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2nd YEAR     CHAPTER 1 
Mendeleev’s Periodic Table 

In 1871, Mendeleev gave first periodic table. He classified the elements on the basis of his periodic law. 

Periodic Law: The properties of the elements are the periodic function of their atomic masses. 

There are eight groups and twelve periods in the Mendeleev’s periodic table. 

Significance of Periodic Table: 

 Systematic study of elements:  By knowing the properties of one element in a group, properties 

of other elements can be guessed so it is useful in studying and remembering the properties of 

large number of elements. 

 Prediction of New Elements: Mendeleev left many vacant spaces for undiscovered elements and 

predict their properties as well. E.g He left vacant spaces for germanium and predict its properties. 

 Correction of Atomic Masses:  He corrected the atomic masse of many elements. He placed  

Indium(In) in group III A instead of VI A. At that time its atomic mass was 76 and its place was in 

group VI after Arsenic. But he corrected its atomic mass 113 and put in group III. 

Demerits/Defects of Mendeleev’s Periodic Table: 

 Against Mendeleev’s Periodic Law:  his periodic law was reversed in order to place the elements 

of similar chemical properties in one group. E.g He placed K(A=39.09) after Ar(A=39.9). 

 Position of Isotopes: there was no position for the isotopes in his periodic table. 

 Position of Lanthanides & Actinides: He placed the lanthanides and actinides with normal 

elements. 

 Dissimilar Elements Placed Together: He placed alkali metals and coinage metals together in a 

group despite of having different properties. 

He placed alkaline earth metals and Zn, Cd, Hg together in a group despite of having different 

properties. 

Q 4: Improvements In Periodic Table: 

 Atomic Number: Elements are arranged in ascending order of their atomic numbers instead of 

atomic mass. 

 Sub-Groups:  Groups in the Mendeleev’s periodic table are divided into sub-groups to separate 

the elements of different properties. E.g Group I is divided into  

I-A for Alkali metals and I-B for coinage metals. 

 Extra Group:  An extra group VIII-A is added on extreme right side of periodic table for noble 

gases. 

 Position of Isotopes:  when elements were placed in ascending order of atomic no. then isotopes 

of an element find same position in periodic table. 

 Position of Lanthanides & Actinides: Lanthanides and actinides were placed at the bottom of 

periodic table. 
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Q: Justify the position of hydrogen at top of group IA, IV A& VII A. 

OR 

Discuss the position of hydrogen over group IA, IV A& VII A. 

 

POSITIONOF HYDROGEN: 

Hydrogen resembles with elements of group I A, IV A and VII A. 

Comparison of Hydrogen with Group IA Elements: (Alkali Metals) 

Similarities: 

1. Both have one electron in valence shell. 

2. Both lose one electron to form cation. 

3. During electrolysis, both are collected at cathode. 

4. Both have strong tendency to combine with halogens. 

5. Both form ionic compounds which ionize in water. 

6. Both show +1 oxidation state. 

Differences: 

1. Hydrogen is non metal whereas group IA elements are metals. 

2. Hydrogen is gas whereas alkali metals are solid. 

3. Hydrogen exist as diatomic molecule and alkali metals as three dimensional lattice. 

4. Hydrogen does not lose electron easily rather it shares electron whereas alkali metals always lose 

electrons. 

5. Hydrogen in ionic compounds form anion whereas alkali metals form cation. 

6. Hydrogen exist in atmosphere whereas alkali metals cannot exist in atmosphere. 

 

Comparison of hydrogen with Group IV A Elements: 

Similarities: 

1. Both have half filled valence shell. 

2. Both combine with other elements to form covalent bond. 

3. Hydrogen and top members of IV A are non metals. 

4. Hydrogen and IV A elements are reducing agent. 

SnO2 + C → Sn + CO2  CuO + H2 → Cu + H2O 

5. Hydrogen and carbon found in organic compounds. 

Differences: 

1. Hydrogen need one electron to complete its valence shell whereas Group IV A need four electrons. 

2. Hydrogen is gas whereas IV A are solid. 

3. Usually Hydrogen form ionic compounds ae well whereas carbon form covalent compounds. 

4. Carbon and silicon form long chains whereas Hydrogen does not. 

5. Carbon combines with more than one element whereas Hydrogen does not. 
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Comparison of hydrogen with Group VIIA Elements: (Halogens) 

