Unit 03

.4 (i)) Explain the formation of an ionic bond and a covalent bond.
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Ans. Formation of Tonic Bond :
In sodium chloride (NaCl) crystal, the ions arrange themselves in specific ‘three —

dimensional structure known as face-centered cubic lattice an ﬁ@@ .This
a ically. The

compound is formed when the elemen5 sodiu
3rd shell

electronic configurations of these el
Na l P
17 s %

Transfe of electrons
An electron from the outermost shell of sodium atom is transferred to the outermost shell of

chlorine atom and in doing so, both these atoms acquire the electronic configurations of
their nearest noble gases.
In this way, ionic bond is formed between Na‘ion and CI ion.
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Formation of Covalent bond:
Definition

Types of Covale; ) (ci)
It is claswm types.
i. Single-Covalent bond (-):

In some compounds the atoms share one electron each to form a single covalent bond. A
single covalent bond is represented by a single line (-)
For Example:

AESUER U,
. b g ’ :
O m (X ] o A (X XX &
ii. Double Covale Sl
In some com at share two electrons each to form a double covalent bond. A

For Example:

X X ee

S0Z0s 0 =08

i, Triple Covalent bond (=):

In some compound, the atoms share three electrons each to form a triple covalent bond. A

triple covalent bond is represented by three lines (=).
For Example: :




Q.2. (Ex. Q4 (ii) How do ions arrange themselves to for 203002 '
Ans. In sodium chloride (NaC?¥) crystalot ] .@m specific three —
dimensional structure known as fate-cente d rock salt structure. This

compound is formed Whe s eleme ham and chlorme react chemically. The
electronic configurations \of\these\eléments are as
5 ) | 2nd shell 3rd shell
2 8 1
1 _ B R : 7

Transfer of electrons
An electron from the outermost shell of sodium atom is ansferred to the outermost shell of
chlorine atom and in doing so, both these atoms acquire the electronic configurations of
their nearest noble gases.

Na —> Na" + ¢

e + (Cl ——» &

‘Na + CI —_— NaCF

ojoiio]

Sodium Chlorine
atom atom
\r ﬂ “
Crystal Lattice of NaCl ,‘ rystal lattice of CaCl,

Q.3. (Ex Q.4 (iii) Explain the propertles of metals keeping in view the nature of metallic
‘bond. ; 09203003

Ans. Metals have several distinct properties that can be explained by the nature of metallic
bonds.

i. Electrical Conductwlty The free-movmg electrons in metals allow them to conduct
electricity easily. When a voltage is applied, these electrons can flow, carrymg electric
current through the metal.

ii. Thermal Conductivity: Metals are also good conductors of heat Th‘Wns can

transfer thermal energy quickly throughout the metal mak g nsfer.

ili. Malleability and Ductility: Metals into thin sheets
(malleablhty) and drawn into wir When stress is applied this
is because the layer@%m “over each other while maintaining the
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metallic bond due to the presence of the sea of electrons,@“@mﬂe to
0

remain intact.
iv. Metallic Luster: Metals have a shif , r. This is due to the ability
of the free electrons tg ¢ oht als\their characteristic shine. ;

v. High Melting and Bo

significant nergy  break, resulting in high melting and boiling points for most
metals, ; : ' :
Q.4.(Ex. v)) Compare the properties of ionic and covalent compounds.

Ans. 09203004
Ionic Compounds Covalent Compounds

i. Nature: i. Nature: '

In ionic compounds oppositely charged |  Covalent compounds mostly exist as
ions are properly arranged to give a discrete neutral molecules. There
crystalline structure. As a whole the exists a strong electrostatic attraction
compound is neutral. There exists a strong between the two nuclei and the shared
electrostatic force between their 1ons. electrons. ;

ii. Melting and Boiling Points: | ii. Melting and Boiling Points:
Ionic compounds are usually solids having Covalent compounds are made of two
high melting and boiling points. or more non-metals. Lower molecular
e.g: ' mass covalent compounds are gases or

The melting point of sodium chloride, is low boiling liquids. Hi \@cular
801°C because it is difficult to break the vale 0 ﬁ@ ist as
strong electrostatic forces of attractron & Jaf! tﬁ % ey have lower
between the oppositely charged ions. “ d/b

[ii. Solubility: @ olubility:
Ionic compounds ar € 1n They are usually insoluble in water but

oiling points.

polar solvent at soluble in non-polar solvents like ether,
iv. Co : . benzene and acetone.

- They- are wusually good conductor of | iv. Conductivity: _

electricity in molten state or in aqueous They are usually bad conductor of

solution form. Their conductance is due to electricity

the presence of free ions.

Q.5. (Ex. Q4 (v))How will you explain the electrical conductivity of graphite crystals?
' 09203005

Ans. Graphite is an allotropic form of carbon that exhibits electrical conductivity which can

be explained by its unique structure and bonding.

Arrangement:

In graphite, each carbon atom is bonded to three other carbon atoms in a planar hexagonal
- arrangement forming layers of graphene. The fourth electron from each carbon atom is not

involved in bonding and is free to move within the layer.

Electrical Conductivity: '

When it comes to electrical conductivity, the free-moving electrons within each laym carry

ayers

an electric current. However, graphite's conductivity is primarily
which means that it conducts electricity welfalg met’ as effectively
perpendicular to them. m@
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uct electricity efficiently

The electrical conductivity of graphite i e @ (@8 gctrons that can
i ‘ ""

along those layers. O .
Q.6. Ex. Q.4 (vi) Why ar ually hard and heavy? : 09203006
Ans. The str lic bond depends upon two factors:

i il erof positive charges present on the positive ions

ii. The number of mobile electrons set free by each atom

Explanation:

Each sodium atom sets free only one electron: The metallic bond in sodium metal is therefore,
not very strong. In magnesium metal, each magnesium atom releases two electrons to acquire
two positive charges. The metallic bond in magnesium metal will evidently be stronger than
that in sodium metal. This explains why the magnesium metal melts at a higher temperature
than sodium metal.

