept: atoms or molecules for particles
not: electrons
not: vibrate more

(i) reaction faster with temperature increase;
enzymes denatured / destroyed;
not: Killed

(b) (i) bigger initial gradient;
same final volume of nitrogen;

(i) decrease [ slows down;

(iii) concentration of organic compound decreases;
compound used up = [1]
or: fewer particles;
collision rate decreases:

Q# 83/ iGCSE Chemistry/2011/w/Paper 31/
5 (a) (i) rate of reaction decreases / gradient decreases

because concentration of bromine decreases
reaction stops because all bromine is used up

(ii) initial rate greater / gradient greater
because bigger surface area/ more particles of iron exposed
or:
final mass the same
because mass of bromine is the same so the same mass of iron is used

(iii) increase / decrease / change rate of stirring / not stirred
measure new rate / compare results

Q# 84/ iGCSE Chemistry/2012/w/Paper 31/ Q5

(b) (i) pressure would move position of equilibrium to right / increase yield of COCI;
increase pressure favours side with less (gas) molecules / smaller volume:;

(ii) increase temperature favours endothermic reaction;
so less products/ reduce vield;
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Q# 85/ iGCSE Chemistry/2012/s/Paper 31/Q4

(c) catalyst would not affect yield / change position of equilibrium / affects both sides equally; [1]
(higher) temperature would reduce yield / increase in temperature would favour back
reaction; [1]

Qi 86/ iGCSE Chemistry/2011/w/Paper 31/

4 (a) rate of forward reaction equals rate of back reaction [1]
concentrations do not change / macroscopic properties remain constant (with time) [1]
accept: amounts

(b) (i) increase (1]
reaction 2 [1]

Vr = Vp [1]

(i) same (1]
reaction 1 [1]
Vr=Vp (1]

(iii) decrease (1]
reaction 3 [1]

Vp = Vr (1]

accept: moles of gas / molecules of gas as an alternative to volume

Qit 87/ iGCSE Chemistry/2012/s/Paper 31/Q4
(d) (i) V*"isoxidant; [1]

(i) V¥ toVv*"; [1]
increase in oxidation number / electron loss; [1]
Qi 88/ iGCSE Chemistry/2011/w/Paper 31/ Q5
(b) (i) FetoFe* [1]
because oxidation is electron loss / increase in oxidation number [1]
(ii) Fe [1]
Q# 89/ IGCSE Chemistry/2017/s/Paper 43/

1(a)v) L 1

Tiayvi) | D 1

Q# 90/ IGCSE Chemistry/2017/s/Paper 42/

4(a) any 3 from: 3
+ catalyst

+  more than one/variable oxidation state /oxidation number/valency
+  form coloured compounds / coloured ions

+ forms complex ions/ complexes

Q# 91/ IGCSE Chemistry/2017/s/Paper 42/

E{a){i) 3
agquecus aguecus aguecus
potassium chloride | potassium bromide potassium iodide

chlorine Ll

bromine i v"
iodine x =

5 cells completed comrectly = [3]
3 or 4 cells completed correctly = [2]
2 cells completed comrectly = [1]
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S(eiliy | solid

Sieii) 2ZNa + Aty — 2MaAt
M1 formula of Nabt
M2 equaticn fully comect

Q# 92/ IGCSE Chemistry/2017/s/Paper 41/

| 2(a)ii) |Cr:D: | 1|
Q# 93/ iGCSE Chemistry/2014/s/Paper 31/

4 (a) (i)

Group | 1l ] v \) Vi Vil
number

symbol Na |Mg |Al |Si P S cl

number of 1 2 3 4 5 6 7
valency
electrons

valency 1 2 3 4 3 2 1
(1) for each line  [2]

(ii) number of valency electrons = the group number (1) [1]

(iii) for Na to Al
the valency is the same as the number of valency (outer) electrons (1)

(because) this is the number of electrons lost (for full energy level) (1)

for P to CI
the valency is 8 — [number of valency (outer) electrons]
or valency + valency electrons =8 (1)

(because) this is number of electrons needed (or to be gained) (for full
energy level) (1)

(b)
(i) ionic (metal) chlorides on the left (1)

covalent (non-metal) chlorides on the right (1) 2]

Q# 94/ iGCSE Chemistry/2013/w/Paper 31/
1 (a) wranium / plutonium / thordum [1]
(b) graphite / carbon [1]
(c) platinum / titanium / mercury / gold [1]

NOT: carbon / graphite

(d) helium [1]
(e) nitrogen / phosphorus [1]
(f) argon

ACCEPT: anyion 2+ 8 +Be.g. K" etc.

(g) tellurium
ACCEPT: comect symbal
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Q# 95/ iGCSE Chemistry/2013/s/Paper 31/
2 (a) 3orll

(b) good conductor and it is a metal/has delocalised (free) electrons

{c) MorP orAs or Sb
accept Bi

(d) Mz(SOs)
accept: Ga:(504);

(e) it would react with/dissclves in a named strong acid
it would react with/dissclves in a named alkali
it shows both basic and acid properties =1
it reacts with both acids and bases/alkalis =1

Q# 96/ iGCSE Chemistry/2012/w/Paper 31/
2 (a) (i) become darker;

(ii) increase;

(iii) black / dark grey;
not: brown
solid;
Q# 97/ iGCSE Chemistry/2012/s/Paper 31/
3 (a) (i) decrease down group;

(ii) caesium /francium;

(iii) 2Rb + 2H:0 — 2RbOH + H;
not balanced = [1]

Q#t 98/ iGCSE Chemistry/2012/s/Paper 31/

(b) hard;
strong / high tensile strength;
high mp / bp / high fixed points;
high density;

three properties = [2]
two properties = [1]

(1]

(1]

(1]

(1]

(1]
[1]

(1]

[max 2]

[Total:

6]

[1]
[1]
[1]
[1]

(1]
(1]
(2]

[2]

not: properties of all metals e.g. good conductor, lustre etc. or form coloured compounds

Q# 99/ iGCSE Chemistry/2011/s/Paper 31/ Q5

(c) with hydriodic acid - iodine formed / goes dark brown / grey/black solid

not pumple vapour not purple/black solution

[1]

with hydrobromic acid — bromine formed / goes orange / yellow / brown [ reddish brown / red

{ brown vapour

note can accept brown for iodine provided bromine is different orange/brown etc.
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Q# 100/ IGCSE Chemistry/2017/s/Paper 42/
Question Answer
3(a)iy |450°C
200 atmospheres
a)m) ircn
L) ) HNOY)

5(02) AND 6(HL0)

Jb)i) loweer yield of MO/ lower yield of nitric acid /lower yield of proeduct /eguilibrium shifts to left (at higher
temperatures)/ backward reaction fawoured(at higher temperatures) ORA

b} | too

slow! rate decreases ORA

Q# 101/
3 (a) (i)

(ii)

(b) (i)

(ii)

(iii)

Patrick Brannac

iGCSE Chemistry/2013/w/Paper 31/

fractional distillation
(liquid) air

cracking / heat in presence of catalyst
of alkane / petroleum
to give an alkene and hydrogen

OR: electrolysis (1)
named electrolyte (1)
hydrogen at cathode (1)

OR: from methane (1)

react water / steam (1)

heat catalyst (1)

only ACCEPT: water with methane or electrolysis

the pair with both graphs correct is C
NOTE: mark (b)(ii) independent of (b)(i)

high pressure favours side with lower volume / fewer moles
this is RHS / product / ammonia
%NH; / yield increases as pressure increases

the forward reaction is exothemic

exothemic reactions favoured by low temperatures
%NHs / yield decreases as temperature increases
ACCEPT: reverse arguments

increases reaction rate

ACCEPT: reduces activation energy

OR: decreases the amount of energy particles need to react
OR: economic rate at lower temperature so higher yield
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Q# 102/ iGCSE Chemistry/2013/s/Paper 31/ Q6
(b) any five from:

« high pressure favours lower volume side / movement to right / ammonia side, or high
pressure increases the yield

« high pressure increases rate

* low temperature favours exothermic reaction / increases yield / favours the forward
reaction

+ low temperature gives low rate or vice versa
« catalyst increases rate or lowers activation energy

= 450 °C low enough to give an economic yield but with catalyst gives a fast enocugh rate
note need whole concept to get this compromise temperature point [5]

Q# 103/ iGCSE Chemistry/2010/w/Paper 31/ Q4

(b) (i) expensive metal /iron cheaper / better catalyst

(ii) high pressure favours side with smaller volume / fewer moles
this is right hand side / product / ammonia side

(iii) recycled / sent over catalyst again
accept used again

(iv) advantage high yield
disadvantage slow reaction rate etc

Q# 104/ iGCSE Chemistry/2009/s/Paper 31/
6 (a) (i) air(liquid)

(1]

(1]
(1]

(1]

(1]
(1]

[1]

petroleum or crude oil or alkanes or methane or water or steam or steam reforming or

suitable aqueous solution e.g. brine or sea water
NOTE: cannot crack methane

(ii) iron
(iii) (as a) fertiliser or to make fertilisers or to make nitric acid
(b) (i) concentrations/macroscopic properties do not change
accept amounts stay the same

NOT no change

rate of forward and back reactions equal

(ii) it decreases with increase temperature
or it increases with decrease temperature

(c) (i) shows an increase either a line or curve
(any decrease = 0)

(ii) increase pressure favours the side with lower volume or molecules or moles
that is RHS or products side
ignore any mention of rates

Q# 105/ iGCSE Chemistry/2008/w/Paper 31/ Q5
(ii) ammonia or methanol or hydrogen chloride or margarine
NOT nylon
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Q# 106/ iGCSE Chemistry/2008/s/Paper 31/
8 (a) burning wood produces carbon dioxide [1]
less photosynthesis or trees take up carbon dioxide [1]
Q# 107/ iGCSE Chemistry/2007/w/Paper 3/ Q6

(c) (i) cracking
heat (alkane) or (alkane) and catalyst
NOTE thermal cracking or catalytic cracking [2]
alkane = alkene + hydrogen

ANY TWO [2]
OR steam reforming
CH4 + Hzo =CO+ SHz [2]
or water/steam [1]
catalyst or heat [1]
Q# 108/ iGCSE Chemistry/2006/w/Paper 3/
5 (a) (i) iron [1]
(if) advantage higher yield [1]
explanation lower temperature favours the exothermic reaction
(that is the forward reaction) [1]
(B) (i) Sent over the catalyst again or used to make more ammonia [1]

NOT just reused
(if) It has the highest boiling point [1]

(€) (i) CO;+2NH;=CO(NH,), + H0 2]
Not balanced [1]

(ii)  Any comment based on deficiency of PK/or ONLY provides Nitrogen as a

nutrient [1]
NOT soil pH
Q# 109/ iGCSE Chemistry/2005/w/Paper 3/
Question 7
(a) from methane [1]

and water [1]

OR electrolysis [1]
suitable electrolyte [1]

OR alkane [1]
cracking [1] (2]

(b)(i) iron ]

(ii) lower temperature moves equilibrium to right [1]
because forward reaction is exothermic 1]
Q# 110/ iGCSE Chemistry/2004/s/Paper 3/ Q2

(b) (i) potassium [1

(ii) ammonium sulphate 1]

pY
YA
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Q# 111/ iGCSE Chemistry/2003/w/Paper 3/
1 (a) (i) differen: boiling points [1]
(ii) methane or water or petroleum or named petroleum
fraction or alkane
Any TWO [2]
(b} (i} volume decrease for forward reaction or fewer moles
of gas on products side [1]
favoured by increase in pressure [1]
or increase in pressure moves position of equilibrium to right
(if) increase [1]
exothermic reaction favoured by lower temperature 1]

(ifi) 30010 €00°C
1:3 volume ratio
tron {caralyst)
150 to 300 atm
Any TWO 2]

Q# 112/ iGCSE Chemistry/2014/w/Paper 31/
3 (a) Anytwo from:
bleach/making wood pulp/making paper
food/fruit juice/wine preservative

fumigant/sterilising/insecticide [2]

(b) heating/roasting/burning (zinc sulfides) [1]

in airfoxygen COND on M1 [1]

(c) (i) V:0s [1]

(ii) position of equilibrium shifts right/yield increases [1]

to save energy [1]

(iii) faster reaction/rate [1]

more collisions per second/higher collision frequency [1]

fewer moles/molecules (of gas) on right [1]

(s0) position of equilibrium shifts right/yield increases [1]

(d) (the reaction is) too violenttoo exothermic or produces mistfumes (of acid) [1]

Q# 113/ iGCSE Chemistry/2013/w/Paper 31/ Q6

(b) (i) anhydrous cobalt chloride becomes hydrated [1]
ACCEPT: hydrous

(ii) carbon dioxide is acidic [1]

sodium hydroxide and calcium oxide are bases / alkalis [1]

(ifi) Any two of:
water, calcium carbonate and sodium carbonate [2]
ACCEPT: sodium bicarbonate
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Q# 114/ iGCSE Chemistry/2011/s/Paper 31/ Q4