Similarities: 

1. Both are non metals. 

2. Hydrogen and top members of VII A  are gases. 

 

3. Both exist as diatomic molecules. i.e H2, F2 

4. Both need one electron in valence shell. 

5. Both form negative ion by gaining electrons. 

6. Both form stable ionic compounds with alkali metals. 

Differences: 

1. Hydrogen loose one electron to form H+ ion whereas halogens cannot. 

2. Hydrogen form stable oxides whereas halogens lack this property. 

3. Hydrogen has one electron whereas halogens have seven electrons in valence shell. 

4. Hydrogen is gas whereas Bromine is liquid and iodine is solid. 

5. Oxidation state of hydrogen is +1or -1 whereas halogens have variable oxidation states. 

Conclusions: 

Hydrogen is a unique element whose properties does not match any group of the periodic table. However 

hydrogen is placed over IA group because 

 Same no. of valence electrons as alkali metals. 

 Hydrogen is monovalent as alkali metals. 

 Hydrogen is collected at cathode during electrolysis like alkali metals. 

 

 

HALIDES 

Binary compounds of halogens with other elements are called halides. 

Types of halides: 

1. Ionic halides 

2. Polymeric halides / Intermediate halides 

3. Covalent halides 

1. IONIC HALIDES: strongly electropositive elements having greater electronegativity 

difference with halogen atoms form ionic halides. E.g the halides of group I-A are purely 

ionic compounds which are high melting point solids. 

For ionic halides, fluorides have maximum lattice energy and melting points due to 

smallest size and highest charge density f fluoride ion. The physical properties of halogens 

are of following order. F > Cl > Br > I  

2. POLYMERIC HALIDES: The halides in which halogen atom acts as bridge between two 

atoms of other elements are called polymeric halides. Less electropositive elements form 

polymeric halides. E.g Be, Al, Ga 

3.  



 

 
 WWW.ENTERTOLEARN.NET 

 

4. COVALENT HALIDES: Elements of group IV-A, V-A VI-A and few members of III-A form 

covalent halides. 

Periodic Trends 

 Along the Period: Covalent character of halides increases along the period due to 

decrease in electronegativity difference between halogen and the bonded atom. As a 

result, polarity of halides also decreases. E.g SiCl4 consist of small molecules which 

are highly polar whereas S2Cl2 are less polar than SiCl4. 

 

Name of 
Compound 

NaCl MgCl2 AlCl3 SiCl4 PCl3 S2Cl2 

Type of 
bond 

Ionic 
Partly 
Ionic 

Partly 
Ionic 

Partly 
Covalent 

Partly 
Covalent 

Partly 
Covalent 

 

 Down the Group: Covalent character of halides increases down the group due to 

decrease in electronegativity difference between halogen and the bonded atom. 

In general, for metals, order of covalent character is as follow. 

Fluorides < Chlorides < Bromides < Iodides 

This order is due to decreasing electronegativity of halogen atom. 

 AlF3 is purely ionic compound having melting point 1290oC and good conductor of 

electricity in fused state. 

 AlI3 is covalent compound having melting point 198oC and non-conductor of electricity. 

TEXT BOOK EXERCISE 

Q 5: How the classification of elements n different blocks helps in understanding their chemistry? 

Blocks in the Periodic Table: Elements of periodic table are classified into four blocks on to basis of last 

electron present in the last orbital. 

i. s-Block Elements: I-A and II-A group elements and Helium are called s-block elements because 

their valence electrons are present in s-orbital. 

ii. p-Block Elements: III-A to VIII-A group elements (except He) are called p-block elements because 

their valence electrons are present in p-orbital. 

iii. d-Block Elements: I-B to VIII-B group elements are called d-block elements because their valence 

electrons are present in d-orbital. 

iv. f-Block Elements: Lanthanides and actinides are called f-block elements because their valence 

electrons are present in f-orbital. 

 

Q 7: why the ionic radii of negative ions are larger than size of parent atom? 

