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1.    Draw a dot and cross diagram of water

2.    Explain why it is difficult to separate the hydrogen atoms from the 
oxygen atoms in a molecule of water.

3.    Water is a simple molecular substance. What would you expect its 
properties to be?

4.    Our atmosphere is a mixture of elements and compounds, which 
are mainly made up of single atoms or small molecules. In the 
molecules, the atoms are held together by covalent bonds.

Write a sentence to explain or describe each of the terms in bold in the 
above passage.



Answers

1.   2. 
They are held together by strong covalent bonds
3. 
Low melting and boiling point. 
Does not conduct electricity
4. 
Elements: Substances made of 1 type of atom
Compounds: Substances made from two or more 
different elements/atoms bonded
Atoms: Smallest unit of matter
Molecules: Two or more atoms bonded
Covalent bond: A bond formed by a shared pair of 
electrons between two non-metals



Independent task
Chlorine (Cl2) is a typical non-metal. 
It is a green gas at room temperature and does not 
conduct electricity. 
Use your knowledge of structures and bonding to explain 
these properties
[3 marks]

Hints:
- State the type of bonding
- Discuss the strength of the 

bonds between molecules
- Link charges to 

conductivity



a) One oxygen atom shares one pair of electrons with each chlorine atom in 
oxygen dichloride (OCl2). Complete the dot and cross diagram of oxygen 
dichloide below. You should show only the electrons in the outer shells.
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b) Oxygen dichloride (OCl2) has a melting point of – 224 °C and a boiling point 
of –145 °C. 
What is the state of oxygen dichloride at room temperature? 
Explain your answer in terms of structure and bonding.
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