
SC13a Transition Metals 
• Most metals are transition metals. 
• The metals used in the home are typically 

transition metals such as copper and iron. 
• Most transition metals have high melting and 

boiling points and form coloured compounds. 
• Transition metals are in the central block of 

the periodic table. 
 



SC13a Questions on Transition Metals 

• Where would you find the transition metals? 
• Would transition metals have high or low 

melting points? 
• Transition metals form compounds that are 

……………. 
• Give a use of a transition metal and suggest 

why it has been chosen for this purpose. 
 
 



SC13b Corrosion 



SC13b Corrosion - question 

How does painting a metal prevent it from corroding? 
Evaluate the suitability of sodium for the sacrificial protection of an 
off shore oil rig . 



SC13c Electroplating 
• Electroplating 
• Electroplating is when a thin coat of valuable (or 

unreactive) metal is applied to a cheaper (more 
reactive) metal. 

• Silver and Gold are metals that are commonly used for 
electroplating. 
 



SC13c Electroplating Questions  

• What is electroplating? 
• How is electroplating done? 
• Suggest two reasons that explain why a gold 

medal may consist of silver electroplated with 
gold. 
 



SC13d/e Uses of metals and their alloys  
 Alloys 

Many metals are mixed with small amounts of other metals to improve their properties for a particular use and such a mixture of 
metals is called an alloy. 
Converting pure metals into alloys often increases their strength: In a pure metal structure all the atoms are the same size and 
are packed closely together in a regular arrangement. When a force is applied, the layers of atoms slide over each other, making 
the metal soft 
In an alloy each metal in the mixture has different sized atoms and when force is applied, the atoms can’t slide past each other as 
easily so the alloy is harder and stronger. 
 
 
 
 
 
 
 
 
 
 
Examples of alloys: 
• Iron: A big problem with iron is that it rusts however, iron can be made into the alloy stainless steel (mixture of iron and small 

amounts of chromium and nickel) which doesn’t corrode 
• Gold: Pure gold is too soft to be used in jewellery and other metals, e.g copper and silver, are added to make a harder and 

stronger alloy. The purity of gold is measured in carats, or as fineness: 
• Pure gold is 24-carat and has a fineness of 1000 parts per thousand 
• The lower the carat and fineness, the lower the purity of gold 

Shape memory alloys: 
Nitinol is an alloy of nickel and titanium and it is a smart material – i.e it has a property that changes with a change in conditions 
(usually temperature). Nitinol is a shape memory alloy which means if the shape of something made of nitinol is altered, it returns 
to its original shape when heated. Nitinol is used in the repair of a collapsed artery: 

• Doctors slide a squashed nitinol tube into the damaged artery.As it warms up in the body, the nitinol returns to 
its original size and holds the artery open. 

• Spectacles can be made from nitinol and if they get sat on they will reform there shape when  
       heated. 
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SC13d/e Questions on uses of metals and 
their alloys  

• Define an alloy. 
• Why is an alloy stronger than a pure metal? 
• What is the advantage of stainless steel over 

iron? 
• What is a shape memory alloy? 
• Name a Shape memory alloy and give an 

example of where it may be used. 
 



SC14a YIELDS 
 

The amount of useful product that is obtained from a chemical reaction is called the yield. In theory one 
might expect all the reactants to turn into products – this is the ‘theoretical yield’ 
The theoretical yield can be calculated from the balanced equation of a reaction and assumes all the 
reactants are turned into products. 
Calculating the theoretical yield 
e.g. 2H2 + O2  2H2O 
1. Calculate the relative formula masses 

• 2H2 – 4 hydrogen atoms: Ar of H = 1 Ar of 2H2 = 2 x 2 = 4g 
• O2 – 2 oxygen atoms: Ar of O = 16……Ar of O2 = 32g 
• 2H2O – 4 hydrogen atoms, 2 oxygen atoms 32 + 4 = 36g 

So 36g of water should theoretically be produced when 4g of hydrogen reacts with 32g of oxygen 
 

In practice, however, the ‘actual yield’ obtained is less than the predicted ‘theoretical yield’ because  
1. reaction may be incomplete – i.e not all reactants are used up 
2. some of the product is lost during the practical preparation – e.g when transferring liquids from one container to 
another 
3. there may be other unwanted reactions taking place – e.g some of the reactants may react in different ways to 
make a different product 

 
The percentage yield compares the actual yield to the theoretical yield (i.e it compares the actual amount 
of product formed to the predicted amount of product formed calculated from the balanced chemical 
equation).  
Percentage yield = (actual yield / theoretical yield) x 100 

e.g. if in the reaction above the actual yield (i.e the amount of water produced) was in fact 30g percentage yield 
= (30/36) x 100 = 83.3% 

 



SC14a Questions on Yields 

• What is the theoretical yield? 
• Give three reasons why you never get 100% 

yield? 
• If you predict that you will make 12g of propane 

but only make 4g what is the percentage yield? 
• A company makes a drug in a very efficient 

process which gives 95% yield. If the theoretical 
yield is 20 g what mass is actually made? 
 
