24 B.Sc.-I** Year CHEMISTRY | Paper-1I : Inorganic Chemistry |

Chapter-3

Chemical Bondin

Q.1.(a) Explain why? Bond energy of F, is lower than CL,.
F, &l -8 311 CL ¥ T Bieit 82 201
Ans. Fe is highly electronegatlve while Cl, is low electronegati

ity is 3.0 instead of F =4 electronegatlwty so bond energy
F, is lower than CL,.

Q.2.(a) What is lattice energy? and how it is determined u
ing Born Haber Cycles? Which have high Lattice e
ergy NaF or MgQO? 2002,2014,1
NaF a2t MgO A feraent Siretens ot a1feres et

or
Discuss in details the Born-Haber Cycle for calculd
ing lattice energy. | . 2004,201(
or
What is lattice energy ? How is lattice energy of ion
solid evalvated by Born Haber Cycle? 2006
or . |
Short Notes - Born - Haber Cycles. 2007,2011

or

Ans. Lattice energy : The amount of energy released when cal
ions and anions in their gaseous state are brought from infif
ity to their respective lattice sites in crystal to form one mok
of the ioinc solid. |

AN (g) *+B(g —L 5 A"B (s)
U = Lattice energy with negative sing as energy is releasd]
in the process (exothermic). SN
Lattice energy of an ionic crystal can also be defined ast
amount of energy needed to break one mole of the 1011!
solid into it constituent gaseous ions. Thus.

A"B(s) —~ 5 A'(g) + B (g)

-




(1)

(1t)

(1v)

(v)
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U= Lattce energy with positive sing as energy is absorved
in the process (endothemic)
Lattice energy is determined by Born —Lande equation.

No AZ ™ Z"ez( 1)
U= ——

?"0 n

Whene No = Avogadro number
A = Madelung constant
n = Born exponent
e = Electronic charge
Z +* Z- = Change of ions
r,= Inter — ionic distance
Since n is always more than I, U would be negative.

attice energy are determined indirectly by thermo cyclic
process known as Born-Haber Cycle.

The various steps of Born Haber Cycle can be taking the
example of NaCl -

Conversion of metallic sodium into gaseous chlorine atom.

Na(s) + S — Na (g) |

1 mole - S = Sublimation energy
Dissociation of gaseous Cl, into gaseous chlorine atom.

ClL, +D - 2Cl1(g) |

1 mole D = Dissociation energy
For one mole of Cl atom energy required = 2 D
Conversion of gaseous Na into Na+ ion.

Na (g) + I — Na+ (g) I = Ionisation energy
Conversion of gaseous Cl atom to Cl~ ion.

Cl(g) +e—>Cl(g) + E

E = electron affinity.

Combination of gaseous ions to form solid NaCl crystal.

Na* (g) + Cl- (g) > NaCl+ U

U = Lattice energy

Overall change
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Na(s) + 2 Cl, (g) — NaCl (s) + H or AH
Heat of enthalphy of formation

Sublime +S

I:Na metal =3 Na (g) —
Vs Clz (gas) Dissociutionﬂég Cl (g) ]

I Jattive energy

g
——> NaC(l crystal Y 2 Na+(g)<¢—
Cl' (g)

-H=S+»%D+I-E-U
or tAH =5S+XD+I+E+U
For a solid to be able to dissolve in a particular solvent i
solvation energy must be greater than its lattice energy s
that the lattice may be overcome by the former. |
The higher the charge on cation and anion the greater woul
be the magnitude to lattice energy and therefore, the greate
would be the stability of the crystal.

Na'F~ < Mg=<QO2-

\'Eg o j What are Fajan's rules? Which of the following ha

Ans.