(b) for a high vield need low temperature
then rate would be too slow or uneconomic
a discussion of optimum temperature could score mark 1 and 2

presence of catalyst would increase rate (at same temperature) [1]

does not alter the yield (at that temperature) [1]

/ economic rate at lower temperature, therefore higher yield

higher pressure which would increase yield / rate [1]

yield high enough / high pressure expensive [1]
max [4]

accept reverse arguments
note increase yield = position of equilibrium to right

Q# 115/ iGCSE Chemistry/2009/w/Paper 3/ Q6
(ii) change from purple or pink [1]
to colourless NOT clear [1]
(iii) reacts with oxygen in air [1]
Q# 116/ iGCSE Chemistry/2009/w/Paper 3/
6 (a) (i) bum sulfurin air or oxygen [1]

or heat a metal sulfide in air

(ii) bleach for wood pulp/cloth/straw or preserve food or sterilising
or making wine or fumigant or refrigerant 1]
Accept making paper

(iii) wvanadium(V) oxide accept vanadium oxide or V:0s
or vanadium pentoxide [1]
oxidation state not essential but if given it has to be (V)

(iv) rate too slow or rate not economic [1]
(v) reaction too violent or forms a mist [1]
Q# 117/ iGCSE Chemistry/2008/s/Paper 31/ QiGCSE Chemistry/201
(g) vanadium [1]
ACCEPT name or symbol
Q# 118/ iGCSE Chemistry/2007/w/Paper 3/

4 (a) (i) bleach for wood pulp or preserving food or sterilising
or in wine making or as a refrigerant or in metallurgy or
(liquid) sulphur dioxide is used in the petroleum industry

or kill microbes(etc) or insecticide [1]
(ii) (react with) oxygen or air [1]

NOT burnt/burn in airfoxygen

450°C [1]

vanadium oxide catalyst (if oxidation state given has to be comect) or platinum [1]

If four conditions are given which include high pressure then MAX [2]
High pressure is incorrect MAX 10 atm.

(ili) ammonium sulphate or superphosphate [1]
or potassium sulphate or magnesium sulphate
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Q# 119/ iGCSE Chemistry/2006/s/Paper 3/Q5 (b)
(iii) Low enough for good yield [1]
High enough for (economic) rate [1]

Any similar explanation will be awarded the mark
NOT just that it is the optimum temperature

(iv) bubble into (conc) sulphuric acid [1]
add water [1]
NOT consequential

Q# 120/ iGCSE Chemistry/2006/s/Paper 3/

5 (a) (i) Burnsulphurin air (or oxygen) 11
(i) asa bleach [1]
(iii) kill bacteria/micro-organisms 11

NOT prevents food going bad or rotten or decaying

(b) (i) decrease 11

(ii) exothermic 11
COND increase temperature favours back reaction so it is

endothermic, so forward reaction must be exothermic 11

OR any similar explanation will be awarded the mark, for example
The forward reaction is not favoured by an increase in temperature
so it is exothermic (rather than endothermic)

(iii) Low enough for good yield 11
High enough for (economic) rate 11
Any similar explanation will be awarded the mark
NOT just that it is the optimum temperature

Q#121/ iGCSE Chemistry/2005/s/Paper 3/
(c) (i) wvanadium oxide or vanadium(V) oxide or vanadium pentoxide or V;0Os5
Must be correct oxidation state if one given [1]
(i) 400 to 500°C [1]
(iii) add to (concentrated) sulphuric acid NOT dilute [1]
COND (upon sulphuric acid) above then add water [1]
Q# 122/ iGCSE Chemistry/2005/s/Paper 3/
4 (a) (i) correctword equation (carbon dioxide and water) [1]

Accept correct symbol equation

(ii) Must have a correct reagent otherwise we =0

add (acidified) barium chloride(aq) or nitrate or add barium ions [1]
COND white precipitate [1]
MNOT lead(II) compounds

(iii) low pH or universal indicator turns red(aq) [1]
pH 3 or less

,'. > J.,
YA
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(b) (i) H.S + 20, = H.S0, [2]
unbalanced [1]

(ii) unpleasant smell or it is poisonous or when burnt forms acid rain or forms sulphur
dioxide or forms sulphuric acid [11
NOT it is a pollutant

(iii) 2H to 18
COND 8e around sulphur atom
2e per hydrogen atom
THREE correct [2]
TWO from abowve [1]
lonic structure = [0]

Q# 123/ iGCSE Chemistry/2004/s/Paper 3/
2. (a) (i) USA or Texas or Poland or Mexico or Japan or Ethiopia
Australia or Sicily [1

accept other sources of sulphur eg petroleum
or natural gas or metal sulphides or volcanoes
MOT coal, NOT underground

(ii) Preserving food or bleaching or sterilising or
disinfecting or making paper or bleaching wood pulp
or wine or jam or fumigation or making paper [1
MOT making wood pulp

(iii) bumtiroast in oxygen or air [1

(iv) vanadium(V) oxide or vanadium oxide or platinum [1
ignore oxidation state of vanadium

(v) Increase temperature (increases rate) but reduces yield [1]
catalyst only increases rate or a catalyst does not
influence position of equilibium [1

MOT a definition of a catalyst

(wi) sulphur trioxide + sulphuric acid = cleum [1
correct symbol equation acceptable

(vi)  H:S,0; +H.0 = 2H,S0, [1
Q# 124/ iGCSE Chemistry/2003/w/Paper 3/
5 (a) (i) preserve food or sterilising [1]
(i) making paper (1]
(b) (i) making sulphuric acid or Contact Process [1]
(i) oxygen [1]
(ii1) vanadium oxide as catalyst (ignore oxidation state)
400 to 500°C
pressure less than 10 atm
Any TWO [2]
Q# 125/ iGCSE Chemistry/2002/w/Paper 3/
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1 (&) (i) vanadium(V) oxide as catalyst - ignore oxidation state
and accept no oxidation state
temperature 300 to 600 °C
pressure up to 10 atmos, accept atmospheric pressure
volume ratio of gases either 2:1 or slight excess of oxygen

ANY three [3]

(ii) decrease [1]
COND back reaction is endothermic or same argument based on
forward reaction is exothermic nm

or increase in temp favours back reaction

(iii) dissolve in (conc) sulphuric acid NOT dilute [1]
add water or dilute [1]
Q# 126/ iGCSE Chemistry/2001/w/Paper 3/Q4
5(a) (i} bleach [1]
(i) kills bactena or germs or micro organisms [1]
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iIGCSE Chemistry Paper 2 Multiple Choice 231marks

Topics 1 and 2 have been merged into Topic 1

Topic Chem 1 Q# 1/ iGCSE Chemistry/2017/w/Paper 23/
1 Which statement describes sublimation?

Cc
D

Particles moving slowly past each other speed up and move further apart.
Particles vibrating next to each other become mobile and move slowly past each other.
Particles vibrating next to each other start to move rapidly and move further apart.

Rapidly moving particles slow down and move closer together.

2 25cm’ of an alkali are added to 20 cm® of an acid. The temperature change is measured.

Which apparatus is not needed in the experiment?

A

B
Cc
D

25 cm® measuring cylinder
100 cm® beaker
balance

thermometer

3 The painkiller paracetamol is synthesised from 4-aminophenol.

Chromatography was carried out on an impure sample of paracetamol. The results are shown
(not drawn to scale).

Ivent front
el 0.35¢cm
key
] 0.26cm S = impure sample of paracetamol
P = pure paracetamol
P ¢ |017cm
baseline
S P

The sample of paracetamol was contaminated with 4-aminophenol only.

What is the R; value of 4-aminophenol?

A
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Topic Chem 1 Q# 2/ iGCSE Chemistry/2017/w/Paper 22/

1 The diagram shows the arrangement of particles in the three states of matter.

O

0 e

P

Solid carbon dioxide (dry ice) sublimes to gaseous carbon dioxide.

Which row describes the initial and final states?

initial final

state state
A P R
B Q P
Cc R P
D R Q

2 During an experiment a measurement is recorded in cm®.
Which apparatus is used?

A balance
B measuring cylinder
C stopclock
D

thermometer

3 A student carmied out paper chromatography on a mixture of amino acids.
The student sprayed the dried chromatogram with a locating agent.
What is the function of the locating agent?
A to dissolve the amino acids
B to form coloured spots with the amino acids
C to preserve the amino acids
D

to stop the amino acids reacting
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Topic Chem 1 Q# 3/ iGCSE Chemistry/2017/w/Paper 21/

1 Which process causes the greatest increase in the distance between particles?

A condensation
B freezing
C melting

D sublimation

2 A student put 25.0 cm® of dilute hydrochloric acid into a conical flask.

The student added 2.5g of solid sodium carbonate and measured the change in temperature of
the mixture.

Which apparatus does the student need to use to obtain the most accurate results?
A Dbalance, measuring cylinder, thermometer

B balance, pipette, stopwatch

C balance, pipette, thermometer
D

burette, pipette, thermometer

3 The results obtained from a chromatogram are shown.

distance travelled/cm

solvent 50
substance X 30
substance Y 25

Which row gives the Rs values of substance X and substance Y?

R: (X) R (Y)

A 0.5 06
B 0.6 05
Cc 1.6 20
D 20 1.6
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Topic Chem 1 Q# 4/ iGCSE Chemistry/2017/s/Paper 23/
2 A compound, X, has a melting point of 71°C and a boiling point of 375°C.

Which statement about X is correct?

A ltis aliquid at 52°C and a gas at 175°C.
B Itisaliquid at 69°C and a gas at 380°C.
C Itisaliquid at 75°C and a gas at 350°C.

D Itis aliquid at B0°C and a gas at 400°C.
3 A student used chromatography to analyse a green food colouring.

The chromatogram obtained is shown.

solvent front —__

|_—Dblue spot
o

|_—Yellow spot
G--FF

baseline —_

The table lists some yellow food dyes and their R; values.

Which yellow food dye does the green food colouring contain?

yellow food dye R; value
A | Quinolene Yellow 0.48
B Sunset Yellow 0.32
c tartrazine 0.69
D Yellow 2G 0.82

Topic Chem 1 Q# 5/ iGCSE Chemistry/2017/s/Paper 22/
2  Impunties change the melting and boiling points of substances.

Sodium chloride is added to a sample of pure water.

How does the addition of sodium chloride affect the melting point and boiling point of the water?

melting point boiling point
A increases increases
B increases decreases
cC decreases increases
D decreases decreases
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3 The diagram shows a chromatogram of four substances.

Which substance has an R: value of approximately 0.32?

solvent front —__

---19¢m

OF------------ ---14cm
O-mim=-12em

§ o e e ---6cm
O--—---—-- ---4cm

baseline —

---0cm

Topic Chem 1 Q# 6/ iGCSE Chemistry/2017/s/Paper 21/

1  Small crystals of purple KMnO, (M, = 158) and orange K;CrzO; (M, = 294) were placed at the
centres of separate petn dishes filled with agar jelly. They were left to stand under the same
physical conditions.

After some time, the colour of each substance had spread out as shown.

dish 1 dish 2

KMnO, K,Cr,0,

The lengths of the arrows indicate the relative distances travelled by particles of each substance.
Which statement is correct?

A Diffusion is faster in dish 1 because the mass of the particles is greater.
B Diffusion is faster in dish 2 because the mass of the particles is greater.
C Diffusion is slower in dish 1 because the mass of the particles is smaller.
D

Diffusion is slower in dish 2 because the mass of the particles is greater.
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2  Pure water has a boiling point of 100 °C and a freezing point of 0°C.

What is the boiling point and freezing point of a sample of agueous sodium chloride?

boiling point/°C freezing point/°C
A 98 -2
B 98 2
c 102 -2
D 102 2

3 A chromatogram obtained from the chromatography of four substances is shown.

Which substance has an R; value of 0.67

solvent frﬂntx\h\
[ 1
| 10.5cm
baselinehk ; Y
A B Cc D
Topic Chem 1 Q# 7/ iGCSE Chemistry/2017/m/Paper 22/
1 A gasis released at point Q in the apparatus shown.
point Q
damp Universal
/
4 # —_t Indicator paper

Which gas changes the colour of the damp Universal Indicator paper most quickly?

relative
gas
molecular mass
A ammonia 17
B carbon dioxide 44
C chlorine 71
D hydrogen 2
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2 The diagrams show liquids in a burette and a measuring cylinder.

— 27 50—

—f 40—

— 2 30—
burette measuring cylinder

Which row shows the correct readings for the burette and the measuring cylinder?

burette "fy?;lg;?g
A 278 42
B 278 44
C 28.2 42
D 28.2 44

3 The diagram shows how muddy water can be purified.

muddy water

gravel

small pebbles

clean water

Which process for purifying the muddy water is shown?