 



SC14b Atom Economy  



SC14b Atom Economy Questions  

• Give two reasons why a high atom economy is 
important in industrial reactions. 

State was is meant by the atom economy of a 
reaction. 
Calculate the atom economy for producing 
hydrogen in the following reaction CO + H2O 
CO2 + H2 



SC14c Concentrations 



SC14c Concentrations Questions   
• What mass of sodium hydroxide would you need to 

make  up 200cm3 of a 55g/dm3 solution? 
• Calculate the concentration in g dm-3 , of the solute in 

these solutions: a) 15g of sodium chloride in 3.0dm3  
of a solution. b) 0.25g of sodium hydroxide in 100cm  
of solution. 

• Calculate the concentration in g dm -3  of a solution of 
nitric acid HNO3 with a concentration of 0.4 mol dm-3  



SC14d Titrations and Calculations  



SC14d Titrations and Calculations question  

27cm 3   of 0.50mol/dm3  hydrochloric acid neutralises 15cm3   of sodium hydroxide 
solution. The equation is : HCl + NaOH               NaCl + H2O . Find the concentration of the 
sodium hydroxide in mol/dm3    



SC14e Molar volume of gases  

• 1 mole of = 24dm3 (at room temperature and     
      a gas                    atmospheric pressure) 

 

A GAS SYRINGE is used to 
collect gases during reactions to 
allow molar gas calculations to 

be performed 



SC14e Molar volume of gases  



SC15a Fertilisers and the Haber Process 



SC15a Fertilisers and the Haber process 
questions 

• Name three elements that are 
important components in fertilisers. 

• What is the role of the fertilisers? 
• State and explain the type of reaction 

involved in making ammonium nitrate. 



SC15b Factors affecting equilibrium 
• Reversible reactions may reach equilibrium this only happens 

when they are in a closed system such as a stoppered flask in 
which no substances can enter or leave. In a dynamic 
equilibrium:   

• The forward and backward reactions still happen at the same 
rate. 

• The concentrations of all reacting substances do not change.  
The position of a dynamic equilibrium and how quickly 
equilibrium is reached are affected by changes in conditions. 
An increase in temperature, an increase in pressure in a reaction 
involving gases, an increase in concentration of a reacting 
substance or the addition of a catalyst all  lead to a decrease in 
the time taken to reach equilibrium. 
 



SC15b Factors affecting equilibrium questions 

• How does the time taken for a reversible 
reaction to reach equilibrium depend on the 
reaction conditions?  

• How are the reaction conditions chosen for 
the industrial processes? 
 



SC16a Chemical Cells and Fuel Cells  



SC16a Chemical Cells and Fuel Cells Questions  

Give one advantage and one disadvantage of using fuel 
cells for energy. 
How are chemical reactions used to produce electricity? 
Some fuel cells use ethanol C2H5OH. When in use all the 
carbon atoms are converted to carbon dioxide. Write a 
balanced equation for the overall reaction in an ethanol 
oxygen fuel cell.  



SC22a/b Alkanes and Alkenes  



SC22a/b Alkanes and Alkenes question  

Explain the difference between a saturated and an unsaturated 
hydrocarbon. 



SC23a Ethanol Production  



SC23a Ethanol Production question  



SC23b Alcohols  



SC23b Alcohols  Questions  

• Describe the difference in molecular structure 
between propanol and butanol. 

• Hexanol has 6 carbon atoms. How many 
hydrogen atoms does hexanol have? 

• Pentanol is an alcohol with 5 carbon atoms. A) 
state its molecular formula. B) draw a 
structural formula for pentanol and circle the 
functional group. 



SC23c Carboxylic Acids  



SC23c Carboxylic Acids questions  

• What substance produces the sharp taste of 
vinegar? 

• Describe the loss and gain of atoms when an 
ethanol molecule is oxidised. 

• The fifth carboxylic is called pentanoic acid. 
Draw its structural formula and circle its 
functional group. 

  



SC24a & b Additional Polymerisation  
 Polymers are substances made up of thousands of simple repeating units. Monomers are substances whose 

molecules react together to form polymers. This process is called polymerisation. 
e.g. poly(ethene) (a polymer) is made from lots of ethene monomers. The number of ethene molecules that 
join together to make one molecule of poly(ethene) is very large (thousands/millions). n is used to indicate a 
large number (i.e ‘n’ lots of ethene molecules join to form a polymer made up of ‘n’ number of ethene 
repeating units). *Note polymers lose the C=C double bond* 
 
 
 
Some polymers are natural e.g cellulose (found in plant cell walls) and other polymers are manufactured e.g 
plastics. 
Properties and uses of (manufactured) polymers 
Poly(ethene) : made from ethene monomers. 

