CHAPTER NO 05
CHEMICAL BONDING
Q1. Define chemical bond. Also write types of chemical bond.

CHEMICAL BOND:
“The force which holds atoms together in a molecule or compound is called chemical bond”.
OR
“The attractive force which binds atoms together is called chemical bond”.

TYPES OF CHEMICAL BOND:
There are three types of chemical bond.
i. Ionic bond / Electrovalent bond
bond/dative bond

ii. Covalent bond

iii. Co-ordinate covalent

Q2. Define ionic bond. Define the formation of ionic bond in different compounds.

IONIC BOND (ELECTROVALENT BOND):
“The chemical bond which is formed by the complete transfer of electron is called by ionic bond.”

FORMATION OF IONIC BOND IN SODIUM CHLORIDE (NaCl):
Sodium chloride is an ionic compound which is formed by completely transfer of electrons.
The atomic number of sodium is 11, so it has 1 electron in its outer most shell and has tendency to
lose its one electron.
Na

Na++1e2 , 8, 1

2, 8

The atomic number of Chlorine is 17, so it has seven electrons in its outer most shell and has
tendency to gain one electron.
Cl + 1e2, 8, 7

Cl2, 8, 8

When these oppositely charged ions Na+ and Cl- come closer to each other, an attractive force is
produce between these ions. The attraction that binds Na+ and Cl- together is called ionic or
electrovalent bond and the compound (NaCl) is called electrovalent or ionic compound.
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FORMATION OF IONIC BOND IN MAGNESIUM OXIDE (MgO):
Magnesium Oxide is also an ionic compound which is formed by completely transfer of
electron. The magnesium atom has two electrons in its outer most shell. If these two electrons are
lost, (Mg) will become Mg+2 ion and the oxygen atom gains these two electron to complete its outer
most shell and become O-2 ion. These two oppositely charged ions (Mg+2) (O-2) form ionic bond
because of attractive force.
Mg+2 O-2

Mg+2 O-2 (S)

Formation of Magnesium oxide

Q3. Write down the characteristics of ionic compounds:

CHARACTERISTICS OF IONIC COMPOUNDS:
i. Physical State:
They are solid and crystalline at room temperature.

ii. Melting and Boiling point:
They have high melting and boiling point due to strong electrostatic force.
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iii. Solubility:
They are soluble in polar solvents (H2O, NH3) but in soluble in non-polar solvents (C6H6, CCl4)

iv. Conductivity:
They are good conductor of electricity in molten state or in aqueous solution.

v. Density:
They have high densities.

Q4. Define covalent bond. Also define its types with example.

COVALENT BOND:
“A bond which is formed by mutual sharing of electrons is called Covalent Bond”.

TYPES OF COVALENT BOND:
There are three types of covalent bond.
i. Single Covalent Bond

ii. Double Covalent Bond

iii. Tripple Covalent Bond

SINGLE COVALNENT BOND:
“A covalent bond which is formed by mutual sharing of one electron is called Single Covalent Bond”.
It is denoted by single short line (

).

Example:
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DOUBLE COVALENT BOND:
“A covalent bond which is formed by mutual sharing of two electrons is called Double Covalent Bond”.
It is denoted by two short lines(

).

Example:

TRIPPLE COVALENT BOND:
“A covalent bond which is formed by mutual sharing of three electrons is called triple Covalent Bond.”
It is denoted by three short lines (

)

Example:

Q5. Write down the characteristics of covalent compounds.

CHARACTERISTICS OF COVALENT COMPOUNDS:
i. Physical State:
Covalent compounds are gasses, liquid soft solid at room temperature.

ii. Melting and Boiling Point:
They have low melting and boiling point due to weak electrostatic force.

iii. Conductivity:
They are bad conductor of electricity except polar covalent compounds.
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iv. Solubility:
They are soluble in non-polar solvent (C6H6, CCl4) but they are insoluble in polar solvents (H2O,
NH3)

v. Density:
They have low densities.

Q6. Define Co-ordinate covalent bond with examples:

CO-ORDINATE COVALENT BOND ( DATIVE BOND):
“A bond which is formed by one sided sharing of lone pair of electron is called Co-ordinate
Covalent Bond or dative Bond”.

