Practice Questions

Introd ucing Chemical Reactions @ it Write the half equation for each of the following reactions:
a) Hydrogen ions to hydrogen gas [l
o What is the law of conservation of mass? [11 Z _ ; }
{ b) Iron(ll) ions to iron solid ? [1]
e a) What do the subscript numbers that appear after an element symbol mean, e.g. Cl,? [1] i
¢) Copper(ll)ions to copper solid i (1]
b) Write the number of atoms of each element shown in each formula below:
d) Zincto zincions : [1]
i) CH,,04 [1] =
@ Hi Write the ionic equation for the following reaction.
if) CH,CH,COOH [1] All the compounds involved are soluble, except for silver chloride. @
i) H,0, [ silver nitrate + lithium chloride — lithium nitrate + silver chloride
iv) Ca(NO,), : (1] <Tota| Marks 110 J
Write down the four state symbols. [1] ; Py
o Moles and Mass
o Write the balanced symbol equations for the following reactions, including state symbols: .
| a) magnesium + oxygen — magnesium oxide [2] 0 1 What does a mole represent in chemistry? 1]
b) lithium + oxygen —» lithium oxide ‘ 2 ‘ :
) ye fel @ H1 Which of the following is Avogadro’s constant?
5 ¢) calcium carbonate + hydrochloric acid — calcium chloride + carbon dioxide + water [2] A2 Dihaion caiesd
: : : % : x
‘ d) aluminium + oxygen — aluminium oxide [2] i ;
; B 6.022x10 D 3.142x 107 : [
i P
| <T?tﬂ“farlf{7 PR TT ”5__ @ T What unit is molecular mass measured in? [1]
Chpmical Equations @ li# Cyanobacteria are organisms that can convert atmospheric i 55
‘i i nitrogen into nitrates. Mo Vv
4 i N Sra 5 3 g - molybdenum vanadium
o { What are the charges on these common ions? Ab.lgall ns_ preparing stock solutions containirig different m.etals 95.9 509
3 to investigate how they affect the growth of cyanobacteria.
a) copper(ll 1 L
sl ( 4 She weighs out 287.7g of the element molybdenum.
b) oxide [1] ‘
a) How many moles of molybdenum does she have?
) iron(ll) [1 Show your working. ! [2]
1d) sulfide (11 b) Abigail needs to weigh out 5 moles of vanadium.
What mass of vanadium should she use?
Show your working. [2]
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L i H +  That energy was originally stored in the bonds between atoms in 5 Re‘" se
g Types of Chemical Reactions That enetayy

3 You must beable to: = Chemical reactions that need more energy to break bonds than is

E ; : o ; i released when new bonds are made are endothermic reactions.

3 - Explain whether a substance is oxidised or reduced in a reaction +  The energy taken in from the environment is converted to bond

E iy Explain oxidation and reduction in terms of loss and gain of electrons energy between the atoms in the products.

E e Predict the products of reactions between metals or metal compounds = To work out whether a reaction is exothermic or endothermic,

v

calculations can be carried out using information about how
much energy is released when a bond forms and how much
energy is needed to break a bond.
* The steps to follow are:
@ Write out the balanced equatlon and look at the bonds.
. € Add up the energies associated with breaking bonds in
the reactant(s).
© Add up the energies associated with making bonds in
the product(s).
¢» Calculate the energy change usmg the equation below:

j'i energy change = energy used to break bonds - \
g 4 energy released when new bonds are made

Loss and Gain of Electrons ¢ If the energy change is negative, the reaction is exothermic (more
energy is released making bonds than is used breaking them).
= If the energy change is positive, the reaction is endothermic (less

OILRIG: Oxidation Is Loss energy is released makmg bonds than is used breaklng them)

{of electrons), Reduction 3‘ Hydrogen reacts with iodine to form hydrogen iodide.

and acids.

Oxidation and Reduction

* When oxygen is added to a substance, it is oxidised.

*  When oxygen is removed from a substance, it is reduced.

* The substance that gives away the oxygen is called the
oxidising agent.

* The substance that receives the oxygen is the reducing agent.

copper oxide + hydrogen —p~ copper + water <———

Key Point 1 |

In the exam, you will bg
given the bond energy
values. You do not have
to memorise them.

¢ Chemists modified the definition of oxidation and reduction
when they realised that substances could be OXIdlSEd and
reduced without oxygen being present.

* The definition now focuses on the loss or gam of electrons in

Key Point

|
afsactip; : Is Gain (of electrons). E Calculate the energy change for this reaction. {
- If a substance gains electrons, it is reduced. G | { ‘
~If a substance loses electrons, it is oxidised. ‘ Bond. ¢} Hond Energy K1 nip}) | ;
_ H-H . 436 i
2Nae) ¢ e e NI o (S H 51 |
| e [ e | | it
Acids and Alkalis o sodu atoms, 0 has | Hy(9) + (9) > 2Hi(g) o HEREE
*  When an acid or alkali is dissolved in water, the ions that Total energy needed to break the bonds in iferesists Sontaln e el haiig
make up the substance move freely. @ @ the reactants =436 + 151
— An acid produces hydrogen ions, H*(ag). @ @ = 587kJ/mol
- An alkali produces hydroxide / hydroxyl ions, OH-(aq). @ @ , Total energy released making the bonds in
*  For example, a solution of hydrochloric acid, HCI, will : @ @ @ | the product =2 x 297 :
dissociate into H*(aqg) and Cl-(aq) ions. o } = 594kJ/mol A o
* A solution of sodium hydroxide, NaOH, will dissociate @ @ @ . | Energy change =587 -594 : | reaction ise'saathermrc.;;
into Na*(ag) and OH-(aq) fons. @ @ @ @ | s KMol te s bt

% .
Ne ion : :
Utra I lsat low pH = lots of H" lots of OH™ = high pH " Key Words
* Neutralisation occurs when an acid reacts with an alkali z
4 QU’CR Test exothermic
or a base, to form a salt and water. 4528 ;
endothermic
1. What is ‘activation energy’? AR L
activation energy 1

2. Draw a reaction profile for an endothermic reaction.

3. [ The bond making and bond breaking energies in a cherical
reaction add up to =15k}/mol. Is the reaction exothermic
or endothermic? 3

reaction profile
3&? environment
:ﬁj‘,‘f bond energy

acid + base === salt + water

»  For example, hydrochloric acid reacts with sodium hydroxide to
produce sodium chloride and water: : H

o P
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Energetics

You must be able to:

exothermic reaction

e Explain the difference between endothermic and exothermic reactions
e Draw and label reaction profiles for an endothermic and an

J@ Calculate energy changes in a chemical reaction considering bond energies.

aactions and Temperature

In a chemical reaction, energy is taken in or given out to the
s%lrroundlngs
othermic reactions release energy to the surroundings causing a
t mperature rise, e.g. when wood burns through combustion.
the energy given out by exothermic chemical reactions can be
J’sed for heating or to produce electricity, sound or light.
dothermic reactions absorb energy from the surroundings and
cause a temperature drop.
or example, when ethanoic acid (vinegar) and calcium carbonate
react, the temperature of the surroundings decreases.
éndothermic reactions can be used to make cold packs, which are
LZSEd for sports injuries.

Activation Energy

Reg;actlon Profiles

Most of the time chemicals do not spontaneously react.

A minimum amount of energy is needed to start the reaction. This
is called the activation energy.

For example, paper does not normally burn at room temperature.
To start the combustion reaction, energy has to be added in the
form of heat from a match. This provides enough energy to start

the reaction.
As the reaction is exothermic, it will produce enough

ergy to continue the reaction until all the paper has
r%aacted (burned).

& graph called a reaction profile can be drawn
to show the energy changes that take place in
e’xothermm and endothermic reactions.

Energy

Reactants

Key Point

Energy is never lost
or used up, it is just
transferred,

Reaction Profile for an Exothermic Reaction

Energy is transferred
to surroundings
A

Products

{Energy Change Calculations

a chemical reaction:
making bonds is an exothermic process
(releases energy)
breaking bonds is an endothermic process
- (requires energy).
hemical reactions that release more energy by
iﬁakihg bonds than breaking them are
othermic reactions.

Energy

Energy is absorbed
from surroundings

Reactanis‘

Progress of Reaction

Reaction Profile for an Endothermic Reaction

Products
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Progress of Reaction

HCl(ag) + NaOH(aq) ==3» NaCl(aq) + H,0(1)

s The reaction can be rewritten to only show the species that change:

H*(aq) + OH-(aq) === H,0(l)

Reacting Metals with Acid

« Many metals will react in the presence of an acid to form a salt
and hydrogen gas.

metal + acid =3 salt + hydrogen

« The reactivity of a metal determines whether it will react with an
acid and how vigorously it reacts.
« Metals can be arranged in order of reactivity in a reactivity series.
= If there is a reaction, then the name of the salt produced is based
on the acid used:
~ Hydrochloric acid forms chlorides.
— Nitric acid forms nitrates.
~  Sulfuric acid forms sulfates.

magnesium + hydrochloric acid s
magnesium chloride + hydrogen

Mg(s) + 2HCl(aq) ==3» MgCl,(aq) + H,(g)

Reacting Metal Carbonates
with Acid

+ Metal carbonates also react with acids to form a
metal salt, plus water and carbon dioxide gas.

metal carbonate + acid sl
salt + water + carbon dioxide

s The salts produced are named in the same way as Tor
metals reacting with acids.

The higher the metal is
positioned the more readily it
reacts with oxygen. This is useful
for protecting metals lower down
against corrosien.

These metals slowly react with
oxygen and corrode away.

This metal will very slightly
discolour to show oxygen has
had very little effect. It very

These metals remain
unaffected by oxygen. ___

magnesium carbonate + sulfuric acid ===}
magnesium sulfate + water + carbon dioxide
MgCO,(s) + H,50,(aq) === MgS0,(aq) + H,0(l) + CO,(aq)

Quick Test

\Nha\ gas is made when metal carbonates react with acid?
What salt is made when zinc oxide is reacted with nitric acid?
Write the word equation for the reaction between copper oxide

and sulfuric acid.

