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1. Elements are made up of atoms. 

 

a) Define the term element. 

 

……………………………………………………………………………………………………….….. 

 

……………………………………………………………………………………………………….….. 

(2) 

Atoms are made up of three (so-called subatomic) particles: neutrons, protons and electrons. As atoms are 

very very small, we cannot see them with our eyes (or even under a microscope). Scientists have therefore 

made a model of the atom. A drawing of an oxygen atom as shown below should illustrate this model.  

 

 

 

Using this very simple model the neutrons and protons form the nucleus of the atom and the electrons are 

said to revolve around the nucleus a bit like planets revolve around the sun (the nucleus). Protons all have 

a positive charge and the electrons a negative charge. For each atom the number of electrons is always the 

same as the number of a proton. Neutrons have no charge (they are neutral).  

The electrons are arranged around in nucleus in shells (rings). There is a limit on how many electrons each 

shell can take at most: 

 

1st shell: 2 electrons, 2nd shell: 8 electrons, 3rd shell: 8 electrons.  
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b) Suggest a reason why the electrons revolve around the nucleus and do not fly off into the distance. 

 

…………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………… 

(2) 

 

c) What must be the overall charge of an atom? Explain your answer. 

 

…………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………… 

(2) 

 

d) Sodium has 11 electrons. Complete the shell diagram below by adding the electrons to the correct rings. 

The nucleus is not shown. 

 

 

(1) 

 

  



4 

2. Very helpfully, the periodic table (which you can find at the end of this paper) tells us a lot about the 

numbers of these subatomic particles of an atom. 

 

For example helium has the following entry: 

 

 

 

The top number denotes the number of protons and neutron, the atomic mass number. It is called the atomic 

mass number because almost all of the mass of an atom is located in the nucleus. Electrons do not count 

towards the total mass of an atom since their mass is far too small. The bottom number represents the 

number of protons only, the atomic number. Each element therefore has its own atomic number.  

 

a) The mass of an atom is expressed by the atomic mass number. What is the mass number of an oxygen 

atom? 

 

……………………………………………………………………………………………. 

(1) 

b) Yellow sulfur has the formula S8 which means it has eight sulfur atoms bonded together. What would 

be the total mass of sulfur, S8? 

 

……………………………………………………………………………………………. 

(1) 

c) Oxygen is a gas and sulfur is a solid. In the boxes below sketch the arrangement of particles in oxygen 

and sulfur. You can abbreviate the particles with a circle. 

 

(i) oxygen      b) sulfur 

      

(2) 

(ii) Explain in your own words the difference in the arrangement of a gas and a solid. 

 

…………………………………………………………………………………………………………… 

no of protons and neutrons 

no of protons  
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…………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………… 

(4) 

 

d) The table below shows the atomic mass and atomic number of a chlorine atom. Without using the 

periodic table but with your knowledge you gained from the previous paragraph, complete the table. 

 

Symbol Number of 
protons 

Number of 
neutrons 

Number of 
electrons 

Atomic mass 
number 

35 

Cl 
     

17  

(4) 

 

e) Work out the atom for the particle with 13 protons and 14 neutrons. Clearly write the chemical symbol, 

atomic number and mass number. 

 

 

(2) 

 

f) Work out the symbol, including atomic number and mass number for the atom with three more protons 

and three more neutrons as the chlorine atom in the table above (question part d) above). 

 

 

(2) 
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3. Sometimes the number of neutrons in an atom can vary. We call atoms with the same number of 

protons (the same element) but different number of neutrons isotopes. For example oxygen has three 

isotopes.  

 

a) Complete the atomic number in the shaded boxes below. 

Isotope 

        A                                    B                                   C 

16 

O 
 17 

O 

 18 

O 

 

      

(1) 

 

b) For each isotope in part a) above give the number of neutrons. 

 

 Isotope 

 A B C 

no of neutrons    

(1) 

 

c) In the periodic table chlorine’s an atomic mass is listed as 35.5. You cannot have a half of a subatomic 

particle. This number comes about as the weighted average of two isotopes of chlorine: 35Cl and 37Cl. The 

two isotopes do not have the same abundance, which means that they naturally occur in different 

proportions/amounts. 

 

(i) Suggest a reason which of the two isotopes must be more abundant (must be more of). 

 

…………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………… 

(2) 
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(ii) Given that the average atomic mass is 35.5 of a mixture of the two, can you work out the relative 

abundances, in percent, of the two isotopes? 

 

…………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………………… 

(3) 

 

 

 

End of paper 
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