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Objective:  EOT Coverage:

Ionic bond, also called electrovalent bond, type of linkage formed from the electrostatic attraction 
between oppositely charged ions in a chemical compound. It is a bond between a metal and a non-
metal. Sr is a metal. So it can make Ionic bond when combine with Cl



Objective:  EOT Coverage:

Hf = Hsub + I1 + Bond dissociation energy + EA - Lattice Energy

-361 = 109 + 496 + 96 + (- 324) - Lattice energy 
-361 = 377 – Lattice energy
Lattice Energy = 738 kj/mol.



Objective:  EOT Coverage:



Sr Can make ionic bond with chlorine Since Sr is a 
metal



Ca ,Sr and Ba are having 2+ as oxidation 
state, since the ionic radius of Ca is 
smaller than Ba  and Sr the lattice 
enthalpy for CaBr2 is higher
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Objective:  EOT Coverage:

A polar covalent bond is a bond formed when a shared 
pair of electrons are not shared equally. This is due to 
one of the elements having a higher electronegativity than 
the other. The shared pair of electrons between an atom of 
Phosphorous and an atom of bromine are not shared 
equally
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Objective:  EOT Coverage:

Formal charge = valence electrons— non bonded electrons—1/2 of bonded electrons.



AP Question 2017

Formal Charge = Valence 
electrons - nonbonding 

electrons - bonds to the 
atom

H: 1 - 0 - 1 = 0
C: 4 - 0 - 4 = 0
N: 5 - 0 - 4 = +1
O: 6 - 6 - 1 = -1

H: 1 - 0 - 1 = 0
C: 4 - 2 - 3 = -1
N: 5 - 0 - 4 = +1
O: 6 - 4 - 2 = 0

The diagram on the left is the better 
representation of because it puts 
negative formal charge on O, which 
is more electronegative than C.  



Calculate the formal charge.

Diagram (c) is unlikely because negative charge is on C which less electronegative than 
O.

Diagram (d) has large formal charges.  



C: 4 - 0 - 4 = 0
N: 5 - 0 - 4 = +1
N: 5 - 4 - 2 = -1
H: 1 - 0 - 0 = 0

C: 4 - 2 - 3 = -1
N: 5 - 0 - 4 = +1
N: 5 - 2 - 3 = 0
H: 1 - 0 - 0 = 0

The diagram A is the better representation of because it puts negative formal charge on 
O, which is more electronegative than C.  



PF4 does not follow octet rule, the central atom (P) has more than 8 valence electrons
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Objective:  EOT Coverage:

PF4



DHr = [ 2(H─Br)] - [(H─H) + (Br─Br)]
=  [2(366)] – [(436) + (192)]

=  +104 kJ/mol

H2(g)   +   Br2(g)  → 2HBr(g)



Trigonal Pyramidal

P= 5 ve
Bonding with 3 Cl 
So 5+3=8/2= 4pairs
3 bonding pairs and 1 lone 
pair
For 4 pair of electron the 
regular geometry is 
tetrahedral, since one lone 
pair is present the shape 
changes to trigonal.

Tetrahedral
C= 4ve
Bonding with 4 other 
atom.
So, 4+4 = 8/2=4 pairs
All four pairs are 
bonding.
So its having a 
regular tetrahedral 
geometry.

Tetrahedral
Si= 4ve
Bonding with 4 other 
atom.
So, 4+4 = 8/2=4 pairs
All four pairs are 
bonding.
So its having a 
regular tetrahedral 
geometry.

Sea Saw
Te= 6ve
So, 6+4= 10/2=5 pairs
4 bonding and 1 lone 
pair. For a molecule with 
5 pair of electron is 
trigonal bipyramidal 
since a lone pair is 
present it changes into 
Sea Saw







All three S—O bonds are polar, but because the molecule 
is symmetrical the dipoles cancel out one another. The 
molecule is non-polar.



Predicting the polarity of a molecule

1. Draw the Lewis structure and determine the molecular geometry 
(shape).
2. Determine whether the bonds in the molecule are polar.

ØIf there are no polar bonds, the molecule is non-polar.
3. Determine whether the molecule is symmetrical about all axis. If 
so, the molecule is non-polar. If not, it is polar. 

Example 1: Hydrogen chloride The following symbol is 
used to represent dipole: 

Since this is the only polar bond in the 
molecule, the molecule itself  is polar.



