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Teaching notes 

Questions for learning and 
discussion topics 
Mary Whitehouse, Michael Conterio and Ally Davies 

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.  

The Isaac Physics project produces online materials to support post-16 physics students. Follow the 
links to problems and resources from Isaac Physics that relate to articles in this issue. 

Modelling the Earth’s climate 
1 In the model described, the author ignored the effect of the Earth’s atmosphere. Describe and 
explain the actual effects of the Earth’s atmosphere on the Sun’s radiation that reaches Earth's 
surface. 

2 Box 2 uses the inverse-square law to estimate the intensity of radiation reaching the Earth. 
Describe and explain another example in physics where the inverse-square law is applicable. 

3 Box 5 derives an expression for the Earth’s equilibrium temperature which does not include 
the radius of the Earth. Explain in words why the size of a planet is not a factor in determining its 
equilibrium surface temperature. 

Isaac Physics problems 
https://isaacphysics.org/questions/inverse_square_geometry_sym 

https://isaacphysics.org/questions/moon_earthshine 

The heat pipe 
specific heat capacity of water = 4200 J kg–1 °C–1     

latent heat of vaporisation of water = 2260 kJ kg–1 

1 Table 1 shows that water can be used in a heat pipe. Calculate the energy that would be 
transferred if 500g water was converted from the liquid state at 30°C to steam at 100°C. 

2 Use your ideas about energy and the particle model of matter to describe what happens 
during the process of vaporisation and explain why it requires so much energy. 

3 Look at the data in Table 1 for different working fluids in heat pipes. Explain why ammonia is 
used in the heat pipe of the Qinghai-Tibet railway rather than any of the other fluids. 
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Exam talkback: the mechanical properties of matter 
Isaac Physics problems 
https://isaacphysics.org/questions/ch_b_p6 

https://isaacphysics.org/questions/ch_b_p9 

The atomic nucleus 
Draw a timeline to show the development of ideas about the structure of the atom, beginning with 
Thompson’s plum pudding at the end of the nineteenth century up to the standard model we use 
today. 

The age of the Earth 
1 What was the source of the energy that gave the Earth a temperature of 7000 °F, which Kelvin 
took as his starting point? 

2 Physicists estimate that half the heat given off by the Earth is generated by the radioactive 
decay of elements such as uranium and thorium and their products. Explain how the emission of 
alpha, beta and gamma radiation deep in the Earth’s mantle cause heating. 

3 Use the graph in Figure 5.1 to estimate the age of a rock in which the ratio of potassium:argon  
is 20:80. 

Postcard from Proxima 
1 Use a description of observations of the Moon from Earth to explain what is meant by ‘tidally 
locked’. 

2 Show that a probe travelling at 5% of the speed of light would take 84 years to reach 
Proxima b. 

3 Calculate the average acceleration of Deep Space 1 as it reached 56000 km h–1 in 10 months. 

Isaac Physics problems 
https://isaacphysics.org/questions/ch_j_p2 

https://isaacphysics.org/questions/ch_j_p3 

https://isaacphysics.org/questions/light_pressure 

Mathskit: what's in a unit? 
Isaac Physics problems 
https://isaacphysics.org/questions/ch_a_p2 
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