'Revise

Key Point

Remember, ionic
substances separate
from each other when
dissolved or molten. The
ions move freely and are
not joined together.

Key Point

Water is not an ionic
compound. It is a polar
molecule (it has positively
charged hydrogen and
negatively charged
oxygen), which means
that ionic substances can
dissolve easily into it.

Reactivity Series

rarely corrodes.

mey Words

oxidised
reduced
oxidising agent
reducing agent
acid

alkali
neutralisation
base

salt
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You must be able to:
® Describe techniques to measure pH

HT Explain pH in terms of dissociation of ions.

v
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o
]
=
®
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pH, Acids and Neutralisation

55 Explain the terms dilute, concentrated, weak and strong in relation to acids

Measurmg pH

Indicators change colour depending on whether they are in acidic
or alkaline solutions.

= Single indicators, such as litmus, produce a sudden colour change

when there is a change from acid to alkali or vice versa.

* pHis ascale from 0 to 14 that provides a measure of how acidic or
alkaline a solution is.

* Universal indicator is a mixture of different indicaters, which gives

a continuous range of colours.
* The pH of asolution can be estimated by comparing the colour of

the indicator in solution to a pH colour chart.

0 1 2 3 4 5 6 7 8 9

» e

12 13 14

e

eu
Strongly acidic Weakly acidic Weakly alkaline

* pH can also be measured electronically using an electronic data

logger with a pH probe, which gives the numerical value of the pH.

in Dilute and Concentrated Acids

* Acids can be dilute or concentrated.

¢ The degree of dilution depends upon the amount of acid
dissolved in a volume of water. ;

* The higher the ratio of acid to water in a solution, the higher
the concentration.

* Acids dissociate (split apart) into their component ions when
dissolved in solution.

* The concentration is measured as the number of moles of acid
per cubic decimetre of water (mol/dm?).

* For example, 1mol/dm? is less concentrated than 2molldm’ of the
same acid.

i Strong and Weak Acids
*  The terms weak acid and strong acid refer to how well an acid

dissociates into ions in solution.
* Strong acids easily form H* ions.

| HClfaq) = He(aq) + Claq)
HNO,(aq) == H'(ag) + NO,(aq) |

H,S0,(aq) =3 2H'(aq) + SO, % (aq) |
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Strongly alkaline

Key Point

Judging something using
the eye is a qualitative
measurement and

has more variation

than a guantitative
measurement, such

as a pH reading from a
pH probe.

Key Point

Don’t confuse the term
‘concentrated’ with how

‘strong’ an acid or alkali is.

The relative formula mass of Mg(OH), is 58, so the relative
molecular mass of Mg(QH), is 58g/mol.

How many moles of ethanol are there in 230g of ethanol?

(The relative formula mass of ethanol is 46.)
mass

relative molecular mass

2309
4ﬁghno

number of moles =
d6aimol = Smol

¢ If the mass of one mole of a chemical is known, then the mass of
one atom or molecule can be worked out.

One mole of sulfur has a mass of 32g.
What is the mass of one sulfur atom?

atomic mass of element _ 329 {i 23
Avogadro’s constant  ~ 6.022 x 102 s =0

Calculating Masses of Reactants or
Products

* The ratio of the experimental mass to the atomic mass of the
. constituent atoms can be used to predict the amount of product in
a reaction or vice versa.

How much water will be produced when 2 moles of hydrogen
is completely combusted in air?
2H,(g) + 0,(g) — 2H,0()

relative molar mass of water = (2 x 1) + 16 = 18g/mol
mass of water produced =2 x 18 = 36g

72g of water is produced in the same reaction, how much
oxygen was reacted?

2H,(g) + O,{(g) — 2H,0(l}

relative molecular mass of water = (2 x 1) + 16 = 18g/mol
relative molecular mass of oxygen =2 x 16 = 32g9/mol

moles of water produced = —8 =4mol

moles of oxygen used = 2mol
mass of oxygen used = 2 x 32 = 649

Qutck Test

‘Nlm the equation llml you wrmlfi use to wmrl’ out mass frmn
the relative molecular mass and number of moles,
2. 16g of oxygen reacts fully with hydrogen. How much water

HT
y

is produced?
3. The relative atomic mass of caesium (Cs) is 133. What is'the mass
of a single atom?

Revise

Key Point

Showing the units in an
equation helps because
they cancel out. If the fipal
unit matches what you

are trying to find out, you
have done the calculati
correctly.

i

2 moles of hydrogen produce )
moles of water.

Since 2 moles of water are fo e

from 1 mole of oxygen, divide by 2. -

Key Words

mole
carbon-12

Avogadro's constant
relative atomic mass

relative molecular rnas_si

¥

]
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Moles and Mass

You must be able to:
i Explain what a mole is

Chemical Reactions

?@ Calculate the relative molecular mass, mass and number of moles of
substances from equations and experimental results.

Méles

n chemistry it is important to accurately measure how much of a

chemical is present.

Atoms are very small and there would be too many to count in

even 1g of substance.

« Instead a measurement is used that represents a known, precise
number of atoms —a mole.

. .ﬁif mole represents a set amount of substance — the amount of
sibstance that contains the same number of atoms as 12g of the
element carbon-12,

» The number of atoms in 1 mole of carbon-12 is a very large
number: 6.022 x 10% atoms.

. T is number is known as Avogadro’s constant.
4

Ca]culatlons Using Moles

. EVery element in the periodic table has an atomic mass.

. Thls means that the mass of one mole of an element will be
egulvalent to that element’s relative atomic mass in grams (g).

¢ The mass of one mole of any compound is its relative formula
mass (M) in g.

¢ The relative molecular mass of a compound is numerically the
same as the relative formula mass. Its units are g/mol.

¢ You can use the following formulae to calculate the number of
moles of an element or compound:

mass

number of moles = 2
relative molecular mass

mass

relative molecular mass = ————————
number of moles

What is the relative molecular mass of magnesium hydroxide,

Mg(OH),?
Mg: 1 x 24 5 24
O: 2x16 = 32 .
H: 2x1 = 2
M:24+32+2 = 58
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Key Point

Carbon-12 is the pure
isotope of carbon, which
has the atomic mass of
precisely 12.

Key Point

6.022 x 102 is written in
standard form notation
because writing 602 200
000 000 000 000 000 000
is extremely awkward.

The formula has been given:
Mg(OH),

+ These strong acids fully ionise.

+ Acids that do not fully ionise form an equilibrium mixture.

+ This means that the ions that are formed can recombine into the
orlgmal acad For example :

g‘ ethanoicacid ¥ ethanoate ions + hydrogen ions
CH,COOH(aq) == CH,COO0-(aqg) + H'(aq)

#» Changing pH

pH is a measure of how many hydrogen ions are in solution,

« Changing the concentration of an acid leads to a change in pH.

« The more concentrated the acid, the lower the pH and vice versa.

+ The concentration of hydrogen ions will be greater in a strong
acid compared to a weak acid.

+ The pH of a strong acid will therefore be lower than the
equivalent concentration of weak acid.

+ Asthe concentration of H* ions increases by a factor of 10, the pH
decreases by one unit.

+ A solution of an acid with a pH of 4 has 10 times more H* ions
than a solution with a pH of 5. :

= Asolution of an acid with a pH of 3 has 100 times more H*ions
than a solution with a pH of 5.

#» Neutralisation and pH
« For neutralisation to occur, the number of H* ions must exactly
cancel the number of OH- ions. :
* pH curves can be drawn to show what happens to the pHin a
neutralisation reaction:
An acid has a low pH — when an alkali is added to it,
the pH increases.
— An alkali has a high pH — when an acid is added to it,
the pH decreases.
+  You should be able to read and interpret pH curves (like the one
opposite) to work out:
— the volume of acid needed to neutralise the alkali
- the pH after a certain amount of acid has been added.

Quick Test

Why can universal indicator be more nwiul than

litmus indicator?

B What two pieces of information can a pH curve tell you
about an acid or alkali?

fi® What is pH a.measure of?

Concentrated weak  Concentrated strong

acid — a lot of acid
present, but little

acid - a lot of acid
present with a lot of

dissociation of acid dissociation to form

many hydrogen ions

acid (HA) = hydrogen ion (H') + anion (A)

Dilute weak acid -
little acid present

Dilute strong acid -
little acid present

with little dissociation  but with a high

of acid

degree of
dissociation

051015202536

Volume of Acid Added (cm?®)

ﬁ Key Words

pH
np dilute

1o concentrated
dissociate

o weak acid

W strong acid

uo equilibrium mixture
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Electrolysis

You must be able to:

e Predict the products of electrolysis of simple ionic compounds in the molten state

e Describe the competing reactions in the electrolysis of aqueous compounds

e Describe electrolysis in terms of the ions present and the reactions at
the electrodes

e Describe the technique of electrolysis using inert and non-inert electrodes

(7]
c
2
g
- a
o
®
i
£
0
=
(v}

Electrolysis Key Point

+ |onic compounds can be broken down into their constituent
elements using electricity. The substance being broken down
is known as the electrolyte. The electrolyte must be molten
or dissolved in water so that the ions can move and conduct

electricity.

Unless the ions can move
(i.e. the substance is
in solution or molten)

electrolysis will not occur.

+ Electrodes are made of solid materials that conduct electricity.

+ The positively charged electrode is called the anode.

* The negatively charged electrode is called the cathode.

« During electrolysis, cations (positively charged ions) are
attracted to the cathode and anions {negatively charged ions)
to the anode.

Electrolysis of Molten Compounds,
e.g.NacCl

» During the electrolysis of molten sodium chloride, the cations
(sodium ions) are attracted to the cathode. Here they gain
electrons and turn into sodium atoms. f

+ Metallic sodium can be seen to form at the cathode.