A crystallisation
B distillation
C filtration

D solvent extraction
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Topic Chem 3 Q# 8/ iGCSE Chemistry/2017/w/Paper 23/
4  Which compound is silicon(IV) oxide?

melting point good electrical good electrical
/°C conductor when solid | conductor when molten
A —73 no no
B 801 no yes
Cc 1495 yes yes
D 1710 no no

5 Carbon has three naturally occurring isotopes, °C, *C and "C.

Which statement explains why the isotopes have the same chemical properties?
A They have the same number of electrons in the first shell.

B They have the same number of electrons in the outer shell.

C They have the same number of neutrons in the nucleus.
D

They have the same number of protons as neutrons.

6 Which dot-and-cross diagram shows the outer shell electron arrangement in a molecule of
carbon dioxide?

A B C D
XXX XXX SXe e X XX _e8 XX XX XX
Yok ) °
xCx X fC’.‘Ox oCo xOoCoOx
XX®  @XX X X X X X X X X X X X

7 The equation represents the reaction between solid magnesium oxide and dilute
hydrochloric acid to form magnesium chloride and water.

MgO + 2HCI — MgCl> + H.0

Which row shows the state symbols for hydrochloric acid, magnesium chloride and water?

HCI MgCl, H.0

(aq) (aq) (1

(aq) (1 0]
) (aq) (aq)
(1 (1) (aq)

o O o >
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Topic Chem 3 Q# 9/ iGCSE Chemistry/2017/w/Paper 22/
4  Which row describes silicon(IV) oxide?

has a IS an conducts

giant structure acidic oxide electricity
A v v v
B v v X
Cc v X X
D X v v

5 Why do isotopes of the same element have the same chemical properties?

A They have the same nucleon number.

B They have the same number of electrons in the outer shell.
C They have the same number of neutrons in the nucleus.
D

They have the same number of protons as neutrons.

6 Which dot-and-cross diagram shows the outer shell electron arrangement in a molecule of
carbon dioxide?

A B
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Topic Chem 3 Q# 10/ iGCSE Chemistry/2017/w/Paper 21/
4 Two statements about silicon(IV) oxide are given.

1 Itis a hard substance.
2 It has a macromolecular structure with strong covalent bonds.
Which is correct?

A Both statements are correct and statement 2 explains statement 1.
Both statements are cormrect but statement 2 does not explain statement 1.

Statement 1 is correct but statement 2 is not correct.

o O o

Statement 2 is correct but statement 1 is not correct.

5 Which statement explains why isotopes of the same element have the same chemical properties?

A They have a different number of neutrons in the nucleus.
B They have the same number of neutrons in the nucleus.

C They have the same number of outer shell electrons.
D

They have the same number of protons as neutrons.

6 Which dot-and-cross diagram shows the outer shell electron arrangement in a molecule of

nitrogen?
A B Cc D
X
XX ®ee® ® 02O XXX L8900,
xNeNs xNeNe e NINZX eNSNX
X @ e XX
@

7 The equation for the reaction between barium chloride solution and dilute sulfuric acid is shown.
BaCl, + H.SO; — BaSO,; + 2HCI

Which row shows the state symbols for this equation?

BaCl, | H.SOs | BaSOs | 2HCI
A (aq) (aq) (s) (aq)
B (aq) 0] (s) (aq)
c 0] (aq) (s) )
D (aq) (1) (aq) )
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Topic Chem 3 Q# 11/ iGCSE Chemistry/2017/s/Paper 23/
4 The electronic structures of atoms Q and R are shown.

D

A QR; B QiRs C QR D QR
5 Which substance is a macromolecule?

Q and R form an ionic compound.

What is the formula of the compound?

A ammonia
B carbon dioxide
C diamond
D

water

6 The diagram shows metallic bonding.

X
O-OD‘EJ Q0
000000
000000
OCOO000
Which labels are correct?
X Y
A atomic nucleus outer electron
B metal atom mobile electron
C metal ion mobile electron
D positive ion negative ion
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Topic Chem 3 Q# 12/ iGCSE Chemistry/2017/s/Paper 22/
4  Which element does not form a stable ion with the same electronic structure as argon?

A aluminium
B chlorine

C phosphorus
D

potassium

5 Graphite and diamond are both forms of the element carbon.

Which row shows the number of other carbon atoms that each carbon atom is covalently bonded
to in graphite and diamond?

graphite | diamond
2 3 3
B 3 -
c 4 3
D 4 4

6 Which statement describes metallic bonding?
A The attraction between a lattice of negative ions and delocalised protons.
B The attraction between a lattice of positive ions and delocalised electrons.
C The attraction between delocalised protons and electrons.

D The attraction between oppositely charged ions.
Topic Chem 3 Q# 13/ iGCSE Chemistry/2017/s/Paper 21/
4 Sodium reacts with chlorine to form sodium chlornide.

Which statements describe what happens fo the sodium atoms in this reaction?

1 Sodium atoms form positive ions.
2  Sodium atoms form negative ions.
3  Sodium atoms gain electrons.

4  Sodium atoms lose electrons.

A 1and3 B 1and4 C 2and3 D 2and4
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5 Diamond is extremely hard and does not conduct electricity.

Which statement explains these properties?

A
B

It has a lattice of positive carbon ions in a ‘sea of electrons’.

It has delocalised electrons and each carbon atom forms three covalent bonds with other
carbon atoms.

It has no delocalised electrons and each carbon atom forms four covalent bonds with other
carbon atoms.

It has strong ionic bonds between each carbon atom.

6 Which statement about metals is not correct?

A
B
o
D

Metals are malleable because the metal ions can slide over one another.
Metals conduct electricity because electrons can move through the lattice.
Metals consist of a giant lattice of metal ions in a ‘sea of electrons’.

Metals have high melting points because of the strong attraction between the metal ions.

Topic Chem 3 Q# 14/ iGCSE Chemistry/2017/m/Paper 22/
4 Which statement explains why isotopes of an element have the same chemical properties?

A
B
C
D

They have different numbers of neutrons.
They have the same number of electrons as protons.
They have the same number of electrons in the outer shell.

They have the same number of protons in the nucleus.

5 The formulae of some ions are shown.

positive ions | negative ions
AP Br-
Ca** CO,%-
Cu** NO;~
Fe™ s
K SO

In which row is the formula not correct?

compound formula
A aluminium sulfate Al(SOy4);
B calcium nitrate Ca(NO;)
C iron(I1I) bromide Fes:Br
D potassium sulfide K,S
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6 Diamond and silicon(I'V) oxide both have giant structures.

Which statements are correct?

1 Both substances are compounds.

2 There are strong covalent bonds in diamond.

3 Silicon(IV) oxide is bonded ionically.

4 Both substances have very high melting points.
d 2

A 1an B 2and3 C 2and4 D 3and4

7  Which statement about metals is correct?
A Layers of positive ions can slide over each other making metals malleable.
B Metallic bonding consists of a lattice of negative ions in a sea of delocalised electrons.
C Metallic bonding consists of a lattice of positive ions in a sea of delocalised negative ions.

D Metals conduct electricity because positive ions are free to move.
Topic Chem 4 Q# 15/ iGCSE Chemistry/2017/w/Paper 23/
8 A compound contains 34 5% calcium, 24 1% silicon and 41 4% oxygen by mass.

What is its empirical formula?

A CazSiO; B CaSiO; C CaSi0; D CaSiOg
Topic Chem 4 Q# 16/ iGCSE Chemistry/2017/w/Paper 22/
7 The equation for the reaction between phosphorus and oxygen is shown.

xPy + yO3 — zP20s

Which values of x, y and z balance the equation?

X ¥ z
A 1 5 2
B 1 10 2
c 2 5 2
D 2 10 1

& The relative molecular mass of an alcohol is 88.
Its percentage composition by mass is: C, 54 5%; H, 9.1%; O, 36 4%.

Which row shows the empirical formula and molecular formula for this alcohol?

empirical formula molecular formula
& CoH,0 C-H,O
B CoH,0 C4HgO2
c CsHz0; C4HgO2
D CsHz0: C-H.O

Topic Chem 4 Q# 17/ iGCSE Chemistry/2017/w/Paper 21/
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8 A compound is analysed and found to contain 85.7% carbon and 14.3% hydrogen.

What is its empirical formula?

A CH B CH: C CaHs D CeH

Topic Chem 4 Q# 18/ iGCSE Chemistry/2017/s/Paper 23/
7 Aqueous iron(III) sulfate and aqueous sodium hydroxide react to give a precipitate of
iron(I1I) hydroxide and a solution of sodium sulfate.

What is the balanced equation for this reaction?

A Fex(SO04)i(aq) + 2NaOH(aq) — Fe(OH)a(s) + Na>SO4(aq)

B Fex(SO0s4)s(aq) + 3NaOH(ag) — Fe(OH)i(s) + 3Na,S0s(aq)
C Fex(S0s)(aq) + 6NaOH(agq) — 2Fe(OH)s(s) + 3Na.SO4(aq)
D 2Fe,(SO4)i(aq) + 6NaOH(aq) — 4Fe(OH),(s) + 6Na,SO.(aq)

8 The equation for the reaction between sodium carbonate and dilute hydrochloric acid is shown.
Na,CO; + 2HCI — 2NaCl + H.O + CO;

What is the maximum volume of carbon dioxide produced when 26.5 g of sodium carbonate react
with dilute hydrochloric acid?

A 6dm’ B 12dm’ c 18dm’ D 24dm®
Topic Chem 4 Q# 19/ iGCSE Chemistry/2017/s/Paper 22/
7  Which equations are balanced?

1 FeO; + 3CO - 2Fe + 3CO;

2 ZnCO; + 2HCI — ZnCl, + CO; + 2H0
3  Mg(NO3); + NaOH — Mg(OH), + 2NaNO;
4 CaCO; + H;SO4 — CaS0O4 + H,O + CO;

A 1and2 B 1and4 C 2and3 D 3and4

8 Calcium carbide, CaC,, reacts with water to form ethyne, C;H,, and calcium hydroxide.
The equation for the reaction is shown.
CaCy(s) + 2H,O(l) - C;Hx(g) + Ca(OH)y(s)
Which volume of ethyne is produced when 6 g of water react completely with calcium carbide?

A 4dm’ B 8dm?® Cc 36dm® D 72dm?
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Topic Chem 4 Q# 20/ iGCSE Chemistry/2017/s/Paper 21/
7 Aluminium reacts with fluorine.

xAl(s) + yFa(g) — zAIFs(s)

Which values of x, y and z balance the equation?

o 0 m F
oW R
[EI S T S
£ =N % B 6

8 Carbon monoxide burns in oxygen to produce carbon dioxide.
2C0(g) + O4(g) — 2CO:(g)

Which mass of carbon dioxide is produced from 14 g of carbon monoxide?

A 22¢ B 28¢g C 44¢ D 88g
Topic Chem 4 Q# 21/ iGCSE Chemistry/2017/m/Paper 22/

8 The gas hydrazine has the molecular formula NzH,.
Hydrazine burns in air to form nitrogen gas and steam.
N:Hi(g) + Oz(g) — Na(g) + 2H:O(g)
Which statements are correct?

1 1 mole of hydrazine gives 72 dm® of gaseous products when it reacts with oxygen at
room temperature and pressure.

2  The empirical formula of hydrazine is NH:.
3  The total number of atoms in 1 mole of hydrazine is 6 = the Avogadro constant.

4 The volume of 1 mole of hydrazine at room temperature and pressure is 6 x 24 dm".

A 1,2and3 B 1and2only C 2 3and4 D 3and4 only

9 Copper(ll) carbonate is broken down by heating to form copper(ll) oxide and carbon dioxide gas.
The equation for the reaction is shown.
CuCO; — CuO + CO;

31.0g of copper(ll) carbonate are heated until all of the contents of the test-tube have turned
from green to black.

The yield of copper(1l) oxide formed is 17.5g.

What is the percentage yield?
A 19.02% B 21.88% C 56.50% D 8750%
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Topic Chem 5 Q# 22/ iGCSE Chemistry/2017/w/Paper 21/
9  Which statements about the electrolysis of concentrated copper(1l) chlonde are correct?

1 Electrons are transferred from the cathode to the copper(II) ions.

2  Electrons move round the external circuit from the cathode to the anode.
3 Chloride ions are attracted to the anode.
4  Hydroxide ions transfer electrons to the cathode.

A 1and3 B 1and4 C 2and3 D Zand4

10 Which metal combination produces the highest voltage reading in the cells shown?

A B

(V) ()
Y Y

Fe—_ __—Cu Zn—_ —Cu

oF
oF

Cu— _-Cu Mg - Cu

Topic Chem 5 Q# 23/ iGCSE Chemistry/2017/s/Paper 22/
9 Which statement about electrolysis is correct?

A Electrons move through the electrolyte from the cathode to the anode.
B Electrons move towards the cathode in the external circuit.

