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Teaching notes 

Questions for learning and 
discussion topics 
Questions by Mary Whitehouse  

Isaac Physics links provided by 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 in a separate document.  

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 

Better housing for refugees 
1 In winter the temperature outside may be −10 °C. Estimate how much harder a heater would 
need to work in winter to maintain an internal temperature of 23 °C if the walls were made of sandbags 
rather than aluminium sheeting.  
2 In summer the temperature outside the house may rise to 40 °C . Aluminium has a higher 
specific heat capacity than sand, yet sandbag walls would be much better at absorbing energy without 
the temperature rising significantly. 

Use your understanding of specific heat capacity to explain why. 

3 The article discusses how to design houses that keep refugees warm in winter and cool in 
summer. As well as taking equipment to monitor temperature the physicists were also interested in 
carbon dioxide levels and humidity. Suggest factors that affect those quantities in the houses and why 
it was important to measure them. 

Isaac Physics problems 

Specific heat capacity 
https://isaacphysics.org/questions/ch_g_p3?board=physicsskills_book_ch_g3 

Using the data 
https://isaacphysics.org/questions/ch_a_p6?board=physicsskills_book_ch_a6 
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Measuring body temperature 
1 The author states that the liquid in a liquid-in-glass thermometer should:  

• be a good thermal conductor 

• expand uniformly at a much greater rate than the glass that contains it. 

Explain why each of these properties is so important. 

2 Explain the statement that below 4 °C the ‘expansivity of water is negative’ and describe how 
this property allows aquatic life to survive even when air temperatures are very low.   

3 Use the example of a thermistor being used to measure temperature to explain how a digital 
display of current can be calibrated to measure temperature.  

Isaac Physics problems 

Bragg's law 
https://isaacphysics.org/questions/don't_bragg_sym 

Exam talkback: moments 
Isaac Physics problems 
https://isaacphysics.org/gameboards#phys_book_gcse_ch_2_16 

https://isaacphysics.org/questions/ch_b_p5?board=physicsskills_book_ch_b5 

A painless bite 
1 We traditionally think that the ‘sharper the better’ is the case for needles. The author reports 
that researchers are looking at developing fast-acting blunt needles. This seems counter-intuitive. 

a Explain why sharp needles and blades penetrate materials such as skin and leather better 
than blunt needles. 

b Blunt needles are used in sewing coarse materials, such as sacking or canvas.  Suggest an 
explanation for this.  

2 The article uses the words ‘biodegradable’ and biocompatible’. Explain each of these terms 
and explain why they are features that researchers will be hoping to include in new needles. 

Skillset: capacitor charge and discharge 
1 The author describes how to investigate capacitor discharge using either a datalogger or a 
digital multimeter. Why would you need to use a higher value capacitor if you did not have access to a 
datalogger? 

2 Use your ideas about capacitor circuits and potential difference to explain why the gradient of 
the graph in Figure 5 is decreasing. 

Isaac Physics problems 
https://isaacphysics.org/questions/ch_i_p3 
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https://isaacphysics.org/questions/discharging_capacitor_sym 

https://isaacphysics.org/questions/capacitor_time 

https://isaacphysics.org/questions/body_capacitance 

https://isaacphysics.org/questions/square_pulse 

Mathskit: proportionality 
Isaac Physics problems 
https://isaacphysics.org/gameboards#phys_book_gcse_ch_1_7 

https://isaacphysics.org/gameboards#phys_book_gcse_ch_1_7_add 

https://isaacphysics.org/questions/inverse_square_geometry_sym 

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 