1)

oreater polarising power?

wm%ﬁmw%? e i O Feruat gdrascor vifad sifEan &)

(i) K or Ag (ii) Li or Be® 2002,2015,17
or

What are Fajan's rules of polarization of ions? Com-

ment on the thermal stability of alkaline earth metal

carbonates on the basis of Fajan's rules. 2005
or -

What are the factors of favouring the formation of co-

valent bond between two atoms. : 2006

A polar covalent bond is more stable that a pure covalent
bond or a pure ionic bond. The higher the degree of ionic
polarisation. The greater is the stability of the polar covalent
bond. The rules regarding polarisation are known as Fajan's
rules. 1
The cation with small size : Cause polarisation of elec- |
tron charge cloud of an anion to a greater extent (higher
polarising ower). The covalent character of molecules of
chlorides of (IIA) group in the order - |




i)

(iii)

(iv)

2y

Be Cl, Mg Cl, > CaCl, > SrCl, > BeCl],
BeCl, is largley covalent while others are largly ionic due to
small size or maximum polorising power of Be?*.

Alkaline earth metal corbonates de compose on heating

evalving CO,. However their thermal stability ncrease in
the order-

Be CO, < Mg CO, < CalO, < Sr CO, < Ba CO,
The anion with large size have high polarization :

Such anions will get polarised by cations relatively easily ex.
covalent character of CaF,, CaCl,, CaBr, and Cal, mol-
ecules increase in the following order-

Ca*?-F~ < Ca*>Cl—< Ca">-Br— < Ca"”-F—
Thus CaF, is largely ionic.
Cavalent character of hydrogen halide

HF <HCl<H Br <HI

For effective polarisation charge on cation or anion
should be high.

e.q. cavalent character of LiCl, BeCl,, BCL,, CCl, withe
cations of same period is in the order.

LiCl < BeCL<BCL<CCI,
or CH, <NH, < H,O < HF

Cation with 18 electron valence shell configurat have high
polarising power.

CucCl is more covalent than NaCl.
Ag1is covalent while Nal is ionic.

Q.3(a) What is an ionic bond? Give conditions for the forma-

Ans.

tion of ionic bond. ‘ 2003.,2007,2008,2015
Tt e =R £ 7 srraftren sier a9+ B PTaAl ot Saee |
A ionic bond is formed when one or more electron are trans-
ferred from one atom to complete the orbitals of another
atom. In this way, both the atoms acquire the electronic con-
figurations of the nearest gases. The atom which loses elec-
trons acquire positive charge where as the other atom, gaiv
one electron becomes negative ion. The electrostatic attrac-
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tion between the oppositely charged ions results is ionc bond

*&/”:‘\EB: | > A” [ X.E: '
Na + Cl —_— Na* :(:3:1:“ or Na® ClI—
2,8,1 2,8,7 2,8 2,8.8
| > Ck _o[:Crl
Mg 2,.8,7m-->1‘v1gg 2.8.8 or MgCl,
2,8,2 ‘CL: : [;(’j;]

2,8,7

Condition for forming Ionic bond : The following condi-
tions favour the formation of a ionic bond.
Number of velency electrons: One atom should possess
1,2 or 3 valency electrons while the other atom should have’
5,6 or 7 valency electrons. The atom which charges in cat-
ions should have 1,2 or 3 valency electrons i.e. it should}
belong to group IA, IIA or IIA. Tt should be metallic or electro:
postive in nature. The other atom which changes its anion.
should posses 5,6 or 7 electrons in the valency sheli i.e. it
should belong to group VI A or VII A it should be no-metal-
lic or electrongegative in nature.
Difference in electronegative : The formation of an elec-
trovalent bond will be easier if the difference in the elec-
tronegativities of two atoms is high. A difference about 2 is
necessary for the formation of a electron valent bond.
(a) Lower the value of ionisation energy of an atom greater
will be the case of formation of the cation form i.e. One
atom should have low value of ionisation energy.

A + ionisation energy —> A"+ e
(b) Energy equivalent to electron affinity is released when
an electron is added to a neutral isolated gaseous atom 1o
make it univalent anion.

