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Boiling water efficiently

	Many awareness campaigns encourage us to reduce our energy consumption. It is a question of cost, but also of environmental protection. Using energy-efficient appliances is one way to reduce energy consumption. For example, when boiling water, we should use the electrical appliance that consumes the least energy. In this activity, you will assess the energy efficiency of various appliances that can be used to boil water.


IDENTIFYING THE PROBLEM

For help in answering the following questions, read pages 70–75 of your student book.

1.
What is energy?
	
	

	
	


2.
What is the energy efficiency of an electrical appliance?

	
	

	
	

	
	


3.
What is the mathematical formula used to calculate the energy efficiency of an appliance?

	

 





4.
What is the law that governs energy transformations? What does the law state?

	
	

	
	

	
	


5.
What is temperature?

	
	

	
	



6.
What is heat?

	
	

	
	

	
	



7.
What is the mathematical formula used to calculate the amount of heat absorbed or released by a substance? Identify each variable and its unit of measurement.

	
	

	
	

	
	

	
	



8.
Reformulate the goal of the experiment you will conduct in this activity.

	
	

	
	


FORMULATING A HYPOTHESIS


9.
What is the independent variable in this experiment?

	
	



10.
What is the dependent variable in this experiment?

	
	



11.
Formulate a hypothesis taking into account the goal of the experiment and the dependent and independent variables.

	
	I think that
	

	because
	


ESTABLISHING AN EXPERIMENTAL PROTOCOL

12.
To carry out this experiment, you will need the following materials:
Materials

•
various electrical appliances for heating water (e.g. hot plate, kettle, fondue set, raclette grill, stove element)

•
100-mL graduated cylinder

•
500-mL beaker

•
thermometer

•
stopwatch or watch

13.
Follow the protocol below to determine how long it will take to boil water, using the various appliances.

	Protocol
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1. 
Record the power rating of the appliance (usually written on a data sheet on the bottom the appliance).


2. 
Measure 300 mL of water into the graduated cylinder.


3. 
Pour the water into the appliance. If the appliance cannot hold the water, as in the case of the hot plate, pour the water into the beaker and place the beaker on the heating surface of the appliance.


4. 
Measure and record the initial temperature of the water.


5. 
Turn on the appliance and start the stopwatch.


6. 
Stop the stopwatch when the water starts to boil.


7. 
Record the time it took for the water to reach the boiling point.


8. 
Measure and record the final temperature of the water.


9. 
Repeat the experiment with the other appliances, making sure that the initial temperature of the water is always the same.


10. 
Clean up and put away the materials.


applying the experimental protocol

14.
Record your results in the table below. Give your table a title.

	

	Title:
	


	Appliance
	Power
(W)
	Initial
temperature
(°C)
	Final
temperature
(°C)
	Temperature variation
(°C)
	Time
(s)

	A
	
	
	
	
	
	

	B
	
	
	
	
	
	

	C
	
	
	
	
	
	

	D
	
	
	
	
	
	

	E
	
	
	
	
	
	


15.

Complete the table below by using the following formula to calculate the electrical energy consumed by each appliance.

	Electrical energy (J) = electrical power (W) ( operating time (s)


	Appliance
	Electrical energy consumed

	A
	

	B
	

	C
	

	D
	

	E
	


16.

Calculate the heat absorbed by the water during the experiment. Show your calculations.

	


17.

Complete the table below by calculating the energy efficiency of each appliance.

	Appliance
	Energy efficiency

	A
	

	B
	

	C
	

	D
	

	E
	


analyzing the data

18.
What form of energy was consumed in this experiment?

	
	



19.
What was the form of the useful energy in this experiment?

	
	



20.
You no doubt noticed that the variation in water temperature was the same for all the appliances. What can you conclude about the thermal energy absorbed by the water with the use of each of these appliances?

	
	

	
	

	
	



21.
According to the calculations you did in question 15, which of the test appliances is the most energy-efficient? Explain your answer.

	
	

	
	

	
	

	
	



22.
Suggest possible reasons for the high energy efficiency of the appliance named in question 21.

	
	

	
	

	
	

	
	



23.
What is the advantage of using an energy-efficient appliance?

	
	

	
	

	
	


reflecting on your approach


24.
What are the possible sources of error in this experiment?
	
	

	
	

	
	

	
	


25.

How could you improve the protocol for this experiment?

	
	

	
	

	
	

	
	



26.
What conclusion can you draw from this experiment?

	
	

	
	

	
	



27.
Was your hypothesis confirmed or not? Explain your answer.
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