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[ ickmark () the correct answer:

L

01.' An example of the ionic compound is:

fa) H, (b) CH, fe) N, {d} HNaCl

02. ' Interaction between highly electron deficient hydrogen and highly electronegative atom
is called
fa) covalent bond (b)) ionic bond {c) hydrogen bond  (d) metallic bond

03. Two fluorine atoms share one electron each in their outermost shell to achieve the
electronic configuration of;

{a) Xe {b) Ar e} Kr {d) He
04. ' Number of electrons lost by atoms of group IliA equals:
{(a) 1 (b) 2 (c) 3 (d) 4
05. Atom which loses twao electrons from its outer shell ta form ion is called:
' {a) oxygen {b) potassium {c) magnesium {d) carbon
ﬂﬁ in NaCl crystal lattice each Na’ ion is surrounded by
(a) 6CI ions (b} 6 Na’ions {c) 8Cl ions (d) 12Cl ions
t;'_!?. At room temperature most of ionic compounds are:
{a) amorphous solids (b) crystalline solids (c) liquids (d) gases
Tendency of atoms to acquire eight electrons in their valence shell is:
{a) octet rule (b} duplet rule fc) triplet rule {d) none of above

09. When one atom forms cation by losing an electron and the other forms anion by
accepting that electron then bond form between them is:

{a) covalent bond (b} ionic bond
{c) coordinate covalent bond {d) hydrogen bond
. 10. ' Nobel gases are stable because they contain:
{a) 4 electrons in valence shell {b) 6 electrons in valence shell
{c) 8 electrons in valence shell {d) 10 electrons in valence shell
. 11.+  Bond which involves 3 shared electron pairs is a:
{a) double covalent bond {b) single covalent bond
(c) triple covalent bond {d) Mone of above
_12.' Anon-metal atom form anion by: -
{a) loses of electrons {b) sain of electrons
fc} loses of protons (d) gain of protons
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13. When two identical atoms share electron pairs and exert force on each other then the

bond form is:
{a) non-polar covalent bond : (b} polar covalent bond
{c) double covalent bond {d} coordinate covalent bond
14. Synthetic resins are used on places where;
{a) electric resistance is required (b) water resistance is required
(c) adhesion is required (d) friction is required
15.  Oxygen belongs to group VIA so the number of electrons in its valence shell is:
(a) 3 (b) 4 (c) 5§ (d) &
16~ Electron pairs which are not shared by atoms are called: '
{a) electron pairs  (b) lone pairs {c) bond pairs ~ (d) shared pairs
17.  Strength of intermolecular forces from ionic to covalent bond is:
fa) weaker {b) stronger fc) equal {d) Hone of above
18. lonic crystals have:
{a) high melting points (b) moderate melting points
(c) low melting paints (d) None of above
19. Bond formed by mutual sharing of the electron is:
(a) ionic bond ) (b} coordinate covalent bond
{c) covalent bond (d} metallic bond |
20.  Which of the following diagram shows atoms are bonded with the same electronegativity?
{a) A—i—B (b) A——3B (c} A—B {(d) A-4—8

21. The attractive force which binds atoms together is called:

{a) achemical bond (b) chemical forces (c) Both ‘a’& ‘b’  {d) Mone of them
22. Helium, neon, argon, xenon and krypton present in the atmosphere consist of:
"~ (a) un-bounded atoms (b) bounded atoms (c) ionic bonds (d) covalent bonds
23. | Electronic configuration of noble gases is:

(a) ns'np' (b) ns'np’ (c) ns'np’® (d) nd'np’
24.  Which one is not a noble gas?
fa) Helium {b) Argon {c) Radon (d) Oxygen
25, Noble gases are sometimes called the:
(a) slow gases (b} inactive gases (c) inert gases (d) idle gases
26. The outermast shell of the noble gases is: e
{a) completely filled (b) half-filled (c) partially filled (d) Mone of these
27. . All noble gases contain 8 electrons in the valence shell except:
{a) neon (b} krypton {t} xenon {d) helium
28. Because of these electronic configurations of noble gases are:
{o) stable and active {b) stable and not active
(¢} unstable and active {d) unstable and not active
29.  Atoms to acquire two electrons in the valence shell is called:
' (a) duplet rule (b} triplet rule {c} octet rule {d) divalent rule
30. In 1916 this chemist proposed the octet rule.
(a) JohnDalton . (b) Chadwick fc) G.N. Lewis {(d} Galdstein

31. It plays an important role in determining the chemical properties of the atom, including
its ability to form chemical bonds.
{a) number of protons (b} number of neutrons
(c) electrons present in the innermost shell (d) electrons present in the outermost shell
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32.} These electrons in the outermost shell of an atom are called:
fa) wvalence electrons (b) outer electrons (c) Bath ‘a’ & *b’ {d) None of them
M3:.1: |} Etectronic configuration of an element is 1s°, 25°, 2p’, therefore the valence electrons
this element has are: ;

fa) one (b) two - {c) three (d) five
':3_?} The valence electrons which are involved in chemical bonding are termed as:

fa) wvalency electrons {b) bonding electrons

fc) reactive electrons {d) ionic electrons

| 35.1 The group number in the periodic table indicates the:
{a) number of valence electrons in an atom (b) total number of electrons in an atom

_ {c} number of protons in the nucleus {d) number of neutrons in the nucleus
. 36. | Sodium contains one electron in its valence shell so it belongs to:
fa) group | {b) group fe) group Il fd) zero group

37.1 Phosphorus belongs to group VA, so in the valence shell, it contains:
; {fa} one electron (b) twoelectrons (c) threeelectrons (d) five electrons
| 38. | Chemical bonding is the combining of atoms to form:

{a) new elements (b} new atoms {e) new substances ({d) All of these
3:] An interaction that holds two atoms together is called a:
(a) chemical bond (b) ionic bond (c) covalentbond (d) coordinate bond
:ﬂl_. in the formation of an ionic bond, an atom laoses electrons and changes into:
fa) negative ion (b) positiveion - {c) neutral atom {d) HNone of these
-ﬁ . The atom which gains electron changes into:
{a) negativeion  (b) positive ion {c) neutral atom {d) HNone of these
'42. | The electrostatic force of attraction that holds the oppositely charged fons together is
 called: .
{a) chemicalbond (h) “jonic bond ) covalentbond  {d) coordinate bond
Electrovalent bond is also known as:
(a) chemical bond  (b) ionic bond fc) covalentbond  (d) coordinate bond
" 4. | Generally, an jonic bond is formed between the atoms of:
 (a) twasame metals (b) two different metals ~*°"
(c) two same groups - : {d) two different groups :
_45. i Sodium chloride, potassium chioride, magnesium fluoride are:
(a) * coordinate compounds {b) covalent compounds
{c) ionic compounds (d) MNone of these
4& The electron arrangement of sodium atom is:
A% fa) 2,8,0 (b) 2,81 (© 2,8,2 (d) 2,8,3
_47. The electron arrangement of chlorine atom is:
(@) 2,8,1 (b) 2,83 (c) 2,85 (d) 2,8,7
48. The formula of magnesium oxide is:
(a) mg0 (b) Mg0, c) MgO, (d) Mg0

49, The ionic bond between magnesium and oxygen is stronger than the jonic bond between
sodium and chlorine because of the:
(a) larger size of the atoms {b) larger size of cation
{c) greater charge on the jons {d) Hone of these
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'50.« A covalent bond between two atoms, is formed by the: '
fa) electrostatic force between two ions
{b) mutual sharing of electrons
e} only one of the atoms contributes both electrons constituting the bond
{d) Mone of these
| 51. . The bond in MgO is:
{a) electrovalent bond {b) cbvalent bond
{c) co-ordinate bond (d) chemical bond
| 52, ' The electrons of atoms that pair up to form a chemical bond are called:
{a) pair electrons {b) ionic pair electrons
(c) covalent pair electrons {d) bond pair electrons
'53.  The formations of H,, HCI, CH, are few examples of this type of bonding.
{a) Electrovalent bond (b) Single covalent bond
{c} Double covalent bond (d) Triple covalent bond
54. Oxygen (O,) and ethene (C,H,) are examples of this type of bonding.
{a) Electrovalent bond (b} Single covalent bond
(¢) Double covalent bond (d) Triple covalent bond
| 55. . It has 6 valence electrons in its outer shell.
(a) carben {b) chiorine {c) sodium (d) oxygen
- 56. ~ Nitrogen (N,) and ethyne (C,H,) are examples of this type of bonding.
fa) Electrovalent band {b) Single covalent bond
fc) Double covalent bond {d) Triple covalent bond
- 57.  Inits outer shells, each nitrogen atom has:
{a} oneelectrons  (b) twoelectrons (c) three electrons (d) five electrons
- 58  The covalent bond formed between identical atoms is called:
{a) non-polar covalent bond (b) polar covalent bond
(e} coordinate covalent bond {d) dative covalent bond
. 59 The bond in a hydrogen molecule is;
(a) non-polar covalent bond {b) polar covalent bond
(c) coordinate covalent bond (d) dative covalent bond
60. Non-polar covalent bonds are formed when the electronegativities of the two atoms are:
{a) unmequal {b) equal fc) zero {d} larger
61., Bonds in HCIl, H,0, NH, are: '
{a) non-polar covalent bond (b) polar covalent bond
{c) coardinate covalent bond (d) dative covalent bond