B + e~ — B~ + electron affinity.
niher the value of electron affinity of the atom, greater the
case of formation of the anion from it. i.e. other atom should

have high value of electron affinity.
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(1) Covalent and Brief Idea of Other Bonds.
ect of hydrogen bond on the physical of
molecules. 2002,2015,17

AT ey AT STILRAT o Sfiferen IO U UG ST T SR
Eresteang

or
consequence and importante of

hydrogen bonding. | | 2004
The concept of the hydrogen bonding has introduced by
Latimer and Rodebush (1920) Hydrogen bonding is said to
be formed when slightly acidic hydrogen attached to a strongly
electronegative atom such as F, N and O is held with weak
electrostatic force by the non-bonded pair of electrons of
another atom. The co-ordination number of hydrogen in such
cases is two. It acts as a bridge between two atoms, to one
ch it is covalently bonded and to the other attached
through electrostatic forces, also called hydrogen bond. of
all electronegative donor atoms only F,N and O atoms enter
into stable hydrogen bond formation.

The weak electrostatic interaction leading to the hydrogen
bond formation is shown by do ++ (.....) lines, thus X—H...Y
respresents hydrogen bonding between hydrogen and Y atom.

Explan the nature,

of whi

Effect of Hydrogen bonding :

(a)
(b)
(c)

Due to H-bonding boiling points of Water, ammonia hydrof-

luoric acid abnormally high (fig)
Solubility of the organic compunds in water is due to H-bond

formation.
Due to hydrogen bonding viscosity (1) of the liquid increase

as given below (in centipoise ()

CH,CH,OH CH,OH CH,OH
| I
CH,OH CHOH
|
CH,OH

n = 1.2¢cp n = 17¢cp n=10.70 cp
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4001

Boiling ;
Point 3008
(0OK) i

T 200§

1004

Q.1(b) Determine the geometries of H,0%, SF,, CIF,, ICI, SF, ,I
1,7, BCIL,, I,* on the basis of VSEPR theory. .2002 i6
VSEPR fagt=t @ e at H,0", SF,, CIF,, ICI, SF,,
IL,—, BClL, @ I +Eﬁrwﬁﬁmaﬁﬁm|

or
Discuss the geometries of H,+0O, I,—, CIF,, SF, iCl,
- 2011,2010,2009 2008 2004 2004 2014 2015
or
What is ment by hybridization of atomic orbitals? Wrxte
down the shabe of any two of the following mevlfe:a:udesj
and indicate the hybrid orbital used by central atom in
them. |
PH,, PCl,, SF,, XeF,, BF, 2008, 2007
or
Deduce the shape of the following on the basis o
VSEPR theory.
XeF, SF,, ICl,, PCI, 20085, 16
or
Dlscnbe VSEPR theory and discuss the shape of CIE
and ICI,. - 2006, 2011
or
Indicate the type of hybridization of central atom and!
geometry of the following molecules XekF , SI,, BC!3 d

2006

. Y

R ——

or i
Predict the bond angle in CiF, 20190
or
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How does it geometry changes in the following trans-
formation. 2010
H,O — > H;OW
or
Explain
() H,O is V-shape molecules

“(i5). CIF, is T-shaped molecules. . 2011

Ans.
il)

)
(4

According to VSEPR theory—
Electron pairs-tend to minimize repulsion Ideal geometries
are-
(a) For two electron pairs, Liner.
(b) For three electron pair, trignal.
(c) For four electron pair, tetrahedral
(d) For five electron pairs, trigonal bipyramidal
(e) For six electron pairs, octahedral.
Repulsions are of the order

LP-—LP>1LP— BP>BP —BP
(a) When lone pairs are present, the bond angles are
smaller than predicted.
(b) Lone pairs choose the largest site eq. equatorial in
trigonal bipyramid.
(c)If all sites are equal, lone pairs will be trans to each other.
Double bonds accupy more space than single bonds.
Bonding pairs to electronegative substituents occupy less
space than those to more electropositve substituents.

Number of BPs and LPs, type of hydbridisation and

geometry of various covalent molecules.

