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. Use VSEPR and VBT theories to describe the shapes of simple covalent
molecules. (Applying)

« Describe the features of sigma and pi bonds. (Understanding)

. Describe the shapes of simple molecules using orbital hybridization.
(Applying)

« Determine the shapes of some molecules from the number of bonded
pairs and lone pairs of electrons around the central atom. (Analysing)

« Define bond energies and explain how they can be used to compare bond

strengths of different chemical bonds. (Analysing)
« Predictthe molecular polarity from the shapes of molecules. (Applying)

+ Describe how knowledge of molecular polarity can be used to explain
some physical and chemical properties of molecules. (Analysing)

* Describe the change in bond lengths of hetero-nuclear molecules due to
difference in electronegativity values of bonded atoms. (Understanding)

* Describe the difference among molecular, network and metallic
solids. (Understanding) ‘

* Explain what is meant by the term io
bond. (Understanding)
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FCOIES OF £ Ing and Shapes of Molecules

"Many boron compounds are electron-deficient, meaning that they fack an
eteh of electrons (mostly_‘ have six electrons) around the Lceﬁtr'al-fbbrén .étbfn;
: me-wgf.elemqnjls responsible for acidic nature of bor n c‘bmpdunds =,

b. Two Bond Pairs and One Lone Pair

example of the molecules having two bond pairs and one lone pairis,
stannous Chloride (SnCl,)

Stannom, Snsy = [Kr] 4d*°5s?5p? has four valence electrons. Two electrons
present in 55 orbital remain non-bonding (lone pair) and two electrons of 5p orbitals |
form two covalent bonds with chlorine atoms. The Lewis structure of SnCl, s,

S'.
& @
X X
X X X X
X X X X
%X XX

Figure 3.5 Lewis Structure of SnCl;

Molecules with two bond pair electrons and one lone pair shall have the non -
linear geometry. The lone pair occupies more space than the bond pair of electrons.
Therefore, it pushes the bond pairs of electrons. The lone pair present in the stannous

chloride occupies one corner of the triangle and the other two aie occupied by two Cl

atoms as shown in figure 3.6. Therefore, the bond angle is reduced than ideal angle of
120° The effective molecular shape of SnCl, is angular (V-Shaped).
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Angular structure of SnCl;

VSEPR Model of SnCl,
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~ oxygen atoms have equal chances of having the double bond. These

. resonance is that it stabilizes the resonance hybrid. The energy of resoffts

Theories of Covalent Bonding and Shapes of Malecy,,

These structures express some of the pro.perties of the com 3
e of these structures describing all the propertn.es of that Compoung
The basic conditions for writing the resonating structures are
b, The position of the nuclei (atom) in ill Stﬂ.lCtl.Jre must be the same
c' The structures differ only in the position of pi(r)electrons

" The number of unpaired electrons in each structure must be the gy,

For example, many bonding situations can be better describeq yiy |
ne valid Lewis structure for ozone (O3). In ozone (O3), the central gty

non

a.

than o / :
a single bond with one oxygen atom and a double bond with other oxygen {
as,
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Figure 3.14 Resonance Structure of ozone (0;) Molecule

These Lewis structures cannot tell which atom has double bond &

structures are called resonating structures. These structures differ ff“" 1
another in the position of Tr-electrons (double bond) and not in the post™
atoms. The actual structure of ozone is weighted average of these tW0 7=
Lewis structures. Ll

The phenomenon of resonance explained a number of factS..W"‘d',
not explained by the simple Lewis structures. The most important

is lower than calculated value of resonating structures.

3 .2 Theories of Covalent Bonding f ﬂ’#
re 0

The following two theories are used to understand the natu
bond, in addition to VESPR and Resonance Theories.

;. The Valence Bond Theory (VBT) and Hybridization Theory
- The Molecular Orbital Theory (MOT)

321V
alence Bond Theory (VBT) and Hybridization

For |
ratheory to be accepted, it must explain eere"i‘“‘*"'ml

acceptance beca:,:f?s“bm“"cé. Forexample, VSEPR theory has
2D and 3D) that a e lt'ex'?'ams and predicts all dimensional m°
re consistent with experimental data collecté®

Chemistry Grade X!

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