.62 = When the difference between electronegative values of two bonded atoms is more than
1.7, the bond will be purely:
{a) polar covalent (b) non-polar cobalent
{c) fonic or electrovalent (d) covalent
63 ' When the difference between electronegative values of two bonded atoms is less than
1.7, the bond will be:
{a) polar covalent {b) non-polar cobalent
({c) ionic or electrovalent {d) covalent
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54, '_: The bond will be pure covalent or non-polar if the electronegative difference nf hnd‘_ﬂ.
- atoms is;

(a) zero {b} 1.7 {e) less than 1.7 (d}) more than 1.7
65. The type of band in which bond pair of electrons is contributed by one atom only, s
 called a:

{a) coordinate covalent {b) dative covalent bund

{c) Both‘a’ & ‘b’ (d) None of these

6& The reaction between ammonia and hydrogen chloride invalves the formutiuﬂ of alan:

~ {a) ionic bond (b) cavalent bond
{c) polar covalent bond (d) dative bond
67. ' Most ionic compounds form:
{a) liquids {b) crystals - {c) gases {d) metals .

. 68. | The melting and boiling points of ionic compounds are:

{a) high (b) low {c) moderate {d} Mone of these

69. | Aqueous solutions of ionic compounds are: i,

(@) non-conductor of electricity (b) conductor of electricity  *
(¢} sometimes conduct electricity (d} partial conductor of electﬁcﬁ:y

70. , lonic compounds usually dissolve in: )

(@) covalent solvent (b} ionic solvent fc) polar solvent (d} non-polar solvent
71. | lonic compounds are insoluble in: : '

{a) covalent solvent (b) jonic solvent (c) polarsolvent -  {d} non-polar solvent -

72.: Which one of these is polar solvent? : i1
~ (a) oil (b) water ‘{c) petrol “{d) kerosene oil .
73.  As compared to ionic bond, covalent bonds are generally: ' :
{a) weak {b) strong (c) stable _ {d) unstable
74. | Sugar crystals and diamond are the examples of: : v B
(@) ionic compounds (b) covalent compounds
{c) polar compounds {d} non-polar compounds
75 . Non-polar covalent compounds are generally:
o {a} soluble in water {b) insoluble in water
{c) sometimes insoluble in water {d) $un1et1n1essnt!.ﬂein water
76  Polar covalent compounds are soluble in: ' AT sptl e
_ {a} oil (b) water {c) petrol fd} ‘kerosene oil :
77. i They do not conduct electricity in the solid, molten or aqueous solution.
fa} lonic compounds : {b) polar compounds '
_ {c) non-polar compounds (d) Al of these
_78. | They are bad conductors of electricity.
(a) covalent compounds (b)) donic compounds
~ {c) polar compounds {d) Mone of these
79. | Which one is a polar covalent compound? -
(a) CO, fb) CH, fc) CH, {d) HCl
- 80. _'-_ Which one is non-polar covalent compound?
(a) H,50, (b) €O, (e} H0 (d) HF
81. ' It is a common white glue. -
{a) Polyurethane (b} Resin glue fe) Polyvimyl acetate {d} Epoxy resins
82. It is used in the construction of vehicles, trucks, boats and aircraft. .
{a} Polyurethane {b) Resin glue fe) Polyvinyl acetate (d) Epoxy resins
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% d) |12, (o) |28.| (c) | 34| (b) | 45.| () |56.| (d) | 67.| (b) | 78. fa)
@ (o) (8| |20 @ |35 @ |46 ® |5 @ 6| @ ] @ |
8| (d) {34 | (b) [25.| (c) {36 (o) |47.| d) | 58.| (o) | 69.] (b) |BO.| b)
oL () (48| (d) |26 | (a) |32.| (d) [48.| (o) | 59.| fa) | 70.| fc) | 8L | (c]
Wl 16| m |22| @ |38 © 45| (0 [60.| 0) | 71| (@) 82| (@)
|| (a) 147.| fo) | 28| (b] |39.| (e} |50.| (b)  61.) (b) 72| (B)

.| (b) (38| (o) |28, | (o) (40.| (b} |51 fa) 62| (c] | 72| (o)

o8| (o) {19.| (c) (30| (c)] |4 | (a) | 52.| {d}  63.| {d) | 74| fb)

8| (b) |20.) fa) |3L| (d) |42.| (6} |53.| fb) |64 fa) | 75.] (b)

|28 (0 |21 () |32 (c) |43.| (b) |54.| (c) |65.| () | 76| (B) | '
T3l (22| @ 5] @ [ea] @ [35] @) 66| @ [72] (@ j

Short & Detailed Answer Questions

T o i force

+ All the matters in this world are composed of atoms. The

I:ttrlvrrtlf"l'vlrfwl':lE which binds atoms together is called a chemical bond or chemical forces. Few
ﬂ:-menuihﬁ naqslﬁ of tin-bounded atoms. For instance, hellum, neon, argon, xenon and
krypton pl‘l!ﬂl'lf in the atmosphere consist of un-bounded atoms. How various atoms are
bonded together affects the properties of substances.

Chemical bonding is the combining of atoms to form new substances. An interaction that holds
two atoms together. is-ealled a chemical bond. Atoms can lose, gain or share valence electrons
to form chemical bonds.

J

Tht essential answer is that everyone in the world desires to be stahLe in their life. Atoms are
just like that, they are also trying to become more stable, so atom tries to shares some
electrons:with each other to obtain the electronic configurations-of noble gases.

\m Noble gases have ns' np' electronic configuration in the outermost shell and rarely form
chemical bonds. The nable gases are hellum (He), Neon (Ne), Argon (Ar), Krypton (Kr), Xenon
{Xe) and Radon (Rn}. These elements are sometimes called inert gases. This is because they do
not participate in chemical reactions. The outer shells of three noble gas atoms are shown in

the fallowing figure.
2 Valium (2) l: : : '
Maon (2, B}
Keypton (2,8, 18.8)  wonon (2,8, 18, 18, 8)
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Mote that these elements have a completely filled outermost shell. Helium contains 2
electrons and other noble gases contain 8 electrons in the valence shell. Because of these
electronic configurations of noble gases are stable and not active.
Duplet and Octet Rules: Atoms to acquire two electrons in the valence shell is called the
duplet rule, whereas atoms to acquire eight electrons in the valence shell is called the octet
rute. In 1916 a chemist G.N. Lewis used this fact, why atoms undergo chemical reactions. He
called his explanation the octet rule, An octet means a set of eight.

And why are they important?

m What ;.‘ll"f valence electrons? OR _Whm.- are valence efectrg.r_:s_!mteﬂi R
Ans

: Electrons present in the cutermaost shell of an atom play an important role in determining the
chemical properties of the atom, including its ability to form chemical bonds. These electrons
in the outermost shell of an atom are called valence electrons or outer electrons.

How can we find the number of valence electrons? |
OR  Where are valence electrons located?

Ans: Finding valence electron or the electron configuration consider an example of Boron (B),
which has electronic number five. The electronic configuration looks like this: 15?, 15?, 2p1
since there are three electrons in the second shell (25° and 2p'), we can say boron has three
valence electrons. .

We know that the group number indicates the number of valence electrons in an atom. For
example, sodium belongs to group |, 5o it contains one electron in its valence shell. Similarly,
phosphorus belongs to group VA, so it contains five electrons in the valence shell.

