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Atoms, except those of inert gases, do not have free
existence. They readily combine together to form stable
clusters or aggregates of atoms. Such aggregates are
called molecules and the attraction operating between
atoms within the molecule is called Chemical-Bond.

The process of combination of atoms, called chemical
bonding, involves the union of two or more atoms through
redistribution of electrons in their outermost shell to
acquire the stable electronic configuration of noble gases
having a state of minimum enargy.

Valency is the general term used to explain the
power or potential (Valentia = Power) which atoms
possess o combine with one another for forming a stable
molecule. In general valency means the number of
chemical bonds an atom forms, which is not necessarily
the number of other atoms to which it is bonded. The
valency of any element depends upon the electrons
present in the outermost orbit. That is why that outer most
shell or orbit of an atom is termed as Valency shell or
Valency orbit. The electrons of valency shell, which ara
involved in chemical bond formation are called Yalency

electrons.
Types of Valency

(a) Probable Valency—MNumber of electrons present
in outermast orbit of an atom is called probable valency.

Example— jNa = 2,8, @

Mg = 2,8, (2)
Probable valency of Ma and Mg is @ and @
respectivaly.

(b) Important Valency—| Probable Valency — 8]
For example — ;0 = 2, @. has probable valency
B !, while, it has G -8 = -2 important valency.

[Note|

The elements whose atom has only s-orbital in outer-
mast shell—the probable valency and important valency
are same,

But the slements whose atom has both s and p
orbitals in outermost shell—

Probable Valency = Mo. of electrons in outermost
shell
Probable Valency - 8

s [2s2 27

Probable valency of M is 5.
Important valency of Nis 5-8 = -3

Important Valency

Example— N

Electronic Theory of Valency

Kossel and Lewis (1916) put forth a comprehensive
theory of valency, which was completed by Langmuir
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(1918). Since, it was based on electronic concept of the
atom, it was named as Electronic Theory of Valency.
Main Characteristice—The main characteristics of
electronic theory of valency are as follows—
(1) All atoms except (H, Li and Ba), try to achiave
noble (inert) gases configuration, ie., B electrons in their
outermost orbit.

Such as, oMNe = 2.8
whr = 28,8
3EKF = 2, B, IE,B...HIG.._

While, H, Li, Be achleve, configuration of He = 2.

Atoms of elements depanding on their configuration
try to achieve, the above configuration either by losing or
gaining or by sharing one or more electrons.

This theory s also known as Octet Theory.

(2) The tendency of atoms to acquire stable noble
gas electronic configuration is the fundamental cause of
combination of the aloms.

A chemical bond |s an attractive force which holds two or
mora atoms together in chemical species.

{3) The number of alectrons that an atom of an
element loses, gains or shares in order to acquire stable
noble gas configuration represents the Valency of that
alamant.

Basis of Rule of Eight (Octet Rule)

(a) Noble gases have outer electronic configuration
ns? npf (except 1.2 for halium)

(b) This amangement of electrons imparts unigue
stability to the atoms of noble gases.

(c) Atoms of all other elements possess less than
eight electrons in their outermost shell or valency shell
hence, they take part in chemical bond formation.

(d) These elements according to their electronic
configuration in valency shell have tendency to either losa
or gain or share sufficient electrons to achieve the outer
configuration (Le. eight) of noble gas atoms.

This is expressed as Octet Rule,

Some molecules like PClg, SFg, IF; etc, are excep-
tions of octet rule. Sidgwick explained these molecules on
the basis of singlet linkage.

Types of Linkages / Valencies / Bonds

Valency Is classified mainly into—

(a) Electrovalency

(£) Covalency

(c) Co-ordinate valency

That is combination of the atoms may take place in
the following three ways—
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(a) By transferring one or more electrons from one
atomn to the other atom [(Electrovalency).

(b) By sharing of electrons by one atom with
electrons of other atom (both atom contributing aqual
number of electrons) (Covalency).

(c) By sharing of elactrons batween two atoms in
such a way that the shared electrons are contributed by
one atomn only (Co-ordinate valency )

Electrovalent or lonic or Polar Bond

“This bond formed by complete transfer of one or
mare electrons from one atom to another atom and in
such transfer a noble gas configuration is attained” by
both combining atoms.

Conditions for the Formation of lonic Bond

(i) lonisation energy of electropositive atom should be
lo,

(i) Elactron affinity of electronagative atom should be

(i) Lattice energy of the lonic crystal should be high.

