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Activity 

Practice-for-exam questions 

Ian Lovat  

Use the questions below either in class or for individual work after students have read the articles in 

the magazine. Some of the questions require additional data. Students should either make reasonable 

estimates of quantities or look up values using a data book or websites. Suggested outline answers to 

these questions are provided in a separate document.  

Tides  
1 Use data given in the article and Equation 2a to calculate a value for the Earth's mass. 

2 Kepler’s third law of planetary motion states that for an object in a circular orbit of radius¸ r, 

around a mass, M,  

 

 

where T is the periodic time for the orbit.   

Mass of Earth, ME = 5.97 × 1024 kg (see Question 1) 

a Use this information and information from the article to show that the periodic time for the 

Moon's orbit is approximately 28 days. 

b Use information from the article to explain why this implies that the Moon rotates about its own 

axis approximately once every 28 days. 

Mathskit: Inverse square 
1 The intensity (I) of sound has units of W m–2, and the intensity of sound from a point source is 

described by an inverse-square law.   

Sound levels (L) are expressed using a ratio of intensities and measured in decibels (dB). The decibel 

scale is logarithmic: 

L = 10 log (I/I0) dB 

where I0 is a reference level (usually taken as the threshold of hearing).  

a As described by the inverse-square law, halving the distance from a point source multiplies 

the sound intensity by 4. Show that this corresponds to a sound level increase of 6 dB. 

b During a concert, the sound level 1m from the speakers might be about 120 dB. Sound levels 

above 85 dB for any length of time are harmful to hearing. 

i Assuming that a speaker acts as a point source of sound, calculate the minimum 

distance from the speaker that it is safe to stand to avoid hearing damage. 
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ii Suggest why this value might be an underestimate. 

Physics online: Why are diamonds so special?  
Using information from the article and the links, show that the critical angle for light passing from 

diamond into air is about 24°. 

Waves inside the Earth  

1 a Explain why S waves can only travel in a solid and not through a fluid.  

b The shear modulus, G, of a material is given by 

𝐺 =
𝐸

2(1 − ν)
 

where E is the material's Young modulus and  its Poisson ration (see At a Glance, pp. 16–17 of this 

issue and Crossword notes, PHYSICS REVIEW Vol. 30, No. 2, pp. 30–33).  

Basalt has a Poisson ratio of about 0.25 and its density is about 3.0 × 103 kg m–3 

Using equations and additional information from the article, show that the speed of S-waves in Basalt 

is approximately 4 km s–1 

c From the graph in the link given in the article: 

http://www.tinyurl.com/seismic-waves-animations,  

the approximate time period of the S-waves detected from a distant earthquake is about 0.9 s. 

Calculate the wavelength of these S-waves. 

This resource is part of PHYSICS REVIEW, a magazine written for A-level students by 

subject experts. To subscribe to the full magazine go to 

www.hoddereducation.co.uk/physicsreview 

http://www.tinyurl.com/seismic-waves-animations
http://www.hoddereducation.co.uk/physicsreview