C Negative ions move towards the anode in the external circuit.
D

Positive ions move through the electrolyte towards the anode during electrolysis.
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Topic Chem 5 Q# 24/ iGCSE Chemistry/2017/s/Paper 21/
10 The reactivity series for a number of different metals is shown.

most reactive - least reactive

magnesium Zinc iron copper silver platinum

The diagram shows different metal strips dipped into an electrolyte.

metal strip—____ _____—metal strip

——electrolyte

Which pair of metals produces the highest voltage?
A copper and magnesium

B magnesium and platinum

C  magnesium and zinc

D silver and platinum
Topic Chem 5 Q# 25/ iGCSE Chemistry/2017/m/Paper 22/
10 The diagram shows the electrolysis of agueous copper(11) sulfate.

carbon

elecirodes — ____—aqueous copper(1l) sulfate

Which statement is correct?

A Copper metal is deposited at the positive electrode.
B Inthe external circuit the electrons move from positive to negative.
C Inthe solution the electrons move from negative to positive.

D Oxygen gasis produced at the positive electrode.
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11 Four solutions are separately electrolysed.

experiment solution electrodes
1 dilute aqueous sodium chloride carbon
2 aqueous copper(II) sulfate copper
3 concentrated hydrochloric acid carbon
B dilute sulfuric acid carbon

In which two experiments is a colourless gas evolved at the anode?

A 1and?2 B 1and4 C 2and3 D 3and4

Topic Chem 6 Q# 26/ iGCSE Chemistry/2017/w/Paper 23/
11 Some bond energies are shown in the table.

bond bond energy
inkJ/mol
H-H +436
0=0 +496
H-O +460

Hydrogen reacts with oxygen. The reaction is exothermic.
2Hx(g) + O2(g) — 2H0(g)

What is the energy change for the reaction?

A -3208kJ/mol

B -908kJ/mol
C -472kJ/mol
D -448kJ/mol

Topic Chem 6 Q# 27/ iGCSE Chemistry/2017/w/Paper 22/
11 The equation for the combustion of methane is shown.

CHsy + 20, - CO; + 2H,0
The energy change for the combustion of methane is —-890kJ/mol.

The bond energies are shown in the table.

bond | "o e
C-H +410
0=0 +496
H-O +460

What is the bond energy of the C=0 bond?
A +49kJ/mol B +841kJ/mol C +1301kJ/mol D +1335kJ/mol
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Topic Chem 6 Q# 28/ iGCSE Chemistry/2017/w/Paper 21/
11 The compound hydrazine is used as a rocket fuel. It has the structural formula shown.

H H
N—N
/N

H H

One of the reactions of hydrazine is shown. This reaction is exothermic.
Nqu —» Ng + 2H2

The bond energies are shown in the table.

bond energy
in kJ/mol
H-H +436
N-H +390
N-N +160
N=N +945

What is the energy change for this reaction?

A 339kJ/mol B -97kJ/mol C +97kJ/mol D +339kJ/mol

12 Which statement describes an exothermic reaction?

A The energy absorbed for bond breaking is greater than the energy released by bond
formation.

The energy absorbed for bond breaking is less than the energy released by bond formation.

C The energy released by bond breaking is greater than the energy absorbed for bond
formation.

D The energy released by bond breaking is less than the energy absorbed for bond formation.

Topic Chem 6 Q# 29/ iGCSE Chemistry/2017/s/Paper 23/
11 Heat energy is produced when hydrocarbons burn in air.

Which equations represent this statement?

1 CsHsOH + 30 — 2C0,; + 3H.O
2 G2H4 + 302 — 260‘2 + 2H'_'J_'D'
3 CH, + 20, —» CO, + 2H,0

A 1, 2Zand?3 B 1andZonly € 1Tand3only D 2and?3only
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13 Hydrogen and chlorine react to form hydrogen chloride.
The reaction is exothermic.
Hax(g) + Clz(g) — 2HCI(g)
The overall energy change for this reaction is —184 kJ/mol.

The table gives some of the bond energies involved.

bond energy in
band kJ/mol
H-CI +430
H-H +436

What is the energy of the CI-CIbond?

A -240kJ/mol
B -190kJ/mol
C +190kJ/mol

D +240kJ/mol

Topic Chem 6 Q# 30/ iGCSE Chemistry/2017/s/Paper 22/
11 Which statement about fuels is correct?

A Heat energy can only be produced by burning fuels.

B Hydrogen is used as a fuel although it is difficult to store.

C Methane is a good fuel because it produces only water when bumed.

D Uranium is burned in air to produce energy.

13 The equation for the reaction between hydrogen and chlorine is shown.

Hz(g) + Clz(g) — 2HCI(qg)
The reaction is exothermic.

The bond energies are shown in the table.

bond energy
e in kJ/mol
Cl-Cl1 +240
H-CI +430
H-H +436
Patrick Brannac www.SmashingScience.org
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What is the energy change for the reaction?
A -1536kJ/mol

B -184kJ/mol

C +184kJ/mol

D +246kJ/mol

Topic Chem 6 Q# 31/ iGCSE Chemistry/2017/s/Paper 21/
11 Some properties of four fuels are shown in the table.

Which fuel is a gas at room temperature and makes two products when it burns in a plentiful
supply of air?

il forinla meltirgcpoint boilir/\ogcpoint
A | hydrogen H> -259 -253
B methane CHs -182 —164
6 octane CsHiz =57 126
D wax CatHes 60 400

12 Which statements about exothermic and endothermic reactions are correct?

1 During an exothermic reaction, heat is given out.
2 The temperature of an endothermic reaction goes up because heat is taken in.

3  Burning methane in the air is an exothermic reaction.

A 1,2and3 B 1and2only C 1and3only D 2and3only

13 Chlorine reacts with ethane to produce chloroethane and hydrogen chloride.
H H H H
H—C—C—H + CI—CI —> H—C—C—CI + H—CI
H H H H
The reaction is exothermic.

The bond energies are shown in the table.

bond | P el
c-Ct +340
ol +350
C-H +410
ci-ct +240
H-C +430

What is the energy change for the reaction?
A —-1420kJ/mol

B -120kJ/mol

C +120kJ/mol

D +1420kJ/mol
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Topic Chem 6 Q# 32/ iGCSE Chemistry/2017/m/Paper 22/
12 Ammonia is made by reacting nitrogen with hydrogen in the presence of an iron catalyst.

The reaction is exothermic.
The equation for the reaction is shown.
N, + 3H; — 2NH;

The bond energies are shown in the table.

bond bond energy in kJ/mol

H-H 436
N-H 390
N=N 945

What is the energy given out during this reaction?
A -4593kJ/mol B -1083kJ/mol C -959kJ/mol D -87kJ/mol
13 The energy level diagram for the reaction between P and Q to form R and S is shown.

A

energy

-
-

Which row describes the energy changes involved and the type of reaction?

energy changes involved type of reaction

A more energy is given out when the bonds in the products endothermic
are formed than is needed to break the bonds in the reactants

B more energy is given out when the bonds in the products exothermic
are formed than is needed to break the bonds in the reactants

Cc more energy is needed to break the bonds in the reactants endothermic
than is given out when the bonds in the products are formed

D more energy is needed to break the bonds in the reactants exothermic
than is given out when the bonds in the products are formed
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Topic Chem 7 Q# 33/ iGCSE Chemistry/2017/w/Paper 23/
14 Silver chloride reacts when it is exposed to light.

Which row shows what happens to the silver in this process?

half-equation type of reaction
A | Ag » Ag" + e oxidation
B | Ag - Ag® + e reduction
C | Ag- + e - Ag oxidation
D | Agh + e - Ag reduction

15 Which statement about the effect of concentration and temperature on the rate of a reaction is
not correct?

A If the concentration of a reactant is increased, the rate of reaction increases because more
particles have sufficient energy to react.

B If the concentration of a reactant is increased, the rate of reaction increases because there
are more collisions between particles per second.

C If the temperature is increased, the rate of reaction increases because there are more
collisions between particles per second.

D If the temperature is increased, the rate of reaction increases because more particles have
sufficient energy to react.
16 The following reaction has reached equilibrium in a closed system.
2S502(g) + O2(g) = 2S0s(g)
The forward reaction is exothermic.

Which row shows the effect of increasing the pressure on the equilibrium mixture?

reaction rate | amount of SO, | amount of SO,
A increases decreases increases
B increases increases decreases
Cc unchanged decreases increases
D unchanged increases decreases
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Topic Chem 7 Q# 34/ iGCSE Chemistry/2017/w/Paper 22/
14 Copper metal donates electrons to silver ions.

Zinc metal donates electrons to copper ions.
What is the strongest reducing agent?

A copper ions
B copper metal
C silverions
D

zinc metal

15 Four statements about the effect of increasing temperature on a reaction are shown.
1 The activation energy becomes lower.
2 The particles move faster.
3 There are more collisions between reacting particles.
4 There are more collisions which have energy greater than the activation energy.
Which statements are correct?
A 1,2and3 B 1,3and4 C 2 3and4 D 2and3only
16 The formation of sulfur trioxide from sulfur dioxide is a reversible reaction.
2502(g) + O2(g) = 2S04(g)
The forward reaction is exothermic.
Which changes would increase the equilibrium yield of SO5?
1 increasing the pressure
2 lowering the temperature

3 decreasing the concentration of oxygen

A 1,2and3 B 1and2only C 1only D 2and3only

Topic Chem 7 Q# 35/ iGCSE Chemistry/2017/w/Paper 21/
13 The mass of a beaker and its contents is plotted against time.

Which graph represents what happens when sodium carbonate reacts with an excess of dilute
hydrochloric acid in an open beaker?

A B c D
A A A A
mass /—- mass \ mass mass
0 - 0 - 0 - 0
0 time 0 time 0 time 0
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14 Copper(II) oxide reacts with hydrogen.

CuO + H, - Cu + HO

Which row is correct?

oxidising agent reducing agent
A H. CuO
B CuO H.
Cc H.0O Cu
D Cu H-0

15 Ethanoic acid reacts slowly with calcium carbonate.
Which statements explain why an increase in temperature increases the rate of the reaction?

1 The activation energy of the reaction is decreased.
2 There is an increase in collision rate.

3 The particles have more energy.
4

There will be fewer successful collisions.

A 1and?2 B 1and3 C 2and3 D 2and4

16 Methane reacts with steam to produce hydrogen and carbon monoxide.
The equation for the reaction is shown.
CHas(g) + H2O(g) == 3Hx(g) + CO(g)
The reaction is reversible. The forward reaction is endothermic.

Which changes in temperature and pressure increase the equilibrium yield of carbon monoxide?

temperature pressure
A decrease decrease
B decrease increase
C increase decrease
D increase increase
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Topic Chem 7 Q# 36/ iGCSE Chemistry/2017/s/Paper 23/
14 Which changes are physical changes?

1 melting ice to form water
2 buming hydrogen to form water
3 adding sodium to water

4  boiling water to form steam

A 1and2 B 1and4 C 2and3 D 3and4

16 Hydrogen is produced when methane reacts with steam.
The equation for the reaction is shown.
CHai(g) + Hz0(g) == CO(g) + 3Hz(g)
The forward reaction is endothermic.

Which conditions produce the highest yield of hydrogen?

pressure temperature
A high high
B high low
c low high
D low low

Topic Chem 7 Q# 37/ iGCSE Chemistry/2017/s/Paper 22/
14 A gas is produced when calcium carbonate is heated.

Which type of change is this?
A chemical
B exothermic
C physical
D separation
16 The reaction used to manufacture ammonia from nitrogen and hydrogen is reversible.

An equilibrium can be established between ammonia, nitrogen and hydrogen.

Which statement describes the equilibrium?

A Both the forward reaction and the backward reaction have the same rate.

B The rate of the backward reaction is greater than the rate of the forward reaction.
C The rate of the forward reaction is greater than the rate of the backward reaction.
D

The forward and backward reactions have both stopped.
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Topic Chem 7 Q# 38/ iGCSE Chemistry/2017/s/Paper 21/
14 When sulfur is heated it undergoes a ...... : change as it melts.

Further heating causes the sulfur to undergo a ...... ¥ SO change and form sulfur dioxide.

Which words complete gaps 1 and 2?

1 2
A chemical chemical
B chemical physical
c physical chemical
D physical physical

15 A student was investigating the reaction between marble chips and dilute hydrochloric acid.

gas syringe
LI () oy ¢ T T T ﬂ
bung
marble
chips 25cm? of dilute
hydrochloric acid
Which changes slow down the rate of reaction?
temperature concentration surface area
of acid of acid of marble chips
A decrease decrease decrease
B decrease decrease increase
C increase decrease decrease
D increase Increase increase

16 Nitrogen, hydrogen and ammonia gases are placed inside a container. The container is then
sealed. After some time, an equilibrium forms.

Na(g) + 3H2(g) == 2NHa(g)

Which statement describes the equilibrium in this container?

A

B
o
D
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17 An example of a redox reaction is shown.

Zn + Cu*® = Zn* + Cu

Which statement about the reaction is correct?

A

B
C
D

Zn is the oxidising agent and it oxidises Cu®".
Zn is the oxidising agent and it reduces Cu®".
Zn is the reducing agent and it oxidises Cu®*.

Zn is the reducing agent and it reduces Cu®*.

