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Tutorial Questions 
 

The Nature of Waves 
 
1. Explain, using a diagram, the difference between a transverse and longitudinal wave. 
 
2. What type of waves are the following: 

i) sound waves 
ii) water waves 
iii) light waves. 

 
3. A football is stuck, floating, in the middle of a pond. The owner finds a stick and hopes 

to use it to retrieve the ball. He can’t decide whether to throw the stick at the ball, or 
use the stick to make waves in the water. Which would you recommend and why? 

 
4. Explain why sound travels quicker in solids and liquids than gases.   

(Hint – think about the arrangement of particles in solids and liquids compared to 
gases.) 

 
5. Explain why sound cannot travel through a vacuum, like outer space. 
 

Speed of Waves 
 
1. Thunder is heard 20 seconds after a lightning flash. If the speed of sound is 340 m/s, 

how far away is the storm? 
 
2. Explain why, during a thunderstorm, you see the lightning before you hear the thunder. 
 
3. On a day when the speed of sound in air is 330 m/s, how long would sound take to 

travel a distance of 1.6 km? 
 
4. During a thunderstorm it is noticed that the time interval between the flash of lightning 

and the clap of thunder gets less. What does this tell you about the storm? 
 
5.  Ten pupils are standing on Calton Hill, looking at Edinburgh Castle.  They measure the 

time difference between seeing the smoke from the one o’clock gun and hearing the 
bang.  The measured times are 3.8 s, 4.2 s, 4.0 s, 3.8 s, 4.4 s, 3.8 s, 4.0 s, 4.2 s, 3.6 s, 
and 4.2 s. 
a) Calculate the average time for the group. 
b) Calculate the distance from the Castle to Calton Hill if the speed of sound is 330 m/s. 
 

6. An explosion in Grangemouth could be heard in South Queensferry one minute later.  
Given they are 20 km apart, calculate the speed of sound in air. 

 
7. On a day when the speed of sound is 330 m/s, how long would the sound take to 

travel a distance of 14.85 km? 
 



8. In a race the runners are different distances away from the starter. They will hear the 
starting horn at different times.  Using the speed of sound as 340 m/s, calculate the 
time difference in hearing the horn for two runners who are 5 m and 15 m from the 
starter. 

 
9. Calculate how long it would take light to travel from the sun to the earth, a distance of 

1.49 x 108 km. 
 
10.  How long will it take a radio signal to travel from Britain to Australia, a distance of 1.8 x 

104 km. 
 

Wave Formulae 
 
1. The diagram below represents a wave 0.2 s after it has started. 

 
 

Calculate the following quantities for this wave: 
a)  wavelength 
b)  amplitude 
c)  frequency 
d)   speed. 

 
2. A swimming pool is to have a wave-making machine installed.  The time taken for a 

wave to travel the length of the 50 m pool has to be 20 s and the wavelength has to be 
4 m. 
a)  Calculate the speed of the waves. 
b) Calculate the required frequency of the waves. 

 
3. Wave A has a wavelength of 6 cm and a frequency of 50 Hz. Wave B travels 250 m in 1 

minute 40 seconds.  Which wave travels faster and by how much? 
 
4. 40 waves are found to pass a point in 20 s.  If the waves have a wavelength of 0.015 m, 

calculate their speed. 
 
5. Calculate the wavelength of a wave of frequency 0.1 Hz and speed 5 m/s. 
 
6. State what is meant by the period of a wave. 
 
7. If the speed of a water wave is 0.6 m/s and the wavelength of each wave is 6 cm, 

calculate 
a) the frequency 
b) the period of the wave. 

0.03 m 

8 m 
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8. Waves of wavelength 5 cm travel 120 cm in one minute.  Find their 

a) speed 
b) frequency 
c) period. 

 
9. A sound generator produces 25 waves every 0.1 s.  If the speed of sound is 330 m/s, 

find: 
a) the frequency 
b) the period of the waves 
c) the wavelength of the sound. 