Conductivity of Metals:

The presence of freely moving electrons in metals make them good conductor of heat and
electricity. Moreover, in metals, the atoms are strongly held and arranged in the form of rows
one above the other. This arrangement makes them hard and heavy. |

Investigative Questions

Q.1. (Ex. Q.5 (i)) The formula of AI/C/3 in vapour phase is ALCl icm@xists
as a dimer. Explain the bonding betw 2 7

een its @
Ans. In the vapour phase, aluminum ehlo 4 %&Wi r, represented by the
/ , e to form a larger molecule. The

formula Al2Cls. This means that two-A
bonding between the two Al m eric form involves coordinate covalent bonds,
A" S :

resulting a stable s %- ave'a'stable electronic configuration. ;
i. Lewi the AICl; molecule, the aluminum atom has three valence electrons

and f three covalent bonds with three chlorine atoms. However, aluminum is
electron-deficient because it has only six electrons in its outer shell, which is less than
the stable octet configuration. ,

ii. Dimer Formation: To achieve a more stable configuration, two AICl; molecules can
come together. One aluminum atom from one AIC!; donates an empty p-orbital to accept
a pair of electrons from the chlorine atom of the other AICl;. This forms a coordinate
covalent bond, where one atom provides both electrons for the bond.

iii. Resulting Structure: The dimer AlLCls consists of two aluminum atoms and six
chlorine atoms. Each aluminum atom is surrounded by four chlorine atoms: three from
its own AICl; unit and one that is shared with the other aluminum atom. This sharing of
electrons stabilizes the dimer.

iv. Bonding Characteristics: The dimeric structure allows Al2Cls to achieve a more stable

configuration than individual AICl; molecules. This dimerizati m@n the
vapour phase due to the electron—deﬁci%t nattire 0 ity of chlorine
to donate electron pairs. @
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Q2.  Explain the structure of sand (SiO2). , , @msm
Ans Silicon d10x1de commonly known as 3&51 102 13 at is essential
cribe ree- dimensional network

‘1. Basic Units: The funi

is covale b to four -oxygen atoms, forming a tetrahedral shape. The silicon
atom t center and the four oxygen atoms are located at the corners of the
tetrahedron. ' ;

ii. Tetrahedral Arrangement: In the solid state, these tetrahedral are linked together in a
three-dimensional network. Each oxygen atom in a tetrahedron is shared with
neighboring silicon atoms in adjacent tetrahedra. This sha_ring creates a strong and stable
structure.

iii. Bonding: The covalent bonds between silicon and oxygen are strong, which contrlbutes
to the hardness and high melting point of sand. The arrangement of these tetrahedral
creates,a rigid framework that is characteristic of network solids.

iv. Properties: The three-dimensional network structure of SiO» gives sand its
characteristic properties, such “as high strength, chemical stability, and resistance to
weathering. These properties make it an important material in construction and various

industrial apphcatlons @@@

SLO aned \ddmonal Long Questic \h~
\ BED, |
09203009

Q.1. How Coordinate :
Ans. Definition: Coordmate alent end #s atype of covalent bond in which the shared

electron pair,is d y Onelatom only. Thls bond is formed when a species has an
electro fo another species. v
Donor: species which donates the electron pair, is called a ) donor. '

Acceptor: This species that accepts the electron pair is called an acceptor.
Representation: An arrow head (—) pointing towards the acceptor represents this type of
bond. ‘

Example:

i. Hydronium lon (H30%)

Acids provide protons (H") when dissolved in water. This proton has an empty outer shell
and can accept one of the two pairs of electrons present on the oxygen atom in water
molecule. As a result of this, a hydronium ion (H30™) is formed.

H H R
x = \ |
08+ H*_ e ‘0 —>H
4 /

H : N

J ~ C .O d
hydromum ion, there does not rem an@dl erence betwee pefdinate covalent bond
and a covalent bond. All ﬁthre sehave exae

.n\l\l \
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ii. Reaction Between NHs and BF: |
A reaction between ammonia (NH,) and, borottrif] . ‘ 3 other example of the '

nitrogen of ammom(ix s thé \partially -empty outer shell of boron present in boron
trifluoride Fig. .
G s
/ - \ | I I 5 ; l5~
H I / \—b e T-—P T :
4 ooy
= H -

CerNaR g
il I gt 5" & ran ohit 2
W H+ H—dU —> |H—N—H |
| Bk
Q.2 Explain the formation of different covalent compounds 09203010
Ans. (i) Water -
A water molecule is formed when two hydrogen atoms share thelr electrons separately W1th

the electrons of one oxygen atom.

(i) Carbon dioxide
A carbon dioxide molecule is formed when an atom of carbon shares its four electrons with
two oxygen atoms. Each oxygen atom also shares two electrons. ¢

Rafcton

L A Ty X
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gain electron easnly" 09203011

@Sﬂ
electrons and form cation

Q.1 What type of elements lose thelr outer electron easily ?g what @mlements




: s, %@@m anion

d exist as gases or low
boiling liquids? 09203012

. Ans. Low molecular : pounds exist as gases or have low boiling liquids
because of thei intermolecular forces make it easier for the molecule to separate and

Q.3 ive one example of an element which exists as a crystalline solid and it has
covalent bonds between its atoms. - : 09203013
Ans. Diamond is an example of an element that exists as a crystalline solid and has
covalent bonds in its atoms. _ : ‘

Q. 4 Which property of metals makes them malleable and ductile? .. 09203014
Ans. Metals are malleable and ductile because of their ability to undergo plastic deformation
without breaking. This property is due to the metallic bonding present in metals which
allows the layers of metal atoms to slide over each other when a force is applied.