Topic Chem 7 Q# 39/ iGCSE Chemistry/2017/m/Paper 22/
14 Copper(Il) carbonate reacts with dilute sulfuric acid.

CuCOs(s) + HzSO4(aq) — CuSOg4(aq) + COz(g) + H0(I)

The rate of the reaction can be changed by varying the conditions.

Which changes always increase the rate of this chemical reaction?

A

1 increasing the concentration of sulfuric acid

2 increasing the size of the pieces of copper(Il) carbonate
3 increasing the temperature
4

increasing the volume of sulfuric acid

1,3 and4 B 1and3only C 2and3 D 3and4only

15 Which reaction is not affected by the presence of light?

A
B
Cc
D

a candle burning
methane reacting with chlorine
photosynthesis

silver bromide decomposing to form silver

16 The equation for the reversible reaction between hydrogen and iodine to form hydrogen iodide is
shown.

The colours of the reactants and products are shown.

Hz(g) + I.(g) = 2HI(g)

colourless purple colourless

The forward reaction is exothermic.

Which statement is correct?

A

B
Cc
D
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17 Chlorine displaces bromine from a solution of potassium bromide.

Cl: + 2KBr —» 2KCI + Br:

What is the oxidising agent in this reaction?

A bromide ions
E bromine
C chloride ions

D chlorine
Topic Chem 8 Q# 40/ iGCSE Chemistry/2017/w/Paper 23/

19 Three solids, P, Q and R, all react with dilute sulfuric acid to produce zinc sulfate.
P and R produce gases during the reaction.
The gas produced when P reacts will not burn. The gas produced when R reacts will burn.

What are P, Q and R?

P Q R
A zinc zinc hydroxide zinc carbonate
B zinc carbonate zinc zinc oxide
C | zinc carbonate zinc hydroxide zinc
D zinc oxide zinc carbonate zinc

20 Which ion forms a green precipitate with aqueous sodium hydroxide that dissolves in an excess
of aqueous sodium hydroxide?

o B cr* e e D Fe*
Topic Chem 8 Q# 41/ iGCSE Chemistry/2017/w/Paper 22/

19 Copper(Il) sulfate can be prepared by adding excess copper(Il) carbonate to sulfuric acid.

Why is an excess of copper(II) carbonate added?

A to ensure all the copper(II) carbonate has reacted
B to ensure all the sulfuric acid has reacted
C toincrease the rate of reaction

D toincrease the yield of copper(Il) sulfate
20 Compound P reacts with hydrochloric acid to produce a gas that tums limewater milky.
What is P?
A sodium carbonate
B sodium chloride
C sodium hydroxide
D

sodium sulfate
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Topic Chem 8 Q# 42/ iGCSE Chemistry/2017/w/Paper 21/
17 Some properties of four oxides are listed.

Oxide 1 reacts with both acids and alkalis to form salts.

Oxide 2 reacts with acids to form salts but does not react with alkalis.
Oxide 3 reacts with alkalis to form salts but does not react with acids.
Oxide 4 does not react with acids or alkalis.

Which row describes the oxides?

oxide 1 oxide 2 oxide 3 oxide 4
& amphoteric acidic basic neutral
B amphoteric basic acidic neutral
cC neutral acidic basic amphoteric
D neutral basic acidic amphoteric

18 What is not a typical charactenstic of acids?
A They react with alkalis producing water.
B They react with all metals producing hydrogen.
C They react with carbonates producing carbon dioxide.
D

They turn blue litmus paper red.

19 Zinc sulfate is made by reacting an excess of zinc oxide with dilute sulfuric acid.
The excess zinc oxide is then removed from the solution.

Which process is used to obtain solid zinc sulfate from the solution?
A crystallisation

B dissolving
C filtration
D

fractional distillation

20 What is used to test for chlorine?
A aglowing splint
B damp litmus paper
C limewater
D

potassium manganate(VII) solution

YA
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Topic Chem 8 Q# 43/ iGCSE Chemistry/2017/s/Paper 23/
18 Which oxide is amphoteric?

A

A1203 B Ca0O C NazO D SOQ

19 Chiloric(I) acid, HCIO, is formed when chlorine dissolves in water. It is a weak acid.

What is meant by the term weak acid ?

A

B
c
D

It contains fewer hydrogen atoms than a strong acid.
It is easily neutralised by a strong alkali.
It is less concentrated than a strong acid.

It is only partially ionised in solution.

20 Silver nitrate reacts with sodium chloride to produce silver chloride and sodium nitrate. The
equation for the reaction is shown.

AgNOs(aq) + NaCli(aq) — AgClI(s) + NaNOi(aq)

How is silver chloride separated from the reaction mixture?

A
B
c
D

crystallisation
distillation
evaporation

filtration

21 Agqueous sodium hydroxide reacts with an aqueous solution of compound Y to give a green
precipitate.

Aqueous ammonia also reacts with an aqueous solution of compound Y to give a green
precipitate.

In each case the precipitate is insoluble when an excess of reagent is added.

Which ion is present in ¥7?

A

B
c
D
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Topic Chem 8 Q# 44/ iGCSE Chemistry/2017/s/Paper 22/
18 Which type of oxide is aluminium oxide?

A acdic

B amphoteric
C Dbasic

D neutral

19 Which statements about a weak acid, such as ethanoic acid, are correct?

1 It reacts with a carbonate.

2 It does not neutralise aqueous sodium hydroxide solution.
3 Ittums red litmus blue.
4 Itis only partially ionised in aqueous solution.
A 1land2 B 1and4 C 2and3 D 3and4

20 Silver chlonde is a white solid which is insoluble in water.

Which statement descnbes how a sample of pure silver chlornde can be made?

A Add aqueous silver nitrate to aqueous sodium chloride and then filter.

B Add agueous silver nitrate to dilute hydrochloric acid, evaporate and then crystallise.
C Add silver carbonate to dilute hydrochloric acid, evaporate and then crystallise.
D

Add silver to dilute hydrochloric acid, filter and then wash the residue.

21 Dilute sulfuric acid is added to two separate aqueous solutions, X and Y. The observations are
shown.

solution X white precipitate

solution Y | bubbles of a colourless gas

Which row shows the ions present in the solutions?

solution X solution Y
A Ba™ COs™
B ca™ Cr
= Cu™ COs™
D Fe™ NO;~
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Topic Chem 8 Q# 45/ iGCSE Chemistry/2017/s/Paper 21/
18 Zinc oxide is amphoteric.

Which row describes the reactions of zinc oxide?

raaction willi reaction with
hydrochloric acid 2 odi:r?\ur?;;ixi e
A v v key
B v X v = reaction occurs
c X ve X = reaction does not occur
D X X

19 Which row shows how the hydrogen ion concentration and pH of ethanoic acid compare to those
of hydrochloric acid of the same concentration?

ethanoic acid compared to
hydrochloric acid
hydrogen ion
3 pH

concentration
A higher higher
B higher lower
Cc lower higher
D lower lower

20 A pure sample of the insoluble salt barium carbonate can be made using the method given.

step 1  Dissolve barium chloride in water.

step2 Separately dissolve sodium carbonate in water.
step3  Mix the two solutions together.

step4  Filter the mixture.

step 5

step6 Dry the residue between two sheets of filter paper.

Which instruction is missing from step 57?

A Heat the residue to dryness.

B Heat the residue to the point of crystallisation.
C Place the filtrate in an evaporating basin.
D

Wash the residue with water.
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21 Substance X reacts with warm dilute hydrochloric acid to produce a gas which decolourises
acidified aqueous potassium manganate(VII).

Substance X gives a yellow flame in a flame test.
What is X?

A potassium chloride

B potassium sulfite

C sodium chloride

D sodium sulfite

Topic Chem 8 Q# 46/ iGCSE Chemistry/2017/m/Paper 22/
18 Benyllium oxide reacts with both sulfuric acid and aqueous sodium hydroxide.

Which type of oxide is beryllium oxide?

A acidic

B amphoteric
C basic

D neutral

19 A student investigates two acids W and X.
The same volumes of W and X are reacted separately with excess magnesium.
The student makes the following observations.

1 Hydrogen gas is produced at a faster rate with W than with X.
2 The total volume of hydrogen gas produced is the same for both acids.
Which statement explains these observations?

A The pH of W is higher than the pH of X.
B W s an organic acid.

C Wi s a stronger acid than X.

D

W is more concentrated than X.

20 A studentis given an unknown solution.

Which two tests provide evidence that the solution is copper(Il) sulfate?

1 adding dilute hydrochloric acid

2 adding aqueous sodium hydroxide

3 adding dilute nitric acid, then silver nitrate solution
4

adding dilute nitric acid, then barium nitrate solution

A 1and3 B 1and4 C 2and3 D 2and4
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21 The diagram shows the steps in the preparation of a salt.

step 1 step 2 step 3 step 4

Which salt is prepared by this method?
A barium sulfate

B copper(Il) sulfate

C potassium sulfate

D sodium sulfate
Topic Chem 9 Q# 47/ iGCSE Chemistry/2017/w/Paper 23/
21 A period of the Periodic Table is shown.

group I v v vIE VI

element | R s T \' W X Y z

The letters are not their chemical symbols.

Which statement is correct?

A Element R does not conduct electricity.

B Elements R and Y react together to form an ionic compound.
C Element Z exists as a diatomic molecule.
D

Element Z reacts with element T.

Patrick Brannac www.SmashingScience.org Page 158 of 192



https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

22 Some properties of element X are shown.

melting point in°C 98
boiling point in°C 883
reaction with cold water gives off H, gas
reaction when heated with oxygen burns to give a white solid

In which part of the Periodic Table is X found?

A Group |
B Group VIl
C Group VIl

D transition elements
23 The table gives some properties of an element.

melting point in °C 3422

appearance of the element grey
appearance of the chloride of the element dark blue

density in g/cm?® 19.2

electrical conductivity when solid good

Which other property would you expect this element to have?

A acts as a catalyst
B brittle
C forms an acidic oxide

D highly reactive with water

Topic Chem 9 Q# 48/ iGCSE Chemistry/2017/w/Paper 22/
21 Which statement about nitrogen and phosphorus is not correct?

A Both are in the same group of the Periodic Table.
B Both are in the same period of the Perodic Table.
C Both are non-metals.

D Both have the same number of electrons in their outer shell.
22 Sodium and rubidium are elements in Group | of the Periodic Table.

Which statement is correct?

A Sodium atoms have more electrons than rubidium atoms.
B Sodium has a lower density than rubidium.

C Sodium has a lower melting point than rubidium.

D

Sodium is more reactive than rubidium.
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23 Which properties do the elements chromium, iron and vanadium have in common?

1  They all conduct electricity.
2 They, or their compounds, can act as catalysts.

3 They all form coloured compounds.

A 1,2and3 B 1and2only C 1and3only D 2and3only
Topic Chem 9 Q# 49/ iGCSE Chemistry/2017/w/Paper 21/

21 Which statements about the trends across a period of the Periodic Table are correct?

1 Aluminium is more metallic than sodium.
2 Beryllium is more metallic than carbon.

3 Boron is more metallic than lithium.
4

Magnesium is more metallic than silicon.

A 1l1and?2 B 1and3 C 2and4 D 3and4

22 Astatine is an element in Group VIl of the Periodic Table.
Astatine is ...... g B reactive than iodine.
The melting point of astatine is ... . than the melting point of iodine.
Astatine is ... e, - in colour than bromine.

Which words complete gaps 1, 2 and 3?

1 2 3
A less higher darker
B less lower lighter
Cc more higher darker
D more lower lighter

23 Which row describes the properties of a typical transition element?

melting point forms coloured can act as
compounds a catalyst
A high no no
B high yes yes
c low no yes
D low yes no
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24 Why is argon gas used to fill electric lamps?

A It conducts electricity.
B It glows when heated.
C ltis less dense than air.

D ltis not reactive.
Topic Chem 9 Q# 50/ iGCSE Chemistry/2017/s/Paper 23/

23 Ununseptium (atomic number 117) is a man-made element that is below astatine in Group VII of
the Periodic Table.

What is the expected state of ununseptium at room temperature?
A adiatomic gas

B aliquid

C a monatomic gas

D asolid
Topic Chem 9 Q# 51/ iGCSE Chemistry/2017/s/Paper 22/
23 The elements oxygen and sulfur are in the same group of the Penodic Table.

Which statement about oxygen and sulfur is not correct?
A They are non-metals.

B They have giant covalent structures.

C They have six electrons in their outer shells.

D They react together to form an acidic oxide.

Topic Chem 9 Q# 52/ iGCSE Chemistry/2017/s/Paper 21/
22 Which element is less reactive than the other members of its group in the Perniodic Table?

A astatine
B caesium
C fluorine
D

rubidium

23 The elements in Group IV of the Periodic Table are shown.

carbon
silicon
germanium
tin
lead

flerovium
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What does not occur in Group IV as it is descended?

A The proton number of the elements increases.

B The elements become more metallic.