Inert
electrode

1 This is a reduction reaction. A reduction reaction occurs when a
~ species gains electrons,
Wi This process can be shown by writing a half-equation.

i At the cathode:
Nat+e ==pNa =

| This s a reduction process as
electrons are gained.

= The anions (chloride ions) are attracted to the anoae. Here each
chloride ion loses an electron, to form a chlorine atom. Two
chlorine atoms pair up to form a chlorine molecule.

ki This is an oxidation reaction. An oxidation reaction occurs when a
species loses electrons.
i The half-equation for this reaction is

4 At the anode:
2C| == Cl, + 2e-

This is an oxidation process as
electrons are lost.

= Chlorine gas can be seen to form at the anode.

¢ The electrons produced at the anode are pumped by the battery
through the wires in the circuit to the cathode, where they are
given to the sodium ions. :
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amount of Mg=;—i=3mol G TS e S G i el

amount of O, = 23 1.5mol
32

amount of MgO = %Q_ =3mol

3Mg +1.50,»3Mg0 <
2Mg+ 0,2 2MgQ -«

leitmg Reactants
Sometimes when two chemicals react together, one chemical is
completely used up during the reaction.

« When one chemical is used up, it stops the reaction going any
further. It is called the limiting reactant.

s The other chemical, which is not used up, is said to be in excess.

i .
ur Half Equations
» Half equations can be written to show the changes that occur to
the individual ions in a reaction:
€ Write the formulae of the reactants and the products
€) Balance the number of atoms. :
€ Add the charges present.
© Add electrons (e7) so that the charges on each side balance.

i Balanced lonic Equations

B
¢ When writing a balanced ionic equation, only the species that

actually change form, i.e. gain or lose electrons, are written.
« The species that stay the same, the spectator.ions, are ignored.
€ Write the full balanced equation with state symbols.
© Write out all the soluble ionic compounds as separate ions.
€ Delete everything that appears on both sides of the equation
(the spectator ions) to leave the net ionic equation.

lead nitrate + potassium chloride g
; lead chloride + potassium nitrate
€ Pb(NO,)(aq) + 2KCl(aq) ——3p- PbCl,(s) + 2KNO,(aq)

© Pb?(aq) +2NO;(aq) + 2Kaq) + 2c| (ag) eyt S
PbCl,(s) +,2kf.-r)’ +,2me;(a’r

© Pb*(aq) + 2C1-(aq) ——p PbCL(s) «

Quick Test

Hydrogen ions to hydrogen g

-

1. What are the formulae of barium oxide, copper fluoride and

| aluminium chloride?

| 2. Aluminium ions have a charge of 3* and oxide ions have a
charge of 2-. What is the formula of aluminjum oxide?

3. i What is the net ionic equation 1’0: the reaction of
Na,Co ( :q) + BaCl (;q)‘

Revise

€@ Write formulae: H*—H
€ Balance numbers: 2H'— H,
© Identify charges: 2* (:5,i
@ Add electrons: 2H*+ 2e-

.Chlonde ions to chlorine gas:

S
@ C-a, |
@ 2C-—-d, i
02 o 1
© 2~ Cly+ 2e” 1
bl —
: i
Key Point i

It is convention to show
added electrons only; the
electrons being taken !
away are not shown.

| The spectator ians, NO, (aq). aﬂd 4
|- K*(aq), are removed. Faah

This is the net ionic eqpatl‘qn.i. 5

11(&)1 Words |

cations
anions
charge
limiting reactant

i stoichiometry
§i half equation
species

%_5;* spectator ions i
[ net ionic equation
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Revise

tested with

a compound
glowing splint

F

B . . ; :
:ﬁ; 5t0|chlometry . !n the electrolysis of copper sulfate solution, there are no halogen that make up the solution
Vs ions present so oxygen is formed at the anode. move to the electrodes,

°§
P

_[i Construct balanced ionic equations.

i Use names and symbols to write balanced half equations

i
mulae of Common lons

sitive ions are called cations. Negative ions are called anions.
There are a number of common ions that have a set charge.
The roman numerals after a transition metal’s name tell you its
charge, e.g. iron(ll) will have the charge Fe*.

hen combining ions to make an ionic compound, it is important
1l

i

at the charges cancel each other out so the overall charge is neutral.

Key Point

Although ionic compounds
are written as a formula
(e.g. Cucl), they are
actually dissociated when
in solution, i.e. the ions
separate from each other.

obidh <
[Fhe formula its: Cudl,

stoichiometry is the measurement of the relative amounts of
reactants and products in chemical reactions.

Itiis based on the conservation of mass, so knowing quantities or
masses on one side of an equation enables you to work out the

. qliantities or masses on the other side of the equation.

i CHBIIRE e metal object it would become covered in copper metal, i.e. it will
%\Ihen looking at the stoichiometry of a chemical reaction it is common be copper-plated. 3 Key Wards
look at the ratios of the molecules and compounds to each other. Zaals “electrolyte
o The numbers needed to balance an'‘equation can be calculated - Quick Test anode
from the masses of the reactants and the products using moles. 4 - cathode
; 1. Name the products of electrolysis of molten magnesium bromide. electrolysis
In a chemical reaction, 72g of magnesium was reacted with exactly 2. Name the products of electrolysis of agueous magnesium bromide. cations
8g of oxygen molecules to produce 120g of magnesium oxide. 3. B During the electrolysis of molten aluminium oxide, anions
- Use the number of moles of reactants and products to write a aluminium is formed from aluminium ions. Write a half inert electrode
_balanced equation for the reaction. eqlml:on to show this reaction. active electrode

For example, when magnesium is heated in air:
ZMg(s) + 0,(g)— 2MgO(s)
~4 The mass of magnesium oxide formed is equal to the starting
. mass of magnesium plus the mass of oxygen from the air that is
 added 10 it.
For example, when calcium carbonate is heated in air it thermally
décomposes to form calcium oxide and carbon dioxide:
CaCO ,(s) — CaO(s) + CO ,(9)
- i The mass of calcium oxide remaining plus the mass of carbon
" dioxide added to the atmosphere is equal to the starting mass of
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e. g CusoO, (aq)

Aqueous solutlons contain cations and anions from the ionic
compound dissolved in the water.

s They also contain H* ions and OH- ions from the water.

«  This means the ions shown in the table alongside are present in
copper sulfate solution.

« Only one ion is attracted to each electrode.

« At the cathode ‘the least reactive elementis formad’.

« Copper is below hydrogen in the reactivity series and so will be
formed at the cathode.

ili» The half-equation for this reaction is Cu? + 2e” megp Cu

« When inert (non-reactive) electrodes are used, the: product at the
cathode is always a metal or hydrogen (if hydrogen is less reactive
than the metal that is also present).

« At the anode 'oxygen is formed unless a halogen (group 7) ion is
present’.

kir The half-equation for this reaction is 40H- =3 O, + 2H,0 + de"

¢ The H* ions and SO, ions are unaffected and remain in solution.
« Non-metals are always formed at the anode wher: inert
electrodes are used.

Use of Inert and Non-Inert Electrodes

« Inert electrodes do not react during electrolysis.

« Typically they are made from carbon.

s Electrodes can be made out of inert metals instead, such as
platinum, which will not react with the products of electrolysis.
But, platinum electrodes are very expensive.

« Non-inert or active electrodes can be used for processes such as
electroplating, e.g. using copper electrodes with copper sulfate
solution.

« In the electrolysis here, if the cathode were replaced with a

w

= ° o = The products of molten bi joni ds (i.e. ioni

H p s of molten binary ionic compounds (i.e. ionic

"'3 Ch em Ical Eq uatl OI’\S compounds made up of two elements) will always be the two

© 3 elements present in the compound. The metal will always be

& You must bé able to: formed at the cathode and the non-metal at the &node. Electrolysis of Copper Sulfate Solution
s e Recall the formulae of common ions and use them to deduce the formula of o

g Electrolysis of Aqueous Solutlons, colletted an
£

@

=

(9]

/ Copper metal

Copper sulfate
solution

deposited at cathode

Key Point

lonic solutions conduct
electricity because the ions

not because electrons
move through the solution.

Active Electrodes

Copper
cathede
gains mass
as copper
from anode
is deposited

Copper sulfate
S ot solution

Mass of copper Mass of copper anode
anode measured remeasured to find the
before eledrolysns difference in mass

WM

-
c—u = —=mn

loses mass
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Review Questions

Introducing Chemical Reactions

o Write down the number of atoms of each element in each of the following compounds.

a) H,50, (1]
b) Cu(NO,), [1]
¢} CH,CH,COOH [11
d) CH, (1]
o Balance the following equations:
a) CuO(s) + H,50,(aq) — CusQ,(aq) + H,0(l} [2]
b) Mg(s) + 0,(g) - MgO(s) [2]
) Mg(OH),(aq) + HCl(ag) — MgCl,(aq) + H,O(l) [2]
d) CH,(g) + O,{g) — CO,(g) + H,0(l) [2]
o The table below shows the names and formulae of some common ions.
Fill in the missing information to complete the table.
Carbonate
Lithium
Fe
o~
Sulfate [5]
o ?ﬁf Write the half equation for each of the folléwing reactions:
a) Solid lead to lead ions : (1]
b) Aluminium ions to aluminium (1]
¢) Bromine to bromide ions (1
d) Silver ions to solid silver n
< Total Marks /21
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Balancing Equations

* Equations show what happens during a chemical reaction.

+ The reactants are on the left-hand side of the equation and the
products are on the right.

¢ Remember, no atoms are lost or gained during a chemical reaction
so the equation must be balanced.

» There must always be the same number of each type of atom on
both sides of the equation. :

* Alarge number written before a molecule is a coefficient—itis a
multiplier that tells you how many copies of that whole molecule
there are.

2H,50 (aq) means there are two molecules of H,5SO,(aq) present.