What is meant by bonding electrons? q
Ans: The valence electrans which are involved in chemical bonding are termed bonding electrons.

m When atoms are considered to be unstable? _J

Ans:  An atom can be considered unstable in one of two ways. If it picks up or loses an electron; it
becomes electrically charged and highly reactive. Such electrically charged atoms are known
as ions. Instability can also occur in the nucleus when the number of protons and neutrons is

unbalanced. To achieve equilibrium, the atom emits particles in the form of radiation until the
nucleus is stable. Such unstable atoms are said to be radioactive.

'K:l Name the types of chemical bonds. ]

S —_

Ans: There are three types of bonds depending on the tendency of an atom to lose or gain or share
electrons. '
{i) lonicBond {ii) CovalentBend (i) Co-ordinate covalent bond or dative covalent

Describe the formation of lonic bonds. _J

Ans: Farmation of lonic Bonds: In the formation of an ionic bond, an atom loses electrons and changes
into a positive ion (cation) whereas another atom gains this electron and changes into a negative
ion {anfon). These cations and anions have opposite charges. They attract one-another by the
electrostatic force of attraction. The force of attraction that holds the oppositely charged ions
together is called an ionic bond or electrovalent bond,

Generally, an ionic bond is formed between the atoms of two different groups, metal and
non-metal.
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s s ]
W11} Define ionic compounds. j

Ans: Jonic Compounds: Compounds that contain jonic bonds are called ionic compounds such as
sodium chloride, potassium chloride, magnesium fluoride ete. -

PREA £xplain the formation of ionic bond in: l

(1) the reaction between sodium and chlorine
(2)  the reaction between magnesium and oxygen
Ans:  (a) The Reaction between Sodium_and Chlorine: Sodium atom is a metal of A group of
the periodic table and has only one electron in the outermost shell. The electron
arrangement of the sodium atom is 2, 8, 1. By losing one electron from the outermost
shell, sodium forms cation (Na') whereas chlorine atom is non-metal of VIIA group and
has seven electrons in its outermost shell. The electron arrangement of the chlorine
atom is 2, 8, 7. Since the chlerine atom has seven electrons in its outermost shell, it
needs one electron to complete the octet. By gaining one electron, the chlorine atom

now has eight electrons in its outermost shell and a chlonide ion is formed (CL').

Ha Ma' +e
2,8,1 2,8
Cl+e cr
1,8,7 2,88

(Sodium chloride)
Both these atoms are now oppositely charged ions. Therefore two charged ions are
attracted to each other by the electrostatic force of attracton. Thus Na® and Cl™ ions
are joined by an jonic bond and form sodium chloride. The formation of ionic bonds by
a 'dot and cross’ diagram is shown in the following figure.

" I i y_,.m‘-.._,_‘_' & -
//' e, o
| f';,'"‘ﬂ.-" ™ \ Fi -f-‘f"'-‘-\-‘-\\-. g
[ % L L
f :é]_ 1% # s F 1 S
(kL N R S4B S e ™
LA e ; 7 e % 'y
L O | 1 oy A J
g W R W
! - g - _'JJ
| 2,81 2,8,7 (2,81 [2,8,8]
L ANy 00000000 i NaCl (Na'Cl)
! Y Formation of jons [ Attraction between Formation of an l
i opposite Charges fonlc compound
! Sadium atom Sodbum fon (Ma') !
| H "
1 B :-‘ @
I *
Farmation of ionic band In 5odium chloride | Q * +

-BF oy

" ! # ' "f'jmcﬁ

Soddivrn Chloride (MaCl)
Chlerine atom Chlaride fan (CU)

Formation of an lonic Bond
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(b)  The Reaction between Magnesium and Oxygen: We consider another example of

ionic bond formation, the reaction between magnesium and oxygen forming

magnesium oxide. Magnesium Is in the group-Il of the periodic table and has only two

electrons to share and oxygen is in group VIA and has six electrons in {ts outermost

sheil. By losing two electrons from the outermost shell, magnesium becomes Mg*' and

it is left with 8 electrons in the second shell. By gaining two electrons, the oxygen

atom now also has eight electrons in its outermost shell and becomes 0. Both these

atoms are now changed into oppositely charged ions. The attraction between the

oppositely charged ions forms the ionic bond between magnesium and oxygen. The

formula of magnesium oxide is Mg0. The formation of ionic bonds by a ‘dot and cross’
diagram is shown in the following figure.

L L L T e L A

Electron Magnesium atom ! Oxygen atom
Cenfiguration 1.8.2 1.6
Strong electrostatic forces of attraction
between ipns of opposite charge form the fonic bond.
— - 1' — - 2-
|
@ | Q |
’ : 0 i
| ]
|
1
]
- ,Ilgl- = - OI- -
Electron Mg’ ion 0 ion
Confleuration 28 2.8
stable Hoble Gas stable Moble Gas
electron configuraton electron configuraton
MHeon Meon
stable full outer shell stable full outer shell
of electrons of electrons

Formation of ionic bond in Magnesium oxide

The ionic bond between magnesium and oxygen is stronger than the ionic bond between
sodium and chlorine because of the greater charge on the fons. Magnesium oxide has a higher
melting point due to the presence of a stronger bond.
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' rm s p——1 el T
-4 Chermical Bondin
Chapter 5 \ =
++ SR 3 2
| 4)- DO YOU
I R KNOW?
% L ST o £ e i L
g " The alkali metals {IA group elements) lote a single electron to form ai_:
manovalent cation.
* The alkaline earth metals (A group elements) lose two electrons Lo lcrm'
¥ divalent cation (M.
i - Aluminium, a member of the IIIA family, loses three electrons and form il*_
i trivalent cation (M), *.
T The halogens [VIlA group elements) have seven valence electrons. All th&'-r

halogens gain oné electron to complete their valence energy level. And ail l:n‘
them form an anion with a single negative charge,

- The VIA elements gain two electrons and form divalent anions (e.g. 0", ). _‘;
- The YA elements gain three electrons and form trivalent anions (e.g. N, P7).

R e b . a4 . e T T R

Dgﬁm covalent bam' Expfam r.hr fnrmtfnn nf a covalent bond with an example. J’

Ans: Covalent Bond: In this type nf bl.'lrld., electrons are not gained or lost by atoms. A covalent

bond is formed by the mutual sharing of electrons between two atoms. This type of bonding
occurs between two atoms of the same element or atoms of different elements. This bonding
occurs primarily between nonmetals; however, it can al.sn be observed between metals and
non-metals,
Example: Consider the formation of a covalent bond between two hydrogen atoms. Hydrogen
belongs to group IA and has one electron in its valence shell. When two hydrogen atoms share
their valence electrons, both atoms achieve the electronic mnfiguratmn of noble gas and
satisfy the duplet rule.

G O—~@

hjrdmgen mns hydrogen molecule

A covalent bond is generally repfesented by a short straight line (-) between two bonded
atoms. The above figure shows the farmation of a covalent bond by a 'dot’ and ‘cross’ diagram.

R EN Define the following terms: J

(a) Unpaired electrons {b) electron pair  (c} bond pair (d) lone pair
Ans: (i) Unpaired Electron: When there is one electron in a sub-orbital, it is called an unpaired
electron.

(i) E n Pair: When the sub-orbital is filled with a maximum of two electrons, it is
called an electron pair. The electron pairs can be found in two types as bond pair and
lose pair.

(iify  Bond Pair: Bond pair Is composed of two electrons that are in a bond.

{iv)  Lone Pair: Lone pair is composed of two electrons that are nat in a bond.

Huw many types of covalent bond are there? Write the name. |

Ans: Types of Covalent Bond: As we know that the covalent bond is formed by the mutual sharing
of electrons between two atoms. The electrons of atoms that pair up to form a chemical bond
are called bond pair electrons. Depending upan the number of bond pair, a covalent bond is
further classified into three types.
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(i) Single Covalent Bond {(ii} Double Covalent Bond H—H 0=0 |
{iii) Triple Covalent Bond oy .=. 1|
We can simply define three types of a covalent bond as: Single bond Double bond |
. Mutual sharing of two electrons between two atoms |
form a single covalent bond. N==
. Mutual sharing of four electrons between two .E. |
atoms form a double covalent bond. Triple bond '
. Mutual sharing of six electrons between two atoms L

form a triple covalent bond.

