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In the following booklet there are several questions based on 
the module ‘3.2 Particles and Radiation’. These questions are 
additional to the work which you must do on your A-Level 
course.  
 
To gain the highest grade possible in your A-Level 
examinations it is recommended that you complete 
these questions in the supervised study sessions carried 
out in school. 
 
This will both familiarise yourself with both the concepts found 
in the A-Level syllabus and the examination technique found in 
examinations. 
 
The mark scheme to the questions is integrated in the book for 
you to use independently. 
 

To improve competency in answering questions on 

mechanics and materials and achieve mastery in this 

module, answer all of these questions independently. 

When you have completed your work in this book, please store 

this work in your student files. 

Many thanks for all of your hard work in A-Level Physics. 

 

Mr. Turnbull 
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 QUESTION ONE 

1. In a discharge tube a high potential difference is applied across hydrogen gas contained in 

the tube. This causes the hydrogen gas to emit light that can be used to produce the visible line 

spectrum shown in Figure 8. 

Figure 8 

 

The visible line spectrum in Figure 8 has been used to predict some of the electron energy 

levels in a hydrogen atom. 

The energy levels predicted from the visible line spectrum are those between 0 and –3.40 eV in 

the energy level diagram. 

Some of the predicted energy levels are shown in Figure 9. 

Figure 9 
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1.1 Calculate the energy, in eV, of a photon of light that has the lowest frequency in the visible 

hydrogen spectrum shown in Figure 8. 

[3 marks] 

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

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

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

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

Energy of photon = …………………… eV 

 

1.2 Identify the state of an electron in the energy level labelled 0. 

[1 mark] 

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

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

 

1.3 Identify the state of an electron that is in the energy level labelled –13.6 eV. 

[1 mark] 

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

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

 

1.4 Explain why the energy levels are negative. 

[1 mark] 

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

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

 

 

 

 



St Mary’s Catholic School 

A Level Physics Year 1 Examination Preparation Particles and Radiation Book 1   5 

  

1.5 Discuss how the discharge tube is made to emit electromagnetic radiation of specific 

frequencies. 

In your answer you should: 

• Explain why there must be a high potential difference across the tube 

• Discuss how the energy level diagram in Figure 9 predicts the spectrum shown in Figure 8 

• Show how one of the wavelengths of light is related to two of the energy levels in the energy 

level diagram. 

[6 marks] 

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

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

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

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

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

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

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

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

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

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

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

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

Reference: AQA AS Physics Paper 1 Examination June 2017 
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 MARK SCHEME  

 

 

 

 

 

 

1.2 

1.3 

1.4 

1.1 

1.5 
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Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 
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 QUESTION TWO 
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Reference: OCR Physics Unit 2 June 2009 Examination 
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 MARK SCHEME  

 

 

 

 

 

 

 

 

 

 

 

 

 

Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 
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 QUESTION THREE 

In 1965, Richard Feynman proposed a double slit experiment to investigate the wave properties 
of electrons. 

 
The experiment was later carried out using the arrangement shown. 
A beam of electrons was directed at a barrier with two slits. 
The detector recorded the positions where electrons arrived after passing through the slits. 
The following pattern was obtained. Black dots represent points where electrons were detected. 
A band where electrons were not detected has been labelled X and a band where electrons 
were detected has been labelled Y. 
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The path difference for electrons arriving at band X from the separate slits was 2.5 × 10-11m. 
For electrons arriving at band Y the path difference was 5.0 × 10-11 m. 
Explain why this pattern is observed when the electron energy is 9.6 × 10-17J. 
The electrons are travelling at non-relativistic speeds. 

[6 Marks] 
………………………………………………………………………………………………………………………………………… 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

Reference: EdExcel A Level Physics Paper 2 June 2018 Examination 

 
 
 



St Mary’s Catholic School 

A Level Physics Year 1 Examination Preparation Particles and Radiation Book 1   13 

 MARK SCHEME   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 

3 
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 QUESTION FOUR 

4. A coulombmeter is used to measure charge. 

 

In a laboratory demonstration of the photoelectric effect, a sheet of zinc was placed on top of a 

coulombmeter and the zinc was given a negative charge. 

4.1 The following observations were made: 

• Under normal lighting conditions the charge remained constant 

• When the zinc was illuminated with ultraviolet light, the magnitude of the charge on the zinc 

decreased as time passed 

• When a larger sheet of zinc was used the charge on the zinc decreased more rapidly. 

In each case the initial charge on the zinc was the same. 

Explain these observations. 

[6 Marks] 

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………………………………………………… 
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 4.2 For one sheet of zinc, the charge at different times was measured. 

The following graph was obtained. 

 

A student suggests that this is an exponential decay curve. 

Explain how this suggestion could be tested. 

[3 Marks] 

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

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

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

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

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

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

Reference: EdExcel A Level Physics Paper 2 June 2017 Examination 

 

 

 

 



St Mary’s Catholic School 

A Level Physics Year 1 Examination Preparation Particles and Radiation Book 1   16 

 MARK SCHEME  

 

 

 

 

 

 

 

 

 

 

4.1 

4.2 
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Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 
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 QUESTION FIVE 

5. Helium was discovered in the 1860s by observing the spectrum produced by sunlight. An 

intense spectral line was seen, which did not correspond with any elements known at the time. 

Explain how specific spectral lines are produced by a hot gas. 

[6 Marks] 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

Reference: EdExcel International A Level Physics Paper 2 January 2019 Examination 
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 MARK SCHEME  

 

 

 

 

 

 

 

 

 

 

 

 

 

Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 

5 
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 QUESTION SIX 

 

Reference: OCR Physics Unit 5 June 2010 Examination 
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 MARK SCHEME  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 
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 QUESTION SEVEN 

 

Reference: OCR Physics Unit 5 January 2011 Examination 
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 MARK SCHEME  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 
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 QUESTION EIGHT 
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Reference: OCR Physics Unit 5 2016 Examination 
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 MARK SCHEME  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 
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 QUESTION NINE 

 

 
Reference: OCR Physics Unit 5 2015 Examination 
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 MARK SCHEME  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 
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 QUESTION TEN 
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Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 
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 QUESTION ELEVEN 
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Reference: OCR Physics Unit 2 June 2011 Examination 
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Revision Reflection 

A1. Could you answer this question without any help? 

 

A2. Could you answer this question correctly? 

 

A3. Did you encounter any problems with this question? 

 

A4. Do you need to carry out further revision on this topic? 

Revision Target 

From this question, are there any targets you need to set for revision? What are they? 
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 DATASHEET 
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