Q. 5 Is Coordinate covalent bond a strong bond? 09203015
Ans. Coordinate covalent bonds are strong bonds but not stronger than covalent bond. Ina
coordinate covalent bond, the shared electron pair donated by one atom. This results in a
strong bond because both electrons are held together tightly between the two atoms creating
a stable molecular structure. This type of one sided sharing of electrons provides the
strength which makes it a strong type of covalent bond. @@@

Q.6 Write down dot and cross form&la &@@W@o 09203016

Ans. Dot-cross formula of nitric acidiis:

Practice Exercise Question
Q.7 What types of elements form ionic bonds? : 09203017
Ans. An ionic bond is formed between metals and non-metals. Metals are electropositive
prefer to lose electrons and non-metals are electro-negative prefer to gain electrons.
Q.8 What are the conditions for ionic bond to be formed? 09203018

Ans. There should be large electronegativity difference between two atoms, allow them to
transfer electrons, from one atom to another.

i. One atom should be metal (electro-positive) and other atom should be non-metal
(electro negative) in nature. 2
ii. There should be strong electrostatic force of attraction between atoms d them

together.

Q.9 What type of elements form covalent'h ‘ @O@osmm
Ans. The non-metals elements sho% . ctrons between them and form

covalent bond. O%@
; @Q[Nf\“ o“ |



Q.10 How covalent bond is different from an ionic bond?

‘ 09 _
Ans. In a covalent bond, atoms share electrons while in an-igni @%@mﬂ up
electrons to another. Covalent bonds iirm@e é NQ @t , 1onic bond form
0 fo

between metal & non-meta :
Q.11 Which compoun a-coordinate covalent bond? 09203021 -

‘_ 1l d
‘\ ble to Torm a coordinate covalent bond.

orm metallic bond?

Ans. An ionic compgo

09203022

present in elements which have loosely bound electrons that do not remain in the valence
shell and leave the atom to form a sea of electrons. Such a structure is observed usually in

atoms e.g., sodium and iron.

Q.13 Give a comparison of metallic bond with an ionic bond.

Ans.

ond which has positively
charged ions, bound together

09203023

bond formed by the transfer
of electrons from one atom

' Definiti :

o cfinimn by the mobile electrons. (metal) to another (non-metal),
|2 resulting in ions.

| Non-directional; electrons are | Non-directional; electrostatic
| delocalized and shared across | attraction occurs between
' Nature _ : : b

all atoms. specific positive and
| negatively sharggdipns.

| Foriation Found in pure- mefa nd 16@0}®B%nds between
| alloys. O\ o\ and non-metals.

(

|

i , {

i Electron Behavioy @
q

o N

e B §

Electro l'.‘
' hat—move freely
%ﬁ | |

1 the metal lattice.

Electrons are transferred from
the metal (which becomes a
cation) to the non-metal
(which becomes an anion).

\J

Strong due to the attraction

Strong due to the electrostatic

} : between the positive metal | forces between oppositely
| Bond Srength ions and the sea of delocalized | charged ions.
[ electrons.
‘ 3 | High delocalized electrons | Low in solid form; high when
' Electrical ; 3
| Conductivity allow_ .metals to conduct | dissolved in water or. molten,
| electricity efficiently. as ions become free to move.
Free electrons transfer energy | Low; thermal conduction
Thermal 2 B R
Condustviey efficiently. depends on ionic vibrations
_ : rather than free electrons.
| ‘ High the delocalized electron | Low; ionic bonds are brittle,
i G cloud allows layers of atoms | and shifting the lattice causes |
Milichnfiey BREvity to slide over each other | repulsion  between  like
! without breaking the bond. charges, leading to frasture.
Found in metals like copper, | F dsY like
- Examples gold, aluminumy, a 1 j (NaCl) and
| like brass.U\ <7\ (N sium oxide (MgO).
Bose

TR
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Q.14 Why do
Ans. A
and ac ability by acquiring inert gas
electronic configuration.

Q.15 What is meant by duplet rule?
09203025

Ans. The attaining of two electrons in the
outermost shell by sharing, by losing or by
gaining electrons is called duplet rule. e.g.
helium.

Q.16 What is meant by octet rule?
‘ . 09203026

- Ans. The attaining of eight electrons in the
outermost shell by sharing, by losing or by
gaining electrons is called octet rule. e.g.
‘neon. ‘ ' : /
Q.17 Name
bond.

Ans. Types of Bonds

We shall consider here #htee 2
1. Ionic bond
i W o
ii. C inate covalent bond

Q.18 Why do atoms follow duplet or
~octet rule? 09203028

Ans. Because they would like to lower their |

energy by completing their duplet or octet,
For example, for sodium atom it is easy to
lose one electron and stabilize itself than to
gain seven electrons while completing its
octet.

Q.19 Differentiate between
Electropositive and Electronegative

Elements. 09203029

Ans. Electropositive Elements:

i. Electropositive means tendency to lose

~ electron to form cation. :
ii. All metals are electropositive in na

iii. They have low ionization ener

e ()
electronegativity. Q @ES%(
Al

N\

'

NIBVAS e

: Ans.

Na — Na* +1e

Me Mg +2¢

Electronegative Elements:

i. Electronegative means tendency to accept
electron to form anion. =

ii. All non-metals are electronegative in
nature.

ili. They have high ionization energy and
high electronegativity.

For example:

F+e > F

0; %ﬁ@@@m
m 0 afoms form chemical

onds? 1 09203030

Atoms have a tendency to decrease
their energy. They can do this by combining
with other atoms. It is a natural phenomenon
because it increases the stability of atoms.

Q.21 How do atoms succeed in lowering
their energy? - 09203031

Ans. Atoms can lower their ‘energy by
forming chemical bonds with other atoms
and to achieve more stable configuration
with lower energy.

Q.22 When are atoms considered to be
unstable? 09203032

Ans. The atoms having less than 2 or 8

electrons in their valence shells are unstable.