RN Explain a single covalent bond with examples. J

Ans: Single Covalent Bond (—): A covalent bond that is formed by the mutual sharing of one bond

pair is called a single covalent bond and it is represented by a single short straight line. The
formations of H- H, H-CL, CH, are few examples of this type of bonding.
Examples — Formation of Chlorine Molecwle: A chlorine atom belongs to group YIIA and it has
seven outer electrons. It needs one more electron to achieve a stable octet electronic
configuration. When twe chlorine atoms share their valence electrons, both atoms achieve the
electronic -::nnﬂguratinﬁ' of a noble gas. The single bond in the chlorine molecule is
represented by a dot and cross diagram as shown in the following figure,

e ey

[ e e 1
1 AN,
b 40 4 )k Chiorine atoms
| ﬂf.x\ l\ ff X% (unstable)
;f .'._l‘\. "-'H"J/'f &
I“.”" l o ;-:_.‘/
= = o e

AR N

0 N et ™ 1

g y # R |
1‘!.* cl \'."l-x a %X Chlorine Molecule
*'1. \ Jexx 4 (stable)

l"\ '__"n‘_'_t_,i'r_' 1 b H'FI o

\\‘:"“'I.- - '_ . "o

- O
Covalent bond

Formation of single covalent bond in a chlorine molecule

N - Some other examples of the formation of a single covalent bond in hydrogen chloride and
; methane can be represented as follows:

£ I

iy ba R e

iE /,-_.%_\. 4 P ¥ 4 \
- / g e i b
[’\‘@r II: + | .'k -\ @ ::r \@!j}\ h. @ /*

] i

Hydrogen atom Chlorine atom Hydragen chlarine atom

H-+iCs = HICt or H-cl
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atom needs four  each atom needs one
electrons to complete electron to complete electrons to form 4 single
its outer shell its outer shell covalent bonds
DOT AND OX o |
. o HSCRH H—(|3—H
X0

Carbon shares all 4 of its

Formation of single covalent bond in hydrogen chloride and methane

Q.18 Dl!l:ﬂ.b! the r:lnut.l'e covalent bond with-examples.

Ans: MMM{_] A covalent bond is formed by the nwtual sharing of two bond pairs
called a double covalent bond and it is represented by two short straight lines. The examples
of molecules hlmni dnuhle bonds are oxygen (0,) and ethene (CH,).

: : The oxygen atom belongs to group VIA of the

periodic table and it has 6 valence .electrom in its outer shell. It needs two more electrons to

achieve a stable octet electronic configuration. Each oxygen atom will share two of its outer

electrons with another oxygen atom to form an oxygen molecule (0,). Thus, two pair of

electrons are shared between the two oxygen atoms to form a double covalent bond. The

double covalent bond in an oxygen molecule is represented by a dot and cross diagram as
shown in the followihg figure.

2.8 (2.8
Qxwgen atom, O Oxygen molecule, O, r

(2.6)

The structural formula of an oxygen molecule is written Q=0
Another example of a double covalent bond in ethene molecule can be represented as follows:
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‘Alw:  Triple Covalent Bond: A covalent bond that is formed by the mutual sharing of three bond

' pairs s called a triple covalent bond and it is represented by three short straight lines (N = N).
For example, mtrugen (N,) and ethyne (C,H,).

= : Nitrogen is a non-metal. Each nitrogen atom has

five electrons in its outer shells. Two nitrogen atoms will share three electrons to form three

covalent bonds which are called triple covalent bond and formed a nitrogen molecule (N;). The

triple bond in nitrogen molecule is represented by dot and cross diagram is shown in the

following figure.
Shqlre .
Share

(2.B) (2.8
Hitrogen Hitrogen Nitrogen molecule, N,
atom, N atom, H -
“n ] (2.5) (2.5)

The structural formula of a nitrogen molecule is N.= N. By
Annﬂwrenn'pla of trlple mlnnt bond in uﬂr,me mnle:ule can be represented as l‘ollm

{'v': £ oF

34 &F LF X

Mﬁﬂ conditions are the polar and non-polar W"ﬁmﬁw L} .

ARE. Covalent bonds are formed between two similar and dissjmllnr aoms. For gample, H - H,
Q= ﬂ H=HN, H-CL
Non-polar Covalent Bond: The covalent bond rorrned between identical atnms is called
non-polar covalent bond. Both the identical atoms exert some force on the shared electron
pairs. A non-polar covalent bond 1n hydrogen molecule is shown below:

Henpolar Covalent Bond .,
Unpaired Equal sharing of
valenwce electrons valence electrons

Two identical atoms Nuq:u:llar cavalent
{nanrmetal ) mil ecule . LR
5 H + H H:H
i siom il moom H, moleculy
{1 volencs sechon) [ valsncs slecion] B gt O s
B SN [
o b H st
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In the above example, each H atom has an equal electrmegaﬂvlty value of 2. 1; therefnre the
covalent bond between them is considered non-polar. It means non-polar covalent bonds are
formed when the electronegativities of the two atoms are equal.

Polgr Covalent Bond: On the other hand, when different atoms share electron pair, both the
atoms exert unequal forces on the shared electron pair. Such a covalent bond is called a polar
cavalent bond. For example, bond in HCI, H,0, NH, are polar covalent bonds,

" In the formation of a polar covalent bond, one of the atoms will attract the shared electron
pair more strongly than the other one. This atom will be called a more electronegative atom.
So, the more electronegative atom partially draws electron towards itself, this makes it
partially negatively charged and another atom partially positively charged.

For example, in hydrogen chloride, Cl is more electronegative than hydrogen. This causes the
Cl atom to a~quire a slight negative charge, and the H atom a slight positive charge due to
electronegative difference. Thus, the bond between hydrogen and chlorine is called a polar

covalent bond.
* 6-.-

" b &

H' + Cl* ——» H C&
¥ L1 - i
it hiydrogen and hydragen chloride

chlarine atoms molecule

* The compounds which have polar covalent bonds are called polar compounds.
Electronegative nlues determine whether a. chemical, bopd will be ionic or cgyalent in nature.
‘When the difference hﬁhm liectrnneﬂative value: nf t\g'l:l hmded atgrrg {5 more than 1.7,
the bond will be purﬂr ionic or. eiectmim, wherm the differem:p i, jgss than 1.7, the
bond will be covalent. i thg ele:tmnepltin qtﬁemn:e of honded atotm hmythe bond will
be pure covalent or non- pdar ;

"-\R"‘-'? s

gmm:wdaﬂummrmmh wit 1

cordinate Ce Songd o : Bong: mmwmﬂgegﬂnmmbum
one electron to form 2 covalent bnnd I-hwenreﬁ a covalent bond can be formed between two
atoms even when only one of the atoms contributes both electrons constituting the covalent
bond. Such a bond is called & coordinate covalent bond or dative bond. Thus, we can define a
coordinate covalent bond as: The type of bond i which bond pair of electrons is contributed
by one atom only is called a coordinate covalent or dative covalent bond.

Concept of Donor and Acceptor: The atom that donates the electron pair is called the donor
and the other atom which accepts the electron pair is called the acceptor.

A coordinate covalent bond is represented by an arrow (—) pointing towards the atom which
accepts the electron pair. A few examples of the formation of a coordinate covalent bond are
given as under:

D ) vonia  and oride: The reaction between
amunla and hydruien n:hlunde invalves the formanun of a dative bond between N atom in
NH, containing lone pairs and H' ion from HCL. When ammonia reacts with hydrogen ions (H')
in an aqueous solution of an acid, the hydrogen ion is attracted to the lone pair and a
coordinate covalent bond is formed.
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positive charge because negative charge because
only the hydregen nucleus the hydrogen has let its
has moved to the nitrogen electron behind

lone pair of co-ordinate bond
electrons

The reaction between Ammonia and Hydrogen Chloride

When hydrogen chloride dissolves in water, a hydrogen ion is attracted to the lone pair of
electrons which is available on oxygen and hydronium ion is formed as shown below:

H' transfer {C| Keeps H's electron) -

TH proton “borrows” eiactron
| fram O for covalent bood |
| =coordinate onct). |

H 1+
H— —H+H‘~—-_-—~—_+ [H—é—H:I (or) H,0

Once a bond is formed, it is impossible to tell any difference between the dative covalent and
ordinary covalent bonds. There is no difference between them in reality. The only difference
between the two is a mode of formation. Due to their covalent nature of the bond formation,
the properties of these compounds are similar to those of covalent compounds.

Q.20 mnm.‘ulﬂcbmd

Aru. Metallic Bond: Metallic bonds are formed by the attraction hetween rnetal ions and
delocalized or mubﬂe” electrons as shown in the following.

