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Chemical Bonding

Exercise

Section I: Multiple Choice Questions

Select the correct answer.

1. Which of the following elements obey duplet rule?

a) Oy b) F»

c) H, d) N,

2. Free mobile electrons are present in:

a) Metals b) Non-metals

¢) lonic compounds d) Covalent compounds
3. A bond formed between two non-metals is expected to be:
a) Covalent b) lonic

c¢) Coordinate covalent d) Metallic

4. Polar covalent compounds dissolve easily in:

a) Benzene b) Ether

c) Acetone d) Water

5. Which of the following has coordinate covalent bond?

a) NH; b) H,O

¢) NH,CI d) NaCl
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6. Which of the following atoms will form cation?

Atomic number Atomic number
a) 20 b) 18
c) 17 d) 15

7. In the formation of sodium chloride, sodium:

a) Gains one electron b) Loses one electron

c¢) Shares one electron d) Gains two electrons

8. Which particles carry electric current through an acid solution?
a) Electrons only b) Ions

c¢) Neutrons only d) Protons inside the nucleus
9. Which bond is strongest among the following?

a) Hydrogen bond b) Covalent bond

c¢) Dipole-dipole force d) London dispersion force
10. Which of the given pair is most likely to form an ionic bond?
a) Carbon and hydrogen b) Sodium and chlorine

c¢) Nitrogen and oxygen d) Hydrogen and chlorine

11. Which of the following metal have the lowest melting point?
a) Li b) Na

c) K d) Rb

12. A coordinate covalent bond is different from an ordinary covalent bond

because:

a) It is formed by complete transfer of electrons



b) Both shared electrons come from one atom
c) It is always formed between metals

d) It does not involve electrons

Section II: Short Answer Questions

1. Interpret the type of bonding in H2O molecule.

Ans. In a water molecule (H,0), oxygen shares one electron with each hydrogen
atom, forming two covalent bonds. Oxygen is more electronegative than
hydrogen, so it attracts the shared electrons more strongly. Due to this unequal

sharing of electrons, the bonds in water are polar covalent bonds.
2. Describe the formation of covalent bonds in the following compounds:
a) N2 b) NH; ¢) O

Ans. In N,, each nitrogen atom shares three electrons, forming a triple covalent
bond (N = N ). In N Hs, nitrogen shares one electron with each of three hydrogen
atoms, forming three single covalent bonds. In 0,, each oxygen atom shares two

electrons, forming a double covalent bond (0 = 0).
3. Why does hydrogen follow the duplet rule instead of the octet rule?

Ans. Hydrogen has only one electron in its only shell, called the K shell. This
shell can hold a maximum of 2 electrons, so hydrogen needs one more electron
to become stable like helium. Therefore, hydrogen follows the duplet rule instead

of the octet rule.
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4. Why HF is a liquid while HCl is a gas?

Ans. HF is a liquid because its molecules are held together by strong hydrogen
bonding. Fluorine is highly electronegative, so it forms strong attraction between
HF molecules. In HCI, hydrogen bonding is absent, and only weaker dipole-
dipole forces are present. Therefore, HF has a higher boiling point and exists as a

liquid, while HCl is a gas.
5. Why is bond formation considered a way to achieve stability?

Ans. Bond formation is considered a way to achieve stability because atoms form
bonds to complete their outermost shell. They may lose, gain, or share electrons
to attain a stable electronic configuration like noble gases. After bond formation,

atoms usually have lower energy and become more stable.
6. Why does chlorine form CI" ion?

Ans. Chlorine has 7 electrons in its outermost shell and needs one more electron
to complete its octet. It gains one electron and becomes a negatively charged ion
called chloride ion. Therefore, chlorine forms Cl™ion to attain a stable noble gas

configuration.
7. Why are metals called electropositive elements?

Ans. Metals are called electropositive elements because they can lose electrons
easily from their outermost shell. After losing electrons, they form positive ions

called cations. For example, sodium loses one electron and forms Na*.
8. Why do ionic compounds conduct electricity in molten or aqueous state?

Ans. Ionic compounds conduct electricity in molten or aqueous state because
their ions become free to move. These mobile positive and negative ions carry
electric current through the liquid or solution. In solid state, ions are fixed in their

positions, so ionic compounds do not conduct electricity.
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9. Which bond is stronger: single, double, or triple covalent bond? Why?

Ans. A triple covalent bond is stronger than a double and single covalent bond.
This is because three pairs of electrons are shared between the bonded atoms in a
triple bond. Greater sharing of electrons produces stronger attraction between the

atoms, so the bond becomes stronger.
10. Why can ammonia form a coordinate covalent bond with H*?

Ans. Ammonia (NH3) can form a coordinate covalent bond with H* because
nitrogen has a lone pair of electrons. The H*ion has no electron and can accept
this lone pair. Nitrogen donates both electrons to H*, forming the ammonium ion

(NH)).
11. Why is HCI a polar covalent molecule?

