Physics Required Practical – Thermal Insulation
Aim:  To investigate the effectiveness of different materials and different layers of materials as thermal insulators.
PRACTICAL SKILLS:
	
	Graph Plotting
	Good: I can draw graph axis and label them with the correct titles and units.

	
	Great: I can use evenly spaced scales on my graph axis so that my results cover at least half of each axis.

	
	Even Better: I can draw a suitable line of best through my data so that it has an even number of points on each side.

	
	

	PEE Conclusion
	Good: I can describe (using two sets of data as evidence) the trend shown by my graph.

	
	Great: I can create an explanation to my conclusion

	
	

	Evaluation
	Even better: Identify the resolution and type of errors present in your experiment.  
Suggest how you could reduce these errors.




EXPERIMENT 1: To investigate the effectiveness of different materials as thermal insulators.

EQUIPMENT: You have access to the following:
large beaker eg 800 ml
small beaker eg 250 ml
thermometer
kettle to heat water
piece of cardboard
scissors
stop clock
selection of insulating materials, eg polystyrene granules, sawdust, bubble wrap, newspaper.

PROCEDURE (You should read these instructions carefully before you start work).
1. Put the small beaker inside the larger beaker.
2. Use the kettle to boil water.  Put 80 ml of this hot water into the small beaker.
3. Use a piece of cardboard as a lid for the large beaker.  The cardboard must have a hole for the thermometer.
4. Insert the thermometer through the hole in the cardboard lid so that its bulb is in the hot water.
5. Record the temperature of the water and start the stopwatch.
6. Record the temperature of the water every 3 minutes for 20 minutes 
7. Repeat steps 1‒6 using the different materials each time to fill the space between the small and large beaker.  Make sure you use the same volume of water each time.
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ANAYLSIS
1) Plot cooling curve graphs for each material with: Temperature in °C’ on the y-axis  ‘Time in minutes’ on the x-axis.
2) Create a PEE conclusion
a. P: Which material is the best insulator
b. E: How do you know (use evidence)?
c. E: Why is this?

EXPERIMENT 2: To investigate factors that may affect the thermal insulation properties of a material.

EQUIPMENT: You have access to the following:
small beaker eg 250 ml
thermometer
kettle to heat water
piece of cardboard
scissors
stop clock
insulating material, eg polystyrene granules, sawdust, bubble wrap, newspaper.
Rubber band

PROCEDURE (You should read these instructions carefully before you start work).
1. Use the kettle to boil water.  Put 200 ml of this hot water into a 250 ml beaker.
2. Use a piece of cardboard as a lid for the beaker.  The cardboard must have a hole for 
the thermometer.
3. Insert the thermometer through the hole in the cardboard lid so that its bulb is in the hot water.
4. Record the temperature of the water and start the stopwatch.
5. Record the temperature of the water every 3 minutes for 20 minutes.

6. Repeat steps 1‒5 using one or more layers of insulating material wrapped around the beaker.
Make sure you add the insulating material before you add the water.
The insulating material may be held in place by using rubber bands.
Do not add insulating material the bottom of the beaker.
Make sure you use the same volume of water each time.

ANAYLSIS
1) Plot cooling curve graphs for each material with: Temperature in °C’ on the y-axis  ‘Time in minutes’ on the x-axis.
2) Create a PEE conclusion
a. P: how does the number of insulation layers affect the heat loss?
b. E: How do you know (use evidence)?
c. E: Why is this?

EVALUATION
1. What is the resolution of your thermometer?
2. Identify where random errors existed in your experiment.  Suggest how you could reduce the impact of these errors.
3. Identify where systematic errors existed in your experiment and explain how you could reduce these.

4. Suggest how you could obtain a more reliable set of data?