Example 01:
In the formation of ammonium chloride (NH4Cl), from ammonia (NH3) and hydrogen chloride
(HCl), the nitrogen atom of ammonia is surrounded by bonding pairs and a lone pair of electron.
Nitrogen of ammonia has one lone pair of electron so, ammonia (NH3) acts as donor of an electron
pair and hydrogen ion (H+) of hydrogen chloride accept the lone pair from ammonia to form the
molecule of ammonium chloride (NH4Cl) and acts as acceptor.
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Example 02:
Another example of co-ordinate covalent bond is the formation of hydronium ion (H3O+)
form water molecular and hydrogen ion (H+), in which the oxygen atom of water acts as donor and
hydrogen ion (H+), as acceptor.

Q7. Write down the differences between ionic compound and covalent compound.

IONIC COMPOUND

COVALENT COMPOUND
Physical state

They are solid and crystalline at room
temperature

They are gases, liquid and soft solid at room
temperature

Melting and boiling point
They have high melting and boiling point

They have low melting and boiling point

Solubility
They are soluble in polar solvents (H2O, NH3)

They are soluble in non-polar solvents (C6H6,
CCl4)

Conductivity
They are good conductor of heat and electricity

They are bad conductor of heat and electricity

Density
They have high densities
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Q8. Write down the differences between ionic bond and covalent bond.

IONIC BOND

COVALENT BOND
Definition

Ionic bond is formed by the complete transfer of
electrons

Covalent bond is formed by mutual sharing of
electrons

Formation
They are always formed between two dissimilar
elements

They are may be formed between similar or
dissimilar elements

Nature
Covalent bond may be polar or non-polar in
nature

Ionic bond is always polar in nature

Q9. Write down the differences between covalent bond and co-ordinate covalent bond.
COVALENT BOND

CO-ORDINATE COVALENT BOND
Definition

A covalent bond which is formed by mutual
sharing of electron

A co-ordinate covalent bond is formed by one
sided sharing of electrons

Indication
It is indicated by short lines ( - , =)

It is indicated by an arrow (

)

Nature
Covalent bond may be polar or non-polar in
nature

Co-ordinate covalent bond is always polar in
nature

Example
HCl, O2, N2, C2, H2, CO2

NH4+, H3O+, NH4Cl

Q10. Define polar and non-polar covalent bond with example.

POLAR COVALENT BOND:
“A covalent bond which is formed between two different elements is called Polar Covalent Bond”.
Example:
HCl,

H+ᵟ

Cl-ᵟ

HF,

H+ᵟ

F -ᵟ

NON-POLAR COVALENT BOND:
“A Covalent bond which is formed between two same elements is called Non-Polar Covalent.”
Example:
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Page | 36

Q11. Define metallic bond with example.

METALLIC BOND:
“Metallic Bond is defined as the electrostatic attraction between the electrons and the positive
nuclei of atom.”

Example:
Sodium (Na) metal has one valence electron per atom. Each sodium is surrounded by eight
nearest neighbours. These valence electrons are not confined any particular atom, instead they are
free to move throughout the crystal so, the resulting bond is weak and called metallic bond.

Q12. Define Intra molecular force and Inter molecular force.

INTRA MOLECULAR FORCE:
“Intra molecular force are the attractive force which hold atoms together in a molecule.”

INTER MOLECULAR FORCE:
“ Inter molecular force are the attractive force between the neutral molecules which hold them
together at a certain temperature.”

Q13. Define Dispersion force, Dipole – Dipole force and hydrogen bond with example.

DISPERSION FORCE (LONDON FORCES):
“A force of attraction between instantaneous dipole and induced dipole is known as dispersion
of force.”
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Example:
When two Neon (Ne) atoms come extremely close to each other. The electron clouds will
repel each other. This polarize each molecule and gives rise to an induced or temporary dipoles and
as a result weak attractive force called dispersion force also called London force is produced.

DIPOLE-DIPOLE FORCE:
“Dipole-dipole force is an attractive inter-molecular force resulting for the interaction of
positive end of the molecule with the negative end of the other molecule.

Example:
In (H-Cl) molecule, Chlorine has greater electronegativity than hydrogen, a partial negative
charge on Chlorine atom and a partial positive charge on hydrogen atom is developed. (H+ - Cl-). The
electrostatic attraction of positive end of one (HCl) molecule for the negative end of another (HCl)
molecule. As a result a dipole-dipole force is produced.

HYDROGEN BOND:
“A bond in which the hydrogen atom of one molecule is attracted by the electronegative atom of
another molecule is called hydrogen bond.”
It is denoted by dotted line (………).

Example:
Molecule of water (H2O) is polar in nature. Molecules of water hold through hydrogen
bonding.
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