GCSE
Chemistry




GCSE Chemistry

GCSE Key words

()]

(=

5 Specify the meaning of something.

o

2

S Recall facts, events or a process in an accurate way. Say what you see, e.g. it increases/
g decreases/ stays the same.

£

%’_ Give scientific reasons why something is happening.

o

i)

L__‘: Use numbers given in the question to work out the answer. Always show your working out and
= state any units in your answer.

o

)

:“5’ Say or estimate that (a specified thing) will happen in the future or will be a consequence of
o something.

o

o

©

g' Describe the similarities and/or differences between things, not just write about one.
S

()]

3

° A final judgement reached at the end, using data and/or observations gathered.

o

o

Evaluate

Use the information supplied as well as their knowledge and understanding to consider evidence
for and against.
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Article 1: Everyone under 18 has
these rights.



GCSE Chemistry

Module 1 - Atomic Structure

State the size of the radius of an atomin nm & m

Atoms are very small, having a radius of about 0.1 nm (1 x 10-10 m)

AQA=

Realising potential

State the size of the radius of the nucleus of an
atominm

The radius of a nucleus is less than 1/10 000 of that of the atom (about
1x10-14 m)

Key vocabulary

Define the term ‘isotopes’?

Atoms of the same element that have different numbers of neutrons
e.gC-12 (6 p, 6 n)

C-13(6p, 7 n)

C-14 (6 p, 8 n)

Calculate the relative atomic mass of Chlorine
given that in a sample of Chlorine, 75% is CI-35
and 25% is Cl-37

A, =(35x75)+(37x25) /100 =35.5

atom

The smallest part of an
element that can exist on its
own, that is made up of
three subatomic particles
(protons, neutrons,
electrons)

Explain why an atom has no overall charge?

An atom consists of subatomic particles — protons which are positively
charged, neutrons which are neutral and electrons are negatively
charged. The number of protons is equal to the number of electrons,
which means the charges cancel each other out

Describe how ‘rock salt’” mixture can be
separated?

. Add water to a beaker containing ‘rock salt’ mixture.
. Stir the mixture using a glass/stirring rod until all the salt has
dissolved.

Using a filter paper and funnel, filter mixture and collect filtrate
. Transfer filtrate into an evaporating dish

° Heat evaporating dish on Bunsen burner, until half the volume
has disappeared/crystals start appearing on the sides of the dish
o Leave evaporating dish in a warm area, to allow for crystallisation

Compound

Compounds contain two or
more elements chemically
combined in fixed
proportions

Mixture

These are substances that
are physically combined and
can be separated using a
physical process

Describe the Plum pudding model of the atom.

The plum pudding model suggested that the atom is a ball of positive
charge with negative electrons embedded in it (like plumsin a
Christmas pudding)

The results from the alpha particle scattering
experiment led to three conclusions. State what
they are?

. The discovery of the nucleus which was positively charged
. Mass concentrated in the centre of atom
° The atom consists of mostly empty space

Article 28: Your right to learn and go to school.

lon

Anion is a particle formed
when an atom has lost or
gained electron(s), from its
outer shell, giving it a
positive or negative charge.
(Metals form positively
charged ions called cations
& non-metals form
negatively charged ions
called anions
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Module 1 — Periodic Table

Describe how the modern periodic table | The elements in the periodic table are arranged in order of atomic (proton) Key vocabulary
is arranged number and so that elements with similar properties are in columns, known
as groups. The horizontal rows in the periodic
Describe ‘John Newlands’ periodic table . He ordered his table in order of atomic mass E table. This tells you the amount of
. Realised similar properties occurred every eighth element — ‘law of E occupied electron shells.
octaves’
State the short-comings of the early ° Incomplete as some elements were not yet discovered
periodic table . Elements were placed in inappropriate groups because the strict The vertical columns in the periodic
. . table. This tells you the how many
order of atomic weights was followed a .
T — ; - - - S electrons in the valence shell (outer
Explain how ‘Dmitri Mendeleev’ arranged | o He ordered his table in order of atomic mass, but not always strictly — o shell).
the periodic table i.e. in some places he changed the order based on atomic weights o
° Left gaps for elements that he thought had not been discovered yet
Explain the trend in reactivity of alkali ° The size of the atom increases as you go down the group
metals . The outer (valence) electron is further away from the nucleus
. Increased shielding due to inner electrons decreasing positive charge
felt by outer electrons
° Causes the outer electron to be more easily lost as group descends
State the trend in size, melting and The melting and boiling points of the halogens increase with increasing
boiling points in group 7 elements relative atomic mass (going down the group).

