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In-Class Activity   (Model Answers) 
• following the format of the diagram in  Error! Reference source not found., 

determine the other mixed orbital by forming -y(3a1) + 4y(a1), note that the 
first orbital is the negative of y(3a1) 

 

ψ 2 = − ψ (3a1)( ) +ψ (4a1)
=ψ (4a1) −ψ (3a1)

"non-bonding"
or slightly antibonding MO

+

bonding due to 
increased in-

phase interaction

−ψ (3a1) ψ (4a1)

 

In-Class Activity (Model Answers) 
• socrative multi-choice quiz 
• Why is the 2σu+  (goes to 2b1 ) 

stabilised (go down in energy)? 
o A  there is an increase in the 

antibonding H⋯H through 
space interaction 

o B  there is an increase in the 
bonding H⋯H through space 
interaction 

o C  the molecule is no longer 
linear 

o D  there is a decrease in the O-
H bond antibonding orbital 
overlap 

o E  there is a decrease in the O-H 
bond bonding orbital overlap 

o F  there is an increase in the O-
H bond bonding orbital overlap 

• On distortion this MO sees two 
effects (1) a decrease in the 
angular overlap of the O-H 
antiboning orbitals which is 
stabilising AND (2) an an increase in the antibonding H⋯H through space 
interaction (the H atoms are closer together) which is destabilising. 
 However, the BONDING effect dominates, and so overall the energy goes 
down due to the decrease in the angular overlap of the O-H antiboning 
orbitals.  The statement that the molecule is no-longer linear is true, but this 
does not explain in enough detail why this particular MO goes down in 
energy.   Be careful, the energy can go down because of increased bonding 
or decreased antibonding! 
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Figure 1 Correlation diagram for H2O 