The ionic radii of negative ions are larger than size of parent atom due to following reason 

 Repulsion between valence shell electrons and incoming electron. As a result, valence shell 

expands to minimize repulsion. 
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 Imbalance of proton-electron ratio. As a result, hold of nucleus on valence electron decreases 

hence decreases. For example 

  F + 1e-

72pm

  F-

136pm

 

Q 8: Why ionization energy decreases down the group and increases along period? 

Along Group:  Ionization energy decreases down the group due to 

 Increase in atomic radius 

 Decrease in nuclear attraction 

 Increase in shielding effect 

As a result, removal of electron becomes easier hence ionization energy decreases. 

 

Along Periods: Ionization energy increases across the period due to 

 Decrease in atomic radius 

 Increase in nuclear attraction 

 Shielding effect remains same 

As a result, removal of electron becomes difficult hence ionization energy increases. 

 

Q 9: Why the second value of electron affinity of an element is usually shown with positive sign? 

OR 

The second value of electron affinity of oxygen is shown with positive sign 

Usually elements release energy when first electron is added into them. But when a second electron is 

added in a uni-negative ion, the incoming electron is repelled by the already present electrons. In order to 

overcome this repulsion, energy is absorbed during this process. Thus the formation of di-negative ion 

from uni-negative ion is an endothermic process and its electron affinity is shown by positive sign. 

O + 1e-→ O-1  E.A = -141KJ/mol 

O-1 + 1e-→ O-2  E.A = +780KJ/mol 

Q 10: Why metallic character increases from top to bottom in a group of metals? 

Tendency of an element to lose electron and form a positive ion is called metallic character. 

Trend in a group: From top to bottom in a group, atomic no, increases due to addition of extra shell. 

Moreover shielding effect also increases. Both these factors decrease the effective nuclear charge on 

valence electrons. As it become easier to remove the electron from bigger atom, therefore metallic 

character increase from top to bottom in a group. 

Q 11: Explain the variation in melting point along the short periods. 

Melting points of the elements are the index for the strength og binding forces present between their 

particles. 
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As we move from left to right in period up to group IV A, the no. of binding or valence electrons increases. 

As these elements form three dimensional lattice and greater energy is required to break their 

intramolecular forces and have high melting points. 

In case of group V-A to VIII A elements exist as small, covalent molecules which have very weak 

intermolecular forces. So lesser energy is required to break them. As a result, their melting points are 

extremely low. 

 

Q 12: Why the oxidation states of noble gases is usually zero? 

Oxidation state of an element is directly or indirectly related to the number of its valence electrons or the 

no. of vacancies available in its valence shell. In case of noble gases, their outermost shells are 

completely filled with electrons and have no vacancy is available in their outermost shells. Thus, these 

gases usually show zero oxidation state. That’s why they are often called zero group elements. 

 

Q 13: Why diamond is a non-conductor and graphite is fairly a conductor? 

Diamond is a non-conductor: 

In diamond, unit cell is tetrahedral. Each carbon atom is sp3 hybridized and forms four sigma bonds with 

four other carbon atoms and this trend extends throughout the crystal. All the four electrons of each 

carbon atom are tightly bound in these covalent bonds. As a result, no free electrons are available in 

diamond so it is a non-conductor of heat and electricity. 

 

Graphite is a conductor: 

In graphite, each carbon atom is sp2 hybridized and bonded to three other carbon atoms. So one of its four 

valence electrons is free to move along the layers. Hence, graphite is a conductor parallel to the layers 

and non-conductor perpendicular to layers. 

 

Q 14: Give the brief reason for the following. 

1. d and f block elements are called transition elements. 

d and f block elements are called transition elements because they are located between the s and 

p block elements and their properties are in transition between metallic elements of s-block and 

non-metals of p-block. f-block elements are called inner transition elements. Whereas d-block 

elements are called outer-transition elements. 

 

2. Lanthanide contraction controls the atomic size of elements of 6th and 7th periods. 

The gradual decrease in atomic size of the elements in lanthanide series is significant and is called 

lanthanide contraction. Same decreased in observed in actinide series. This is due to poor 

shielding effect of f subshell which is being gradually filled along the series. The no. of proton is 

increasing but no. of valence electrons are added in f-subshell of inner shells. Due to poor 

shielding effect of electrons in f subshell, increasing no. of protons pull the valence electrons 

strongly. Hence, responsible for the decrease in size. 

