
MODULE-21 

TRENDS IN THE MODERN PERIODIC TABLE 

Valency is defined as the number of electrons an atom requires to lose, gain, or share in order 
to complete its valence shell to attain the stable noble gas configuration.  

The electrons present in the outermost shell (valence shell) of an atom are known as valence 
electrons.  

Therefore, on moving across a period, from left to right, the valency first increases 
somewhere till the middle and then decreases. And, on moving down in a group valency 
remains the same. 

For example:- 

                                       

Atomic Radius: The atomic radius is usually considered as the distance from the centre of 
the nucleus to the outermost shell i.e., to a point where the electron density is effectively zero. 

Across the period i.e., from left to right: Atomic radius decreases 

Down the group i.e., from top to bottom: Atomic radius increases 

Reason: Across the period, the effective nuclear charge increases. This is due to the fact that 
the number of electrons increase (in the same subshell), increasing the number of protons in 
the nucleus. This pulls the valence shell of electrons in an atom towards itself, thus 
decreasing the atomic radius. But as we move down the group, the number of orbits keeps on 
increasing along with the number of protons. The space required to accommodate the extra 
orbits takes prevalence and therefore the atomic size increases. 

                                  

Ionisation energy: It is the energy required to remove the most loosely bound electron from 
the valence shell of an isolated neutral gaseous atom. 



Across the period i.e., from left to right: Ionisation energy increases 

Down the group i.e., from top to bottom: Ionisation energy decreases 

Reason: Across the period, the effective nuclear charge increases. This causes the atomic 
radius to decrease, thus getting the valence shell closer to the nucleus. This makes it difficult 
to remove electrons. But as we move down the group, the number of orbits keeps on 
increasing along with the number of electrons. The distance from the nucleus coupled with 
the interference of the electron between the nucleus and the valence shell renders the valence 
electrons weakly bound to the nucleus. 

Electronegativity: The tendency of an atom to attract a bonding pair (hared pair) of electron 
towards itself in a molecule of a compound is called electronegativity. 

Across the period i.e., from left to right: Electronegativity increases 

Down the group i.e., from top to bottom: Electronegativity decreases 

Reason: Across the period, the effective nuclear charge increases, thus decreasing the atomic 
radius. This favours the increase in electronegativity of elements across the period. But as we 
move down the group, the number of orbits keeps on increasing and therefore the atomic size 
increases and the electronegativity decreases. 

Metallic character: It is defined as the tendency of an atom to lose electrons. 

Non-metallic character: It is defined as the tendency of an atom to gain electrons. 

Across the period i.e., from left to right: Metallic character decreases and non-metallic 
character increases. 

Down the group i.e., from top to bottom: Metallic character increases and non-metallic 
character decreases. 

Reason: The elements to the left of the periodic table have a tendency of losing electrons 
easily as compared to those to the right. As we move from left to right of the period, the 
electrons of the outer shell experience greater pull of the nucleus. This greater force of 
attraction is because the effective nuclear charge increases and the size of the atom decreases 
from left to right. Thus, electrons of the elements to the right of the table do not lose electrons 
easily so are non-metallic in nature. 

As we move down the group the number of shells increases. This causes the effective nuclear 
charge to decrease due to the outer shells being further away: in effect the atomic size 
increases. The electrons of the outermost shell experience less nuclear attraction and so can 
lose electrons easily thus showing increased metallic character. 

 

 



Effective nuclear charge (Zeff): 

The nuclear charge experienced by the outermost electrons of an atom. The actual nuclear 
charge minus the effects of shielding due to inner-shell electrons. OR 

The measure of attractive force between nucleus and valence electrons. 

Zeff = Z- e‾inner shells 

Where, Z = atomic number and e‾inner shells represents number of electrons in the inner shells 
(except the valence electrons)  

How to calculate Zeff? 

Let us calculate the effective nuclear charge of sodium atom. The atomic number of sodium 
atom is 11 and the number of electrons in the inner shells [except valence electron(s)] is 10. 
Therefore, Zeff for sodium atom will be 11 - 10 = +1. 

Now, let us also calculate the Zeff for magnesium atom. Mg (Z = 12) and number of electrons 
in the inner shells [except valence electron(s)] = 10. Therefore, Zeff for magnesium atom will 
be 12 - 10 = +2. 