“No. of BPs Hybridisation  Type of Geometry Example
+ L.Ps e¢lectron pairs
3 sp? 3BP Trigonal Planer B CL BF,
4 sp? 3BP+ILP Phyramidal H,G*PCl,
5 spid 4BP+1LP, Distortedtrigonal SF,
| bibyramid
spd 3BP + 2 LLP T-shaped CIF,ICL,
sp3d 2BP 4+ 3 LP Linear I,-XeF ICl-
sp3d SBP Trigonal PCI,
bipyramid
6 sp’d? oBPr Octahedral SF

a
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(i) BCI,
2 2p
B=5=182282p' - [1L 1 |
B atom in BCI, molecules = 1S2{ 1L 111 |
sp”
Cl
B\)IZO

01/ \c1

Fig BCI, trigonal planer
(i1) H; O = O is the central atom
O (8) = 152 282 2p*

O @)=[He] 1L i1 11
Sp? hybridisation
One 28 and three 2p atomic orbitals under goes thel
hybridizationn to give four sp3 hybrid orbitals of equivalent
energy. The two sp3 hybrid-orbitals with two H-atoms but
remaining two hybrid orbitals with two lone pair of elec-
trons, one of them overlaps with hdrogen ion (H"). Accord-
ing to VSEPR theory the distribution of these 4-hybrid orbit-
als should be phyramidal in order ot keep the force of repul-
sion minimize. Hence structure of H,O" on the basis of VS.
E. P.R. theory will be pyramidal with bond angle 107°.
(iii) pCL, = 3B.P. + 1LP = sp® pyramidal shaped

: " Cl
(iv) SF, (2015)It has trigonal pipyramidal in structure doe to ali
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lone pair of electron. There is distortion in the molecules and

the boad angle or 899 and 177° instead of normal bond angles
of 90° and 180° respectively.

-ooooo

Sulphur atom in ground state

C1F,(2014,17): The molecules 1Is: T—shaped with bond angle
of 87040 The distortion from 90° is because of repulsion
between the lone pairs. Equatorial bonds those in triangles
are different from optical bonds. The electronic structure of
central chlorine atoms in CIF, cexcited state.

3S 3p 3d
V1 AR t

Three upaired electron form bonds with three fluorine at-
oms, sp’d hybrldisatlon trlgonal bipyramid with two occu-
pied by lone pairs.

[ ¢ ¢ E N 2 F

F F
Cl\/ \(
[ ] .F
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I; (2015) : This is stable both in aqueous solution and i
ionic crystals

L +1T7 e 157
I,7=sp’d —————22BP + 3LP linear

o —y, W— e S—y Y
Mipp.. ] o g I

P =1 b I szlp

@ o or I
| Ip*” I | Ip 77 I

N
or
I ]

ICL - ion :
The two axial hybrid orbitals, each of which has one elec-
tron, overlaps with the 3p_orbitals of two Cl atom to form

tw o 1-¢ | o bonds. Due to the presence of lbs IC1,~ ion as-
sumes linear (symmetricals shape)

ICl;~ ion = sp’d hybrization = 2 BP +3LP = Linear
Electronic structure of lodine atom in ground state

55 Sp ' _ 5d
1 vl R 2 I

Structure of iodine having formed one covalent and one co-
ordinate bond in [ICL ]~

"] 1] [

[ |
sp*d hybridisation
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Cl oy —-lp T Cl = i — Cl S
{ *;::I"'*-.,* H --.} ...... .
. ,b <1 B ip : 1 “rasclpd =
( .'?/"l_,,-"" or S [PRCS or
Tl _ 1Tl . . cd
SF_ : It has on octahedrall structure 2015
58 3p 3d

@ 4] pelrin
Sulphur atom inground state
o [*] [A12[* o N

Sulphur atom in excited state

(©) v NI Y ™ T\g

sp> d? hybridisation

Q.2. Short notes:

(i)  Metallic bonds (e ==)) . 2016
(i) Covalency Maximum (V& HASTHAr SEHTD)

(iii) Tree Centred Bond (Frehgesh o)
2011,2-01o,uﬁg,zooz,z003,2004,2014,2015
Ans.:(a) Metallic Bond :- Metalis are characterised by electrical
and thermal conductivity high luster, malleability and high
tensile strength. It has been observed that metals, generally,
have low ionisation energies because the valency electron
(is the electron in the outer shell). can be taken out relatively
easily. The simplest than valency electron in metals are
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weakly bound to the Kernal.