#—Delocalised

OBEE @
O@ B0, O o
o)clolojojo;

Diggramatic representation of metallic banding

|

. Metal atoms lose the outer shell electrans and become positively charged ions and
occupy a fixed position in a lattice,
. The outer shell electrons are free to move between the metal ions so are called

delocalized and mave freely.
g Thus the metal lattice structure shows positively charged ions surm.nded by a
delocalized outer electron,
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Magnesium is present in M'.-rch graupi' How many electrons are in.the outer.shell of d
magnesium atom?

~ Ans: Magnesium is present in group 2 and period 3. It is a s-block element. Its atomic number is 12

and it is solid at 20°C. Its electranic configuration is 1512511p‘351 so it has two electrons in its
outer shell.

R ¥4 What is the charge of a magnesium ion and what is its symbol? }

Ans: The charge of a magnesium ion is +2 and the symbol for the fon fs Mg”.

ms an ‘ionic bond have a drpnlef
PRSI S TR R
Ans:  An ionic bi:-hd does not have a d]pule because a dipole is, by definition, a polar molecule.

W23 Describe the formation of anions for the following non-metals using dot cross structure: |
(a) Sulphur (atomic number 16) - (b) Oxygen (atomic number 8)

cAns:  (a)
!
e 5 2 electrons {-2) . suﬂdﬂm[-y
(b) o -y
// "'_‘\\\\ﬁ ’
J (/' | ) o R '-'-'*—-—l"_ )
\\:_,f/; A
-
Oxygen atom 2 electrons (-2) - amum ; safibadc.-
0 26 o - D] [z, H-]:
Write the formation of cations for the following mttal‘utanu:uhgdnt r:rﬂnlwcmrl
{a) ﬁ{htmicnunb#r!?j {b} Al'fatqrmcnunﬁlr ﬂj L M)
Ans: (a) | o - ;

”””“\x\ //H \
Oﬂ» — (&)

ey
Potassium atom K Potassivm ion K
{2.B.8.1) (2.8.8)
)
‘_“\ realease 3 electrons —a -3
°) (o) -:
/ ] L% ffj' ’ .
S i \-‘_—I-;-_/ l-
o ® : electron
Number of proton = 13 Mumber of proton = 13
Number of electrons = 13 Mumber of electrons = 10
Charge = 0 [Neutral) Charge = +3
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oWl 4 What do you know about intermolecular forces? |

F]

—ram v

Ans: Intermolecular Forces: We know that some forces which hold the atoms together in a
substance are called chemical bonds. Moreover, along with these strong bonding forces, weak
forces are also created in between the molecules. These are called intermolecular forces.
Thus, Intermolecular forces are defined as the set of all the forces that occur between two
neighbouring molecules. The bonding and intermolecular forces of hydrochloric acid are shown
below:

" Intermolecular force ~~ Intermolecular force
{strong) {weak)

These intermolecular forces are weaker than an jonic and covalent bond. The interaction
between intermolecular forces may be used to describe how molecules interact with each
other. The strength or weakness of intermolecular forces determines the states of matter of a
substance (e.g., solid, liquid, gas) and some of the chemical properties (e.g., melting point,

structure).
There are several types of intermolecular forces, but two main intermolecular forces are:

(i} Dipole-Dipole Interaction (ii) Hydrogen bonding

/¥l Explain dipofe—dipﬂe interaction f:irces with examples. J

Ans: Dipole-Dipole Interaction: Dipole-Dipole interactions result when the two dipolar molecules
interact with each other. When the partially negative portion of one of the polar molecules is
attracted to the partially positive portion of the second polar molecule, the electrostatic

attraction is created between two molecules. These attractive forces are called Dipole-Dipole
interactions and represented as below:

' — - h‘ . e _-_.,,. .‘... _..l ’
G, o NG o ROk o I8

e —

Dipole Dipole Interactions

In the diagram, “6" (read as “delta"”) means “slightly”.
Example Dipole-Dipole Interaction: Dipole-dipole interaction can be seen in hydrogen chloride,
Chlorine atoms are much more electronegative than hydrogen atoms. A partial

- : " P ; T i+ &=
negative charge is created on chlorine and in turn a partial positive charge on | | _
hydrogen due to electronegative difference. !
When two molecules of hydrogen chloride come close to each other, the slightly
negative end of one molecule is attracted to the slightly positive end of another molecute.
These attractive forces are simply called dipole-dipole interaction as represented below:
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&+ & &+ B
H—C H—C
&+ f— fi= &

L LR tias o !I!*
; attraction

(e }rf:] What is hydrogen bonding?

Ans: Hydrogen Bonding: A hydrogen bond is a type of dipole-dipole interaction. When hydrogen
forms polar covalent with more electronegative atom like Nitrogen (M), Oxygen (O), Fluorine
(F), Chlorine (Cl), Sulphur (S), then hydrogen gets a partial positive charge and other
electronegative atoms get a partially negative charge. The interaction between the partially
positlve'crmrged hydrogen atom of one maolecule with an electronegative atom of another
molecule is called a Hydrogen bond.
In molecules containing N-H, O-H or F-H bonds, the large difference in electronegativity
between .the H atom and the M, O or F atom leads to a highly polar covalent bond.
Because of the difference in electronegativity, the H atom bears a partial positive charge and

the N, O or F atom bears a partial negative charge. (8 and & show slight charges).

&+ - i A Tl B
N—H 0—H F—H

The high partial positive charge on the H atom enables to attract of the highly electranegative
(M, O, or F) atom of the other molecule.

Example of Hydrogen Bonding: Consider the example of hydrogen fluoride. The fluorine atom
is more electranegative. They tend to pull on the shared pair of electrons, creating a partial
negative charge on themselves and a partial positive charge on the hydrogen. The partial
positive charge bearing hydrogen, then forms a bond with the electronegative atom of a
neighbouring molecule, while its electronegative element forms another bond with the
positive hydrogen of another neighbouring molecule. Therefore, several molecules combine by
hydrogen bonding thus:

Hydrogen bonding between HF molecules

&+ o— o+ o & i

Hydrogen bonding Hydrogen banding |

These intermolecular forces are extremely important in determining the properties of water,
biological molecules, such as proteins, DNA. Synthetic material such as glue, paints and dyes
are developed due to hydrogen bonding. Synthetic resins bind two surfaces together by
hydrogen boending or dipole-dipole interaction. Moreover, hydrogen bonding affects the
physical properties of the molecules like melting and boiling point, density, solubility etc.
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(e} Write the cross structure of CCl,.

Ans: “w
[ ]

s i
L x . L N |
[P @2 G2RE™
* & o [ ]

L] L

o« Clea

(e}c[/} Represent the formation of anions by the faﬂowfﬁﬁ non-metals using electron ‘dot’
and cross’ structure,
(i) N . {ii) Br Co (i) P

Ans: () N+ & —— [N:]" () Bro+ x —— [lrr]”
(i) P + & ——> [F:]”

(XL or what do the properties of compounds depend?

Ans: The losing or gaining of electrons leads t:.:i. l_nmc ;undlng, while the sharing of electrons leads

to covalent. The properties of the compounds depend upon the nature of bonds existing
between them.

mmﬂm ionic cnmpomds Whﬂt dre fhe chd.l';:ltl'ﬂ‘lshts ﬂ,f lnnic tampn{mds? - '

MRS S — P ———

Ans: lonic Compounds: Compounds having ionic bonds are called ionic compounds. The properties
of jonic compounds relate to how strongly the positive and negative ions attract each other in
an ionic bond. Most of the ionic compounds are in a solid or crystal form with strong
electrostatic forces. The following figure shows the arrangement of Na' and Cl jons in MaCl. In
the crystal structure of sodium chloride, each Ma+ ion is surrounded by six Cl- iens. Similarly,
each Cl- lon is surrounded by six Na+ ions.

e e v .

e %Se gl

. Key .
j !. NE.r & . .... .“
f ‘.cr ' . @
| = P
. L " ]

| Arrangement aj‘ fons in Soh‘d cr_vsm[ achrCI

|

Characteristics of lonic Compounds: The ionic compounds exhibit the following properties:

{n lonic compounds form crystals.

() lonic compounds tend to be hard and brittle

(i)  The large attracting forces result in a very stable structure. Therefore a lot of energy
will be required to break these forces. 5o ionic compounds have high melting points.