So, Zeff of Mg is greater than Na. 

Zeff trends: Zeff increases from left to right across period and it remains the same on moving 
from top to bottom in a group. 

Shielding effect: Electrons present in the inner filled shells/orbits between the nucleus and 
valence electrons shield the valence electrons somewhat from the effect of protons in the 
nucleus (also called screening effect). 

The electron shielding effect mainly applies to the valence electrons. Electrons found in the 
inner orbits will shield the attractive force from the nucleus. 

More the number of electrons in an atom, further the distance of valence electrons from the 
nucleus and greater the decrease in attraction. 

PREDICTING POSITION OF SOME ELEMENTS IN THE PERIODIC TABLE: 

GROUP NUMBER: Number of valence electrons decides the group number. If the number of 
valence electron is less than 3, then group number will be the number of valence electrons. If 
the number of valence electron is greater than or equal to 3, the group number is given by 
adding 10 (Group 3 to 12) to the number of valence electrons. 

PERIOD NUMBER: In the electronic configuration, the highest outer main shell decides the 
period number. 

 



ELEMENT ATOMIC 
NUMBER 

ELECTRONIC 
CONFIGURATION 

VALENCE 
ELECTRONS 

HIGHEST 
OUTER 
MAIN 
SHELL 

GROUP 
NUMBER 

PERIOD 
NUMBER 

K(1) L(2) M(3) N(4) 
Sodium 11 2 8 1  1 Third (M) 1 3 
Fluorine 9 2 7   7 Second 

(L) 
17 2 

Calcium 20 2 8 8 2 2 Fourth 
(N) 

2 4 

Sulphur 16 2 8 6  6 Third (M) 16 3 
Carbon 6 2 4   4 Second 

(L) 
14 2 

Argon 18 2 8 8  8 Third (M) 18 3 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



MODULE-21 

TRENDS IN THE MODERN PERIODIC TABLE 

Some textual questions solved: 

1) (a) What property do all elements in the same column of the Periodic Table as boron have 
in common? 
 
(a) All the elements in the same column as boron have the same number of valence electrons 
(3). Hence, they all have valency equal to 3. 
 
(b) What property do all elements in the same column of the Periodic Table as fluorine have 
in common? 
 
(b) All the elements in the same column as fluorine have the same number of valence 
electrons (7). Hence, they all have valency equal to 1. 
 
2) Nitrogen (atomic number 7) and phosphorus (atomic number 15) belong to group 15 
of the Periodic Table. Write the electronic configuration of these two elements. Which of 
these will be more electronegative? Why? 
 
Nitrogen (Z = 7) 2 5 and Phosphorus (Z = 15) 2 8 5 
 
Nitrogen is more electronegative than phosphorus. On moving down a group, the number 
of shell increases. Therefore, the valence electrons move away from the nucleus and the 
effective nuclear charge decreases. This causes the decrease in the tendency to attract electron 
and hence electronegativity decreases. 
 
3) How does the electronic configuration of an atom relate to its position in the Modern 
Periodic Table? 
In the modern periodic table, atoms with similar electronic configurations are placed in the 
same column. In a group, the number of valence electrons remains the same. Elements across 
a period show an increase in the number of valence electrons. 
 
4) In the Modern Periodic Table, calcium (atomic number 20) is surrounded by elements with 
atomic numbers 12, 19, 21, and 38. Which of these have physical and chemical properties 
resembling calcium? 
The element with atomic number 12 has same chemical properties as that of calcium. This is 
because both of them have same number of valence electrons (2). 
 
5) Compare and contrast the arrangement of elements in Mendeleev’s periodic Table 
and the Modern Periodic Table. 
 

Mendeleev’s periodic table Modern periodic table 
Elements are arranged in the increasing order 
of their atomic masses. 

Elements are arranged in the increasing order 
of their atomic numbers. 

There are a total of 7 groups (columns) and 6 
periods (rows). 

There are a total of 18 groups (columns) and 
7 periods (rows). 



Elements having similar properties were 
placed directly under one another. 

Elements having the same valence shell are 
present in the same period while elements 
having the same number of valence electrons 
are present in the same group. 

No distinguishing positions for metals and 
non-metals. 

Metals are present at the left hand side of the 
periodic table whereas non-metals are present 
at the right hand side. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 


