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Term 4 

 10 

Year 10 Knowledge and Pillars Test Timetable and Workbook Deadlines 

1st March C2 C2 H p118-131 F p107-117 

15th March P2 P2 H p205-218 F p180-193 

29th March C2/P2 C3 H p132-140 F p118-122 
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Big questions:  

How are different salts made? 

What practical steps are needed to make a soluble salt? 

Why can you drink some acids but not others? 

What reactions are used to determine the reactivity series? 

What is the difference between a neutralisation and a redox reaction? 

How can chemical equations be represented more simply? 

How can metals be extracted from their compounds? 

Do we always produce a metal during electrolysis ? 

Key vocabulary 

Acid A substance that dissolves in water to release H+ ions (the acid ion) It has a pH less than 7 

Base A substance that reacts with an acid, neutralising it.  It has a pH more than 7 

Alkali A soluble base. It dissolves in water releasing OH- ions  (the alkaline ion) 

Strength Measure of how much the acid has split into its ions (ionised)  

Concentration Measure of the number of particle per unit of volume in a solution.  Units g/dm3 

Neutralisation Reaction between a acid and a base to produce salt and water (and carbon dioxide if 

base was metal carbonate 

Reduction In terms of oxygen  Loss of oxygen                  In terms of electrons  Gain of electrons 

Oxidation In terms of oxygen  gain of oxygen                  In terms of electrons  Loss of electrons 

Electrolysis Process where electricity is used to split a compound back into its elements 

Electrode Point of contact between a solution and wires in electrical circuit. Graphite typically 

used as high melting point and good electrical conductivity. 

 

Science Homework 1     

Complete the section of the homework workbook identified on the front of this 

Knowledge organiser and learn the key knowledge questions and answers ready for the 

knowledge quiz. 
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How are different salts made? 

Salts are made when acids react with different substances, including metals, bases and alkalis 

Metal  + acid  Salt + hydrogen                E.g    Sodium  + hydrochloric acid  Sodium chloride + hydrogen                       

Base + acid  Salt + water                          E.g  Calcium oxide  + nitric acid  Calcium nitrate + water                       

Metal carbonate + acid  Salt + water + carbon dioxide   

                               e.g Lithium carbonate + sulphuric acid  Lithium sulfate  + water + carbon dioxide   

Alkali + acid  Salt + water                   E.g Lithium hydroxide + hydrochloric acid  Lithium chloride + water 

 

To name the salt, need to know the metal / metal part of the base and what acid is used. 

The metal part never changes its name, the acid changes its name based on 

Name of acid Chemical formula Ions the acid splits into 

Hydrochloric acid HCl H+    Cl- 

Nitric acid HNO3 H+    NO3
- 

Sulfuric acid H2SO4 2H+    SO4
2- 

 

If asked to write the formula of the salt, the positive charges of the metal must cancel the negative charge 

on acid part of salt 

Key ions Positive ions 

Group 1  M+        Group 2  M2+        Group 3  M3+ 

Key negative ions 

Chloride  Cl-           Nitrate  NO3
-                Sulfate  SO4

2- 

 

For example Sodium sulfate with be    Na2SO4    as Sodium is in group 1, so two Na+ ions are needed to 

cancel the SO4
2-

.     
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What practical steps are needed to make a soluble salt? 

A pure sample of a  soluble salt can be obtained from the reaction between an insoluble base e,g a metal 

oxide and an acid.  

The order of the steps can be remembered using the acronym WAFER 

W  Warm the acid    To increase rate of reaction  

A  Add the (insoluble) base to EXCESS To ensure all the acid has reacted 

F  Filter the resulting solution To remove the excess base 

E  Evaporate to the crystallisation point To remove the solvent 

R  Remove from heat, and allow the rest of the water to evaporate Get larger crystals and not powder 

 

 

 

W                A                                                                                   F                                                     E       R 

 

Why can you drink some acids but not others? 

Not all acids are the same however, some acids and alkalis are stronger that others. 

 

Strength of acids  Depends of how easily IONISED the acid is. This is where it splits into H+ ions and the 

negatively charged ion left over forms the salt 

 

Strong acids  Completely ionise in solution. Examples include hydrochloric acid, sulphuric acid and nitric 

acid 

Weak acids  Partially ionise in solution. Examples include ethanoic acid,  
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With the acids in solution, we cannot 

directly see the acids ionising, so we 

have to use the pH scale to identify 

the strength of the acids.  