Describe what is observed when chlorine | A. Red/Orange solution
water is bubbled through the following: B. Brown solution

A. Potassium Bromide solution
B. Potassium lodide solution

Are harder and stronger

Have higher melting points (except for mercury) and higher densities

Much less reactive and don’t react as vigorously with oxygen or water
Form coloured compounds (except zinc) and have ions that exist with
different charges e.g. Cu +1 & Cu +2

° Can be used as catalysts e.g. Fe

Compare the properties of transition
metals and alkali metals

== N .
") Article 28: Your right to learn and go to school.
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Module 2 — Structure & Bonding

State the three types of bonding

There are three types of strong chemical bonds: ionic, covalent and
metallic.
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Describe what happens in ionic
bonding

When a metal atom reacts with a non-metal atom electrons in the outer
shell of the metal atom are transferred. For ionic bonding the particles are
oppositely charged ions.

Describe what happens in
covalent bonding

For covalent bonding the particles are atoms which share pairs of electrons.
Covalent bonding occurs in most non-metallic elements and in compounds
of non-metals

Draw dot and cross diagrams to
show the formation of Sodium
Chloride

See Diagram 1 opposite

Draw dot and cross diagrams to
show the formation of chlorine
and ammonia

See Diagrams opposite

State and Explain the properties
of ionic compounds

Regular structures (giant ionic lattices) in which there are

strong electrostatic forces of attraction in all directions between
oppositely charged ions

high melting and boiling points because a lot of energy is required to
break the many strong bonds

When melted or dissolved in water, ionic compounds conduct electrici
ty because the ions are free to move and carry current

Does not conduct electricity

when solid because the ions are fixed in place.

Key vocabulary

- Strong electrostatic force of attraction
S between positive and negative ions.
o
2
[ =
o

Shared pair of electrons between non
‘é metal atoms, to achieve stability.
o
o
=]
c
9
©
>
o
o

State and Explain the properties
of simple covalent compounds

Substances that consist of small molecules are usually gases or liquids
that have low boiling and melting points because they have weak
intermolecular forces between the molecules. These are broken in
boiling or melting, not the covalent bonds

Substances that consist of small molecules don’t conduct electricity, b
ecause small molecules do not have an overall electric charge.

Article 28: Your right to learn and go to school.
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sodium atom  chlorine atom chloride ion

sodium lon
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Article 28: Your right to learn and go to school.

Module 3 — Chemical Calculations
- 5 - - -
State the law of conservation of mass: This s_tates that no atoms are lost or made during a chemical Key vocabu |ary
reaction so the mass of the products equals the mass of the
reactants. > | Measure of the amount of
State the common oxidation state of elements in the A. +1 E g starting materials that end up as
following groups: B.-2 b g useful products
A. 1 C.-1
B. 6 D.+3 k=) The percent ratio of actual yield
C. 7 E.+2 -9;. to the theoretical yield
D. 3 )
[v]
E. 2 §
State the chemical formula of the following: A. Caso, s
A.  Calcium sulphate B. MgO e
B. Magnesium Oxide c This is a measure of how many
Write a balanced equation for magnesium reacting with 2 Mg+ 0, (a2 MgOo 2 solute particles are in a given
oxygen. £ | volume of solvent.
[=
()]
Write a balanced equation for Calcium reacting with Ca () + HyS0y (aq)@ CaSOy (o) + H; () §
Sulphuric acid. o
Define the term relative formula mass (Mr) of a compound. | the sum of the relative atomic masses of the atoms in the © The sum of the relative atomic
numbers shown in the formula. g masses of the atoms in the
S @ b h in the f |
Calculate the Relative Formula Mass (Mr) of the following: A. (2*1) + (1*32) + (4*16) = 98 g/mol S é numbers shown I the formuta
A.  Sulfuric Acid (H,S0,) B.  (2*23)+(1*12) + (3*16) = 106 g/mol £
B.  Sodium Carbonate (Na,CO.) g
Calculate the number of moles in: A. 20g/40g/mol=0.5
A.  20g of MgO B. 250g/164g/mol=1.5
B. 250g of Ca(NO;),
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Module 4 — Chemical Changes