For example, the melting point of NaCl is 801°C and boiling point 1413°C.
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{iv)  Agueous solutions of ionic compounds also conduct electricity. This is because when an
ionic compound dissalves in water, the ions are free to move in an aqueous solution.
i) lonic compounds usually dissolve in polar solvent like water and are insoluble in
nan-polar solvents like oil, petrol, kerosene oil etc.

‘s¥d How are covalent compounds formed? Give the characteristics of covalent compounds.

Ans: Covalent Compounds: Covalent compounds are formed by the mutual sharing of electrons
between atoms. As the bonding force of covalent bonds is generally weak as compared to the
ionic bond.

Characteristics of Covalent Compoupds: The covalent compounds have the following
properties:

(i) Covalent compounds can exist as crystals, examples include sugar crystals and diamond.
{1} The melting and boiling points of most cavalent compounds are usually low.

(iliy  Thev are bad conductors of electricity.

1) They are insoluble in water, but saluble in non-polar solvents like ail. petrol, kerosene.

aLg
kR What do malleable and ductile mean?

Ans:  Mallegble: It means that metals can be hammered into different shapes and rolled into a sheet.
Ductiie: It is the property through which metal can be drawn into wires,

I3 What are the characteristics of metals?

Ans: Characteristics of Metals: Following are the different properties of metals such as:
()  Metals are usually malleable and ductile.
(i) They are the conductor of electricity and heat due to the presence of delocalized
electrons (mobile electrons), '
(if)  Melting and boiling points of metal are usually high as the atoms in metals are packed
tightly.
{iv}  Metals have high densities.

LN What are the uses of different synthetic adhesives like glue and epoxy resins’?

Ans: Synthetic adhesives like epoxy resins and glues are the substance that sticks to the surface of
the other abjects. The material like plastic, wood, metal, ceramic glass and rubber etc on which
glue is applied are called a substrate. Epaxy adhesive is more expensive as compared to resin
glue. Both are synthetic adhesives and reguire mixing before use, but epoxy hardens much
faster than resin glue. We can use adhesive anytime to reattach the broken objects. For
example, Polyvinyl acetate is a common white glue, It is used in bookbinding. Polyurethane
glue is a flexible adhesive. It is used in fixing soles to the bodies of shoes and woodworking.
Matural rubber bond to substrate on contact. It is used in self-adhesive envelopes. Conductive
adhesive is commonly used in electronics to repair equipment. Amino resins are water-soluble
adhesive, they are used in the bonding of layers in plywood. Epoxy glue contains epoxy, Its
form strong bonds with glass, plastics, plywood, laminated boards and ceramic. Another use
for epoxy resin is deccorative flooring applications. Commonly, epaxy resins are used where
water resistance is required. Bn'cig-es, dams, power stations are also coated with epoxy resins.
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(o)I.B Explain how Aircrafts, cars, trucks and boats parts are partially heid together with J

epoxy adhqsiw

S < y—— — — e

i —

Ans: The excellent adhesive properties of epoxy resins are due to the attractive forces between the
epoxy resin and the surface of the substrate. One of the meost commen uses of epoxy resin is
for adhesive purposes. For that purpose, epoxy resin is used in the construction of vehicles,
trucks, boats and aircraft. Its drying time is 6-30 minutes hardly.

mﬂuw is an ﬂectmngatfw. va.*ue dﬂemmed the funﬁannn of a chemical bond? ]

Ans: The electronegativity determines the nature of the bonding in a compound, from non—polar to
ionic.
Explanation: A chemical bond forming a compound tcecurs when the atoms “share” electrons. L
Electronegativity determines the nature af the "sharing” of the electrons in the chemical bond.
If the Electronegativity is very close to the same between the two atoms the electrons are
shared roughly evenly. Each atom will have close to 50% of the electron derlsily This equal or
close to equal sharing results in a non—polar bond.
If the electronegativity is very different between the two atoms, the eLectrur'ls are shared very
unevenly. One atom (or polyatomic ion) will the vast majority of the electron density. The
other atom (or polyatomic ion} will have very little electron density. This will result in one
atom having a positive charge and the other atom having a negative -:harge This type of
unequal sharing results in an ionic bond.
A polar covalent bond comes from atoms that have a difference in electronegativity but not as
great as the differences in an ionic bond. In a polar covalent bond, one atom will have a
partial positive charge and the other atom will have a pa rtial negative charge.
Therefore, electronegativity describes the degree to which an atom attracts electrons in a
chemical bond. The difference in the electronegativity of two atoms determines their bond
type. If the electronegativity difference 15 more than 1.7, the bond will have an ionic
character. If the electranegativity difference is between 0.4 and 1.7, the bond will have a
polar covalent character. Lastly, if the electronegativity difference is less than 0.4, the bond
will have a nonpaolar covalent character.

m.tcribe dipole-dipole forces. . :

Ans: Dipole-dipole Forces: Dipole-dipole forces are attractive forces between the positive end of
one polar molecule and the negative end of another polar molecule, They are much weaker
than fonic or covalent bonds and have a significant effect only when the molecules involved

are close together (touching or almost touching).
The figures show two arrangements of polar iodine manachloride (ICL) molecules that give rise

to dipole—dipole attractions.

|5+ ' 5 o
I—i.'_[
; Bt 8- 5+ &~

|ﬁ—1 :5+ = et IECTPEPPPRE 1—cl

i 21
. Polar molecules have a partial negative end and a partially positive end.
. The partially positive end of a polar molecule is attracted to the partially negative end

uf another,

. a ICl molecule, the more electronegative chlnnne atom bears the partial negative
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charge; the less electronegative iodine atom bears the partial positive charge.
. The partially positive iodine end of one ICL molecule is attracted to the partially

negative chlorine end of another ICI moelecule.
A dashed line is used to represent an intermalecular attraction between molecules because
these forces are NOT as strong as chemical bonds.

How Is ﬂyd'rﬂgen bonding uﬂe:ﬁng the pmrsfca! praperﬂes uf cunpmu;ds-;- _]

S TR

Ans: The presence of hydrogen bonding mll lift the melting and boiling points. The larger the

molecule the more van der Waals attractions are possible - and those will also need more
energy to break. -
Most molecular substances are insoluble (or only very sparingly soluble) in water.
The compounds having hydrogen bonding show abnormally high melting and boiling points. The
high melting and boiling point of the compound containing hydrogen bonds is due to the fact
that some extra energy is needed to break these bonds,

]I How are electrons arranged in mnhcular compot.mds? i

TG R, T R
Am. We mnslc_ler drawing the Lewis structure of the cnvaient compound in " A rmonia |
. question, putting the atom which is the least electronegative (save i
hydrogen) in the centre, (H}
We drm't a Lewis structure of the molecular compound in question to N{: {
see how its constituent atoms are arranged. L ]\ i
To draw I'.ewis structures, we count the number of valence electron | [H] [H] '

about e-an:h constituent atom and place the atom which is least

electronegative in the centre of the compound.

However that this is not necessarily the same in the case of ionic compounds, where the
formula given is instead the formula unit (the simplest repeating structure within the crystal
lattice) and not the molecular formula of the entire compound.

SBLJ What do you understand by the ionic character af a covalent bond? |

3 e il e el s et

Ans; [ n alent : When a cuvalmt bond is formed between two dissimilar
atoms, e.g between H and Cl, the more electronegative. atom (Cl) attracts the shared pair of
electrons towards itself more than the less electronegative atom (H). Thus a partial negative
charge comes on the chlorine atom and a partial positive charge comes on the hydrogen atom.
These charges are also called poles. The palarity of a covalent bond depends an the difference
in the electronegativities of the bonded atoms.

S

)

1 ] &
leg. H—«

SN S—— -

Classify the following bonds as ionic or covalent. For those bonds that are covalent
indicate whether they are polar or mn-pa!dr

i e s ol s ¥ et et

Ans: Covalent Bonds:
(a) H, (non-polar) (b) HCI (polar) {c) HC = CH (non-pelar)

. +§ —b
H=—H H=—Cl
(d) 0==0 (non-polar)

lonic Bonds: fe) HNacCl (f) CaCo,
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1. Differentiate the properties of polar and non-pelar compounds:
Ans:  Difference Between Polar and Non-polar Compounds

Polar Compounds Nan-polar Compounds

Nonpolar covalent compaounds are generally

Polar covalent compaunds are soluble in water.
Po . insoluble in water.

