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Interpreting information about sweating and temperature
The purpose of this activity is:

· to analyse data about sweating and skin temperature

· to interpret that information

· to explore ideas about how our bodies maintain a steady internal temperature

Procedure 

Investigation

a The table shows the results of an investigation to compare the rate of sweating by a person at various skin temperatures when resting and when jogging.

	Skin temperature (°C )
	Relative rate of sweating

	
	when resting
	when jogging

	31.5
	2
	3

	32.0
	2
	5

	33.0
	2
	8

	34.5
	4
	17

	35.0
	5
	20

	36.0
	8
	34


b This graph shows the results of an experiment to investigate temperature control in the human body. In this experiment, a man stayed in a room kept at a steady 45 °C. After 25 minutes in the room, the subject drank a large quantity of ice-cold water. Scientists logged his internal body temperature, skin temperature and rate of sweating. 
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QUESTIONS

1 Why is it important for the human body to stay close to its normal temperature?
2 How does sweating help to cool the skin?
3 Decide how to display the data to show the relationship between relative rate of sweating and skin temperature. Study the result.
4 Describe the relationship between relative rate of sweating and skin temperature when resting.
5 Compare the effect of jogging to the effect of resting at different skin temperatures.
6 Study the graph and the information describing how it was prepared. Describe the results in the first 20 minutes of the experiment. 
7 Explain how the man’s body has reacted to produce these results.
8 Describe what happened to skin and body temperatures and sweating when the man drank the iced water – for the following 15 minutes and thereafter.
9 Explain how these changes happened. 
10 If you wanted to carry out an investigation into sweating, how would you measure the rate of sweating?

ANSWERS

1 It is important for the human body to stay close to its normal temperature because the enzymes that make reactions happen in the body work best at that temperature. Also, the body’s tissues are stable at that temperature. If the temperature gets too low, it slows down the body’s processes. Below about 28 °C a person may die of hypothermia. Above 45 °C animals may die because their enzymes are denatured.
2 Sweating helps to cool the skin because heat energy from the blood is transferred to the water in sweat, causing the sweat to evaporate which transfers the body’s heat energy to the surroundings.
3 The best way to display the data is as a line graph. 
4 When resting, sweating increases as skin temperature rises above 33 °C. Up to 33 °C the rate of sweating is constant. 
5 At any given skin temperature, if the body is jogging, the rate of sweating is higher than when the body is resting. This is because, as well as cooling the skin, the sweat has to carry away the heat released by the contracting muscles which heat the blood nearer the core of the body.
6 In the first 20 minutes of the experiment, the man’s rate of sweating is constant, and his skin and body temperature remain constant. 
7 The temperature of the room is above the man’s natural body and skin temperature. His body has reacted to the heat by sweating at a steady rate, which has cooled him at a steady rate, just enough to keep his internal temperature and skin temperature at its preferred level.
8 When the man drank the iced water, his internal body temperature dropped and so did his rate of sweating. His skin temperature rose. These changes happened for about 15 minutes. After that, his body temperature rose again, his rate of sweating increased and his skin temperature reduced.
9 When he first drank the iced water, it reduced his internal body temperature. His body reacted to being colder by reducing the rate of production of sweat. This meant he lost less heat by sweating and his skin temperature increased. Then, blood circulating under the skin starts to heat up – absorbing heat from the air in the room. As it circulates, it warms up the core of the man’s body. As his body began to return to normal temperature and so his rate of sweating increased, thereby reducing his skin temperature. Eventually the man’s body returns to a steady state.
10 You could measure the rate of sweating by holding a known amount of absorbent material (such as a tampon) under the armpits for a fixed amount of time, and then weighing to assess the increase in mass.
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