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Improve your learning 

Q. 1. Newlands proposal the law of octaves. Mendeleeff suggested eight groups 
for elements in his table. How do you explain these observations in terms of 
modern periodic classification? 

Answer : 

Law of octaves in terms of modern periodic table 

i. Law of octaves states that “every eighth element has properties similar to the firsts 
element” 

ii. In modern periodic table, any element of the same period has similar properties. 

iii. For example-Mg and Ca exhibits similar properties as they both belong to same 
group. 

Mendleeff periodic table 

i. He suggested eight groups for elements in his table. 

ii. In modern periodic table, the vertical columns are called groups. There are total 18 
groups present. 

Q. 2. What are the limitations of Mendeleeff’s periodic table? How could the 
modern periodic table overcome the limitations of Mendeleeff’s table? 

Answer : 

Limitations of Mendleeff’s periodic table are: 

i. Certain elements of highest atomic weight precede those with lower atomic weight. 
For example – Tellurium (atomic weight 127.6) precedes iodine (atomic weight 126.9) 

ii. Elements having different properties were placed in the same group. 

iii. Isotopes were discovered long time after Mendeleev put forth the periodic table. As 
isotopes have the same chemical properties but different atomic masses, a challenge 
was posed in placing them in Mendeleev’s periodic table. 



The modern periodic table overcome the limitations of Mendeleeff’s table: 

i. Moseley realized that atomic number is the fundamental property of an element than 
its weight. 

ii. He arranged the elements in the periodic table according to their atomic numbers. 

iii. This arrangement removes the problem of atomic weights. 

iv. In the modern periodic table, isotopes are put together with their elements. 

Q. 3. Define the modem periodic law. Discuss the construction of the long form of 
the periodic table. 

Answer : Modern periodic law states that “the physical and chemical properties of 
elements are the periodic function of their electronic configurations of their atoms”. 

i. The modern periodic table contains horizontal periods 1 to 7. 

ii. Similarly, it contains vertical groups 1 to 18. 

iii. Atomic numbers are indicated on the upper part of the element. 

iv. Two rows are separately placed at the bottom of the periodic table. These are called 
lanthanide series and actinoid series. 

v. There are 118 boxes in the periodic table. 

vi. The whole periodic table is divided into four blocks. 

vii. The left side is s-block, right side is p-block, in the middle there is d-block and the 
lanthanide series and actinoid series form the f-block. 

viii. The first period contains 2 elements. 

ix. The s-block contains alkali and alkaline earth metals. 

x. The p-block contains metals, non-metals and metalloids. 

xi. The d-block contains transition metals. 

Q. 4. Explain how the elements are classified into s, p, d and f- block elements in 
the periodic table and give the advantage of this kind of classification. 

Answer : Classification of elements 



i. The s-block contains alkali metals (period 1) and alkaline earth metals (period 2). 

ii. The p-block (period 13- 18) contains metals, non- metals and metalloids. 

iii. The d-block (period 3-12) contains transition metals. 

iv. The f-block placed separately at the bottom of the table contains lanthanides and 
actinides. 

Q. 5. Given below is the electronic configuration of elements A, B, C, D. 
 

 

Answer : a. A and B are the elements coming within the same period. 

i. As the total no of valence electrons (electrons in the outermost shell) decides the 
period number of the element. 

ii. A (1s2 2s2) and B (1s2 2s2 2p6 3s2) both have two valence electrons. 

Hence, they belong the same period, i.e., second period. 

b. B and C are the elements coming within the same group. 

⇒ As the highest principal quantum(n) number decides the group number of the 
element. 

⇒ In B (1s2 2s2 2p6 3s2) and C (1s2 2s2 2p6 3s2 3p3), 3 is the highest quantum number. 

⇒ Hence B and C belong to the same group, i.e., third group 

c. D is the noble gas element 

⇒ D has atomic number 10. 

⇒ This means 2 in K-shell and 8 in the L-shell which is a complete 

Noble gas configuration. 

d. C belongs to 5th period and 3rd group. 



⇒ C has 5 electrons in the outermost shell (3s2 3p3). Hence it belongs to 5thperiod. 