Energy consideration of Electrovalent Bond
Following energy steps are responsible for the
formation of Elecirovalent Bond.
(i} Sublimation Energy—When solid matal elemant
is converted into gaseous slate, the energy required for
this purpose is known as sublimation energy or the

energy for atomization. It is dencted as 4.

{li) lonization Energy—The amount of energy needed
to separate valency electrons from gaseous atom of the
element is called ionization energy. It is denoted by A,

(i) Dissociation Energy—The-energy required to
dissociate a non-metallic molecule into constituent atoms
is called dissociation energy, denoted as A ;.

CJE +ﬂ.d—!m

(iv) Electron Affinity —The amaount of energy released
when an electron is added to non-metallic neutral atom, is

known as electron affinity. It is denoted by A,
Cl+a—Cl~+ A,
{v) Lattlice Energy—Amount of energy released
when cation and anion are brought closer (equilibrium

distance) from infinity in a crystal lattice to form one mole
of an ionic compound. It is denoted as L.

2
Latlice energy (U) = %(1 -},)
{Born-Lande equation)
Where,
M = Avogadro’s number
e = Charge on the electron
Z,and Z_ = Charges on the positive and
nejative ions

Inter ionic distance
A = Madelung constant
n = Bomn exponent

Lattice enargies of alkali metal halides are recorded
in the following table (kJ per mole).

|-1
L]
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Table
Alkali metals ions — | Lj* Ma* | K* B* | Cs*
Halida ions
4
F- —094-5 | -894.5 | —790-2 | —756-7 | -T18-0
a- ~B02.5 | -T58.7 | -6B1.4 | —580.6 | —518.7
Br -7608 | -r14.8 | -6563 | -631-3 | 5836
- =770.6 | -668.8 | -618.7 | -697.7 | -564.3

Born-Haber Cycle

A cyclic process devised by Born-Haber to correlate
the lattice energy with other thermal quantities is known
as Born-Haber Cycla.

1 _
Na@) + 3Clyi Ae

+ NaClg)

As 384 -
Clig 2 » Crig
Nag) » > Natg

The heat of formation of NaCl { Ag)
= Ag +%d¢+df+ Ag+U

Salient Points Regarding Electrovalent / lonic/
Polar Bond

(a) Propounded by Kossel (1916)

(b} Atoms of metals which lose electrons are con-
verted into positively charged ions (cations) and those of
non-metals which gain electrons become negatively
charged ions (anions).

{c) These oppositely charged iens are hald tegather
by electrostatic attraction accompanied by release of
anergy.

(d) Metallic atems (having low ionization energy) and
non-metallic atoms (having high electron affinity) combineg
to form ionic bond most often.

(&) An ionic bond is favoured when catlon is large and
the anion is small. The small charges on both cation and
anlon favour ionic bond.

Examples—NaCl, KBr, MgO, CaBr;, BaQ, CaCly,
Ko S etc.

Characteristics of Electrovalent Compounds

(1) They are usually soluble in polar solvents like
water but insoluble in non-polar arganic solvents.

The alectrovalent compounds dissolve in a
solvent, if
Solvation Energy > Lattice Energy

As, whan MaCl is dissolved in water, the ions are
solvated by solvent molecules,

(2) Their M.P. and B.F. are high, because a
considerable amount of enargy is required to overcome
the electrostatic force of attraction between oppositely
charged ions.
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{3} They conduct electricity when dissolved in water
or even in malten state, because in both these conditions,
the movemeant of ions is possible.

{4) They are hard crystalline solids,

{5) They do not show space isomerism, because the
bond is non-rigid and non-directional.

(6) In solution, ionic compounds react rapidly. The
properties of an ionic compound are those of its ions.

Example—Cu30, solution in water will respond to
the reactions of Cu® and S0, ions.

Variable Electrovalency

The electrovalency of an element is equal fo the
number of electrons lost or gained by its atom during the
formation of ionic bond, The s-block elements do not
show variable valency, however, p-block elements (with
higher atomic number), transition and inner transition
elements show variable valency.

There are two main reasons for showing variable
valency—

{1} Inert pair effect in p-block elements.

(2) Small energy difference between ns and (n— 1)d
sub-shells in transition elements and ns and (n - 2)fsub-
shalls in innar fransiion elements.

