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CHEMICAL BONDING - PRACTICE

1.

State and describe the type of bonding present in each of the following substances:
(a) potassium chloride, and (b) hydrogen bromide

2. Explain what is meant by a ‘dative or co-ordinate’ bond?
Using “dot-and-cross” diagrams, show how dative covalent bonding occurs in the following species:
Hs;0*, CO, [Al(H.0)e]**, and HNO:.
3. Complete the following table:
Substance MgS AlF; CS;
Type of
bonding
(ionic or
covalent)

Dot-and-cross

diagram

4. Draw “dot-and-cross” diagrams for the following species: HNO,, NO;~, SOs*, and PH,".

5.  Aluminium fluoride (m.p. 1291 °C) and phosphorus trifluoride (m.p. -151 °C) have very different physical
properties. Draw dot-cross diagrams to illustrate the bonding in these compounds, and hence explain the
difference in their melting points.

6. (a) Describe the bonding present in solid krypton, 5sKr, and solid rubidium, 37Rb.

(b) Use your descriptions of their bonding to explain why the boiling point of krypton is -152 °C whereas
that of rubidium is 686 °C, despite their having nearly the same relative atomic mass, A..

7. Why is it that the “first” bond is inevitably the sigma bond and not the pi bond when a bond is formed
between 2 atoms in any structures?

8. (a) Draw a dot-cross diagram to show the electronic structure of a molecule of boron trifluoride, BFs. Use
the electron pair repulsion theory to predict the shape of the molecule.

(b) State and explain how you would expect boron trifluoride to react with ammonia. Draw a dot-cross
diagram to show the electronic structure of the product of this reaction

9. (a) What are the main features of the electron pair repulsion model for accounting for the shapes of
molecules?

(b) By considering the numbers of lone and bonding pairs of electrons, predict the general shapes of the
following molecules or ions: F.O, HO*, CIFs

10. (a) Construct dot-cross diagrams to illustrate the bonding in the molecules of sulphur difluoride and

sulphur hexafluoride and predict their shapes.

(b) Caesium fluoride has a similar formula mass to sulphur hexafluoride. Describe three major
differences you would expect to find in the physical properties of the two compounds.
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11. (a) Draw the shapes of the molecules of ethane, C:Hs, and ethene, C.Hs4, showing the values of the bond
angles.

(b) The two carbon atoms of ethene can be described as being joined by a o bond and a  bond. Briefly
explain the terms in bold, using diagrams where appropriate.
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