= To balance an equation:

Reactants — Products
magnesium + oxygen - magnesium oxide
Mg + 0, — MgO
Mg R | 0;0 — Mg 03
Mg+ O)0 > Mg} 0) Mg O)
Mg Mg + 00 - Mg“O
2Magls)  +  Oalg) - 2MgO(s)

¢ You should be able to balance equations by looking at the
formulae without drawing the atoms. For example:

calcium +  nitric — calcdium + carbon + water
carbonate acid nitrate dioxide
CaCO, + HNO, —» Ca(NOy, + CO, + HO

CaCO, + 2HNO, —» Ca(NO,), + Co, + H,0

CaCO,(s) + 2HNO,(aq)—Ca(NO),(aq)+ CO,(g) + H,0()

+ Equations can also be written using displayed formulae. These
must be balanced too.

2. Write the balanced symbol equation for the reaction:
sadium + chlorine — sodium chloride.
3. How many of each atom are present in this formula: 2MgS0,?

Revise

Key Point

If you find the number;
keep on increasing on
both sides of an equat
you are trying to balan
it is likely you have ma
a mistake, Restart by
checking the formulae
and then rebalancing .
the equation.

on
ce,

e

‘ Key Words

products
reactants
formulae
solid
liquid
gas
aqueous

coefficient
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~ Introducing Chemical Reactions

You must be able to:
e Use names and symbols to write formulae and balanced chemical equations

e Describe the states of reactants and products in a chemical reaction.

Chemical Reactions

Law of Conservation of Mass Key Point

= The law of conservation of mass means that no atoms are created
or destroyed.

+ This.-means that, in a chemical reaction, the mass of the products
will always equal the mass of the reactants.

. T}ie atoms in a reaction can recombine with other atoms, but

Chemicals are not ‘used
up’ in a reaction. The
atoms are rearranged

into different chemicals.

tliere will be no change in the overall number of atoms.

s This allows chemists to make predictions about chemical reactions.
For example:
-# What might be formed when chemicals react together?
—& How much of the chemical or chemicals will be made?

Formulae and State Symbols

s Compounds can be represented using formulae, which use
symbols and numbers to show:
- the different elements in the compound
- the number of atoms of each element in a molecule of

the compound.

o Aismall subscript number following a symbol is a multiplier - it
téils you how many of those atoms are present in a molecule.

e Ifithere are brackets around part of the formula, everything inside
the brackets is multiplied by the number on the outside.

Sulfuric acid ﬁas the formula H,50,.
This means that there are two hydrogen atoms, one sulfur
atom and four oxygen atoms.

a(NO,), .
!l’his means that there is one calcium atom and two nitrate
NO,) groups.|
n total there are one calcium, two nitrogen and six oxygen
i toms present in this compound.

s There are four state symbols, which are written in brackets after
the formula symbols and numbers:

—-¢ (s) =solid
-1 (D = liquid
-1 (@) =gas

-1 (aq) = agqueous (dissolved in water).

H,0() Co,(g) H,50,(aq) 5,05)
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Chemical Equations

° ~ Wi When writing a balanced ionic equation, which species appear in the equation?
o i Write the net ionic equation for:
W a) AgNO,(aq)+ KCl{aq) — AgCl(s) + KNO,(aq)

b) magnesium nitrate (aq) + sodium ca rbonate (aq) —
magnesium carbonate (s) + sodium nitrate (aq)

~ Review

(1]

[1]

[1]

< Total Marks

/3

Moles and Mass

©

Calculate the number of moles of each of the following elements:

b

a) 6.9gofLi

b) 62gofP

=

i

o

Calculate the molar mass of ammonium chloride, NH,CI.
(The relative atomic mass of H=1,Cl =35.5and N = 14.)

Calculate the mass of one atom of each of the following elements.
Use the periodic table on page 48 to help you.

=

e

i

a) Tungsten
b) Tin

Q Wi Barium chloride reacts with magnesium sulfate to produce barium sulfate and
magnesium chloride.

What mass of barium sulfate will be produced if 5mol of barium chloride
completely reacts? '
Show your working.

[1]
(1

(11

(11
(11

(2]



Review Questions

€ 1 How many moles are there in 229 of butanoic acid, C,H,0,?

A 0.1 C 05
B 0.25 D 1 ; | | (11
<Total Marks i
Energetics

@ Atu pulls a muscle whilst playing rugby.
A cold pack is applied to his leg to help cool the muscle and prevent further injury.
The pack contains ammonium nitrate and water.
When the pack is crushed, the two chemicals mix and ammonium nitrate
dissolves endothermically.

a) What is meant by the term endothermic? [11
b) Where does the energy come from that enzbles the pack to work? [1]

o ki’ Mark reacts hydrogen gas with chlorine gas}

H,(g) + Cl,(g) - 2HCI(g)

H-cl 431

H-H : 436

c-cl 243
a) Calculate the energy change for the reaction and state whether the reaction is

endothermic or exothermic. : ; [31
b) Draw the expected reaction profile for the reaction. [1
<Tota| Marks /6
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Models of Bonding
0 a) Describe what is meant by the term ion. [1]
b) Draw the dot and cross diagram for a sodium ion, Na*, and a chloride ion, CI-. [2]
Q a) Describe what is meant by the term covalent bond. [2]
- b) Chlorine gas, Cl,, is a covalent molecule.
Use a dot and cross diagram-to show the covalent bond between the chlorine atoms. ‘ [2]
¥
< Total Marks l'g'
Properties of Materials
@ a) Explain how carbon can form a variety of different molecules. % [3]
b) Describe what is meant by the term allotrope. : [1]
¢} Give the names of three allotropes of carbon. [3]
e Graphene is used in electronics and solar panels.
Graphene
i
N
D
a) Explain why graphene is used for these purposes. [2]
b) Other than cost, explain why diamond is not used for these purposes. [l
¢) Draw the structure of diamond. _ [2]
@ lonic compounds can conduct electricity.
a) Describe the conditions required for an ionic compound to conduct electricity. i [2]
b) Why do ionic compounds in their crystalliﬁe form typically have very high melting points?z (2]
£
< Total Marks f1:;6 ’
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Practice Questions

{

Putity and Separating Mixtures

a) What does the term pure mean in chemistry? [1]
b) Describe how melting points can be used to help identify a pure substance. [2]

Athina is separating food colourings
-«—— Solvent

using chromatography. 0 o A ont
g :
a) Calculate the R, value for the two .
colours in X. Show your working. | B i Distanee— o 13]
. . . E travelled
b) Which of the food colourings, : by solvent
A, B, C, D or E, matches X? & E 11
: de @ @ \
e What is the empirical formula of a compound ¥ So':';tin L
1
containing 84g of carbon, 16g of hydlrogen X A B C D E ('start line”)
and 64g of oxygen? Show your working. : 3]
<Total Marks ... . _ /10 l
Bonding
i
o Look at the following chemical symbols from the periodic table.
11 12 6
a) Write down the atomic number for each element. lll Na Mg C [2]
hydrogen sodium magnesium carbon
b) Potassium oxide has the formula: K,0. 1. 23.0 24.3 12.0
work out the relative formula mass for K,0. 8 | 19 20 13 ] 1
: o K Ca Al
c_) Calculate the relative molecular mass for oxygen. o s i '2";,0"' (11
o The electronic structure of potassium, K, is written as 2.8.8.1.
a) Which of the following dot and cross diagrams represents K?
A B C D E F
. [1]
b) Write down the electronic structures for B and E. [2]
' ¢) What do the X symbols represent in the diagrams? [1]

Gotal Marks /8
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Types of Chemical Reactions

@ Wh}ch reactions involve a reactant being oxidised?
A magnesium + oxygen — magnesium oxide
B water (solid) — water (liquid)
C copper + oxygen — copper oxide
D barium carbonate + sodium sulfate — barium sulfate + sodium carbonate

(o

»Explain what oxidation and reduction mean in terms of electrons.

=

@ For each of the following reactions, write a kalanced equation, including state symbols.
Then state which species has been oxidised and which has been reduced..

a) sodium + chlorine — sodium chloride

b) magnesium + oxygen — magnesium oxide

c) lithium + bromine — lithium bromide

d) copper(ll) oxide + hydrogen — copper + water
@ What ions are produced by:

a) An acid?

b) An alkali?

What is the general equation for the neutralisation of a base by an acid?

©0

Dilute sulfuric acid and sodium hydroxide solution are reacted together.
a) Write the balanced symbol equation for the reaction.
b) Which ions are not involved in the reaction?

¢) [“»Write the ionic equation for the reaction between dilute sulfuric acid and sodium
hydroxide solution.
\ Total Marks

< Practise

(2]

[2]

[3]
[3]
31
(3]

50
(1
(1

[2]
[2]

[2]

125




pH, Acids and Neutralisation

@ HT What is meant by the term weak acid? : [1]

@ 1 Look at the concentrations below. For each pair, which is more concentrated?
a) 1mol/dm® H,SO, OR 2mol/dm®H,50, | [11

b) 3mol/dm® HNO, OR 2mol/dm? HNO, [1]

9 7 How many more times concentrated are the H' ions in a solution with a pH of 6 compared

to a solution with a pH of 37 i [1]
<Totai Marks .. . /4 |

Electrolysis
What are the ions of a) metals and b) non-metals called? 2]
What is electrolysis? ‘ (1]

Why is it not possible to carry out electrolysis on crystals of table salt (sodium chloride)

at room temperature and pressure? [1]
Describe how you could copper-plate a nail usiiig copper(ll) sulfate solution. [3]
a) Why are inert electrodes often used in electrolysis? [1]

00 000

b) Platinum can be used as an inert electrode. However, they are rarely used.

Why are platinum electrodes rarely used? [1]

<TotaIMark5, g g 1]

=N
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* Fullerenes are tubes and spherical structures formed using only
carbon atoms:
— They are used as superconductors, for reinforcing carbon-fibre
structures, and as containers for drugs being introduced into
the body.