⇒ In C (1s2 2s2 2p6 3s2 3p3), 3 is the highest quantum number. Hence, it belongs to 
third period. 

Q. 6. Write down the characteristics of the elements having atomic number 17. 
 
Electronic configuration …………………………. 
Period number …………………………. 
Group number …………………………. 
Element family …………………………. 
No. of valence electrons …………………………. 
Valency …………………………. 
Metal or non-Metal …………………………. 

Answer : a. The electronic configuration of the element (Z=17) is: 

1s2 2s2 2p6 3s2 3p5 

b. Period number = 7 

As the element has 7 electrons in the outermost shell (3s2 3p5). Hence, it belongs to 
period 7. 

c. Group number = 3 

In the element (1s2 2s2 2p6 3s2 3p5), 3 is the highest principal quantum number. Hence, 
it belongs to third period. 

d. Element family = p-block element 

The element belongs to group 3 and period 7, this means it is located at the right side of 
the periodic table. Hence, it belongs to p-block family. 

e. Valence electrons = 7 

The element (1s2 2s2 2p6 3s2 3p5) has 7 valence electrons, i.e., electrons in the 
outermost shell (3s2 3p5). 

f. Valency = 1 

The valency is the number of electrons needed to complete the octet. So the element 
(2,8,7) need only one electron to achieve noble gas configuration (2,8,8) 

g. Non-metal 



Q. 7 A. State the number of valence electrons, the group number and the period 
number of each element given in the following table: 
 

 

Answer : 

 

Sulphur 

The atomic number of sulphur = 16 

The electronic configuration of 16S = 1s2 2s2 2p6 3s2 3p4 

⇒ Total number of valence electrons (3s2 3p4) = 6 

⇒ As period number is decided by the valence electrons, thus period number of Sulphur 
= 6 

⇒ In sulphur, 3 is the highest principal quantum number (n=3), thus group number of 
sulphur = 3 

Oxygen 

The atomic number of oxygen = 8 

The electronic configuration of 8O = 1s2 2s2 2p4 



⇒ Total number of valence electrons (2s2 2p4) = 6 

⇒ As period number is decided by the valence electrons, thus period number of oxygen 
= 6 

⇒ In oxygen, 2 is the highest principal quantum number (n=2), thus group number of 
oxygen = 2 

Magnesium 

The atomic number of magnesium = 12 

The electronic configuration of 12Mg = 1s2 2s2 2p6 3s2 

⇒ Total number of valence electrons (3s2) = 2 

⇒ As period number is decided by the valence electrons, thus period number of 
magnesium = 2 

⇒ In magnesium, 3 is the highest principal quantum number (n=3), thus group 
number of magnesium = 3 

Hydrogen 

The atomic number of hydrogen = 1 

The electronic configuration of 1H = 1s1 

⇒ Total number of valence electrons (1s1) = 1 

⇒ As period number is decided by the valence electrons, thus period number of 
hydrogen = 1 

⇒ In hydrogen, 1 is the highest principal quantum number (n=1), thus group number = 1 

Fluorine 

The atomic number of fluorine = 9 

The electronic configuration of 9F = 1s2 2s2 2p5 

⇒ Total number of valence electrons (2s2 2p5) = 7 

⇒ As period number is decided by the valence electrons, thus period number of fluorine 
= 7 



⇒ In fluorine, 2 is the highest principal quantum number (n=2), thus group number of 
fluorine = 2 

Aluminum 

The atomic number of aluminum = 13 

The electronic configuration of 13Al = 1s2 2s2 2p6 3s2 3p1 

⇒ Total number of valence electrons (3s2 3p1) = 3 

⇒ As period number is decided by the valence electrons, thus period number of 
aluminum = 3 

⇒ In aluminum, 3 is the highest principal quantum number (n=3), thus group number of 
aluminum = 3 

Q. 7 B. State whether the following elements belong to a Group (G), Period (P) or 
Neither Group nor Period (N). 
 

 

Answer : 



 

In Li, C, O: 

 

All of three elements belong to same group, i.e., second group 

In Mg, Ca, Ba: 

 

All of three elements belong to same period, i.e., second period 

In Br, Cl, F: 

 



All of three elements belong to same period, i.e., 7th period 

In C, S, Br: 

 

All of three elements do not belong to same period or group 

In Al, Si, Cl: 

 

All of three elements belong to same group, i.e., third group 

In Li, Na, K: 

 

All of three elements belong to same period, i.e., first period 

In C, N, O: 

 

All of three elements belong to same group, i.e., second group 



In K, Ca, Br: 

 

All of three elements belong to same group, i.e., 4th group 

Q. 8. Elements in a group generally possess similar properties, but elements 
along a period have different properties. How do you explain this statement? 