 

3. The melting and boiling points of the elements increase from left to right up to the middle of 

s and p block elements and decrease onward. 

Melting and boiling points of elements are the index for the strength of binding forces between their 

atoms and molecules. As we move from left to right in period up to group IV A, the no. of valence 

electrons increasing. As these elements form three dimensional lattice and greater energy is 

required to break attractive forces and have high melting and boiling points. 
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In case of group VA, VI A, VII A and VIII A elements exist as small, covalent molecules which have 

very weak intermolecular force, So lesser energy is required to break them. Hence their melting 

and boiling points are low. 

4. The oxidation states vary in a period but remain almost constant in a group. 

OR 

Oxidation state usually remains the same in the groups. Why? 

 

The oxidation states of an element depends directly or indirectly on the no. of valence electrons or 

the no. of vacancies available in valence shell. 

When we move from left to right in a period, the no. of valence electrons goes on increasing so the 

oxidation state of elements also changes accordingly. But within a group all elements have same 

no. of electrons in their outermost shells. As a result, the oxidation state remains almost constant in 

groups. 

 

5. The hydration energies of the ions are in the following order. Al3+> Mg2+> Na+ 

Hydration energy depends on charge to size ratio i.e charge density of the ion. ions having high 

charge density have greater hydration energy. On moving from left to right in a period, the charge 

of iso-electronic cations increases but their size decreases. As Na+ , Mg2+ and Al3+ belong to the 

same group so same trend is followed in these ions. Al3+being smaller in size have high charge 

density so possess high hydration energy. As a result of this, the order is 

Al3+> Mg2+> Na+ 

 

6. Ionic character of halides decreases from left to right in the period. 

Ionic character of halides depends on the electro negativity difference between halogens and the 

other atoms. 

Elements on the left side of the periodic table (Group I A & II A elements) are highly electropositive 

and elements on right side of periodic table (Group VII A) are highly electronegative. Elements of 

these groups combine to form ionic bond. So moving from left to right in periods, elements become 

less electropositive. Thus electronegative difference reduces and the trend is shifted towards 

covalent halides. 

That’s why NaCl is a pure ionic compound while PCl3 is partly covalent in nature. 

 

7. Alkali metals give ionic hydrides. 

Alkali metals are more electropositive than hydrogen. They have strong tendency to lose electrons 

and form a uni-positive ion. This electron is accepted by hydrogen to form a hydride ion (H-). These 

cations and anions then combine to form ionic bond. That’s why alkali metals give ionic hydrides. 

e.g Na+H-, K+H-. 

 

8. Although both sodium and phosphorus are present in the same period of the periodic table 

yet their oxides are different in nature, Na2O is basic while P2O5 is acidic in character. 

OR 

Na2O is basic while P2O5 is acidic. Why?  

 

Although Na and P belong to same period but their metallic character differs a lot. On moving from 

left to right in a period, the nuclear charge increases due to which the size decreases. This 

increased nuclear charge is responsible for decreasing the metallic character. As a result, Na being 

a metal forms basic oxide as if it yields base in water. 
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Na2O + H2O → 2NaOH 

(Base) 

 While P being a non-metal gives acidic oxide as it yields acid in water. 

P2O5 + 3H2O → 2H3PO4 

 

PAST PAPER QUESTIONS 

1. Give any two resemblances of hydrogen with group IV A. 

 Both have half filled valence shell. 

 Both combine with other elements to form covalent bond. 

 Hydrogen and top members of IV A are non metals. 

 Hydrogen and IV A elements are reducing agent. 

 

2. Name various classes of hydrides? 

According to the nature of bonding, hydrides may be classified into three classes: 

 Ionic hydrides 

 Covalent hydrides 

 Intermediate hydrides 

3. Why ionic radius of positive ion is smaller than its neutral atom? 

A cation is formed by the loss of one or more electron from a neutral atom. The size of cation is 

smaller than its parent atom because: 

 By the loss of electron, shell may loss. 

