Heading –name, date, period, lab group (1 pt): 
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	Substance
	Actual Specific Heats (J/gºC)

	Al
	0.900

	Cu
	0.385

	Pb
	0.129

	Sn
	0.227

	Zn
	0.382

	H2O
	4.18


Purpose: To determine the specific heat of a substance.

Safety:  Wear your safety goggles.  Do not touch hot equipment and handle hot glassware carefully.  Return or dispose of all materials according to the instructions given by your teacher. 

Materials:

250-mL beaker

400-mL beaker

100-mL graduated cylinder

1 stirring rod

1 crucible tongs

1 ring stand & ring 

1 hotplate 

1 Styrofoam cup

1 thermometer

Boiling stones

Metal (aluminum, copper, lead, tin, zinc)

Read entire lab before writing your hypothesis.

	Hypothesis (2 pt):




Procedure:

1. Add a few boiling stones and 250-mL of tap water to a 400-mL beaker; heat the water until the water is boiling gently.

2. While the water is heating, determine and record the mass of a sample of metal.

3. Once the water is boiling, use the tongs to carefully place the metal in the boiling water.  The metal should be below the level of the water in the beaker. Leave the metal in the boiling water bath for 5 minutes.

4. While the metal is heating, measure 100-mL of distilled water in a graduated cylinder. Pour the water into a Styrofoam cup and place the cup in a 250-mL beaker for support as demonstrated.  Measure and record the initial temperature of the distilled water in the Styrofoam cup using your thermometer.

5. Measure and record the temperature of the water as it is boiling.

6. Using the tongs, carefully remove the metal from the boiling water and place it into the water-filled Styrofoam cup.  Use a stirring rod to gently stir the water over/around the metal.  Do not stir the shot with the thermometer.  Check the temperature every 10 seconds and record the maximum temperature the combination reaches.

7. Remove the metal, and pour the distilled water down the sink.

8. Turn off your hotplate when you are finished.  Do not empty your boiling bath until you are finished all trials and after it has cooled down.  Repeat the procedure two more times, reusing the same metal for a second trial.  Return the metal to the place designated by your teacher when finished.

Data & Results (3 pt-units, completion): 

	Trial:
	1
	2
	3

	Mass of metal only
	
	
	

	Initial temperature of water in cup
	
	
	

	Initial temperature of metal (same as temp. of boiling water)
	
	
	

	Maximum temperature reached by metal + water combination
	
	
	

	Mass of water in cup (use the volume & density of water)
	
	
	


Calculations (show work for full credit including original equation; use 3 sig. fig. in answer):

1. (2 pt) Determine the changes in temperature of the water (Twater) and the metal (Tshot) for each trial.

2. (2 pt) Calculate the heat (q) gained by the water in each trial.

3. (3 pt) Remembering that the heat gained by the water is equal to the heat lost by the metal, calculate the specific heat of your metal for each trial.  Then, calculate the average value for the specific heat of your metal in your experiment.

4. (2 pt) Calculate the percent error in the specific heat value that you determined experimentally. Use the accepted value given by your teacher.  (Note the absolute value bars in the numerator below.)

% Error =      | Actual value – experimental value |  


Actual value

Post-Lab Questions (answer in complete sentences):

1. (2 pt) Using the table of specific heats above, list the 5 metals (aluminum, copper, lead, tin, zinc) and water in order of increasing specific heat.

2. (2 pt) If you have 50.0 g samples of each of the 5 metals and water, and you add 100 J of energy to each, which substance will have the largest resulting temperature change? Which substance will have the smallest temperature change?

Analysis (answer in complete sentences using past tense and passive voice)—(2 pt) Describe your accuracy and precision in this experiment.  What factors contributed to the quality of your accuracy and precision?

Conclusion (answer in complete sentences using past tense and passive voice)— (2 pt) Compare your hypothesis to your results; briefly discuss your results (yes, repeating information from analysis); suggestions on future study if necessary 

Lab Technique (no goggle reminders; broken glassware; on task)—(2 pt)
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