{1) Inert-Pair Etfect—The electronic configurations
of 11l & and IV A group elements are as—

I A
E " E
Al Stability | Stability
of of
Ga > pe? o' +1 +3
Iny Oxidation | Oxidation
State State
n -
IV A
c e -
Si Stability | Stability
of of
Ge 2 ng? n? +2 +4
Sn Owidation | Oxidation
Pb State State

The elements of Il A group show + 3 oxidation state
mainly. But as we go down the group the oxidation state
+ 1 becomes more and more pronounced. Similarly the
elements of IV A group show + 4 oxidation state in
general, but as we go down the group the + 2 state
becomes mare and more pronounced.

The two 5 electrons (ns2) in the valency shell tend to
remain inert and do not participate in formation of bonds.
This is called inert-pair effect. Thus the inert-pair effect is
the main cause of variable valency in p-block elements,

{2) In transition elements the variation in oxidation
state is due to involvement of incomplete d-orbitals in
addition to electrons of ns—orbital. So the electrons from
both the energy levels can be used for bonding.

Similarly inner transition elements show variable
valency due to incomplete filling of forbitals. So in addition
to ns electrons, the electrons from f-orbitals may be used
for charmical bond formation.
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Covalent Bond

(a) Concept of covalent bond was developed by
Lewis (1918).

(b} The covalent bond results from equal sharing of
one or more alectron pairs of electrons, so that combining
atoms acquire noble gas configuration.

(c) No complete transier of electrons takes place.

{d} Energy is released in the process, known as bond
anergy.

Examples—

(i) Almost all organic compounds.

(il} Molecular non-metals (Ha, Oz, halogens, Py, 5a)

(iii) Compounds made up of non-matals,
Ex.— (COy, NH4, HNO s, G55, MaH, efe)
(iv) Giant molecules (Graphite, diamond, silica (Si0 ;)
etc. '

Energy Consideration of Covalent Bond

When two hydrogen atoms Hp, and Hg with respective
electrons ey and eg approach each other, following
attractive and repulsive forces start operating—

(A) Attractive forces batween alactrans of atam Hy 8,
and nuclaus of atom Hpep &nd electron of atom Hp &g and
nucleus of atom Haey.

(B) Repulsive forces between two nuclei and two
alectrons of two combining atoms.

It is found that during formation of a covalent bond,
the magnitude of attractive force is more than repulsive
force. Since, the attraction causes decrease in energy, so
the potential energy of the system decreases.

\_/TT {No bond formation)

Bond.dissociation energy
T4 or bond enerngy

*

Minimum energy

i
£
=

4= |nter nuclear distance —

distance

The formation of a covalent bond between two
hydrogen atoms takes place at a point which comesponds
1o minimum in the curve. The minimum energy point also
corresponds to optimum or equilibrium distance upto
which two nuclel can be brought closer, before the force
of repulsion between them becomes dominant. This
distance corresponds to bond distance or bend length of
covalent bond. The bond length is defined as distance
between nuclel of the two atoms forming a chemical
bond. For hydregen molecules

Bond distance = 0.74 A®
Bond energy = 458 kJ mol™
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Types of Covalent Compounds

Covalent compounds are of two lypes—
{i) Discrete-molecules —Such as CO;, Na, CH, etc.

Molecules are held together by weak van der Waal's

forces of attraction (generally liquid or gases with low M.F,
and B.P.)

(i) Macro molecules—Such as diamond, quartz etc,
having three dimensicnal network with high M.P. and B.P.
{solids).

Characteristics of Covalent Compounds

(1) Covalent compounds have definita geomeirny in
space and often show space isomerism because the bond
is rigid and directional.

H

|

1‘0-. E
- /N /|\ /IN
H H HH H
-Shaped 104" F‘mmldul 1l:|'?°' TE“huEQ‘J'[EEEg?

(2) They are insoluble or sparingly soluble in water
but soluble in non-polar solvents (organic solvents)

{3) They are bad conductor of electricity, because
thera are no free ions to carry the current,

(4) The reactions batwesen cavalent compounds ara
often slow. The properties of covalent compounds are due
io the bonds present in them.

