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Part 1 

Scientist When he lived Theory Proposed or Discovery Made Marks 

Democritus 460 – 370 BC 

Democritus suggested that all substances were made of 

small particles.  He called these particles ‘atoms’ after the 

Greek word atomos, meaning indivisible.  He thought atoms 

were hard, round balls. 

 

John Dalton 

 

6 September 

1766 – 27 July 

1844 

Dalton's theory was that atoms were tiny, indivisible, 

indestructible particles. He said that each one had a certain 

mass, size, and chemical behaviour that was determined by 

what kind of element the atom was. He later produced his 

first table of relative atomic weights. A total of six elements 

including oxygen, nitrogen, carbon, sulphur, and 

phosphorus, hydrogen with the weight of 1 in his table. 

However John Dalton did not show how he had generated 

the numbers. Some of his laws are the Law of Multiple 

Proportions and Dalton's Law of Partial Pressures. 
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Joseph Thompson 

18 December 

1856 – 30 

August 1940 

Joseph Thompson discovered the electron in experiments 

aimed at studying the nature of electric discharge in a high-

vacuum cathode-ray tube—an area that was also of interest 

to other scientists. One of Thompson’s important 

experiments included experiments based on discovering the 

nature of positively charged particles. 
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Ernest Rutherford 

 

30 August 1871 

– 19 October 

1937 

Ernest Rutherford is known for his famous gold foil 

experiment, Rutherford model Rutherford scattering and is 

also known as the Father of Nuclear Physics. Ernest 

Rutherford published his atomic theory detailing that the 

atom as having a central positive nucleus orbiting negative 

electrons. This model suggested that most of the mass of the 

atom was contained in the small nucleus, and that the rest of 

the atom was mostly empty space. Rutherford came to this 

conclusion following the results of the gold foil experiment. 

This experiment involved the firing radioactive particles 

through very thin metal foils of gold and detecting the 

particles using screens coated with zinc sulphide. 
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Neils Bohr 

 

October 1885 – 

18 November 

1962 

Neils Bohr proposed his model of atom which superseded 

Rutherford's model. Though the planetary model made by 

Rutherford was widely accepted, Bohr identified many 

inaccuracies. In 1913 Neils Bohr said that Rutherford’s 

atom was unstable and based on traditional theories this 

atom should collapse. Bohr's model of atom could 

effectively explain the constancy of atom by introducing 

Quantization. It could also explain the Hydrogen spectra. 

Bohr obtained the value of radius of hydrogen atom and its 

energy, both of which fit in with experimental results. 

Bohr's atomic theory produced the basis for the Quantum 

theory. 
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James Chadwick 

 

20 October 1891 

– 24 July 1974 

In 1932, James Chadwick made an essential discovery in the 

area of nuclear science: he proved the existence of neutrons 

- elementary particles of any electrical charge. On the 

contrary with the helium nuclei/alpha rays which are 

charged repel the considerable electrical forces present in 

the nuclei of heavier atoms, this new utility in atomic 

breakdown. Though his discoveries, he laid some 

groundwork for the atomic bomb. 
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Part 2 

1. Thomson’s experiments with cathode rays - draw diagrams of at least two gas discharge or cathode ray 

tubes.  Explain the experiments that Thomson did and describe how and why he modified the previous 

model for an atom proposed by John Dalton. 

Joseph Thomson completed a range of experiments and scientific tests using cathode rays. Cathode ray tubes 

lead him to the discovery of electrons and subatomic particles. Thomson used the cathode ray tube in three 

separate experiments. 

 
 

 

In Thompson’s first 

experiment, he built a 

cathode ray tube with 

metal plates slitted into 

the ends. These 

cylinders were linked to 

an electrometer. Joseph 

Thompson concluded 

that you cannot separate 

the charge from the rays. 

Thompson’s second experiment proposed that A 

charged particle will normally curve as it moves 

through an electric field, when it was not 

surrounded by a conductor. To prove this idea, he 

extracted nearly all of the gas from a tube, and 

discovered that the cathode rays did bend in an 

electric field. 

Thomson's third experiment 

was to find the basic properties 

of particles. He could not 

directly measure the mass or 

the electric charge of such a 

particle; he was able to 

measure how much the rays 

were bent by a magnetic field, 

and the amount of energy they 

held. He calculated the ratio of 

the mass of a particle to its 

electric charge (m/e). 

2. Rutherford’s gold foil experiment – draw a diagram of this famous experiment.  Describe how the 

results were different to what Rutherford expected and explain the conclusions Rutherford came to 

about the structure of an atom. 
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He was able to Thompson’s model of the atom; Rutherford suggested that a large quantity of the atom's charge 

and mass is concentrated into a very tiny area, producing a very high electric field. Outside the nucleus he 

proposed that the atom was mostly empty space. Rutherford said after the experiments: “For concreteness, 

consider the passage of a high speed a particle through an atom having a positive central charge Ne, and 

surrounded by a compensating charge of N electrons." 

3. What was the problem with Rutherford’s model of the atom?  How did Bohr’s model overcome this 

problem?  Use diagrams to help explain this. 

Neils Bohr stated his model of the atom in 1913 which eventually was superseded Rutherford's model of the 

atomic structure. Bohr used the planetary model that was proposed by Rutherford. Although Rutherford’s model 

was popular at the time, it would often fail. The atom that was proposed by Rutherford was unstable and based 

on conventional theories, the atom would break. Neils Bohr's model of atom could successfully explain the 

stability of atom by introducing Quantization.  

 
The planetary model 

 

 

Part 3 

How does a knowledge of the structure of an atom make us better understand God and his creation? 

God has revealed Himself to us in many special ways; we can see the wonderful things that God has 

made in this world. His creation demonstrates God’s almighty power. In the Bible, it says that we are 

made in the image of God. The atom is another one of God’s creation. Atoms are of many parts, we as 

humans are different but have only one creator. God shows us the complexity of his creation though 

atoms and how marvellous the creations are. There are many atoms in the elements we see and use 

everyday. When we learn about the atomic structure, we can see that God has put many parts together 

and made many miraculous living and non-living things. 
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