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ATOMIC COMBINATIONS     5 MARCH 2013 

Lesson Description 
In this lesson, we will 

 Identify and describe the shape of molecules 

 Discuss intermolecular forces 

 Discuss how intermolecular forces affect the physical properties of substances 

Key Concepts 

Types of Chemical Bonds 

Covalent Bond 

When two non-metals bond together a covalent bond is formed.  This bond is characterised by the 

electrons involved in the bond being shared between the two atoms involved. 

Ionic Bond 

When a non-metal and a metal bond, an ionic bond is formed.  This bond is characterised by the 

electron from the metal being transferred to the non-metal.  This creates positive and negative ions 

which are then electrostatically attracted to one another.  

Metallic Bond 

Metallic bonds are found in metals as elements and alloys.  This bond is characterised by the positive 

atomic core surrounded by sea of delocalised electrons.  

Shapes of Molecules 

Covalently bonded molecules have characteristic shapes which are determined by the number of 

atoms involved, the number of bonding pairs of electrons and the number of lone pairs (electrons 

pairs not involved in the bonding) 

Shape Diagram Electron pairs Examples 

Linear 

 

1 bonding pair     

Linear 

 

2 or 4 bonding pairs 
No lone pairs 

CO2 

Angular 

 

2 bonding pairs 
2 lone pairs 

H2O 

Pyramidal 

 

3 bonding pairs 
1 lone pair 

NH3 
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Tetrahedral 

 

4 bonding pairs CH2 

 
Intermolecular Forces 

The forces that keep molecules together in solid, liquid or gas phase are known as intermolecular 

forces.  Specifically these forces are called Van Der Waal’s forces.  The strength of these forces 

determines the physical properties of substances such as boiling point, melting point, viscosity, 

surface tension and density 

Important Terms 

Boiling point:  The boiling point is the temperature at which the vapour pressure is equal to the 

atmospheric pressure.  

Melting point: The temperature at which a solid becomes a liquid 

Viscosity: Viscosity is an indication of a liquid’s resistance to flow 

Surface tension: Surface tension is due to the cohesive forces of molecules on the surface of a 

volume of a liquid. 

Density: Density is the number of particles per unit volume 

When the intermolecular forces between molecules of a substance are relatively strong, the 

substance will have a high melting point, boiling point, viscosity, surface tension and density.  

Demonstration 

 

1) Sublimation of Carbon dioxide 
 Place a small amount of carbon dioxide solid (dry ice) into a beaker of water. 

 

Note:  The carbon dioxide sublimes, which means it changes from a solid to a gas without going 

through the liquid phase. This indicates that the intermolecular forces between the carbon 

dioxide molecules are relatively weak.  

 

2) Viscosity 
 In several measuring cylinders, place a sample of different liquids.  Use liquids such as 

cooking oil, water, syrup etc 

 Carefully drop a marble into each cylinder and note the time it takes for the marble to 

reach the bottom of the measuring cylinder.  

 

Note:  If the marble drops quickly then the liquid has relatively weak intermolecular forces and 

a low viscosity.  If the marble drops slowly then the liquid has stronger intermolecular forces 

and a higher viscosity.  
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Questions 

Question 1 

Determine the shape of the following compounds 

a) H2S 

b) CCl4 

c) HF 

Question 2 

Consider the following graph and explain the trend in the melting points of the compounds.  

 

 

Question 3 

Explain why it is possible for a spider to walk on water. 

Links 

 VSERP model: 

http://www.youtube.com/watch?v=sceYMpBrNNo&list=PL92DCC309FC6F9B79 

 

 Intermolecular forces: 

http://www.youtube.com/watch?v=PwveQxLLqD0&playnext=1&list=PL92DCC309FC6F9B79

&feature=results_main  

http://www.youtube.com/watch?v=sceYMpBrNNo&list=PL92DCC309FC6F9B79
http://www.youtube.com/watch?v=PwveQxLLqD0&playnext=1&list=PL92DCC309FC6F9B79&feature=results_main
http://www.youtube.com/watch?v=PwveQxLLqD0&playnext=1&list=PL92DCC309FC6F9B79&feature=results_main