 Loss electron may result in imbalance in proton electron ratio. Hence electrons are strongly 

attracted by nucleus. 

Na → Na+ + 1e- 

157pm       95pm 

4. Define hydration energy? Give example. 

Hydration Energy: the amount of energy absorb or evolve when one mole of gaseous ions are 

dissolved in water to form infinite dilute solution is called hydration energy. 

For example: hydration energy of H+ ion is -1075 /mol. 

  

5. Give two dissimilarities of hydrogen IA group? 

Differences of Hydrogen from IA group: 

 Hydrogen is non metal whereas group IA elements are metals. 

 Hydrogen is gas whereas alkali metals are solid. 

 Hydrogen exist as diatomic molecule and alkali metals as three dimensional lattice. 

 

6. What is Dobreneer’s law of triads? 

Dobreneer’s law: in 1829, he arranged group of three elements (Triads). 

According to him, the atomic mass of middle element is the average of the atomic mass of 

other two elements of the triad. 
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Triad  

7Li 
23Na 
39K 

The atomic mass of 
Na is 23 which is the 
average of the atomic 
mass of Li(7) and 
K(39). 

 

7. Give similarities of hydrogen with alkali metals. 

 Both have one electron in valence shell. 

 Both lose one electron to form cation. 

 During electrolysis, both are collected at cathode. 

 Both have strong tendency to combine with halogens. 

 

8. Why metals are good conductor? 

Metals are good conductor of electricity because they have loosely bounded electrons which can 

move easily in the solid lattice so they conduct electricity. 

 

9. What are amphoteric oxides? 

Amphoteric oxides: The oxides which show the character of both acid and base are called 

amphoteric oxides. 

They are formed by relatively less electropositive elements i.e Be, Al, Ga etc 

For example: 

 Amphoteric oxides acts as acid when they react with a base. 

BeO + NaOH → Na2BeO2 + H2O 

 Amphoteric oxides act as base when they react with an acid. 

BeO + H2SO4 → BeSO4 + H2O 

 

10. What are ionic hydrides? Give example. 

Ionic Hydrides:  the elements of IA group and II-A group except Be, Mg form ionic hydride. In 

these hdrides, hydrogen is present as hyfride ion (H-). 

For example: NaH, KH, CaH2, BaH2 etc 

 

11. What is meant by shielding effect? 

Shielding Effect: the repulsion between the valence electrons and nucleus due to electrons 

present between them is called shielding effect. 

It increases with the increase in no. of electrons and no. of shells between nucleus and valence 

shell. 

 

12. What are periods and groups? 

Group: The vertical columns in the periodic table are called groups. 

There are eight groups in the periodic table. 

Periods: The horizontal rows in the periodic table are called periods. 

There are seven periods in the periodic table. 
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13. Give two differences of hydrogen from halogens. 

 Hydrogen loose one electron to form H+ ion whereas halogens cannot. 

 Hydrogen form stable oxides whereas halogens lack this property. 

 Hydrogen has one electron whereas halogens have seven electrons in valence shell. 

 

 

LONG QUESTIONS 

1. Explain variation of along period and groups. 

(i) Ionization Energy (ii) Electrical conduction 

2. Write brief note on halides. 

3. Write two similarities and two dissimilarities of hydrogen with IA group elements (Alkali metals). 

4. Write two similarities and two differences of hydrogen with IV A group elements. 

5. Define Mandeleev’s periodic law? Discuss improvements in Mandeleev’s periodic table. 

6. Discuss the position of hydrogen over the elements of VII A group. 

7. Explain periodic trends in the following physical properties. 

a. Electron Affinity b. Ionic Radius 

8. Define ionization energy? Discuss its variation within a group and across the period. 

9. Define group and period. Discuss only 6th period in detail. 

10. Why hydrogen can be placed above halogens? Justify. 

11. Why diamond is non-conductor and graphite is fairly a  good conductor? 

12. Give the periodic trends of ionization energy and electron affinity. 

13. What are hydrides? Classify them on the basis of nature of bonding. Explain only ionic hydride in 

detail. 

14. What are hydrides? How these are classified. Also give their physical properties. 

15. Define ionization energy. Discuss its trends in periods and groups

 