State the general reaction of metal with
oxygen?

Metal + oxygen a metal oxide

AQA=
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Define the terms oxidation and reduction
with respect to oxygen.

Oxidation is the addition of oxygen
Reduction is the loss of oxygen

Key vocabulary

Give examples of oxidation and reduction
with oxygen.

Oxidation : magnesium +oxygen amagnesium oxide Magnesium is oxidised
Reduction : Zinc oxide + carbon azinc +carbon dioxide Zinc is reduced

State the name of the salt formed from A. Metal chloride
the following acids: B. Metal sulphate
A. hydrochloric acid C. Metal nitrate
B. sulphuric acid
C. nitric acid
Describe how a dry sample of copper . Measure a fixed volume (10-25 ml) of sulphuric acid.
sulphate is formed from sulphuricacidand | e Add excess solid copper oxide to the acid.
copper oxide. . Stir the mixture until no further reaction takes place.
. Filter the solution formed and collect the filtrate.
° Discard the residue (excess copper oxide).
. Transfer filtrate into and evaporating dish.
. Remove excess water by heating over a water bath until crystals tart to

form.
Air dry blue copper sulphate crystals.

A reaction where a
more reactive element
displaces, or pushes
out, a less reactive
element from a
compound that
contains the less
reactive element

Displacement Reaction

This is the loss of

State the equipment that is needed for the
filtration process?

Filter funnel, filter paper and conical flask/beaker

State why is the copper oxide added in
excess of the acid?

To ensure that all the acid is used up in making copper sulphate

[ =

-,8 electrons, gain of
©

o | oxygen

X

@)

c | This is the gain of
o

5 electrons, loss of
=>

3 | oxygen

[}

o

State the colour of universal indicator in
the following:

A strongly acidic solution - pH 1?

B. neutral solution pH 7

C. strongly alkaline solution- pH 14

A.
B.
C.

Red
Green
Purple

7 8 9 10 11 12 13 14

acidic

neutra' a[ka“ne
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Module 4 - Electrolysis Key vocabulary
— - c : :

Any liquids and solutions are able to | Electrolytes k=) A negatively charged ion
conduct electricity and are called é
Explain why ionic solids are unable | The ions are not free to move about which means they cannot — -
to conduct electricity carry electricity. c A positively charged ion

o

=
In the electrolysis of dilute sodium Chlorine gas 8
chloride state what product comes
off at the anode? s

o A positively charged electrode
In the electrolysis of dilute sodium 2H* 4 28 Hypy -8
chloride write an equation for the <‘)::
reaction taking place at the cathode.
In the electrolysis of dilute sodium [ 40H",,, 0, +2H,0(+4e O 3 A negatively charged electrode
chIor!de wrl.te an equation for the 40H ,, —4e > 0, +2H,0 _g
reaction taking place at the anode. =

O
State why aluminium oxide does not | Aluminium is above carbon in the reactivity series
react with carbon?

atesl case graphite anods

Explain why do the aluminium ions Aluminium ions are positively charged, which means they are
collect at the negative electrode? attracted to the negatively charged electrode (cathode)
Explain how carbon dioxide forms at | Oxygen is produced at the anode which then reacts with the
the positive electrodes during carbon electrodes, producing carbon dioxide
electrolysis

punfied alurminam ore
dissolved in molten cryolte

L ewen
T

B Article 42: The government must let children and families know about their rights.
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Module 5 — Energy Changes

AQAX

Realising potential

Give examples of different types of
reactions that are exothermic in nature

Exothermic reactions include combustion, many oxidation and
neutralisation.