Bonding and Changing State

* Bonding is an attraction between atoms in elements and
compounds.

» If the attraction is weak, then it is easy to separate the atoms
compared to those with a stronger attraction.

* The ions in ionic substances are more easily separated when they
are in solution or molten, as they can move about freely.

= When an ionic substance is in its crystal (solid) form, i.e. when
the distance between ions is at its smallest, it is very difficult to
separate the ions due to the strong electrostatic forces.

= They form a giant lattice structure.

« The melting point of ionic substances is, therefore, very high.

¢ For example, the melting point of NaCl is 801°C.

* Covalent bonds are very strong.

= If there are a lot of bonds, e.g. in a giant covalent compound, the
melting point will be very high (higher than for ionic compounds).

¢ For example, graphite melts at 3600°C. 4

¢ Simple covalent molecules have very low boiling points.

= The simplest gas, hydrogen, melts at —259°C and has a boiling
point of —252.87°C.

* This is because the intermolecular forces that hold all the
molecules together are weak and, therefore, easily broken.

Nanoparticles

* Nanoparticles are particles with a size between 1 and 100nm.

* Hydrogen atoms, by comparison are 0.1nm wide.

¢ At this size range all materials lose their bulk properties.

= For example, copper is bendy above 50nm, but nanoparticles of
copper are ultra-strong and cannot be bent.

+ Using nanoparticle materials opens up a new range of properties.

* For this reason, they are increasingly being used in a wide variety
of industries, from medicine to construction.

* Nanoparticles exist naturally and can also be manufactured.

* They are small enough to enter respiratory systems and could
potentially cause damage.

¢ They have a very high surface area compared to their volume, so
they can act as catalysts.

= Silver nanoparticles can kill bacteria, both good and bad. The
effect on the immune system is not known.

Revise

Structure of
Buckminsterfullerene

armarm e

Strong
valent
bemd

Key Point

Den't confuse
intermolecular forces
(the forces between
molecules) with the
intramolecular forces
(e.g. the covalent bond

molecules).

between the atoms in the

s

Key Point

There are 1 million nm!

per m.

per mm, 10 million nm.
per cm and 1 billion nm

Key Point

It is important that
scientists consider the
risks and benefits of
new technologies befa
introducing them to th
outside world.

&) Quick Test

"

1. What is meant by the term ‘organic compound’?
2. Why is diamond so strong?
{ 3. What is the size range for a nanoparticle?

re

» Key Words

-organic
allotropes
graphene
fullerenes
intermolecular force
nanoparticle
bulk properties

L
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" Review

Properties of Materials

You must be able to:
e Describe how carbon can form a wide variety of different molecules Types of Chemical Reactions
e Explain the properties of diamond, graphite, fullerenes and graphene
e Explain what nanoparticles are and the risks they pose.

and Mixtures

o Which two of the following reactions are oxidation reactions?

Elements, Compounds

A aluminium + oxygen — aluminium oxide

. : B sodium chloride + silver nitrate — silver -hloride + sodium nitrate
Relative atomic

e Carbon is the sixth element in the periodic table and has an atomic mass
fnass of 12.
Carbon is in Group 4 because it has four electrons in its outer shell.
his' means that it can make up to four covalent bonds with
other atoms.
¢ It can also form long chains of atoms and rings.
e There is a vast variety of naturally occurring and synthetic
(man-made) carbon-based compounds, called organic compounds.

Aljotropes of Carbon

e Each carbon atom can bond with up to four other carbon atoms.
° ifferent structures are formed depending on how many carbon
toms bond together.
o These different forms are called allotropes of carbon. They do not
c*ontain any other elements. Graphite
= Graphite is formed when each carbon atom bonds with three "
Sther carbon atoms:

C copper sulfate + sodium hydroxide — copper hydroxide + sodium sulfate

D copper + oxygen — copper oxide [2]

e Look at the following reaction:

£

Key Point

iron(lll) oxide + carbon monoxide — iron + carbon dioxide

There are a few carbon ; 5
compounds that are non- a) Which species is being reduced? [1]

organic. They include the
oxides of carbon, cyanides, b) Which species is being oxidised? [11

carbonates and carbides.

€) Write the balanced symbol equation for the reaction. - [2]

e Ui Claudia places a copper wire into a solution of colourless silver nitrate solution.

< Graphite has free electrons so it can conduct electricity, e.g. \l,,
{ in electrolysis. N
i < The layers are held together by weak bonds, so they can break ; \
! off easily, e.g. in drawing pencils and as a dry lubricant. u_ﬂf Vi f
.= Graphene is a single layer of graphite: Weak forces r

= In this form, the carbon is 207 times stronger than steel, R B e Earbon AR b

a layer
Graphene

Graphene has free electrons so it can conduct electricity.

It is used in electronics and solar panels.
iamond is formed when each carbon atom bonds with four other
arbon atoms: :
Diamond cannot conduct electricity, as all its outermost
electrons are involved in bonding.
- Diamonds are very hard. They are used in drill bits and

. polished diamonds are used in jewellery.

~ Diamond is extremely strong because each atom forms the

L]
[ 0 IO}

Time —=—

A

As time passes, Claudia notices that shiny crystals start developing on the surface of the
copper wire.
She also notices that the solution becomes a light blue colour.

i

4 !
i full number of covalent bonds. a) Write the balanced symbol equation for the reaction between copper and
i Diamond silver nitrate. ! [2]
: : o
% T b) What are the shiny crystals on the wire? [1]
3 o u. (1} Covalent bond
| 1 ¢ <«—— between two
j | @  carbon atoms
3 gl

o b4

Q h% e
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Review Questions

¢ What causes the blue coloration of the solution? | [1]

d) Which chemical species are being oxidised and which are being reduced?
You must explain your answer. - : [2]

<TotaIMarks SR )

pH, Acids and Neutralisation

o Underline the acid in each reaction.

a) Mg(OH),(aq)+ 2HCl{aq) — MagCl,(aq) + 2H,0() [1]

b) H,50,(aq) + 2NaOH(aq) — NaZSOQ(aq) +2H,0{l) [1]

¢) 2CH,COOH(aq) + 2Na(s) — H.(g) + 2CH,COONa(aq) [1]

d) 2HF(aq) + Mg(s) — MgF(aq) + H,(g) nl
e Part of the reactivity series is shown in the diagram on the right. Reactivity Serles

When a metal is reacted with an acid it forms a metal salt, plus hydrogen
gas. For example:

lead + sulfuric acid — lead sulfate + hydrogen
calcium + sulfuric acid — calcium sulfate + hydrngen
(11

a) Which of the two reactions has the fastest initial reaction?

b) A metal X is reacted with sulfuric acid.
It reacts violently compared with the other two reactions.

Where would X be placed on the reactivity series? [k}
e N'ItT'I‘C acid and sodium hydroxide are reacted together.
a) Write the balanced symbol equation for the reaction. [2]
' b) Which ions are spectator ions? ; : [2]
¢) Rewrite the equation you wrote for part a) showing only the reacting species. [2]

GCSE Chemistry Revision Guide

« lonic bonds are the electrostatic forces of attraction that hold the

ions together.

Simple Molecules

+  When non-metals or non-ionic molecules join together, the
atoms share electrons and form a covalent bond. These are called
simple molecules,

» Hydrogen gas, H,, is a covalent molecule.

Hydrogen Atoms A Hydrogen Molecule

Covalent bond

Outermost shells overlap

Giant Covalent Structures

+ Giant covalent structures are formed when the atoms of a
substance form repeated covalent bonds.

- silicon dioxide is a compound made up of repeating silicon and
oxygen atoms joined by single covalent bonds.

Polymers

» A polymer js formed when repeated units are covalently

bonded together.
*  For example, when lots of ethene molecules are joined
together they form poly(ethene).

o 0 |

Key Point

The term ‘ionic bond’
suggests there is a
permanent, physical linf
between ions. However,
when in solution or
molten, the ions move
further away from
each other.

¢ silicon atem

() Oxygenjatom

T—— Covalent bc;pd

H HH H HHHH
\ N / B e e |
C=C + C=C +manymore-— C—C— C-C—
A INCE I AN R g ] %
H HH H HHHH
Ethene Monomers Poly(ethene) Polymer

Metals

« Metal atoms are held together by strong metallic bonds.

« The metal atoms lose their outermost electrons and become
positively charged.

« The electrons can move freely from one metal ion to another.

»  This causes a sea of delocalised (free) electrons to be formed.

Qu_ick Test

1. What is meant by the term "sea of delocalised electrons'?

2. Give two limitations of a dot and cross model of a
covalent compound.

3. What is meant by the term ‘giant covalent structure’?

Ell':gtrnn *1-3) S}',ﬁ -3 £
o+ &

Positive .+ e )

metal ion * -

E(ey Words

model

covalent

ionic bond
simple molecule
giant covalent structure
polymer
delocalised
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‘Review

v
o ;
: L]
5. Models of Bonding
a v
g = You must be able to:
s
U= e Describe and compare the type of bonds in different substances and = . X
"= : o Ho What is meant by the term strong acid? [11
£ their arrangement i . ;
c 7
“E‘ © e Use avariety of models to represent molecules 6 How many more times concentrated are the H*ions in a solution with a pH of
a e I|dentify the limitations of different models. 6 compared to a solution with a pH of 22 ]
= : :
< Total Marks i 114
dels of Bonding <
_'de"l’s can be used to show how atoms are bonded together. .
Dot and cross diagrams can show: EIectronSIS
- ea:{:h shell of electrons or just the outer shell
— § how electrons are donated or shared.
~« Methane is a covalent compound. Each molecule is made up of a o In what state(s) will ionic compounds conduct electricity? (1]
ca’rbo:f_} atom joined to four hydrogens (CH,). i
3 Methane, CH, o Masum is carrying out the electrolysis of water and sulfuric acid.
: H :
Methane, CH, H—<|:—H a) Which of the following would be the most appropriate
£ [ Methane: CHa material for the electrodes?
i H ¢ H
= Ball and stick models give an idea of the 3D shape of a molecule Oc A Wood
" orlcompound.
« Each model has limitations: B Copper
— | The scale of the nucleus to the electrons is wrong in most models.
— { Models show bonds as physical structures. g C Carbon
- Most model$ do not give an accurate idea of the 3D shape of
‘a molecule. | D Plastic ' [1]
~ Th@e bond lengths are not in proportion to the size of the atoms. -
~ £ Models aid our understanding about molecules, but they are b) Write the names of the anions and cations involved in this electrolysis. : [2]
not the real thing. AT, : :
| Scientists use models to
<) Write the reactions taking place ati) the anode and ii) the cathode, [2]

help solve problems. As
atoms are too small to be

seen with the naked eye, e
models are a helpful way
of visualising them.