Key features 

Neutral  pH 7 

Acid  Less than 7 (strong 0-2) 

Alkali  More than 7 (strong 12-14) 

  

Strength is not the same as concentrated. Concentrated mean a larger number of particles per unit volume  

While dilute means per particles per unit volume.  

The concentration can be increased by adding more mass of the solute to same volume 

The concentration can be decreased by adding more solvent ie water to the solution. 

 

A pH increase of 1 means the solution is 10x less concentrated 

 

What reactions are used to determine the reactivity series? 

When metals react, they are oxidised, meaning they 

LOSE electrons, forming positive ions. 

The more reactive the metal, the more easily they lose 

electrons. 

The reactivity series lists metals in order of most 

reactive to least reactive based on reactions with water, 

acid and oxygen. 

The reactions can be compared by visual observations, 

such as how violent the effervescence (bubbling) is, how 

much the temperature changes by) or whether a 

displacement reaction has taken place 

Displacement reactions  Where the more reactive element takes the place of a less reactive element in 

a compound 

MOST REACTIVE OF COMMONLY USED METALS 

Potassium 

Sodium 

Lithium 

Calcium 

Magnesium 

Aluminium 

Carbon (above this electrolysis MUST be used to extract) 

Zinc  

Iron 

Hydrogen (below this unreactive that exist as metal 

Copper 

Silver 

Gold  

LEAST REACTIVE OF COMMONLY USED METALS 
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What is the difference between a neutralisation and a redox reaction? 

Neutralisation reactions occur when acids react with bases or alkalis. The H+ in the acid reacts with the base 

to form water. Essentially the reaction involves transfer of a H+, there is NO transfer of electrons 

 

When metals react with acids, or other substances, electrons are transferred instead. This is known as a redox 

reaction. REDOX  Reduction and oxidation 

Reduction  Loss of oxygen (look in equation for reactant that had oxygen in chemical formula that has less 

oxygen’s in product) 

Oxidation  Gain of oxygen (look in equation for reactant that has more oxygen in product in chemical formula) 

 

Example:     2Fe2O3 + 3C  3CO2 + 4Fe 

Reduced  Fe2O3 as it produced iron so has lost oxygen 

Oxidised  C as it has produced CO2 showing it has gained oxygen 

 

 

 

How can chemical equations be represented more simply? 

Redox reactions can be identified by looking at what has gained or lost electrons instead of oxygen 

The key acronym here is OILe RIGe           (pronounced Oily Rigy) 

Oxidation is Loss of Electrons 

Reduction is Gain of Electrons 

To identify this more easily we can use half equations. Half equations on involve the element that is being 

oxidised and reduced, and the electrons. 

To balance 

1) Balance the atoms first 

2) Count up the charges (don’t forget numbers in front) 

3) Balance the charge by adding electrons to the more positive side 
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Example 

H+                   H2                      Balance the atoms first, add another H+ to balance the hydrogens 

2H+                 H2             Count up the charges  (2+ on the left, 0 on right)   Left hand side more positive by      

 2 so add 2 electrons on the left 

2H+ + 2e-    H2                H+ has gained electrons so it has been reduced 

 

Ionic equations  

This is where spectator ions are removed from the equation. Spectator ions are those that aren’t involved 

in the reaction, they remain in solution (aq) and don’t change charge 

 

To find spectator ions   

Look what is aqueous both sides of the equation,  

Split those aqueous into ions (CHARGES !) 

Cross out any that are same both side 

 

Rewrite equation 

 

 

How can metals be extracted from their compounds? 

When an ionic compound is molten or dissolved in water, the giant ionic lattice is broken down and  the 

ions are free to move (mobile).  The molten mixture or aqueous solution (electrolyte) can conduct 

electricity as the charges can move to the oppositely charged electrode transferring energy.  

 

 

 

 

E.g      Mg (s)    +   2HCl (aq)      MgCl2  (aq)   + H2   (g) 

 

        Mg (s)  +   2H+
(aq) + 2Cl- (aq)      Mg2+

(aq) +2Cl-  (aq)   + H2 (g) 

       Mg (s)  +   2H+
(aq) + 2Cl- (aq)      Mg2+

(aq) +2Cl-  (aq)   + H2 (g) 

     

                    Mg (s)  +   2H+
(aq)    Mg2+

(aq)  + H2 (g 
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A simple set up for electrolysis is shown below 

To reform the element, negative ions lose electrons so are oxidised (losing electrons oxidation) 

To reform the element, positive ions gain electrons so are reduced (gaining electrons reduction) 

 

Do we always produce a metal during electrolysis ? 