Fajan's Rules—These rules indicate the conditions
necessary for showing ionic or covalent characters in a
molecule,

Statement—"Smaller the catlon, larger the anion
and higher the positive charge, the greater is the

tendency towards covalency.”
Condition Electrovalency | Covalency
Paositive charge | Low High
Anion Small Large
Cation Large Small

Polar Covalent Bond/Dipole Moment

In non-polar bond the combining atoms are of equal
electronegativity (Hg, Clz). But, in polar bond the
combining atoms are of different electronegativity. The
atom of higher electronegalivity draws the shared electron
pair towards itself,

For example—HF is the polar molecule having F
atom of higher electronegativity,. The shared electron
pair is drawn towards F.[H*® — F%), giving a partial
=vi charge on F and parial + ve charge on other atom.

The dipole moment {p) of a polar-maolecule is defined
as a product of partial charges () and the distance
between combining atoms (d).

W= dud
(Dipole-moment is a veclor-quantity. )

The unit of dipole moment is Debye which is equal to
1 % 10~"8 gsu.cm,

The molecules having polar bonds need not nece-
ssarily be polar molecules.
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If a molecule possesses a symmetry such that net
dipole moment (vector sum of bond moments) is zero,
than the molecule will be non-polar.

Examples—C—O bond is polar but net dipole mo-
ment of COs molecule Is zero, hence, it is a non-polar

molecule. Each dipole cancels the effect of other,
ot =¢ct=20®
— +4
In BF 3 molacula

B—F bond is polar with B as positive end and F as
negative end, bul net dipole-moment is zero.

Hence, the molecules BF 5, CCly, PCl; and SF; are
non-polar molecules.

cl
/9\ | o
: I~
c m4
a” | g ‘| o Fl’°
N L/ o
(CCla) (PCls) (SFg)

H.O and NHy are polar molecules bacause net dipole
moment (resultant of bond moments) is not zero.

-n__m"""n

- Ol' i) \
RN I
H.
(Hz O} {NH3)
Dipole Moments of Some Common Molecules
Molecule Dipole Molecula Dipole
moment moment

Ha 00 CH30H 1-69
Ny 00 CzHsOH 167
CCly 040 H. O 1-87
Cly 040 HF 1.91
CO; 00 HECI 1.02
GaHy 0.0 MH4 144
CHFz 1-86 N0 017
0 00 | HeS 0.82
O 052 | HO: 1.84
CoHg Q-0 CHCly 1.15
50, | 161 PH4 0-58
co 112 HCM 2483
Csl 121 ShCl, 39
MNaCl B3 CH 5Cl 1-86
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Remember

Par cent ionic character af a bond
Actual dipose muoment of tha bond
Dlpﬂla marment af a pura ionic b-tlnd

For example in HF, the bond distance Is 0-92 A® and the
dipole momant for the ionic structure H®  F~, when an
electron is supposed to be fransferred from H atom fo F atom
i5 4.8 = 107" agu = 0-92 x 108 cm = 4.42 Debye. The actual
dipala mament is 1-98 Debyea.

o Par cent et characlar

188 0 = 100
= —gazp =%

= 100

+  Pauling’s lormula for calculating per cent ionic
character in covalent bond is as—
Per cent ionic character

- |I:":I,[.J - ‘“5(:{; "KEJE]

whare X , and Xg are electronegalivities of aloms & and
B.

+«  Hannay and Smyth Equation—
Per centionic charactar

= 1B (K= Xg) + 35 (X, = Xg)®

Xa=¥p [ 06) 10 {14 20| 24 | 30
Per cant ionic | 8 | 219 | 40 | 63 | 758 | 89
character

Orbital Concept of Covalency

The orbital concept of covalent bond was put forward
by Heitler & London and later modified by Pauling and
Slater. According to this concept “The presence of one
ar more unpaired electrons in the valence shell of an
atom is mainly responsible for the formation of a
chemical-bonding.”

Remember
Moble gases do net take part in formation of a chemical
bond because thay do not have unpaired elactrons,

The combining capacity or covalency of an atom is aqual
to the number of unpaired electrons present in its ground state
ar exciled stata.

Postulates of Orbital Concept of Covalency

{1} Atomic orbitals of the valence shell of two atoms
having unpaired electrons overlap with each other.

{2) Overapping of alomic orbitals of two atoms give
rise the covalant bond.

{3) Greater the overlapping of atomic orbitals the
stranger is the bond formed.

(4) Every atom has a tendency to pair up its unpaired
glectrons with the oppositely spinning electrons of the
other atom. Hence, opposite spins of two electrons get
neutralised and chemical bond is established.

This orbital concept of covalency gives rise the concept
af e and = bonds.

