EARTH Newton Foote’s Methodology

ESLEEETE.ON Student Worksheet

Aim
To investigate how increased carbon dioxide concentration affects temperature change in a closed
flask when exposed to a heat source, based on Eunice Newton Foote’s experimental approach.

Hypothesis

Variables

Materials
- 2x250mL conical flasks (control and experimental)
- Marker
- Masking tape
- 2xThermometers
- 2 x Rubber stoppers with hole
- 1x 250 mL conical flask with rubber stoppers and side arm delivery tube (gas generation)
- 50mL vinegar
- 5gsodium bicarbonate
- Electronic balance
- Timer
- Heatlamp

Method
1. Place two 250 mL conical flasks on the bench and label them:
o Control (Air)
o Experimental (CO,)
2. Insert a thermometer through a rubber stopper and place it into the Control (Air) flask so
that it is suspended in the air and not touching the sides or base. Ensure the flask is sealed.
3. Prepare a second rubber stopper with a thermometer inserted, to be used later for the
Experimental (CO,) flask.
4. Set up a separate 250 mL conical flask fitted with a rubber stopper and delivery tube for gas
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generation.

5. Insert the free end of the delivery tube into the Experimental (CO,) flask, positioning the
tube near the bottom of the flask.

6. Measure 50 mL of vinegar and pour it into the gas generation flask.
Add 5 g of sodium bicarbonate to the gas generation flask and immediately fit the stopper
and delivery tube.

8. Allow carbon dioxide gas to flow into the Experimental (CO,) flask for 60 seconds.
Remove the delivery tube and immediately seal the flask using the stopper with the
thermometer inserted.

10. Leave both flasks (control and experimental) undisturbed for 2 minutes to allow conditions
to stabilise.

11. Record the initial temperature in both flasks.

12. Position both flasks 20 cm from the heat lamp, ensuring they are an equal distance from the
heat source.

13. Turn on the heat lamp and start timing.

14. Record the temperature in each flask every minute for 10 minutes.

15. Turn off the heat lamp after 10 minutes.

Results

Control (Air) Temperature (°C) Experimental (CO,) Temperature (°C)

Initial
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Discussion

1. Construct a line graph showing temperature change over time for both flasks.
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2. ldentify ways that that the reliability of the results could have been improved.

4. Explain how this experiment models one aspect of the Greenhouse Effect.

Conclusion
Do the results support the hypothesis? Use evidence from the experiment to justify your answer.
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