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The Transfer of Heat

Objective:  The student will


1.  measure the heat gained or lost during a change in state of system.


2.  calculate the calorimeter constant for the calorimeter.

Discussion:  The components of the system will be two equal masses of water, each with a different known temperature.  The one with the higher temperature will be referred to as the “hot” water and the one with the lower temperature as the “cold” water.  When the hot water and the cold water are mixed, heat will be transferred from the hot water to the cold water.  The change in the state of the system will be noted by measurement of the temperature of the system in its initial and final states.  By calculation, the heat transferred to the cold water and the heat transferred from the hot water can be found.  Does the heat gained by the cold water equal the heat lost by the hot water?  If not, why not?

Procedure:  After recording the number (or letter) of your calorimeter, add to it 100.0 grams (100.0 mL) of room temperature water.  Close your calorimeter, insert a thermometer through the cap, stir occasionally, and after two minutes record the temperature of the water to the nearest 0.1º C.  Add 100.0 grams (100.0 mL) of very hot tap water (approximately 50ºC) to a graduated cylinder, stir and record the temperature of the hot water with the second thermometer.  Quickly pour the hot water in the graduated cylinder into the cold water in the calorimeter.  Stir for one minute and record the temperature of the mixture.

Discard the water in the calorimeter, rinse the calorimeter with cold water, and invert the base and cover over a sheet of paper towel.  Place the thermometer in between the base and cover.

Lab Data:




Postlab:
1.  Record your temperature readings in the diagram in the lab data.  Calculate and record the change in temperature for both the hot water and for the cold water.

2.  Calculate the heat (joules) transferred from the hot water by using the equation Q= mc(T.

3.  In the same manner, calculate the heat transferred to the cold water.

4.  Calculate the heat difference between how many joules the hot water lost and how many joules the cold water gained.

5.  We wil call the result in (4) above the “missing heat”.  Where did the “missing heat” go?

6.  The calorimeter constant is the number of joules required to change the temperature of the calorimeter one degree celcius.  Calculate the calorimeter constant for your calorimeter by taking the “missing heat” (4 above) and dividing by the change in temperature of the calorimeter (this would be the same as the change in temperature of the water that started out in the calorimeter, in this case the cold water).  The calorimeter constant will be used in some future labs so write it down in your notebook with the number of your calorimeter.  Each calorimeter has a characteristic calorimeter constant.

Calorimeter constant = “missing heat”/(T calorimeter

7.  What are some common sources of error.  (Be specific.  “Misreading the thermometer” is not as good as “not reading the thermometer to the nearest 0.1(C)

8.  If there were 500.0 grams of water in a calorimeter which had a calorimeter constant of 22.0 calories/(C, how many calories would be required to raise the temperature of the total system 10(C?

9.  For a summary, explain how the calorimeter constant is involved when water in a calorimeter cools down.
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