
Students' Learning Outcomes 

After studying this chapter, students will be able to:

04 Structure of 
an Atom

● Show the arrangement of electrons in K, L and 

M shells of elements. 

● Draw the atomic structures of first eighteen 

elements in the Periodic Table.

● Explain that the Periodic Table is a way to 

organize elements in a systematic order.

● Recognize periods and groups in the Periodic 

Table.

● Describe and draw the structure of an atom in 

terms of electrons, protons and neutrons.

● Describe how an atom is electrically neutral.

● Differentiate between atomic number and 

mass number.

● Determine the atomic number and mass 

number of elements on the basis of the 

number of protons, electrons and neutrons.
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 Atom 
An atom is the smallest particle of an element that can take part in a chemical reaction. Atoms of a 

particular element are alike but they are different from the atoms of other elements. 

Structure of an atom

The major part of an atom is empty. Its central part is called 

nucleus. Modern research on atomic structure shows that it 

consists of a number of smaller particles, the most important of 

which are (Figure 4.1):

 · Proton · Electron · Neutron Figure 4.1 Structure of helium atom
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(i)  Proton

Protons are the positively charged particles present in the nucleus of an atom. A proton carries a 

unit positive charge on it.  

(ii)  Electron

Electrons are the negatively charged particles revolving around the nucleus of an atom in different 

orbits. An electron carries a unit negative charge on it.  

(iii) Neutron

Neutrons are the neutral particles. They have no charge on them. They are also present in the 

nucleus of an atom. 

Protons, electrons and neutrons are known as the fundamental particles of an atom. The number 

of protons present in the nucleus of an atom is equal to the number of electrons present around 

the nucleus. It means that the number of positive charges is equal the number of negative charges 

present there. The atom is therefore, electrically neutral particle.

Symbol

One or two letters from the English or Latin name of an element used to represent its one atom is 

called symbol. Usually the first capital letter of the name of the element is used as symbol. If there 

are two letters in the symbol, the first is capital and the second is small. For example, H is the 

symbol of hydrogen and Na is the symbol of sodium taken from its Latin name (Natrium). 

Atomic number (Z)

The number of protons present in an atom of an element is called atomic number of that element.  

It is denoted as Z. All the atoms of an element have the same number of protons. 

Mass number (A)

The total number of protons plus neutrons present in an atom of an element is called mass 

number of that element. It is denoted as A.  

Recall what you have learnt:
We have learnt as under: 
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• Examine the structures shown below:

Activity 4.1 Assessment

+

–

Hydrogen atom

–

–

Helium atom

+
+

Lithium atom

–

–

+

+
+

–

• Record your observation in the chart given below:

Name of element Symbol Atomic Number (Z) Mass number (A)

Activity 4.2 Assessment

• Find out and write the number of protons, electrons and neutrons in the atoms of the following elements:

Name of element Symbol Mass 
Number (A)

No. of 
protons

No. of 
electrons

No. of 
neutrons

Atomic 
Number (Z)

Oxygen

Magnesium

Phosphorus

Potassium

O

Mg

P

K

8

12

15

19

16

24

31

39

Mathematically we can write:

         Mass number  = Number of protons + Number of neutrons  

                                  A  = Z   +   Nnmber of neutrons.  

            Number of neutrons   =  A  –  Z

We can find the number of protons, electrons and neutrons in an atom of an element by knowing 

its atomic number and mass number.  For example atomic number of phosphorus is 15 and its 

mass number is 31.  Since atomic number is the number of protons present in an atom, it means 

that: 

The number of protons in phosphorus atom  = 15  

We know that, in an atom, the number of protons is equal to the number of electrons.

Hence, the number of electrons in phosphorus atom = 15  

Mass number = Number of protons + Number of neutrons

 A =  Z + Number of neutrons.  

Number of neutrons =  A – Z 

Number of neutrons in phosphorus atom  =  31 – 15  =  16



4.1  ATOM – AS A NEUTRAL PARTICLE
We have learnt about charge and that like charges repel each 

other and opposite charges attract each other. The number of 

positively charged protons present in an atom is equal to the 

number of negatively charged electrons present there. It means 

that the total positive charge on an atom (due to protons) is 

equal to the total negative charge on it (due to electrons). The 

equal amounts of positive and negative charges cancel the effect 

of each other. An atom is therefore electrically neutral particle 

(Figure 4.2). 

