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 4.3. The structure of the atom 

The Subatomic Particles 

An atom contains three fundamental sub atomic particles: 

 Proton 

 Electron & 

 Neutron. 

The structure of the atom describes how these particles are arranged to make an atom. 

An atom has two regions:  

 Atomic nucleus and  

 Electronic shell (orbits).  

The nucleus of an atom contains neutrons and protons. Electrons revolve in shells around the 

nucleus like planets move around the sun. Each electron is located at a certain distance from the 

nucleus. Almost all the mass of an atom is concentrated in the nucleus. Hence the nucleus is a heavy 

part of an atom. But the nucleus occupies a very small space as compared to the volume occupied 

by the electrons.   

The size of the atom is determined on the size of the electrons. 

 

Figure 4.7 Diagrammatic representation of the atom 

Shells or Orbitsare paths the electrons take as they move around the nucleus.In a given atom 

there are equal number of protons and electrons. 

Relative charge and mass of subatomic particles 

There are two types of electrical charges:  

 Positive and  

 Negative. 



 

 
Dandiiboru school  short note for grade 7th  

Protons;  

 Are tiny positively (+vely) charged particles. 

 Are found in the central part of an atom nucleus.   

 The relative charge is +1. 

 Has a mass of 1.673 × 10–24g . 

 All elements have the same type of protons but different in number. 

Electrons;  

 Are tiny negatively (-vely) charged particles. 

 Are found outside of the nucleus.   

 The relative charge is -1. 

 Has a mass of 9.109 × 10–28 g, its mass is assumed to be negligible or approximately zero. 

 All elements have the same type of electrons but different in number. 

 Are very small size, 2000 times smaller than a proton. 

 Are always available at the surface an atom. When you rub materials together, static 

electricity is observed because of electrons on the surface of the materials. 

Neutrons; 

 Have not any charges (charge less) or neutral particles. 

 Are found in the central part of an atom nucleus.   

 The relative charge is 0, Since an atom has equal number of protons and 

electrons, it is electrically neutral 

 Has a mass of 1.675 × 10–24 g almost equal with the mass of protons. 

 All elements have the same type of neutrons but different in number. 

Table 4.2 Nature and location of sub-atomic particle 

Particle Location  Actual Mass(g) Relative Mass Charge (amu) 

Proton(p+) Nucleus 1.673 × 10–24 1 +1 
Electron (e-)   Shell 9.109 × 10–28 0  -1 
Neutron (n0)   Nucleus 1.675 × 10–24 1   0 

Atomic Number and Mass Number 

Atomic number is the number of protons in the nuclus of an atom. It is symbolized by “Z”. 

Atomic number (Z) = Number of protons 

If an alement is a neutral atom, Z=p+=e- 

Mass numberis the sum of protons and neutrons in an atom. It is symbolized by “A”. 

                                      A= p+ + no 
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Atomic number and mass number are commonly given with the symbol of an element, in 

form look the following representation 

              
        Where ;  A  is mass number                                                                                                                                                  

                                                          Z is atomic number &                                                                                                                      

                                                          X is symbol of element 

Example1. What is the numbers of protons, electrons, neutrons, A & Z of phosphorus,        
   ? 

Answer; A= 31, Z=15, P+=15, e-= 15 & n0=16 

Example 1. What is the numbers of protons, electrons  & neutrons of aluninium,         
   ? 

Answer; Protons= 13, electrons=13, neutrons= 14 

Isotopes  

Isotopes are atoms  of the same element with the same;  

 number of protons  

 atomic number  

 number of electrons  & 

 chemical propertie 

But different in  

  number of neutrons  

 Mass number & 

 Physical properties numbers.  

For example, there are three isotopes of carbon. The first isotope contains 6  

neutrons. The second contains 7 and the third contains 8 neutrons.  

In the designation of isotopes, the mass number is written with a hyphen after the name  

of the element IS  called hyphen notation. For example, the isotopes of carbon with mass numbers 

12, 13 and 14 can be written as Carbon–12, Carbon–13 and Carbon–14 respectively. Alternately 

they can be written as       
           

   &          
  , is called isotopic nuclear composition. 
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The three isotopes of hydrogen have the following common names.  

Hydrogen – 1 or         
   is Protium  

Hydrogen – 2 or         
   is  Deutrium  

Hydrogen – 3 or        
   is Tritium  

The isotopes of an element are not found in nature in equal distribution. Among the  

isotopes of a given element, one of them will be found in greater quantity and others  

in smaller quantity.  

                      Chemistry work sheet for grade 7th  

                  Write the answer for the following questions properly. 

1. Hydrogen has 3 isotopes. These are hydrogen with a mass number 1, 2 and 3. 

      i.   Write the isotopic notation for these isotopes. 

             ii.   How many protons, neutrons and electrons are present in each of these isotopes? 

2. The mass number of chlorine is 35 and its atomic number is 17. Give the number of  

               its protons, electrons and neutrons. 

3. What sub atomic particles are found in the central part of an atom nucleus? 

4. What particles of an atom is determined the mass of an atom? 

5. Write atleast four difference of electron, neutron & proton? 

6. What  are  the  atomic  numbers  and  mass  numbers  of  elements  whose  atoms  are  

made up of  

a.  4 protons, 5 neutrons, 4 electrons; 

b.  14 protons, 14 neutrons, 14 electrons; 

c.  19 protons, 20 neutrons, 19 electrons? 

7. How  many protons, neutrons, and electrons are there in atoms of each of the following  

elements? 

a.  Boron (atomic number 5, mass number 11) 

b.  Fluorine (atomic number 9, mass number 19) 

c.  Argon (atomic number 18, mass number 40) 

 

8. What is isotopes, brief using different supportive examples? 

 


