
 

http://jsunilclasses.weebly.com Page 1 
 

   J S U N I L  T U T O R I A L  
        P U N J A B I  C O L O N Y  G A L I  0 1  

      Language of Chemistry 

Symbol 

The symbol of an element is a short way of representing an element.   Symbols can be formed as follows:   1) By 
using the first letter of the English name of the element. 

      

2) By using the first and second letters of the English name of the element.  

      

 3) By using the first letter and any other prominent sounding letter of the English name of the element.   

   

4) By using the first letter of the Latin name of the element.   Example: Potassium - Kalium - K.   5) By using the 
first and the second letter of the Latin name of the element, Sodium- Natrium- Na. 

     

 6) By using the first and any other prominent sounding letter of the Latin name.   

   

  If the symbol 
has only one letter of the alphabet like in H, O, K, etc., it must be a capital letter. If it has 2 letters, the first is 
always a capital letter, while the second is always a small letter.   Examples: Na, Cr, Mn etc.   
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What Does A Symbol Represent?    

A symbol represents one atom of an element.   Example: H stands for one atom of hydrogen.   However, if a 
symbol has a subscript and a superscript, as given along side, then more in formation can be derived from it. 

           

The subscript 11 shows that one atom of sodium has 11 protons and 11 electrons in it or 11 positively charged, 
and 11 negatively charged particles and also that the net charge of the atom is NIL.   The distribution of the 11 
electrons around the nucleus can be found out as: 2,8,1…. i.e., 2 in the first orbit,8 in the second orbit and 1 in its 
third orbit. This distribution also tells us that it is a metal, and that its valency is + 1.   The superscript 23, shows 
that the atom contains 23 dense particles in the nucleus of the atom. The superscript also allows us to calculate 
the number of neutrons in an atom; this is done by subtracting the subscript from the superscript i.e., 23 - 11=12. 

     Chemical Formula 

The chemical formula of a substance is the symbolic representation of the actual number of atoms present in one 
molecule of that substance.   Example 1: Formula of one molecule of oxygen is O2. It shows that one molecule of 
oxygen is made up of 2 atoms of it.   Example 2: Formula of one molecule of water is H2O. It shows that one 
molecule of water is made up of 2 atoms of hydrogen and one atom of oxygen.   Example 3: Formula of one 
molecule of sulphuric acid is H2SO4. It shows that one molecule of sulphuric acid is made up of 2 atoms of 
hydrogen, 1 atom of sulphur and 4 atoms of oxygen. 

     Valency 

Valency is the combining capacity of an atom. It is equal to the number of electrons the atom loses, or 
gains or shares when it combines with one or more atoms.   Depending on whether the atom loses, gains 
or shares electrons, the valency may be positive or negative or neutral respectively.   Example: Valency 
of sodium is + 1, because it can lose one electron. It is represented as Na+. Valency of oxygen may be - 2 
if it accepts 2 electrons i.e., O2-.   If two or more atoms combine by sharing electrons i.e., not losing or 
gaining electrons, then the valency numbers are neither positive nor negative. In the case of carbon 
dioxide, carbon and oxygen atoms, do not, lose or gain electrons, and their valencies are 4 and 2 
respectively.   Certain atoms exhibit different kinds of valencies. This is because such elements can loose 
more than one electron from their outer most shell depending on the available conditions. When such 
atoms exhibit variable valency, the name of the atom with the lower valency ends as -ous, and the one 
with the higher valency, ends as -ic.   
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Lower Valency Higher 
 
    
 

  Atoms with 
Lower Valency Higher 
variable valencies have their symbols same but are named differently.   Example 1: Copper (Cu) has a 
variable valency of 1 and 2. It is shown as Cu+ and Cu++. Cu+ is read as Cuprous and Cu++ is read as 
Cupric.   Example 2: Ferrous (Fe++) and Ferric (Fe+++).   Example 3: Plumbous (Pb++) and Plumbic 
(Pb++++).   
    
Variable valencies are also represented, using the symbols along with the respective valency number in 
roman numerals in bracket.    

         
Atoms also combine in a group when the atoms of different elements combine in a group they are called 
radicals. They behave as a single unit and the valency of radicals is the overall net charge of the group. 
The radicals maintain their identity in the chemical changes but are incapable of independent existence.   

  

Radicals Formulae 

  Hydroxide - OH-   Sulphate - SO4
-   Nitrate - NO3

-      

 Positive Radicals  
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  Negative Radicals  

     

 

Table of Symbols, Atomic Number and Relative Atomic Masses  
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 (i) The number of protons or electrons in an atom constitutes its atomic number.    