4.2  SHELLS OR ORBITS 
Areas around the nucleus of an atom where electrons are found are known as shells or orbits. First, 

second, third and fourth shells are named as K, L, M and N respectively. An integer ‘n’ is used to 

describe the position of these shells around the nucleus of an atom. For the first K shell n = 1, for 

the second L shell n = 2, for the third M shell n = 3 and for the fourth N shell n = 4. The maximum 

number of electrons which each shell can accommodate can be determined by using the formula 

2n² Table (4.1).

       Figure 4.2 Neon atom

  Shell       Value of n    Name of the shell Maximum of number of electrons = 2n² 

 First  

Second 

Third  

Fourth  

1

2

3

4

K   

L   

M   

N   

2n²   = 2 x 1²   = 2 x 1   =    2

2n²   = 2 x 2²   = 2 x 4   =    8

2n²   = 2 x 3²   = 2 x 9   =  18

2n²   = 2 x 4²   = 2 x 16 =  32

Table 4.1 electrons in different shells around an atom
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In this chapter we will learn about:

• Atom – An electrically neutral particle

• Energy levels or shells 

• Distribution of electrons in K, L and M shells 

• Atomic structures of first 18 elements

• Periodic Table

InformativeAa
BbCc

• The symbol of an element is used to represent one atom of that element. 

• Atomic number given on the symbol of an element in the Periodic Table indicates the number of protons 

present in one atom of that element. 

• The number of electrons present in an atom is equal to the number of protons. 
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4.3  ATOMIC STRUCTURES OF FIRST 18 ELEMENTS
Atomic structures of first eighteen (18) elements of the Periodic Table are shown as follows:



49

Figure 4.3 The Periodic Table of Elements 
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Activity4.3

Complete the structures of the given atoms by filling electrons in different shells.

Oxygen atom (Z = 8, A = 16)Carbon atom (Z = 6, A=12)

P=8
N=8

 

Mini Exercise

Ÿ Draw diagrams of atomic structures of the following atoms:

(a) Magnesium  (Z = 12, A = 24)   (b) Aluminum  (Z = 13, A= 27)

(c) Silicon  (Z = 14, A = 28)   (d) Phosphorus  (Z = 15, A = 31)

(e) Sulphur   (Z= 16, A = 32)

4.4  PERIODIC TABLE
Scientists have arranged the elements in a table called the Periodic Table (Figure 4.3).  Elements in 

the Periodic Table are arranged on the basis of their properties and arrangement of electrons 

around the nuclei in their atoms. Elements kept in columns (groups) have same number of 

electrons in their outermost shells. They have similar properties. In the rows (periods) from left to 

right, elements are arranged in an order of increasing atomic numbers. 
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4.4.1 Periods

Horizontal rows of elements in the Periodic Table are called periods. Table 4.2 given below shows 

the number of elements kept in different periods of the Periodic Table based on an order of their 

increasing atomic numbers. 

Table 4.2 Different Periods of the Periodic Table

Period No. Name of the Period Number of Elements Range of Atomic Numbers

st1 Short Period 2 1 to 2

nd2 Normal Period 8 3 to 10

rd 3 Normal Period 8 11 to 18

th 4 Long Period 18 19 to 36

th5  Long Period 18 37 to 54

th6  Very Long Period 32 55 to 86

th7  Very Long Period 32 87 to 118*

4.4.2  Groups

Columns of the Periodic Table are called groups. There are eighteen groups in the Periodic Table. 

Groups are numbered on the basis of number of electrons in the outermost shells or valence shells 

of their atoms. For example, each element of group 1 contains one electron in the outermost shell 

or valence shell of its atoms. Each element of group 2 contains two electrons in the outermost shell 

or valence shell of its atoms. 

Groups 1 and 2 and 13 to 17 contain normal elements. Groups 3 to 12 contain transition elements. 

The elements of group 18 are called noble gases. Table 4.3 below shows distribution of different 

families of elements in groups 1 to 18. 