Electrolysis is used to copper-plate objects.

- loniFormation
"« Metals give away electrons to become positive ions:
St

odium atom, Na Sodium ion, Na*

281 2.8+ The diagram below shows the apparatus for zlectroplating

using copper and a metal object in copper(ll) sulfate solution.

What are ions X and Y? [2]

. Ngn-metals gain electrons to become negative ions:

Chloride ion, CI™

Ch( riné atom, Cl
- [2.8.8]"

2.8.7
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Answers

Pages 4-11 Revise Ques:

Page 5 Quick Test

1. 583g

2. Mixtures of substances in solution
3. CH, 5

Page 7 Quick Test

1. By atomic number; by number of
electrons in the outermost shell

2. Magnesium, 2.8.2

3. 287

Page 9 Quick Test

1. The electrons in the outermost shells of
the metal atoms are free to move, so
there are a large number of electrons
maving between the metal ions

2. Any two from: Distances between
electrons and the nucleus are not
realistic; bonds appear to be physical
structures; bond lengths are not in
proportion to the size of the atom;
they do not give a good idea of the 3D
shape of the atoms

3. A 3D arrangement of a large number
of repeating units (molecules / atoms)
joined together by covalent bonds

Page 11 Quick Test

1. A compound that contains carbon

2. Itis a giant covalent molecule in which
every carbon atom forms bonds with
four other carbon atoms (the maximum
number of bonds possible)

3. 1-100nm

Page 12 Purity and Separating Mixtures

1. a) Containing one type of atom or
molecule only 1]

b) Every substance has a specific

melting point at room temperature
and pressure [1]; if the substance
melts at a different temperature, it
indicates that there are impurities [1]

2. a) Distance moved by the solvent = 28
LR, =
distance moved by the compound |

distance moved by the solvent

R, (pink) = %85. =027 1%
R, (purple) = 1—275- =0.63 [1]
b) D [
3. c=¥=71pH=18=160=82 =211}

GH,0, [1]

Look for common factors to see
whether an empirical formula can be
simplified further.

Page 12 Bonding
1. a) H=1,Na=11,Mg=12,C=6,0=8,
K =19, Ca =20, Al = 13 [2] {1 mark
for 6-7 correct; 0 marks for 5 or less
correct)
b) (2 x 39.1) +16 = 24.1 [1] (Accept 94)
€ 16x2=32[1]

2, a)cC 11
b) B=2.81[1; E=2.8.7[1]
c) Electrons [1]

Page 13 Models of Bonding
1. a) An atom or molecule that has
gained or lost electrons [1
b) A correctly drawn sodium ion (2.8) [1k
and chloride ion (2.8.8) [1]

big o

Sodium ion, Cnlaride ion,
Na™ cr
2. a) Abond formed Lty the sharing [1]; of
two outer electrens [1]
b) Two correctly dravun chlorine atoms
(each with 7 electrons) [1]; overlapping
and sharing two electrons [1]

3

Page 13 Properties of Materials

1. a) Any three from: Carbon has four
electrons in its outer shell [1]; it can
form covalent bonds [1]; with up to
four other atoms [1]; and can form

chains [1]
b) An allotrope is a different form of an
element : [11

©) Any three from: graphite [1];
diamond [1]; fullerene /
buckminsterfullerene [1]; graphene
[1]; lonsdaleite [1]; amorphous
carbon [1]
2. a) It conducts electricity because it has
free electrons [1]; and it is stronger
than steel [1]
b) Diamond does not conduct electricity
[l
©) A diagram showing each carbon
joined to four otker carbon atoms [1];
with a minimum »f five atoms shown
in tetrahedral arrangement [1]

GCSE Chemistry Revision Guide

Diamond
4
o T Covalent bond
@ <«—— between two
] carbon atoms
Q L
Ut e

@ X"s)\:“

3. a) The ions must be either molten [1];

or dissolved in aqueous solution [1]
b) In crystalline form, the distance

between the ions is at its smallest /
the ions are close together [1]; so the
electrostatic forces are very high and
have to be overcome for the crystal
to melt [1]

Page 15 Quick Test

1. Ca(OH), :
2. 2Na(s) + Cl,(g) — 2NaCl(s)
3. 2Mg, 25,80 (2x0,)

Page 17 Quick Test .

1. BaO, CuF, AICl,

2. ALO,

3. Ba™(aq) + CO,(aq) — BaCO,(s)

The BaCO, formed is inscluble.

Page 19 Quick Test
1. mass = number of moles x
relative molecular mass
2. 18g
3. 22x107%g

Page 21 Quick Test
1. The minimum amount of energy

needed to start a reaction
2. Reaction Profile for an
Endothermic Reaction

Energy

Energy is
absorbed
from
surroundings

Praducls

Reactants

Progress of Reaclion

3. Exothermic

ew Questions .

Sipages 23123

Page 22 Purity and Separating Mixtures
1. a) Measure its boiling point [1];
compare the boiling point with data
from a data book / known values [1]
b) The water is not pure [1]; it contains
other substances [1]
2. a) CH,O i1

Metals and Non-Metals

« The majority of the elements in the periodic table are metals.
s Metals are very useful materials because of their properties:
— They are lustrous, e.g. gold is used in jewellery.
~  They are hard and have a high density, e.g. titanium is used to
make steel for drill parts. ;
~  They have high tensile strength (are able to bear loads), e.g.
steel is used to make bridge girders.
~  They have high melting and boiling peints, e.g. tungsten is
used to make light-bulb filaments.
— They are good conductors of heat and electricity, e.g. copper is
used to make pans and wiring.
s Metals can react with non-metals to form ionic compounds.
« For example, metals react with oxygen to form metal oxides.

Electronic Structure

« An element’s position in the periodic table can be worked out from
its electronic structure.

*  For example, sodium’s electronic structure is 2.8.1 (atomic number = 11).
— It has three orbital shells, so it can be found in Period 3.
- It has one electron in its outer shell, so it can be found in

Group 1.

» The electronic structure can also be shown using a dot and cross

diagram, in which each cross represents an electron.

Chemical Bonds

s Chemical bonds are not physical structures.

» They are the transfer or sharing of electrons, which leads to
the atoms involved becoming more stable.

= An ionic bond is formed when one or more electrons are
donated by one atom or molecule and received by another
atom or molecule.

+ When an ionic compound is in solution, or in a molten state,
the ions move freely.

« When an ionic compound is solid, ions are arranged in a way
to cancel out the charges.

= A covalent bond is formed when atoms share electrons to
complete their outermost shell.

@ Positively charged ion 9 Negatively charged ion

5 Quick Test

Give two ways that elements are arranged in the modern
periodic table,

Draw a dot and cross diagram to show the elecironic structure
of magnesium.

Revise

Sodium atom, Na
2.8.1

\/

Sodium ion, Na*
[2.8]*

+

+
-
e e

i
§
? |
i1
1
%

§ Key Words

atomic mass

group

outer shell

period

electronic structure
ionic bond i
covalent bond
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Bonding

You must be able to:

tures

e Describe the electronic structure of an atom

and M

]
-]
c
3
o
o
£
)
o
4
L
c
(1}
£
3
w

e Explain how metals and non-metals are positioned in the periodic table

e Draw dot and cross diagrams for ions and simple covalent molecules.

Th Periodic Table

An element contains one type of atom.

. Eléments cannot be chemically broken down into simpler substances.

. There are about 100 naturally occurring elements.

The de5|gn of the modern periodic table was first developed

b)’ Mendeleev.

* Elements in Mendeleev's table were placed into groups based on
tHeir atomic mass.

¢ Mendeleev's method was testable and predicted

elgments not yet discovered.

= However, some elements were put in the wrong
pIEce because the values used for their atomic
masses were incorrect.

. T}‘je modern periodic table is a modified version of
M'Endeleev s table.

« It takes into account the arrangement of
electrons, the number of electrons in the
odtermost shell, and atomic number.

Groups

. Ajlertical column of elements in the periodic table is a group.

«  Lithium (Li), sodium (Na) and potassium (K) are in Group 1.

+ Elements in the same group have similar chemical properties
because they have the same number of electrons in their outer shell
{or energy level).

. TH:e number of outer electrons is the same as the group number:

- | Group 1 elements have one electron in their outer shell.
—  Group 7 elements have seven electrons in their outer shell.
~  Group 0 elements have a full outer shell.

Periods

. A horizontal row of elements in the periodic table is a period.

« Lithium (Li), carbon (C) and neon (Ne) are in Period 2.

. Th% period for an element is related to the number of occupied
electron shells it has.

. For example, sodium (Na), aluminium (Al) and ch[orlne (Cl) have three
shells of electrons so they are in Period 3.

GCSE Chemistry Revision Guide

Key Point

The number of protons in
a nucleus of an element
never changes. That's why
the periodic table shows
the atomic number.

In C,H,,O, the common factor of all
the numbers is 6, so divide by six to
simplify the formula.

b) CH,0 0}

Collect all the atoms of the same
element together first, and then
simplify: CH,COOH — C,H,0, - CH,0

¢} CH,0 1]

a) (6x12) +(12x 1) + (6 x 16) = 180 [1]

b) 2x12)+(@x1)+(2x16)=60 [1]

¢ (1x12)+(2x16)=44 1]

d) (2x 1) +(32.1) + (4 x 16) = 98.1 1
(Accept 98)

Page 22 Bonding

2.