E:amplns—

D~ @
Wﬂ

"‘

1sr

(B) Covalent Bond Formation by Overlapping of
Hybridised Atomic Orbitals : Some salient points
regarding the hybridization are summarised as—

{1} One or more electrons from fully filled valency
orbitals of an atom in ground energy state get promoled to
next available orbital resulting in a excited state with a
number of half-filled orbitals. This process requires input
of energy. The orbitals in exciled state undergo a process
of-mixing giving hybrid orbitals of equivalent energy.

{2} The number of hybrid orbitals formed by an atom
is aqual to the number of pure atomic orbitals which
undergo process of hybridisation.

{3) Effective hybridisation takes place only when the
orbitals undergoing hybridisation are of nearly same
Eenergy.

(4) Hybrid orbitals either form sigma (o) bond or may
cantain lane pairs of electrons. They are not involved in
the formation of Pi {x) bonds.

(5) The greater stability of bond formed by the
overlapping of hybrid orbitals is due to greater overlapping
capacity of such orbitals as compared to overlapping of
pura atomic arbitals,

T Hybrid state

Ed

Excited energy !

Ground energy

Bond
Energy

-

Geometry of molecules containing only bond
pairs of electrons

On the basis of nature of orbital overlapping, the
formation of covalent bond can be divided into two kinds.

(A) Covalent Bond Formed by Overlapping of
Pure Atomic Orbital—

(i) s=5 overlapping
{iill} p—p overlapping

() s—poverapping
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Type of
hybridi-

sation

Shapeof Bond

maolecule  Angle Examples

BeHz, BeFs, BaCly, HgCl s,
CaHz, HCN, CO5, C5;,

MO, Hg2Cls ete.

50 Linaar 180°
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sp?  Trgonal 120° BFg3, BCly, CoHs, sp3d 2 3 Linear XeF o, IC1~ KiF,
plane or o} 0 sig? 5 1 Sguare IF 5, CIF 5, [SbF5)%,
;-lr;?:r;?'mm tl,!": pyramidal :-::E:rF., ° ’
N /C\ a2 4 2 gg:.:rre ICl4~, CIF 4, XeF 4
H H,
GD;E‘.ND;,‘.E‘?L[&S Bl Br Co-ordinate Covalent Bond/Co-ordinate Bond/
sp? Tefra 109.28° CH4, ‘SiH4, SnCly. PBCly, Dative Bond/Semi-Polar Bond

hedral TiBry ,CCly, SiF,, [BeF4 ],
[BHyJ™, [BF4]" [NH4]*
[AICI 4], [PH4]*, [H2PO]-,
[HPO3), [PO4]*, POCI;,
[SO4]% ., [CIO4] ", [NI{COs),
[CulCN) 1%, [Zn(CN)4*,
[As04]*, [Se04)*, [104]",
XeO,
[NCN) 4]*, [PdCi4)*,
planar [Pt- (NH3)4]%, jAUCI, ]
Trigonal 1200 PClg, PFs, AsFs, ShClg,
bipyramidal and g0° X804 F2
Octahedral gge  SFg, [BiClgl™, [PFgl.,
[F'GIE]‘. [ﬂ.BFﬁ]_. Sng,
FEspd MoFg, [ShClg]~, TeFg,
WGE,UFE, xEDQF_q.
All six co-ordinated meatal
complexes.
Pentagonal go° and | Fr. [ZrF7 )%, [UF; )%,
bipyramidal ... [UO5Fg]

Square 9%

Remamber

is dodecahedral molecule
is squara antiprismatic moleculsa

Mo(CM)gI*
[TaFg*
(CsH s)Fe (C 5Hs)

is sandwich struciure. (This com-
pourd is known as Ferrocens)

. Geomaetry of molecules containing both Bond
pairs and Lone pairs of electrons.

Type of Mo.of Mo.of Shape of

hybridi- Bond- Lone molecule Examples
sation pairs pairs
sp? 2 1 V.shaped SnCls, PbCls, 505
sp? 3 1 Trigonal MH 3. PHg, NF 5, PR3,
pyramidal  PCly, M{CHy)a,
P(CH3)s, (SO3)*,
AsCl 4, SbCla, BICly,
CI0y~, Xe0y
sp? 2 2 V-shaped H0,H;S, OF,,
OCls, Hy Se,
{CH 3)0(CH 5)CI02™,
CIOF, SCl3, NH 4~
spid 4 1 Iregular  5F,, SCly, TeBry,
Tetrahedral TeCl,, XeOgF;
or Distorted
trigonal
bipyramidal
spid 3 2 T-shaped CIF, BrF;, ICI5,
|Bra, XeOF 5
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(1) It is a kind of covalent bond.