Answer : Elements along a period possess different properties because: 

i. As we from left to right along a period, elements increases by one-unit charge 
between any two successive elements with increase in atomic number. 

ii. Thus, the electronic configuration of valence shell of any element in a given period is 
not same. 

iii. As a result, elements along a period have different properties. 

Q. 9. s - block and p - block elements except 18th group elements are sometimes 
called as `Representative elements' based on their abundant availability in the 
nature. Is it justified? Why? 

Answer :  



 

The elements of s and p-block except noble gas are called as representative elements 
because: 

i. The outer shells of the elements of s and p-block are not completely filled. 

ii. They achieve noble gas configuration by losing or gaining electrons. 

iii. As a result, they are chemically inert active. 

iv. The elements down the group represent have same number of electrons in the 
outermost shell. 

v. They have same electronic configuration. 

vi. Hence, the s and p-block elements are called representative elements. 



Q. 10. Complete the following table using the periodic table. 
 

 

Answer : 

 

Q. 11. Complete the following table using the periodic table. 
 

 



Answer : 

 

Q. 12. The electronic configuration of elements X, Y and Z are given below? 
 
a) X = 2 
b) Y = 2, 6 
c) Z= 2, 8, 2 

i) Which element belongs to second period? 
ii) Which element belongs in second group? 
iii) Which element belongs to 18th group? 

Answer : i) The element ‘Z’ belongs to second period 

Explanation: 

As number of valence electrons decide the period of the element. 

⇒ Element ‘X’ has not any valence electrons. 

⇒ Element ‘Y’ has 6 valence electrons. 

⇒ Element ‘Z’ has 2 valence electrons. 

Thus, element ‘Z’ belongs to second period. 

ii) The element ‘Y’ belongs to second group. 

Explanation: 

As total number of shells present in the element decide the group number. 



⇒ Element ‘X’ has total one shell (2). 

⇒ Element ‘Y’ has total two shells (2,6). 

⇒ Element ‘Z’ has total three shells (2.8,2). 

The element ‘Y’ belongs to second group. 

iii) The element ‘X’ belongs to 18h group. 

Explanation: 

Element ‘X’ belongs to 18th group because it has complete noble gas configuration 
(X=2). This means it is a noble gas which are placed in 18th group. 

Q. 13. Identify the element that has the larger atomic radius in each pair of the 
following and mark it with a symbol (3). 
 
(i) Mg or Ca 
(ii) Li or Cs 
(iii) N or P 
(iv) B or Al 

Answer : 

Note: Atomic radius goes on decreasing as we move from left to right. 
Atomic radius goes on increasing from top to bottom. 

i) Ca has larger atomic radius because as we move from Mg to Ca, the atomic radius 
increases. 

ii) Cs has larger atomic radius because as we move from Li to Cs, the atomic radius 
increases. 

iii) P has larger atomic radius because as we move from N to P, the atomic radius 
increases. 

iv) Al has larger atomic radius because as we move from B to Al, the atomic radius 
increases. 

Q. 14. Identify the element that has the lower Ionization energy in each pair oldie 
following and mark it with a symbol (3). 
 
(i) Mg or Na 
(ii) Li or O 



(iii) Br or F 
(iv) K or Br 

Answer : 

Note: Ionization goes on increasing as we move from left to right. 

Ionization goes on decreasing from top to bottom. 

i) Na has lower ionization energy because as we move from Na to Mg, the ionization 
energy increases. 

ii) Li has lower ionization energy because as we move from Li to O, the ionization 
energy increases. 

iii) F has lower ionization energy because as we move from F to Br, the ionization 
energy decreases. 

iv) K has lower ionization energy because as we move from K to Br, the ionization 
energy increases. 