Mendeleev [11

a) AL EN)

b) A[1]; B 1]

B [11

d) A=31EB=11[1]; C=13[1);
=18[1; E=4[1]

Page 23 Models of Bonding

1.

W

One carbon atom drawn [1]; with
covalent bonds with four hydrogen
atoms [1]

Cgeb

Ball and stick models give a better
picture of the 3D shape of the malecule
[1]; and the bond angles / directions [1]
A correctly drawn magnesium atom,
2.8.2 [1]; and magnesium ion (2.8)" [1]

2¢

b OZG

Magnesium ion,
Mg’

Magnesium atom,
Mg

Page 23 Properties of Materials

1.

a) A different physical structure to
other forms of the element [11
b) Graphite is made of layers of atoms
[1]; these are held together by weak
forces [1]; so the layers can separate /
slide over each other easily [1];
preventing the surfaces from
rubbing together [1]
In diamond all possible covalent
bonds have been used / each carbon
atom is bonded to four other
carbon atoms [1]; so it is extremely
hard [1]; and has a high melting
point [1]

C,

fad

You need to mention high melting
pointto get the third mark. Drill bits
get hot due to frictional forces, so it
is animportant property.

d) Anyone frorm: electrical components
[1]; solar panels [1]

a) Silver has antibacterial properties [1]

b) They are 1-100nm in size (in the
nanometre range) [§)]

<) Anytwo from: they can easily get
into the human body / cells / the
environment [1]; they can catalyse
reactions [1]; they can kill good
bacteria [1]; the effect on the human
immune syst-m is not known [1]

large surface area 1

Page 24 Introducing Chemical Reactions

1.

In a chemical reaction, the mass of the

reactants will always equal to the mass

of the products [1] {Accept: No atoms

are made or destroyed)

a) The number of atoms of that
element present (the element before

the number) 1]
b)i) C=6,H=12,0=6 [1]
i) C=3,H=6,0=2 M
iiijH=2,0=2 [11
ivJCa=1,N=2,0=6 [11
solid = (s), liquid = {I), gas = (g),
aqueous = (aq) 1
a) 2Mg(s) + O,(g) — 2MgO(s) 2]

(1 mark for correct balancing;
1 mark for correct state symbols)

b) 4Li(s) + O,{g) — 2Li,0(s) [21
(1 mark for correct balancing;
1 mark for correct state symbols)

<) CaCo,(s) + 2HCKaq) —

Cacl,(aq) + CO{g) + H,O(l)

[2] (1 mark for correct balancing; 1
mark for correct state symbols)

d) 4Al(s) + 30,(g) — 2Al1,0,(s) [2]
{1 mark for correct balancing; 1 mark
for correct state symbols)

Page 24 Chemical Equations

1.

a) 2+ [l
b) 2- 1]
Q 3+ [1
d) 2- 1]
. a) 2H'(aq) + 2e” -3 H,(g) [11
b) Fe?(aq) + 2e- — Fe(s) 11
c) Cu®(aq) + 2e- — Cu(s) [1]
d) Zn(s) - Zn®(aq) + 2e- 111

Ag*(aq) + Ci-(aq) — AgCli(s) [2] (1 mark
for the correcticns and product; 1 mark
for the correct charges)

Page 25 Moles and Mass

1.

2,

One mole of a substance contains

the same number of particles as the
number of atoms in 12g of the element
carbon-12 [11
B [1]

Answers

g/mol [1
a) number of moles of Mo =
mass %
relative molecular mass
28779 (0 _

3% 9g/mol [1]; = 3mol [1]
b) mass = relative molecular mass x

number of moles = 50.9g/mol x 5

mol [1]; = 254.5¢ [1] (Accept 255g)

Rearrange the equation
mass

moles = ortve molecular mass

to work out the mass.

£

(6% 12) +{12 x 1) + (6 x 16) = 180 [1
6. a) mass of one atom (V) =

atomic mass i 50.9g9
Avogadro’s constant ~ 6.022 x 10%

[1]; =85 x 10%g [1]

b) mass of one atom (Mo) =

95.9g
g037 = o 11 = 16 x 1079 [1]

€} mass of one atom (Cs) =
__ 13299 [1);=2.2x 10%g[1]
6.022 x 107 [ )
* d)} mass of one atom (8i) =
209g
2099 ) -35x 102911
SomnpE L LAt gl
7. 2H(g) + O{g) —» 2H,0(),
1mol of H, = 1mol of H,0, so
5mol of H, - 5mol of H,0 [
1mol of H,0 = (2 x 1) + 16 = 18g, so
5mol of H,0 = 5 x 18 = 90g [1]

Page 26 Energetics
a) Exothermic 1
b) Endothermic [1]

2. Any two from: heating (water / central
heating) [1]; produce electricity [1];
make sound [1); make light [1}

3. The minimum energy required to start a

reaction [1
4. A correctly drawn reaction profile for
an exothermic reaction [1]

Energy is transferred
1o surroundings

Reactants

Enargy

Pragress of Reaction

5. A correctly drawn reaction profile for
an endothermic reaction 11

Energy is absorbed Products
from surroundings T

Energy

Reactants

Progress of Reaction

6. making chemical bonds [
7. Bond breaking: 432 + 155 = 587kJ/mol




8.

9,

Answers’

[1); bond making: 2 x 565 = 1130kJ/mol
[1]; bond breaking - bond making
(AH) = 587 — 1130 = -543kJ/mol [1]; the
reaction is exothermic [1]

a) Endothermic [1]
b) Exothermic [1]
¢} Endothermic [1]
d) Endothermic [1]
(= [

Pages 28-33 Revise Quesllbns :

Page 29 Quick Test

1.
2.
3.

Carbon dioxide
Zinc nitrate
copper oxide + sulfuric acid —
copper sulfate + water

Page 31 Quick Test
1.

2.

Universal indicator can show a range

of pHs from 1 to 14. Litmus paper only
shows if something is an acid or alkali.
The volume of acid needed to
neutralise the alkali; the pH when a
certain amount of acid has been added.
pH is a measure of the number of H*
jons in solution.

Page 33 Quick Test

1.

2,

3.

“Pages 34-36 Review Questions |

Page 34 Introducing Chemical Reactions
1.

Magnesium will be formed at the
cathode and bromine at the anode.
Hydrogen will be formed at the
cathode and bromine at the anode.
Al¥* 4+ 3e-— Al

a) H=2,5=1,0=4 [11
b) Cu=1,N=2,0=6 [11
€ C=3,H=6,0=2 [11
d)C=2,H=6 [1]

a) CuO(s) + H,50,(aq) -
Cus0,(ag) + H,0{) [2]
(1 mark for correct reactants; 1 mark
for correct products)
b) 2Mg(s) + ©,(g) —»2MgO(s) [2]
(1 mark for correct reactants;
1 mark for correct products)
c) Mg(OH)(aq) + 2HCl{aq)—
MgCl,(aqg) + 2H,0()) [2]
{1 mark for correct reactants; 1 mark
for correct products)
d) CH,{g) + 20,(g) > CO,{g) + 2H,0() [2]
{1 mark for correct reactants;
1 mark for correct products)

Carbonate o, [1]
Lithium Li*[1]
Iron(li) [1] Fel*
Oxide [1] o
Sulfate 50, [1]

4.

a) Pb(s)—Pb¥*(aq/1) + 2e° [
b) Al*aq/1) + 3e"— Al(s) [1]
©) Br(l) + 2e"—2Br(aq) 80}
d} Ag*(aqg) + e —>Agls) ]

Page 35 Chemical Equations

1.

2.

The reacting species [

Spectator jons are not included in
ionic equations.

a) Ag'(aq) + CI{aq) —AgCI(s) m
b) Mg*(aq) + CO,*(aq) »MgCO,(s) [1]

Page 35 Moles and Mass

1.

S.

6.99

a) 6.9g/mol =dmol i
Hi62giest

b) 31g/mol ~ 20104 n

{(1x14)+{dx 1) +(1x355)=

53.5g/mol &3]

183.8
2 G022 % 108
{Accept 3.01 x 10°2g)

118.7
b) 6022 % 105 = 1.97 x 102%g [11

=3.05 x 10-g 2]

(Accept 2.00 x 10 #g)

. BaCl, + Mg50, - Bas0, + MgCl,,

5mol of BaCl, makes Smol of BasO,,
5mol of BaSO, =

5 % (137.3 + 32 + (4 x 16))gimol [1]; =

1166.5g [1]

The stoichiometry of the reaction is
1: 1 ratio reactant to product.

B [11

Page 36 Energetics

1.

a) Energy is taken in from the

environment/ susroundings [1]
b) The energy comes from Atu’s leg
(heat energy) [1]

a) bond breaking: 436 + 243 = 679kJ/
mol, bond makin:g: 2 x 431 = 862kJ)/
mol [1]; bond breaking — bond
making (AH) = 679 - 862 = —183kJ/
mol [1]; the reaction is exothermic [1]
b} A correctly drawn reaction profile

for an exothermic reaction [1]

Energy is transferred
1a surroundings

Reactants

Energy

Progrer; of Reaction

Page 37 Types of Chemical Reactions

1.

Alcil

Remember, oxidisation Is the
. addition of oxygen.