(ii) The relative atomic mass of an element is the mass of its atom expressed in atomic mass unit, which 
is exactly 1/12th the mass of one atom of carbon-12.    

Framing of Formulae of compounds with the Help of Valency    

A compound is a substance formed by the combination of atoms of two or more elements.  

To be able to frame formulae, one should be thorough with the valencies.   

 1) Frame the formula of the compound formed when sodium and chlorine combine.   Write down the 
symbol of sodium and chlorine and draw a short line next to each as shown. The short lines represent the 

valency (just the number and not the charge) of each atom.      

Connect each valency, with the valency of the other.      

Now there are no free valencies. So the formula is NaCl.    

2) Frame the formula of the compound formed when calcium and chlorine combine.    

Write down the symbol of calcium and chlorine, and draw 2 small lines next to calcium (valency= 2) and 

1 small the next to chlorine.      

Join the valencies of calcium with that of chlorine.      

Here one valency of calcium is free. So take one more chlorine.     

 Join them.      

So we get the formula CaCl2.    

3) Similarly, frame the formula of the compound formed between aluminium and chlorine. (Al, valency= 
3, Cl, valency = 1).   Draw 3 small lines next to aluminium (valency= 3) and 1 small the next to chlorine. 

Here two valency of aluminium is free. So take two more chlorine and join them.      

4) Formula of compound formed between magnesium (valency = 2) and nitrogen (valency = 3).    
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Draw 2 lines next to Mg and 3 lines next to N.      

Connect 2 valencies of Mg with 2 of the 3 valencies of N, as shown.      

Now N has 1 valency free. So take one more Mg, and join one valency of Mg to the free valency of N.   

  That leaves Mg with 1 free valency. So take another N.      

That leaves N with 2 free valencies. So take one more Mg.     

 Now all the valencies are connected. So we get the formula Mg3N2.    

  

 Now this formula can be derived by an easier method. The valency of Mg = 2 and that of   N = 3 and the 
formula is Mg3N2. So the number of magnesium atoms is equal to the valency of Nitrogen (3), and the 
number of nitrogen atoms is equal is equal to the valency of Mg (2). So, to frame this formula, write Mg 
and N and write their respective valencies just above them as: 

Then place 3 near Mg and 2 near N. In other words, interchange their valency numbers.   

 More Examples:   

      

    

    

    

 

      Names of Compounds 

Binary compounds   Binary compounds are compounds containing only two elements. If one of the two is a metal 
(or ammonium), then the suffix - ide, is added to the non-metal atom.  
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NaCl - Sodium chloride   CaO - Calcium oxide   AlN - Aluminium nitride   
   

If atoms of two elements form more than one type of compound, then, the prefix mono, di, tri, tetra, penta, etc. 
are used, to show the number of atoms in the compound.   

  

 Dinitrogen monoxide - N2O   Mononitrogen monoxide - NO   Dinitrogen trioxide - N2O3   Mononitrogen dioxide - 
NO2   Dinitrogen Pentoxide - N2O5   

   

Ternary compounds   Ternary compounds are compounds, which contain atoms of three elements. If one of 
them is a metal, it is used first and if oxygen is present along with another non-metal, then the suffix - ate is 
added to part of the name of the other non-metal.   Example: KClO3 - Potassium chlorate.   This suffix is used, if it 
is the only compound formed of the three elements. If there is one more compound formed by the same 
elements, but with a lesser number of oxygen, then instead of the suffix - ate, suffix - ite is used.   Example: KClO2 

- Potassium chlorite.   If a third compound is formed, with still lesser number of oxygen atoms, then, it is called - 
hypo chlorite.   Example: KClO - Potassium hypochlorite. 

    

 

 

 

 

 

 

 

 

 

 

 

 

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com
http://www.novapdf.com


 

http://jsunilclasses.weebly.com Page 11 
 

    

   

In the case of -AlO2, -ZnO2 and -PbO2, the metals being amphoteric, they behave as non-metals.   
   

Binary acids   All acids contain hydrogen. Binary acids contain only two elements one of which is hydrogen. They 
are named as Hydro, and then the name of the non-metal with the suffix - ic is added.   

   

HCl - Hydrochloric acid   HBr - Hydrobromic acid   Hl - Hydroiodic acid    

   

Non - binary acids   They contain more than 2 kinds of atoms. The term 'hydro' is not used.   Instead, the name is 
based on the second element in the formula.   