(2} It is shown by an arrow (=), pointing from donor
to acceplor,

(3) Only one of the twe atoms invalved in the bonding
supplies a pair of electrons. This type of bond was
suggested by Langmuir and was named as co-ordinate
bond by Sidgwick.

Examples—S0;, HyO*, H250y, NH 4%, 504 elc.

9 ®_T
®

% T

@‘N vH

®

+ ‘— *
. H
. - ar |
HH-I:I'_H ' H— b =+H
%, |
H H

Characteristics of co-ordinate bond

(i) The electrons in co-ordinate covalent bond are
hald firmly by the nuclei of atoms, therefore, they do not
ionise in water.

(i) Co-ordinate compounds are sparingly soluble in
water. Most of them are soluble in organic solvents,

(liiy Co-ordinate covalent bond is rigid and directional
and therefore, the molecules having co-ordinate bond
show geometrical isomerism just like covalent compounds,

{iv) A co-ordinate covalent bond results in semipa-
larity in the molecule. Thus the co-ordinate compounds lia
between electrovalent and covalent compounds in thair
volatility, melting points, and beiling polnts.

Sigma (o) and Pi (n) Covalent Bonds

(a) Sigma {s) Bond—This type of bond is formed by
the head on (end to end) overdapping of atomic orbitals
along the Internuclear axis. It is a strong bond as the

extent of overdapping is maximum. It is given by (s- s,
{s=p.) and (p, = py) overlapping

X
Py Px

5 5
(b) Pi(r) Bond—This typa of bond Is formed by the
sideways on or lateral overlapping of atomic orbitals in a
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direction perpendicular to the internuclear axis. It is a
weak bond as the extent of overlapping of atomic orbital is
vary small. It is given by (P, - P,) and (F; - Py)

ovarlapping.
Differences Between o and n-Bonds
Sigma (c) Bond Pi (=) Bond
1. It results from the |1. It results from the
end to end overlap- sideways (lateral)
ping of two s-orbitals overlapping of two p-
or p-orbitals or one orbitals,

s-and one p orbital.

2. Its bond consists of a
single electron cloud
symmefrical about
intermnuclear axis.

3 Since the overap-
ping is along the
combining axes, it is
maximum and hence,
the bond formed is

1. Element X is strongly electro-

Its bond consists of
two electron clouds,
one above and other
below the plane of
participating atoms.

The overlapping of
orbitals is along the
sldeways, it is only
partial and hence, the
bond formed is weak.

strong. The energy of
a C—C single (o)
bond is 80 k cals.

. The g-electrons are

referred 1o as local-
ized,

, Sigma bonds are

less reactive.

The shape of the
molacula is deter-
mined by the o-bonds
presant in the
moleculs,

. a-bond can hawva in-

dependant existence.

The energy of a C=C,
n-band is only about
65 k cals.

In n-bond the elec-
trons (n-electrons) ara
held less firmly and
can maove easily, Thay
can be polarised (La.,
attracted to either end
of the M.O.) by exter-
nal charge and hence,
the m-electrons ane re-
farred to as mobile
elactrons.

n-bonds are more
reactive.

n-bond does nal affect
the shape of the

molecule in which it
DELUTS.

7. n-bond always exists

along with a o-bond.

OBJECTIVE QUESTIONS

6. Which of the following bonds is

(C) CaBra

O} Calp

positive and element Y is
strongly electronegative. Both

are univalent. The compound

formed would be—
@) x*v- (B XY
C) X-Y D) X =Y

2. The electronic structures of four

alaments a, b, ¢ and o are—
b= 152. EHEEEF

ﬂ:'lﬂz'.

c=1s% 28 2p; d=1s% 282278
The tendency to form elactro-
valent bond is greatest in—

(A) a
c) ¢

B b
o d

3. Covalent compounds are soluble

in—

(&) Polar solvents

(B} MNon-polar solvents
(CG) Concentrated acids
(O} Al solvents

4. Which of the following is purest

covalent bond 7
Ay H=CI
(C)y C—=ClI

(B) C—Ci
(D} Na—Cl

5. In a double bond connecting two

atoms there is a sharing ol—

(A 2-slectrons
{B) d-alectrons
(C) 1-alectron

{D) All electrons
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the most ionic ?