C The elements have more electrons in their outer shells.
D

The elements have more electron shells.

24 Why are weather balloons sometimes filled with helium rather than hydrogen?
A Helium is found in air.
B Heliumis less dense than hydrogen.
C Helium is more dense than hydrogen.

D Helium is unreactive.

Topic Chem 9 Q# 53/ iGCSE Chemistry/2017/m/Paper 22/
22 Which property of elements increases across a period of the Periodic Table?

A metallic character

B number of electron shells

C number of outer shell electrons
D

tendency to form positive ions

23 Magnesium, calcium, strontium and barium are Group Il elements.
Group |l elements follow the same trends as Group | elements.
Which statements about Group Il elements are correct?

1 Calcium reacts faster than magnesium with water.

2 Barium reacts less vigorously than magnesium with dilute acid.

3  Strontium oxidises in air more slowly than barium.

A 1,2and3 B 1and2only C 1and3only D 2and3only
24 The noble gases are in Group VIII of the Periodic Table.
Which statement explains why noble gases are unreactive?

A They all have eight electrons in their outer shells.
B They all have full outer shells.

C They are all gases.
D

They are all monoatomic.
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25 Part of the Periodic Table is shown.

Which element is used as a catalyst?

| ] A ]

Topic Chem 10 Q# 54/ iGCSE Chemistry/2017/w/Paper 23/

26 Aluminium is obtained by the electrolysis of a mixture of aluminium oxide and cryolite.
Why is cryolite used?
A as a catalyst to speed up the process
B as a coolant to prevent the process getting too hot

C as a solvent for aluminium oxide

D as the main source of aluminium ions
27 Metal M is mixed with copper to produce brass.

What is M?

A chromium
B nickel
C wvanadium

D zinc

28 Some metal nitrates and carbonates decompose when heated strongly.
Metal Q has a nitrate that decomposes to give a salt and a colourless gas only.
The carbonate of metal O does not decompose when heated with a Bunsen burner.

What is metal Q7

A calcium
B copper

C sodium

D zinc
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Topic Chem 10 Q# 55/ iGCSE Chemistry/2017/w/Paper 22/
26 Aluminium is extracted from bauxite by electrolysis.

Which row shows the anode materal and the anocde reaction?

anode material anode reaction
A carbon Al* + 3e” - Al
B carbon 20" = O, + 4e
C steel Al¥ + 3e” - Al
D steel 20" - 0p + 4e”

27 Which statement about the metal zinc is not correct?
A It forms an oxide more readily than iron.
It is manufactured by the electrolysis of zinc blende.

It is used to make brass.

o O m

It i1s used to prevent iron from rusting.

28 Calcium nitrate decomposes when it is heated.
What is the equation for the thermal decomposition of calcium nitrate?
A 2Ca(NO;); — 2Ca0 + Oz +4NO,
B Ca(NO;3) — Ca(NO2): + O;
C Ca(NO3): — Ca + Oz + 2NO;

D GEENDE)Z — Ca + 3[}2 + Nz
Topic Chem 10 Q# 56/ iGCSE Chemistry/2017/w/Paper 21/
25 What is a property of all metals?

A conduct electricity
B hard

C low melting points
D

react with water

26 Aluminium is extracted by the electrolysis of aluminium oxide.

Which statement is not correct?

A Aluminium ions are oxidised at the cathode.

B Carbon dioxide is made at the anode.

C Cryolite is added to lower the melting point of the aluminium oxide.
D The electrodes are made from graphite.

A
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27 'Which row describes how the metals are used?

mixed with zinc
to form brass

used to

galvanise iron

A aluminium fin
B aluminium Zinc
Cc copper tin
D copper Zinc
28 Information about the nitrates and carbonates of two metals, Q and R, is shown.
appearance solubility in water effect of heat
nitrate of Q) white solid soluble colourless gas evolved which
relights a glowing splint
carbonate of Q white solid soluble no reaction
nitrate of R white solid soluble brown gas evolved
carbonate of R white solid insoluble colourless gas evolved which
tums limewater milky

Which statement is commect?

A Qs calcium and R is magnesium.
B Qs magnesium and R is sodium.
C Qs potassium and R is copper.

D Qs sodium and R is calcium.
Topic Chem 10 Q# 57/ iGCSE Chemistry/2017/s/Paper 23/

25 Which equation from the zinc extraction process shows the metal being produced by reduction?
A /n0O+C — Zn + CO
B 27nS + 30, —» 27n0 + 2S0;
C Zn(g) — Zn(l)
D Zn(l) - Zn(s)
27 The section of the reactivity series shown includes a newly discovered element, symbol X.

The only oxide of X has the formula XO.

Ca
Mg
Fe

Cu
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Which equation shows a reaction which occurs?

A Cu(s) + X¥(aq) — Cu®(aq) + X(s)

B 2X(s) + Cu*(aq) — 2X'(ag) + Cu(s)
C X(s) + Fe;04(s) — 2Fe(s) + 3XO(s)
D X(s) + 2HCI(aq) — XCly(aq) + Hx(g)

Topic Chem 10 Q# 58/ iGCSE Chemistry/2017/s/Paper 22/
25 Which process is involved in the extraction of zinc from zinc blende?

A Cryolite is added to lower the melting point of zinc blende.
B Molten zinc blende is electrolysed.
C Zinc blende is heated with carbon.

D Zinc blende is roasted in air.
26 ElementE:

 forms an alloy
« has a basic oxide

e is below hydrogen in the reactivity series.

What is E?
A carbon
B copper
C sulfur
D znc

27 A list of metals is shown.

aluminium
copper
iron
magnesium
silver
zinc
Which metal will displace all of the other metals from aqueous solutions of their salts?
A aluminium
B iron
C magnesium
D

zinc
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Topic Chem 10 Q# 59/ iGCSE Chemistry/2017/s/Paper 21/

25 Metal X is added to a colourless aqueous solution of the sulfate of metal Y.

A coloured solution is formed and metal Y is deposited at the bottom of the beaker.

Which row describes elements X and Y and their relative reactivity?

type of element relative reactivity
A X is a transition element X is more reactive than Y
B X is a transition element Y is more reactive than X
c Y is a transition element X is more reactive than Y
D Y is a transition element Y is more reactive than X
26 ElementE:
 forms an alloy
e has a basic oxide
* is below hydrogen in the reactivity series.
What is E?
A carbon
B copper
C sulfur
D zinc

27 Zinc metal is extracted from its ore zinc blende in a similar method to that used to extract iron
from hematite.

In which way is zinc extraction different from iron extraction?

A

B
c
D

Carbon and carbon monoxide are the main reducing agents.
Hot air at the base of the furnace reacts with coke to keep the furnace hot.
The metal is removed as a vapour at the top of the furnace.

The metal oxide is added into the top of the furnace.

28 Stainless steel is an alloy of iron and other metals. It is strong and does not rust but it costs much
more than normal steel.

What is not made from stainless steel?

A
B
C
D
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Topic Chem 10 Q# 60/ iGCSE Chemistry/2017/m/Paper 22/

26 Which statement about all metals is correct?
A They are attracted to a magnet.
B They are weak and brittle.
C Theymay be used to form alloys.
D They react with water.

27 Which substance produces sulfur dioxide when roasted in air?

A bauxite
B cryolite

C hematite

D zinc blende

28 Which metal carbonate does not produce carbon dioxide when it is heated with a Bunsen
burner?

A copper(ll) carbonate
B magnesium carbonate
C sodium carbonate
D zinc carbonate
29 Two experiments are carried out.

In experiment 1, copper is heated with steam.

In experiment 2, copper(1l) oxide is heated with carbon.

copper(Il) oxide
and carbon
steam [ ]
copper T
heat
experiment 1 experiment 2
Which row describes what happens in experiments 1 and 27
experiment 1 experiment 2
A no reaction no reaction
B no reaction reaction
C reaction no reaction
D reaction reaction
- .
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Topic Chem 11 Q# 61/ iGCSE Chemistry/2017/w/Paper 23/
30 A piece of zinc is attached to the hull of a steel boat. Steel is an alloy of iron.

Which statement explains why the zinc prevents the iron from rusting?

=

B
C
D

Zinc is less reactive than iron, and iron is less likely to lose electrons than zinc.

Zinc is less reactive than iron, and iron is more likely to lose electrons than zinc.

Zinc is more reactive than iron, and iron is less likely to lose electrons than zinc.

Zinc is more reactive than iron, and iron is more likely to lose electrons than zinc.

31 The Haber process for making ammonia is carried out at a temperature of 450°C and a pressure
of 200 atmospheres in the presence of a catalyst.

Which statement is not correct?

A
B
Cc
D

Lowering the pressure increases the rate at which ammonia is produced.

Lowering the temperature slows down the rate at which ammonia is produced.

Maintaining a very high pressure is very difficult and needs expensive equipment.

The reaction is a reversible reaction which can proceed forwards and backwards.
Topic Chem 11 Q# 62/ iGCSE Chemistry/2017/w/Paper 22/

30 An experiment to investigate the effect of galvanising iron is shown.

pure iron —_

X

pe—d

| ——air —_

Y o
.,_,galvamsed iron

fr

b,

| —water

LS

The experiment is left for seven days.

What happens to the water level in tubes X and Y7

tube X tube Y
A falls rises
B no change no change
c rnses falls
D rises no change

31 Which metal is used as a catalyst in the Haber process for the manufacture of ammonia®?

A

iron
nickel
platinum

vanadium
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32 Which process removes carbon dioxide from the atmosphere?

A combustion of fossil fuels
B decomposition of carbonates
C photosynthesis

D respiration
Topic Chem 11 Q# 63/ iGCSE Chemistry/2017/w/Paper 21/
29 The flow chart shows stages in the treatment of nver water to produce drinking water.

river _ | settling stage stage | drinking
water tank X Y water

L
Y
L |
L

What occurs at stages X and Y7

X Y
A distillation chlorination
B distillation filtration
c filtration chlorination
D filtration distillation

30 Four iron nails had different metals wrapped around them.
The nails were placed in an open dish filled with water and left for a week.

Which iron nail has no protection against rusting?

A B
wrapped —__ __—wrapped
in aluminium in copper
D Cc
wrapped - — wrapped
in zinc in magnesium

31 Ammonia is made by the Haber process.
N> + 3H> = 2NHa2

What are the sources of the nitrogen and hydrogen used in the Haber process?

nitrogen hydrogen
A fertilisers reacting methane with steam
B fertilisers the air
C the air reacting methane with steam
D the air the air
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32 Which process does net produce carbon dioxide?

A combustion of alkanes
B photosynthesis
C  respiration

D thermal decomposition of limestone
Topic Chem 11 Q# 64/ iGCSE Chemistry/2017/s/Paper 23/

30 The carbon cycle describes how carbon dioxide gas i1s added to or removed from the
atmosphere.

Which row describes the movement of carbon dioxide during each process?

photosynthesis combustion respiration
A added to the added to the removed from
atmosphere atmosphere the atmosphere
B added to the removed from added to the
atmosphere the atmosphere atmosphere
C removed from added to the added to the
the atmosphere atmosphere atmosphere
D removed from added to the removed from
the atmosphere atmosphere the atmosphere

31 Which row gives the catalyst for the Haber process and the sources of the raw matenals?

catalyst source of source of

hydrogen nitrogen

A iron electrolysis fertiliser
B iron methane air
C | vanadium pentoxide methane air

D | vanadium pentoxide methane fertiliser

32 Petrol burns in a car engine to produce waste gases which leave through the car exhaust.
One of these waste gases is an oxide of nitrogen.

Which statement describes how this oxide of nitrogen is formed?
A Carbon dioxide reacts with nitrogen in the catalytic converter.
B Nitrogen reacts with oxygen in the car engine.

C Nitrogen reacts with oxygen in the catalytic converter.

D

Petrol combines with nitrogen in the car engine.
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Topic Chem 11 Q# 65/ iGCSE Chemistry/2017/s/Paper 22/
30 The carbon cycle includes the processes combustion, photosynthesis and respiration.

Which row shows how each process changes the amount of carbon dioxide in the atmosphere?

combustion photosynthesis respiration
A decreases decreases increases
B decreases increases decreases
c Increases decreases increases
D increases increases decreases

31 Which statement about the conditions used in the Haber process is not correct?

A A high temperature is used because the forward reaction is exothermic.

B A high pressure is used because there are fewer moles of gas in the products than in the
reactants.

An iron catalyst is used to increase the rate of the forward reaction.

The unreacted hydrogen and nitrogen are recycled to increase the amount of ammonia
produced.

32 Which chemical reaction decreases pollution in the air?
A S+ 0> SO
B N; + O, - 2NO
C 2CH; + 30; —» 2C0 + 4H.0

D 2NO + 2CO — 2C0; + N3

Topic Chem 11 Q# 66/ iGCSE Chemistry/2017/s/Paper 21/
29 The diagram shows some uses of water in the home.

For which uses is it important for the water to have been treated?

