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Answers 

Questions for learning and 
discussion topics  
Mary Whitehouse  

These are answers to the questions for learning for this issue of the magazine and a summary of 
relevant points for the discussion topics. 

Better housing for refugees 
1 To maintain a constant temperature in the house the heater needs to supply energy at the 
same rate as it is being lost through the walls. 

Equation 1.1 in the article describes the rate of energy transfer through the walls: 

 𝑃 = 𝑘𝐴∆&
∆'

 

For the same temperature difference across walls of the same area, A, the rate of energy transfer, P, 
is proportional to the thermal conductivity, k, and inversely proportional to the thickness of the walls 
Dx. Aluminium walls are thinner (smaller Dx) and have a greater conductivity than sand, providing a 
much greater rate of energy transfer. 

Using data from Table 1 in the article: 
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2		W-1	K-1 = 118 

For Dx, you might estimate that sandbags would be 15 cm thick, and aluminium sheeting would be 0.5 
cm thick: 
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=
15	cm
0.5	cm = 30 

Combining these calculations: 
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		=	118 x 30 = 3540 
So a heater in a house with aluminium walls would have to work 3540 times harder than one in a 
house with sand walls. (This is based on our estimates of thickness - yours might be different, but 
should still give a large value for the ratio of energy transfer rates.) 

2 Specific heat capacity describes the amount energy absorbed to raise the temperature of 1 kg 
of material by 1 K. The sandbag walls are thick, so the mass of sand in the sandbag walls would be 
much higher than the mass of material in the thin aluminium walls, and more energy would be 
absorbed. 
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3 Humidity levels are increased by breathing, sweating, cooking food and bringing in wet 
clothes. High humidity levels result in dampness throughout the living area, which increases the risk of 
growth of bacteria and fungi, leading to disease. 

Carbon dioxide is produced when people breath out and when fuels are burned. High levels reduce 
the air quality in the living space. 

Design of a building has to include ventilation to ensure that carbon dioxide and humidity levels are 
controlled. 

Measuring body temperature 
1 A liquid that is a good thermal conductor will rapidly reach the same temperature as its 
surroundings and therefore be more responsive to changes in temperature. 

If the glass tube containing the liquid also expands, the liquid thread will change length less 
significantly.  

2 The negative expansivity of liquid water means that at temperatures lower than 4 °C water 
contracts, becoming denser. This colder, denser, water sinks to the bottom of the container.  

This phenomenon allows pond life to survive at the bottom of a pond when air temperatures are below 
freezing. The cold water at the bottom of the pond is insulated by the less dense ice floating above it, 
and remains liquid. 

3 The thermistor resistance varies with temperature, this results in the current through the 
thermistor varying with temperature if the potential difference is kept constant.  

To calibrate the digital display, record the current at several different temperatures (measured using a 
thermometer) over a range of values.   Plot a graph showing how the current depends on temperature.  
The graph can then be used to deduce the temperature for any value of the current in the termistor.  

A painless bite 
1 a A sharp needle has small surface area at its tip, so there is a high pressure at that 
point which can be used to penetrate the skin and muscles by breaking the walls of cells that make up 
body tissue. 

b A blunt needle can pass between the strands of the fabric and does not get caught up 
in the individual fibres. For more about how blunt needles might be used in medicine see 
http://iptonline.com/articles/public/IPTNINE111NoPrint.pdf  

 2 Biodegradable materials are those that can be broken down by bacteria, resulting in products 
that (we hope) are not harmful to the environment. This is important because sharp needles are 
hazardous waste, which can cause injury if not disposed of properly. 

Biocompatible materials are safe to use with living organisms; they are not toxic, and will not cause a 
physiological reaction nor an immunological rejection. 

Skillset: capacitor charge and discharge 
1 A higher value capacitor would result in a high RC value, and so a slower and longer 
discharge time. The potential difference readings would change more slowly and be easier to record. 
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2 The potential difference is proportional to the charge on the capacitor. Initially the charge 
increases rapidly because there is a large current in the circuit. But as charge collects on the capacitor 
the potential difference across the resistor decreases, so the current decreases, and the charge on the 
capacitor increases less rapidly, and hence the potential difference increases less rapidly, the rate of 
change of potential difference with time (the gradient) decreases. 
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