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The distinction between 
heat and temperature

OVERALL Goal

Determine the factors that influence temperature variations in a liquid as it absorbs a given amount of heat.

GOAL

Determine how the mass of the liquid influences temperature variations during heat absorption.

1. 
What is the independent variable in this lab?

	


2.
What is the dependent variable in this lab?

	


HYPOTHESIS

	I think that
	

	because
	


Materials

•
balance
•
hot plate
•
retort stand

•
2 100-mL beakers
•
2 thermometer clamps
•
stopwatch or watch

•
wash bottle of distilled water
•
2 thermometers
•
plastic pipette

	PROCEDURE
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	1. 
Weigh 25 g of distilled water into one beaker.

2. 
Weigh 50 g of distilled water into the other beaker.

3.
Set both beakers on the hot plate.

4.
Clamp the thermometers to the retort stand so that the bulbs are at the halfway mark 
of the liquid in each beaker.

5. 
Record the temperature of the water in each beaker.

6. 
Turn on the hot plate and set it to medium heat (4 to 8). Start the stopwatch.

7. 
Record the temperature every 30 seconds for 4 minutes.

8. 
Clean up and put away the materials.


REsults

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

	Title:
	


	
	25 g of water
	50 g of water

	Time (s)
	Temperature (°C)
	Temperature (°C)

	0
	
	

	30
	
	

	60
	
	

	90
	
	

	120
	
	

	150
	
	

	180
	
	

	210
	
	

	240
	
	


GRAPH

Plot the temperature as a function of time for each water sample. Draw both curves on the same graph. Give your graph a title. 

	Title:
	



GOAL

Determine how the type of liquid influences temperature variations 
during heat absorption.

1.
What is the independent variable in this lab?

	

	


2.
What is the dependent variable in this lab?

	

	


HYPOTHESIS

	I think that
	

	because
	


MaterialS

•
balance
•
2 thermometer clamps

•
2 100-mL beakers
•
2 thermometers

•
wash bottle of distilled water
•
retort stand

•
50 mL vegetable oil
•
stopwatch or watch

•
hot plate
•
2 plastic pipettes

	PROCEDURE
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	1.
Weigh 50 g of distilled water into one beaker.

2. 
Weigh 50 g of vegetable oil into the other beaker.

3. 
Set both beakers on the hot plate.

4. 
Clamp the thermometers to the retort stand so that the bulbs are at the halfway mark 
of the liquid in each beaker.

5. 
Record the temperature of the liquid in each beaker.

6. 
Turn on the hot plate to medium and start the stopwatch.

7. 
Record the temperature every 30 seconds for 3 minutes.

8. 
Clean up and put away the materials.


Results

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

	Title:
	


	
	50 g of water
	50 g of vegetable oil

	Time (s)
	Temperature (°C)
	Temperature (°C)

	0
	
	

	30
	
	

	60
	
	

	90
	
	

	120
	
	

	150
	
	

	180
	
	


graPH

Plot the temperature as a function of time for each liquid sample. Draw both curves on the same graph. Give your graph a title. 

	Title:
	


GOAL

Determine how the initial temperature of a liquid influences temperature 
variations during heat absorption.

1.
What is the independent variable in this lab?

	

	


2.
What is the dependent variable in this lab?

	

	


HYPOTHESIS

	I think that
	

	because
	


Materials

•
balance
•
hot plate
•
stopwatch or watch

•
2 100-mL beakers
•
2 thermometer clamps
•
2 glass stirring rods

•
wash bottle of distilled water
•
2 thermometers
•
plastic pipette

•
about 16 g ice cubes
•
retort stand

	PROCEDURE
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	1.
Weigh 50 g of distilled water into one beaker.

2. 
Place a few ice cubes (about 16 g) in the other beaker. Add distilled water until the total mass reaches 50 g. Stir the water until the ice cubes melt.

3. 
Set both beakers on the hot plate.

4. 
Clamp the thermometers to the retort stand so that the bulbs are at the halfway mark of the liquid in each beaker.

5. 
Record the temperature of the water in each beaker.

6. 
Turn on the hot plate to medium and start the stopwatch. 

7. 
Record the temperature every 30 seconds for 3 minutes. Stir the water in the beakers occasionally.

8. 
Clean up and put away the materials.


Results

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

	Title:
	


	
	50 g of water
	50 g of water with ice cubes

	Time (s)
	Temperature (°C)
	Temperature (°C)

	0
	
	

	30
	
	

	60
	
	

	90
	
	

	120
	
	

	150
	
	

	180
	
	


graPH

Plot the temperature as a function of time for each water sample. Draw both curves on the same graph. Give your graph a title. 

	Title:
	



AnalysIS OF THE rEsults (partS A, B and C)

1.
Does the liquid in each beaker absorb the same amount of energy? Explain your answer.

	
	

	
	

	
	


2.
Does the temperature vary in the same way when the amount of liquid varies? Explain your answer.

	
	

	
	

	
	


3.
Does the temperature vary in the same way when the type of liquid varies? Explain your answer.

	
	

	
	


4.
Does the temperature vary in the same way when the initial temperature of the liquid varies? Explain your answer.

	
	

	
	

	
	

	
	


5.
Have your observations helped you understand the difference between temperature and heat? Explain your answer.

	
	

	
	

	
	


6.
What are the possible sources of error in this lab?

	
	

	
	

	
	


7.
How could you improve the protocol for this lab?

	
	

	
	

	
	


Conclusion

1.
What do you conclude from this lab?

	
	

	
	

	
	


2.
Were your hypotheses confirmed or not? Explain your answer.

	
	

	
	

	
	


APPLICATION

Look at the graph below.

Which liquids are of the same type? Explain your answer.

	

	


Temperature curves for various liquids
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	PROGRAMS: 	ST, EST, AST�
�
	LAB TYPE: 	Experiment�
�
	CONCEPT: 	Distinction between heat and temperature�
�
	student BOOK: 	Chapter 3, page 73�
�
	TOOLBOX: 	Pages 18–19�
�
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