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The composition of inhaled and exhaled air

Aims

In this activity students will:

· analyse data obtained on the composition of inhaled and exhaled air.

Students will be working scientifically to:

· present observations and data using appropriate methods, including tables and graphs

· interpret observations and data, including identifying patterns and using observations, measurements, and data to draw conclusions.

Student will be using the following numeracy skills:

· draw appropriate graphs to display data 

· extract and interpret information from the graphs drawn.

Teacher notes 

· Demonstrate the bubbling of air through a test tube of limewater. Then ask students to carry out the same practical by blowing gently into a second tube of limewater, using clean straws. Students should notice the difference between the two test tubes and deduce that something is different about the composition of air in these cases. Lead the discussion to what that mystery substance may be (CO2 from exhaled air), and the use of limewater as a test for CO2. 

· If the starter activities are not being used, then take a short while to introduce students to the structure of the gas exchange system. Include the names of the key organs in the system. Introduce the terms ‘inhale’ and ‘exhale’. Explain which gases are exchanged in the lungs.

· Introduce the ideas that the composition of the inhaled and exhaled air changes. 

· Issue the activity sheet and introduce the task.

· You may be able to allow the class to select the most appropriate graph, but it is more probable that you will need to guide them. Start by introducing the idea that graphs and charts are pictorial representations of the data, and as such are easier to interpret. If the class has little experience of using graphs at this stage, it might be a useful task to produce a series of information cards, each with a different type of chart or graph. For example, a pie chart, a bar chart, a line graph, and a scatter graph. Allow the class to look at the graphs, and then present two questions for each graph. The first should ask about the relationship that is illustrated by the graph or chart. The second question needs to link to the suitability of the graph or chart for that set of data.

· The skill sheets Choosing scales and Drawing graphs are available on Kerboodle to support students with choosing the correct graph type and axis scales.

· The students can now discuss which graph would be most suitable for the data. A bar chart or pie chart would be the best. A bar chart would be more suitable for those with less mathematical ability.

· Once students have completed the graph, they should complete the questions on the activity sheet.

Answers 

Task

1
Labels for diagram (from top right-hand side, clockwise): 

bronchus, bronchiole, alveolus, intercostal muscle, rib, diaphragm, lung, heart, ribcage, trachea

2
Two bar charts or pie charts should have been drawn.

Questions

1
nitrogen or other gases, for example, argon

2
carbon dioxide

3
5 %

4
In the alveolus/air sac inside the lungs.

5
It has been absorbed into the blood from the air. It is then used in the body (during respiration).

6
No, we also breathe out other gases (although the carbon dioxide does increase). Only 5.04 % of the exhaled air is carbon dioxide.

7
It is an easy way to represent the data and it makes it easier to recognise patterns or trends.

Extension

1
Bar charts and pie charts both allow comparisons of the different gases in two samples. Line graphs would be inappropriate, as the types of gas are discrete and not continuous variables.

2
The water vapour would increase. This is because inside the lungs is a moist environment. This will mean that a lot of the moisture will evaporate to form part of the air we breathe out. (We can see the increased moisture when we breathe out on a cold day.)

Support sheet 

The accompanying support sheet has a list of words to use as labels for the diagram, and axes for the graphs.

Technician notes 

Safety

· Limewater is an irritant.

· Students should wear eye protection and not suck or blow too hard!

Equipment and materials

· test tubes

· limewater (CLEAPSS Hazcard 018)

· straws
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