pounds is non-polar 7

found in—

(A} CaFy (B) CaCly

13. Which of the following is the
(A) (Cs—Cl) (B) (A=Cl) most polar 7
(C) (C—=C) (D) (H=CD) (M CClg (B) CH3CI
. Which of tha following com- (C) CHOH (D) CHCly

14. The maximum covalency of an
(A) HGI (B) CHCy element of the atomic number 7
{C) CHCIy (D) OCl4 e—
. The compound which contains w2 | 3
both ionic and covalent bonds c) 4 o) s
[
15. An element A(Z = 13) and ano-
(A) CH, B) H thar element B(Z = 8) combine
(C) KCN D) KCl together to form a compound.
Co-ordinale covalent compounds The formula of the compound
are formed by— E_AB B
(A) Transler of electrons A B) A
(B Sharing of electrons (C) AB, (C) A2By
(C) Donation of electrons 16. Which of the fdllowing will
(D) None of these process contain both covalent and ionic
. Which has covalent bond ? bonds ?
Ma=S {A} mi {B} C'B'Clz
(A) 2 (B) AICly C) NHLCI (D) HO
(© NaH (D) MgCl () N He
. . 17. NHy and BF5 form an adduct
. Which of the following combi-
nations |5 best axplained by the readily because they fo
co-ordinate covalent bond 7 (A} A co-ordinate bond
1 (B) A covalent bond
A Ha+1z) (B ﬂ“"EI"'EDz]' (C) An ionic bond
[C) [©+Ch (D) (H*+H0) (D) A hydrogen bond
Highast covalent character is 18. Which of the following moleculas

does not obay the octet rule ?
(A SiFy
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11.
12

14.

15.

16.

. As, dipole moment for CCly =

(B) GeCl, (C) XeF, (D) XeF, ANSWERS
i | 20. Molecule whose geometical 14 2.(0) @) 48 5@
shape is not symmetrical, is— ; 7.0 B 8. 10. (B}
invones epsd ybridioaion 7 - () PO (B) SFg 11.(D) 12. (D) 13. (B) 14.(C) 15.(D)
(A) SnClz;  (B) Fs {C) PH,4 (D) CCly 16. (C) 17. (A) 18.(C) 19. (D) 20.(C)
HINTS

The correct answer is (B), .., 4-electrons.

4 shared
KX electrons

® R

. As_ in (Cs—Cl), the aelectronegativity difference is

greater between combining atoms. ie., Cs and
chilorine,
0 on account of

symmetrical tetrabedral structure of CCly.
K*.....C =N~

NS N

SN\
il i cl

Ho0z + H* —[Hz0 — H]*, Hydronium ion.
As |~ is the biggest of all halide ions, so its electron
clouds of valency shell will be the most polarised and
hence, have highest covalent character.
As, the electronic configuration is

1s?2s%2p,'2p, 2p,".
The valence shell is second principal shell which has
only four orbitals. Hence, the element can form a
maximum of four bonds. This is also supported by
Sidgwick's covalency maxima rule, which states that
second period elements can form only four covalent
bonds.
As, Electronic configuration of AjZ =13)=2, 8, 3.
Electronic configuration of B{£ =8} = 2, 6.
‘A" by losing 3 elactrons and ‘B’ by gaining two
electrons achieve the noble gas configurations
Hence, valancy of A is + 3 and that of B is -2.
So, the formula of the compound is Az Bg.

As, the Lewis structures of these compounds are—

ok
I

He—=C—a:, (a2 [:Gi: ]
& H
H +
I Tl

H—Non | FS- cor
| SN
H H H

www.phbeducation.com

17.

19.

As, (A)and (D) have only covalent bonds.

(B) Contains an ionic bond.

(C) Contains both covalent and ionic bonds.
As, the Lewis structures of NHa and BF 5 are;

H F:
HNE — B F:
H F
H F
| |
ie., H—N_—— B—F
| |
H F

Az, the octet of N-atom is complete and B atom is in
need of an electron pair to complete its octet. Hence,
M-atom donates its lone pair to the B-atom.

The bond formed is a co-ordinate band.

PCl; does not obey octet rule because the valency
shell of P atom has ten electrons.

> F

® ®@®® 00000
celzlofolelelele

@ @Q@ @'OOOO

H'yhrlcﬂsad state
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