Consider the ease of Li, It has one valency electron. The
electronic configuration being 152 28'. The X-ray examina-
tion of a crystal of Li shown than that such lithium atom is
surround by eight other Li atom it is not possible for one
lithium atom to get bonded to eight other atoms through co-
valence bonds. i.e. electron pair bonds as it contains only
one valency electron But it has other valency orbitais (235,
2Px, Py, 2Pz) available. Hence besides its own valency elec-
tron the valency electrons of the neighboring atoms can also
come quite class to its nuclear. In other words these can be
complete freedom of movement of electrons in the vacant
valency orbitals around the nucleus of each lithium atom.
The valency electrons of metallic atom, thus are not local-
ized at each atom. They donot belong to one atom in par-
ticular. They are mobile and move about from one kemel to
another in the crystal. They are in effct a common property
of all the atom present in a metallic crystal, from the above.
Metals have low Jonization energies which means that the
valency electrons are weakly held by the Kernels.

Metal have a large number of vacant orbital in valency shells
of their atoms.

To acount for the nature of bonding in metai. Lorentz
propoesal moden known as electron %1. According
this model, a metal consists of an assemblage of positive
ions Kernels, immersed in a sea of mobile electrons
Aaltrnatively it may be immersed that there is a sea of va-
lence electrons is which the Kernels are arranged in a reqular
and therefore they move freely throughout the crystal. As a
result these electrons are called mobile electrons. '

NS M
A Metallic Kernel



(b)

&7

The force of attraction which binds a metal atom Kernel to
a number of electron with in its sphere of influence is known
as metallic bond. owndf
Maximum Covalency : From ;KLI;& chemicals evidence
sidghigk obtained that every elements has certain maximum
covalency and depends on atomic number. Sidnick's tabe of
maximum Covalency of elements of different periods is
given.

Afomic No. Element Maxmum Maximum No of

Shared electrons

1
39

H 1 2
IT period _ 4 8
(LitoF)

11-35 IH and 1V period 6 | ¥

(Nato Be)

37-87 V and VI period 8 16

(Sr to At)

()

(i)

N

The maximum Covalency for any particular element is not
always attained. It is generally shown by meny elements
maximum covalency explain on the basis of vacant -d-
orbials. The covalent of an element whose atoms do not
contain d-orbitals is generally equal to the number of un-
paired s and p electrons present in its outer most shell. In
case vacant d-orbitals are present in an atom if sufficient
energy is relased in the formation of a covalent bond. The
sand p electron are promoted to the vacant d-orbitals. The
unpairing of electron increase the covalency of these ele-
ment example.

The oxygen atom in groud state has 1522S? 2p? configura-
tion. There are no d-orbitals present. the encitation is not
possible. |

But in case of sulphure atom 3S?2p* outer shell configura-
tion 2, 4 and 6 unpaired 6 respectively.

The maximum covalency is generally equal to the number
of 5 and p electrons present in the valency shell/
Hydrogen has only one stable in complete orbitals (1s) which
can take up 2 electrons and is limited to a valency 1.

The element of first period (Li to F) has on 28 and three 2p
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orbitals and show a coya’féncy of 1.
Q.3.(a) What do you mean by hybridization? Explain with ex-
amples takmg the cases of sp®d and sp3d? hybridiza-

tion. 2003,2008,16,17
TR B W eh T & ST aread §2 sp-"damspsciz“{f{asﬁm“r
IETECOT Higd TISE i1 |

or

Discuss sp. sp? sp®d and sp3d? types of hybridization
- giving one example of each.
-7 sp. sp?, spd 3T sp3d? WehX oh WHIUN ohl U & Th
IEEOT GIRT HHSSTW 2014
or
Discuss Sp, Sp?, Sp® and Sp?d? types of hybridization
giving one examles of each. 29006,2011
or
Giving one example discuss the hybrization inoctahed |
compound. 2010

Ans. Hybridisation: The mixing of atomic orbitals belonging to
same atom but having slightly different energies so that a
redistribution of energy takes place between them resulting
in the formation of new orbitals of equal energy and Identi-
cal shape is known as hybridisation and the new orbitals
formed are known as hybrid orbitals.

Sp hybridisation: Two hybrid orbitals are collinear with an angle
of 180° each hybrid orbital has 50% S and 50% p character.
It is involved in-

(1) All compounds of beryllium like BeF,, BeH, BeCl, etc.