Key vocabulary

Give examples of everyday uses of
exothermic reactions.

Self-heating cans and handwarmers.

Give examples of different types of
reactions that are endothermic in nature.

Thermal decompositions and the reaction of citric acid and sodium
hydrogen carbonate.

Give examples of everyday uses of
endothermic reactions.

Sports injury packs

Exothermic

An exothermic reaction is
one that transfers energy to
the surroundings, so the
temperature of the
surroundings increases.

Define the term ‘bond energy’?

Bond energy is the amount of energy needed to break one mole of a
particular covalent bond.

Describe how to calculate an energy
change for a reaction

1. Add together the bond energies for all the bonds in the reactants -
this is the 'energy in'

2. Add together the bond energies for all the bonds in the products - this

is the 'energy out'
Energy change = energy in - energy out

Endothermic

An endothermic reaction is
one that takes in energy
from the surroundings.

Calculate the bond energy for the
formation of hydrogen chloride from it’s
elements and determine the type of
reaction. Given that: 2 x (H-Br) > H-H +
Br-Br

Bond Bond Energy
(kJ/mol)

H-H 436

Br-Br 193

H-Br 366

Energy in =2 x 366 = 732 kl mol-1
Energy out =436 + 193 = 629 kJ mol-1
Energy change = in — out

wnN Rlw

=732-629
=+103 kJ mol!

Endothermic Reaction (positive energy change means energy is taken in
from the surroundings)

Chemical

Cell

Chemical cells use chemical
reactions to transfer energy
by electricity

Battery

Batteries consist of two or
more cells connected
together in series to
provide a greater voltage

Evaluate the advantages and
disadvantages of using chemical cells

Advantages: Easy to obtain, can be recharged
Disadvantages: Reactants will eventually run out, an external device is
needed to charge the re-chargeable cells

iE Article 7: Your right to a name and nationality.

Bond

Energy

Bond energy is the amount
of energy needed to break
one mole of a particular
covalent bond.
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Module 6 — The Rate and Extent of Chemical Change

AQA=

Realising potential

Describe how to measure the rate of a
reaction

The rate of a chemical reaction can be found by measuring the quantity of
a reactant used or the quantity of product formed over time:

Key vocabulary

Write the equation of working out the
mean/average rate of a reaction

mean rate of reaction = quantity of reactant used or
guantity of product formed
time taken

State the units for the above equation

Mass = g/s or Volume = cm3/s or Moles = mol/s

The minimum energy
needed by particles
when they collide for a
reaction to occur.

Activation
Energy

State the factors that affect the rate ofa | o concentration
chemical reaction ° pressure (in the case of gases)
. surface area
o temperature
° catalysts
Describe and explain how increasing In high concentrations there are:
concentration affects the rate of a . More particles in the same space means more frequent collisions.
chemical reaction . More frequent collisions means greater chance of successful
collisions
° If you double the concentration, you double the number of collisions

Chemical reactions ca
n occur only when rea
cting particles

collide with each othe
r and with sufficient e

nergy

Collision Theory

State what a reversible reaction is

A reversible reaction is where reactants form products and products react
to reform the original reactants

Use A, B, C, D to represent a reversible
reaction

A+B=C+D

Describe the effect on equilibrium that
increasing the concentration of a
reactant or product has

If the concentration of one of the reactants or products is changed, the
system is no longer at equilibrium and the concentrations of all the
substances will change until equilibrium is reached again.

Describe the effect on equilibrium that
increasing the concentration of a
reactant has

If the concentration of a reactant is increased, more products will be
formed until equilibrium is reached again.

[0y s

%“5’6? Article 7: Your right to a name and nationality.