• Properties: Flexible, cheap, good insulator 
• Uses: carrier bags, plastic bottles, insulation for electrical wires, cling film 

• Poly(propene) – made from propene monomers: 
• Properties: flexible, shatterproof, strong, long lasting, high softening point 
• Uses: plastic bags, buckets, ropes, washing up bowls, carpets 

• Poly(chloroethene) – PVC made from chloroethene monomers: 
• Properties: tough, cheap, long-lasting, good insulator 
• Uses: window frames, gutters, pipes, insulation for electrical wires 

• Poly(tetrafluoroethene) – PTFE or Teflon……made from tetrafluoroethene monomers: 
• Properties: tough, slippery, resistant to corrosion, good insulator 
• Uses: non-stick coatings for saucepans. 
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SC24a/b Questions on Additional  
Polymerisation  

• Define polymerisation. 
• What do mono, poly and mer mean? 
• What is polyethene made from? 
• What does the ‘n’ indicate in a polymerisation 

equation? 
• Why is the polymer still called polyethene if it no 

longer has a double bond? 
• Give an example of a naturally occurring polymer. 
• Give a use of polyethene, polypropene, pvc and PTFE 

and explaine the properties of each polymer that make 
it suitable for each use. 
 
 
 



 SC24c Condensation Polymerisation  



SC24c Condensation Polymerisation 
Questions  

• What is meant by condensation 
polymerisation? 

• What two types of monomers react together 
to form polyesters? 

• Name three biologically important 
condensation polymers. 



SC24d PROBLEMS WITH POLYMERS 
 Materials such as wood and paper are biodegradable  which means they will naturally breakdown or rot 

because microbes can feed on them. Most manufactured polymers have many uses because they are 
not biodegradable  so last for a long time. When thrown away in landfill sites, these polymers stay there 
for a long time. When burned (‘incinerated’), they release energy that can be used to generate 
electricity, however most also produce toxic products 
 
 
 
 
 
 
Overcoming problems associated with disposal of polymers 
1. Developing biodegradable polymers 

• Biodegradable polymers would rot after only a few years if they ended up in a landfill site however, this is 
still quite a long time and best option is to reduce the amount of plastic sent to landfill sites in the first 
place. 

 
2. Reusing and recycling materials 

• One way to reduce the amount of plastic sent to landfill sites is by reusing materials e.g reusing plastic bags 
rather than throwing them away after just a single use 

• If an item can’t be reused anymore then the material it is made from can be recycled (i.e. processed and 
used to make new objects). Paper, glass and metal waste is already recycled in the UK.  Polymers are more 
difficult to recycle because the waste needs to be sorted into different types of polymer before each type 
can be made into new objects. 

 



SC24d Questions on Problems with Polymers  

• Define biodegradable. 
• Manufactured polymers are not 

biodegradable. Give two problems associated 
with trying to dispose of these polymers. 

• Describe two ways that we can overcome the 
problems caused by disposing of polymers. 

• Why is recycling polymers more time 
consuming than recycling paper, glass and 
metal? 



SC25a Flame Tests and Photometry  

Flame photometry 
Machines can also be used to analyse substances. Compared to 
simple lab tests such as flame tests, using scientific instruments may 
improve sensitivity, accuracy or speed . 



SC25a Flame Tests and Photometry Questions  

• Wooden splints may be used instead of a wire 
loop. Suggest two reasons that explain why 
the splints are soaked in distilled water before 
use. 

• Explain potassium chloride and potassium 
iodide both produce lilac flame test colours. 

• In a flame test if a compound gives a brick red 
flame, what would this tell you? 

• What are the advantages of using a flame 
photometer over basic flame tests? 



SC25b Test for positive ions. 



SC25b Test for positive ions questions  
• A student adds a few drops of sodium 

hydroxide solution to another solution. A 
green precipitate forms. What does this tell 
you about the solution? 

• For the reaction between sodium hydroxide 
solution and iron (ii) chloride solution write 
the word equation and the balanced equation, 
including state symbols.  
 



SC25c Tests for Negative Ions 

 



SC25c Tests for Negative Ions Questions 

 

• Describe how you would test a solution to see if it contained sulphate ions. 
• Some dilute nitric acid is added to a solution, followed by some silver nitrate solution. A 

cream precipitate forms, what does this tell you about the solution? 
• Silver carbonate is an insoluble yellow solid. Suggest an explanation for why dilute acid 

must first be added when testing solutions for halide ions using silver nitrate solution.  



SC26a Choosing Materials  



SC26a Choosing Materials Questions 

• State the typical physical properties of ceramic 
materials. 

• Describe two properties of glazed clay 
ceramics that make them suitable for toilet 
bowls. 

• Describe two properties of glass that make it 
suitable for shower screens . 

• Describe two properties of PVC that make it 
suitable for toilet seats. 



SC26b Composite Materials 



SC26b Composite Materials Questions 

• Explain the meaning of the term ‘composite 
material’. 

• What are the advantages of building a road 
bridge from steel reinforced concrete rather 
than from steel or concrete alone ? 

• Name the reinforcement and matrix in a 
carbon fibre reinforced polymer. 

•   



SC26c Nanoparticles 



SC26c Nanoparticles Questions  

Give three examples of uses of nanoparticles. 
Some socks are treated with anti bacterial silver particles, stopping the socks from 
becoming smelly.  Describe a possible environmental hazard caused by these 
nanoparticles.  
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