Q. 15. In period 2, element X is to the right of element Y. Then, find which of the 
elements have: 
 
(i) Low nuclear charge 
(ii) Low atomic size 
(iii) High ionization energy 
(iv) High electro negativity 
(v) More metallic character 

Answer : i) Y has low nuclear charge 

a) The nuclear charge increases from left to right in a period because the atomic 
number increases. 

b) The outer electrons are added in the same valence shell. 

c) As a result, the attraction on the electrons by the nucleus increases as we move from 
left to right. 

d) Thus, Y has low nuclear charge. 

ii) X has low atomic size. 

a) Atomic radius goes on decreasing as we move from left to right. 



b) This is due to increase in attraction by the nucleus on the electrons. 

c) This tends to decrease the size with increase in atomic number. 

d) Thus, X has low nuclear charge. 

iii) X has higher ionization energy. 

Ionization goes on increasing as we move from left to right due to increased nuclear 
charge. Thus, X has higher ionization energy. 

Note: More is the nuclear charge; more is the ionization energy. 

iv) X has higher electronegativity. 

Electronegativity goes on increasing as we move from left to right due to increase in 
attraction between the outer electrons and the nucleus. Thus, X has higher 
electronegativity. 

v) Y has more metallic character 

Metallic character goes on decreasing while going from left to right in a period due to 
increased attraction by the nucleus. Thus, Y has ore metallic character. 

Note: More easily an element loses electrons, higher will be its metallic character 
(electropositive character) 

Q. 16. How does metallic character change when we move 
 
(I) Down a group 
(II) Across a period? 

Answer : Metals have a tendency to lose their valence electrons to form a cation. 

(I) Down a group 

i. As we move from left to right, a new shell gets added. 

ii. The distance between the nucleus and the outer electrons. 

iii. As a result, nuclear charge decreases with increase in atomic number. 

iv. This decreases the force of attraction of electrons by the nucleus. 

v. As a result, the tendency of losing electrons goes on increasing. 



vi. Thus, metallic character increases within a group. 

(II) Across a period 

i. As we move from left to right, nuclear charge increases with increase in atomic 
number. This increase the force of attraction of electrons by the nucleus. 

ii. As a result, the tendency of losing electrons goes on decreasing. 

iii. Thus, metallic character decreases within a period. 

Q. 17. Why was the basis of classification of elements changed from the atomic 
mass to the atomic number? 

Answer : The basis of classification of elements changed from the atomic mass to the 
atomic number is: 

i. Certain elements of height atomic weight precede those with lower atomic weights. 

For example: tellurium precedes iodine 

ii. After knowing atomic numbers of elements, it was recognized that a better way of 
arranging the elements in the periodic table is according to increasing g atomic number. 

iii. The periodic law is changed from atomic weight concepts to atomic number 
concepts. 

Q. 18. What is a periodic property? How do the following properties change in a 
group and period? Explain. 
 
(a) Atomic radius 
(b) Ionization energy 
(c) Electron affinity 
(d) Electro negativity. 
(b) Explain the ionization energy order in the following sets of elements: 
a) Na, Al, Cl b) Li, Be, B 
c) C N, O d) F, Ne, Na c) Be, Mg, Ca 

Answer : Periodic property: The modern periodic table is organized on the basis of 
electronic configuration of the atoms of elements. 

Physical and chemical property of elements are related to their electronic configurations 
particularly the outer shell configuration. 

a. Atomic radius 



Atomic radius goes on decreasing while going from left to right in a period because of 
the following reasons: 

i. Within a period, the atomic number increases one by one as a result nuclear charge 
increases. 

ii. The outer electrons are adding in the same valence shell. 

iii. Due to increased nuclear charge, the attraction of electrons by the nucleus 
increases. 

iv. Therefore, the size of the atom decreases with the increase in atomic number 
(number of protons). 

 

Atomic radius goes on increasing down a group because: 

i. Down a group, the atomic number increases one by one as a result nuclear charge 
increases. 

ii. The outer electrons are adding in a new valence shell. 

iii. Therefore, the distance between the outermost electron (valence electron) and the 
nucleus is also increasing 

iv. Therefore, the size of the atom increases with increase I atomic number. 



