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Models of the atom and atomic size 

Specification references: 

 P4.1.1 The structure of an atom 

 P4.1.3 The development of the model of the atom (common content 
with chemistry) 

 WS1.1 

Aims 

In this exercise, you will consider the various models of the atom that have 
been developed over time. You will describe how and why the models of the 
atom have changed over time and you will be able to describe the structure 
and relative sizes of the parts of the atom. 

Learning objectives 

After completing this activity, you should be able to: 

 state the models of the atom that have existed over time 

 label a typical atom 

 describe why the model of the atom has changed over time 

 describe how scientists gathered evidence to improve the model of the atom 

 recall and apply the relative sizes of the atomic and nuclear diameter to 
calculations. 

Questions 

1 Look at the diagram of an atom below. Then answer the question on the next 
page. 
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 Use the diagram and the words in the boxes to fill in the gaps. Each word can 
only be used once. 

electrons                         nucleus                        protons 

 The central part of the atom is called the …..………….. . It contains two types 

of particle called neutrons and …..………….. . Smaller, negatively charged 

particles called …..………….. orbit the central part of the atom. (3 marks) 

2 Over the years, ideas about the structure of the atom have changed. Match 
the name of the model to the artwork and the description in the table below. (3 marks) 

Bohr  
model 

 

Negative plums embedded in 
a positive dough 

 

 

 

 

   

Plum 
pudding 
model 

 

Electrons in fixed energy 
levels circling a positive 
nucleus 

 

 

 

 

   

Rutherford’s 
model 

 

Electrons circling a positive 
nucleus 
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3 Rutherford's model of the atom was determined in 1911 from the ideas of 
Ernest Rutherford and the experimental work conducted by Hans Geiger and 
Ernest Marsden which began in 1909. A brief description of their findings is 
given below: 

 “Alpha particles were fired at 90° towards a thin gold film in a chamber. The 
chamber was evacuated, meaning that all of the air had been removed from it. 
The vast majority of the alpha particles went straight through the thin foil and 
were not deflected. A small number were deflected through small angles, and 
about 1 in 8000 alpha particles came back in the opposite direction, through 
angles greater than 90°.” 

 

 Explain the significance of the following statements: 

 a ‘The chamber was evacuated.’ 

  

  (2 marks) 

 b ‘Thin gold foil was used.’ 

  

  

  (3 marks) 

 
 c ‘Most of the alpha particles passed straight through the thin gold foil.’ 

  

  (2 marks) 
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 d ‘Alpha particles which passed close to the gold nuclei were deflected 
through small angles’ 

  

  (2 marks) 

 e ‘Alpha particles making head on collisions with the gold nuclei would be 
deflected back, through more than 90°.’ 

  

  

  

  (2 marks) 

4 Text books often show the nucleus of a gold atom to be about 1.5 cm in 
diameter, with the nearest electrons about 4 cm from the centre of the nucleus. 
In reality, the diameter of the nucleus is about 10−15 m and the diameter of the 
atom is about 10−10 m. 

If a textbook was drawn to scale, how wide would a page be to correctly 
accommodate the artwork? 

 

 

 (2 marks) 

5 Over time, models of the atom have changed. 

 a Describe the similarities and differences between the models of the atoms for: 

  i the plum pudding model described by J J Thomson and the nuclear 
model described by Ernest Rutherford 

   

   

   

   

   

   (6 marks) 
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  ii Rutherford’s model and the Bohr model of the atom. 

   

   

   (3 marks) 

 b i Describe how scientists discover models of the atoms. 

   

   (2 marks) 

  ii Explain how new models of the atom become accepted by the 
scientific community. 

   

   

   (3 marks) 
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