   

H2SO4 - Sulphuric acid   
   

If the same elements form two acids, then the one containing greater number of oxygen atoms gets the suffix - ic 
at the end, and the one containing less oxygen atoms gets the suffix - ous.    

 

     Chemical Equation 

A chemical equation is a "balanced account of a chemical transaction." In any chemical transaction or reaction, 
the number of atoms of all the participating elements will remain proportionately constant before and after the 
reaction (The Law of Conservation of Mass).   In a chemical equation, the formulae of the reactants and products 
are used. Reactants are substance(s) that undergo the chemical reaction. The products are the substances 

produced during the chemical reaction. The reactants and products are connected by an arrow ( ). The arrow 
may be read as "to yield" or "to form" or "to give". The reactants are placed on the left side of the arrow and the 
products on the right side. The different reactants as well as products are connected by a plus sign (+).   To be 
able to write a chemical equation, you must know the reactants, products, and their chemical formulae.   Initially, 
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write the word equation, and below it, write the molecular equation.   Example 1:   

     

This is an unbalanced equation, because, in the reactant side, there are 2 atoms of oxygen, but on the product 
side, there is only one atom of oxygen. Since the number of atoms of all the participating elements should remain 
proportionately constant before and after the reaction, add 2 in front of H2O, to make the number of oxygen 

atoms equal to 2.      

Now there are 4 hydrogen on the right side, but only 2 on the left side. So add 2, in front of H2, to make it equal 

to 4 i.e.,     

 Now it is balanced.   Example 2:   

   

   

On the right side, there are 2 atoms of chlorine and 2 atoms of hydrogen. So add 2 in front of HCl.  

     

To Check  

          

Example 3: 

        

The number of oxygen atoms on the reactant side is (3 x 2 = 6) is an even number, where as, on the product side 
(1+ 2 + 2 = 5) is an odd number. Make it into an even number, by adding 2 in front of PbO. (Remember, we 
cannot place 2 between Pb and O, such as Pb2O, or 2 after PbO, such as PbO2). If you want to double the oxygen, 
double the whole molecule. 
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So if you add 2 in front of PbO, you must add 2 in front of Pb(NO3)2, also. So it will be   

   

Now on the left side, there are 4 atoms of N. So add 4 in front of NO2. So it will be   

   

There are 12 atoms of O on both the sides.    The equation is now balanced.   Example 4:   

   

Whenever H2O is present on any side, the number of hydrogen on both the sides should be an even number (2 
atoms of hydrogen in water). If there are 4H2O, then 4 x 2 = 8 hydrogen atoms. If there are 7H2O, then 7 x 2 = 14 

hydrogen atoms i.e., all are even numbers).    On the reactant side, there must be an even number in front of 
HCl. (What that number is, we will see later). As a result, the number of chlorine atoms will also be even. But on 
the product side, the number of chlorine atoms is odd (i.e., KCl = 1, MnCl2= 2, Cl2 = 2. i.e., 1 + 2 + 2 = 5). The only 
odd number of chlorine atoms is in KCl. So let us change it into the simplest even number possible i.e., 2.   

   

Since number of K atoms in 2 KCl = 2, place 2 in front of KMnO4.   

   

In 2 KMnO4, there are 2 K, 2 Mn, and 8 O. So add these numbers in front of K, Mn and O, (K is already done).   

   

If there are 8 H2O on the product side, there should be 16 H (8 x 2) on the reactants side.   

   

Now the only unbalanced one is  Chlorine. On the left hand side, there are 16 Cl. On the right hand side, there 
are 2 Cl in 2 KCl + 4 Cl in 2 MnCl2, making total of 6(2 + 4). So 10 more Cl are to be accounted. So place 5 in front 
of Cl2 to make it 10 (5 x 2).   

      

It is not possible to discuss all equations here. You will expertise in writing reactions by repeated practice and 
help from your teacher.    
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Limitation of a chemical equation  

 It does not mention the state of the substances. So (s) for solid, (l) for liquid, (g) for gas and (vap) for vapor may 
be added.    

The reaction may or may not be complete. Equation does not reveal it.   

 It does not give any information regarding the speed of the reaction.    

It does not give the concentration of the substances. In some cases, terms like diluted and concentrated may be 
added.    

It does not give the conditions of temperature, pressure, catalyst, etc. This is overcome by mentioning these 
above or below the arrow e.g.,  

    

It does not give any idea about color changes, which has to be mentioned separately.   

   

It does not give any indication regarding the production or absorption of heat. This is mentioned separately.   

     

Some reactions are reversible. They are represented by or .   
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