 

b) Ionization energy 

Ionization energy goes on increasing as we move from left to right because: 

⇒ The attraction of electrons towards the nucleus increases with increase in atomic 
number. 

⇒ Thus, the electrons are bonded tightly by the nucleus. 

⇒ It becomes difficult to remove electrons. 

⇒ Thus, ionization energy increases. 

Ionization energy goes on increasing as we move from top to bottom because: 

⇒ The outer electrons are adding in a new valence shell. 

⇒ Therefore, the distance between the outermost electron (valence electron) and the 
nucleus is also increasing 

⇒ It becomes easy to remove electrons. 

⇒ Thus, ionization energy decreases. 

c) Electron affinity 

Electron affinity goes on increasing as we move from left to right because: 

⇒ The nuclear charge increases from left to right so it easier to add an electron. 



⇒ Thus, it increases along a period. 

Electron affinity goes on decreasing as we move from top to bottom because: 

⇒ The size of the atom increases. 

⇒ The added electron becomes farther from the nucleus as we move 

⇒ Thus, it decreases as we down in a group. 

d) Electronegativity 

Electronegativity increases along a period because- 

⇒ The atomic radius goes on decreasing as we move from left to right due to which the 
attraction between the outer electrons and nucleus increases. 

Electronegativity decreases along a group because- 

⇒ The atomic radius goes on increasing as we move from top to bottom due to which 
the attraction between the outer electrons and nucleus decreases. 

(b) a) The ionization energy increases as we move from left to right in a period. Thus, 
the ionization energy follows in the given order: 

Na < Al < Cl 

b) The ionization energy increases as we move from left to right in a period. Thus, the 
ionization energy follows in the given order: 

Li < Be < B 

c) The ionization energy increases as we move from left to right in a period. Thus, the 
ionization energy follows in the given order: 

C < N < O 

d) Ionization energy increases as we move from left to right in a period and decreases 
as we move down the group. 

By combining these two facts, the ionization energy follows in the given order: 

Na < F < Ne 

e) Ionization energy decreases as we move down the group. Thus, the ionization 
energy follows in the given order: 



Be > Mg > Ca 

Q. 19. Name two elements that you would expect to have chemical properties 
similar to Mg. What is the basis for your choice? 

Answer : As we know that the elements in a group generally possess similar properties. 

Magnesium (Z=12) belongs to second group. So the two elements, calcium (Z=20) and 
beryllium (Z=4) have similar chemical properties like Mg because these elements also 
belong to second group. 

Q. 21. Using the periodic table, predict the formula of compound formed between 
and element X of group 13 and another element Y of group 16. 

Answer : To predict the formula of a compounds formed, first we will calculate the 
valency of each element. 

Element X of group 13 

Valency = 8-3 = 5 

Element Y of group 16 

Valency = 8-6 = 2 

The formula formed will be: X2Y5 

 

Q. 22. An element X belongs to 3rd period and group 2 of the periodic table. State 
 
(a) The no. of valence electrons 
(b) The valency 
(c) Whether it is metal or a nonmetal. 

Answer : Given: X belongs to 3rd period and second group 

a) As the period number is three (2s2 2p1) thus, the number of valence electron = 1 

b) The valency is total number of electrons in the outermost shell. Thus, its valency is 1. 

c) X is a non-metal 



Q. 23. An element has atomic number 19. Where would you expect this element in 
the periodic table and why? 

Answer : The element has atomic number = 19 

The electronic configuration = 1s2 2s2 2p6 3s2 3p6 4s1 

Number of valence electrons (4s1) = 1 

Period number = 1 

Group number = 4 

This means the element having atomic number 19 belongs to s-block because the 
period number is 1. 

Q. 24. Aluminium does not react with water at room temperature but reacts with 
both dil. HCl and NaOH solution. Verify these statements experimentally. Write 
your observation with chemical equations. From these observations, can we 
conclude that A / is a metalloid? 

Answer : 

Aluminum with water: 

Aluminum does not get affected by water and does not react with it. 

