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Step-by-step solution

(a) Let us consider the molecular orbital analysis of:  and 

Hydrogen has number of electrons: 1

So, orbital orientation for , 

Linear Combination of Atomic Orbital: Summation of wave function of two orbital is bonding orbital

and difference of two wave functions is antibonding orbital.

Bonding orbital has lower energy and higher stability.

Antibonding orbital has higher energy and lower stability.

So, the molecular orbital diagram of  and 

Here two hydrogen forms  bonding and  antibonding orbitals.

To consider the stability, we have to consider the bond order of the system.

Now,

So, for the first one, bond order is 1 and for the second one it is 0.5. If bond order is an integer,

bond is stable.

So,  has stronger bonding than .
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(b) Let us consider the molecular orbital analysis of:  and 

Total electron of helium , 

So, according to linear combination of atomic orbital, it will form one  bonding and one 

antibonding.

So, the diagram will be:

Bond order for is 0 and is 0.5.

So, bond order having integer value is stronger.

So,  has stronger bong than .

Comments (2)

(c) Let us consider the molecular orbital analysis of  and 

Electronic configuration of oxygen is 

Electronic configuration of  is

According to linear combination of orbital theory, the bonding orbital will form:

According to energy, we can write

For :

Comment

For :

Bond Order of : (integer)

Bond Order of : (noninteger)

So, has stronger bond than .

Comment

(d) Let us consider the molecular orbital analysis of  and :

Electronic configuration of nitrogen atom is 

Electronic configuration of  is 

According to linear combination of orbital theory, the bonding orbital will form:

According to energy, we can write

So, the diagram for :
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Diagram of :

Bond Order of : (integer)

Bond Order of : (non-integer)

So, bonding in  is stronger than .
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