Table 4.3 Different Groups of the Periodic Table

Group No. Number electrons in valence shell Family name of elements

1 1 Alkali metals

2 2 Alkaline earth metals

3 to 12 Transition metals
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13 3 Boron family

14 4 Carbon family

15 5 Nitrogen family

16 6 Oxygen family

17 7 Halogen family

18 8 Noble gases

• An atom is the smallest particle of an element that can take part in a chemical reaction.

• Electrons, protons and neutrons are the fundamental particles of an atom. 

• Protons and neutrons are located in the central part of an atom called nucleus, whereas, 

electrons are found around the nucleus in different shells. 

• The number of protons present in the nucleus of an atom is equal to the number of electrons 

found around the nucleus in different shells. 

• The number of protons present in the nucleus of an atom of an element is called atomic 

number of that element. 

• Total number of protons and neutrons present in the nucleus of the atom of an element is 

called mass number of that element. 

• The areas around the nucleus of an atom where electrons are found are known as shells. 

• First, second, third and fourth shells are named as K, L, M and N shells. 

• An integer 'n' is used to describe the position of a shell around the nucleus of an atom. 

• The maximum number of electrons which a shell can accommodate can be determined by  the 

formula 2n². 

• Scientists have arranged the elements in a table called the Periodic Table.  

• Elements in the Periodic Table are arranged on the basis of their properties and arrangement 

of electrons around the nuclei of their atoms.

KEY POINTS

• Carbon, hydrogen, oxygen, nitrogen, phosphorus and calcium are the six elements which contribute about      

99 % of our body mass.  

Do you know?
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QUESTIONS
4.1     Encircle the correct option.  

 1. An element with fifteen protons in its atomic nucleus has atomic number: 

  a. 5   b. 10  c. 15  d.  20

 2. The central part of an atom is called:

  a. electron   b. proton c. neutron .  nucleus

 3. Letter K is used to express the -------- shell around the nucleus of an atom.
st nd rd th

  a.  1     b. 2    c. 3    d.  4  

 4. The total number of electrons which M shell can accommodate: 

  a. 2   b. 8  c.  18  d.  32 

 5. The particle of an atom having negative charge on it:

  a. electron  b. proton c.  neutron d.  nucleus

 6. Atomic number of element present in period 2 and group 15 of the Periodic 

Table:  

  a.  4  b. 5  c.  6  d.  7

 7. How many periods are there in the Periodic Table? 

  a. five  b. six  c.  seven  d.  eight

 8. Formula showing maximum number of electrons in a shell: 

  a. n²  b. 2n²  c.  3n²  d.  4n²

 9. The mass of an atom is almost due to the: 

  a. electrons b. protons c.  neutrons d.  nucleus

 10. The particles of an element having different mass numbers:

  a. protons b. neutrons c.  atoms  d.  isotopes

4.2 Write short answers.

 1.  What is atom? 

 2.  Define element. 

 3.  What type of charge is present on neutron?   

 4.  What do you mean by atomic number?

 5.  What is mass number?

4.3 Constructed Response Questions

 1.  Oxygen is a non-metallic element.  

  (a) What is atomic number of oxygen?
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  (b) In which group of the Periodic Table, oxygen is located?

  (c) In which period of the Periodic Table, oxygen is located?

  (d) How many electrons are required by oxygen atom to complete its valence 

shell

2.  Sodium is a metallic element. 

  (a) What is symbol of sodium?

  (b) What is atomic number of sodium?

  (c) What is the period number of sodium in Periodic Table?

  (d) What is the group number of sodium in Periodic Table?

  (e) Name the family of metals, sodium belongs to.  

3.  Name the members of the following families in the Periodic Table:

  (a) Alkali metals

  (b) Alkaline earth metals

  (c) Halogens

  (d) Nobel gases

4.  Name the element having the same period number and group number. 

5.  What does Al indicate?

6.  Why do H and Be exist as atoms while He and Ne as molecules?

7.  What does electronic configuration mean?

8.  What is the difference between an atom and isotope?

4.4 Investigate the isotopes and their uses.

4.5 Project

 1.  Draw the atomic structures of sodium and magnesium having atomic number 11 

and 12 respectively.

 2.  Draw the atomic structures of chlorine and argon having atomic number 17 and 18. 

13

27
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