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In the following booklet there are several questions based on the 
module ‘3.3 Waves’. 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 

1.1 In an experiment to investigate microwaves, a microwave detector D is placed between a 

microwave transmitter T and a flat metal sheet. 

The detected signal at D shows regions of maximum and minimum intensity as D is moved 

towards the metal sheet as shown in Fig. 7.1. The distance between adjacent regions of 

maximum and minimum intensities is 72 mm. 

 

Explain the presence of the regions of maximum and minimum intensity and determine the 

frequency of the microwaves. 

The speed of microwaves in air is 3.0 × 108 m s–1.  

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

………………………………………………………………………………………………………………………………………… 
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1.2 In another experiment using microwaves, a metal grille G consisting of a series of long metal 

rods is placed between the transmitter T and the detector D as shown in Fig. 7.2. 

 

The grille is slowly rotated through 180° about the line joining T and D. The detected signal at D 

varies from zero to maximum and back to zero again. 

Explain why the detected signal behaves in this way. 

[2 Marks] 

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

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

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

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

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

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

Reference: OCR AS Level Physics Paper 2 June 2018 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? 

1.2 

1.1 
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 QUESTION TWO 
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Reference: OCR Physics Unit 2 June 2009 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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 QUESTION THREE 
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Reference: OCR Physics Unit 2 June 2009 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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 QUESTION FOUR 

4. A refractometer can be used to measure refractive index. A refractometer makes use of the 

total internal reflection of light at a boundary between two materials. 

4.1 Describe the conditions required for total internal reflection to take place at a boundary. 

[2 Marks] 

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

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

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

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

4.2 One type of refractometer is shown. 

A sample of liquid is placed on one side of a semi-circular glass prism. A ray of light is shown 

passing into the prism. 

 

Determine whether this ray will be totally internally reflected from the boundary between the 

prism and the liquid. 

 

[3 Marks] 

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

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

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

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

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

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



St. Mary’s Catholic School 

A Level Physics Year 1 Examination Preparation Waves Book 1   13 

  

4.3 The graph shows how the refractive index sugar solutionμ glass varies with the mass of sugar 

dissolved in a fixed volume of water. 

 

Explain why the critical angle would have to be measured to a precision of more than two 

significant figures in order to determine the sugar content to the nearest gram. 

[2 Marks] 

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

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

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

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

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

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

Reference: EdExcel International A Level Physics Paper 2 January 2019 Examination 
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4.2 

4.1 

4.3 
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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. Scientists have succeeded in levitating droplets of liquid. A standing wave is created using 

ultrasound generated by two sources, one above and one below the liquid. The droplets of liquid 

are trapped at positions corresponding to nodes as shown. 

 

5.1 Explain how a standing wave is formed. 

[3 Marks] 

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

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

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

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

5.2 Describe the motion of the air at a node and at an antinode. 

[3 Marks] 

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

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

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

………………………………………………………………………………………………………………………………………… 
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 5.3 The scale of the photograph is half full-size. 

Determine the frequency of the ultrasound wave. 

Speed of ultrasound in air = 320 m s−1 

[5 Marks] 
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………………………………………………………………………………………………………………………………………… 

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

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

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

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

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

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

Reference: EdExcel International A Level Physics Paper 2 January 2019 Examination 
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QUESTION SIX 

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 

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 

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 

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