Bon d.“‘

O

Chemical
\

23 ‘l‘ﬂ electronic configuration. -
: 09203033

The arrangement of electrons around

46 »




the nucleus of an atom in shells and sub-
shells is called electronic configuration.
Q.24 What is meant by a

f’\

chen
bond? k
Ans. A force of a @ atoms
that hol 1n a molecule is
“calle chemical bond. eg. H - H

(hydrogen molecule)

Q.25 Whatis the effect of attractive and
repulsive forces in the formation of a
chemical bond? 09203035

Ans. If attractive forces become dominant,
the decrease in the energy of the system
takes place, due to which chemical bond is
formed. While, if repulsive forces become
dominant, the increase in the energy of the
system takes place, due to which no
- chemical bond is formed. ’

Tonic Bond
Q.26 Describe the applications of ionic |
- compounds? 09203036 ()

Conduction of ignic com
solution has beep pti afe many
imp and compounds. )
~ For example, electrolysis of molten sodium

" molten state and 1

chloride gives us sodium metal and chlorine |

gas. Similarly electrolysis of aqueous
sodium chloride gives sodium hydroxide
- and chlorine gas. '

Q.27 Define ionic bond with an example.
09203037

Ans. The bond formed by the complete
transfer of electrons from one ~atom
(electropositive) to another
(electronegative) is called ionic bond. e.g.
Formation of bond between sodium and
chloride ions.

Q.28 Define ionic compounds and why
these compounds are neutral 200203038
Ans. Compounds that consist of gans

|1 Ans.

compounds The 1 positi eofthe
total negative

€ Yanions. ThlS is because ionic

%{E@st are electrically neutral as a

whole.
Q.29 Why do the ionic compounds high

have melting and bolllng points?
09203039

Ans. As ionic compounds are made up of .
 positive and negative ions, there exist strong
electrostatic forces of attraction between
‘oppositely charged ions. So, a great amount
of energy is required to break these forces.
Q. 30 What is crystal lattice? 09203040
Ans. lons are spherical and oppositely
charged they can surround each other from
all the sides, ionic bonds are non-directional.
This arrangement of ions is called erystal

lattice. : . :
: m conduct
@g olten form.

Q.31 Ionic
09203041

‘electrick

- “Tonic compounds in solid state are
bad conductor of electricity because ions are
tightly packed and unable to move, whereas
in solution or molten form ions can move
freely which make them good conductor of
electricity.

Q:32 Ionic compounds are solids. Justify.
09203042

Ionic compounds have strong
electrostatic forces of attraction between
positively and negatively charged ions
‘which holds them together in a three
dimensional crystalline or solid form. e.g. .
sodium chloride (NaCl) is crystalline solid.
Q.33 Why are ionic compounds easily
soluble in water? 09203043 '

—

1n water.

by electrostatic f i& @

ﬁm\(\ﬂ‘

A

< &1 %ﬁ

Ans. Water has high dielectri nstant that
weakens the Q@éﬁﬁhe jons of
ion ﬁ&i @ o which they are

—




Covalent Bond
Q. 34 Why covalent compoun 2

1 (1Y
lower ‘melting “ 'S . K

compounds"

Ans. This is % ¢ compounds
o)

1nvolv 10onic bond. Breakmg

the electrostatic forces between ions

requlres large amounts of energy. Thus,
ionic compounds have high melting points
and boiling points. Melting of covalent
_ solids  involves the breaking of
intermolecular forces, which are much
weaker than electrostatic forces. Thus, less
_energy is required to break the
intermolecular forces between covalent
molecule.

Q.35 What
electrons?

Ans.

is meant by bonding
09203045

The valence electrons, which are

involved in chemical bonding, are termed as

bonding electrons. e.g. He xH ik

Q.36 What is meant by covalent bn¢ Q
046

Ans. The bond form \ﬂr.\ . | { St

sharing of ele e ‘mon-metals is
called b nd Covalent bond is
classified into three types.

* Single covalent bond
* Double covalent bond
* Triple covalent bond
Q.37 What is meant by single covalent
bond? Give examples. 09203047
Ans. When one electron is contributed by
each bonded atom, one bond pair is formed
and it forms a single covalent bond. It is
represented by (—). Examples Molecules
with single covalent bonds are hydrogen,
(H—H), hydrochlorlc acid, (H—CI).
Q.38 What is meant by double covalent
~bond? Give examples. 09203048
Ans. When each bonded atom con

_ two electrons, two bond patﬂ&are 533

ut

\\\\\\

=

@@“@d It is
a

V)

@

1S oxygen (O =0);0r0:;

Q.39 What is a triple covalent bond?
Explain with an example 09203049

Ans. When each bonded atom contributes
three electrons, three bond pairs are shared

and a triple covalent bond is formed. It is
indicated by (=).

Example: molecules with triple covalent
bonds are nitrogen (N2) and ethyne (C:H,).
‘N- +xNx — N3N or N==N o N,
Q.40 Point out the type of covalent

bonds in CH4, C2H4, N2 and O:
09203050

Ans. » : ,
i. CHas has 4 Single covalent bond

ﬂ@ﬁ)ouble covalent bond and

4 Single covalent bond.

H H
\C__C/
# i o
H H

iii. N> has triple covalentbond: N =N

iv. Oz has double covalentbond. O=0
Q.41 Considering  the electronic
configuration of nitrogen atom, how
many electrons are involved in bend
formation and what type of covalent bond
is formed? 09203051
Ans. The electronic configuration of
nitrogen is N»= Is?, 2s%, 2p* The valence
shell of nitrogen is "deficient of three
electrons. Thus ‘two nitrogen atoms share
their three valence electrons each to form a

tr1ple covalent bond w1th @rs of
total are

SRR

~aporns
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Q.42 How water molecule is formed? ‘“ Y 09203052 .
Ans. A water molecule is formed Whe r@ share-their electrons separately

\ ;
&‘;9

s A

0 H \ H ;

Q.43How carbon dioxide is formed? 09203053
Ans. A carbon dioxide molecule is formed when an atom of carbon shares its four electrons

with two oxygen atoms. Each oxygen atom also shares two electrons. .

