
 
Science Spring Term 1 

Section A: Vocabulary  Section B: Section C:  

 addition 
polymerisation 

A type of polymerisation in 
which the monomers add on 
to each other and no small 
molecules are eliminated. 

Alkanes and alkenes 
Alkanes and alkenes are two homologous series. Alkanes 
contain only single bonds between carbon atoms, alkenes 
contain at least one double bond between two carbon 
atoms. They are named using an international system 
(IUPAC) based on the number of carbon atoms in the 
chain. 
The double bond in the alkenes means they are 
unsaturated and results in many of the alkenes’ 
properties.  
Isomers. 
Functional group isomers are where the molecule is the 
same but, for alkenes, carbon-carbon the double bond is 
between different atoms. 

 
Reactions of alkanes and alkenes 
Both alkanes and alkenes can be combusted to produce 
carbon dioxide and water in complete combustion or 
carbon monoxide and soot in incomplete combustion. 
 
To test for an alkene, we use bromine water which will 
change from orange to colourless if an alkene is present. 
The alkene reacts in an addition reaction to produce 1,2-
dibromoethane when starting ethene. 

 

 
 
 

 
 

 biodegradable 
A substance that can be 

broken down by 
microorganisms. 

addition 
reaction 

A reaction in which reactants 
combine to form one larger 
product molecule and no 

other products. 

alcohols 
An homologous series of 

compounds that contain the –
OH functional group. 

alkane 

A series of compounds 
containing carbon and 

hydrogen atoms only, in which 
all the covalent bonds 

between the carbon atoms 
are single. 

anaerobic 
respiration 

A type of respiration that does 
not need oxygen. 

carboxylic 
acids 

An homologous series of 
compounds that contain the –

COOH functional group. 



 

condensation 
polymerisation 

A reaction in which monomers 
join together to form a 

polymer and eliminate a small 
molecule, such as water. 

 
 
 
 
Alcohols 
Alcohols are another homologous series. They have the 
functional group -OH and end their name ends in -anol. 
Their general formula is CnH2n+1OH 
Alcohols will react with sodium metal, the longer the 
carbon chain, the slower the reaction. Alcohols have many 
uses including as fuels and solvents in medicine, varnishes 
and cosmetics. 
 
Producing alcohol 
Alcohol is produced through the fermentation of sugars 
when added to yeast and water. 

Glucose  ethanol + carbon dioxide 
The temperature and pH need to be balanced to allow the 
enzymes in the yeast to work at their optimum. Yeast will 
only produce ethanol in an absence of oxygen, anaerobic 
respiration. 
Higher percentage of ethanol (over 14%) can be achieved 
by using fractional distillation. This boils off the ethanol at 
78oC and then condensing the vapour. 
 
Investigating fuels 
Different fuels, including alcohols contain different stores 
of energy which can be transferred when combusted. 
Method to investigate the energy transferred: 

 
 

 

 

cracked 

A chemical reaction in which 
large alkane molecules are 

split into two or more smaller 
alkanes and alkenes. 

ester link 
This link is present in all 
polyester molecules. It 

consists of −COO−. 

ethanoic acid 

The carboxylic acid that 
contains two carbon atoms 

and is the main acid in 
vinegar. 

fermentation 
Anaerobic respiration 

occurring in microorganisms. 

functional 
group 

An atom or group of atoms in 
a molecule that is mainly 

responsible for the molecule’s 
chemical reactions and 

properties. 

homologous 
series 

A series of compounds that fit 
a general formula, have 

similar chemical properties, 
display a trend in physical 

properties and differ in 
structure by a number of –

CH2– units. 



 

incinerated This occurs when a substance 
is burned. 

A. Set up equipment 
B. Record mass of burner with fuel in 
C. Record temperature of water in flask 
D. Light burner and stop after an increase of 40oC 
E. Extinguish burner and reweigh the burner 
F. Calculate the mass of fuel used for a 1oC increase 

in temperature. 
Carboxylic acids 
If a bottle of wine is left open, the ethanol will oxidise to 
ethanoic acid (vinegar). Carboxylic acids are another 
homologous series with general formula CnH2n+1COOH and 
can be recognised by the -COOH group 

 
As acids, they: 

- form solutions with pH <7 
- React with metals to form salt and hydrogen gas 
- React with bases to form salt and water 
- React with carbonates to form salt, water and 

carbon dioxide 
Salts formed, ethanoic acid forms ethanoate salts, 
propanoic acid forms propanoate salts. 
 
Polymers 
Polymers are formed when many single alkene monomer 
molecules react to form a long repeating chain. 
Ethene form poly(ethene) or polythene 
Propene forms poly(propene) 

Example equation:   

 

 
 

 

isomers 

Molecules with the same 
molecular formula but 

different arrangements of 
atoms. 

monomer 
A small molecule used to 

make a polymer. 

naturally 
occurring 
polymer 

A substance that exists 
naturally as a polymer in 

plants, animals etc., such as 
DNA, starch and proteins. 

nucleotides 
The monomers that make up 
nucleic acids such as DNA. 

organic 
compound 

A compound that has a 
central framework of carbon 
atoms onto which hydrogen 

and other atoms are attached. 
Methane (CH4) is organic but 

carbon dioxide is not 
(because it contains no 

hydrogen atoms). 

oxidation 

A reaction in which oxygen 
atoms become bonded to a 
substance or a reaction in 
which electrons are lost by 

atoms or molecules. 



 

oxidising 
agent 

A substance that causes 
another substance to be 
oxidised in an oxidation 

reaction. 

Natural polymers 
DNA, starch and protein are naturally occurring polymers, 
they are made from small repeating units. 
Starch from glucose protein from amino acids and DNA 
from nucleotides. 
 
Use of polymers  
The properties of polymers affect and explain their uses. In 
general, polymers are: 

- Flexible/can be shaped 
- Cheap to make 
- Shatter resistant 
- Good insulators or heat and electricity 

 
Condensation polymerisation 
In condensation polymerisation, a small molecule, often 
water is produced when the monomers form the polymer. 
Carboxylic acids react to form molecules called esters; 
these are recognised by this group of atoms: 

 
 
If a molecule has two of the carboxylic acid or alcohol 
groups at the end of the carbon chain, they can react to 
form a polyester. 
The yellow shows the ester bond. 
 
Issues with polymers 
Synthetic polymers are non-biodegradable so they will not 
break down naturally. Where a polymer cannot be 
recycled, it can be incinerated but this produces large 
amounts of carbon dioxide and other toxic substances. 
There can be trouble when sorting polymers for recycling. 

 

 
 
 
 
 
 
 

 
 
 
 

 
 

 

polyester 
This is a polymer that 

contains large numbers of 
ester links. 

polymer 

A long-chain molecule made 
by joining many smaller 
molecules (monomers) 

together. 

polymerisation 

A reaction in which a large 
number of small molecules 
(monomers) join together to 
form a long chain molecule 

(polymer). 

renewable 
source 

Source of raw materials that 
will not run out. 

repeating unit 
The part of a polymer that can 

be repeated many times to 
form the polymer chain. 

saturated 
A molecule that contains only 

single bonds between the 
carbon atoms in a chain. 

synthetic 
polymer 

A polymer that is 
manufactured in a laboratory 

or factory. 

 