Example 2: carbon dioxide, CO2

Both bonds in the carbon dioxide molecule are polar, but because the 
molecule is symmetrical the dipoles cancel out one another. The 
molecule is non-polar.

Example 3: Boron trichloride, BCl3

All three B—Cl bonds are polar, but because the molecule is 
symmetrical the dipoles cancel out one another. The molecule is non-
polar.



Example 4: carbon tetrachloride, CCl4

All four C—Cl bonds are polar, but because the molecule is symmetrical
the dipoles cancel out one another. The molecule is non-polar.

Example 5: trichlormethane, CH3Cl

The dipoles reinforce one another and so the molecule is polar



Example 6: Ammonia, NH3

All three N—H bonds are polar and the dipoles reinforce one another. 
The molecule is polar.

Example 7: Water, H2O

Both O—H bonds are polar and the dipoles reinforce one another. The 
molecule is polar.



Polar molecules

• If the dipoles in a molecule cancel – usually when there is symmetry in the 
arrangement of the polar bonds, then the molecule will not be polar.

A polar molecule 
must have a 

defined dipole.

Does carbon 
dioxide have 

polar bonds, and 
if so, is it a polar 

molecule?



L.O: Employ valence bond 
theory to describe the 
bonding in covalent 
molecules. (Sec. 10.3)

Q. Use valence bond theory to explain the bonding in Cl2 and 
HCl. Show how the atomic orbitals overlap when a bond is 
formed. 

A single covalent bond is formed sigma bond formed 
by the overlap of s orbital of H and p orbital of Cl 



20. LO: Determine the hybridization of an atom in a molecule or 
polyatomic ion. (Sec. 10.4)

What is the hybridization of Si in SiH4 and H3Si-SiH3? 

SiH4 has 4 atoms bonded to the central Si atom ( 4 single covalent Si-H bonds) 
and no lone pair in its Lewis structure . Since the electron group is ‘4’ silicon is 
sp3 hybridized. 

In H3Si-SiH3 each Si atom is bonded to 4 other atoms without any lone pairs so 
each Si atom is sp3 hybridized. One s and 3 p orbitals hybridize to form 4 new sp3 
orbitals.



LO: Analyze the bonding in molecules containing multiple bonds. 
(Sec 10.5). 

Q21. How many sigma and pi bonds are there in each of the following molecules? 

a) There are 4 single bonds . 
Hence, 4 sigma bonds 
only. 

b) There are 5 single bonds 
and 1 double bond. 
Hence 5 sigma bonds and 
1 pi bond.

c)There are 10 sigma bonds 
and 3 pi bonds 



LO: Explain how atomic orbitals overlap to form molecular 
orbitals according to molecular orbital theory. (Sec. 10.6). 

Q22. According to Molecular Orbital Theory, two separate 1s orbitals interact to form what molecular orbital(s)? 

σ only 

σ and σ* 

π only 

π and π*

σ and π 

Option b 



LO: Identify bonding and antibonding molecular orbitals.
• Q23. Sketch the shapes of the following molecular orbitals and how 

do their energies compare ? 

The energy is lowest for sigma 1s and highest for pi *2p.
Pi bond has higher energy and weaker than sigma bond. The 

order of increasing  energies is  



LO: Draw Lewis structures with and without expanded octets for 
species where both are possible (Sec. 9.9).

• Q24. Which of the elements listed below is most likely to exhibit an 
expanded octet in its compounds? O; S; Na; C; N

• Ans : S as it is in 3rd period and due to the availability of d orbitals it 
can accommodate more than 8 electrons. 



LO: Evaluate the concept of resonance and draw resonance structures 
of a given compound or polyatomic ion. (Sec. 9.

• Q25. Define the terms resonance and resonance structure.
• Draw the resonance for NCS- and predict the stable structure.

• Ans : Whenever a single Lewis structure cannot describe all the 
properties of a molecule a number of structures with similar energy are 
written to describe all the properties. The actual structure is in between 
of all these contributing structures and is known as the resonance 
hybrid. The individual structures are resonance structures and the 
phenomenon is resonance. 

II structure is most stable 
because N- can hold negative 
charge as it is more 
electronegative than Sulphur



THANK YOU
ALL THE BEST !


