TAP 521- 6: Rutherford experiment and atomic structure

1. 
Describe briefly the two conflicting theories of the structure of the atom.

2. 
Why was the nuclear model of Rutherford accepted as correct?

3. 
What would have happened if neutrons had been used in Rutherford’s experiment? 
Explain your answer.

4. 
What would have happened if aluminium had been used instead of gold in the alpha 
scattering experiment? Explain your answer.

5. 
What three properties of the nucleus can be deduced from the Rutherford scattering 
experiment? Explain your answer.

Practical advice

These questions are to help your students to think about the Rutherford ideas.

Answers and worked solutions

1
The English scientist Thomson suggested that the atom, which is a neutral particle, was made of positive charge with ‘lumps’ of negative charge inset in it - rather like the plums in a pudding. For this reason it was known as the Plum Pudding theory of the atom.

Rutherford explained it this way. He knew that the alpha particles carried a positive charge so he said that the positive charge of the atom was concentrated in one place that he called the nucleus, and that the negatively charged particles, the electrons, were in 
orbit around the nucleus. Most of the mass was in the nucleus

2
Rutherford’s prediction using the idea of Coulomb law repulsion was verified by 
experiment.  It also enables experimental values of nuclear charge to be obtained, ie 
atomic number.

3
They would not have been repelled so it is unlikely that any would ‘bounce back’.  Some could be absorbed by the nucleus.

4
The charge on the nucleus is much smaller so deflection would be smaller. 

See the equation 

TAP 521-7: Rutherford scattering data
5
Small, massive and positive.

External reference

This activity is taken from Resourceful Physics 

