
 

 

 

 

 

MATTER 

Matter is defined as anything that occupies space, possesses mass and the presence of which 

can be felt by anyone or more of our five senses. 

Examples are clothes, iron, plastics, wood, water, milk, petrol, etc. 

 

ELEMENTS 

An element is usually defined as the simplest form of a pure substance with definite physical 

and chemical properties and which can neither be broken into nor built from simpler 

substances by any chemical or physical method. 

Or 

An element is defined as a pure substance that contains only one kind of atoms. 

Therefore, atom is the smallest particle of an element that can take part in a chemical 

reaction. Atoms combine to form a molecule. 
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COMPOUNDS 

Compounds are pure substances containing more than one kind of elements or atoms. 

Examples – Carbon dioxide, Sulphur dioxide, sulphuric acid, nitric acid, hydrochloric acid, 

etc. 

MIXTURE 

A material containing two or more substances (elements or compounds) in any proportion is 

called a mixture. The properties of a mixture are the properties of its constituents. A mixture 

can be separated into its constituents by simple physical methods. 

DIFFERENCE BETWEEN COMPOUNDS    



AND MIXTURES 

 

Compounds 

 

 

Mixtures 

1.Compounds are pure substances. 1.Mixtures are impure substances. 

2. They are made up of two or more elements 

combined chemically 

2. They are made up of two or more 

substances mixed physically. 

3. The constituents of a compound are present 

in a fixed ratio. 

3. The constituents of a mixture are present 

in varying ratios. 

4. Compounds have fixed properties. For 

example, a particular compound will have fixed 

temperatures at which it melts and boils. 

4. Mixtures do not have fixed properties. 

Their properties depend on the nature of 

their components and the ratios in which 

they are combined. 

5. A compound can have properties different 

from its constituents, as a new substance is 

formed when the constituents are chemically 

combined. 

5. In mixtures, no new substance is formed. 

The properties of a mixture are the same as 

the properties of its constituents. 

6. The constituents of a compound can be 

separated only by chemical methods. 

6. The constituents of a mixture can be 

separated easily by physical methods. 

 

CHEMICAL FORMULA 

Chemical formulae are used to describe the types of atoms and their numbers in an element or 

a compound. For example, ‘H’ represents one atom of hydrogen and ‘O’ represents one atom 

of oxygen. if we want to represent two atoms of hydrogen, instead of writing H—H, we write 

H2. The subscript ‘2’ means that two atoms of the element hydrogen have joined together to 

form a molecule. A subscript is only used when more than one atom is being represented. 

 

 



CHEMICAL CHANGE 

A change in which one or more new substances are formed is called as a chemical change. 

Usually a chemical change involves a chemical reaction, which forms new products.  

Example : Rusting of Iron, or burning wood. 

 

 

DIFFERENT TYPES OF CHEMICAL REACTIONS 

1) Combination Reaction 

Reactions in which two or more reactants combine to form one product are called 

Combination Reactions. 

A general combination reaction can be represented by the chemical equation given here: 

A + B → AB 

Examples: 

When magnesium is burnt in the air (oxygen), magnesium oxide is formed. In this reaction, 

magnesium is combined with oxygen. 

Mg(s) + O2(g) → 2MgO(s) 

Magnesium + Oxygen → Magnesium Oxide 

When carbon is burnt in oxygen (air), carbon dioxide is formed. In this reaction, carbon is 

combined with oxygen. 

C (s) + O2(g) → CO2(g) 

Carbon + Oxygen → Carbon dioxide 

2) Decomposition Reaction 

  

Reactions in which one compound decomposes in two or more compounds or elements are 

known as Decomposition Reaction. A decomposition reaction is just the opposite of 

combination reaction. 

A general decomposition reaction can be represented as follows : 

AB → A + B 

Examples: 

When calcium carbonate is heated, it decomposes into calcium oxide and carbon dioxide. 

CaCO3(s) heat−→− CaO(s) + CO2(g) 

Calcium carbonate → Calcium oxide + Carbon dioxide 



When ferric hydroxide is heated, it decomposes into ferric oxide and water 

2Fe(OH)3(s) △→ Fe2O3(s) + 3H2O(l) 

3)Displacement Reaction 

 

The chemical reactions in which a more reactive element displaces a less reactive element 

from a compound is known as Displacement Reactions. Displacement reactions are also 

known as Substitution Reaction or Single Displacement/ replacement reactions. 

A general displacement reaction can be represented by using a chemical equation as follows : 

A + BC → AC + B 

Displacement reaction takes place only when ‘A’ is more reactive than B. If ‘B’ is more 

reactive than ‘A’, then ‘A’ will not displace ‘C’ from ‘BC’ and reaction will not be taking 

place. 

Examples: 

When zinc reacts with hydrochloric acid, it gives hydrogen gas and zinc chloride. 