Ans. HCI is a polar covalent molecule because hydrogen and chlorine share
electrons unequally. Chlorine is more electronegative than hydrogen, so it attracts
the shared electron pair more strongly. As a result, chlorine gets a partial negative

charge (§7), while hydrogen gets a partial positive charge (§%).
12. Write down dot and cross formula of HNOs.

Ans. The dot and cross formula of HNO5; shows nitrogen as the central atom
bonded with three oxygen atoms. One oxygen is bonded with hydrogen as —OH,
one oxygen forms a double covalent bond with nitrogen, and the third oxygen
forms a coordinate covalent bond with nitrogen. The dot and cross diagram of

HNO3 is shown below:

Fig: Dot and Cross Diagram for HNO3
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13. Between which type of molecules are dipole-dipole forces present?

Ans. Dipole-dipole forces are present between polar molecules. In polar
molecules, one end has a partial positive charge (67), while the other end has a
partial negative charge (8~). The positive end of one molecule attracts the
negative end of another molecule. For example, in Hs*—F¢§~, the H5*of one HF

molecule attracts the F§~of another HF molecule.
14. Why is hydrogen bonding important in water?

Ans. Hydrogen bonding 1s important in water because it holds water molecules
strongly together. Due to hydrogen bonding, water has a high boiling point and
exists as a liquid at room temperature. It also helps water show important

properties such as surface tension and the floating of ice on water.
15. Why does graphite conduct electricity?

Ans. Graphite conducts electricity because each carbon atom is bonded to only
three other carbon atoms. The fourth valence electron of each carbon atom
remains free and mobile. These free electrons move through the layers of graphite

and carry electric current.

Section II1: Extensive Answer Questions
1. Describe single, double and triple covalent bonds. Also give one example
of each.

Ans. A covalent bond is formed when two atoms share electrons to complete their
outermost shells and become stable. Covalent bonds are mainly of three types:

single covalent bond, double covalent bond, and triple covalent bond.

> Single Covalent Bond
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A single covalent bond is formed when two atoms share one pair of electrons.
Example: Hydrogen molecule (H,)

Each hydrogen atom has one electron. Both hydrogen atoms share their electrons

and complete their duplet.
H-+-H—H:H
It may also be written as:
H-H
So, H,contains one single covalent bond.
> Double Covalent Bond
A double covalent bond is formed when two atoms share two pairs of electrons.
Example: Oxygen molecule (0,)

Each oxygen atom has six electrons in its outermost shell and needs two more
electrons to complete its octet. Therefore, two oxygen atoms share two pairs of

electrons.

It may also be written as:
0=0
So, O,contains one double covalent bond.
» Triple Covalent Bond

A triple covalent bond is formed when two atoms share three pairs of electrons.

Example: Nitrogen molecule (N,)
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Each nitrogen atom has five electrons in its outermost shell and needs three
more electrons to complete its octet. Therefore, two nitrogen atoms share three

pairs of electrons.

It may also be written as:
N=N
So, N,contains one triple covalent bond.
2. Describe the arrangement of Na* and CI” ions in a sodium chloride crystal.

Ans. Sodium chloride (NaCl) forms an ionic crystal lattice. In this crystal,
positive sodium ions (Na™) and negative chloride ions (Cl™) are arranged in a

regular repeating pattern.

Each Na* ion is surrounded by six CIl~ ions, and each Cl™ ion is surrounded by

six Na™* ions. This arrangement is called a cubic crystal lattice.

The oppositely charged ions are held together by strong electrostatic forces of

attraction. These strong forces make sodium chloride hard and give it a high
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melting point.
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Fig: Sodium Chloride (NaCl) Crystal


https://physicsopenlab.org/2018/01/22/sodium-chloride-nacl-crystal/

!
2

3. Explain how metallic bonding is responsible for the characteristic

properties of metals.

Ans. Metals have a special type of bonding called metallic bonding. In metals,
atoms lose their outermost electrons and form positive metal ions. These lost
electrons do not belong to one atom only; they become free mobile electrons or

delocalized electrons.

The strong force of attraction between positive metal ions and the sea of

delocalized electrons is called a metallic bond.
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Fig: Metallic Bonding

Characteristic properties of metals due to metallic bonding

* Good Electrical Conductivity

Metals conduct electricity because they contain free mobile electrons. When
voltage is applied, these electrons move through the metal and carry electric

current.
* Good Thermal Conductivity

Metals conduct heat because free electrons can move quickly and transfer heat

energy from one part of the metal to another.

= Malleability and Ductility
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Metals are malleable and ductile because layers of metal ions can slide over one
another without breaking the metallic bond. The sea of electrons still holds the

positive ions together.
= High Melting and Boiling Points

Many metals have high melting and boiling points because there are strong
electrostatic forces of attraction between metal ions and delocalized electrons. A

large amount of energy is required to break these forces.
= Metallic Lustre

Metals are shiny because their free electrons reflect light from the surface.