(ii) All compounds of carbon containg —C = C- type bond like
ethyne (C,H,)

Sp? hybridisation : All the three hybrid orbitals remain in the same
place (trigonal planer) making an angle of 120° with one
another. Each hybrid orbital has 33%% S and 67%p charac-
ter. It is involbed in—

(1) = All compound of born eq BF,, BH, BCI, etc.

(i) All compounds of carbon contammg >C C< double bond
like ethylene (C_H,)

Sp? hybridisation : The four hybride orbitals are directed towards



sSp3d h
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the four corners of a regular tertrahedron and made an angle
of 109°28!, Each hybrid orbital has 25% involved in the com-
pounds like CH,, C_H,, CH,Cl, SiCl,, NH;, BF~ etc.

The obility of the hybrid orbitals to overlab is in the order
sp*>spz>sp i.e. greater is the p-character greater is the abil-
ity to overlap.

The bond angles formed by different hybrid orbitals are in
other sp(180°)> sp2 (120°> sp® (109.5°) i.e. greater the s
character greater is the bond angle. -

ybridisation : Trigonal bipyramid with bond angle 120° and

90° eg. PCI,

Sp?a? hybridisatidn s Octahedral with bond angle 90° eg. SF,
Sp? @® hybridisation : Pentagonal bipyramid with bond angle 72°

and 90°

).4.(2) Why the bond angle in CH,, NH; and H,0O are differ-

ent although an atom have sp* hybridization. 2004
CH,, NH, 3R H,0 ¥ o= srol a1 ar R @an & Stafer
TAQEY sp> HHTOT ! :

Ammonia molecules, nitrogen atom contains a lone pair of
electron, since the lone pair is under the influence of only
the nitrogen nucleus. Its electron cloud will be spread out in
space to a greater extent than the electron cloud of boning
electron pairs which are under the influence of both the hy-
drogen and nitrogen nucles. The greater sprad over in space
of the lone pair electrons causes a greater repulsion between
the lone pair and the bond pair than would result between a
bond pair and another bond pair. The net effect is that the
lone pair causes the decrease the bond pairs to be pushed
close together thereby bond angle form 109° 28! to 107.3°.

|

107.30 H
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In water molecules contains four electron pairs similar (@
nitrogen atom in ammonia molecules wimn e difference thal
two out of the four electron pairs in water molecules are
they has only one lone pair in NH, molecules, since wé
knownthat!—-71>7/—-—b6>b—-b |

Hence these will be a greater distortion in water molecules‘
than in NH, moleculés. The greater repulsion between twa
lone pairs of electron would couse a greater repulsion be-
tween a bond pair and bond pair. The net effect would be
that the two lone pairs of electron in water molecule would]
cause the two C—H bonds to be pushed close together there|
by making the HOH bond angle less than the tetrahedral
angle. Thus the respursion between lone pair —bond pair|
would be less than the lone pair-lone pair -lone pair in wateni
molecule. The less repulsion would make the HNH bon
angle in NH, molecule some what greater the H-OH bon
engle but less than the tetra hedral angle.

104°.8°

Q.4.(¢c)Explain add eleciron bond with suitable example.

Ans.

(1)
(1)
(iii)

Wmﬁm@mm%mwﬁml
2004, 2007,2014,16

On electron bond : H presents the example of one elec-

tron bond. It is descnbed as a combination of the two reso-

nance forms

H.H* s> H"H

on electron bond is characterised by

It is possible only between 2 like atoms.

It is weake than normal covalent bond.

The compound with one electron bond are para magnetic.

Three electron bond : Ozone presents an example of three




(1)

(1)
(1)

(.5(a)

Ans.
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clectron bond. It has resonance structure.

NG
—

’//;7()
O &30
cach of these structures has two electron bond and one four
electron bond. But the actual structure is said to have two 3
clectron bond. Typical example of three election bonds are
NO, NO and CIO,,.

O:

=
Threee electron bond has the following characteristics.

it is four between atoms that are quite close in electronega-
tivity.

It is half as strong as a covalent bond.

Odd electron molecules are very reactive and tend to
dimerise.