If you want to guarantee forming the metal, then the electrolyte needs to be the MOLTEN compound, and 

not aqueous. 

Aqueous means dissolved in water, and water can split into ions:   H2O  H+ + OH-  

Reactive metals easily lose electrons, it is difficult to force them into accepting the electrons lost back. If 

there is a less reactive element (Hydrogen in this case) that can accept them instead, then Hydrogen will be 

reduced, forming H2 gas. The metal ions stay in solution (forming a metal hydroxide solution 

Ion In aqueous solutions In molten compounds 

Metals MORE reactive than 
Hydrogen 

Hydrogen gas is produced at 
negative electrode 

The metal is produced on the 
negative electrode 

Metals LESS reactive than 
Hydrogen 

The metal is produced on the 
negative electrode 

The metal is produced on the 
negative electrode 

Halide ion (Cl- Br- I-) Halogen gas (Cl2 Br2 I2) at 
positive electrode 

Halogen gas (Cl2 Br2 I2) at 
positive electrode 

Hydroxide ions Oxygen gas at positive electrode X 

Any other negative ion (sulfate, 
nitrate) 

Oxygen gas at positive electrode X 
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How to get the most out of your knowledge organiser: 

 

• To get the most use out of the knowledge organisers you should be learning sections and then self-
testing. 

 
• There are several different things you can do 

– Look, cover, write, check, correct 
– Read through the organisers 
– Mind maps 
– Key spellings 
– Make a glossary 
– Missing out key words  
– Questions/answers answers/questions 
– Flash cards 
– Revision clock learning 
– Mnemonics 

 

 
 

Science Learning Tools and wider study: 
 

The Oak Academy – Online Science lessons 
BBC Bitesize science 
You tube channels: 

Fuse school 
Ted talks 

Free science lessons 
Primrose Kitten 

  

Science Homework 2     

Complete the section of the homework workbook identified on the front of this 

Knowledge organiser and learn the key knowledge questions and answers ready for the 

knowledge quiz. 
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Key knowledge question Answer 

In terms of oxygen, what is meant 

by reduction? 
Loss of oxygen 

In terms of electrons, what is meant 

by oxidation? 
Loss of electrons 

What acid must be used in 

preparation of Calcium nitrate? 
Nitric acid 

What process is used to separate an 

insoluble solid from a solution? 
Filtration 

What process is used to extract a 

salt from a salt solution? 
Evaporation 

Give 1 reason why graphite is a 

suitable electrode in electrolysis? 

High melting point  / good conductor of electricity / 

unreactive 

Why does electrolysis not work for a 

solid salt? 
Ions are fixed / not mobile 

During electrolysis of sodium 

chloride solution, what is produced 

at negative electrode? 

Hydrogen gas 

During electrolysis of copper sulfate 

solution, what is produced at the 

positive electrode? 

Oxygen gas 
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Big questions:  

 What are atoms made of? 

 How was the structure of the atom discovered? 
 What is nuclear radiation? 

 What are the properties of the nuclear radiations? 

 How do we write decay equations? 

 How long do sources stay radioactive? 

 What is the difference between irradiation and contamination? 

  

Key vocabulary 

Alpha particle 
A helium nucleus (two protons, two neutrons) emitted from some 
unstable nuclei during radioactive decay. 

Alpha scattering 
experiment 

An experiment carried out by Rutherford and others that showed that 
the atom has a nucleus. 

Atomic structure 
The atoms of an element are made of smaller, sub-atomic, particles. The 
number and arrangement of these particles is the atomic structure of the 
element. 

Background radiation 
Ionising radiation emitted by natural and man-made sources that is at a 
constant low level all over the Earth. 

Beta particle 
A fast moving electron emitted from the nucleus of some unstable nuclei 
during radioactive decay. Created by the decay of a neutron into a 
proton and electron. 

Decay equation 
A symbol equation representing the decay of a nucleus. Show the 
changes happening in the nucleus of radioactive isotopes. 

Gamma ray 
A photon (particle) of high energy electromagnetic radiation emitted 
from some unstable nuclei during radioactive decay. 