Zn(s) + 2HCl(aq) → ZnCl2(aq) + H2(g) 

When zinc reacts with copper sulphate, it forms zinc sulphate and copper metal. 

Zn(s) + CuSO4(aq) → ZnSO4(aq) + Cu(s) 

4) Precipitation Reaction 

A chemical reaction that involves the formation of an insoluble product (precipitate; solid) 

is called Precipitation reaction. 

The reactants are soluble, but the product formed would be insoluble and separates out as a 

solid. 

Example of precipitation reactions is the chemical reaction between potassium chloride and 

silver nitrate, in which solid silver chloride is precipitated out. This is the insoluble salt 

formed as a product of the precipitation reaction. The chemical equation for this precipitation 

reaction is provided below. 

AgNO3(aqueous) + KCl(aqueous) —–AgCl(precipitate) + KNO3(aqueous) 

The other example of a precipitation reaction is the reaction between calcium chloride and 

potassium hydroxide, resulting in the formation of an insoluble salt Called calcium 

hydroxide. The chemical equation for this reaction is below- 

2KOH(aqueous) + CaCl2(aqueous)—-Ca(OH)2(aqueous) + 2KCl(aqueous) 

 

CHARACTERISTICS OF CHEMICAL REACTIONS 

Evolution of gas 

Some chemical reactions are characterised by the evolution of gas. 

For example when zinc granules react with dilutes  Sulphuric acid then bubbles of hydrogen 

gas are produced. 

 

https://byjus.com/chemistry/chemical-reactions/


Formation of a Precipitate 

Some chemical reactions are characterised by the formation of a precipitate. The insoluble 

substance is called precipitate which settles down at the bottom of the container. 

For example, when potassium iodide solution is added to a solution of lead nitrate then a 

yellow precipitate of lead iodide is formed. 

 

Change in Color 

Some chemical reactions are characterised by a change in color. 

For example when citric acid reacts with potassium permanganate solution then the purple 

color of potassium permanganate solution disappears. 

 

Change in State 

Some chemical reactions are characterised by a change in state 

For example when vaccine is burned in the form of a vaccine dull then water and carbon 

dioxide are formed. Here,wax is a solid, water is a liquid whereas carbon dioxide is a gas. 

This means that during the combustion reaction of wax the physical state changes from solid 

to liquid and gas. 

 

Change in Energy 

All reactions are accompanied by energy changes energy usually in the form of heat is either 

given out a or absorbed in the reaction. 

The reactions in which energy is released are called  exothermic Reaction. Example is 

formation of water from hydrogen and gas. 

The reactions in which energy is absorbed are called endothermic reactions. Example is 

dissolution of ammonium chloride in water. 

RUSTING 

Rusting of iron is the formation of brown layer on iron substances which exposed to moist 

air (which contains oxygen and water) a brown flaky layer is formed on their surface. This 

brown layer of iron is hydrated iron oxide or rust. It is a chemical and irreversible change. 

Iron  +  Oxygen  +  Water                        Iron Oxide (rust) 

The two essential conditions for rusting is oxygen and water. Iron kept in dry and non humid 

air cannot undergo rusting. Rusting is an undesirable change because it damages iron and 

steel objects and slowly destroys them. 

Rusting can be prevented by the following ways:- 

1. Iron surface can be coated with the layers of oil or grease or paint which prevents 

exposure of iron to air and water. This kind of protection is called barrier protection. 

2. The process of coating a thin layer of other metals which are more resistant to air and 

moisture like zinc or chromium on the surface of iron articles by passing electric 

current is called galvanisation. 



CRYSTALLISATION 

Crystallization is a process by which a pure soluble substance separates out in the form of 

crystals from its hot and saturated solution on cooling. 

The process is employed in the separation of pure common salt from the impure common salt 

obtained from sea. Similarly, it is used to obtain pure nitre from impure nitre (KNO3) pure 

copper sulphate (CuSO4), from its impure sample and pure alum (phitkari) from the impure 

alum. 

Separation of pure copper sulphate from impure sample: 

10 g of impure sample of copper sulphate, containing sand particles or dirt particles an 

impurity is taken in a beaker. This sample is dissolved in minimum amount of water. The 

impurities are filtered and the clear copper sulphate solution is collected in a china dish. The 

china dish containing copper sulphate solution is placed over sand bath. 

When sand is heated in an iron vessel by placing it over a tripod stand, this arrangement is 

called sand bath. 

The solution is allowed to evaporate, so that more than half of the volume of water 

evaporates. The solution is now saturated at higher temperature. The china dish is removed 

from the sand bath and covered with filter paper. The copper sulphate solution in it is allowed 

to cool for 24 hours. After 24 hours blue crystals of copper sulphate are separated out. The 

crystals are filtered and dried in the folds of filter paper. 
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