Nitrogen forms only trivalent halides while P, As and

N N=0: :Cl

Sb form pentavalent halides also. 2005
AFETSA Shearet SR Samgsm smar ¥ | 56tfen P, As 3T
Sh U TATSTEh &g e Wi s g

Nitrogen and their family elements directly combine with
the halogen and form trihalides MX,. All the trihalides are
stable except NCl,, NBr, and NI,. The unstable nature of
the above halides i 1<= due to the lar cre atomic size of the halo-
gen atom. Except Nitrogen other elemently of this family
also form pentavalent halides due to the presence of-vacant
d-orbital where as N atom does not have any contribution of
d-orbitals. Hence it does any penta valent halides.

Q.5(b) There is a large difference in the melting point and

Ans.

boiling point of F,O and H,S. 2006,2007
H,O 31T H,S = werienr 3T saais O gaia o= &1

Being one of the most electronegative atoms oxygen when
attached to hydrogen enters bonding molecular association
between water molecules takes place and accounts for the




42

B.Sc.-I* Year CHEMISTRY | Paper-II : Inorganic Chemistry

liquid nature of H,0O. Whereas in H,S there is no hydrdji}
bonding due to small electronegativity of sulpur atom.

Q.7(a) LiCl is more soluble in ethanol than water? 20

Ans.

Q.7(b) SiCl, is easily haydrolysed with water but CCi, no

Ans.

(‘D

‘! 513
Cl H
\ ) / &2 / - HCI \
S ~ O & >

LiCl =t fadioen $9=iter & ST 9 stferes 1

LiCl has more covalent character according to Fajan’s it
non-polar eharacter that is why it is more soluble in
polar solvent like ethanol as compare to water.

SiCl, STeT g ArErI & et Srefed € shar ¥ 9wy ¢
& | 2006,2008,20

SiCl, is readily hydrolysed by water where as CCl, d
not. This is beause the carbon atom in CClI , exevting
manimum covalency of 4C carbon atom in excited state
257 2px' 2Zpy' 2p,O. Where as silicon and other member
the group IV have vacant d-orbitals into which H,O

ecules of group IV have cacant d-orbitals into which F
molecules are able to donate a lone pair of electron facilj
ing hydrodysis.

l ' Ci

Si

Y |
cr—" \c‘_‘l" ¢ Sy (:f;/ ~SOH

HOII
el
OH
/
\ So
e -

Q.7.(c)O-nitro phenol has low melt'ing and boiling point

Ans.

compare to m and p- nitrophenol.
3TNt AR T ohT METHTeh Ta Sdel=ieh W2t 3T 1§
RIECH P on it ke g 200

O-nitrophenol has low melting and boiling point as compa
to m & p-nitrophenol becouse in intramolecular hydrog
bonding. So O-nitrophenol has low melting boiling point.
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' 4 1a) Which of the following bond has the minimum cova-
i character? 2007
11 et o O S SITSoT {45 et ot Ui e g ?
1t Cl, B—F, N—Cl, CI—CL

Lun Lhe type of bond which may be formed between two atoms

preater the difference in electronegatlve lesser is covalent
character.

B—Cl, B—F, N—CI, CI—Cl.
1.0 2.0 0.0 0.0
Iilectronegativity difference |
S0 B-F has minimum covalent character.

(19 (h) Why oxygen mever forms more than divalent where
clements S, Se and Te can form four or six bonds.

amadter wedt fgderees & atftres et & ggiiar ¥ wafen
3, Se TAT Te BNT JAT D Twef S St WAT T9TA §22007
\un,  Oxygen shows oxidation No -2 to +2 because due'to ab-
sence of empty d-orbitals, No expansion of elctron occur
into valency shell in oxygen where as S, Se an Te exhibit.
The oxidation No -2, +2, +4 and +4 due to empty nd-orbitals.
i).9.(¢) Give Lewis dot structure of either ClO, or O, and

clearly indicate the number of electron used in bond-
ing. 2009

Cl0,3iT O, wéﬁqﬁgm%wwﬁm@%
aﬁmﬁmml

Ans.
’//CIX\\ x(:;x . 6"' -lro“ O g
.. ) SENE O:
cr oo clo—sic1il
\O
().9.(d) Discuss the shape of the following molecules and pre-
dict also the bond angle in each care. 2009