Q.44 Define coordinate co lent b
Ans. A type of covalent b " bond pair of electrons is donated by one of the

bonded atoms only i covalent or dative bond. Example: [H;0]"
Q.45 How.i govalent bond formed in NH4"? : - 09203055
Ans. Nitro om ammonia molecule donates its lone pair of electrons to H' in order to

form a coordinate covalent bond.

H - ‘H T
HxN: + H — Hx*N: — H
H i A
Q.46 Differentiate between donor and acceptor atom. - 09203056
Ans. ~

Donor atom

i. During the formation of coordinate
covalent bond the atom which donate a lone
pair of electron is called donor.

Example: In formatlon of NHy4',
donor.

i. During the formation of coord1 ate

covalent bond the ato %@@
H'is




more electrons to be stab111_zed In
and attains six electrofs
octet. It still retai
defici

Q.47 Why is the BFs electron deficient?
Ans. Boron has the electronic conﬁgurélon ia Qns that it needs five
@e ; I S

and Stlll two electrons are required to complete
gain two more electrons and therefore remains electron

Fo e
on. ‘Box "_ B on&{—-} éo x :F:’,:
H xe 3 H xe
Q 48 Draw Lewns dot and cross structure of ammonia molecules ~ 09203058
Ans. = H :
T
H xe N3
b ¢
H |
Q. 49 Draw Lewis dot and cross structure of nitrogen molecule : 09203059

Ans.

rrqwy

with three fluorine atoms

N

=

| ,O“ F: B
on. ‘Box Fx Sasiabi onN'—) chf:':

Q. 50 How is coordin ov t\lf \iy ?dﬁe’tWeen NHs and BF3? 09203060
Ans. O“ :

H xe ; ; H ;ﬁ:

Q 51 Draw Lew1s dot and Cross structure of methane. 09203061
Ans. Sate :

H

H -~ (x:’ «~H

H
Q.52:Draw Lewis dot and cross structure of ethyne. 09203062
Ans.

| PRCaCH]L - o
Q.53; What is meant by electronegatlv at @O@@
Ans. The atom which attract the b %@ ongly than the other one in

polar covalent bond f ore electronegative atom as compared to
ot r

W\J —¢ 50>

o
ast lind

WL
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the other bonded atom. For example, in HC1 molecule, C
compared to H atom . &

shell and can accep r present on the oxygen atom in water molecule As a
result of Mﬁom (H30") is formed. : :

H* — | 0 —»H

Q.54 How hydronium ig

Ans. Acids provide protens

Metallic Bond

Q.55 * What is meant by metallic bond?
09203064

Ans. A bond formed between metal atoms
(positively charged ions) due to mobile or
free electrons is called metallic bond.

Q.56 State the physical properties of

- metals. 09203065 e
Ans.
i. Metals have high :, D
points. “1
it.. - e tor of heat and |
»elec

iii. - They are mostly solids, possess

metallic luster and can be polished.

iv. They are hard, malleable and ductile.
Q.57 Metals are good conductor of
electricity. Why? 09203066
Ans. Electricity is produced as a result of
movement of free electrons. Metals are good
conductor of electricity as they have free or
mobile electrons which move freely in the
spaces between atoms of a metal. ‘
Q.58 What do you mean by malleable
and ductile? 09203067
Ans. Malleable means a material that can
be hammered into sheets and ductile mean

a material that can be drawn into w1rew

< 81 3

| bécome negatlvely charged i

W‘ @E@m as

09203063
d 1n Water This proton has an empty outer

E 5 T4
e

it o -

Q.59What are the uses of metals? 09203068

Ans. Metals are extensively used in many
industries. They are used in machinery,
automobiles railways, air craftm&kest, :

Rdustry,
#&safld many more.

Electrog osmve Character of Metals

Q. 60 What is electropositivity? Explain
with an example. 09203069

Ans. * Electropositivity is the property of a
metal element to readily lose its valence
‘electrons and gain a positive charge. Metals
are highly electropositive elements, e.g.
Sodium atom can lose 1 electron to from a
positive ion.

Electronegative Character of Non-

Q.61 What is meant by electronegative
character of Non-metals? 09203070

Ans. Non-metals have an affinity towards
electrons. They tend to gain electrons and

?‘uk

v Ojgon—metals readil
forming ionic bonds :

anions.




Q.62
Ans.

‘Compare the properties of ioni¢and

09203071

a Q
Tonien) \(' O\ \| NI

Covalent

sitely | i

strong electrostatic force between their
ions.

Covalent compounds mostly exist as
screte neutral molecules. There exists a

1. In ionic p@)@iﬁp}ﬁf’ k
char ¢perly arranged to | di . .
give a trlline structure. As a whole strong electrostatic attraction between the

the compound is neutral. There exists a | nuclei and the shared electrons.

il. Ionic compounds are usually | ii.
solids having high melting and boiling | m
points. The melting point of sodium

| attraction between the
charged ions.

covalent compounds are gases or low boiling
chloride is 801°C because it is difficult | liquids.
| to break the strong electrostatic forces of | compounds exist as solids. Generally, they
oppositely | have lower melting and boiling points.- *

Covalent compounds are made of two or
ore non-metals. Lower molecular mass
covalent

High molecular mass

Intermolecular Forces o
: |Attraction :

Q.63 Define intermolecular forces.
: 09203072

Ans. A weak force of attractlon 0

" between two' mol (
intermolecular force.

e.g: i) Dipole-Dj

ii) : ng

chemical bond

5

Cl ........... H

Intermolecular forces

Q.64 Why HC/ has dipole-dipole forces
of attraction? 09203073

Ans. In HC/ chlorine being more electrone-
gative atom attracts the shared pair of
clectronand partial negative charge is created
on chlorine and in turn partial positive
charge on hydrogen. '

When partial positive and partial negative

positive end of other molecule esults a
net force of . -dipole

b b A AN A el s btd

negative end of that molecule comes near to

ﬂter

& it C l .......... I_ISJr

cr

Q. 65 Why are dipole forces of attraction
not found in halogen molecules? 09203074
"Ans. Halogen molecules form a non-polar
covalent bond between them. In order to
make non=polar bonds, no electronegativity
difference of elements is required, due to
which dipole forces do not develop in
halogen molecules.