GCSE Chemistry Revision Guide

2. Oxidation is loss of electrons [1]; and

3.

aw

reduction is gain of electrons [1]
a) 2Na(s) + Cl,(g) — 2NaCl(s) [2]
{1 mark for correct balancing; 1 mark
for correct state symbols); sodium
is oxidised and chlorine is reduced [1]
b) 2Mg(s) + O,(g) — 2MgO(s) [2]
{1 mark for correct balancing;
1 mark for correct state symbols);
magnesium is oxidised and oxygen is
reduced [1]
2Li(s) + Br,(g) — 2LiBr(s) [2] {1 mark
for correct balancing; 1 mark for
correct state symbols); lithium is
oxidised and bromine is reduced [1]
d) CuO(s) + Hy(g) — Culs} + H,0(l) [2]
{1 mark for correct balancing; 1
mark for correct state symbols);
copper is reduced and hydrogen is
oxidised [1]
a) H'{aq) 1
b) OH-(aq) ]
acid + base — salt + water U]
a) HzSO.(aq) + 2NaOH(aq) —
Na,S0,(aq) + 2H,0(1} [2]
(1 mark for correct reactants; 1 mark
for correct products)
b) Na*[1]; SO [1]
¢} H'(aq) + OH(ag) — H,O(l) [2] (1 mark
for correct ions; 1 mark for correct
product)

<

o

Page 38 pH, Acids and Neutralisation

1.

An acid that does not fully dissociate

when dissolved in water [
a) 2mol/dm?® H,50, [1
b) 3mol/dm’ HNO, [1
1000 times greater {10 x 10 x 10

or 10%) [1

Page 38 Electrolysis

a) Cations [1
b) Anions [1

2.

The process of breaking down ionic
compounds into simpler substances
using an electric current [1
Table salt is a solid at room temperature
and pressure and electrolysis only works
if the ion is in solution or molten 1
Set up an electrolytic cell using a nail
as the cathode [1]; and copper for the
anode [1]; fill with copper(ll} sulfate
solution and apply an electric current [1]
a) Because they do not react with
the products of electrolysis or the
electrolyte M
b) Platinum electrodes are very
expensive / the same results can be
achieved using cheaper electrodes [1]

“Pages 30-41 Review Questions =

Page 39 Types of Chemical Reactions
1.
2.

A D] )
a) Iron(ill) oxide 1]
b) Carbon menoxide (1

« For example, all alkenes have the empirical formula C,H, although

the 1 is not written, so it would be appear as CH,.

What is the empirical formula of a compound containing 249
of carbon, 8g of hydrogen and 32g of oxygen?

ey
. Eleme

E bo droge 0) e

Mass of element 24 & 8 d 32

A of element 12 : 1 : 16
Mass of element. > 8 : 2
Ar

Divide by smallest 2 =2 2
number

Ratio of atoms in

e 1 f 4 $ 1

empirical formula

The empirical formula is therefore CH,0. <

Separation Techniques

« Techniques that can be used to separate mixtures include:

+ Filtration — a solid is separated from a liquid (e.g. copper oxide
solid in copper sulfate solution).

= Crystallisation — a solvent is evaporated off to leave behind a
solute in crystal form (e.g. salt in water).

» Distillation — two liquids with significantly different boiling points'
are separated, i.e. when heated, the liquid with the lowest boiling
point evaporates first and the vapour is condensed and collected.

» Fractional distillation — a mixture of liquids with different boiling
points are separated (e.g. petrol from crude oil).
« Chromatography — substances in a mixture are separated usmg a
stationary phase and a mobile phase.
—  Paper chromatography — this is useful for separating mixtures
of dyes in solution (e.g. dyes in ink).
~ Thin layer chromatography (TLC) - this is more accurate than
paper chromatography and uses a thin layer of an inert solid
for the stationary phase.
_  Gas chromatography — this separates gas mixtures by passing
them through a solid stationary phase.
« Substances separated by chromatography can be ldentufled by
calculating their R, values.

R_

f

distance moved by the compound

distance moved by the solvent

«+ Separated substances can be identified by comparing the results
to known R, values.

Quick Test

formula C,H,?

What is the relative formula mass of Mg(OH),?
What is paper chromatography used to separate?
What is the empirical formula of a compound with the

Key Point

Substances move up
the stationary phase at
different rates depending
upon their properties.
The rate will remain
the same as long as the
conditions are the same.

Stationary phase =(paper)
Level reached / £
by solvent ~__ ! Three 3§

iai | substances

Original | have been
frct separated

{ from the
Pencil line { urlginah

§ 5 mlxture

{

Mobile phase
(solvent) e

f Key Words

formulations
relative atomic mass (A
relative molecular %
mass (M)
relative formula
mass (M)
chromatography
stationary phase
mobile phase
R, value 4. -

)

(3
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You must be able to:

formula masses

L)
o
£
3
o
o
=
o
&)
w
Rl
c
L
£
9
(Y]

using chromatography.

Purity and Separating Mixtures

e Suggest appropriate methods to separate substances
e Work out empirical formulae using relative molecular masses and relative

e Calculate the R, values of different substances that have been separated

Inichemistry something is pure if all of the particles that make up

that substance are the same, e.g. pure gold only contains gold

atoms and pure water only contains water molecules.

All substances have a specific melting point at room temperature
and pressure.

* Comparing the actual melting point to this known value is a way
ofichecking the purity of a substance.

*  Any impurities cause the substance to melt at.a different temperature.

° FOZmUIations are mixtures that have been carefully designed to have
specific properties, e.g. alloys.

ReI:ative Atomic, Formula and
Molecular Mass

Every element has its own relative atomic mass (A ).

* This is the ratio of the average mass of one atom of the element to
one-twelfth of the mass of an atom of carbon-12.

* The relative molecular mass (M,) is the sum of the relative atomic
masses of each atom making up a molecule.

¢ For example, the M, of O,is2 x 16 =32,

* The relative formula mass (M,) is the sum of the relative atomic

mafsses of all the atoms that make up a compound.

Key Point

In the world outside the
lab, ‘pure’ is often used
to describe mixtures, e.g.
milk. This means that
nothing has been added;
it does not indicate how
chemically pure it is.

For example, the relative atomic mass of
magnesium is 24 and of oxygen is 16.

i i
Calculate the relative formula mass of H,0.
H:  2x1=2 = :

i
]

O: 1x16=16
O: 2+16=18 =

12

Empirical Formula

« The empirical formula is the simplest whole number ratio of each
tyée of atom in a compound.

* It can be calculated from the numbers of atoms present or by
converting the mass of the element or compound.

hat is the enﬁpirical formula of a compound with the formula

CH,,0.?

12

e g o e L6k .
d_§_1 H=F=2 o0=g=1
]

Key Point

Always show your working-
out when calculating
empirical formulae. You
will be less likely to make
mistakes if you do.

e empirical formula is written as CH,0. <

o S
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RN, b

) Fe,0,(s) + 3CO(g) — 2Fe(s) + 3C0,{g)
[2] (1 mark for correct reactants;
1 mark for correct products)
3. a) 2AgNO(aq) + Cufs)—
Cu(NO,),(ag) + 2Ag(s) [2]
(1 mark for correct reactants; 1 mark

for correct products)
b) Silver [11
<) Copper nitrate [1]

d) Silver is reduced as it gains an
electron to become solid silver [1];
copper is oxidised as it loses two
electrons to become an ion [1]

Page 40 pH, Acids and Neutralisation

1. a) Mg(OH),(aq) + 2HCI{aq) —
MgCl,(aq) + 2H,0(1} [1]

b) H,50,(aq) + 2NaOH({aq) —»
Na,50,(aq) + 2H,0(1) [1]

o) ZCH,COOH(aq) + 2Na(s) -
H,{g) + 2CH,COONa(ag) [1]
d} 2HF(ag) + Mg{s) —» MgF,(aq) + Hz{g)m

2. a) calcium + sulfuric acid — calcium
sulfate + hydrogen 11
b) Above calcium [1]
3. a) HNO,(aq) + NaOH(aq) —
NaNO,(aq) + H,0() [2]
{1 mark for correct reactants; 1 mark
for correct products)
b) Na*(aq) [1]; NO,(aq) [1]
<} H*(aq) + OH(aq)— H,0(l) [2] (1 mark
for correct ions; 1 mark for correct
product)
4. A strong acid dissociates completely [1]
5. 10000 (10 x 10 x 10 x 10 or 10%) 1

Page 41 Electrolysis
1. Molten or in solution [1]
2. a)cC 3 [
b) anion = oxygen [1]; cation =
hydrogen [1]
) i) 207 (aq)-»0,(q) + 4e- 1
ii) 2H'(aq) + 2e" = H,(g) (&1}
3, X=Cuaq)[1]; ¥ =50, (and OH) [1]

. Answers

A




Notes

b How To Use This Book | >

n GCSE Chemistry Revision Guide )

To get the most out of this revision guide, just work your way
through the book in the order it is presented.

This is how it works:

Clear and concise revision notes help
you get to grips with the topic

Key Points and Key Words explain the
important information you need to know

A Quick Test at the end of every topicisa
great way to check your understanding

e

Practice questions for each topic reinforce
the revision content you have covered

—

The Review section is a chance to revisit the
topic to improve your recall in the exam

e
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Vhat is Snap Revision?

With this book you can test, revisit and review your understanding of

Elements, Compounds and Mixtures & Chemical Reactions using repeated and

spaced practice — a method proven to improve exam performance. y
i

These pages provide a recap of everything you need to know for each section.
You should read through all the information before taking the Quick Test at
the end. This will test whether you can recall the key facts.

These questions appear shortly after the revision pages for each section and
will test whether you have understood it. If you get any of the questions
wrong, make sure you read the correct answer carefully.

These questions appear later in the book, allowing you to revisit the section
and test how well you have remembered the information. If you get any of
the questions wrong, make sure you read the correct answer carefully.

ake a look at our Snap Revision range at the back of this book.

o

B
| To access the ebook version of this Snap Revision book visit

www.collins.co.uk/ebooks

and follow the step-by-step instructions.

OCR GCSE Revision

Chemistry

This Snap Revision book is taken from our OCR
C%ateway GCSE Chemistry Revision Guide.

i ; B3 ;
Pick up a copy at collins.co.uk/revision to revise

the whole course using the repeated and spaced
éractice method.
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