100 em? of 2.0 mol dm? HCI
n=CV

2.0 = 1001000 = 0.20 mal HCI
=010 mol GO,

100 em? of 1.0 mal dm* HCI
n=GCv

1.0 = 1021000 = 0.10 mal HCI
= 0,08 mol GO,

Initial rate of reaction is higher and double the volume of
gas s produced.
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Module 7 — Organic Chemistry

AQAZ

Realising potential

Describe how crude oil is formed

Crude oil is a finite resource found in rocks. Crude oil is the remains

Key vocabulary

s Molecules made up of hydrogen
of an ancient biomass consisting mainly of plankton that was buried _g and carbon atomsF())nIy Kﬂosi:gof
- in mud. § the hydrocarbons in crude oil are
What is the general formula for the homologous | C H,,., =
) n'2n .e] hydrocarbons called alkanes
series of alkanes £
Name the first four members of the alkanes Methane, Ethane, Propane and Butane Breakdown of a large alkanes into
series £ | smaller, more useful alkenes
-
Describe the conditions for the following types of | A. Passing them over a hot catalyst §
cracking: B. Mixing them with steam and heated to a very high temperature Al
A. Catalytic cracking (500°C)
B. Steam (thermal) cracking Hydrocarbons with only carbon-
(CHEMISTRY ONLY)State the general formula for | C H,, § carbon single bonds
the homologous series of alkenes 8
<
(CHEMISTRY ONLY) State the product formed A. Ethane (Hydrogenation)
from ethene reacts with the following: B. Ethanol (Hydration) _
A. Hydrogen C. 1,2 di-Chloroethane (Halogenation) " Hydrocarbons with at least one
B. Water o carbon-carbon double bond
C. Chlorine é"
(CHEMISTRY ONLY) What is the name and the Functional group —OH (Hydroxyl) <
formula for the functional group ‘alcohols’
These are many small molecules
(CHEMISTRY ONLY) Define the term These are polymers formed when different types of monomers @ | joined together to create very
‘condensation polymerisation’ react they join together, usually losing small molecules such as § large molecules called polymers.
. c
water during the process, § The monomer units repeat in the

(CHEMISTRY ONLY) Identify the monomer units
from which the following naturally occurring
polymers are made

A. Proteins

B. Starch

C. Cellulose

Proteins - amino acid
Starch - glucose
Cellulose — glucose
O O

I I
HO—C— —C—0OH +

Article 2: All children have these rights no matter what!

Dicarboxylic Acild

polymer formed

o
] I
HO— —OH — *PG—D— G—U—D—D%
1]
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Module 8 — Chemical Analysis
Describe how a formulation is made Formulations are made by mixing the components in carefully measured quantities to
ensure that the product has the required properties. Key
Give examples of formulations Fuels, cleaning agents, paints, medicines, alloys, fertilisers and foods
vocabulary
Identify the phases used in chromatography Stationary and mobile phase The ratio of the
Describe how substances can be separated 1. Draw a baseline using a pencil 1cm from the bottom of the chromatography paper o distance moved by
using paper chromatography (stationary phase) r—:’u a compom;nd
2. Place a small amount of the mixture (using a capillary tube) on the baseline 2 icr:srnr:frioir?)pf(:the
3. Pour a small amount of solvent (mobile phase) into the beaker (just enough to cover e« distancegmoved by
the bottom of the beaker) the solvent
4. Add chromatography sheet into the beaker containing your solvent (making sure the -
S o | A pure substanceis
baseline sits just above the solvent) o inole el
5. Allow the solvent to travel up the paper g asingie ecclement or
6. When the solvent has travelled % of the length of the chromatography paper, remove 2 co‘mpour] , ot
@ | mixed with any
paper from the beaker and allow to dry v h b
7. Measure the distance from the baseline to where the solvent has stopped (solvent s other substance.
front) ) ) A mixture that has
8. Measure the distance from the baseline to half way through each sample been designed as a
9. Calculate the R, value c
- - - - — - o | useful product.
Describe the observations when sodium A. White precipitate (soluble in excess) = Many products are
hydroxide solution is added in excess to a B. Copper precipitate E . .
. L L € | complex mixturesin
sample containing the following ions: C. Green precipitate 5 | which each chemical
A. Aluminium D. Brown precipitate u- has a particular
B. Copper(ll) purpose
C. lron(ll)
D. Iron(lll)
Describe and explain the positive test for The test for hydrogen uses a burning splint held at the open end of a test tube of the
hydrogen gas. Hydrogen burns rapidly with a pop sound.