Q.66 What types of attractive forces
exist between HC/ molecules? 09203075
Ans. Weak -intermolecular forces exist
between HC/ molecules, i.e. Dipole -
Dipole forces between HC/ molecule.

Q.67 What
bonding?
Ans A bond

charges exist at different polef) i %<

molecule, the adjac
arrange themselves m at

Vu ¢

is meant by hydrogen-

¥




Q.68 Draw a structure
molecules showing hydrogen bondi
Ans.

of water

O

msmgle
Sn the hexagonal

a layer. It has ra 2-

Q.69 What do you know about coal?
09203078

Ans. Coal is the amorphous form of carbon
whereas diamond and graphite are its
crystalline forms. Coal is used as a fuel in
electricity generating plants.

Q.70 Why diamond is considered so
“hard? | 09203079 5
Ans. Diamond is an allotrope of carbon in
which the carbon atoms are arranged in a
diamond cubic crystal lattice. Due to the
presence of strong covalent bonds and a
rigid tetrahedral structure, diamond is the
hardest material ever discovered

ensional layers structure. The 4 valency
of the carbon atom is satisfied by weak van

der waal’s forces between 2 layers. :
Q.72 Give two uses of Graphite.

09203081
(i) Due to its stability in . high
temperatures and = chemical inertness,

graphite is used in many refractory items
such as carbon refractory bricks. ,

(ii) The electrodes of graphite are used in
_electrical metallurgical furnaces. It is used
“as an anode in electrolytic processes.

Q.73 Enllst two uses of diamonds.
09203082

Ans. Diamonds, due to their exceptional

hardness, are highly valued in industries.

i. Diamond tipped glass cutters are used
to make clean ¢ 1n

i e used to

rocks in rnmmg

Ans. In graphite, eac

o8
Q. 1. e @ Why HF is a liquid while
HCI is a gas? 09203083

Ans. Hydrofluoric acid (HF) is a liquid at
room temperature, while hydrochloric acid
(HC/) i1s a gas. The primary reason for this

difference lies in the nature of the
intermolecular  forces present in each
substance. :

Intermolecular Forces: HF molccules
can form strong hydrogen bonds due to
the highly electronegative fluorine atom.
These hydrogen bonds lead to stronger
attractions between HF molecules,
resulting in a higher boiling point and
allowing it to exist as a liquid at room
temperature.

Molecular Structure: HC/ is
molecule but does

onstructed Response Question

e

)

bonds as strong. as those in HF. The
intermolecular forces in HC/ are
primarily dipole-dipole interactions and
London dispersion forces, which are
weaker than hydrogen bonds. As a
result, HC/ has a lower boiling point and
exists as a gas at room temperature. :
Q.2. v 3a) Why covalent compounds.

are gener ally not soluble in water?
09203084

~ Ans. Covalent compounds are generally not
soluble in water because they do not
dissociate into ions when they are dissolved
in water., Water is a polar molecule; it has
partial positive ch an_d a
o er. lonic
water becaus¢ water
and separate the ions

aU

¢

de to their charges. However, covalent

53 ¢




compounds do not have ions to interact with
water molecules. So, they do not dissolve)
easily in water.

Q 3. Ex Q. 3 (iii) How (@ etal
heat? m %
Ans. Metals at ause of their
free mo ns. These electrons can
move throughout the metal structure
carrying heat energy from one part of the
metal to another. This ability of electrons to
move freely in metals allows them to
transfer heat efficiently making metals good
conductors of heat.

Q4. ExQ. 3 @v How many oxides does
nitrogen form. Write down the formula of
oxides. 09203086
Ans, Nitrogen forms several oxides
including:

* Nitrogen monoxide (NO)
Nitrogen dioxide (NO»)
Dinitrogen trioxide (N20O3)
Nitrous oxide (N,0)
Dinitrogen pentaoxide (NzOs)

Ex Q.3 (v What wilH

Q.5.
is treated with AgNO3 in

- Ans. When sodi & E ated with
silver nitr. chemical ‘reaction

' @ @: with
; orm silver bromlde
e 1p1tate out of the SOlthlOIl as a white
solid. The other product of the reaction will
be sodium nitrate whlch will remain
dissolved in water.
- NaBr + AgNO3;— AgBr + NaNO:; ,
Q.6. ExQ.3(vi) Why does iodine exist as a
solid while C/: exist as a gas? 09203088
Ans. Todine exists as a solid while chlorine
(Chb) exists as a'gas due to differences in
their molecular structures and
intermolecular forces. '
TIodine (I2) is larger molecule than chlorine.
The larger size of iodine molecule leads to
stronger vander Waals forces (dispersion
forces) between them. These stronger
intermolecular forces require more energy to
overcome that’s why, iodine is id at
room temperature ' @m .
of smaller
er vander Waals forces.
s chlorme to remain in a gaseous
tate at room temperature because the
- energy is sufficient for the molecules to

‘move freely and not be held together as a

solid.