Polar covalent compaunds usually conduct Mon-polar covalent compounds do not conduct
electricity due to the formation of ions with alectricity in the solid, molten or agueous
water. wlumn

'Polar ca\ralent cnmpuunds are 1nsoluble ina Mon—-pnlar covalent compounds are sul.ubl;e ina
non—pnlar solvent. nan—palar solvent like petrol, benzene etc,

Few Examples of pnle.t.r- covalent Eumpaunds are Few examples of nc;n-pular covalent compounds
H,50,, H,0, HCI, HF, HBr, HI are CO,, CH,, C,H,.
2. What is the difference between lone pair and bond pair?
Ans:  Difference Between Lone p.air and Bond Pair

Bond Pair ! Lone Pair
Bond pair is a pair of electrons that are in a Lone pair is a pair of electrons that are not in a
bond. _ _ bond.

They are nat in bonds but can form bonds by

They are always in bonds. donating the lone palrs.

In a bond pair, the two electrons belong to two- In a lone pair, the two electrons belong to the

atoms. same atom,
A bond pa1r is created due to sharing of A lone pair is created due to the absence of
electrons by two atoms. empty orbitals.

3. How does anion differ from an atom?

Ans: . Difference Between Anion and an Atom

Atom - Anion

An anion may be defined as an atom or

. ot :
It is the smallest unit of an element s e e gatw ely charged,

Atl:ms are nnt 1ndependent 'm snlutmn .They are 1ndependent in 5nlut1nn

Al:nms Fom molecule, With cations, they forrn an electmval&nt bond.

T L T . i B ik i a2

In an atom, the number af electrons and the The;r have mare E’lECtT‘DﬂS tl'uan“lthe nuﬂ:er of
- number of protans are equal. protons.

4. Differentiate between the Covalent & Er:rordlnute Covalent Bond:

Ans: Covalent Bond Coordinate Covalent Bond

' Both the bonding atoms pmﬂde e_l'e-'c;t_ron{'si-. Cnly one atom pmvldes the electrnnli]

‘It is formed I:l.-tween both s:rmlar and dissimilar
amms

It is formed only between d1ssl1mi|ar atoms.
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E-lt is i‘epresented by singl:e. double or triple o i
i short lines showing the sharing between one,
| t'wn or three electron pairs.

D:valent bond may be palar or r.on—polar ' Coordinate covalent bond is always polar

e is represented by an arrow pointing from the
| danor to the acceptor atom.

Covalent compounds are us:uallsr insoluble in Coordinate covalent mpuunds are 5par1nglyr
water. soluble in water.

{5. Differentiate between the Metals and Non-metals:

T TS ST TR T TR > - e

Ans: Meta v o Non-metals

Nonmetals are found in all the three physical

 states: solid, liquid and gas. _|
Metals are lustrous (shiny). | Nonmetals are non lustrous.

——

All metals (except mercury) are solids.

Metals have high melting and boiling pn1nts Nonmetals have low melting and boiling points.

Metals are usually hard. ' Non-metals are usually brittle.

| They are good conductors of heat and ""_I"h:ey are poor conductors of heat and |
Elecmdw | electricity. 5
They are malleable and -::Jucl:ile. T‘m.-].r are nnf malleable and ductﬂe - :
They have high densities. ' They have Inw densmes ' !

— Reasons;

{1.  Why doesn't Helium atom tend to gain electron?

Ans:  Hellum atoms have two electrons and two protons, There is only one shell of electrons, the valence
shell of twao electrons. It is a noble gas and is thus relatively inert. Since the electrons are as close
as can be to the nucleus, in the first energy level, the attractive effect from the nucleus is very
strang. Since the valence shell is full, helium does not tend to lose (or to gain) any electrons.

(2. Why noble gases do not react with other elements to form compounds?

Ans:  Using the Bohr description of electron shells, noble gases have full shells. All of the noble gases

have full outer shells. The full valence electron shells make noble gases extremely stable and
unlikely to form chemical bonds because they have little tendency to gain or lose electrons. That is
why noble gases do not normally react with other elements to farm compounds.
The first noble gas is little helium {He), with a shell that is full with only two electrons. The fact
that their outer shells are full means they don't need to react with other elements. They rarely
combine with other elements. That non-reactivity s why they are called inert. there are some
‘exceptions, Xe may form compounds with fluoride and oxide.

(3. Why Fluoride ion is not considered a Neon atom?

Ans: A fluoride jon has the same electronic structure as a neon atom (Me). However, a fluoride jon is not
a neon atom. The nucleus of a fluoride ion is the nucleus of a fluorine atem and has 9 protons - but
the nucleus of a neon atom has 10.

(4+ Why coordinate covalent bond is always a polar bond?

Ans:  Covalent bonds may be polar or nonpolar. But, coordinate bonds are always polar because they are
formed between two, unlike atoms and only one atom supplied both shared pair electron due to
which partial pesitive charge appears on donor and partial negative charge on the acceptor.
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5. Why does not a hydrogen atom form more than one covalent bond?
Ans: Hydrogen atoms form anly one covalent bond because they have only one valence electron to pair.
{ 6. Why a dipole does occur in a molecule?

Ans:  Molecular dipoles occur due to the unequal sharing of electrons between atoms in a motecule.
Those atoms that are more electronegative pull the bonded electrons closer to themselves. The
buildup of electron density around an atom or discreet region of a molecule can result in a
molecular dipole in which ocne side of the molecule possesses a partially negative charge and the
other side a partially positive charge, Molecules with dipoles that are not cancelled by their
molecular geometry are said to be polar,

{-?. Why metals are good conductors of heat and electricity?

Ans:  Metals are conductors of electricity and heat due to the presence of delocalized electrons (mobile
electrons).

{8.  Explain why table sait has a very high meiting point.

Ans;  Sodium Chloride has a high melting point, as it has a giant jonic lattice hence has strong
electrostatic forces of attraction between oppositely charged ions, which requires lots of energy to
overcome the forces. :

{91 Why is to easy for a magnesium atom to lose two electrons?

Ans:  Most elements, except the noble gases in group 8 of the periodic table, are highly unstable and
very reactive. The group number to which an element belongs comresponds with how many
electrons there are in its outer electron shell’. All atoms want to have eight electrons in their outer
shell (like the noble gases) to be stable and unreactive. Magnesium is in group 2 of the Perfodic
Table, so has two electrons in its outer shell. By losing these 2 electrons to became a positive ion
will leave it stable and content.

{‘lﬂ', Atoms af metallic elements can form an jonic bond, but they are nmat very good to farm
cavalent bonds. Why?

Ans:  The crystal lattice of metals consists of ions NOT atoms-surrounded by a ‘sea of electrons’ forming a
giant lattice. These free or ‘delocalised’ electrons are the ‘electronic glue' holding the particles
together. There is a strong electrical force of attraction between these mabile electrons (=) and the
‘immobile’ positive metal ions (+)and this iT the metallic bond. That is why atoms of metallic
elements can form an fonic bond, but they are not very good to form covalent bonds.

(1‘ 1.  Why intermolecular forces are weaker than intera-molecular forces?

Ans:  Intermolecular forces are weaker than intramolecular forces, Intramolecular forces in this case
include bonding forces within a molecule from ionic and covalent bonds. Intermolecular forces are
farces between different molecules and include things like London dispersion forces, Van der Waals
farces, and dipole-dipale interactions. Intramolecular forces are stronger because they involve the

. actual sharing of electrons for covalent bonds. This sharing of electrons gives each element of the
bond an octet of electrons in the valence shell which is a highly stable electronic configuration.
lonic bonds invelve strong electrostatic interactions between lons. By comparison, intermolecular
interactions do not involve the sharing or transfer of electrons and electrostatic interactions like
hydrogen bonding only involve partial charges, not fully charged ions.

(12. Covalent bonds are strong and hard to break but why most of the covalent r:mmnunds have
low melting and boiling points.

Ans:  Covalently bonded molecules have strong bonds within the molecule but intermolecular forces
between simple molecules are weak, That is why little energy is needed to break the weak
intermalecular forces and covalent compounds have low melting and boiling points.
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13.  Why ionic compounds are sofids?

Ans: lonic compounds are solids and somewhat hard and they have high melting and boiling points
because of a strong force of attraction between positive and negative ions.

" 14.  lonic bonds are the strongest bonds.

Ans:  lonic bonds are the strongest bonds because they are formed between the oppositely charged ions
which are held together by very strong electrostatic forces.

{ 15.  lonic compounds can not conduct electricity in the solid state.