Aluminum with dil.HCl 

When aluminium is dissolved with hydrochloric acid (HCl), it gives aluminum chloride 
and hydrogen gas. 

2Al + 6HCl → 2AlCl3 + 3H2 

Aluminum with NaOH 

When aluminum is treated with NaOH, i.e., a base, it gives sodium aluminate and 
hydrogen gas. 

2Al + 2NaOH → 2NaAlO2 + H2 

Q. 25. Collect the information about reactivity of VIII A group elements (noble 
gases) from intend or from your school library and prepare a report on their 
special character when compared to other elements of periodic table. 

Answer : i. Noble gases (group 18) are located in the far right of the periodic table. 



ii. All the orbitals in the valence shell of the noble gases are completely filled. 

iii. Noble gases neither have a tendency to lose or to gain electrons and hence do not 
enter into chemical combination. 

iv. Thus, they are earlier called “inert gases” as they are exhibit very low chemical 
reactivity. 

v. They have high ionization energies. 

vi. Noble gases have large positive electron gain enthalpies. 

vii. Boiling and melting points of noble gases are very low. 

viii. The noble gases are liquefied with great difficulty. 

ix. These gases are slightly soluble in water. 

Q. 26. Collect information regarding metallic character of elements of 1A group 
and prepare report to support the idea of metallic character increases in a group 
as we move from top to bottom. 

Answer : i. As the elements of IA have low ionization energies, these metals have great 
tendency to lose their outermost electron and thus change into positive ions (cations). 

ii. These elements are therefore said to have strong electropositive character. 

iii. As ionization energy decreases on moving down the group, the electropositive 
character increases on moving down the group from lithium to caesium. 

Q. 27. How do you appreciate the role of electronic configuration of the atoms of 
elements in periodic classification? 

Answer : Electronic configuration 

i. The characteristics of the groups and periods in the modern periodic table are 
because of the electronic configuration of the elements. 

ii. It is the electronic configuration of an element which decides the group and the period 
in which it is to be placed. 

iii. While going from top to bottom within any group, one electronic shell gets added at a 
time. From this we can say that the electronic configuration of the outermost shell is 
characteristic of a particular group. 



Q. 28. Without knowing the electronic configuration of the atoms of elements 
Mendeleff still could arrange the element nearly close to the arrangements in the 
Modern periodic table. How can you appreciate this? 

Answer : 

Mendleeff’s periodic table 

i. He arranged the elements in a systematic order of their increasing atomic masses. 

ii. He also discovered law which stated that “the physical and chemical properties of the 
elements are periodic function of their atomic masses. 

iii. There are eight vertical columns called as groups. 

iv. The horizontal rows in table called as periods. 

v. Based on the arrangement, he believed that some new elements would be 
discovered definitely. 

vi. He predicted the properties of these elements in advance. 

vii. After the elements were discovered, his predicted properties were almost the same 
as observed properties. 

viii. It was the extraordinary thinking of Mendleeff that made the chemist to accept the 
periodic table. 

Q. 29. Comment on the position of hydrogen in periodic table. 

Answer : 

Position of hydrogen 

i. Hydrogen shows similarity with halogens (group VII). For example, the molecular 
formula of hydrogen is H2 while the molecular formulae of fluorine and chlorine are F 
and Cl2, respectively. 

ii. In the same way, there is a similarity in the chemical properties of hydrogen and alkali 
metals (group). 

iii. There is a similarity in the molecular formulae of the compounds of hydrogen alkali 
metals (Na, K, etc.) formed with chlorine and oxygen. 



iv. On considering the above properties, it cannot be decided whether the correct 
position of hydrogen is in the group of alkali metals (group I) or in the group of halogens 
(group VII). 

v. So to place the hydrogen, it was placed in group 1 without any proper conclusion. 

Q. 30. How the position of elements in the periodic table helps you predict its 
chemical properties? Explain with an example. 

Answer : 

Position of elements in the periodic table gives a prediction of: 

i. Ionization energy of the element. 

ii. Electron affinity of the element 

iii. Metallic and non-metallic properties. 

iv. Electronegativity 

For example: An element having atomic number = 9 

Its group number is 2 and period number is 2. 

This means the element belongs to non-metals. 


