Lab: Specific Heat
The purpose of this lab is to determine the specific heat of a small metal cylinder. This will be done using calorimetry along with a LabQuest temperature probe and the law of heat exchange.

Materials

· LabQuest with temperature probe

· Digital Scale

· 1 calorimeter 

· Three known metal specimens, copper, aluminum, lead, and one unknown.

· 100 ml of cold water (just enough to submerge your specimen when it is placed in the cup)

· one beaker for boiling water

· one hot plate

· 1 gripper tong
Procedure

Determine the mass of the metal sample using the available scales and the mass of the water in the calorimeter.  Once the water in the beaker is boiling, place the metal specimen in the hot water. Use your probe to verify that the water is boiling at 100ºC. It will take very little time for the metal to reach thermal equilibrium. Next cool and dry off the probe and set it in the cup of cold water and record its initial temperature. You can start and stop collecting temperature data arbitrarily during this portion of the experiment. It is only critical that your record stable temperatures for both the cold and hot water.

Prepare to collect data for the final temperature by setting your Labquest.  Set the duration to collect data for 180 seconds and the rate of data collection to 20 samples per second. When you are ready to transfer the hot metal specimen into the cold water, start to record data and quickly, but carefully, move the sample into the COLD water cup. Try not to allow any hot water to be transferred with the specimen by letting the steam assist in "drying" off the specimen. Also note that no water should splash from the COLD water. Use the mixing handle to gently stir the mixture. When the temperature has stabilized record the initial and final equilibrium temperatures. Do NOT rest the probe against the metal specimen. ALERT: The change occurs quickly - watch your screens for the PEAK temperature after the specimen is transferred!

Use the Law of Heat Exchange to determine the specific heat of the sample and compare that value to a known value.  Calculate % error.  

Find the Specific Heat of the other two knowns and for the unknown sample.  Determine what the unknown metal is.
