
Elements (National 4, but a basic understanding is required for National 5) 

Everything in the world is made from about 100 different elements 

Elements are the simplest type of substance. 

An element contains only ONE type of atom.   

All elements have a chemical symbol.  The 1st letter is always a capital and if the symbol 

contains another letter it is always a small letter.   

In the Periodic Table, the chemical elements are arranged in order of increasing atomic 

number. 

The periodic table can be divided into periods (horizontal rows) and groups (vertical 

columns).  

 

Elements in the same vertical column (group) have similar chemical properties (they 

react in the same way). 

The elements in group 1 are known as alkali metals.  They react rapidly (very fast) with 

water, producing an alkaline solution and hydrogen gas.  The metals become more 

reactive as you go down the group. 

The elements in group 7 are known as halogens.  Fluorine and chlorine are gases.  

Bromine is one of only two liquid elements.  Iodine is solid.  They exist as diatomic 

molecules - they have two atoms in each molecule.  As you go down the group the 

halogens become less reactive. 



The elements in group 0 are known as noble gases.  They are very unreactive and exist 

as individual atoms (monatomic). 

The transition metals are elements that are found between groups 2 and 3.  Well known 

examples are iron, copper and gold.  They are generally quite dense (heavy) and many 

form brightly coloured compounds. 

Metals and Non-metals 

 

To the left of the zigzag line are the metals and on the right hand side of the zigzag 

line are the non-metals.  The only exception is hydrogen which is a non-metal. 

 

Compounds 

When elements combine or join together new substances are formed. These substances 

are called compounds. 

 

A compound is a substance with 2 or more elements chemically joined together. 

Naming Compounds: 

The element which is found furthest to the left in the Periodic Table is named first, 

e.g. Sodium Chloride / Carbon Dioxide 

If the name ends in “IDE’, there is usually 2 elements in the compound (except if it’s 

something like sodium hydroxide which has 3 elements sodium, hydrogen and oxygen). 

If the compound’s name ends in ATE or ITE, the compound contains 2 elements plus 

oxygen.  



Sometimes the name of the compound gives information about the formula of that 

compound.  Prefixes give the number of atoms of certain elements in each molecule. 

Prefix Number of atoms 

Mono One 

Di Two 

Tri Three 

Tetra Four 

Penta Five 

hexa Six 

Example – Carbon monoxide contains one carbon atom joined to one oxygen atom, so it 

has the formula CO. 

 

Mixtures 

Mixtures are where 2 or more substances are present but are not chemically joined.  

These can be easily separated by filtration, distillation, evaporation or chromatography 

(separating colours). 

Air is a mixture of gases (around 79% nitrogen, around 20% oxygen and about 1% other 

gases) 

Crude oil is a mixture of different hydrocarbons 

 

Solutions 

Solute – the substance which is dissolved in the solvent 

Solvent – the liquid which does the dissolving 

Solution - a solution is made when a solid (solute) is dissolved in a liquid (solvent). 

Dilute solution = lots of solvent : little solute 

Concentrated solution = little solvent : lots of solute 

Saturated solution = no more solute can be dissolved in the solvent.   

 

 



Identifying Chemical Changes 

A new substance is always formed in a chemical reaction.  This can be identified by: 

 a change in appearance 

 effervescence (a gas being given off) (Bubbles can be seen) 

 a solid (precipitate) forming 

 an energy (temperature) change 

 light or sound being given off 

 

Every chemical reaction involves a change in energy. During the reaction, bonds inside 

the substances that are reacting together must be broken and new chemical bonds 

must be formed in the products that are being made. There are two different types of 

energy change that can take place.  

 

Energy Changes 

Exothermic reaction – a reaction in which energy is given out, usually in the form of 

heat.  The reaction gets hotter.  The temperature would rise. 

 

 

 

Endothermic reaction – a reaction in which energy is taken in.  The reaction gets colder.  

There is a drop in temperature.   

 

 

Carbohydrates (National 4) 

 

Contain carbon, hydrogen and oxygen but the H:O ratio is 2:1 as in water, eg. 

Glucose is C6H12O6, Maltose is C12H22O11. 

Source of energy through respiration. 

Glucose undergoes condensation polymerisation           starch 

Starch undergoes hydrolysis by enzymes (digestion) or by heating with acid      

                                 maltose               glucose 

Test for starch: iodine turns from brown to blue/black. 

Test for Reducing sugars: Benedict’’s solution turns from blue to 

orange/brick red. 

 

All common carbohydrates except starch and sucrose react with Benedict’’s 

solution. 

 

Sucrose is the only common carbohydrate to give negative results with both 

tests. 

 

Energy from Fuels 

 

 

 

                                           E   =   c m ΔT 

E   = energy change (in kJ) 

c   = the specific heat capacity of water, 4.18 kJ kg-1 °C-1 

m   = the mass of water (in kg) 

ΔT = temperature change of the water (in °C) 

 

Energy per mole  =    E 

                                 N 

  

Where N is the number of moles of fuel calculated using the mass of 

fuel burned. 
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