Article 2: All children have these rights no matter what!
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Module 9 — Chemistry of the Atmosphere

AQA=

Realising potential

Describe how the concentration of carbon
dioxide deceased over time

Algae and plants decreased the percentage of carbon dioxide in the
atmosphere by photosynthesis.

CO, was also decreased by the formation of sedimentary rocks that contain
carbon (e.g. limestone and coal) and by the production of fossil fuels from the
remains of dead plants and animals when they decayed

Key vocabulary

State the function of greenhouse gases

Maintain temperatures on earth high enough to support life

Identify the greenhouse gases

Water vapour (H,0), Carbon dioxide (CO,) & methane (CH,)

Describe what ‘greenhouse effect’ is

The greenhouse gas effect:

Electromagnetic radiation at most wavelengths (both long and short) from the
sun passes through the Earth’s atmosphere

The Earth absorbs some radiation and thus warms up (essential for life on
Earth). But some heat is radiated from the Earth as infrared radiation.

Some of this IR radiation is absorbed by greenhouse gases in the atmosphere
Atmosphere warms up leading to the greenhouse effect and global warming

The carbon footprint is the
total amount of carbon
dioxide and other
greenhouse gases emitted
over the full life cycle of a
product, service or event.

Carbon footprint

State how carbon footprint can be reduced

The carbon footprint can be reduced by reducing emissions of carbon dioxide

and methane e.g. by using less electricity (so using less fossil fuels or using an

alternative source of electricity),

by reducing the amount of travel or transportation (of either goods or people)
by planting more trees.

Describe and explain the positive test for
oxygen

The test for oxygen uses a glowing splint inserted into a test tube of the gas.
The splint relights in oxygen

Describe and explain the positive test for
carbon dioxide

The test for carbon dioxide uses an aqueous solution of calcium hydroxide
(lime water). When carbon dioxide is shaken with or bubbled through
limewater the limewater turns milky (cloudy).

Article 12: Your right to say what you think should happen and be listened to.

The Greenhouse Effect

Some sunlight that hits Earth
is reflected back into space,
while the rest becomes heat

Greenhouse gases
prevent heat from
escaping into space,
warming the planet
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Module 10 — Using Resources

Distinguish between potable
water and pure water

Potable water is not ‘pure’ because it contains dissolved substances, although to be safe it
must have sufficiently low levels of dissolved salts and microbes

Describe how water in the UK
is made potable (safe to
drink)

. An appropriate source of fresh water is selected (rain provides water with

low levels of dissolved substances and this collects in the ground/rivers/lakes)
. The water is passed through filter beds to remove different sized insoluble solids
° The water is then sterilised, to kill microbes (sterilising agents include:

ozone, UV light or chlorine)

Describe how sea water/salty
water is made potable (safe
to drink)

If only salty/sea water is available, desalination is required. Desalination can be done by:
. Distillation

. Can be done using processes with membranes (e.g. reverse osmosis)

(BOTH are very expensive)

Describe the main
environmental impact at each
of the following stages:

A. Raw material

B. Manufacture

C. Use of material

D. Disposal

Raw materials

. using up limited resources such as ores and crude oil

° damaging habitats through quarrying, mining, or felling trees
Manufacture

° using up land for factories

° the use of machines and people

Use

The impact of a product on the environment during its use depends on the type product. For
example, a wooden chair has very little impact, unless it needs cleaning or repair. On the
other hand, using a car will have a significant impact.

Disposal
° using up land for landfill sites
° whether any or all product can be recycled or reused
Recall the advantages of . Fewer quarries and mines are needed to extract finite reserves of metal ores
recycling compared to o Less crude oil needs to be extracted from the crust as a raw material for making
producing material from plastics
natural resources J Less energy is needed for recycling compared with making a new product from natural
Resources, so the emission of greenhouse gases is reduced
. The amount of waste that is disposed of in landfill is reduced

Article 12: Your right to say what you think should happen and be listened to.
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Key
vocabulary
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