Half Life 
The time taken for one half of all remaining undecayed nuclei to decay. A 
measure of how long a sample will stay radioactive. 

Ionising Radiation 
Potentially harmful radiation emitted from the nucleus of an unstable 
isotope that can cause ionisation of other atoms. 

Irradiation and 
contamination 

Potentially harmful exposure to radiation either by radiation passing 
through (irradiation) or being in contact with radioactive material 
(contamination) 

Isotope 
Version of the same element with the same number of protons but 
different number of neutrons. 

Radioactive decay 
When an unstable isotope of an element undergoes a change in its 
nucleus and emits ionising radiation. 

 

Science Homework 3     

Complete the final section of the homework workbook identified on the front and learn 

the key knowledge questions and answers for all of the areas covered in this knowledge 

organiser ready for the end of term test. 
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 What are atoms made of? 

Atoms consist of a nucleus of protons and neutrons surrounded by electrons. 

Isotopes of an element have the same number of protons and different number of neutrons. They have 

the same Atomic number and different Mass number. 

Eg. Isotopes of carbon.  

 

 

 

 How was the structure of the atom discovered? 

Rutherford’s alpha scattering experiment led to the modern model of the atom. 

Thompson’ plum pudding:  

• Electrons scattered throughout. 

• Positive charge spread everywhere. 

Expect alpha particles to pass through mostly undeflected.  

 

Rutherford’s results: 

• Many alpha particles pass through – must be lots of empty 
space. 

• Some deflected through big angles – positive charge is in 
one place. 

Rutherford concludes: nucleus in the centre, electrons on outside. 
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 What is nuclear radiation? 

In alpha decay a nucleus loses two protons and two 
neutrons. 

• Mass number down by 4 
• Atomic number down by 2 

 
In beta decay a neutron becomes a proton and an 
electron. The electron is emitted. It is the beta particle. 

• Mass number stays the same 
• Atomic number goes up by 1 

 
In gamma decay a photon of high energy electromagnetic radiation is emitted. The nucleus is unchanged. 
 
 What are the properties of the nuclear radiations? 

The penetrating power is a measure of how difficult it is to stop a radiation. 

 

Alpha radiation has a low penetrating power. Beta is greater and gamma radiation is the most 

penetrating. 

 

 
 

 

 

 

 

Nuclear radiations (alpha, beta, gamma) can cause 

ionisation (knock electrons out of other atoms). 

This can damage human DNA and lead to cell damage or 
mutation that can lead to cancer.  
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 How do we write decay equations? 

 

 How long do sources stay radioactive? 

Half life is: the time taken for the number of un-decayed atoms to 

fall by half. Equal to time for radioactive count to fall by half. 

 

• Doesn’t matter where you start counting – half life always 

the same. 

• Half life for different isotopes very different. 

• Half life useful for aging fossils and rocks – eg. carbon 

dating 

 

 

 What is the difference between irradiation and contamination? 

Contamination – you have a radioactive source material on you or in you. 

Irradiation  - ionising radiation strikes you or passes through you. 
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Key knowledge question Answer 

Which model of the atom consists of 

a sphere of positive charge with 

electrons embedded inside? 

Sphere (ball) of positive charge, (negative) 

electrons scattered throughout 

Give two features of the Plum 

Pudding model of the atom 

Positive charge concentrated in the centre 

(nucleus), (negative) electrons around the outside 

Give two features of the Rutherford 

nuclear model of the atom Orbiting the nucleus (in energy levels/shells) 

Where are electrons found in the 

nuclear model of the atom? 

4
2He  or     a helium nucleus    or    2 protons and 2 

neutrons 

Describe an alpha particle 0
-1e  or     a fast moving/high energy electron 

Describe a beta particle 

0
0    or      a high energy/frequency electromagnetic 

wave 

Describe gamma alpha, beta, gamma and neutron decay 

State 3 type of nuclear radiation the time taken for the activity to halve 

Define half-life contamination 

What term means getting 

radioactive source on your skin, 

clothes or an object? irradiation 

What term means being exposed to 

the radiation emitted from a 

radioactive source? 

mass number decreases by 4, atomic number 

decreases by 2 

How do the mass number and 

atomic number change when a 

nucleus emits an alpha particle? 

mass number stays the same, atomic number 

increases by 1 
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