C. Y. Yeung (AL Chemistry)


Quiz on “Covalent Bonding, Intermediate Type of Bonding and

Intermolecular Forces” (Ch. 8, 9, 11)
Suggested Solution

1.
In the reaction, two C=C bonds and 2 H-H bonds are broken first,


i.e.
energy required = 2(611) + 2(436) = 2094 kJ mol-1




1M



Then, two C-C bonds and 4 C-H bonds are formed,


i.e.
energy released = 2(346) + 4(413) = 2344 kJ mol-1




1M


Therefore, the enthalpy change (H) = -2344 + 2094 = -250 kJ mol-1


1M

2.
The bond angle in NF3 is smaller than that in NH3.





1M


Since F is much more electronegative than H,






1M

the bond pair electrons is located nearer to F than H.





1M

Therefore, the bond pair / bond pair repulsion is smaller in NF3 than in NH3.

1M
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Trigonal planar
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Each C-Cl bond in tetrachloromethane is polar






1/2M


as there is an electronegativity difference between two bonding atoms.

1/2M


However, since the molecule is symmetrical,






1/2M


these four dipole moments cancel out each other





1/2M


so that there is no net dipole moment







1/2M


and hence the tetrachloromethane molecule is non-polar.



1/2M


The C-Cl bonds have ionic character, while the molecule does not.


1M
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When temperature increases, the peak of the Maxwell-Boltzmann distribution


shifts to right,












1/2M


resulting in an increase of the most probable speed of the reactant molecules.
1/2M


The distribution of speeds will also become widened





1/2M


such that the average speed of molecules increases.





1/2M


Therefore more molecules collide with a kinetic energy higher than


the activation energy required,









1/2M


and then more molecules take part in reaction.






1/2M

6.
a :
sp3 hybridization










1M

b :
sp2 hybridization










1M

c :
sp2 hybridization










1M

d :
sp hybridization











1M

7.
The high electronegativity of O leads to the formation of 




1/2M


intermolecular hydrogen bonds between H2O molecules.




1/2M


While the intermolecular forces in the cases of H2S, H2Se and H2Te are


van der Waals’ force.










1/2M


Since hydrogen bond is stronger than van der Waals’ force, 


therefore H2O has the highest boiling point.







1/2M


On the other hand, the sizes of H2S, H2Se and H2Te are generally increasing,
1/2M


and thus their van der Waals’ force also increase in the same trend.


1/2M


Therefore, the order of boiling points is H2O > H2Te > H2Se > H2S



1M

8.
As the aluminium ion carries 3 positive charges, its polarizing power is very high.
1M


It distorts the electron cloud of the neighboring chloride ion.




1M


Therefore the bond between Al3+ and Cl- is predominantly covalent,


1M


and AlCl3 exists as molecules.









1/2M


Thus the AlCl3 molecules are held together by weak van der Waals’ forces only

and the melting point of AlCl3 is relatively low.






1/2M

~ End ~
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