Ans:  lonic compounds can not conduct electricity in the solid state because the jons are not able to
move. For the conduction of electricity, fons must be free, so they can conduct electricity anly in
the molten or agueogus state.

{ 16.  Metals are either soft or hard.

Ans: Metals are soft or hard: Metals are either soft or hard because they have different strengths of
metallic bonding between them. If the metallic bond is strong, the metal is hard. If the metailic
bond is weak, the metal is soft. The strength of metallic bond depends on two factors: the number
of positive charges on the metallic ions and the number of electrons set free by the metal.

. Section | :
D Numericals;
Solved Examples of the Textbook
1. Write the electronic configuration of Ne (atomic no. 10), Carbon (atomic number &) and
Sulphur {atomic number 16).
Ans:  Electronic Configuration of Ne (atomic no. 10): 15'25'2p°
Electronic Configuration of C (atomic no. 6): 15°25'2p
Electronic Configuration of S (atomic no. 16): 15°25'2p"3s"3p"
2. Find the number of valence electrons in the following atoms:
(@) Chlarine (b) Sodium {c) Magnesium {d) Potassium
m_, !._____,._,.._,,_,._._ . S — e e T =

' Element | Atomic Number | Electronic Configuration No. of valence

AN | o B .
(@)  Chlarine _ 17 15'25°2p" 35 3p° 7
(B) | _Sodium Rl 1525'2p'3s" A
() | _Magnesium 12 15'252p"3¢’ 2
(d)  Potassium 9 15'25'2p"353p"4s’ 1
3. Draw electron dot and cross structures for the following atoms.
fa} H,0 (b) N, fc) CH, fd) CH, fe) Cl, if) H,
Ans: (@) .77 T & .-'-"_"-\-\.‘\\‘
:I:III_ ":ﬂ:u" ’_‘ZH\ or H-:D:-H f N iﬁi M }
. @ -"“\x\_\____'_ -
fdj ___..--—-—-. ——

L K 2

\.___;/

"'I "

‘H'—\_:—
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(g) Electronic formula of a hydrogen molecule. HiH
{h) Electronic formula of an oxygen molecule, 0 0
H

(i} Electronic formula of an acetylene molecule.

Every atom tries to achieve a noble gas configuration,

*

* Only the outer most valence electrans are invalved in bonding.

* lonic bonding involves the transfer of electrans.

* The metal reacts with the non-metal to form an ionic compound. _

* Atoms that lose electron(s) form positive ions. Atoms that gain an electron(s) form a
negative ion. ! s

+ In an ion, the number of electrons is different from the number of protons.

+ lonic bonding is commonly formed between elements of group 1A or [LA and groups VIAor VIIA.

+ Covalent bonding involves sharing of electrons and form molecules. ;

» The sharing of three pairs of electrons between two atoms s called a trfpie_bond.

+ Metal tends to lose valence electrons to form positively charged fons {cations).

+ Non-metals usually gain electrons to form negatively charged ions (anions).

+ Common cavalent molecules are water H,0, Methane CH,, Ammonia NH, and carbon dioxide
Co,.

* A coordinate bond also called a dative covalent bond,

* A covalent bond can be palar ar non-polar. But the coordinate bond is only polar in which
both electrons come from the same atom.

* The sharing of two pairs of electrons between two atoms is called a double covalent bond.

* A hydrogen bond is a partially electrostatic attraction between hydrogen (H) which is bound
to a more electronegative atom such as nitrogen {N), oxygen (0}, aor fluorine (F), and
another adjacent atom bearing a lone palr of electrons.

+ When the slightly negative end of a polar molecule is weakly attracted to the slightly
positive end of another molecule then such attracting forces are called dipale-dipole
interactions. 4

Solution of Textbook Exercise ‘=

S LR SRR = B AR

SECTION-A: MULTIPLE CHOICE QUESTIONS - iz
Tick Mark (¥} the correct answer:
See “Multiple Choice Questions (M.C.Qs5)" - (1) to (20)

SECTION-B:  SHORT QUESTIONS:

1. Draw dot and cross diagrams to show how different types of chemical bonds are formed when
fluorine reacts with: (a) hydrogen {b) potassium
Ans:  (a) /‘*"\ " J0 i
hydrogen fluoride
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£ 4

Potassium Atom 2.8_8.1

- "

=

K ® F %
oo

2. What is meant by the octet and duplet rule?
Ans:  See ‘Short & Detailed Answer Questions' - Q.3
3. Can you draw an ion that is formed by the atom losing three electrans?
Ans:  Aluminum atom is an atom that loses three electrons.
- See ‘Short & Detailed Answer Questions’ - Q.25 (b)
4 How oxygen forms an anion?
Ans:  See ‘Short & Detailed Answer Questions’ - Q.24 (b)
5. What is the difference between lone pair and bond pair?
Ans:  See ‘Differences’ - Q.2
6. Explain why table sait has a very high meiting point.
Ans:  See ‘Reasons’ - (1.8
7 How is the electronegative value determined the formation of a chemical bond?
Ans:  See ‘Short & Detailed Answer Questions’ - Q.37
8 Why is it easy for @ magnesium atom to lose two electrons?
Ans:  See ‘Reasons’ - Q.9 ;
? Atoms af metallic elements can form an jonic bond, but they are not very good to form
covalent bonds. Why?
Ans:  See ‘Reasons' - Q.10
10.  How does anion differ from an atom?
Ans:  See 'Differences’ - Q.3
11.  Describe dipole-dipole forces.,
Ans:  See ‘Short & Detailed Answer Questions’ - Q.38
12.  Write uses of adhesive material.
Ans:  See 'Short & Detailed Answer Questions’ - Q.15
13.  Why Intermolecular forces are weaker than intera-molecular forces?
Ans:  See 'Reasnns'~(i.11
14.  Write characteristics of metailic bond.
Ans:  See 'Short & Detalled Answer Questions' - Q.20
15.  Covalent bonds are strong and hard to break but why most of the covalent compounds have
low melting and bafling points.
Ans: See “Reasons' - Q.12
16.  Write down the characteristics of fonic compounds.
Ans:  See "Short & Detailed Answer Questions’ - @, 32
17. Why ionic compounds are solids?
Ans:  See 'Reasons' - Q.11
18,  How is hydrogen bonding affecting the physical prapertfrs of cnmpmnds?
" Ans:  See ‘Short & Detailed Answer Questions' - Q.39
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Ans:

Ans:

Eﬂrl".'pi'ltl the chart:

P L o — - — |
! Humber of Humber of Electronic Humber of valence
Atomic Number ; pratons } elections configuration electrons |
1 1 1 11 561 1 1
T | T T 7. TV S— S—"
- O - T——— i T T T
[, C OO [ . S — - N R
I T TS TN M T T OSSN 1
i [ 16 T 2,86 b i

. SECTION-C:  DETAILED QUESTIONS:

Define ionic bond. Discuss the formation of sodium chloride (NaCl).

See 'Short & Detafled Answer Questions' - Q.9 & Q.11 (a)

Explain element attain stability.

An element that does not have two or eight electrons in its valence shell is unstable. It gets
stability by losing, gaining or sharing electron to complete the noble gas electronic configuration.
Elements attain stability by cm'lﬁlet'mg duplet or octet.

Ses *Short & Detailed Answer Questions” - Q.3

Describe the formation of a covalent bond between two non-metallic atoms.

Explain single, double ond triple covalent bond with examples.

See ‘Short & Detailed Answer Questions’ - Q.12, 15, 16 & 17

How are electrons arran-grd in molecular compounds? Draw electron-dot and cross structures
for the following atoms.

(a) H,0 {b) N, fc) CH, .ﬁﬂ CH, (e) Cl, 7] .H':
See ‘Short & Detailed Answer Questions’ - Q.40 : )
See ‘Numericals’ - Q.3 o

Define metallic bond. How are metallic bonds are formed?

Sec ‘Short & Detailed Answer Questions® - Q.20 a b=
What is a coordinate covalent bond? Explain with two examples. '

See ‘Short & Detailed Answer Questions’ - Q.19

What do you understand about the ionic character of the covalent bend?

See ‘Short & Detailed Answer Questions’ - Q.41

Differentiate the properties of polar and non-polar compounds.

See ‘Differences’ - Q.1

Explain the importance of glues and epoxy resins in our :ncirt:.r

See "Short & Detailed Answer Questions’ - Q.35 & Q.36

eei
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