Frefetiaa iRl & sumta & Feitor Sifve o @« w
=] ShroT eht ot Ferivor s
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"Ans. (i) H—B—H ‘ Linear (180°)
(i) N pyramidal (107°)
H H H
(1ii) F/) \F _ Bent shape (104°)
[N
i /XC 5§ N NG
@av) / \ Squar planer (90°)
L emres— in
Q.10(b) NH, is pyramidal through it involve sp* hybridizatiol
explain. 2010
NH, fifurdia 31 w=ft gail sp® @t & ¥ HaAEa)
Ans. '
Ax
Tt
energy ’i\\lﬂ hybridization - 1\!/ 1\ T T
Sp3 -
T
Ground
electronic
configuration
™ JT ‘IT ‘11\ is Ty >
Hybridised
5 H H H state electronic
p3 .
hybridised Formation configuration
electronic of
confi lglurati_ on NH, )
In the hybrid orbital model of ammonia, the nitrogen atom is

surround by three bond pair and one lone pair of electron. Since the
repulsion between lone pair bond pair is greater than the replusior
between bond pair-bond pair, the shape of the resulting molecules
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+ uot be reqular tetrahron. In fact the molecules gets distorted.
bond angle has been found to be 107°.

' N <— Non bonded
HES electron pair

- -
- - ..
H S .
- % - "
h . .
- - -
- 0'
3 N P 3
- . ..
hd -
> % . -
. L) -
s . &
o

I'ig. pyramidal structure of ammonia molecules.

tri1(c) NH, is pyramidal but BF, is planer. 2011,2014
NH, ferfaga §1 @ifer BF, wwas 1
\niu.  NH, have 3 bond pair and one lone pair so NF, is sp?

hybridised and geometry will be tetrahral but according to
VSPER theory it show pyramidal geometry (3bp+11p).

N >4
/N /N

Where as BF, have 3 bond pair and zero lone pair, thus it
show sp? hybridised and geometry will be triangular.
F
|
B
_/ \
Triangular planer
().12.Discuss the Band theory for bonding in metals, Why
are transition metals harder than alkali meatals?
igenl @ 9= % 922 fagia =t faa=a sifva 1 dwan
HTge & "RS T gort # &3 gl €72 2015
Ans. Band theory :With the help of band theory we can easily

cxplain why some solid are good conductor (metals) of electricity
ind some are non-conductors or insulators (non-metals) as semi

conductors (semi-metals)
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1)

(2)

)

B.Sc.-I* Year CHEMISTRY | Paper-Il : Inorganic Chemistry |

\ uva.“ t

Lt B ’ Vin A ’
2P LB
| Ok
11-2p orbitals AT
of n-hth:um atom e, — d]l;t .
93 upger a h -
i and . Malf filled
I I Eﬁ ! 2S band
N conduction
‘-.,_'-. [ TTTTTTRTOPPPRPPPISIS TP band
' completely
filled
lower band
................................... b 4
IF orbidden zone
T R —
29 25 completely filted
LM ‘ IS band
n-1S orbitals (non~conductur
of n-lithium aton i band)

Formation of energy band in Li.

Conductors : Generally, metals are good conductors of heat
and electricity. Those material which contain plenty of
electrons for electric conduction are called conductors.

The conductivity of the metal can be explained with
the help of band theory. The conduction band is pastially filled
and partially vacant. The electron can be transferred into this
vaccant energy level due to ellectric and thermal energys.
this is why metals are good conductors of heat & electricity.
Non-conductors : (Insulators) In insulators the valence band
is completely filled. There is an appreciable difference in
energy (band gap) between the valance band and the next
empty band. Hence electron can not be promoted to an empty
level where they could freely move. This explain the non-
conductivity of non- metals.

Semi-Conductors : Semi-conductors are those materials
whose electrical propesties lies between those of insulator

and good conductors eq. Ge & Si. |
The substances in which electric conduction is not possible

at low temperature but on increasing the temp electric

conduction is possible are called semi-conductors.




