Specific Heat of Lead

Objective:  To determine the specific heat of lead and compare it to the accepted value.

Materials:  (1 pt) List all the materials you used during this experiment.

Background Information:  This lab will be done as follows:


Lead will be heated


The sinkers will transferred to water


Heat will be transferred from the sinkers to the water

It can be assumed for this lab that the heat lost by the lead will be equal to the heat gained by the water.  Thus,

Heat gained water = - heat lost lead
Therefore

mwswtw = - mPbsPbtPb
t = tfinal – tinitial
Using the above equation, you can calculate the specific heat of lead.
Data table – (4 pts) masses of lead and water, initial temps and final temps


of lead and water, change in temps for lead and water, 


specific heat of lead, and % error



Method:

1. Set-up a Bunsen burner and ring stand apparatus.  Fill a 400 mL beaker 2/3 full with tap water.  Obtain a sample a lead and record its mass.  Place the lead into the hot water bath using crucible tongs.  Let the lead sit in the BOILING water bath for at least 5 minutes.
2. While this is going on, someone can add 100 grams of room temperature tap water to a foam cup.  Record the mass of the water to the nearest 0.01 grams.  Also record the initial temperature of the room temperature water to the nearest 0.1oC.  Do not place the cup next to the Bunsen burner.
3. Record the temperature of the boiling water to the nearest 0.1oC.  This can be done once it is boiling vigorously.  This is the initial temperature of the lead.  Let the thermometer sit for a couple of minutes before doing the next step.

4. Transfer the lead into the foam cup with the room temperature water using crucible tongs.  Cover and stir with the thermometer.  BE CAREFUL NOT TO BREAK THE THERMOMETER WHEN STIRRING OR IT WILL COST YOU $7.00.  Record the temperature every 30 seconds.  You can stop recording temperatures when they have maxed out.  The maximum temperature reached will be the final temperature for both the lead and the water.  When finished clean up.
Calculations and Results:

1. (2 pts) Calculate the change in temperature for lead and water.  
2.  (5 pts) Calculate the specific heat of lead.  The specific of water is 4.180 J/goC.

3.  (1 pt) Calcualte the percent error in your experiment.

% error =  accepted – experimental   x  100



   accepted

The accepted specific heat of lead is 0.1276 J/goC.

Post Lab 
1.  (3 pts) How does the specific heat of a metal compare to water?  What does it mean in terms of storing energy?
2. (3 pts) We made assumptions in this lab ( foam cup does not absorb heat and the lead is the same temperature as the boiling water).  How could these lead to error in our calculations?  Be very specific for each one.

3. (2 pts) Can the specific heat be used to identify a substance?  Why?

4. (2 pts) Conclusion:  what you learned and real world application.
23 pts