MCQ’S Questlon (Exercise)

1. When molten copper and molten zinc
are mixed together, they give rise to a
new substance called brass. Predict
what type of bond is formed between
copper and zinc. © 09203089
(a) Coordinate covalent bond
(b) lonic bond
(c) Metallic bond
- (d) Covalent bond ;
2. Which element is capable of formmg‘
all the three types of bonds; covalent,

coordinate covalent or ionic?
09203090

(a) Carbon

,‘nm@ﬂ§§yéi§l

e

Q@@@ |

< 54 3

(b) Oxygen
- (c) Magnesium

(d) Silicon

3. Why is H:O a llquld while H:S is a
gas? 09203091
(a) Because in water, the atomic size of
oxygen is smaller than that of Sulphur
(b) Because water ‘i's a polar compound
and there exists strong forces of
attraction between its molecule

(c) Because H2Qx a @. han -




. Which of the following bonds is

expected to be the weakest? 0920309 O .
(a) C-C b) Ci- 8
() 0-0 Q @

sed 2

s a

. Which form of 0%
luhricww © " 09203093
(a) Coa (b) Diamond

(c) Graphite

- (d) Charcoal

. Keeping in view the intermolecular

forces of attraction, indicate which
compound has the highest boiling

point. 09203094
- (a) H0 : (b) H2S
(c) HF (d) NH3

. Which metal has the lowest melting
point? £ 09203095

bonds

- Atoms achieve stability by attaining (O

(a) Alkali metals
(b) Inert gases
(c) Alk |
(d) Coinage metals
. Attaining two electrons in the valence
shell is called: 109203100

(a) Duplet rule ‘
(b) Triplet rule
(c) Octet rule
(d)-All of these SR

. All the noble gases have their valence
electrons: 09203101

(a) Partially filled :

(b) Completely filled . °

(c) Incomplete :

(d) None of the above 3

4. Noble gases are non-reactive, because
they do not: § 09203102

(a) Gain electrons

(b) Lose electrons

(c) Share electrons Q“@%
i W OQ :

e
nic “compound has the

ighest melting point? 09203096

(a) NaCl (b) KCI
(c) LiC/ (d) RbC!/

9. Which compound contains both
covalent and ionic bonds?09203097
(a) MgCh, (b) NH4C/
(c) CaO (d) PCIs

10. Which among of the following has a
double covalent bond? 09203098
(a) Ethane (b) Methane
(c) Ethylene

(d) Acetylene

SLO Based Additional MCQ’s

(d) All of these @@“ -
15. Every ato l@ cy to
S in its valence’

09203103

20r6
(b)2or4
(c)2or8
(d)2or10

16. Hydrogen and Helium follow:
09203104

(a) Octet rule

(b) Duplet rule

(c) Triplet rule

(d) None of these
17. Which of the following atoms obey

duplet rule? 09203105
(a) Oz (b) H,
(c) Cl (d) Li»

18. Which of the following is not true

about the formation of Na:S:
09203106

(a) Each sodium atom loses one
electron




19. Octet rule is:

09203107 26. Transfer o @
(a) Description of eight electrons : 03114
(b) Picture of electronic conﬁgur k g b 1ng
(c)Pattern of electro nfj mx nic bonding
(d) Attaining of elght (c) Covalent bonding
valence shell ~(d) Coordinate covalent bonding
20. Ato ach other because: | 27. When an electronegative element

09203108
(a) They are attracted towards each

other
(b) They are short of electrons
(c) They want to attain stability
(d) They want to disperse
. An atom having six electrons in its
valence shell will achieve noble gas

electronic configuratmn by:
09203109

(a) Gaining one electron
(b) Losing all electrons
(c) Gaining two electrons
(d) Losmg two electrons
lonic Bond
Which of the following atoms w1ll
form anion of charge -2? 09203110 ,Q\

21

22,

Atomic number ,\Masmﬂb%[ \
(a) 12 T O\
L (b) 14 o] N\UV3R :
© | NIV T 16
) b N 20

23. The formation of ionic bond between
two ions is due to: 09203111
(a) Hydrogen bonding
~ (b) Metallic force
(c) Electrostatic forces
~ (d) All of the above :
24. Which group of the periodic table has
the tendency to gain electrons?

09203112
(a) Group 1 (b) Group 18
(c) Group 2 (d) Group 17
25. Which of the following atoms will not
form cation or anion? - 09203113
(a) (atomic no. 16)
(b) (atomic no. 17)

(c) (atomic no. 18)

combines ‘with electropositive

element, the type of bonding is:
09203115

(a) Covalent
(b) Ionic
(c) Polar covalent
(d)Coordinate covalent _
28. Which of the following compounds is

non-. - “tional in its bonding?

_ 09203116
- (a) CH4 ~ (b)KBr
(c) CO2 (d) H.0

29. How many electrons are there in the
valence shell of sodium atom?

n (i () Four ,
e electropositive elements have the

09203118

- (a) Gain electrons
(b) Lose electrons
(c) Share electrons
~ (d) All of these .
31. How many valence shell electrons are
there in Na* ion? 09203119
(a) 8 (b)9 -
(c) 10 (d1
32. During the formation of ionic bond,
heat is? 09203120
(a) Absorbed
(b) Released
(c) Remains same
(d) Botha &b
33. Which type of attractive forces are -
present in ionic compounds: 09203121
(a) Covalent bonds

(d) (atomic no. 19)




34,

-

36

37

38.

39.

Covalent Bod

Number of electrons in nitrogegb
molecule is: 09203122
R L
(c)6

mol : . 09203123

(a)2 (b)3

(c) 4 S

. Silicon belongs to Group IVA. It has

electrons in the valence shell:

09203124
(a) 2 (b)3
(c) 4 (d) 6

- Phosphorus belongs to third period of

Group VA. How many electrons it
needs to complete its valence shell.

09203125
(a)2 (b) 3
()4 (d) 5
In the formation of ‘AlF,, aluminum
atom loses electrons.
‘ 09203126
(a) 1 (b) 2 e
(©)3 () 4 m
Identify the covalent
(a) NaCl
(c) H20 o*-(d) KF
A bo d between two non-

40,

41.

42,

~ (d) Repulsion of electrons

metals is expected to be: 09203127

(a) Covalent

(b) Ionic _

(c) Coordinate covalent

(d) Metallic .

