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Ans. (a) Bonding. There are three states of matter 50 If‘lxcdl position. The nucley
are closely packed but are in a state of vibration abogt their 11; the orbital electror
can be considered at rest due to its Jarge mass. It is, lhere[(”_c;r‘h;[d the atoms or i,
responsible for most of the characteristics of the solid. 7he ab!c;f} st that all bounc syvsie..
is called bonding. The basic requirements of all types of bon mgbine to form a stable . o
have minimum energy in their stable form. When some atoms com " r*‘*:': o
is implied that in so doing they have decreased the energy (ffthe 5ys ; "{ ‘" - '

The forces acting between the atoms are electrostatic in na.ture. 'ﬂ‘se:_e .O:(-:':’ : :. :4' -
essentially by the way in which the outer electrons of the composing atoms ;:}re T aay
The physical properties of the solids are determined, to a large extent by the ciectron diary,
and it is thus possible on an empirical basis to divide solids into different groups corresp.-
different types of electron distribution.

Types of bonding: The individual atoms of a crystalline solid are held together 25 o

with different types of bonds existing between them. These bonds are classified INLO five idey
types.

(#) Tonic bonding. Examples:- NaCl. LiF (Due to transfer of valence electrons)

(1) Co-valent bonding, Examples:- diamond, Si C (Sharing of valence electrons
(#if) Van der Waal bonding. Exam
molecules).

(#v) Hydrogen bonding, Example:- ice
(v) Metallic bonding. Cu, Ag, Fe are exam

These bonds are fundamentally electric in origin, but €Xcept for ionic bonds whics &
through essentially quantum mechanical consid ‘

erations.
It may be added that the above classifj

cation is arbitr : . ap—
categories. ary. Many solids fall into int

Tl LT

ple:- solid Argon (electrons remain associated with o=

ples. (valence electrons are essentially fres
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domwcal or non-rdentical aroms. which form a mult‘slill e quug_hl fron il

W Wi
Lo . - , o Lhitn o certam
A Close provamary, they Tirst atran ! CaCh ather and then, i they are brought ¢loser | | I
' X . A " s AN solential 1y
d ¢, repel each other bt words, 4 kind of spring effect (akes place As the |
- - . i l
TS T TR ree Ry the ICTROR 1 . the resulting potential is & function of distance of
e Y ' ATy % -
SR L S VEIESPOdIng potential energy "
With A e ) \ .\ \,n‘\\\n In |I ™ “ ]
- .

SEIFACTiT TUERT RIVES TSR 10 a negative potential 6

.':\.‘ '.-'V. repulsne TOIRCT 21ves nise 1o a positive pmcn[lul 5
SIVWR Oy dowed curves. The resultant potential energy is 4
Shown by ¢ Curve. It has a mimimmum at a distance ro I 3
and reprosents the SquUorium position, where the attractive T 2
< the repulsive Torces balance each other and potential €
NRrgy Aas a maxamum n =

egatve value. The potential energy

& & Jistance ry is thus responsible for keeping the '
FOTS Downd n 2 solid and gives the cohesive or binding =
emers of the solid e 2
- SR T, ) i : — L J’ -—A[l!&ChOn
- potential energy 1 (ry) is a negative quantity. The
DOSEINT quanuy - 4 (r)) = D is called the dissociation Fig. 3.1

— lam
smergy Of the molecule.

_
L

e comesive energy of a solid is defined as the energy which will be given out in the process
C e frmation ot a erystal by bringing neutral atoms from infinity to the position of equilibrium

7 e potential energy due to attraction ¥, is supposed to vary as the mth power of the distance
zC that due to repulsion V), as sth power of r, then

] | B
V58 7 S hand YssmSien
& [ s r
Resultant potential or cohesive energy
A, . B
V= V= sl s
vy

where 4 znd B are constants of proportionality. The cohesive energy is generally expressed in el
per atom
The force between the two atoms is given by

-dV __mA _nB
F_ dr rmt[ ratl

A1 7= r the anractive and repulsive forces balance each other and £ () = 0. In other words

ar=r.
v
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Hence, the potential energy in the equilibriv B wr {1
e AR )
V(rpy) g ry A . the pot i
1] r ru lt r r""

0 . : b“ulﬂ .
g IR in equill —y

f\]lh{)llgh the attractive and rcpulswc forces arc o of ;"”.gdlt n gives by

: j ontially the ENEIE

IS notzero as m «# n. 1f n >> m the total energy 15 essentlally

‘fl (JILH ”'{U‘\It* "

it Nk

> . - .y we have
For the potential energy to have a minimum at 7 = o

N8B
dv _m(m+|),g+_r3_(_ff_j?7|,)__ *P
Now, — = ——=33 =
dr r
Substituting the value of r = r,, from (i), We have
g AL n+D2 5 g
—m(m+1)A4 x A Izl r'c,"'2

or ., —m-1+n+1>0
or
n—m>0 or n>m
: : . - > 5 h fors

In other words, a minimum in the energy curve is possible only Ifnh m!th u: rhg Ormgy;,
ofa ChQMfCGI bOﬂd requfres that the repu[sfvefOfCeS be Ofshar!er range nan atiracitive _v__.-_:

The energy ¥ (r,) at the equilibrium distance r, is called the bmdt.ng energy, the enery,
cohesion or dissociation en ergy of the molecule. This much energy 1S required to separate the alon
of a diatomic molecule to an infinite distance apart.

The cohesive encrgy may also be defined as the energy released when two atoms are broug
close to each other at the equilibrium distance r,. )

Larger the energy released _
st gy , more stable the bond formed and hence more stable is the vy

nel
1]

Scanned with CamScanner
Scanned with CamScanner



b

™3y,

Novmg —

3,,.1),';'.‘ e

P ¥
"‘L‘t‘-‘S ——

Fopa. -
3¢k

-

!

\k}_-s (.(‘1.\\\/~ 1«:’ - e |
Pl+YSC €
7

e

l . .
’_ri_%/_ff-*’w bt %m@bvfuio/pvv Soleots

I3—0]— 2022—

Scanned with CamScanner