 
 
10. In the diagram below the distance between X and Y is 10 m. 

 
 

If 20 waves pass a particular point in 5 s, find 
a) the wavelength  
b) the frequency and  
c)   the period of the wave. 

 
 
11. Tsunami is the name given to the very long waves on 

the ocean generated by earthquakes or other events 
which suddenly displace a large volume of water. The 
wave speed depends upon wavelength and the depth 
of the water for tsunamis at sea. Characteristic data is 
shown in the table. 

 
Find the largest and smallest frequency for these 
tsumani waves. 

 
 

 
 
 
 

Depth 
(metre) 

Velocity 
(km/h) 

Wavelength 
(km) 

7000 943 282 
4000 713 213 
2000 504 151 
200 159 48 
50 79 23 
10 36 10.6 

Amplitude 



 
Diffraction 

 
1. Sketch the diffraction patterns formed in the following circumstances;  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Elephants can communicate with each other across distances of several kilometres, 
even when there is dense vegetation in the way and they cannot see each other.  
They do this by making low pitched noises.  How does the sound get through?  Why 
would this not work for high-pitched sounds? 

 
Electromagnetic Spectrum 

 
1. Complete the following paragraph. 

 
The part of the electromagnetic spectrum with the longest wavelength is……..1…….. 
Between X-ray and visible light in the electromagnetic spectrum is ………2…….. 
Radiation.  Some radioactive isotopes emit …….3……… radiation.  Signals can be 
sent from remote controls to a television by ………4……. Radiation. 

 
 

2. Name a type of electromagnetic radiation that  
a) is visible to the eye 
b) is emitted by hot objects 
c) is diffracted by hills 
d) is used for imaging inside the body 
e) causes tanning 
f) kills bacteria 
g) is used by mobile phones  
h) can cook food 
i) has the highest energy 
j) has the lowest energy associated with it. 
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3. How far will radio waves travel in a) 2 ms b) 0.25 ms c) 1 µs. 

 
4. Calculate the wavelength of the electromagnetic waves whose frequencies are a) 5 

GHz b) 4 MHz c) 200 GHz. 
 

5. Calculate the transmission frequency of Radio Scotland broadcasting on 810 m on 
the Medium waveband.  Give your answer in MHz. 

 
Reflection Tutorial 

 
1. Complete the diagram below, labelling clearly 

a)  the angle of incidence 
b)  the angle of reflection 
c)  the normal. 

 
 
 
 
  mirror 
 
 
 
 
 
 

d) What is the angle of reflection in the diagram below? 
 
 
  600 

 
 
 
 
 
2. The diagram shows the path of a ray of light.  The direction of the ray was manipulated 

using mirrors, but these have been left out.  Complete the diagram by placing the 
mirrors in exactly the correct position. 

 
 
  



Tutorial on Refraction 
 
1. Identify the following on the diagram shown. 
 

i. the incident ray  

ii. the reflected ray  

iii. the refracted ray 

iv. the normal  

v. the angle of incidence  

vi. the angle of refraction 

vii. the angle of reflection. 

 
2. Complete the following diagrams to show how the rays would pass through the glass 

objects. 
 

a)  b)  c)  d) 

 
e) For d) above, how would your diagram be different if the ray was passing into a 
block filled with water rather than solid glass? 

 
 

Total Internal Reflection and Critical Angle 
 

1. Describe an experiment to demonstrate total internal reflection. You should include a 
list of apparatus, a diagram, and an explanation of how you would use the equipment.  
 

2. Explain, with the aid of a diagram, what is meant by ‘the critical angle’. 
 
3. a)  Describe the principle of operation of an optical fibre transmission system. 
 

b) Optical fibre systems use repeater stations.  What is the purpose of repeater 
stations? 

 
 c)  Light signals travel through glass at a speed of 2 x 108 m/s. How long would it take 

to travel between two repeater stations which were 100 km apart? 
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