A bond pair in covalent molecules
usually has: - 09203128

(a) One electron '

(b)Two electrons

(c) Three electrons

(d) Four electrons

Covalent bond involves the:
- 09203129

(a) Donationof electrons
(b) Acceptance of électrons
(c) Sharing of electrons :

S rx;r.\ﬂ %\“@

W ‘\j o ‘\')"-J -

¢ 81 »

09203130
(b) Three
(d) Five

44, Triple covalent bond involves how

many electrons? 09203131
(a) Eight ' (b) Six
(c) Four (d) Only
three

45. Which pair of the molecules has same
type of covalent bonds? 09203132

(a) O2 and HCI (b) Oz and N,

(c) Oz and CoH4 (d) Oz and C;H,
46. Identify the compound which is not

soluble in water: 09203133

(a) CsHg ~(b) NaCl

(c) KBr (d) MgCl,

47. Identify which pair has polar@?&x\?lent

bonds: q @o@@

48. Which one of the following is the

weakest force among the atoms? -
09203135

(a) Ionic force
(b) Metallic forces
(c) Intermolecular force
~ (d) covalent forces
49. Covalent bond is most commonly

. found between the elements of group:
| 09203136

(a) 13to 17
(b)1to 13
(c) 16to 18
(d)15t0 18
50. A bond formed by the mutual sharing
an electron pair is called:

2\ O

t bond

(a) Ionic bond

S




ol.

52,

A covalent bond formed by the
mutual sharing of two pairs
electrons between bonded at

called: T
(a) Single covalent

(b) Doublg ¢

(c) Txi ent bond

(d) Polar covalent bond

Which molecule contains a single
covalent bond? 09203139

(a) CH4

(b) CHy

. (¢) C2H2 .

o3

(d) O2

Nitrogen molecule contains:
09203140

_ (a) Polar covalent bond

54.

55.

56.

S,

58,

(b) Single covalent bond

(c) Double covalent bond

(d) Triple covalent bond

How many electrons are involved in
the formation of single covalent bond?

09203141
(a) One
(c) Three
A  covalent bond

09203142

(b) Non-polar covalent bond
(c) Metallic bond
(d) Double covalent bond

Coordinate Covalent Bond

Dative covalent bond is also known as:
09203143

(a) Coordinate covalent bond

(b) Covalent bond

(c) Ionic bond

(d) Metallic bond

Which one of the following in as
electron deficient molecule?

09203144
(a) NH; (b) BF3
(c) N2 (d) O2
How many lone pairs are present on

nitrogen in ammonia molecule?

i
s1mllW&%% :
(a) Po ent bond

(a) Ionic bo%
%C ‘ nding
R‘Xm |

o) r\fTQ§[\J] (©)

‘%58%

@@@

(d) Four

‘ of bond is present
between NH3 and BF3? 09203146

- (a) Covalent bond
"(b) Coordinate covalent bond
(c) Ionic bond :

(d) Metallic bond

Metallic Bond

60. In metals, the hold of nucleus over the

valence shell electrons is weak due to:
. 09203147

(a) One

(a) Large sized atoms
(b) High ionization energies
(c) Highelectron affinity
(d) All of the above
61. Malleability is the property by virtue
of which a metal can be drawn into:

09203148
(b) Wi
@15 to lose
0 09203149
: 'om i0n energies
) Low electron affinity
~(c) Low ionization energy

(d) none of the above
lntermolecular Fm ces 0

- (a) Sheets

63. Hydrogen bondmg is always found in:
: 09203150

(a) Non-polar molecules
(b) Polar molecules
(c) Homoatomic molecules
(d) All of the above
64. Which of the following is an examp]e_
of polar covalent compound?

- 09203151
. (a)HCI (b) Cl,
(c) Oz (d) Hz

65. The force of attraction between water

molecule is: @

) oordmate covalent bondmg




66. The boﬂmg point of water is:
09203153

(a) 0°C (b) 3
~ (c) 100°C “
67. The boiling point
20 1
(a) 44° ) b) 19°C
(©) (d) e

68. Water has hlgh boiling points as

compared to alcohol due to:
09203155

(a) Hydrogen bonding
(b) High vapour pressure
(c) Low density

(d) High surface tension

69. The density of ice at 0°C is:
09203156

(a) 0.917 g/cm’®
(b) 1.24 glem’
(c) 1.7g/cm?
(d) 2.17 g/lem®

70. The density of water at 0°C is:
09203157

(a) 0.917 g/cm

(b) 1.24 g/cm

(c) 1.00g/cm’
3

(a) Non— a l@ds

ands
ﬂ t QOGRS
one of the above
72. Ionic compounds-are good conductors
electricity in: 09203159
~(a) Solid state
(b) Molten state
(c) Solution
(d) Bothband c
73. Ionic compounds have: 09203160
(a) High melting and boiling points
(b) High melting and low boiling points
(c) Low melting and high boiling points
(d) Low melting and boiling points
74 The meltmg point of NaClis:

09203161
(2)318°C (b) 1000 °C
() 510°C (d) 801 °C
75. Which of the following is an example

of a covalent compound? 09203162

Non-polar compounds are insoluble in:
09203163

71. The ed by opposite (a) Water (b) Benzene
(c) Ether (d) Alcohol
1 R 2 a 3 b 4 d 5 c
6 g i o d 8 a 9 b 10 c
11 b 12 a 13 b 14 d 15 c
16 SRR 18 TR ERD d 20 c
21 c 22 c 23 c 24 d 25 c
Lk 27 b 28 b 29 e 30 b .
31 R 32 b 33 d 34 c - 35 b
36 C 37 b 38 c 39 ¢ 40 a
41 b 42 i d 44 .]0b 45 c
46 a 47 d 48 C 49 a 50 b
51 b 52 a 53 d 54 b 55 b
56 a 57 b 58 a 59 b 60~ a
61 N TS e b 64 dca @68V ¢
66 c 67 d- 68  [\.alnel[(2dot 70 c
o2 b 72 d N A bV S\ )l d | 75 d
76 a 3 ‘Z\@V\ - |
B KX\B\N
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