A 1only B 2only C 3only D 1,2and3
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30 Oxides of nitrogen are found in polluted air.

Which statement about oxides of nitrogen is correct?

A Oxides of nitrogen are formed by the reaction of nitrogen with oxygen during the fractional
distillation of liquid air.

B Oxides of nitrogen are formed in a car engine by the reaction of petral with nitrogen from the
air.

C Ouxides of nitrogen are removed from exhaust gases by reaction with carbon dioxide in a
catalytic converter.

D Oxides of nitrogen are removed from exhaust gases by reduction in a catalytic converter.
31 Photosynthesis and respiration are important natural processes.
Which statement is correct?
A Carbon dioxide is formed by the reaction of glucose with water during photosynthesis.
Carbon dioxide is removed from the air by respiration.

B
C Glucose reacts with water to form oxygen during respiration.
D

Photosynthesis produces glucose and oxygen.

32 Which row gives the conditions for the Haber process?

temperature/°C pr;a:fmu iz catalyst
A 200 2 V205
B 200 450 Fe
c 450 200 Fe
D 500 250 V205

Topic Chem 11 Q# 67/ iGCSE Chemistry/2017/m/Paper 22/
30 Which two gases are obtained from liquid air by fractional distillation?

A carbon dioxide and oxygen

B carbon dioxide and water vapour
C nitrogen and oxygen

D nitrogen and water vapour
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31 An experiment to find the percentage of oxygen in 150cm? of polluted air is shown.

damp  Te=@l — measuring cylinder
iron wool
| __-150cn’ of
1 polluted air
1 [
L ﬂ/-water

The apparatus is left for one week.
After this time, the volume of gas in the measuring cylinder is 122cm”.

What is the percentage of oxygen, to the nearest whole number, in the polluted air?

A 19% B 21% C 28%

Topic Chem 12 Q# 68/ iGCSE Chemistry/2017/w/Paper 21/
33  Which row shows the conditions used in the manufacture of sulfuric acid by the Contact process?

D 81%

tem;;f::atu re p r?astsnlqu re catalyst
A 40 200 Fe
B 40 200 V20s
Cc 400 2 Fe
D 400 2 V205

Topic Chem 12 Q# 69/ iGCSE Chemistry/2017/s/Paper 21/
33 Which statement about sulfuric acid is correct?

A ltis made by the Haber process.
B Itis made in the atmosphere by the action of lightning.
C It reacts with ammonia to produce a fertiliser.

D It reacts with copper metal to produce hydrogen gas.
Topic Chem 12 Q# 70/ iGCSE Chemistry/2017/m/Paper 22/

33 The ions present in ammonium sulfate are formed from the products of the Contact and Haber
processes.

Both of these processes involve the use of a catalyst.

Which row is comrect?

ion formed from process catalyst
A ammonium ammonia Contact iron
B ammonium ammonia Haber vanadium(V) oxide
C sulfate sulfuric acid Contact vanadium(V) oxide
D sulfate sulfuric acid Haber iron
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Topic Chem 13 Q# 71/ iGCSE Chemistry/2017/w/Paper 21/ R
34 Some marble chips (calcium carbonate) are heated strongly and substances X and Y are formed .

Substance X is a white solid that reacts with water, giving out heat. Substance Y is a colourless
gas.

What are substances X and Y7

X Y
A calcium chloride oxygen
B calcium hydroxide carbon dioxide
c calcium oxide carbon dioxide
D calcium sulfate oxygen

Topic Chem 13 Q# 72/ iGCSE Chemistry/2017/s/Paper 23/
34 Two equations are shown.

reacton1 CaCO; — Ca0O + COs
reacton2 CaO + H,O — Ca(OH);

Which terms describe reactions 1 and 2?

reaction 1 reaction 2
A reduction hydration
B reduction hydrolysis
C thermal decomposition hydration
D thermal decomposition hydrolysis

Topic Chem 13 Q# 73/ iGCSE Chemistry/2017/s/Paper 22/
34 Statements about methods of manufacture and uses of calcium oxide are shown.

1 Itis manufactured by reacting acids with calcium carbonate.
It is manufactured by heating calcium carbonate.

It is used to desulfurise flue gases.

B oW M

It is used to treat alkaline soil.

Which statements are correct?

A 1land?2 B 1and4 C 2and?3 D 3and4

Topic Chem 13 Q# 74/ iGCSE Chemistry/2017/s/Paper 21/
34 Which statement is not correct?

A Converting limestone into lime is a thermal decomposition reaction.
B Flue gas desulfurisation is a neutralisation reaction.
C In the extraction of iron, calcium carbonate is converted into calcium oxide.

D Slaked lime is added to soil as a fertiliser.
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Topic Chem 13 Q# 75/ iGCSE Chemistry/2017/m/Paper 22/
32 Two reactions, X and Y, produce carbon dioxide.

X Y

CHy —»= C0O; ==— (CaC0O,

Which types of reaction are X and Y7

X Y
A combustion combustion
B combustion thermal decomposition
C | thermal decomposition combustion
D | thermal decomposition | thermal decomposition

Topic Chem 14
Q# 76/ iGCSE Chemistry/2017/w/Paper 23/

35 The structure of compound R is shown.

=
I—(|".5—I
I—L’|'.5—I
I—(L—I
;

What is R?

A propane

B propanoic acid
C propanol

D propene

36 Fuel oil and naphtha are two fractions obtained from petroleum.

What are the major uses of these fractions?

fuel oil naphtha
= jet fuel making chemicals
B jet fuel making roads
c ship fuel making chemicals
D ship fuel making roads
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39 The structure of an ester is shown.

H: H 9)
H—(I;—cl:—c// H H H H
[ A N 0 G
oW oh o

Which combination of carboxylic acid and alcohol produces this ester?

carboxylic acid alcohol
A butanoic acid ethanol
B butanoic acid propanol
o ethanoic acid butanol
D propanoic acid butanol

40 The equation shows the formation of a polymer called Keviar.

n HDDC@CDDH + n H2r~14<<:)>7r~m2
l- H,0

| 1
Lolbo,

|_
H H_n

Which row describes Keviar?
how the polymer is formed type of polymer
A addition polymerisation polyamide
B addition polymerisation polyester
c condensation polymerisation polyamide
D condensation polymerisation polyester
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Topic Chem 14 Q# 77/ iGCSE Chemistry/2017/w/Paper 22/
35 The structures of four organic compounds are shown.

S T U
H H H H H H H H
bt d b wbdn b
Nohon I
i
Which compounds are unsaturated?
A Sonly B TandU C Uonly D Vonly

36 Which statement is not correct?
A Petroleum is a mixture of hydrocarbons.
B The main constituent of natural gas is ethane.
C The naphtha fraction of petroleum is used for making chemicals.

D When natural gas burns in air, carbon dioxide and water are formed.
39 The structure of an ester is shown.

LTr T
RN
H H H H

Which substances react to form this ester?
A ethanol and ethanoic acid
B ethanol and propanocic acid

C propanol and ethanoic acid

D propanol and propanoic acid

40 A palymer can be made from methyl propene.

H CH,
\
=
- CH,
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Which diagram shows the structure of the polymer?

A B
H CH;,H CH,H CH, H HH H H H
i F 0 W e ' [
r|1 C|:H3 IL c|:H3 r|1 (l:H3 C|3H3 CH, c|:H3 CH, CH, (l:H3
C D
H H CH,CH,CH,H H CH,H CH,H CH,
S TR Y O AR 0 0 (e N 2
L 1 o L o
Topic Chem 14 Q# 78/ iGCSE Chemistry/2017/w/Paper 21/
35 The structures of some organic molecules are shown.
1 2 3 4
H H CH, H CH, H CH, H
= PP 0 WPV S S T i P
A R . !
Which structures represent an alkane with four carbon atoms?
A 1only B 2and3 C 2and4 D 3and4
36 Some of the fractions obtained from the fractional distillation of petroleum are used as fuels for
vehicles.
Which two fractions are used as fuels for vehicles?
A bitumen fraction and gasoline fraction
B bitumen fraction and naphtha fraction
C gasoline fraction and kerosene fraction
D kerosene fraction and lubricating fraction
37 X, Y and Z are three hydrocarbons.
X CHx=CH, Y CH;-CH=CH; Z CH;-CH-CH=CH;

What do compounds X, Y and Z have in common?

1 They are all alkenes.
2 They are all part of the same homologous series.

3 They all have the same boiling point.

A 1,2and3 B 1and2only € 1and3only D 2and3only
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38 The diagram shows a reaction sequence.

X Y Z

butane = eathene = ethanol carbon dioxide

and water

Which row names the processes X, Y and 77

X W z
A cracking fermentation respiration
B cracking hydration combustion
Cc distillation fermentation respiration
D distillation hydration combustion

39 Which pair of compounds can be used to prepare CH;CH.COOCH;CH;?
A ethanoic acid and ethanol
B ethanoic acid and propanol
C propanoic acid and ethanol
D propanoic acid and propanol

40 The structure of a synthetic polymer is shown.

0 0 0 0 0
lal o del o le
H H H H
The structure shows that itisa .1 . ltis formed by ...._2__ .. polymerisation.

Which words complete gaps 1 and 27

1 2
A polyamide addition
B polyamide condensation
c polyester addition
D polyester condensation

Topic Chem 14 Q# 79/ iGCSE Chemistry/2017/s/Paper 23/

35 Fuel oil, gasoline, kerosene and naphtha are four fractions obtained from the fractional distillation
of petroleum.

What is the order of the boiling points of these fractions?

highest boiling point — lowest boiling point

fuel oil — kerosene — gasoline — naphtha
fuel oil — kerosene — naphtha — gasoline

gasoline — naphtha — kerosene — fuel oil

o 0o o »

naphtha — gasoline — kerosene — fuel oil
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35 Fuel oil, gasoline, kerosene and naphtha are four fractions obtained from the fractional distillation
of petroleum.

What is the order of the boiling points of these fractions?

highest boiling point — lowest boiling point

fuel oil — kerosene — gasoline — naphtha
fuel oil — kerosene — naphtha — gasoline

gasoline — naphtha — kerosene — fuel ol

o o0 o >

naphtha — gasoline — kerosene — fuel ail

36 Butane and methylpropane are isomers with molecular formula CsHq.
Which statements are correct?
1 They have similar chemical properties.
2 They have the same general formula.
3  They have the same structural formula.

A 1,2and3 B 1and2only € 1and3only D 2and3only

38 Ethanol can be produced by fermentation or by the catalytic addition of steam to ethene.

Which row shows an advantage and a disadvantage for each process?

. catalytic addition
fermentation
of steam to ethene
advantage disadvantage advantage disadvantage
A batch slow continuous fast
process reaction process reaction
B fast continuous pure ethanol renewable
reaction process formed raw material
cC renewable batch pure ethanol slow
raw material process formed reaction
D renewable impure ethanol fast finite raw
raw material formed reaction material
39 The structure of an ester is shown.
L1/
H—C—C—C\ 'T ||4
R
H H
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alcohol carboxylic acid
A ethanol ethanoic acid
B ethanol propanoic acid
Cc propanol ethanoic acid
D propanol propanoic acid

40 How can the amino acids in a protein be separated and identified?

A
B
c
D

Add a locating agent to the protein.
Hydralyse the protein and then use chromatography.
FPolymerise the protein and then add a locating agent.

Use chromatography on a solution of the protein.

Topic Chem 14 Q# 80/ iGCSE Chemistry/2017/s/Paper 22/
35 The industrial fractional distillation of petroleum is shown.

/_r# —— refinery gas

— — gasoline fraction

— — naphtha fraction

T
— — —» kerosene fraction
— —™ diesel oil

— —» fuel oil fraction

petroleum ——» %
— |ubricating fraction

and bitumen

Which process happens at Y?

A
B
Cc
D

burning
condensation
cracking

evaporation

36 Which statement about homologous series is not correct?

A Alkenes have the same general formula, C,Han+2.
B Each member of the homologous series of alkanes differs from the next by CH-.
C The members of a homologous series all have similar chemical properties.
D The members of a homologous series all have the same functional group.
-~
Patrick Brannac www.SmashingScience.org Page 182 of 192 Wﬂ\b

~ml n


https://patrickbrannac2.wixsite.com/smashingscicn/
http://www.smashingscience.org/

Alternate, mirror website: https://patrickbrannac2.wixsite.com/smashingscicn/

38 Ethanol is manufactured by fermentation or by the catalytic addition of steam to ethene.

What is an advantage of ethanol manufacture by fermentation instead of by the catalytic addition
of steam to ethene?

A

B
c
D

Ethanol manufactured by fermentation is purfied by distillation.
Ethanol manufacture by fermentation produces purer ethanol.
Ethanol manufacture by fermentation uses large areas of land.

Ethanol manufacture by fermentation uses renewable resources.

39 The formula of an ester is CHyCH-CH-COQOCH-CH-CHa.

Which acid and alcohol react together to make the ester?

acid alcohol
A butanoic acid butanol
B butanoic acid propanal
c propanoic acid butanol
D propanocic acid propanol

40 Polyesters and polyamides are types of synthetic polymer.

Which statements are cormrect?

