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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. Suggested 
outline answers to questions are provided separately.  

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 of PHYSICS 

REVIEW magazine. 

Mars, planet of robots 
1 Use data on page 7 to calculate the length of a Mars day in seconds. Give your answer to the 
nearest second. 

2 Curiosity is powered using the heating effect of the radiation from plutonium-238. We normally 
think about the ionising properties of alpha radiation. Explain how alpha particles produce a heating 
effect. 

3 Suggest one advantage and one disadvantage of using a nuclear fuel to power a spacecraft 
rather than solar panels. 

Isaac Physics problems 
Inverse square law as in Box 1: https://isaacphysics.org/questions/inverse_square_geometry_sym  

A more complicated inverse square law question: https://isaacphysics.org/questions/moon_earthshine 

Mission to Mars 
1 At launch, the peak thrust provided by the launch rockets is 4800 kN, burning 138 tonnes of 
fuel in 103 seconds. Explain why the thrust has to be at its greatest during the first phase of the 
journey. 

2 The mass of the spacecraft is 1337 kg. Using data in Box 3, calculate the energy needed to 
move the spacecraft from Earth orbit to Mars orbit. Give your answer in GJ to an appropriate number 
of significant figures. 

3 Read the author’s final comments. Explain why the Earth, Moon and Mars should be taken 
into account to give a more accurate estimation of the journey time. 
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Isaac Physics problems 
Example of a circular orbit: https://isaacphysics.org/questions/geostationary_orbit  

Calculation similar to that in Boxes 2 and 3: 

https://isaacphysics.org/questions/transfer_orbit 

https://isaacphysics.org/questions/ch_f_p6 

How to make a BB-8  
1 A gyroscope depends on the conservation of angular momentum. Name two other quantities 
that are always conserved in physical interactions 

2 Draw a diagram to explain why a lower centre of mass leads to an object becoming more 
stable and less likely to topple. 

Isaac Physics problems 
A more complicated capacitor question to go with Box 1: 
https://isaacphysics.org/questions/variable_capacitor 

General angular vs linear motion: https://isaacphysics.org/questions/angular_vs_linear 

Conservation of angular momentum (Box 2): https://isaacphysics.org/questions/spinning_ice_skater 

Working with physics 
Isaac Physics problems 
Nuclear equations: https://isaacphysics.org/questions/ch_j_p1 

Half-life: https://isaacphysics.org/questions/ch_j_p3 

Mathskit: powers of 10 and prefixes 
Isaac Physics problems 
Standard form and prefixes: https://isaacphysics.org/questions/ch_a_p3 

Converting units: https://isaacphysics.org/questions/ch_a_p4 

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 


