The Specific Heat of a Metal

In this experiment you will determine the amount of heat energy needed to increase the temperature of unit mass of a substance by one degree.  This quantity of energy is known as the specific heat capacity of the substance.

To do this you will need to collect data using the following instructions. 

You will then display the data and calculations in an appropriate ExcelTM spreadsheet, and turn in the spreadsheet at the next lab period as part of your lab report. 
1. Fill a beaker half full of hot tap water and bring to a boil on a hot plate.

2. While waiting for the water to boil, find the mass of the calorimeter cup.
______________

3. Fill the calorimeter cup 1/2 full of distilled water and find the mass of the cup and water.

_______________
4. Calculate the mass of the cool water in the calorimeter cup.

_______________

5. Find the mass of the metal sample.

_______________

6. Place the metal sample in a test tube and put the test tube in the boiling water.

7. Let the metal warm up to the temperature of the boiling water.
8. Measure the temperature of the cool water in the calorimeter cup.

_______________

9. Transfer the metal sample to the cool water, making certain not to splash any water in the process.

10. Monitor the temperature of the water in the calorimeter cup.  When the temperature stops going up (usually only a few degrees) record the final temperature of the water.

_______________

11. Measure the temperature of the boiling water.

_______________

12. Repeat for a second trial if directed by your instructor.

Calculations:

Use the following formulas to determine the heat gained by the cool water and calorimeter cup.

Hgained = mcwccwTcw + mcccTc
The heat gained by the cool water and calorimeter cup is equal to the heat lost by the hot metal.  Use the following formula to solve for the specific heat of the metal.

Hlost = mmcmTm
Use the accepted value of the specific heat of your metal (provided by your instructor) and the following formula to calculate your percent error.

% E = O – A   x 100
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