A
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1  They are made by addition polymerisation.

2 They are made by condensation polymenisation.
3 The monomers from which they are made are unsaturated hydrocarbons.
4 The monomers from which they are made contain reactive functional groups at their
ends.
1and 3 B 1and4 C 2Zand3 D 2and4
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Topic Chem 14 Q# 81/ iGCSE Chemistry/2017/s/Paper 21/
35 Which fraction of petroleum is not matched to its correct use?

fraction use
A bitumen making roads
B gasoline fuel for cars
Cc kerosene fuel for ships
D naphtha chemical industry

36 The diagram shows the structures of two organic molecules.

H

I—CL—I
I—J’—O—I
I—C:)—I

a

I I ]
D T
H H H

Which statement about these molecules is not correct?

A They are both alcohols.

B They both produce carbon dioxide and water when they burn in oxygen.
C They contain different functional groups.
D

They have the same general formula.

37 The diagram shows part of the molecule of a polymer.

A B C D
H H H H H H H
| N |
H—(|3—H H—<|:—<|:—H /c —C H—C—C—O—H
H H H H H H H
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38 Ethanol is manufactured by fermentation or by the catalytic addition of steam to ethene.

Which statement is correct?

A Fermentation uses a higher temperature than the catalytic addition of steam to ethene.
B Fermentation uses a non-renewable resource.
C The catalytic addition of steam to ethene produces purer ethanol than fermentation.

D The catalytic addition of steam to ethene uses a biological catalyst.

39 The structure of an ester is shown.

Which row is correct?

rm e b names of the carboxylic acid and

the alcohol used to form the ester
A methyl propanoate methanoic acid and propanol
B methyl propanoate methanaol and propanoic acid
c propyl methanoate methanoic acid and propanol
D propyl methanoate methanaol and propanoic acid

40 Keratin is a protein that is found in human hair.
Keratin is chemically broken down to produce amino acids.
What is the name of this chemical process?

A catalysis
B hydration
C hydrolysis

D polymensation
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Topic Chem 14 Q# 82/ iGCSE Chemistry/2017/m/Paper 22/
34 The table shows the composition of four different types of petroleum.

fraction Arabia}’;ﬁHEBW Afﬂbi}ﬂﬂg Light Irania;'-%Heauy Nc-r}r;fea
gasoline 18 21 21 23
kerosene 11 15 13 15
diesel ail 18 21 20 24

fuel oil 53 43 46 38

Which type of petroleum is best for the motor vehicle industry?
A Arabian Heavy

B Arabian Light

C Iranian Heawy

D HNorth Sea
35 Which reaction of ethene is not an addition reaction?

A reaction with bromine

B reaction with hydrogen
C reaction with oxygen
D

reaction with steam

36 Ethanol is a fuel used in cars. It can be made from petroleum.

C4H1{| —» C2H4 + CzHG cracking
C-H; + H:O0 — C:H;0H producing ethanol
C:H:0H + 30 — 2C0; + 3H:0 burning

Compounds of how many homologous series appear in these equations?

A 1 B 2 c 3 D 4

37 Ethanol is produced from either ethene or sugar.

Which type of chemical reaction is used in each case?

ethene — ethanol sugar — ethanol
A addition fermentation
B addition fractional distillation
c distillation fermentation
D distillation fractional distillation
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38 The structural formula of an organic compound is shown.
CH;CH,COOCH;,
What is the name of this compound?

A butanoic acid

B ethyl ethanoate

C methyl propanoate
D propyl methanoate

39 The diagram shows the structure of an important product.
H H H H H H
AT
RRRRN
This product is formedby .....1.....ofan .....2.......

Which words complete gaps 1 and 27

1 2
A | addition polymerisation alkane
B | addition polymerisation alkene
C cracking alkane
D cracking alkene

40 Which pair of compounds reacts to form a condensation polymer?
A CH;COOH and C;HsNH:
B HCOOH and HOC H,OH
C HOCgH;:0H and HOOCC;H;COOH
D H:NC;H;NH; and HOC;H:OH
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Mark Scheme for Multiple Choice Questions

Q# 1/ iGCSE Chemistry/2017/w/Paper 23/
1 cC

Q# 10/ iGCSE Chemistry/2017/w/Paper 21/

2 C
3 C
Q#t 2/ iGCSE Chemistry/2017/w/Paper 22/
1 C
2 B
3 B
Q#t 3/ iGCSE Chemistry/2017/w/Paper 21/
1 D
2 C
3 B
Q# 4/ iGCSE Chemistry/2017/s/Paper 23/
2 D
3 B

Q# 5/ iGCSE Chemistry/2017/s/Paper 22/
2 | C

3 |a

Q# 6/ iGCSE Chemistry/2017/s/Paper 21/

1 D
2 C
3 D
Q# 7/ iGCSE Chemistry/2017/m/Paper 22/
1 i
2 B
3 C
Q# 8/ iGCSE Chemistry/2017/w/Paper 23/
4 D
5 B
6 A
7 i
Q# 9/ iGCSE Chemistry/2017/w/Paper 22/
4 B
5 B
5] C

Patrick Brannac

4 i
5 C
6 B
7 A
Q# 11/ iGCSE Chemistry/2017/s/Paper 23/
4 C
5 C
5] C
Q#t 12/ iGCSE Chemistry/2017/s/Paper 22/
4 A
5 B
6 B
Q# 13/ iGCSE Chemistry/2017/s/Paper 21/
4 B
5 C
5] D
Q#t 14/ iGCSE Chemistry/2017/m/Paper 22/
4 C
5 C
5] C
7 A
Q#t 15/ iGCSE Chemistry/2017/w/Paper 23/
g |8
Q#t 16/ iGCSE Chemistry/2017/w/Paper 22/
7 A
8 B
Q# 17/ iGCSE Chemistry/2017/w/Paper 21/
8 | B
Q# 18/ iGCSE Chemistry/2017/s/Paper 23/
T C
a8 A
Qi 19/ iGCSE Chemistry/2017/s/Paper 22/
7 B
8 i
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Q# 20/ iGCSE Chemistry/2017/s/Paper 21/
T B

8 A

Q# 21/ iGCSE Chemistry/2017/m/Paper 22/
8 A
9 D

Q# 22/ iGCSE Chemistry/2017/w/Paper 21/
9 A

10 D
Q# 23/ iGCSE Chemistry/2017/s/Paper 22/
9 | B

Q#t 24/ iGCSE Chemistry/2017/s/Paper 21/
10 |B

Q# 25/ iGCSE Chemistry/2017/m/Paper 22/
10 D

11 B
Q# 26/ iGCSE Chemistry/2017/w/Paper 23/

11 C

12 B
Q#t 27/ iGCSE Chemistry/2017/w/Paper 22/
11 B
12 B

Q#t 28/ iGCSE Chemistry/2017/w/Paper 21/
11 B

12 B
Q# 29/ iGCSE Chemistry/2017/s/Paper 23/
11 D

13 D
Q# 30/ iGCSE Chemistry/2017/s/Paper 22/
11 B
12 C
13 B
Q# 31/ iGCSE Chemistry/2017/s/Paper 21/
11 B
12 C
13 B

Q# 32/ iGCSE Chemistry/2017/m/Paper 22/
12 D

13 B

Patrick Brannac

Q# 33/ iGCSE Chemistry/2017/w/Paper 23/
13

14

15

=l elolo

16
Q#t 34/ iGCSE Chemistry/2017/w/Paper 22/

13
14

15

wm|lo|o|m

16
Q#35/iGC

13

wn
m

Chemistry/2017/w/Paper 21/

14
15

o|lo|m|w

16
Q# 36/ iGCSE Chemistry/2017/s/Paper 23/
14 | B

16 ‘ C
Q#t 37/ iGCSE Chemistry/2017/s/Paper 22/
14 |A

16 | A
Q# 38/ iGCSE Chemistry/2017/s/Paper 21/

14 C

15 A

16 C

17 D

Q#t 39/ iGCSE Chemistry/2017/m/Paper 22/
14 B

15 :

16 :

17 F
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Q# 40/ iGCSE Chemistry/2017/w/Paper 23/ Q# 46/ iGCSE Chemistry/2017/m/Paper 22/
17 B
- 18 B
8|8 19 c
v c 20 D
20 |8 21 B
21 B Q# 47/ iGCSE Chemistry/2017/w/Paper 23/
— 21 B
22 A —
— 22 A
23 A I
Q# 41/ iGCSE Chemistry/2017/w/Paper 22/ 23 A
17 B —
_ 23 A
18 B —
S 24 D
19 B Q# 48/ iGCSE Chemistry/2017/w/Paper 22/
20 A 21 __B
Q#t 42/ iGCSE Chemistry/2017/w/Paper 21/ 29 B
17 B 23 A
18 B 24 D
- Q# 49/ iGCSE Chemistry/2017/w/Paper 21/
19 A,
s 21 C
20 B 29 A
Q# 43/ iGCSE Chemistry/2017/s/Paper 23/ _
18 A 23 B
— 23 B
19 D
I 24 D
20 D Qi 50/ iGCSE Chemistry/2017/s/Paper 23/
— 22 A
21 C - !
Q# 44/ iGCSE Chemistry/2017/s/Paper 22/ 23 D
8 |B 24 D
19 B Q# 51/ iGCSE Chemistry/2017/s/Paper 22/
— 23 B
20 A Q# 52/ iGCSE Chemistry/2017/s/Paper 21/
21 A 22 A
Q# 45/ iGCSE Chemistry/2017/s/Paper 21/ 23 C
18 A
— 24 D
19 C
20 D
21 D
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Q# 53/ iGCSE Chemistry/2017/m/Paper 22/

22 C
23 ?
24 E
25 E

Q#t 54/ iGCSE Chemistry/2017/w/Paper 23/
25 A,

26 C
27 D
28 C

Q# 55/ iGCSE Chemistry/2017/w/Paper 22/
25 A

26 B
27 B
28 A

Q# 56/ iGCSE Chemistry/2017/w/Paper 21/

25 A

26 :

27 E

28 E
E

Q# 57/ iGCSE Chemistry/2017/s/Paper 23/
25
27 D

Q#t 58/ iGCSE Chemistry/2017/s/Paper 22/
25 D

ey

26 B
27 C
28 C

Q# 59/ iGCSE Chemistry/2017/s/Paper 21/
25 A,

26

B
27 C
C

28
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Q# 60/ iGCSE Chemistry/2017/m/Paper 22/
26 C

27 D
28 C
2 |B
Q# 61/ iGCSE Chemistry/2017/w/Paper 23/
29 C
a0 C
31 i
az B

Q# 62/ iGCSE Chemistry/2017/w/Paper 22/

29 C
30 D
31 A
32 C
Q# 63/ iGCiChemistry/2017/w/Paper 21/
29 C
a0 B
31 cC
32 B
Q# 64/ iGCSE Chemistry/2017/s/Paper 23/
0 |c
31 B
32 B
Q# 65/ iGCSE Chemistry/2017/s/Paper 22/
29 A
30 C
31 A
32 D
Q# 66/ iGCSE Chemistry/2017/s/Paper 21/
29 A,
30 D
31 D
32 C
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Q# 67/ iGCSE Chemistry/2017/m/Paper 22/
30 C

3 A
Q#t 68/ iGCSE Chemistry/2017/w/Paper 21/

33 | D

Q# 69/ iGCSE Chemistry/2017/s/Paper 21/
33 ‘ C

Q#t 70/ iGCSE Chemistry/2017/m/Paper 22/
33 | C

Q# 71/ iGCSE Chemistry/2017/w/Paper 21/
34 c

Q# 72/ iGCSE Chemistry/2017/s/Paper 23/
34 |C

Q# 73/ iGCSE Chemistry/2017/s/Paper 22/
4 |c

Q# 74/ iGCSE Chemistry/2017/s/Paper 21/
4 |D

Q# 75/ iGCSE Chemistry/2017/m/Paper 22/
32 B

Q# 76/ iGCSE Chemistry/2017/w/Paper 23/
35

36
a7
38
39

olo|lw|o|olo

40
Q# 77/ iGCSE Chemistry/2017/w/Paper 22/

35
36
37
38

39

o|lw|w|w|w|o

40
Q# 78/ iGCSE Chemistry/2017/w/Paper 21/

35
36

37

m|m|D|D

28
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Q# 81/ iGCSE (
C

c

a7 E
c

B

40 C

39 C

40 B
Q#t 79/ iGCSE Chemistry/2017/s/Paper 23/
35 B

36 B
38 D
39 B
40 B

Qit 80/ iGCSE Chemistry/2017/s/Paper 22/
35

36
38

39

D|'.II|D :r:-|l:1

40

m

Chemistry/2017/s/Paper 21/
35

36

38

39

Q# 82/ iGCSE Chemistry/2017/m/Paper 22/
34

35
36
37
38
39

olmlol»lololo

40
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